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This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).
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The cross reference between GSM, UMTS, 3GPP and ETS! identities can be found under
http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology
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Foreword
This Technical Specification has been produced by the 3 Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the Radio Resource Control protocol for the radio interface between UE and E-UTRAN
aswell asfor the radio interface between RN and E-UTRAN.

The scope of the present document also includes:

- theradio related information transported in atransparent container between source eNB and target eNB upon
inter eNB handover;

- theradio related information transported in a transparent container between a source or target eNB and another
system upon inter RAT handover.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
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3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Commercial Mobile Alert System: Public Warning System that delivers Warning Notifications provided by Warning
Notification Providersto CMAS capable UEs.

Common access barring parameters: The common access barring parameters refer to the access class barring
parameters that are broadcast in Systeml nfor mationBlockType2 outside the list of PLMN specific parameters (i.e. in ac-
BarringPerPLMN-List).

CSG member cell: A cell broadcasting the identity of the selected PLMN, registered PLMN or equivalent PLMN and
for which the CSG whitelist of the UE includes an entry comprising cell's CSG ID and the respective PLMN identity.

Dual Connectivity: A UE in RRC_CONNECTED is configured with Dual Connectivity when configured with a
Master and a Secondary Cell Group.

EU-Alert: Public Warning System that delivers Warning Notifications provided by Warning Notification Providers
using the same AS mechanisms as defined for CMAS.

Field: Theindividual contents of an information element are referred asfields.
Floor: Mathematical function used to 'round down' i.e. to the nearest integer having alower or equal value.
Information element: A structural element containing asingle or multiple fieldsis referred as information element.

Korean Public Alert System (KPAS): Public Warning System that delivers Warning Notifications provided by
Warning Notification Providers using the same AS mechanisms as defined for CMAS.

Master Cell Group: For a UE not configured with DC, the MCG comprises all serving cells. For a UE configured with
DC, the MCG concerns a subset of the serving cells comprising of the PCell and zero or more secondary cells.

MBM S service: MBMS bearer service as defined in TS 23.246 [56] (i.e. provided viaan MRB).

Primary Cell: The cell, operating on the primary frequency, in which the UE either performstheinitial connection
establishment procedure or initiates the connection re-establishment procedure, or the cell indicated as the primary cell
in the handover procedure.

Primary Secondary Cell: The SCG cell in which the UE is instructed to perform random access when performing the
SCG change procedure.

Primary Timing Advance Group: Timing Advance Group containing the PCell or the PSCell.
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Secondary Cell: A cell, operating on a secondary frequency, which may be configured once an RRC connection is
established and which may be used to provide additional radio resources.

Secondary Cell Group: For a UE configured with DC, the subset of serving cells not part of the MCG, i.e. comprising
of the PSCell and zero or more other secondary cells.

Secondary Timing Advance Group: Timing Advance Group neither containing the PCell nor the PSCell. A secondary
timing advance group contains at least one cell with configured uplink.

Serving Cedll: For aUE in RRC_CONNECTED not configured with CA/ DC thereis only one serving cell comprising
of the primary cell. For aUE in RRC_CONNECTED configured with CA/ DC the term 'serving cells' is used to denote
the set of one or more cells comprising of the primary cell and all secondary cells.

Sidelink: UE to UE interface for sidelink communication and sidelink discovery. The sidelink corresponds to the PC5
interface as defined in TS 23.303 [68].

Sidelink communication: AS functionality enabling ProSe Direct Communication as defined in TS 23.303 [68],
between two or more nearby UEs, using E-UTRA technology but not traversing any network node.

Sidelink discovery: AS functionality enabling ProSe Direct Discovery as defined in TS 23.303 [68], using E-UTRA
technology but not traversing any network node.

Timing Advance Group: A group of serving cellsthat is configured by RRC and that, for the cells with an UL
configured, use the same timing reference cell and the same Timing Advance value. A Timing Advance Group only
includes cells of the same cell groupi.e. it either includes MCG cells or SCG cells.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905[1].

IXRTT CDMAZ2000 1x Radio Transmission Technology
ACK Acknowledgement

AM Acknowledged Mode

ANDSF Access Network Discovery and Selection Function
ARQ Automatic Repeat Request

AS Access Stratum

ASN.1 Abstract Syntax Notation One
BCCH Broadcast Control Channel

BCD Binary Coded Decimal

BCH Broadcast Channel

BLER Block Error Rate

CA Carrier Aggregation

CCCH Common Control Channel

(6(6(0) Céll Change Order

CG Cell Group

CMAS Commercial Mobile Alert Service
CP Control Plane

C-RNTI Cell RNTI

CRS Cell-specific Reference Signal
CSFB CsSfallback

CSG Closed Subscriber Group

csl Channel State Information

DC Dual Connectivity

DCCH Dedicated Control Channel

DCI Downlink Control Information
DFN Direct Frame Number

DL Downlink

DL-SCH Downlink Shared Channel

DRB (user) Data Radio Bearer

DRX Discontinuous Reception
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DTCH Dedicated Traffic Channel
EAB Extended Access Barring
EHPLMN Equivalent Home Public Land Mobile Network
elMTA Enhanced I nterference Management and Traffic Adaptation
ENB Evolved Node B
EPC Evolved Packet Core
EPDCCH Enhanced Physical Downlink Control Channel
EPS Evolved Packet System
ETWS Earthquake and Tsunami Warning System
E-UTRA Evolved Universal Terrestrial Radio Access
E-UTRAN Evolved Universal Terrestrial Radio Access Network
FDD Frequency Division Duplex
FFS For Further Study
GERAN GSM/EDGE Radio Access Network
GNSS Global Navigation Satellite System
GSM Global System for Mobile Communications
HARQ Hybrid Automatic Repeat Request
HFN Hyper Frame Number
HPLMN Home Public Land Mobile Network
HRPD CDMA2000 High Rate Packet Data
IDC In-Device Coexistence
IE Information element
IMEI International Mobile Equipment Identity
IMSI International Mobile Subscriber Identity
ISM Industrial, Scientific and Medical
kB Kilobyte (1000 bytes)
L1 Layer 1
L2 Layer 2
L3 Layer 3
MAC Medium Access Control
MBMS Multimedia Broadcast Multicast Service
MBSFN Multimedia Broadcast multicast service Single Frequency Network
MCG Master Cell Group
MDT Minimization of Drive Tests
MIB Master Information Block
MO Mobile Originating
MRB MBMS Point to Multipoint Radio Bearer
MRO Mobility Robustness Optimisation
MS| MCH Scheduling Information
MT Mobile Terminating
N/A Not Applicable
NACC Network Assisted Cell Change
NAICS Network Assisted Interference Cancellation/Suppression
NAS Non Access Stratum
PCCH Paging Control Channel
PCell Primary Cell
PDCCH Physical Downlink Control Channel
PDCP Packet Data Convergence Protocol
PDU Protocol Data Unit
PLMN Public Land Mobile Network
ProSe Proximity based Services
PSCell Primary Secondary Cell
PTAG Primary Timing Advance Group
PUCCH Physical Uplink Control Channel
QoS Quiality of Service
RACH Random Access CHannel
RAT Radio Access Technology
RB Radio Bearer
RLC Radio Link Control
RN Relay Node
RNTI Radio Network Temporary Identifier
ROHC RObust Header Compression
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RPLMN Registered Public Land Mobile Network
RRC Radio Resource Control
RSCP Received Signal Code Power
RSRP Reference Signal Received Power
RSRQ Reference Signal Received Quality
RSSI Received Signal Strength Indicator
SAE System Architecture Evolution
SAP Service Access Point
SC Sidelink Control
SCell Secondary Cell
SCG Secondary Cell Group
SFN System Frame Number
Sl System Information
SIB System Information Block
SI-RNTI System Information RNTI
SL Sidelink
SLSS Sidelink Synchronisation Signal
SMC Security Mode Control
SPS Semi-Persistent Scheduling
SR Scheduling Request
SRB Signalling Radio Bearer
SSAC Service Specific Access Control
STAG Secondary Timing Advance Group
S-RSRP Sidelink Reference Signal Received Power
STMS SAE Temporary Mobile Station Identifier
TA Tracking Area
TAG Timing Advance Group
TDD Time Division Duplex
TDM Time Division Multiplexing
™ Transparent Mode
TPC-RNTI Transmit Power Control RNTI
T-RPT Time Resource Pattern of Transmission
TTT Time To Trigger
UE User Equipment
uicC Universal Integrated Circuit Card
UL Uplink
UL-SCH Uplink Shared Channel
UM Unacknowledged Mode
UP User Plane
uTC Coordinated Universal Time
UTRAN Universal Terrestrial Radio Access Network
VOLTE Voice over Long Term Evolution
WLAN Wireless Local Area Network
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In the ASN.1, lower case may be used for some (parts) of the above abbreviations e.g. c-RNTI

4

4.1

General

Introduction

In this specification, (parts of) procedures and messages specified for the UE equally apply to the RN for functionality
necessary for the RN. There are also (parts of) procedures and messages which are only applicable to the RN in its
communication with the E-UTRAN, in which case the specification denotes the RN instead of the UE. Such
RN-specific aspects are not applicable to the UE.

This specification is organised as follows:

- sub-clause 4.2 describes the RRC protocol model;

- sub-clause 4.3 specifies the services provided to upper layers as well as the services expected from lower layers,
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- sub-clause 4.4 lists the RRC functions;

- clause 5 specifies RRC procedures, including UE state transitions;

- clause 6 specifies the RRC message in a mixed format (i.e. tabular & ASN.1 together);

- clause 7 specifies the variables (including protocol timers and constants) and counters to be used by the UE;

- clause 8 specifies the encoding of the RRC messages,

- clause 9 specifies the specified and default radio configurations;

- clause 10 specifies the RRC messages transferred across network nodes;

- clause 11 specifies the UE capability related constraints and performance requirements.

4.2

4.2.1

Architecture

UE states and state transitions including inter RAT

A UE isin RRC_CONNECTED when an RRC connection has been established. If thisis not the case, i.e. no RRC
connection is established, the UE isin RRC_IDLE state. The RRC states can further be characterised as follows:

- RRC_IDLE:

A UE specific DRX may be configured by upper layers.
UE controlled mability;
The UE:

- Monitors a Paging channel to detect incoming calls, system information change, for ETWS capable UEs,
ETWS natification, and for CMAS capable UEs, CMAS notification;

- Performs neighbouring cell measurements and cell (re-)selection;
- Acquires system information.

- Performslogging of available measurements together with location and time for logged measurement
configured UEs.

- RRC_CONNECTED:

Transfer of unicast data to/from UE.

At lower layers, the UE may be configured with a UE specific DRX.

For UEs supporting CA, use of one or more SCells, aggregated with the PCell, for increased bandwidth,
For UEs supporting DC, use of one SCG, aggregated with the MCG, for increased bandwidth;

Network controlled mobility, i.e. handover and cell change order with optional network assistance (NACC)
to GERAN;

The UE:

- Monitors a Paging channel and/ or System Information Block Type 1 contents to detect system
information change, for ETWS capable UEs, ETWS notification, and for CMAS capable UEs, CMAS
notification;

- Monitors control channels associated with the shared data channel to determine if datais scheduled for it;
- Provides channel quality and feedback information;

- Performs neighbouring cell measurements and measurement reporting;
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- Acquires system information.

The following figure not only provides an overview of the RRC statesin E-UTRA, but also illustrates the mobility
support between E-UTRAN, UTRAN and GERAN.

[ GSM_Connected ]

' N\
CELL_DCH Handover ( E-UTRA Handover
L ) » RRC CONNECTED
GPRS Packet
( ) transfer mode
CELL_FACH .

) CCOwith
p N optional CCO,
CELL_PCH Reselection NACC Reselection
URA_PCH
> % ™~ . Connection Connection
Connection Reselection establishment/rel ease establishment/rel ease
establishment/rel ease l l
v
), Resdecion (" - tga | Resdection (" Gsv_Idie/GPRS
UTRA_Ide (e > >
J‘ RRC IDLE | L Packet_ldle

CCO, Reselection
Figure 4.2.1-1: E-UTRA states and inter RAT mobility procedures, 3GPP

The following figure illustrates the mobility support between E-UTRAN, CDMA2000 1xRTT and CDMA2000 HRPD.
The details of the CDMA2000 state models are out of the scope of this specification.

1XRTT CS Active l Handover ( E-UTRA 1 Handover .
[ Jh { RRC CONNECTED { HRPD Active

A

Connection
establishment/release

v l v

Reselection Reselection
1xRTT Dormant 1, , E-UTRA . R HRPD Idle
J‘ RRC IDLE

Figure 4.2.1-2: Mobility procedures between E-UTRA and CDMA2000

Theinter-RAT handover procedure(s) supports the case of signalling, conversational services, non-conversational
services and combinations of these.

In addition to the state transitions shown in Figure 4.2.1-1 and Figure 4.2.1-2, there is support for connection release
with redirection information from E-UTRA RRC_CONNECTED to GERAN, UTRAN and CDMA2000 (HRPD Idle/
IXRTT Dormant mode).

4.2.2 Signalling radio bearers

"Signalling Radio Bearers' (SRBs) are defined as Radio Bearers (RB) that are used only for the transmission of RRC
and NAS messages. More specifically, the following three SRBs are defined:
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- SRBOisfor RRC messages using the CCCH logical channel;

- SRB1lisfor RRC messages (which may include a piggybacked NAS message) as well asfor NAS messages
prior to the establishment of SRB2, all using DCCH logical channel;

- SRB2isfor RRC messages which include logged measurement information as well as for NAS messages, all
using DCCH logical channel. SRB2 has alower-priority than SRB1 and is always configured by E-UTRAN after
security activation.

In downlink piggybacking of NAS messagesis used only for one dependant (i.e. with joint success/ failure) procedure:
bearer establishment/ modification/ release. In uplink NAS message piggybacking is used only for transferring the
initial NAS message during connection setup.

NOTE: The NAS messages transferred via SRB2 are also contained in RRC messages, which however do not
include any RRC protocol control information.

Once security is activated, all RRC messages on SRB1 and SRB2, including those containing NAS or non-3GPP
messages, are integrity protected and ciphered by PDCP. NAS independently applies integrity protection and ciphering
to the NAS messages.

For a UE configured with DC, all RRC messages, regardless of the SRB used and both in downlink and uplink, are
transferred viathe MCG.

4.3 Services

4.3.1 Services provided to upper layers
The RRC protocol offers the following servicesto upper layers:
- Broadcast of common control information;
- Notification of UEsin RRC_IDLE, e.g. about aterminating call, for ETWS, for CMAS;

- Transfer of dedicated control information, i.e. information for one specific UE.

4.3.2 Services expected from lower layers
In brief, the following are the main services that RRC expects from lower layers:
- PDCP: integrity protection and ciphering;

- RLC: reliable and in-sequence transfer of information, without introducing duplicates and with support for
segmentation and concatenation.

Further details about the services provided by Packet Data Convergence Protocol layer (e.g. integrity and ciphering) are
provided in TS 36.323 [8]. The services provided by Radio Link Control layer (e.g. the RLC modes) are specified in TS
36.322 [7]. Further details about the services provided by Medium Access Control layer (e.g. the logical channels) are
provided in TS 36.321 [6]. The services provided by physical layer (e.g. the transport channels) are specifiedin TS
36.302 [3].

4.4 Functions

The RRC protocol includes the following main functions:
- Broadcast of system information:
- Including NAS common information;

- Information applicable for UEsin RRC_IDLE, e.g. cell (re-)selection parameters, neighbouring cell
information and information (also) applicable for UEsin RRC_CONNECTED, e.g. common channel
configuration information.
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- Including ETWS notification, CMAS notification;
RRC connection control:
- Paging;

- Establishment/ modification/ release of RRC connection, including e.g. assignment/ modification of UE
identity (C-RNTI), establishment/ modification/ release of SRB1 and SRB2, access class barring;

- Initia security activation, i.e. initial configuration of AS integrity protection (SRBs) and AS ciphering
(SRBs, DRBs);

- For RNs, configuration of AS integrity protection for DRBS;

- RRC connection mobility including e.g. intra-frequency and inter-frequency handover, associated security
handling, i.e. key/ algorithm change, specification of RRC context information transferred between network
nodes;

- Establishment/ modification/ release of RBs carrying user data (DRBS);

- Radio configuration control including e.g. assignment/ modification of ARQ configuration, HARQ
configuration, DRX configuration;

- For RNs, RN-specific radio configuration control for the radio interface between RN and E-UTRAN;

- Incaseof CA, cell management including e.g. change of PCell, addition/ modification/ release of SCell(s)
and addition/modification/release of STAG(S);

- Incaseof DC, cell management including e.g. change of PSCell, addition/ modification/ release of SCG
cell(s) and addition/modification/release of SCG TAG(S).

- QoS control including assignment/ modification of semi-persistent scheduling (SPS) configuration
information for DL and UL, assignment/ modification of parametersfor UL rate control in the UE, i.e.
alocation of a priority and a prioritised bit rate (PBR) for each RB;

- Recovery fromradio link failure;
Inter-RAT mobility including e.g. security activation, transfer of RRC context information;
Measurement configuration and reporting:

- Establishment/ modification/ release of measurements (e.g. intra-frequency, inter-frequency and inter- RAT
measurements);

- Setup and release of measurement gaps;
- Measurement reporting;

Other functionsincluding e.g. transfer of dedicated NAS information and non-3GPP dedicated information,
transfer of UE radio access capability information, support for E-UTRAN sharing (multiple PLMN identities);

Generic protocol error handling;
Support of self-configuration and self-optimisation;

Support of measurement logging and reporting for network performance optimisation [60];

NOTE: Random accessis specified entirely in the MAC including initial transmission power estimation.
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5 Procedures

5.1 General

51.1 Introduction

The procedural requirements are structured according to the main functional areas. system information (5.2), connection
control (5.3), inter-RAT mobility (5.4) and measurements (5.5). In addition sub-clause 5.6 covers other aspects e.g.
NAS dedicated information transfer, UE capability transfer, sub-clause 5.7 specifies the generic error handling, sub-
clause 5.8 covers MBMS, sub-clause 5.9 covers RN-specific procedures and sub-clause 5.10 covers sidelink.

5.1.2 General requirements

The UE shall:

1> process the received messages in order of reception by RRC, i.e. the processing of a message shall be completed
before starting the processing of a subsequent message;

NOTE 1: E-UTRAN may initiate a subsequent procedure prior to receiving the UE's response of a previously
initiated procedure.

1> within a sub-clause execute the steps according to the order specified in the procedural description;
1> consider the term 'radio bearer' (RB) to cover SRBs and DRBs but hot MRBs unless explicitly stated otherwise;

1> set the rre-Transactionldentifier in the response message, if included, to the same value asincluded in the
message received from E-UTRAN that triggered the response message;

1> upon receiving a choice val ue set to setup:

2> apply the corresponding received configuration and start using the associated resources, unless explicitly
specified otherwise;

1> upon receiving a choice value set to release:
2> clear the corresponding configuration and stop using the associated resources;
1> upon handover to E-UTRA,; or
1> upon receiving an RRCConnecti onReconfiguration message including the full Config:

2> apply the Conditions in the ASN.1 for inclusion of the fields for the DRB/PDCP/RLC setup during the
reconfiguration of the DRBsincluded in the drb-ToAddModList;

NOTE 2: At each point in time, the UE keeps a single value for each field except for during handover when the UE
temporarily stores the previous configuration so it can revert back upon handover failure. In other words:
when the UE reconfigures a field, the existing value is released except for during handover.

NOTE 3: Although not explicitly stated, the UE initially considers al functionality to be deactivated/ released until
itisexplicitly stated that the functionality is setup/ activated. Correspondingly, the UE initially considers
lists to be empty e.g. thelist of radio bearers, the list of measurements.

1> upon receiving an extension field comprising the entries in addition to the ones carried by the original field
(regardless of whether E-UTRAN may signal more entriesin total); apply the following generic behaviour if
explicitly stated to be applicable:

2> create a combined list by concatenating the additional entries included in the extension field to the original
field while maintaining the order among both the original and the additional entries;

2> for the combined list, created according to the previous, apply the same behaviour as defined for the original
field;
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NOTE 4: A field comprising alist of entries normally includes ‘list’ in the field name. The typical way to extend
(the size of) such alist isto introduce afield comprising the additional entries, which should include
‘listExt’ in the name of thefield/ IE. E.g. field1List-RAT, field1ListExt-RAT.

5.2 System information

521 Introduction

5211 General

System information is divided into the MasterInformationBlock (M1B) and a number of SystemlnformationBlocks
(SIBs). The MIB includes a limited number of most essential and most frequently transmitted parameters that are
needed to acquire other information from the cell, and is transmitted on BCH. SIBs other than
SysteminformationBlockTypel are carried in Systemlnformation (SI) messages and mapping of SIBsto SI messagesis
flexibly configurable by schedulinglnfoList included in Systeml nformationBlockTypel, with restrictions that: each SIB
iscontained only in asingle SI message, and at most once in that message; only SIBs having the same scheduling
requirement (periodicity) can be mapped to the same Sl message; Systeml nformationBlockType2 is always mapped to
the SI message that correspondsto the first entry in the list of SI messages in schedulinglnfoList. There may be multiple
Sl messages transmitted with the same periodicity. SystemlnformationBlockTypel and all SI messages are transmitted
on DL-SCH.

NOTE 1: The physical layer imposes a limit to the maximum size a SIB can take. When DCI format 1C is used the
maximum allowed by the physical layer is 1736 bits (217 bytes) while for format 1A the limit is 2216 bits
(277 bytes), see TS 36.212 [22] and TS 36.213 [23].

In addition to broadcasting, E-UTRAN may provide Systeml nformationBlockTypel, including the same parameter
values, via dedicated signalling i.e., within an RRCConnectionReconfiguration message.

The UE applies the system information acquisition and change monitoring procedures for the PCell. For an SCell, E-
UTRAN provides, via dedicated signalling, all system information relevant for operation in RRC_CONNECTED when
adding the SCell. However, a UE that is configured with DC shall aquire the Master | nformationBlock of the PSCell but
useit only to determine the SFN timing of the SCG, which may be different from the MCG. Upon change of the
relevant system information of a configured SCell, E-UTRAN releases and subsequently adds the concerned SCell,
which may be done with a single RRCConnectionReconfiguration message. If the UE isreceiving or interested to
receive an MBMS service in a cell, the UE shall apply the system information acquisition and change monitoring
procedure to acquire parameters relevant for MBM S operation and apply the parameters acquired from system
information only for MBM S operation for this cell.

NOTE 2: E-UTRAN may configure via dedicated signalling different parameter values than the ones broadcast in
the concerned SCell.

An RN configured with an RN subframe configuration does not need to apply the system information acquisition and
change monitoring procedures. Upon change of any system information relevant to an RN, E-UTRAN provides the
system information blocks containing the relevant system information to an RN configured with an RN subframe
configuration via dedicated signalling using the RNReconfiguration message. For RNs configured with an RN subframe
configuration, the system information contained in this dedicated signalling replaces any corresponding stored system
information and takes precedence over any corresponding system information acquired through the system information
acquisition procedure. The dedicated system information remains valid until overridden.

NOTE 3: E-UTRAN may configure an RN, via dedicated signalling, with different parameter val ues than the ones
broadcast in the concerned cell.
5.2.1.2 Scheduling

The MIB uses afixed schedule with a periodicity of 40 ms and repetitions made within 40 ms. The first transmission of
the MIB is scheduled in subframe #0 of radio frames for which the SFN mod 4 = 0, and repetitions are scheduled in
subframe #0 of all other radio frames.

The Systeml nformationBlockTypel uses a fixed schedule with a periodicity of 80 ms and repetitions made within 80 ms.
Thefirst transmission of SystemlnformationBlockTypel is scheduled in subframe #5 of radio frames for which the SFN
mod 8 = 0, and repetitions are scheduled in subframe #5 of al other radio frames for which SFN mod 2 = 0.
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The Sl messages are transmitted within periodically occurring time domain windows (referred to as Sl-windows) using
dynamic scheduling. Each SI message is associated with a SI-window and the SI-windows of different SI messages do
not overlap. That is, within one SI-window only the corresponding Sl is transmitted. The length of the SI-window is
common for al Sl messages, and is configurable. Within the SI-window, the corresponding SI message can be
transmitted a number of times in any subframe other than MBSFN subframes, uplink subframesin TDD, and subframe
#5 of radio frames for which SFN mod 2 = 0. The UE acquires the detailed time-domain scheduling (and other
information, e.g. frequency-domain scheduling, used transport format) from decoding SI-RNTI on PDCCH (see TS
36.321[6]).

A single SI-RNTI is used to address Systeml nformationBlockTypel as well asall SI messages.

Systeml nformationBlockTypel configures the SI-window length and the transmission periodicity for the SI messages.

5.2.1.3 System information validity and notification of changes

Change of system information (other than for ETWS, CMAS and EAB parameters) only occurs at specific radio frames,
i.e. the concept of a modification period is used. System information may be transmitted a number of times with the
same content within a modification period, as defined by its scheduling. The modification period boundaries are defined
by SFN values for which SFN mod m= 0, where mis the number of radio frames comprising the modification period.
The modification period is configured by system information.

When the network changes (some of the) system information, it first notifies the UEs about this change, i.e. this may be
done throughout a modification period. In the next modification period, the network transmits the updated system
information. These general principles areillustrated in figure 5.2.1.3-1, in which different colours indicate different
system information. Upon receiving a change notification, the UE acquires the new system information immediately
from the start of the next modification period. The UE applies the previously acquired system information until the UE
acquires the new system information.

Change natification Updated information

_ 1 |l 1 [ 1 [ 1
1
' BCCH modification period (n) : BCCH modification period (n+1)

»id
L]

A
v

Figure 5.2.1.3-1: Change of system Information

The Paging message is used to inform UEsin RRC_IDLE and UEsin RRC_CONNECTED about a system information
change. If the UE receives a Paging message including the systemlnfoModification, it knows that the system
information will change at the next modification period boundary. Although the UE may be informed about changesin
system information, no further details are provided e.g. regarding which system information will change.

Systeml nformationBlockTypel includes a val ue tag, systemlnfoValueTag, that indicates if a change has occurred in the
Sl messages. UEs may use systemlinfoValueTag, e.g. upon return from out of coverage, to verify if the previoudly stored
S| messages are still valid. Additionally, the UE considers stored system information to be invalid after 3 hours from the
moment it was successfully confirmed as valid, unless specified otherwise.

E-UTRAN may not update systeml nfoValueTag upon change of some system information e.g. ETWS information,
CMAS information, regularly changing parameters like time information (Systeml nformationBlockType8,

Systeml nformationBlockTypel6), EAB parameters. Similarly, E-UTRAN may not include the systemlnfoModification
within the Paging message upon change of some system information.

The UE verifies that stored system information remains valid by either checking systemlnfoValueTag in

Systeml nformationBlockTypel after the modification period boundary, or attempting to find the systeminfoModification
indication at least modificationPeriodCoeff times during the modification period in case no paging is received, in every
modification period. If no paging message is received by the UE during a modification period, the UE may assume that
no change of system information will occur at the next modification period boundary. If UE in RRC_CONNECTED,
during a modification period, receives one paging message, it may deduce from the presence/ absence of

systeml nfoModification whether a change of system information other than ETWS information, CMAS information and
EAB parameters will occur in the next modification period or not.
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ETWS and/or CMAS capable UEsin RRC_CONNECTED shall attempt to read paging at least once every
defaultPagingCycle to check whether ETWS and/or CMAS natification is present or not.

5214 Indication of ETWS notification

ETWS primary notification and/ or ETWS secondary notification can occur at any point in time. The Paging message is
used to inform ETWS capable UEsin RRC_IDLE and UEsin RRC_CONNECTED about presence of an ETWS
primary notification and/ or ETWS secondary notification. If the UE receives a Paging message including the etws-
Indication, it shall start receiving the ETWS primary notification and/ or ETWS secondary notification according to
schedulinglnfoList contained in Systeml nformationBlockTypel. If the UE receives Paging message including the etws-
Indication while it is acquiring ETWS notification(s), the UE shall continue acquiring ETWS notification(s) based on
the previoudly acquired schedulinglnfoList until it re-acquires schedulinglnfoList in SystemlnformationBlockTypel.

NOTE: TheUE isnot required to periodically check schedulinglnfoList contained in
SystemlinformationBlockTypel, but Paging message including the etws-Indication triggers the UE to re-
acquire schedulingl nfoList contained in Systeml nformationBlockTypel for scheduling changes for
Systeml nformationBlockTypel0 and Systeml nformationBlockTypell. The UE may or may not receive a
Paging message including the etws-Indication and/or systemlnfoModification when ETWS is no longer
scheduled.

ETWS primary notification is contained in Systeml nformationBlockTypel0 and ETWS secondary notification is
contained in SystemlnformationBlockTypell. Segmentation can be applied for the delivery of a secondary notification.
The segmentation is fixed for transmission of a given secondary natification within a cell (i.e. the same segment size for
a given segment with the same messagel dentifier, serial Number and warningMessageSegmentNumber). An ETWS
secondary notification corresponds to asingle CB data | E as defined according to TS 23.041 [37].

5.2.15 Indication of CMAS notification

CMAS notification can occur at any point in time. The Paging message is used to inform CMAS capable UEsin
RRC_IDLE and UEsin RRC_CONNECTED about presence of one or more CMAS notifications. If the UE receives a
Paging message including the cmas-Indication, it shall start receiving the CMAS notifications according to
schedulinglnfoList contained in Systeml nformationBlockTypel. If the UE receives Paging message including the cmas-
Indication whileit is acquiring CMAS notification(s), the UE shall continue acquiring CMAS notification(s) based on
the previoudy acquired schedulinglnfoList until it re-acquires schedulinglnfoList in SystemlnformationBlockTypel.

NOTE: TheUE isnot required to periodically check schedulinglnfoList contained in
SysteminformationBlockTypel, but Paging message including the cmas-Indication triggers the UE to re-
acquire schedulinglnfoList contained in Systeml nformationBlockTypel for scheduling changes for
Systeml nformationBlockTypel2. The UE may or may not receive a Paging message including the cmas-
Indication and/or systemlnfoModification when Systeml nformationBlockTypel2 is no longer scheduled.

CMAS notification is contained in Systeml nformationBlockTypel2. Segmentation can be applied for the delivery of a
CMAS notification. The segmentation is fixed for transmission of a given CMAS notification within acell (i.e. the
same segment size for a given segment with the same messagel dentifier, serialNumber and

war ningMessageSegmentNumber). E-UTRAN does not interleave transmissions of CMAS notifications, i.e. all
segments of a given CMAS notification transmission are transmitted prior to those of another CMAS notification. A
CMAS notification corresponds to asingle CB data | E as defined according to TS 23.041 [37].

5.2.1.6 Notification of EAB parameters change

Change of EAB parameters can occur at any point in time. The EAB parameters are contained in
SysteminformationBlockTypel4. The Paging message is used to inform EAB capable UEsin RRC_IDLE about a
change of EAB parameters or that Systeml nformationBlockTypel4 is no longer scheduled. If the UE receives a Paging
message including the eab-ParamModification, it shall acquire SystemlnformationBlockTypel4 according to
schedulinglnfoList contained in Systeml nformationBlockTypel. If the UE receives a Paging message including the eab-
ParamModification while it is acquiring Systeml nformationBlockTypel4, the UE shall continue acquiring

Systeml nformationBlockTypel4 based on the previously acquired schedulinglnfolist until it re-acquires
schedulinglnfoList in Systeml nformationBlockTypel.

NOTE: TheEAB capable UE is not expected to periodically check schedulinglnfoList contained in
Systeml nfor mationBlockTypel.
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5.2.2 System information acquisition

5221 General

UE E-UTRAN

Master Infor mationBlock

Systeml nformationBlockTypel

Figure 5.2.2.1-1: System information acquisition, normal

The UE applies the system information acquisition procedure to acquire the AS- and NAS- system information that is
broadcasted by the E-UTRAN. The procedure appliesto UEsin RRC_IDLE and UEsin RRC_CONNECTED.

5222 Initiation

The UE shall apply the system information acquisition procedure upon selecting (e.g. upon power on) and upon re-
selecting a cell, after handover completion, after entering E-UTRA from another RAT, upon return from out of
coverage, upon receiving a notification that the system information has changed, upon receiving an indication about the
presence of an ETWS notification, upon receiving an indication about the presence of a CMAS natification, upon
receiving a notification that the EAB parameters have changed, upon receiving a request from CDMA 2000 upper layers
and upon exceeding the maximum validity duration. Unless explicitly stated otherwise in the procedural specification,
the system information acquisition procedure overwrites any stored system information, i.e. delta configuration is not
applicable for system information and the UE discontinues using afield if it is absent in system information unless
explicitly specified otherwise.

5.2.2.3 System information required by the UE

The UE shall:

1> ensure having avalid version, as defined below, of (at least) the following system information, also referred to as
the "required’ system information:

2> if inRRC_IDLE:

3> the MasterInformationBlock and SystemlnformationBlockTypel as well as SystemlnformationBlockType2
through Systeml nformationBlockType8 (depending on support of the concerned RATS),
Systeml nformationBlockTypel7 (depending on support of RAN-assisted WLAN interworking);

2> if inRRC_CONNECTED:

3> the Master I nformationBlock, Systeml nfor mationBlockTypel and Systeml nfor mationBlockType2 as well as
Systeml nformationBlockType8 (depending on support of CDMA2000), Systeml nformationBlockTypel?7
(depending on support of RAN-assisted WLAN interworking);

1> delete any stored system information after 3 hours from the moment it was confirmed to be valid as defined in
5.2.1.3, unless specified otherwise;

1> consider any stored system information except Systeml nformationBlockTypel0, SystemlnformationBlockTypell,
systeml nformationBlockTypel2 and systeml nformationBlockTypel4 to be invalid if systemlinfoValueTag
included in the SysteminformationBlockTypel is different from the one of the stored system information;

ETSI



3GPP TS 36.331 version 12.14.0 Release 12 32 ETSI TS 136 331 V12.14.0 (2017-07)

5.2.2.4 System information acquisition by the UE
The UE shall:
1> apply the specified BCCH configuration defined in 9.1.1.1;
1> if the procedure is triggered by a system information change notification:

2> gtart acquiring the required system information, as defined in 5.2.2.3, from the beginning of the modification
period following the one in which the change notification was received;

NOTE 1: The UE continues using the previously received system information until the new system information has
been acquired.

1> if the UE isin RRC_IDLE and enters a cell for which the UE does not have stored a valid version of the system
information required in RRC_IDLE, asdefined in 5.2.2.3:

2> acquire, using the system information acquisition procedure as defined in 5.2.3, the system information
required in RRC_IDLE, asdefined in 5.2.2.3;

1> following successful handover completion to a PCell for which the UE does not have stored a valid version of
the system information required in RRC_CONNECTED, asdefinedin 5.2.2.3:

2> acquire, using the system information acquisition procedure as defined in 5.2.3, the system information
required in RRC_CONNECTED, asdefinedin 5.2.2.3;

2> upon acquiring the concerned system information:

3> discard the corresponding radio resource configuration information included in the
radioResourceConfigCommon previously received in a dedicated message, if any;

1> following a request from CDMA2000 upper layers:
2> acquire Systeml nformationBlockType8, as defined in 5.2.3;

1> neither initiate the RRC connection establishment procedure nor initiate transmission of the
RRCConnectionReestablishmentRequest message until the UE has avalid version of the
Master InformationBlock and SystemlnformationBlockTypel messages as well as SystemlnformationBlockType2 ;

1> not initiate the RRC connection establishment subject to EAB until the UE has avalid version of
Systeminfor mationBlockTypel4, if broadcast;

1> if the UE iSsETWS capable:
2> upon entering a cell during RRC_IDLE, following successful handover or upon connection re-establishment:
3> discard any previoudly buffered warningMessageSegment;

3> clear, if any, the current values of messagel dentifier and serialNumber for
Systeml nformationBlockTypell;

2> when the UE acquires Systeml nformationBlockTypel following ETWS indication, upon entering a cell
during RRC_IDLE, following successful handover or upon connection re-establishment:

3> if schedulinglnfoList indicates that Systeml nformationBlockTypelO is present:
4> start acquiring Systeml nformationBlockTypelO immediately;

3> if schedulinglnfoList indicates that Systeml nformationBlockTypell is present:
4> start acquiring Systeml nformationBlockTypell immediately;

NOTE 2: UEs shall start acquiring Systeml nformationBlockTypelO and Systeml nfor mationBlockTypell as
described above even when systemlnfoValueTag in Systeml nformationBlockTypel has not changed.

1> if the UE isCMAS capable:

2> upon entering a cell during RRC_IDLE, following successful handover or upon connection re-establishment:
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3> discard any previously buffered war ningMessageSegment;

3> clear, if any, stored values of messagel dentifier and serial Number for Systeml nformationBlockTypel2
associated with the discarded warningMessageSegment;

2> when the UE acquires Systeml nformationBlockTypel following CMAS indication, upon entering a cell
during RRC_IDLE, following successful handover and upon connection re-establishment:

3> if schedulinglnfoList indicates that Systeml nformationBlockTypel2 is present:
4> acquire Systeml nformationBlockTypel2;

NOTE 3: UEs shall start acquiring Systeml nformationBlockTypel2 as described above even when
systemlinfoValueTag in Systeml nformationBlockTypel has not changed.

1> if the UE isinterested to receive MBMS services:

2> if schedulingInfoList indicates that Systeml nformationBlockTypel3 is present and the UE does not have
stored avalid version of this system information block:

3> acquire Systeml nformationBlockTypels3;
2> if the UE is capable of MBM S Service Continuity:

3> if schedulingInfoList indicates that Systeml nformationBlockTypel5 is present and the UE does not have
stored avalid version of this system information block:

4> acquire Systeml nformationBlockTypel5;
1> if the UE is EAB capable:

2> when the UE does not have stored avalid version of SystemlnformationBlockTypel4 upon entering
RRC_IDLE, or when the UE acquires Systeml nformationBlockTypel following EAB parameters change
notification or upon entering a cell during RRC_IDLE:

3> if schedulinglnfoList indicates that Systeml nformationBlockTypel4 is present:
4> start acquiring Systeml nfor mationBlockTypel4 immediately;

3> dse
4> discard SystemlnformationBlockTypel4, if previoudy received;

NOTE 4: EAB capable UEs start acquiring Systeml nformationBlockTypel4 as described above even when
systeminfoValueTag in Systeml nfor mationBlockTypel has not changed.

NOTE 5: EAB capable UEs maintain an up to date Systeml nformationBlockTypel4 in RRC_IDLE.

1> if the UE is capable of sidelink communication and is configured by upper layersto receive or transmit sidelink
communication:

2> if the cell used for sidelink communication meets the S-criteria as defined in TS 36.304 [4]; and

2> if schedulinglnfoList indicates that Systeml nformationBlockTypel8 is present and the UE does not have
stored avalid version of this system information block:

3> acquire Systeml nformationBlockTypels;

1> if the UE is capable of sidelink discovery and is configured by upper layers to receive or transmit sidelink
discovery announcements on the primary frequency:

2> if schedulinglnfoList of the serving cell/ PCell indicates that Systeml nformationBlockTypel9 is present and
the UE does not have stored avalid version of this system information block:

3> acquire Systemlnfor mationBlockTypel!;
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1> if the UE is capable of sidelink discovery and, for each of the one or more frequenciesincluded in
discInterFreqgList, if included in SystemlnformationBlockTypel9 and for which the UE is configured by upper
layersto receive sidelink discovery announcements on:

2> if schedulinglnfoList of the cell on the concerned frequency indicates that SystemlnformationBlockTypel9 is
present and the UE does not have stored a valid version of this system information block:

3> acquire Systemlnfor mationBlockTypel!;

The UE may apply the received SIBsimmediately, i.e. the UE does not need to delay using a SIB until all SI messages
have been received. The UE may delay applying the received SIBs until completing lower layer procedures associated
with areceived or a UE originated RRC message, e.g. an ongoing random access procedure.

NOTE 6: While attempting to acquire a particular SIB, if the UE detects from schedulinglnfoList that it is no longer
present, the UE should stop trying to acquire the particular SIB.

5.2.25 Essential system information missing
The UE shall:
1> if in RRC_IDLE or in RRC_CONNECTED while T311 is running:
2> if the UE is unable to acquire the MasterInformationBlock or the Systeml nfor mationBlockTypel.
3> consider the cell asbarred in accordance with TS 36.304 [4]; and
3> perform barring asif intraFregReselection is set to allowed, and asif the csg-Indication is set to FALSE;
2> elseif the UE is unable to acquire the Systeml nfor mationBlockType2:
3> treat the cell as barred in accordance with TS 36.304 [4];

5.2.2.6 Actions upon reception of the MasterinformationBlock message
Upon receiving the Master I nformationBlock message the UE shall:
1> apply the radio resource configuration included in the phich-Config;
1> if the UE isin RRC_IDLE or if the UE isin RRC_CONNECTED while T311 is running:
2> if the UE has no valid system information stored according to 5.2.2.3 for the concerned cell:
3> apply the received value of dI-Bandwidth to the ul-Bandwidth until SystemlnformationBlockType2 is
received;
5.2.2.7 Actions upon reception of the SystemInformationBlockTypel message
Upon receiving the Systeml nformationBlockTypel either via broadcast or via dedicated signalling, the UE shall:
1> if in RRC_IDLE or in RRC_CONNECTED while T311 is running; and
1> if the UE isacategory O UE according to TS 36.306 [5]; and
1> if categoryOAllowed is not included in Systemlnfor mationBlockTypel:
2> consider the cell asbarred in accordance with TS 36.304 [4];

1> if in RRC_CONNECTED while T311 is not running, and the UE supports multi-band cells as defined by bit 31
in featureGrouplndicators:

2> disregard the freqBandindicator and multiBandInfoLigt, if received, whilein RRC_CONNECTED;
2> forward the cellldentity to upper layers;

2> forward the trackingAreaCode to upper layers;
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1> else

2> if the frequency band indicated in the freqBandindicator is part of the frequency bands supported by the UE
and it is not a downlink only band; or

2> if the UE supports multiBandinfoList, and if one or more of the frequency bands indicated in the
multiBandInfoList are part of the frequency bands supported by the UE and they are not downlink only
bands:

3> forward the cellldentity to upper layers,
3> forward the trackingAreaCode to upper layers;

3> if, for the frequency band selected by the UE (from fregBandIndicator or multiBandinfoList), the
freqBandinfo or the multiBandlnfoList-v10j0 is present and the UE capable of multiNS-Pmax supports at
least one additional SpectrumEmission in the NS-PmaxList within the fregBandIinfo or multiBandinfoList-
v10j0:

4> apply the first listed additional SpectrumEmission which it supports among the valuesincluded in NS
PmaxList within fregBandInfo or multiBandI nfolist-v10j0;

4> if the additionalPmax is present in the same entry of the selected additional SpectrumEmission within
NS-PmaxList:

5> apply the additional Pmax;
4> else:
5> apply the p-Max;
3> else
4> apply the additional SpectrumEmission in Systeml nformationBlockType2 and the p-Max;
2> else
3> consider the cell as barred in accordance with TS 36.304 [4]; and
3> perform barring asif intraFregReselection is set to notAllowed, and asif the csg-Indication is set to
FALSE;
5.2.2.8 Actions upon reception of SystemInformation messages

No UE requirements related to the contents of the Systeml nformation messages apply other than those specified
elsewhere e.g. within procedures using the concerned system information, and/ or within the corresponding field
descriptions.

5.2.2.9 Actions upon reception of SysteminformationBlockType2
Upon receiving Systeml nformationBlockType2, the UE shall:

1> apply the configuration included in the radioResour ceConfigCommon;

1> if upper layersindicate that a (UE specific) paging cycle is configured:

2> apply the shortest of the (UE specific) paging cycle and the defaultPagingCycle included in the
radioResourceConfigCommon;

1> if the mbsfn-SubframeConfigList isincluded:

2> consider that DL assignments may occur in the MBSFN subframes indicated in the mbsfn-
SubframeConfigList under the conditions specified in [23, 7.1];

1> apply the specified PCCH configuration defined in 9.1.1.3;

1> not apply the timeAlignmentTi mer Common;
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1> if inRRC_CONNECTED and UE is configured with RLF timers and constants values received within rlf-
TimersAndConstants:

2> not update its values of the timers and constants in ue-TimersAndConstants except for the value of timer
T300;

1> if in RRC_CONNECTED while T311 is not running; and the UE supports multi-band cells as defined by bit 31
in featureGroupl ndicators or multipleNS-Pmax:

2> disregard the additional SpectrumEmission and ul-CarrierFreq, if received, whilein RRC_CONNECTED;

5.2.2.10 Actions upon reception of SysteminformationBlockType3
Upon receiving the Systeml nformationBlockType3 message the UE shall:
1> if inRRC_IDLE, or in RRC_CONNECTED while T311 is running:

2> if, for the frequency band selected by the UE (from the procedure in Section 5.2.2.7) to represent the serving
cell’s carrier frequency, the freqBandinfo or the multiBandinfoList-v10j0 is present in
Systemlinfor mationBlockType3 and the UE capable of multiNS-Pmax supports at least one
additional SpectrumEmission in the NS-PmaxList within the fregBandinfo or multiBandl nfoList-v10j0:

3> apply the first listed additional SpectrumEmission which it supports among the values included in NS
PmaxList within fregBandinfo or multiBandlnfoList-v10j0;

3> if the additionalPmax is present in the same entry of the selected additional SpectrumEmission within NS
PmaxList:

4> apply the additional Pmax;
3> ese
4> apply the p-Max;
2> else

3> apply the p-Max;

5.2.2.11 Actions upon reception of SystemInformationBlockType4
No UE requirements related to the contents of this SystemlnformationBlock apply other than those specified el sewhere
e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.
5.2.2.12 Actions upon reception of SysteminformationBlockType5
Upon receiving the Systeml nformationBlockType5 message the UE shall:

1> if inRRC_IDLE, or in RRC_CONNECTED while T311 is running:

2> if the frequency band selected by the UE to represent a non-serving E UTRA carrier frequency isnot a
downlink only band:

3> if, for the selected frequency band, the fregBandinfo or the multiBandinfoList-v10j0 is present and the UE
capable of multiNS-Pmax supports at |east one additional SpectrumEmission in the NS-PmaxL.ist within
fregBandl nfo or multiBandl nfoList-v10j0:

4> apply thefirst listed additional SpectrumEmission which it supports among the valuesincluded in NS
PmaxList within fregBandInfo or multiBandlnfoList-v10j0;

4> if the additionalPmax is present in the same entry of the selected additional SpectrumEmission within
NS-PmaxList:

5> apply the additional Pmax;
4> else:
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5> apply the p-Max;
3> ese

4> apply the p-Max;

5.2.2.13 Actions upon reception of SysteminformationBlockType6
No UE requirements related to the contents of this SystemlnformationBlock apply other than those specified el sewhere
e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.
5.2.2.14 Actions upon reception of SysteminformationBlockType7
No UE requirements related to the contents of this Systeml nformationBlock apply other than those specified el sewhere
e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.
5.2.2.15 Actions upon reception of SysteminformationBlockType8
Upon receiving Systeml nformationBlockType8, the UE shall:
1> if sib8-PerPLMN-List isincluded and the UE is capable of network sharing for CDM A2000:
2> apply the CDMA2000 parameters below corresponding to the RPLMN;
1> if the systemTimel nfo is included:
2> forward the systemTimel nfo to CDMA2000 upper layers;
1> if theUEisin RRC_IDLE and if searchWindowS ze isincluded:
2> forward the searchWindowSize to CDM A2000 upper layers;
1> if parametersHRPD isincluded:

2> forward the preRegistrationlnfoHRPD to CDMA2000 upper layers only if the UE has not received the
preRegistrationlnffoHRPD within an RRCConnectionReconfiguration message after entering this cell;

2> if the cellResel ectionParameter sHRPD isincluded:
3> forward the neighCellList to the CDMA2000 upper layers,
1> if the parametersIXRTT isincluded:
2> if the csfb-RegistrationParam1XRTT is included:

3> forward the csfb-RegistrationParam1XRTT to the CDMA 2000 upper layers which will use this
information to determine if a CS registration/re-registration towards CDMA2000 1XRTT in the EUTRA
cell isrequired;

2> ese
3> indicate to CDMA2000 upper layers that CSFB Registration to CDMA2000 1XRTT is not allowed,;
2> if the longCodeStatel XRTT isincluded:
3> forward the longCodeStatelXRTT to CDMA2000 upper layers,
2> if the cellReselectionParameter SIXRTT isincluded:
3> forward the neighCellList to the CDMA2000 upper layers,
2> if the csfb-SupportForDual RXUEs is included:
3> forward csfb-SupportFor Dual RXUES to the CDM A2000 upper layers,
2> ese
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3> forward csfb-SQupportForDualRXUES, with its value set to FALSE, to the CDMA2000 upper layers;
2> if ac-BarringConfiglXRTT isincluded:

3> forward ac-BarringConfigIXRTT to the CDMA2000 upper layers,
2> if the csfb-Dual RxTxSupport is included:

3> forward csfb-Dual R<TxSupport to the CDM A 2000 upper layers;
2> ese

3> forward csfb-Dual R<TxSupport, with its value set to FALSE, to the CDMA2000 upper layers;

5.2.2.16 Actions upon reception of SysteminformationBlockType9
Upon receiving Systeml nformationBlockType9, the UE shall:

1> if hnb-Name isincluded, forward the hnb-Name to upper layers,

5.2.2.17 Actions upon reception of SysteminformationBlockTypel0
Upon receiving Systeml nfor mationBlockTypelO, the UE shall:

1> forward the received warningType, messagel dentifier and serial Number to upper layers;

5.2.2.18 Actions upon reception of SystemInformationBlockTypell
Upon receiving Systeml nfor mationBlockTypell, the UE shall:

1> if thereis no current value for messagel dentifier and serial Number for SystemlnformationBlockTypell; or

1> if either the received value of messagel dentifier or of serialNumber or of both are different from the current
values of messagel dentifier and serialNumber for SystemlnformationBlockTypell:

2> use the received values of messageldentifier and serial Number for Systeml nformationBlockTypell as the
current values of messagel dentifier and serial Number for SystemlnformationBlockTypell;

2> discard any previously buffered warningMessageSegment;
2> if al segments of a warning message have been received:
3> assembl e the warning message from the received warningMessageSegment;

3> forward the received warning message, messagel dentifier, serialNumber and dataCodingScheme to upper
layers;

3> stop reception of SystemlnformationBlockTypell;
3> discard the current values of messageldentifier and serialNumber for Systeml nformationBlockTypell,;
2> else
3> store the received warningMessageSegment;
3> continue reception of Systeml nformationBlockTypell;
1> elseif all segments of a warning message have been received:
2> assembl e the warning message from the received war ningMessageSegment;

2> forward the received compl ete warning message, messagel dentifier, serial Number and dataCodingScheme to
upper layers,

2> stop reception of SystemlnformationBlockTypell;

2> discard the current values of messagel dentifier and serial Number for Systeml nfor mationBlockTypell;
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1> else:
2> store the received warningMessageSegment;
2> continue reception of Systeml nformationBlockTypell;

The UE should discard any stored warningMessageSegment and the current value of messagel dentifier and
serialNumber for SysteminformationBlockTypell if the complete warning message has not been assembled within a
period of 3 hours.

5.2.2.19 Actions upon reception of SystemInformationBlockTypel2

Upon receiving Systeml nformationBlockTypel2, the UE shall:

1> if the SysteminformationBlockTypel2 contains a complete warning message:

2> forward the received warning message, messagel dentifier, serialNumber and dataCodingScheme to upper
layers,

2> continue reception of Systeml nformationBlockTypel2;
1> dse

2> if the received values of messagel dentifier and serial Number are the same (each value is the same) as a pair
for which a warning message is currently being assembled:

3> store the received warningMessageSegment;
3> if all segments of a warning message have been received:
4> assemble the warning message from the received warningMessageSegment;

4> forward the received warning message, messagel dentifier, serialNumber and dataCodingScheme to
upper layers,

4> stop assembling a warning message for this messagel dentifier and serial Number and delete all stored
information held for it;

3> continue reception of Systeml nformationBlockTypel2;

2> elseif the received values of messagel dentifier and/or serialNumber are not the same as any of the pairs for
which awarning message is currently being assembl ed:

3> start assembling a warning message for this messagel dentifier and serial Number pair;
3> store the received warningMessageSegment;

3> continue reception of Systeml nfor mationBlockTypel2;

The UE should discard warningMessageSegment and the associated values of messagel dentifier and serial Number for
Systeml nformationBlockTypel?2 if the complete warning message has not been assembled within a period of 3 hours.

NOTE: The number of warning messages that a UE can re-assemble simultaneously is a function of UE
implementation.

5.2.2.20 Actions upon reception of SystemInformationBlockTypel3

No UE requirements related to the contents of this SystemlnformationBlock apply other than those specified el sewhere
e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.

5.2.2.21 Actions upon reception of SysteminformationBlockTypel4

No UE requirements related to the contents of this Systeml nformationBlock apply other than those specified el sewhere
e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.
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5.2.2.22 Actions upon reception of SysteminformationBlockTypel5

No UE requirements related to the contents of this Systeml nformationBlock apply other than those specified el sewhere
e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.

5.2.2.23 Actions upon reception of SystemInformationBlockTypel6
No UE requirements related to the contents of this SystemlnformationBlock apply other than those specified el sewhere
e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.
5.2.2.24 Actions upon reception of SysteminformationBlockTypel7
Upon receiving Systeml nfor mationBlockTypel7, the UE shall:
1> if wian-OffloadConfigCommon corresponding to the RPLMN isincluded:
2> apply the wlan-1d-List corresponding to the RPLMN;
2> if not configured with the wian-OffloadConfigDedicated;

3> apply the wlan-OffloadConfigCommon corresponding to the RPLMN;

5.2.2.25 Actions upon reception of SystemInformationBlockTypel8
Upon receiving Systeml nfor mationBlockTypel8, the UE shall:
1> if SystemlnformationBlockTypel8 message includes the commConfig:
2> if configured to receive sidelink communication:

3> from the next SC period, as defined by sc-Period, use the resource pool indicated by commRxPool for
sidelink communication monitoring, as specified in 5.10.3;

2> if configured to transmit sidelink communication:

3> from the next SC period, as defined by sc-Period, use the resource pool indicated by
commTxPoolNormal Common or by commTxPool Exceptional for sidelink communication transmission,
as specified in 5.10.4;
5.2.2.26 Actions upon reception of SystemInformationBlockTypel9
Upon receiving Systeml nfor mationBlockTypel9, the UE shall:
1> if SystemlnformationBlockTypel9 message includes the discConfig:

2> from the next discovery period, as defined by discPeriod, use the resources indicated by discRxPool for
sidelink discovery monitoring, as specified in 5.10.5;

2> if SystemlnformationBlockTypel9 message includes the discTxPoolCommon; and the UE isin RRC_IDLE:

3> from the next discovery period, as defined by discPeriod, use the resources indicated by
discTxPoolCommon for sidelink discovery announcement, as specified in 5.10.6;

2> if the Systeml nfor mationBlockTypel9 message includes the discTxPower I nfo:
3> use the power information included in discTxPowerInfo for sidelink discovery transmission, as specified
in TS36.213 [23];
5.2.3  Acquisition of an SI message
When acquiring an Sl message, the UE shall:

1> determine the start of the SI-window for the concerned SI message as follows:
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2> for the concerned SI message, determine the number n which corresponds to the order of entry in thelist of
Sl messages configured by schedulinglnfoList in Systeml nformationBlockTypel,;

2> determine the integer value x = (n — 1)*w, where w is the si-WindowLength;

2> the SI-window starts at the subframe #a, where a = x mod 10, in the radio frame for which SFN mod T =
FLOOR(X/10), where T is the si-Periodicity of the concerned Sl message;

NOTE: E-UTRAN should configure an SI-window of 1 msonly if all Sls are scheduled before subframe #5 in
radio frames for which SFN mod 2 = 0.

1> receive DL-SCH using the SI-RNTI from the start of the SI-window and continue until the end of the SI-window
whose absolute length in time is given by si-WindowLength, or until the SI message was received, excluding the
following subframes:

2> subframe #5 in radio frames for which SFN mod 2 = 0;
2> any MBSFN subframes;
2> any uplink subframesin TDD;

1> if the SI message was not received by the end of the Sl-window, repeat reception at the next Sl-window occasion
for the concerned Sl message;

5.3 Connection control

531 Introduction

53.1.1 RRC connection control

RRC connection establishment involves the establishment of SRB1. E-UTRAN completes RRC connection
establishment prior to completing the establishment of the S1 connection, i.e. prior to receiving the UE context
information from the EPC. Consequently, AS security is not activated during the initial phase of the RRC connection.
During thisinitial phase of the RRC connection, the E-UTRAN may configure the UE to perform measurement
reporting, but the UE only sends the corresponding measurement reports after successful security activation. However,
the UE only accepts a handover message when security has been activated.

NOTE: In casethe serving frequency broadcasts multiple overlapping bands, E-UTRAN can only configure
measurements after having obtained the UE capabilities, as the measurement configuration needs to be set
according to the band selected by the UE.

Upon receiving the UE context from the EPC, E-UTRAN activates security (both ciphering and integrity protection)
using the initial security activation procedure. The RRC messages to activate security (command and successful
response) are integrity protected, while ciphering is started only after completion of the procedure. That is, the response
to the message used to activate security is not ciphered, while the subsequent messages (e.g. used to establish SRB2 and
DRBs) are both integrity protected and ciphered.

After having initiated the initial security activation procedure, E-UTRAN initiates the establishment of SRB2 and
DRBs, i.e. EFUTRAN may do this prior to receiving the confirmation of the initial security activation from the UE. In
any case, E-UTRAN will apply both ciphering and integrity protection for the RRC connection reconfiguration
messages used to establish SRB2 and DRBs. E-UTRAN should release the RRC connection if theinitia security
activation and/ or the radio bearer establishment fails (i.e. security activation and DRB establishment are triggered by a
joint S1-procedure, which does not support partial success).

For SRB2 and DRBSs, security is aways activated from the start, i.e. the E-UTRAN does not establish these bearers
prior to activating security.

For some radio configuration fields, a critical extension has been defined. A switch from the original version of the field
to the critically extended version is allowed using any connection reconfiguration. The UE reverts to the original
version of some critically extended fields upon handover and re-establishment as specified elsewhere in this
specification. Otherwise, switching a field from the critically extended version to the original version isonly possible
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using the handover or re-establishment procedure with the full configuration option. This also appliesfor fields that are
critically extended within arelease (i.e. original and extended version defined in same release).

After having initiated the initial security activation procedure, E-UTRAN may configure a UE that supports CA, with
one or more SCellsin addition to the PCell that was initially configured during connection establishment. The PCell is
used to provide the security inputs and upper layer system information (i.e. the NAS mobility information e.g. TAI).
SCells are used to provide additional downlink and optionally uplink radio resources. When not configured with DC all
SCellsthe UE is configured with, if any, are part of the MCG. When configured with DC however, some of the SCells
are part of a SCG. In this case, user data carried by a DRB may either be transferred viaM CG (i.e. MCG-DRB), via
SCG (SCG-DRB) or viaboth MCG and SCG in DL while E-UTRAN configures the CG used in UL (split DRB). An
RRC connection reconfiguration message may be used to change the DRB type from MCG-DRB to SCG-DRB or to
split DRB, aswell as from SCG-DRB or split DRB to MCG-DRB.

SCG change is a synchronous SCG reconfiguration procedure (i.e. involving RA to the PSCell) including reset/ re-
establishment of layer 2 and, if SCG DRBs are configured, refresh of security. The procedure is used in a number of
different scenarios e.g. SCG establishment, PSCell change, Key refresh, change of DRB type. The UE performs the
SCG change related actions upon receiving an RRCConnectionReconfiguration message including
mobilityControlInfoSCG, see 5.3.10.10.

The release of the RRC connection normally isinitiated by E-UTRAN. The procedure may be used to re-direct the UE
to an E-UTRA frequency or an inter-RAT carrier frequency. Only in exceptional cases, as specified within this
specification, TS 36.300 [9], TS 36.304 [4] or TS 24.301 [35], may the UE abort the RRC connection, i.e. move to
RRC_IDLE without notifying E-UTRAN.

5.3.1.2 Security

AS security comprises of the integrity protection of RRC signalling (SRBs) as well as the ciphering of RRC signalling
(SRBs) and user data (DRBS).

RRC handles the configuration of the security parameters which are part of the AS configuration: the integrity
protection algorithm, the ciphering algorithm and two parameters, namely the keyChangel ndicator and the
nextHopChainingCount, which are used by the UE to determine the AS security keys upon handover and/ or connection
re-establishment.

The integrity protection agorithm is common for signalling radio bearers SRB1 and SRB2. The ciphering algorithm is
common for all radio bearers (i.e. SRB1, SRB2 and DRBSs). Neither integrity protection nor ciphering applies for SRBO.

RRC integrity and ciphering are always activated together, i.e. in one message/ procedure. RRC integrity and ciphering
are never de-activated. However, it is possible to switch to a'NULL' ciphering a gorithm (ee20).

The'NULL' integrity protection algorithm (eia0) is used only for the UE in limited service mode [32, TS33.401]. In
case the 'NULL ' integrity protection algorithm is used, 'NULL' ciphering algorithm is also used.

NOTE 1. Lower layers discard RRC messages for which the integrity check has failed and indicate the integrity
verification check failure to RRC.

The AS applies three different security keys: one for the integrity protection of RRC signalling (Krrcint), one for the
ciphering of RRC signalling (Krrcenc) @nd one for the ciphering of user data (Kupenc). All three AS keys are derived
from the Keng key. The Keng is based on the Kasue key, which is handled by upper layers.

Upon connection establishment new AS keys are derived. No AS-parameters are exchanged to serve as inputs for the
derivation of the new AS keys at connection establishment.

The integrity and ciphering of the RRC message used to perform handover is based on the security configuration used
prior to the handover and is performed by the source eNB.

The integrity and ciphering algorithms can only be changed upon handover. The four AS keys (Keng, Krreint, Krrcenc
and Kupenc) Change upon every handover and connection re-establishment. The keyChangel ndicator is used upon
handover and indicates whether the UE should use the keys associated with the K asue key taken into use with the latest
successful NAS SMC procedure. The nextHopChainingCount parameter is used upon handover and connection re-
establishment by the UE when deriving the new Keng that is used to generate Krrcint, Krreenc @nd Kupenc (See TS 33.401
[32]). Anintracell handover procedure may be used to change the keysin RRC_CONNECTED.
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For each radio bearer an independent counter (COUNT, as specified in TS 36.323 [8]) is maintained for each direction.
For each DRB, the COUNT is used asinput for ciphering. For each SRB, the COUNT is used asinput for both
ciphering and integrity protection. It is not allowed to use the same COUNT value more than once for a given security
key. In order to limit the signalling overhead, individual messages/ packets include a short sequence number (PDCP
SN, as specified in TS 36.323 [8]). In addition, an overflow counter mechanism is used: the hyper frame number
(TX_HFN and RX_HFN, as specified in TS 36.323 [8]). The HFN needs to be synchronized between the UE and the
eNB. The eNB is responsible for avoiding reuse of the COUNT with the same RB identity and with the same Keng, €.0.
due to the transfer of large volumes of data, release and establishment of new RBs. In order to avoid such re-use, the
eNB may e.g. use different RB identities for successive RB establishments, trigger an intra cell handover or an
RRC_CONNECTED to RRC_IDLE to RRC_CONNECTED transition.

For each SRB, the value provided by RRC to lower layers to derive the 5-bit BEARER parameter used as input for
ciphering and for integrity protection is the value of the corresponding srb-Identity with the M SBs padded with zeroes.

In case of DC, aseparate Keng is used for SCG-DRBs (S-Keng). Thiskey is derived from the key used for the MCG
(Keng) and an SCG counter that is used to ensure freshness. To refresh the S-Keng €.9. when the COUNT will wrap
around, E-UTRAN employs an SCG change, i.e. an RRCConnectionReconfiguration message including
mobilityControllnfoSCG. When performing handover, while at least one SCG-DRB remains configured, both Keyg and
S-Keng are refreshed. In such case E-UTRAN performs handover with SCG changei.e. an
RRCConnectionReconfiguration message including both mobilityControlInfo and mobilityControl InfoSCG. The
ciphering algorithm is common for all radio bearers within a CG but may be different between MCG and SCG. The
ciphering algorithm for SCG DRBs can only be changed upon SCG change.

5.3.1.2a RN security

For RNs, AS security follows the proceduresin 5.3.1.2. Furthermore, E-UTRAN may configure per DRB whether or
not integrity protection is used. The use of integrity protection may be configured only upon DRB establishment and
reconfigured only upon handover or upon the first reconfiguration following RRC connection re-establishment.

To provide integrity protection on DRBs between the RN and the E-UTRAN, the Kypint key is derived from the Keng
key as described in TS33.401 [32]. The same integrity protection algorithm used for SRBs also appliesto the DRBs.
The Kupint changes at every handover and RRC connection re-establishment and is based on an updated Keng Which is
derived by taking into account the nextHopChainingCount. The COUNT value maintained for DRB ciphering is aso
used for integrity protection, if the integrity protection is configured for the DRB.

5.3.1.3 Connected mode mobility

In RRC_CONNECTED, the network controls UE mobility, i.e. the network decides when the UE shall connect to
which E-UTRA cédll(s), or inter-RAT cell. For network controlled mobility in RRC_CONNECTED, the PCell can be
changed using an RRCConnectionReconfiguration message i ncluding the mobilityControllnfo (handover), whereas the
SCell(s) can be changed using the RRCConnectionReconfiguration message either with or without the
mobilityControllnfo.

An SCG can only be established by using an RRCConnectionReconfiguration message without the mobilityControl I nfo,
while reconfiguration or release of the SCG can be done using an RRCConnectionReconfiguration message with or
without the mobilityControllnfo. In case Random Access to the PSCell is required upon SCG reconfiguration, E-
UTRAN employs the SCG change procedure (i.e. an RRCConnectionReconfiguration message including the
mobilityControllnfoSCG). The PSCell can only be changed using the SCG change procedure and by release and
addition of the PSCell.

The network triggers the handover procedure e.g. based on radio conditions, load. To facilitate this, the network may
configure the UE to perform measurement reporting (possibly including the configuration of measurement gaps). The
network may also initiate handover blindly, i.e. without having received measurement reports from the UE.

Before sending the handover message to the UE, the source eNB prepares one or more target cells. The source eNB
selects the target PCell. The source eNB may also provide the target eNB with alist of best cells on each frequency for
which measurement information is available, in order of decreasing RSRP. The source eNB may also include available
measurement information for the cells provided in thelist. The target eNB decides which SCells are configured for use
after handover, which may include cells other than the ones indicated by the source eNB. Handover involves either
SCG release or SCG change. The latter option is only supported in case of intra-eNB handover. In case the UE was
configured with DC, the target eNB indicates in the handover message that the UE shall release the entire SCG
configuration. Upon connection re-establishment, the UE releases the entire SCG configuration except for the DRB
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configuration, while E-UTRAN in the first reconfiguration message following the re-establishment either releases the
DRB(s) or reconfigures the DRB(s) to MCG DRB(s).

The target eNB generates the message used to perform the handover, i.e. the message including the AS-configuration to
be used in the target cell(s). The source eNB transparently (i.e. does not ater values/ content) forwards the handover
message/ information received from the target to the UE. When appropriate, the source eNB may initiate data
forwarding for (a subset of) the DRBs.

After receiving the handover message, the UE attempts to access the target PCell at the first available RACH occasion
according to Random Access resource selection defined in TS 36.321 [ 6], i.e. the handover is asynchronous.
Consequently, when allocating a dedicated preamble for the random accessin the target PCell, E-UTRA shall ensure it
isavailable from the first RACH occasion the UE may use. Upon successful completion of the handover, the UE sends
amessage used to confirm the handover.

If the target eNB does not support the release of RRC protocol which the source eNB used to configure the UE, the
target eNB may be unable to comprehend the UE configuration provided by the source eNB. In this case, the target eNB
should use the full configuration option to reconfigure the UE for Handover and Re-establishment. Full configuration
option includes an initialization of the radio configuration, which makes the procedure independent of the configuration
used in the source cell(s) with the exception that the security algorithms are continued for the RRC re-establishment.

After the successful completion of handover, PDCP SDUs may be re-transmitted in the target cell(s). This only applies
for DRBs using RLC-AM mode and for handovers not involving full configuration option. The further details are
specified in TS 36.323 [8]. After the successful completion of handover not involving full configuration option, the SN
and the HFN are reset except for the DRBs using RLC-AM mode (for which both SN and HFN continue). For
reconfigurations involving the full configuration option, the PDCP entities are newly established (SN and HFN do not
continue) for all DRBs irrespective of the RLC mode. The further details are specified in TS 36.323 [8].

One UE behaviour to be performed upon handover is specified, i.e. thisis regardless of the handover procedures used
within the network (e.g. whether the handover includes X2 or S1 signalling procedures).

The source eNB should, for some time, maintain a context to enable the UE to return in case of handover failure. After
having detected handover failure, the UE attempts to resume the RRC connection either in the source PCell or in
another cell using the RRC re-establishment procedure. This connection resumption succeeds only if the accessed cell is
prepared, i.e. concerns acell of the source eNB or of another eNB towards which handover preparation has been
performed. The cell in which the re-establishment procedure succeeds becomes the PCell while SCells and STAGS, if
configured, are released.

Normal measurement and mobility procedures are used to support handover to cells broadcasting a CSG identity. In
addition, E-UTRAN may configure the UE to report that it is entering or leaving the proximity of cell(s) included in its
CSG whitelist. Furthermore, E-UTRAN may request the UE to provide additional information broadcast by the
handover candidate cell e.g. global cell identity, CSG identity, CSG membership status.

NOTE: E-UTRAN may usethe ‘proximity report’ to configure measurements as well as to decide whether or not
to request additional information broadcast by the handover candidate cell. The additional information is
used to verify whether or not the UE is authorised to access the target PCell and may also be needed to
identify handover candidate cell (PCI confusion i.e. when the physical layer identity that isincluded in
the measurement report does not uniquely identify the cell).
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5.3.2 Paging

5321 General

UE EUTRAN

Paging

Figure 5.3.2.1-1: Paging

The purpose of this procedureis:
- totransmit paging information to a UE in RRC_IDLE and/ or;
- toinform UEsin RRC_IDLE and UEsin RRC_CONNECTED about a system information change and/ or;
- toinform about an ETWS primary notification and/ or ETWS secondary notification and/ or;
- toinform about a CMAS notification and/ or;
- toinform UEsin RRC_IDLE about an EAB parameters modification.

The paging information is provided to upper layers, which in response may initiate RRC connection establishment, e.g.
to receive an incoming call.

5.3.2.2 Initiation
E-UTRAN initiates the paging procedure by transmitting the Paging message at the UE's paging occasion as specified
in TS 36.304 [4]. E-UTRAN may address multiple UEs within a Paging message by including one PagingRecord for
each UE. E-UTRAN may also indicate a change of system information, and/ or provide an ETWS notification or a
CMAS notification in the Paging message.
5.3.2.3 Reception of the Paging message by the UE
Upon receiving the Paging message, the UE shall:
1> if in RRC_IDLE, for each of the PagingRecord, if any, included in the Paging message:
2> if the ue-Identity included in the PagingRecord matches one of the UE identities allocated by upper layers:
3> forward the ue-Identity and the cn-Domain to the upper layers;

1> if the systeminfoModification is included:

2> re-acquire the required system information using the system information acquisition procedure as specified in
5.2.2.

1> if the etws-Indication isincluded and the UE is ETWS capable:

2> re-acquire SystemlnformationBlockTypel immediately, i.e., without waiting until the next system information
modification period boundary;

2> if the schedulinglnfoList indicates that Systeml nformationBlockTypelO is present:
3> acquire Systemlnfor mationBlockTypel0;

2> if the schedulinglnfoList indicates that Systeml nformationBlockTypell is present:
3> acquire Systeml nformationBlockTypell;
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1> if the cmas-Indication isincluded and the UE is CMAS capable:

2> re-acquire SystemlnformationBlockTypel immediately, i.e., without waiting until the next system information
modification period boundary as specified in 5.2.1.5;

2> if the schedulinglnfoList indicates that Systeml nformationBlockTypel2 is present:
3> acquire SystemlnformationBlockTypel2;
1> if in RRC_IDLE, the eab-ParamMadification isincluded and the UE is EAB capable:
2> consider previously stored SystemlnformationBlockTypel4 asinvalid;

2> re-acquire SystemlnformationBlockTypel immediately, i.e., without waiting until the next system information
modification period boundary as specified in 5.2.1.6;

2> re-acquire SystemlnformationBlockTypel4 using the system information acquisition procedure as specified in
5.2.2.4;

5.3.3 RRC connection establishment

5.3.3.1 General

UE EUTRAN

RRCConnectionRequest

RRCConnectionSetup

RRCConnectionSetupComplete

Figure 5.3.3.1-1: RRC connection establishment, successful

UE EUTRAN

RRCConnectionRequest

RRCConnectionReject

Figure 5.3.3.1-2: RRC connection establishment, network reject

The purpose of this procedure is to establish an RRC connection. RRC connection establishment involves SRB1
establishment. The procedureis also used to transfer the initial NAS dedicated information/ message from the UE to E-
UTRAN.

E-UTRAN applies the procedure as follows:
- to establish SRB1 only.

ETSI



3GPP TS 36.331 version 12.14.0 Release 12 a7 ETSI TS 136 331 V12.14.0 (2017-07)

5.3.3.1a Conditions for establishing RRC Connection for sidelink communication/
discovery

For sidelink communication an RRC connection isinitiated only in the following case:
1> if configured by upper layers to transmit sidelink communication and related data is available for transmission:

2> if SystemlnformationBlockTypel8 is broadcast by the cell on which the UE camps; and if the valid version of
Systeml nformationBlockTypel8 does not include commTxPool Nor mal Common;

For sidelink discovery an RRC connection isinitiated only in the following case:
1> if configured by upper layersto transmit sidelink discovery announcements:

2> if SystemlnformationBlockTypel9 is broadcast by the cell on which the UE camps: and if the valid version of
Systeml nformationBlockTypel9 does not include discTxPool Common;

NOTE: Upper layersinitiate an RRC connection. The interaction with NAS isleft to UE implementation.

5.3.3.2 Initiation

The UE initiates the procedure when upper layers request establishment of an RRC connection whilethe UE isin
RRC_IDLE.

Upon initiation of the procedure, the UE shall:

1> if SystemlnformationBlockType2 includes ac-BarringPer PLMN-List and the ac-BarringPer PLMN-List contains
an AC-BarringPerPLMN entry with the plmn-Identityl ndex corresponding to the PLMN selected by upper layers
(see TS 23.122 [11], TS 24.301 [35)):

2> select the AC-BarringPer PLMN entry with the plmn-Identitylndex corresponding to the PLMN selected by
upper layers,

2> in the remainder of this procedure, use the selected AC-BarringPerPLMN entry (i.e. presence or absence of
access barring parametersin this entry) irrespective of the common access barring parametersincluded in
Systemi nformationBlockType2;

1> else

2> in the remainder of this procedure use the common access barring parameters (i.e. presence or absence of
these parameters) included in Systeml nformationBlockType2;

1> if upper layersindicate that the RRC connection is subject to EAB (see TS 24.301 [35]):
2> if the result of the EAB check, as specified in 5.3.3.12, is that accessto the cell is barred:

3> inform upper layers about the failure to establish the RRC connection and that EAB is applicable, upon
which the procedure ends;

1> if the UE is establishing the RRC connection for mobile terminating calls:
2> if timer T302 is running:

3> inform upper layers about the failure to establish the RRC connection and that access barring for mobile
terminating callsis applicable, upon which the procedure ends;

1> elseif the UE is establishing the RRC connection for emergency calls.
2> if SystemlnformationBlockType2 includes the ac-Barringlnfo:
3> if the ac-BarringForEmergency is set to TRUE:

4> if the UE has one or more Access Classes, as stored on the USIM, with avalue in the range 11..15,
which isvalid for the UE to use according to TS 22.011 [10] and TS 23.122 [11]:
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NOTE 1. ACs12, 13, 14 are only valid for use in the home country and ACs 11, 15 are only valid for usein the
HPLMN/ EHPLMN.

5> if the ac-Barringlnfo includes ac-BarringForMO-Data, and for all of these valid Access Classes
for the UE, the corresponding bit in the ac-BarringFor Special AC contained in ac-BarringForMO-
Data is set to one:

6> consider accessto the cell as barred;
4> else:
5> consider access to the cell as barred;
2> if accessto the cell is barred:
3> inform upper layers about the failure to establish the RRC connection, upon which the procedure ends;
1> elseif the UE is establishing the RRC connection for mobile originating calls:

2> perform access barring check as specified in 5.3.3.11, using T303 as " Tharring" and ac-BarringForMO-Data
as"AC barring parameter”;

2> if accessto the cell is barred:
3> if SystemlnformationBlockType2 includes ac-BarringFor CSFB or the UE does not support CS fallback:

4> inform upper layers about the failure to establish the RRC connection and that access barring for
mobile originating callsis applicable, upon which the procedure ends;

3> else (SysteminformationBlockType2 does not include ac-BarringFor CSFB and the UE supports CS
fallback):

4> if timer T306 is not running, start T306 with the timer value of T303;

4> inform upper layers about the failure to establish the RRC connection and that access barring for
mobile originating calls and mobile originating CS fallback is applicable, upon which the procedure
ends;

1> elseif the UE is establishing the RRC connection for mobile originating signalling:

2> perform access barring check as specified in 5.3.3.11, using T305 as " Tharring" and ac-BarringForMO-
Sgnalling as"AC barring parameter”;

2> if accessto the cell is barred:

3> inform upper layers about the failure to establish the RRC connection and that access barring for mobile
originating signalling is applicable, upon which the procedure ends;

1> elseif the UE is establishing the RRC connection for mobile originating CS fallback:
2> if SystemlnformationBlockType2 includes ac-BarringFor CSFB:

3> perform access barring check as specified in 5.3.3.11, using T306 as"Tharring" and ac-BarringForCSFB
as"AC barring parameter”;

3> if accessto the cell is barred:

4> inform upper layers about the failure to establish the RRC connection and that access barring for
mobile originating CS fallback is applicable, due to ac-BarringFor CS-B, upon which the procedure
ends;

2> else

3> perform access barring check as specified in 5.3.3.11, using T306 as " Tharring" and ac-BarringForMO-
Data as"AC barring parameter";

3> if accessto the cell is barred:
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4> if timer T303 is not running, start T303 with the timer value of T306;

4> inform upper layers about the failure to establish the RRC connection and that access barring for
mobile originating CS fallback and mobile originating calls is applicable, due to ac-BarringForMO-
Data, upon which the procedure ends;

1> elseif the UE is establishing the RRC connection for mobile originating MMTEL voice, mobile originating
MMTEL video, mobile originating SM Sol P or mobile originating SMS:

2> if the UE is establishing the RRC connection for mobile originating MMTEL voice and
Systemlinfor mati onBlockType2 includes ac-BarringSkipForMMTELVoice; or

2> if the UE is establishing the RRC connection for mobile originating MMTEL video and
Systeml nfor mationBlockType2 includes ac-BarringSkipForMMTEL Video; or

2> if the UE is establishing the RRC connection for mobile originating SMSol P or SM S and
Systeml nformationBlockType2 includes ac-BarringSkipFor SMS

3> consider access to the cell as not barred;
2> ese

3> if establishmentCause received from higher layersis set to mo-Sgnalling (including the case that mo-
Sgnalling is replaced by highPriorityAccess according to 3GPP TS 24.301 [35] or by mo-VoiceCall
according to the subclause 5.3.3.3):

4> perform access barring check as specified in 5.3.3.11, using T305 as " Tharring" and ac-
BarringForMO-Sgnalling as"AC barring parameter";

4> if accessto the cell is barred:

5> inform upper layers about the failure to establish the RRC connection and that access barring for
mobile originating signalling is applicable, upon which the procedure ends,

3> if establishmentCause received from higher layersis set to mo-Data (including the case that mo-Data is
replaced by highPriorityAccess according to 3GPP TS 24.301 [35] or by mo-VoiceCall according to the
subclause 5.3.3.3):

4> perform access barring check as specified in 5.3.3.11, using T303 as " Tharring" and ac-
BarringForMO-Data as "AC barring parameter"”;

4> if accessto the cell isbarred:

5> if SystemlnformationBlockType2 includes ac-BarringFor CSFB or the UE does not support CS
fallback:

6> inform upper layers about the failure to establish the RRC connection and that access barring
for mobile originating callsis applicable, upon which the procedure ends;

5> else (Systeml nfor mationBlockType2 does not include ac-BarringFor CSF-B and the UE supports CS
fallback):

6> if timer T306 is not running, start T306 with the timer value of T303;

6> inform upper layers about the failure to establish the RRC connection and that access barring
for mobile originating calls and mobile originating CS fallback is applicable, upon which the
procedure ends;

1> apply the default physical channel configuration as specified in 9.2.4;

1> apply the default semi-persistent scheduling configuration as specified in 9.2.3;
1> apply the default MAC main configuration as specified in 9.2.2;

1> apply the CCCH configuration as specified in 9.1.1.2;

1> apply the timeAlignmentTimer Common included in Systeml nformationBlockType2;
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1> start timer T300;

1> initiate transmission of the RRCConnectionReguest message in accordance with 5.3.3.3;

NOTE 2: Upon initiating the connection establishment procedure, the UE is not required to ensure it maintains up
to date system information applicable only for UEsin RRC_IDLE state. However, the UE needsto
perform system information acquisition upon cell re-selection.

5.3.3.3 Actions related to transmission of RRCConnectionRequest message
The UE shall set the contents of RRCConnectionRequest message as follows:
1> set the ue-Identity as follows:
2> if upper layers providean S TMSI:
3> set the ue-ldentity to the value received from upper layers;
2> else
3> draw arandom valuein the range 0 .. 24°-1 and set the ue-ldentity to this value;
NOTE 1: Upper layers provide the SSTMSI if the UE isregistered in the TA of the current cell.

1> if the UE supports mo-VoiceCall establishment cause and UE is establishing the RRC connection for mobile
originating MMTEL voice and Systemlnfor mationBlockType2 includes voi ceServiceCausel ndication:

2> set the establishmentCause to mo-VoiceCall;
1> else
2> set the establishmentCause in accordance with the information received from upper layers,
The UE shall submit the RRCConnectionRequest message to lower layers for transmission.

The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. If the conditions for
cell re-selection are fulfilled, the UE shall perform cell re-selection as specified in 5.3.3.5.

5.3.34 Reception of the RRCConnectionSetup by the UE
NOTE: Prior to this, lower layer signalling is used to allocate a C-RNTI. For further details see TS 36.321 [6];
The UE shall:

1> perform the radio resource configuration procedure in accordance with the received
radioResourceConfigDedicated and as specified in 5.3.10;

1> if stored, discard the cell reselection priority information provided by the idleModeMobilityControl | nfo or
inherited from another RAT,;

1> stop timer T300;

1> stop timer T302, if running;

1> stop timer T303, if running;

1> stop timer T305, if running;

1> stop timer T306, if running;

1> perform the actions as specified in 5.3.3.7;
1> stop timer T320, if running;

1> stop timer T350, if running;

1> perform the actions as specified in 5.6.12.4;
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1> enter RRC_CONNECTED;

1> stop the cell re-selection procedure;

1> consider the current cell to be the PCell;

1> set the content of RRCConnectionSetupComplete message as follows:

2> set the selectedPLMN-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35])
from the PLMN(s) included in the plmn-ldentityList in Systeml nformationBlockTypel;

2> if upper layers provide the 'Registered MME', include and set the registeredMME as follows:
3> if the PLMN identity of the 'Registered MME' is different from the PLMN selected by the upper layers:

4> include the plmnidentity in the registeredMME and set it to the value of the PLMN identity in the
'Registered MME' received from upper layers;

3> set the mmegi and the mmec to the val ue received from upper layers,
2> if upper layers provided the 'Registered MME":

3> include and set the gummei-Type to the value provided by the upper layers;
2> if connecting as an RN:

3> include the rn-SubframeConfigReq;
2> set the dedicatedInfoNASto include the information received from upper layers;

2> if the UE hasradio link failure or handover failure information available in VarRLF-Report and if the
RPLMN isincluded in plmn-ldentityList stored in VarRLF-Report:

3> include rlf-InfoAvailable;

2> if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN isincluded in plmn-
IdentityList stored in VarLogMeasReport:

3> include logMeasAvailableMBSFN,;

2> elseif the UE haslogged measurements available for E-UTRA and if the RPLMN isincluded in plmn-
I dentityList stored in VarLogMeasReport:

3> include logMeasAvailable;

2> if the UE has connection establishment failure information available in Var ConnEstFailReport and if the
RPLMN isequal to plmn-ldentity stored in Var ConnEstFail Report:

3> include connEstFaillnfoAvailable;

2> include the mobilityState and set it to the mobility state (as specified in TS 36.304 [4]) of the UE just prior to
entering RRC_CONNECTED state;

2> if the UE supports storage of mobility history information and the UE has mobility history information
available in VarMobilityHistoryReport:

3> include the mobilityHistoryAvail;

2> submit the RRCConnectionSetupComplete message to lower layers for transmission, upon which the
procedure ends;

5.3.3.5 Cell re-selection while T300, T302, T303, T305 or T306 is running
The UE shall:
1> if cell reselection occurs while T300, T302, T303, T305 or T306 is running:
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2> if timer T302, T303, T305 and/ or T306 is running:
3> stop timer T302, T303, T305 and T306, whichever ones were running;
3> perform the actions as specified in 5.3.3.7;
2> if timer T300 is running:
3> stop timer T300;
3> reset MAC, release the MAC configuration and re-establish RLC for all RBsthat are established;

3> inform upper layers about the failure to establish the RRC connection;

5.3.3.6 T300 expiry
The UE shall:
1> if timer T300 expires:
2> reset MAC, release the MAC configuration and re-establish RLC for all RBsthat are established;

2> if the UE supports RRC Connection Establishment failure temporary Qoffset and T300 has expired a
consecutive connEstFail Count times on the same cell for which txFailParamsisincluded in
SystemlInfor mati onBlockType2:

3> for aperiod asindicated by connEstFail OffsetValidity:

4> use connEstFail Offset for the parameter Qoffsetem, for the concerned cell when performing cell
selection and reselection according to TS 36.304 [4] and TS 25.304 [40];

NOTE 1: When performing cell selection, if no suitable or acceptable cell can be found, it isup to UE
implementation whether to stop using connEstFail Offset for the parameter Qoffsetiemp during
connEstFail OffsetValidity for the concerned cell.

2> store the following connection establishment failure information in the Var ConnEstFail Report by setting its
fields asfollows:

3> clear the information included in VarConnEstFailReport, if any;

3> set the plmn-ldentity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]) from the
PLMN(s) included in the plmn-IdentityList in Systeml nformationBlockTypel;

3> set the failedCellld to the global cell identity of the cell where connection establishment failure is
detected;

3> set the measResultFailedCell to include the RSRP and RSRQ, if available, of the cell where connection
establishment failure is detected and based on measurements collected up to the moment the UE detected
the failure;

3> if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-
selection, to include neighbouring cell measurements for at most the following number of neighbouring
cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency as well as 3 inter-RAT
neighbours, per frequency/ set of frequencies (GERAN) per RAT and according to the following:

4> for each neighbour cell included, include the optional fields that are available;

NOTE 2: The UE includes the latest results of the available measurements as used for cell reselection evaluation,
which are performed in accordance with the performance requirements as specified in TS 36.133 [16].

3> if detailed location information is available, set the content of the locationlnfo as follows:
4> include the locationCoordinates;

4> include the horizontal Vel ocity, if available;
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3> set the number OfPreamblesSent to indicate the number of preambles sent by MAC for the failed random
access procedure;

3> set contentionDetected to indicate whether contention resolution was not successful as specifiedin TS
36.321 [6] for at least one of the transmitted preambles for the failed random access procedure;

3> set maxTxPower Reached to indicate whether or not the maximum power level was used for the last
transmitted preamble, see TS 36.321 [6];

2> inform upper layers about the failure to establish the RRC connection, upon which the procedure ends;

The UE may discard the connection establishment failure information, i.e. release the UE variable
VarConnEstFail Report, 48 hours after the failure is detected, upon power off or upon detach.

5.3.3.7 T302, T303, T305 or T306 expiry or stop
The UE shall:
1> if timer T302 expires or is stopped:
2> inform upper layers about barring alleviation for mobile terminating access,
2> if timer T303 is not running:
3> inform upper layers about barring alleviation for mobile originating calls;
2> if timer T305 is not running:
3> inform upper layers about barring alleviation for mobile originating signalling;
2> if timer T306 is not running:
3> inform upper layers about barring alleviation for mobile originating CS fallback;
1> if timer T303 expires or is stopped:
2> if timer T302 is not running:
3> inform upper layers about barring alleviation for mobile originating calls;
1> if timer T305 expiresor is stopped:
2> if timer T302 is not running:
3> inform upper layers about barring alleviation for mobile originating signalling;
1> if timer T306 expiresor is stopped:
2> if timer T302 is not running:

3> inform upper layers about barring alleviation for mobile originating CS fallback;

5.3.3.8 Reception of the RRCConnectionReject by the UE
The UE shall:
1> stop timer T300;
1> reset MAC and release the MAC configuration;
1> start timer T302, with the timer value set to the waitTime;
1> if the extendedWaitTime is present and the UE supports delay tolerant access:
2> forward the extendedWaitTime to upper layers,

1> if deprioritisationReq is included and the UE supports RRC Connection Reject with deprioritisation:
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2> start or restart timer T325 with the timer value set to the deprioritisationTimer signalled;
2> gtore the deprioritisationReq until T325 expiry;

NOTE: The UE stores the deprioritisation request irrespective of any cell reselection absolute priority
assignments (by dedicated or common signalling) and regardless of RRC connectionsin E-UTRAN or
other RATs unless specified otherwise.

1> inform upper layers about the failure to establish the RRC connection and that access barring for mobile
originating calls, mobile originating signalling, mobile terminating access and maobile originating CS fallback is
applicable, upon which the procedure ends;
5.3.3.9 Abortion of RRC connection establishment

If upper layers abort the RRC connection establishment procedure while the UE has not yet entered
RRC_CONNECTED, the UE shall:

1> stop timer T300, if running;
1> reset MAC, release the MAC configuration and re-establish RLC for all RBsthat are established;

5.3.3.10 Handling of SSAC related parameters
Upon request from the upper layers, the UE shall:

1> if SystemlnformationBlockType2 includes ac-BarringPer PLMN-List and the ac-BarringPer PLMN-List contains
an AC-BarringPerPLMN entry with the plmn-Identitylndex corresponding to the PLMN selected by upper layers
(see TS 23.122 [11], TS 24.301 [35)):

2> select the AC-BarringPer PLMN entry with the plmn-Identitylndex corresponding to the PLMN selected by
upper layers;

2> in the remainder of this procedure, use the selected AC-BarringPerPLMN entry (i.e. presence or absence of
access barring parametersin this entry) irrespective of the common access barring parametersincluded in
Systeml nformationBlockType2;

1> ese

2> in the remainder of this procedure use the common access barring parameters (i.e. presence or absence of
these parameters) included in Systeml nformationBlockType2;

1> set the local variables BarringFactor ForMMTEL-Voice and BarringTimeForMMTEL-Voice as follows:
2> if ssac-BarringForMMTEL-Voice is present:

3> if the UE has one or more Access Classes, as stored on the USIM, with avalue in the range 11..15, which
isvalid for the UE to use according to TS 22.011 [10] and TS 23.122 [11], and

NOTE: ACs12, 13, 14 areonly valid for use in the home country and ACs 11, 15 are only valid for usein the
HPLMN/ EHPLMN.

3> if, for at least one of these Access Classes, the corresponding bit in the ac-BarringFor Special AC
contained in ssac-BarringForMMTEL-Voice is set to zero:

4> st BarringFactor ForMMTEL-Voice to one and BarringTimeFor MMTEL-Voice to zero;
3> else

4> set BarringFactorForMMTEL-Voice and BarringTimeForMMTEL-Voice to the value of ac-
BarringFactor and ac-BarringTime included in ssac-BarringForMMTEL-Voice, respectively;

2> else set BarringFactor ForMMTEL-Voice to one and BarringTimeForMMTEL-Voice to zero;
1> set thelocal variables BarringFactorForMMTEL-Video and BarringTimeForMMTEL-Video as follows:

2> if ssac-BarringForMMTEL-Video is present:
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3> if the UE has one or more Access Classes, as stored on the USIM, with avalue in the range 11..15, which
isvalid for the UE to use according to TS 22.011 [10] and TS 23.122 [11], and

3> if, for at least one of these Access Classes, the corresponding bit in the ac-BarringFor Special AC
contained in ssac-BarringForMMTEL-Video is set to zero:

4> set BarringFactorForMMTEL-Video to one and BarringTimeForMMTEL-Video to zero;
3> ese

4> set BarringFactor ForMMTEL-Video and BarringTimeForMMTEL-Video to the value of ac-
BarringFactor and ac-BarringTime included in ssac-BarringForMMTEL-Video, respectively;

2> else set BarringFactorForMMTEL-Video to one and BarringTimeForMMTEL-Video to zero;
1> forward the variables BarringFactor ForMMTEL-Voice, BarringTimeForMMTEL-Voice,
BarringFactor ForMMTEL-Video and BarringTimeForMMTEL-Video to the upper layers;
5.3.3.11 Access barring check
1> if timer T302 or "Tharring" is running:
2> consider accessto the cell as barred;
1> elseif SysteminformationBlockType2 includes " AC barring parameter":

2> if the UE has one or more Access Classes, as stored on the USIM, with avalue in the range 11..15, whichis
valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11], and

NOTE: ACs12, 13, 14 areonly valid for use in the home country and ACs 11, 15 are only valid for use in the
HPLMN/ EHPLMN.

2> for at |least one of these valid Access Classes the corresponding bit in the ac-BarringFor Special AC contained
in"AC barring parameter” is set to zero:

3> consider accessto the cell as not barred;
2> ese
3> draw arandom number ‘rand’ uniformly distributed in the range: 0 <rand < 1;
3> if 'rand' islower than the value indicated by ac-BarringFactor included in "AC barring parameter":
4> consider access to the cell as not barred;
3> else
4> consider access to the cell as barred;
1> dse
2> consider accessto the cell as not barred;
1> if accessto the cell is barred and both timers T302 and "Thbarring" are not running:
2> draw arandom number 'rand’ that is uniformly distributed in therange 0 <rand < 1;

2> start timer "Tharring" with the timer value calculated as follows, using the ac-BarringTime included in "AC
barring parameter":

"Tharring” = (0.7+ 0.6 - rand) » ac-BarringTime.

5.3.3.12 EAB check
The UE shall:
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1> if SysteminformationBlockTypel4 is present and includes the eab-Param:
2> if the eab-Common is included in the eab-Param:
3> if the UE belongs to the category of UEs as indicated in the eab-Category contained in eab-Common; and

3> if for the Access Class of the UE, as stored on the USIM and with avalue in the range 0..9, the
corresponding bit in the eab-BarringBitmap contained in eab-Common is set to one:

4> consider access to the cell as barred;
3> ese
4> consider access to the cell as not barred due to EAB;
2> else (the eab-PerPLMN-List isincluded in the eab-Param):

3> select the entry in the eab-Per PLMN-List corresponding to the PLMN selected by upper layers (see TS
23.122[11], TS 24.301 [35]);

3> if the eab-Config for that PLMN isincluded:

4> if the UE belongsto the category of UEs asindicated in the eab-Category contained in eab-Config;
and

4> if for the Access Class of the UE, as stored on the USIM and with avalue in the range 0..9, the
corresponding bit in the eab-BarringBitmap contained in eab-Config is set to one:

5> consider access to the cell as barred;
4> else
5> consider accessto the cell as not barred due to EAB;
3> ese
4> consider access to the cell as not barred due to EAB;
1> dse

2> consider access to the cell as not barred due to EAB;

5.34 Initial security activation

5.34.1 General

UE EUTRAN

SecurityModeCommand

SecurityM odeCorrpIete=

Figure 5.3.4.1-1: Security mode command, successful
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UE EUTRAN

SecurityModeCommand

SecurityModeFail ure,

Figure 5.3.4.1-2: Security mode command, failure

The purpose of this procedure is to activate AS security upon RRC connection establishment.

5.34.2 Initiation

E-UTRAN initiates the security mode command procedure to a UE in RRC_CONNECTED. Moreover, E-UTRAN
applies the procedure as follows:

- whenonly SRB1 isestablished, i.e. prior to establishment of SRB2 and/ or DRBs.

5.34.3 Reception of the SecurityModeCommand by the UE
The UE shall:
1> derive the Keng key, as specified in TS 33.401 [32];

1> derive the Krreint key associated with the integrityProtAlgorithm indicated in the SecurityModeCommand
message, as specified in TS 33.401 [32];

1> request lower layersto verify the integrity protection of the SecurityModeCommand message, using the
agorithm indicated by the integrityProtAlgorithm as included in the SecurityModeCommand message and the
Krreint key;

1> if the SecurityModeCommand message passes the integrity protection check:

2> derive the Krreenc key and the Kypenc key associated with the cipheringAlgorithm indicated in the
SecurityModeCommand message, as specified in TS 33.401 [32];

2> if connected as an RN:

3> derive the Kypint key associated with the integrityProtAlgorithm indicated in the SecurityModeCommand
message, as specified in TS 33.401 [32];

2> configure lower layers to apply integrity protection using the indicated algorithm and the Krgrcine key
immediately, i.e. integrity protection shall be applied to all subsequent messages received and sent by the UE,
including the SecurityModeComplete message;

2> configure lower layersto apply ciphering using the indicated algorithm, the Krrcenec key and the Kypenc key
after completing the procedure, i.e. ciphering shall be applied to all subsequent messages received and sent
by the UE, except for the SecurityModeComplete message which is sent unciphered;

2> if connected as an RN:

3> configure lower layersto apply integrity protection using the indicated algorithm and the Kuygin: key, for
DRBs that are subsequently configured to apply integrity protection, if any;

2> consider AS security to be activated;
2> submit the SecurityModeCompl ete message to lower layers for transmission, upon which the procedure ends,

1> else
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2> continue using the configuration used prior to the reception of the SecurityModeCommand message, i.e.
neither apply integrity protection nor ciphering.

2> submit the SecurityModeFailure message to lower layers for transmission, upon which the procedure ends;
5.35 RRC connection reconfiguration

5.35.1 General

UE EUTRAN

RRCConnectionReconfiguration

RRCConnecti onReconfigur ationCompl ete,

Figure 5.3.5.1-1: RRC connection reconfiguration, successful

UE EUTRAN

RRCConnectionReconfiguration

¢ RRC connection re-establishment )

Figure 5.3.5.1-2: RRC connection reconfiguration, failure

The purpose of this procedure is to modify an RRC connection, e.g. to establish/ modify/ release RBs, to perform
handover, to setup/ modify/ release measurements, to add/ modify/ release SCells. As part of the procedure, NAS
dedicated information may be transferred from E-UTRAN to the UE.

5.35.2 Initiation

E-UTRAN may initiate the RRC connection reconfiguration procedure to a UE in RRC_CONNECTED. E-UTRAN
applies the procedure as follows:

- the mobilityControlInfo isincluded only when AS-security has been activated, and SRB2 with at least one DRB
are setup and not suspended;

- the establishment of RBs (other than SRB1, that is established during RRC connection establishment) isincluded
only when AS security has been activated,

- theaddition of SCellsis performed only when AS security has been activated;

5.3.5.3 Reception of an RRCConnectionReconfiguration not including the
mobilityControlinfo by the UE

If the RRCConnectionReconfiguration message does not include the mobilityControllnfo and the UE is able to comply
with the configuration included in this message, the UE shall:
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1> if thisis the first RRCConnectionReconfiguration message after successful completion of the RRC Connection
Re-establishment procedure:
2> re-establish PDCP for SRB2 and for all DRBs that are established, if any;
2> re-establish RLC for SRB2 and for all DRBs that are established, if any;
2> if the RRCConnectionReconfiguration message includes the full Config:
3> perform the radio configuration procedure as specified in section 5.3.5.8;
2> if the RRCConnectionReconfiguration message includes the radioResour ceConfigDedicated:
3> perform the radio resource configuration procedure as specified in 5.3.10;
2> resume SRB2 and all DRBsthat are suspended, if any;

NOTE 1: The handling of the radio bearers after the successful completion of the PDCP re-establishment, e.g. the
re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling
of the SN and the HFN, is specified in TS 36.323 [8].

NOTE 2: The UE may discard SRB2 messages and data that it receives prior to completing the reconfiguration
used to resume these bearers.

1> dse
2> if the RRCConnectionReconfiguration message includes the radioResour ceConfigDedicated:
3> perform the radio resource configuration procedure as specified in 5.3.10;

NOTE 3: If the RRCConnectionReconfiguration message includes the establishment of radio bearers other than
SRB1, the UE may start using these radio bearersimmediately, i.e. there is no need to wait for an
outstanding acknowledgment of the SecurityModeCompl ete message.

1> if the received RRCConnectionReconfiguration includes the sCell ToRel easel.ist:
2> perform SCell release as specified in 5.3.10.33;

1> if the received RRCConnectionReconfiguration includes the sCell ToAddModList:
2> perform SCell addition or modification as specified in 5.3.10.3b;

1> if the received RRCConnectionReconfiguration includes the scg-Configuration; or

1> if the current UE configuration includes one or more split DRBs and the received
RRCConnectionReconfiguration includes radioResourceConfigDedicated including drb-ToAddModList:

2> perform SCG reconfiguration as specified in 5.3.10.10;
1> if the received RRCConnectionReconfiguration includes the systeml nfor mationBlockTypelDedicated:
2> perfom the actions upon reception of the Systeml nfor mationBlockTypel message as specified in 5.2.2.7;
1> if the RRCConnectionReconfiguration message includes the dedicatedInfoNASList:
2> forward each element of the dedicatedInfoNASList to upper layers in the same order as listed;
1> if the RRCConnectionReconfiguration message includes the measConfig:
2> perform the measurement configuration procedure as specified in 5.5.2;
1> perform the measurement identity autonomous removal as specified in 5.5.2.2a;
1> if the RRCConnectionReconfiguration message includes the other Config:
2> perform the other configuration procedure as specified in 5.3.10.9;

1> if the RRCConnectionReconfiguration message includes the sl-DiscConfig or sl-CommConfig:
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2> perform the sidelink dedicated configuration procedure as specified in 5.3.10.15;
1> if the RRCConnectionReconfiguration message includes wian-Offloadlnfo:
2> perform the dedicated WLAN offload configuration procedure as specified in 5.6.12.2;
1> submit the RRCConnectionReconfigurationComplete message to lower layers for transmission using the new
configuration, upon which the procedure ends;
5.35.4 Reception of an RRCConnectionReconfiguration including the
mobilityControlinfo by the UE (handover)

If the RRCConnectionReconfiguration message includes the mobilityControllnfo and the UE is able to comply with the
configuration included in this message, the UE shall:

1> stop timer T310, if running;

1> stop timer T312, if running;

1> start timer T304 with the timer value set to t304, asincluded in the mobilityControlInfo;
1> if the carrierFreq isincluded:

2> consider the target PCell to be one on the frequency indicated by the carrierFreq with aphysical cell identity
indicated by the targetPhysCellld;

1> else

2> consider the target PCell to be one on the frequency of the source PCell with a physical cell identity indicated
by the targetPhysCellld,;

1> start synchronising to the DL of the target PCell;

NOTE 1: The UE should perform the handover as soon as possible following the reception of the RRC message
triggering the handover, which could be before confirming successful reception (HARQ and ARQ) of this

message.
1> reset MCG MAC and SCG MAC, if configured;
1> re-establish PDCP for all RBs that are established,;

NOTE 2: The handling of the radio bearers after the successful completion of the PDCP re-establishment, e.g. the
re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling
of the SN and the HFN, is specified in TS 36.323 [8].

1> re-establish MCG RLC and SCG RLC, if configured, for all RBsthat are established,;
1> configure lower layers to consider the SCell(s) other than the PSCell, if configured, to be in deactivated state;
1> apply the value of the newUE-Identity asthe C-RNTI;
1> if the RRCConnectionReconfiguration message includes the full Config:
2> perform the radio configuration procedure as specified in section 5.3.5.8;
1> configure lower layers in accordance with the received radioResourceConfigCommon;

1> configure lower layersin accordance with any additional fields, not covered in the previous, if included in the
received mobilityControl I nfo;

1> if the RRCConnectionReconfiguration message includes the radioResour ceConfigDedi cated:
2> perform the radio resource configuration procedure as specified in 5.3.10;

1> if the keyChangel ndicator received in the securityConfigHO is set to TRUE:
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1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>
1>

2> update the Keng key based on the Kasve key taken into use with the latest successful NAS SMC procedure, as
specified in TS 33.401 [32];

else:

2> update the Keng key based on the current Kens or the NH, using the nextHopChainingCount value indicated
in the securityConfigHO, as specified in TS 33.401 [32];

store the nextHopChainingCount value;
if the securityAlgorithmConfig isincluded in the securityConfigHO:
2> derive the Krreint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];
2> if connected asan RN:
3> derive the Kupint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];

2> derive the Krreenc key and the Kypenc key associated with the cipheringAlgorithm, as specified in TS 33.401
[32];

else:
2> derive the Krreint key associated with the current integrity algorithm, as specified in TS 33.401 [32];
2> if connected asan RN:

3> derive the Kupint key associated with the current integrity algorithm, as specified in TS 33.401 [32];

2> derive the Krreenc key and the Kypenc key associated with the current ciphering algorithm, as specified in TS
33.401 [32];

configure lower layers to apply the integrity protection algorithm and the Krrcint key, i.€. the integrity protection
configuration shall be applied to all subsequent messages received and sent by the UE, including the message
used to indicate the successful completion of the procedure;

configure lower layers to apply the ciphering algorithm, the Krrcenc key and the Kupenc key, i.€. the ciphering
configuration shall be applied to al subsequent messages received and sent by the UE, including the message
used to indicate the successful completion of the procedure;

if connected as an RN:

2> configure lower layers to apply the integrity protection algorithm and the Kypinc key, for current or
subsequently established DRBs that are configured to apply integrity protection, if any;

if the received RRCConnectionReconfiguration includes the sCell ToRel easelList:
2> perform SCell release as specified in 5.3.10.3a;

if the received RRCConnectionReconfiguration includes the sCell ToAddModList:
2> perform SCell addition or modification as specified in 5.3.10.3b;

if the received RRCConnectionReconfiguration includes the scg-Configuration; or

if the current UE configuration includes one or more split DRBs and the received
RRCConnectionReconfiguration includes radioResourceConfigDedi cated including drb-ToAddModList:

2> perform SCG reconfiguration as specified in 5.3.10.10;

if the received RRCConnectionReconfiguration includes the systeml nformationBlockTypelDedicated:

2> perfom the actions upon reception of the Systemlnfor mationBlockTypel message as specified in 5.2.2.7;
perform the measurement related actions as specified in 5.5.6.1;

if the RRCConnectionReconfiguration message includes the measConfig:
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2> perform the measurement configuration procedure as specified in 5.5.2;
1> perform the measurement identity autonomous removal as specified in 5.5.2.2a;
1> release reportProximityConfig and clear any associated proximity status reporting timer;
1> if the RRCConnectionReconfiguration message includes the other Config:
2> perform the other configuration procedure as specified in 5.3.10.9;
1> if the RRCConnectionReconfiguration message includes the sl-DiscConfig or sl-CommConfig:
2> perform the sidelink dedicated configuration procedure as specified in 5.3.10.15;
1> if the RRCConnectionReconfiguration message i ncludes wian-Offl oadlnfo:
2> perform the dedicated WLAN offload configuration procedure as specified in 5.6.12.2;
1> set the content of RRCConnectionReconfigurationCompl ete message as follows:

2> if the UE hasradio link failure or handover failure information available in VarRLF-Report and if the
RPLMN isincluded in plmn-IdentityList stored in VarRLF-Report:

3> include rlf-InfoAvailable;

2> if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN isincluded in plmn-
IdentityList stored in VarLogMeasReport and if T330 is not running:

3> include logMeasAvailableMBSFN,;

2> dseif the UE haslogged measurements available for E-UTRA and if the RPLMN isincluded in plmn-
IdentityList stored in VarLogMeasReport:

3> include the logMeasAvailable;

2> if the UE has connection establishment failure information available in Var ConnEstFailReport and if the
RPLMN isegual to plmn-ldentity stored in VarConnEstFail Report:

3> include connEstFaillnfoAvailable;
1> submit the RRCConnectionReconfigurationCompl ete message to lower layers for transmission;
1> if MAC successfully completes the random access procedure:
2> stop timer T304,

2> apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS
configuration that do not require the UE to know the SFN of the target PCell, if any;

2> apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN
of the target PCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration,
sounding RS configuration), if any, upon acquiring the SFN of the target PCell;

NOTE 3: Whenever the UE shall setup or reconfigure a configuration in accordance with afield that isreceived it
applies the new configuration, except for the cases addressed by the above statements.

2> if the UE is configured to provide IDC indications:

3> if the UE has transmitted an InDeviceCoexl ndication message during the last 1 second preceding
reception of the RRCConnectionReconfiguration message including mobilityControl | nfo:

4> initiate transmission of the InDeviceCoexI ndication message in accordance with 5.6.9.3;
2> if the UE is configured to provide power preference indications:

3> if the UE has transmitted a UEAssi stancel nfor mation message during the last 1 second preceding
reception of the RRCConnectionReconfiguration message including mobilityControllnfo:
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4> nitiate transmission of the UEAssi stancel nformation message in accordance with 5.6.10.3;
2> if SysteminformationBlockTypel5 is broadcast by the PCell:

3> if the UE has transmitted a MBM S nterestl ndi cation message during the last 1 second preceding reception
of the RRCConnectionReconfiguration message i ncluding mobilityControllnfo:

4> ensure having avalid version of SystemlnformationBlockTypel5 for the PCell;
4> determine the set of MBM S frequencies of interest in accordance with 5.8.5.3;
4> initiate transmission of the MBMS nter estIndication message in accordance with 5.8.5.4;

2> if SystemlnformationBlockTypel8 is broadcast by the target PCell; and the UE transmitted a
SdelinkUEInformation message including commRxI nterestedFreq or commTxResour ceReq during the last 1
second preceding reception of the RRCConnectionReconfiguration message including mobilityControlInfo;
or

2> if SysteminformationBlockTypel9 is broadcast by the target PCell; and the UE transmitted a
SdelinkUEInformation message including discRxInterest or discTxResourceReq during the last 1 second
preceding reception of the RRCConnectionReconfiguration message including mobilityControllnfo:

3> initiate transmission of the SdelinkUEInformation message in accordance with 5.10.2.3;
2> the procedure ends;
NOTE 4: The UE isnot required to determine the SFN of the target PCell by acquiring system information from
that cell before performing RACH access in the target PCell.
5.3.5.5 Reconfiguration failure
The UE shall:

1> if the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration
message:

2> continue using the configuration used prior to the reception of RRCConnectionReconfiguration message;
2> if security has not been activated:

3> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause other;
2> else

3> initiate the connection re-establishment procedure as specified in 5.3.7, upon which the connection
reconfiguration procedure ends,

NOTE 1: The UE may apply above failure handling also in case the RRCConnectionReconfiguration message
causes a protocol error for which the generic error handling as defined in 5.7 specifies that the UE shall
ignore the message.

NOTE 2: If the UE is unable to comply with part of the configuration, it does not apply any part of the
configuration, i.e. thereis no partial success failure.
5.3.5.6 T304 expiry (handover failure)
The UE shall:
1> if T304 expires (handover failure):

NOTE 1. Following T304 expiry any dedicated preamble, if provided within the rach-ConfigDedicated, is not
available for use by the UE anymore.

2> revert back to the configuration used in the source PCell, excluding the configuration configured by the
physi cal ConfigDedicated, the mac-MainConfig and the sps-Config;
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2> store the following handover failure information in VarRLF-Report by setting its fields as follows:

3>
3>
3>

3>

NOTE 2:

3>

3>

3>

3>

3>
3>

clear the information included in VarRLF-Report, if any;
set the plmn-ldentityList to include the list of EPLMNSs stored by the UE (i.e. includes the RPLMN);

set the measResultLastServCell to include the RSRP and RSRQ, if available, of the source PCell based on
measurements collected up to the moment the UE detected handover failure and in accordance with the
following;

4> if the UE includes rsrqResult, include the lastServCel IRSRQ-Type;

set the measResultNeighCells to include the best measured cells, other than the source PCell, ordered such
that the best cell islisted first, and based on measurements collected up to the moment the UE detected
handover failure, and set its fields as follows;

4> if the UE was configured to perform measurements for one or more EUTRA frequencies, include the
measResultLiStEUTRA,;

4> if the UE includes rsrqResult, include the rsrg-Type;

4> if the UE was configured to perform measurement reporting for one or more neighbouring UTRA
frequencies, include the measResultLiIStUTRA,

4> if the UE was configured to perform measurement reporting for one or more neighbouring GERAN
frequencies, include the measResultListGERAN,;

4> if the UE was configured to perform measurement reporting for one or more neighbouring
CDMA2000 frequencies, include the measResultsCDMAZ2000;

4> for each neighbour cell included, include the optional fields that are available;

The measured quantities are filtered by the L3 filter as configured in the mobility measurement
configuration. The measurements are based on the time domain measurement resource restriction, if
configured. Blacklisted cells are not required to be reported.

if detailed location information is available, set the content of the locationlnfo as follows:
4> include the locationCoordinates;
4> include the horizontal Vel ocity, if available;

set the failedPCellld to the global cell identity, if available, and otherwise to the physical cell identity and
carrier frequency of the target PCell of the failed handover;

include previousPCellld and set it to the global cell identity of the PCell where the last
RRCConnectionReconfiguration message including mobilityControl Info was received;

set the timeConnFailure to the elapsed time since reception of the last RRCConnectionReconfiguration
message including the mobilityControllnfo;

set the connectionFailureType to 'hof’;

set the c-RNTI to the C-RNTI used in the source PCell;

2> initiate the connection re-establishment procedure as specified in 5.3.7, upon which the RRC connection
reconfiguration procedure ends;

The UE may discard the handover failure information, i.e. release the UE variable VarRLF-Report, 48 hours after the
failure is detected, upon power off or upon detach.

NOTE 3:

E-UTRAN may retrieve the handover failure information using the UE information procedure with rlf-
ReportReq set to true, as specified in 5.6.5.3.
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5.3.5.7 Void

5.3.5.7a T307 expiry (SCG change failure)
The UE shall:
1> if T307 expires:

NOTE 1. Following T307 expiry any dedicated preamble, if provided within the rach-ConfigDedicatedSCG, is not
available for use by the UE anymore.

2> initiate the SCG failure information procedure as specified in 5.6.13 to report SCG change failure;

5.3.5.8 Radio Configuration involving full configuration option
The UE shall:

1> release/ clear al current dedicated radio configurations except the MCG C-RNTI, the MCG security
configuration and the PDCP, RLC, logical channel configurations for the RBs and the logged measurement
configuration;

NOTE 1: Radio configuration is not just the resource configuration but includes other configurations like
MeasConfig and Other Config.

1> if the RRCConnectionReconfiguration message includes the mobilityControlnfo:

2> release/ clear al current common radio configurations;

2> use the default values specified in 9.2.5 for timer T310, T311 and constant N310, N311;
1> else:

2> use values for timers T301, T310, T311 and constants N310, N311, asincluded in ue-Timer sAndConstants
received in Systeml nformationBlockType2;

1> apply the default physical channel configuration as specified in 9.2.4;

1> apply the default semi-persistent scheduling configuration as specified in 9.2.3;

1> apply the default MAC main configuration as specified in 9.2.2;

1> for each srb-ldentity value included in the srb-ToAddModList (SRB reconfiguration):
2> apply the specified configuration defined in 9.1.2 for the corresponding SRB;

2> apply the corresponding default RLC configuration for the SRB specified in 9.2.1.1 for SRB1 orin 9.2.1.2
for SRB2;

2> apply the corresponding default logical channel configuration for the SRB as specified in 9.2.1.1 for SRB1 or
in9.2.1.2 for SRB2;

NOTE 2: Thisisto get the SRBs (SRB1 and SRB2 for handover and SRB2 for reconfiguration after
reestablishment) to a known state from which the reconfiguration message can do further configuration.

1> for each eps-Bearer|dentity value included in the drb-ToAddModList that is part of the current UE configuration:
2> release the PDCP entity;
2> release the RLC entity or entities;
2> release the DTCH logical channel;

2> release the drb-identity;
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NOTE 3: Thiswill retain the eps-beareridentity but remove the DRBs including drb-identity of these bearers from
the current UE configuration and trigger the setup of the DRBs within the ASin Section 5.3.10.3 using
the new configuration. The eps-bearer|dentity acts as the anchor for associating the released and re-setup

DRB.

1> for each eps-Bearer|dentity value that is part of the current UE configuration but not part of the drb-
ToAddModList:

2> perform DRB release as specified in 5.3.10.2;

5.3.6 Counter check

5.36.1 General

UE EUTRAN

CounterChedk

Counter CheckResponse

Figure 5.3.6.1-1: Counter check procedure

The counter check procedureis used by E-UTRAN to request the UE to verify the amount of data sent/ received on
each DRB. More specificaly, the UE is requested to check if, for each DRB, the most significant bits of the COUNT
match with the valuesindicated by E-UTRAN.

NOTE: The procedure enables E-UTRAN to detect packet insertion by an intruder (a'man in the middi€).

5.3.6.2 Initiation
E-UTRAN initiates the procedure by sending a Counter Check message.

NOTE: E-UTRAN may initiate the procedure when any of the COUNT values reaches a specific value.

5.3.6.3 Reception of the CounterCheck message by the UE
Upon receiving the Counter Check message, the UE shall:
1> for each DRB that is established:

2> if no COUNT existsfor agiven direction (uplink or downlink) becauseit is a uni-directional bearer
configured only for the other direction:

3> assume the COUNT value to be O for the unused direction;
2> if the drb-ldentity is not included in the drb-CountMSB-InfoList:

3> include the DRB in the drb-CountInfoList in the Counter CheckResponse message by including the drb-
I dentity, the count-Uplink and the count-Downlink set to the value of the corresponding COUNT;

2> elseif, for at least one direction, the most significant bits of the COUNT are different from the value
indicated in the drb-CountMSB-InfoList:

3> include the DRB in the drb-CountlnfoList in the Counter CheckResponse message by including the drb-
| dentity, the count-Uplink and the count-Downlink set to the value of the corresponding COUNT;
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1> for each DRB that isincluded in the drb-CountMSB-InfoList in the Counter Check message that is not
established:

2> include the DRB in the drb-CountInfoList in the Counter CheckResponse message by including the drb-

I dentity, the count-Uplink and the count-Downlink with the most significant bits set identical to the
corresponding valuesin the drb-CountMSB-InfoList and the least significant bits set to zero;

1> submit the Counter CheckResponse message to lower layers for transmission upon which the procedure ends;
5.3.7 RRC connection re-establishment

5371 General

UE EUTRAN

RRCConnectionReestablishmentRequest

\ 4

_ RRCConnectionReestablishment

RRCConnectionReestablishmentComplete

\ 4

Figure 5.3.7.1-1: RRC connection re-establishment, successful

UE EUTRAN

RRCConnectionReestablishmentRequest

»

RRCConnectionReestablishmentRej ect

Figure 5.3.7.1-2: RRC connection re-establishment, failure

The purpose of this procedure is to re-establish the RRC connection, which involves the resumption of SRB1 operation,
the re-activation of security and the configuration of only the PCell.

A UE in RRC_CONNECTED, for which security has been activated, may initiate the procedure in order to continue the
RRC connection. The connection re-establishment succeeds only if the concerned cell is prepared i.e. hasavalid UE
context. In case E-UTRAN accepts the re-establishment, SRB1 operation resumes while the operation of other radio
bearers remains suspended. If AS security has not been activated, the UE does not initiate the procedure but instead
movesto RRC_IDLE directly.

E-UTRAN applies the procedure as follows:
- toreconfigure SRB1 and to resume data transfer only for this RB;

- tore-activate AS security without changing agorithms.
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5.3.7.2 Initiation

The UE shall only initiate the procedure when AS security has been activated. The UE initiates the procedure when one
of the following conditions is met:

1> upon detecting radio link failure, in accordance with 5.3.11; or

1> upon handover failure, in accordance with 5.3.5.6; or

1> upon mobility from E-UTRA failure, in accordance with 5.4.3.5; or

1> upon integrity check failure indication from lower layers; or

1> upon an RRC connection reconfiguration failure, in accordance with 5.3.5.5;
Upon initiation of the procedure, the UE shall:

1> stop timer T310, if running;

1> stop timer T312, if running;

1> stop timer T313, if running;

1> stop timer T307, if running;

1> start timer T311,;

1> suspend all RBs except SRBO;

1> reset MAC;

1> release the MCG SCell(s), if configured, in accordance with 5.3.10.33;

1> apply the default physical channel configuration as specified in 9.2.4;

1> for the MCG, apply the default semi-persistent scheduling configuration as specified in 9.2.3;

1> for the MCG, apply the default MAC main configuration as specified in 9.2.2;

1> release power PreflndicationConfig, if configured and stop timer T340, if running;

1> release reportProximityConfig and clear any associated proximity status reporting timer;

1> release obtainLocationConfig, if configured;

1> release idc-Config, if configured;

1> release measSubframePatternPCéll, if configured;

1> release the entire SCG configuration, if configured, except for the DRB configuration (as configured by drb-
ToAddModListSCG);

1> release naics-Info for the PCell, if configured,;
1> if connected as an RN and configured with an RN subframe configuration:
2> release the RN subframe configuration;

1> perform cell selection in accordance with the cell selection process as specified in TS 36.304 [4];

5.3.7.3 Actions following cell selection while T311 is running
Upon selecting a suitable E-UTRA cell, the UE shall:
1> stop timer T311;

1> start timer T301;
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1> apply the timeAlignmentTimer Common included in Systeml nfor mationBlockType2;
1> initiate transmission of the RRCConnectionReestablishmentRequest message in accordance with 5.3.7.4;
NOTE: This procedure applies aso if the UE returns to the source PCell.

Upon selecting an inter-RAT cell, the UE shall:

1> if the selected cell isaUTRA cell, and if the UE supports Radio Link Failure Report for Inter-RAT MRO,
include selectedUTRA-Cellld in the VarRLF-Report and set it to the physical cell identity and carrier frequency
of the selected UTRA cell;

1> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC
connection failure’;

5.3.74 Actions related to transmission of RRCConnectionReestablishmentRequest
message
If the procedure was initiated due to radio link failure or handover failure, the UE shall:
1> set the reestablishmentCellld in the VarRLF-Report to the global cell identity of the selected cell;
The UE shall set the contents of RRCConnectionReestablishmentRequest message as follows:
1> set the ue-ldentity as follows:

2> set the c-RNTI to the C-RNTI used in the source PCell (handover and mobility from E-UTRA failure) or used
in the PCell in which the trigger for the re-establishment occurred (other cases);

2> set the physCellld to the physical cell identity of the source PCell (handover and mobility from E-UTRA
failure) or of the PCell in which the trigger for the re-establishment occurred (other cases);

2> set the shortMAC-I to the 16 least significant bits of the MAC-I calculated:
3> over the ASN.1 encoded as per section 8 (i.e., amultiple of 8 bits) Var ShortMAC-Inpult;

3> with the Krrcint key and integrity protection algorithm that was used in the source PCell (handover and
mobility from E-UTRA failure) or of the PCell in which the trigger for the re-establishment occurred
(other cases); and

3> with all input bits for COUNT, BEARER and DIRECTION set to binary ones,
1> set the reestablishmentCause as follows:

2> if the re-establishment procedure was initiated due to reconfiguration failure as specified in 5.3.5.5 (the UE is
unable to comply with the reconfiguration):

3> set the reestablishmentCause to the val ue reconfigurationFailure;

2> elseif the re-establishment procedure was initiated due to handover failure as specified in 5.3.5.6 (intraLTE
handover failure) or 5.4.3.5 (inter-RAT mobility from EUTRA failure):

3> set the reestablishmentCause to the value handoverFailure;
2> ese
3> set the reestablishmentCause to the value otherFailure;

The UE shall submit the RRCConnectionReestablishmentRequest message to lower layers for transmission.

5.3.7.5 Reception of the RRCConnectionReestablishment by the UE
NOTE 1: Prior to this, lower layer signalling is used to allocate a C-RNTI. For further details see TS 36.321 [6];
The UE shall:
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1> stop timer T301;

1> consider the current cell to be the PCell;
1> re-establish PDCP for SRB1;

1> re-establish RLC for SRB1;

1> perform the radio resource configuration procedure in accordance with the received
radioResourceConfigDedicated and as specified in 5.3.10;

1> resume SRB1,;

NOTE 2: E-UTRAN should not transmit any message on SRB1 prior to receiving the
RRCConnectionReestablishmentComplete message.

1> update the Keng key based on the K asve key to which the current Keng is associated, using the
nextHopChainingCount value indicated in the RRCConnectionReestablishment message, as specified in TS
33.401 [32];

1> store the nextHopChainingCount val ue;

1> derive the Krrcint key associated with the previously configured integrity algorithm, as specified in TS 33.401
[32];

1> derive the Krreenc key and the Kypenc key associated with the previously configured ciphering algorithm, as
specified in TS 33.401 [32];

1> if connected as an RN:

2> derive the Kypint key associated with the previously configured integrity algorithm, as specified in TS 33.401
[32];

1> configure lower layersto activate integrity protection using the previously configured algorithm and the Krrcint
key immediately, i.e., integrity protection shall be applied to all subsequent messages received and sent by the
UE, including the message used to indicate the successful completion of the procedure;

1> if connected as an RN:

2> configure lower layersto apply integrity protection using the previously configured algorithm and the K ypint
key, for subsequently resumed or subsequently established DRBs that are configured to apply integrity
protection, if any;

1> configure lower layersto apply ciphering using the previously configured algorithm, the Krrcenc key and the
Kurenc key immediately, i.e., ciphering shall be applied to all subsequent messages received and sent by the UE,
including the message used to indicate the successful completion of the procedure;

1> set the content of RRCConnectionReestablishmentCompl ete message as follows:

2> if the UE hasradio link failure or handover failure information available in VarRLF-Report and if the
RPLMN isincluded in plmn-ldentityList stored in Var RLF-Report:

3> include the rlf-InfoAvailable;

2> if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN isincluded in plmn-
IdentityList stored in VarLogMeasReport and if T330 is not running:

3> include logMeasAvailableMBSFN,;

2> elseif the UE haslogged measurements available for E-UTRA and if the RPLMN isincluded in plmn-
IdentityList stored in VarLogMeasReport:

3> include the logMeasAvailable;

2> if the UE has connection establishment failure information available in Var ConnEstFailReport and if the
RPLMN isegual to plmn-ldentity stored in Var ConnEstFail Report:
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3> include the connEstFailInfoAvailable;
1> perform the measurement related actions as specified in 5.5.6.1;
1> perform the measurement identity autonomous removal as specified in 5.5.2.2a;
1> submit the RRCConnectionReestablishmentComplete message to lower layers for transmission;
1> if SystemlnformationBlockTypel5 is broadcast by the PCell:

2> if the UE has transmitted an MBMSI nterestlndication message during the last 1 second preceding detection
of radio link failure:

3> ensure having avalid version of Systeml nformationBlockTypel5 for the PCell;
3> determine the set of MBM S frequencies of interest in accordance with 5.8.5.3;
3> initiate transmission of the MBM S nter estl ndi cation message in accordance with 5.8.5.4;

1> if SystemlnformationBlockTypel8 is broadcast by the PCell; and the UE transmitted a SidelinkUEInformation
message including commRXxInterestedFreq or commTxResourceReq during the last 1 second preceding detection
of radio link failure; or

1> if SystemlnformationBlockTypel9 is broadcast by the PCell; and the UE transmitted a SidelinkUEInformation
message including discRxInterest or discTxResourceReq during the last 1 second preceding detection of radio
link failure:

2> initiate transmission of the SdelinkUEInformation message in accordance with 5.10.2.3;

1> the procedure ends;

5.3.7.6 T311 expiry
Upon T311 expiry, the UE shall:
1> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC
connection failure;
5.3.7.7 T301 expiry or selected cell no longer suitable
The UE shall:

1> if timer T301 expires; or

1> if the selected cell becomes no longer suitable according to the cell selection criteria as specified in TS 36.304
[4]:

2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC
connection failure;

5.3.7.8 Reception of RRCConnectionReestablishmentReject by the UE
Upon receiving the RRCConnecti onReestablishmentReject message, the UE shall:

1> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC
connection failure’;
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5.3.8 RRC connection release

5381 General

UE EUTRAN

RRCConnectionRelease

Figure 5.3.8.1-1: RRC connection release, successful

The purpose of this procedure is to release the RRC connection, which includes the release of the established radio
bearers as well as all radio resources.

5.3.8.2 Initiation

E-UTRAN initiates the RRC connection release procedure to a UE in RRC_CONNECTED.

5.3.8.3 Reception of the RRCConnectionRelease by the UE
The UE shall:

1> delay the following actions defined in this sub-clause 60 ms from the moment the RRCConnectionRel ease
message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease
message has been successfully acknowledged, whichever is earlier;

1> if the RRCConnectionRel ease message includes the idleModeMobilityControl | nfo:
2> store the cell reselection priority information provided by the idleModeMobilityControlnfo;
2> if the t320 isincluded:
3> start timer T320, with the timer value set according to the value of t320;
1> else
2> apply the cell reselection priority information broadcast in the system information;
1> if the releaseCause received in the RRCConnectionRel ease message indicates loadBalancingTAURequired:

2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'l oad
balancing TAU required’;

1> elseif the releaseCause received in the RRCConnectionRel ease message indicates cs-FallbackHighPriority:

2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'CS Fallback
High Priority";

1> else:
2> if the extendedWaitTime is present and the UE supports delay tolerant access:
3> forward the extendedWaitTime to upper layers,

2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ‘other’;

5.3.84 T320 expiry
The UE shall:

1> if T320 expires:
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2> if stored, discard the cell reselection priority information provided by the idleModeMobilityControlInfo or
inherited from another RAT;

2> apply the cell reselection priority information broadcast in the system information;
5.3.9 RRC connection release requested by upper layers

5.39.1 General

The purpose of this procedure is to release the RRC connection. Access to the current PCell may be barred as a result of
this procedure.

NOTE: Upper layersinvoke the procedure, e.g. upon determining that the network has failed an authentication
check, see TS 24.301 [35].

5.3.9.2 Initiation

The UE initiates the procedure when upper layers request the release of the RRC connection. The UE shall not initiate
the procedure for power saving purposes.

The UE shall:
1> if the upper layersindicate barring of the PCell:
2> treat the PCell used prior to entering RRC_IDLE as barred according to TS 36.304 [4];

1> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other’;
5.3.10 Radio resource configuration

5.3.10.0 General
The UE shall:
1> if the received radioResourceConfigDedicated includes the srb-ToAddModList:
2> perform the SRB addition or reconfiguration as specified in 5.3.10.1;
1> if the received radioResourceConfigDedicated includes the drb-ToReleaseL.ist:
2> perform DRB release as specified in 5.3.10.2;
1> if the received radioResourceConfigDedicated includes the drb-ToAddModList:
2> perform DRB addition or reconfiguration as specified in 5.3.10.3;
1> if the received radioResour ceConfigDedicated includes the mac-MainConfig:
2> perform MAC main reconfiguration as specified in 5.3.10.4;
1> if the received radioResour ceConfigDedicated includes sps-Config:
2> perform SPS reconfiguration according to 5.3.10.5;
1> if the received radioResour ceConfigDedicated includes the physical ConfigDedicated:
2> reconfigure the physical channel configuration as specified in 5.3.10.6.
1> if the received radioResourceConfigDedicated includes the rif-TimersAndConstants:
2> reconfigure the values of timers and constants as specified in 5.3.10.7;

1> if the received radioResour ceConfigDedicated includes the measSubframePatternPCell:
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2> reconfigure the time domain measurement resource restriction for the serving cell as specified in 5.3.10.8;
1> if the received radioResour ceConfigDedicated includes the naics-Info:

2> perform NAICS neighbour cell information reconfiguration for the PCell as specified in 5.3.10.13;
1> if the received RadioResour ceConfigDedicatedPSCell includes the naics-Info:

2> perform NAICS neighbour cell information reconfiguration for the PSCell as specified in 5.3.10.13;
1> if the received RadioResour ceConfigDedicatedSCell-r 10 includes the naics-Info:

2> perform NAICS neighbour cell information reconfiguration for the SCell as specified in 5.3.10.13;

5.3.10.1 SRB addition/ modification
The UE shall:

1> for each srb-ldentity value included in the srb-ToAddModList that is not part of the current UE configuration
(SRB establishment):

2> apply the specified configuration defined in 9.1.2 for the corresponding SRB;
2> establish a PDCP entity and configure it with the current (MCG) security configuration, if applicable;
2> establish an (MCG) RLC entity in accordance with the received rlc-Config;

2> establish a(MCG) DCCH logical channel in accordance with the received logical ChannelConfig and with
the logical channel identity set in accordance with 9.1.2;

1> for each srb-ldentity value included in the srb-ToAddModList that is part of the current UE configuration (SRB
reconfiguration):

2> reconfigure the RLC entity in accordance with the received rlc-Config;

2> reconfigure the DCCH logical channel in accordance with the received logical Channel Config;

5.3.10.2 DRB release
The UE shall:

1> for each drb-ldentity value included in the drb-ToReleasel.ist that is part of the current UE configuration (DRB
release); or

1> for each drb-identity value that is to be released as the result of full configuration option according to 5.3.5.8:
2> release the PDCP entity;
2> release the RLC entity or entities,
2> release the DTCH logical channel;

1> if the procedure was triggered due to handover:

2> indicate the release of the DRB(S) and the eps-Bearerldentity of the released DRB(S) to upper layers after
successful handover;

1> else:

2> indicate the release of the DRB(S) and the eps-Bearer|dentity of the released DRB(S) to upper layers
immediately.

NOTE: The UE does not consider the message as erroneous if the drb-ToReleaseList includes any drb-1dentity
value that is not part of the current UE configuration.

ETSI



3GPP TS 36.331 version 12.14.0 Release 12 75 ETSI TS 136 331 V12.14.0 (2017-07)

5.3.10.3 DRB addition/ modification
The UE shall:

1> for each drb-Identity value included in the drb-ToAddModList that is not part of the current UE configuration
(DRB establishment including the case when full configuration option is used):

2> if drb-ToAddModListSCG is not received or does not include the drb-Identity value (i.e. add MCG DRB):

3> establish a PDCP entity and configure it with the current MCG security configuration and in accordance
with the received pdcp-Config;

3> establish an MCG RLC entity or entities in accordance with the received rlc-Config;

3> establish an MCG DTCH logical channel in accordance with the received logical Channelldentity and the
received logical Channel Config;

2> if the RRCConnectionReconfiguration message includes the fullConfig | E:
3> associate the established DRB with corresponding included eps-Bearerldentity;
2> else

3> indicate the establishment of the DRB(s) and the eps-Bearer|dentity of the established DRB(S) to upper
layers,;

1> for each drb-Identity value included in the drb-ToAddModList that is part of the current UE configuration (DRB
reconfiguration):

2> if drb-ToAddModListSCG is not received or does not include the drb-Identity value:
3> if the DRB indicated by drb-ldentity isan MCG DRB (reconfigure MCG):

4> if the pdcp-Config isincluded:
5> reconfigure the PDCP entity in accordance with the received pdcp-Config;

4> if the rlc-Config isincluded:
5> reconfigure the RLC entity or entitiesin accordance with the received rlc-Config;

4> if the logical Channel Config is included:
5> reconfigure the DTCH logical channel in accordance with the received |ogical Channel Config;

NOTE: Remova and addition of the same drb-Identity in a single radioResourceConfigDedicated is not
supported. In case drb-Identity is removed and added due to handover or re-establishment with the full
configuration option, the eNB can use the same value of drb-Identity.

5.3.10.3al DC specific DRB addition or reconfiguration
For the drb-Identity value for which this procedure isinitiated, the UE shall:

1> if drb-ToAddModListSCG is received and includes the drb-Identity value; and drb-ldentity value is not part of
the current UE configuration (i.e. DC specific DRB establishment):

2> if drb-ToAddModList is received and includes the drb-I1dentity value (i.e. add split DRB):

3> establish a PDCP entity and configure it with the current M CG security configuration and in accordance
with the pdcp-Config included in drb-ToAddModList;

3> establish an MCG RLC entity and an MCG DTCH logical channel in accordance with the rlc-Config,
logical Channel ldentity and logical Channel Config included in drb-ToAddModList;

3> establish an SCG RLC entity and an SCG DTCH logical channel in accordance with the rlc-ConfigSCG,
logical Channel I dentitySCG and | ogical Channel ConfigSCG included in drb-ToAddModListSCG;
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2> e (i.e. add SCG DRB):

3> establish a PDCP entity and configure it with the current SCG security configuration and in accordance
with the pdcp-Config included in drb-ToAddModListSCG;

3> establish an SCG RLC entity or entities and an SCG DTCH logical channel in accordance with therlc-
ConfigSCG, logical ChannelldentitySCG and logical Channel ConfigSCG included in drb-
ToAddModListSCG;

2> indicate the establishment of the DRB(s) and the eps-Bearerldentity of the established DRB(s) to upper
layers,

1> else (i.e. DC specific DRB modification; drb-ToAddModList and/ or drb-ToAddModListSCG received):
2> if the DRB indicated by drb-ldentity isa split DRB:

3> if drb-ToAddModList is received and includes the drb-Identity value, while for this entry drb-TypeChange
isincluded and set to toMCG (i.e. split to MCG):

4> release the SCG RLC entity and the SCG DTCH logica channel;
4> reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-ToAddModList;

4> reconfigure the MCG RLC entity and/ or the MCG DTCH logical channel in accordance with therlc-
Config and logical Channel Config, if included in drb-ToAddModList;

3> else (i.e. reconfigure split):
4> reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-ToAddModList;

4> reconfigure the MCG RLC entity and/ or the MCG DTCH logical channel in accordance with therlc-
Config and logical Channel Config, if included in drb-ToAddModList;

4> reconfigure the SCG RLC entity and/ or the SCG DTCH logical channel in accordance with the ric-
ConfigSCG and logical Channel ConfigSCG, if included in drb-ToAddModListSCG;

2> if the DRB indicated by drb-ldentity isan SCG DRB:

3> if drb-ToAddModList is received and includes the drb-Identity value, while for this entry drb-TypeChange
isincluded and set to toMCG (i.e. SCG to MCG):

4> reconfigure the PDCP entity with the current MCG security configuration and in accordance with the
pdcp-Config, if included in drb-ToAddModList;

4> reconfigure the SCG RLC entity or entities and the SCG DTCH logical channel to bean MCG RLC
entity or entitiesand an MCG DTCH logical channel;

4> reconfigure the MCG RLC entity or entities and/ or the MCG DTCH logica channel in accordance
with the rlc-Config, logical Channelldentity and logical Channel Config, if included in drb-
ToAddModList;

3> else (i.e. drb-ToAddModListSCG is received and includes the drb-Identity valuei.e. reconfigure SCG):

4> reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-
ToAddModListSCG;

4> reconfigure the SCG RLC entity or entities and/ or the SCG DTCH logica channel in accordance with
the rlc-ConfigSCG and | ogical Channel ConfigSCG, if included in drb-ToAddModListSCG;

2> if the DRB indicated by drb-ldentity isan MCG DRB:

3> if drb-ToAddModListSCG is received and includes the drb-ldentity value, while for this entry drb-Typeis
included and set to split (i.e. MCG to split):

4> reconfigure the PDCP entity in accordance with the pdcp-Config, if included in drb-ToAddModList;
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4> reconfigure the MCG RLC entity and/ or the MCG DTCH logical channel in accordance with the rlc-
Config and logical Channel Config, if included in drb-ToAddModList;

4> establish an SCG RLC entity and an SCG DTCH logical channel in accordance with the rlc-
ConfigSCG, logical ChannelldentitySCG and |ogical Channel ConfigSCG, included in drb-
ToAddModListSCG,;

3> else (i.e. drb-Typeisincluded and set to scg i.e. MCG to SCG):

4> reconfigure the PDCP entity with the current SCG security configuration and in accordance with the
pdcp-Config, if included in drb-ToAddModListSCG;

4> reconfigure the MCG RLC entity or entities and the MCG DTCH logical channel to bean SCG RLC
entity or entitiesand an SCG DTCH logical channel;

4> reconfigure the SCG RLC entity or entities and/ or the SCG DTCH logical channel in accordance with
the rlc-ConfigSCG, logical Channel I dentitySCG and logical Channel ConfigSCG, if included in drb-
ToAddModListSCG;
5.3.10.3a  SCell release
The UE shall:
1> if thereleaseis triggered by reception of the sCellToReleaseList or the sCell ToRel easeListSCG:
2> for each sCellIndex value included either in the sCell ToReleaselist or in the sSCell ToReleaseListSCG:
3> if the current UE configuration includes an SCell with value sCelllndex:
4> release the SCell;
1> if therelease istriggered by RRC connection re-establishment:

2> release all SCellsthat are part of the current UE configuration;

5.3.10.3b SCell addition/ modification
The UE shall:

1> for each sCelllndex value included either in the sCellToAddModList or in the sCelI ToAddModListSCG that is not
part of the current UE configuration (SCell addition):

2> add the SCell, corresponding to the cellldentification, in accordance with the
radioResour ceConfigCommonSCell and radi oResourceConfigDedicatedSCell, both included either in the
sCell ToAddModList or in the sCell ToAddModListSCG;

2> configure lower layers to consider the SCell to be in deactivated state;
2> for each measld included in the measl dList within VarMeasConfig:
3> if SCells are not applicable for the associated measurement; and

3> if the concerned SCell isincluded in cellsTriggeredList defined within the VarMeasReportList for this
measld:

4> remove the concerned SCell from cellsTriggeredList defined within the VarMeasReportList for this
measld;

1> for each sCelllndex value included either in the sCell ToAddModList or in the sCelI ToAddModListSCG that is
part of the current UE configuration (SCell modification):

2> modify the SCell configuration in accordance with the radioResourceConfigDedicatedSCell, included either
in the sCellToAddModList or in the sCell ToAddModListSCG;
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5.3.10.3c  PSCell addition or modification
The UE shall:
1> if the PSCell is not part of the current UE configuration (i.e. PSCell addition):

2> add the PSCell, corresponding to the cellldentification, in accordance with the received
radioResourceConfigCommonPSCell and radioResourceConfigDedicatedPSCell;

2> configure lower layers to consider the PSCell to be in activated state;
1> if the PSCéll is part of the current UE configuration (i.e. PSCell modification):

2> modify the PSCell configuration in accordance with the received radioResourceConfigDedicatedPSCell;

5.3.104 MAC main reconfiguration
The UE shall:
1> if the procedure is triggered to perform SCG MAC main reconfiguration:
2> if SCG MAC is not part of the current UE configuration (i.e. SCG establishment):
3> create an SCG MAC entity;

2> reconfigure the SCG MAC main configuration as specified in the following i.e. assuming it concerns the
SCG MAC whenever MAC main configuration is referenced and that it is based on the received mac-
MainConfigSCG instead of mac-MainConfig:

1> reconfigure the MAC main configuration in accordance with the received mac-MainConfig other than stag-
ToReleaselist and stag-ToAddModList;

1> if the received mac-MainConfig includes the stag-ToReleaselList:
2> for each STAG-Id value included in the stag-ToReleasel.ist that is part of the current UE configuration:
3> release the STAG indicated by STAG-Id;
1> if the received mac-MainConfig includes the stag-ToAddModList:

2> for each stag-1d value included in stag-ToAddModList that is not part of the current UE configuration (STAG
addition):

3> add the STAG, corresponding to the stag-Id, in accordance with the received timeAlignmentTimer STAG;

2> for each stag-1d value included in stag-ToAddModList that is part of the current UE configuration (STAG
modification):

3> reconfigure the STAG, corresponding to the stag-ld, in accordance with the received
timeAlignmentTimer STAG;

5.3.10.5 Semi-persistent scheduling reconfiguration
The UE shall:

1> reconfigure the semi-persistent scheduling in accordance with the received sps-Config;

5.3.10.6 Physical channel reconfiguration
The UE shall:

1> if the antennalnfo-r10 isincluded in the received physical ConfigDedicated and the previous version of thisfield
that was received by the UE was antennal nfo (without suffix i.e. the version defined in REL-8):

2> apply the default antenna configuration as specified in section 9.2.4;
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1> if the cqi-ReportConfig-r10 isincluded in the received physical ConfigDedicated and the previous version of this
field that was received by the UE was cqi-ReportConfig (without suffix i.e. the version defined in REL-8):
2> apply the default CQI reporting configuration as specified in 9.2.4;
NOTE: Application of the default configuration involves release of all extensionsintroduced in REL-9 and later.
1> reconfigure the physical channel configuration in accordance with the received physical ConfigDedicated;
1> if the antennalnfo isincluded and set to explicitValue:
2> if the configured transmissionMode istml, tm2, tm5, tm6 or tm7; or
2> if the configured transmissionMode istm8 and pmi-RI-Report is not present; or
2> if the configured transmissionMode istm9 and pmi-RI-Report is not present; or

2> if the configured transmissionMode is tm9 and pmi-RI-Report is present and antennaPortsCount within csi-
RSisset to anl:

3> release ri-Configlndex in cqi-ReportPeriodic, if previoudy configured;
1> elseif the antennalnfo isincluded and set to defaultValue:

2> release ri-Configlndex in cqi-ReportPeriodic, if previoudy configured;

5.3.10.7 Radio Link Failure Timers and Constants reconfiguration
The UE shall:
1> if the received rlf-TimersAndConstants is set to release:

2> use valuesfor timers T301, T310, T311 and constants N310, N311, asincluded in ue-TimersAndConstants
received in Systeml nformationBlockType2;

1> else:

2> reconfigure the value of timers and constants in accordance with received rif-TimersAndConstants;
1> if the received rIf-TimersAndConstantsSCG is set to release:

2> gtop timer T313, if running, and

2> release the value of timer t313 as well as constants n313 and n314;
1> dse

2> reconfigure the value of timers and constants in accordance with received rlf-Timer sAndConstantsSCG;

5.3.10.8 Time domain measurement resource restriction for serving cell
The UE shall:
1> if the received measSubframePatternPCell is set to release:
2> release the time domai n measurement resource restriction for the PCell, if previously configured
1> else

2> apply the time domain measurement resource restriction for the PCell in accordance with the received
measSubframePatternPCell;

5.3.10.9 Other configuration
The UE shall:
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1> if the received other Config includes the reportProximityConfig:
2> if proximitylndicationEUTRA is set to enabled:

3> consider itself to be configured to provide proximity indications for E-UTRA frequencies in accordance
with 5.3.14;

2> else
3> consider itself not to be configured to provide proximity indications for E-UTRA frequencies;
2> if proximitylndicationUTRA is set to enabled:

3> consider itself to be configured to provide proximity indications for UTRA frequenciesin accordance
with 5.3.14;

2> else
3> consider itself not to be configured to provide proximity indications for UTRA frequencies;
1> if the received other Config includes the obtainLocation:
2> attempt to have detailed location information available for any subsequent measurement report;

NOTE: The UE isrequested to attempt to have valid detailed location information available whenever sending a
measurement report for which it is configured to include available detailed location information. The UE
may not succeed e.g. because the user manually disabled the GPS hardware, due to no/poor satellite
coverage. Further details, e.g. regarding when to activate GNSS, are up to UE implementation.

1> if the received other Config includes the idc-Config:
2> if idc-Indication isincluded (i.e. set to setup):
3> consider itself to be configured to provide IDC indications in accordance with 5.6.9;
3> if idc-Indication-UL-CA isincluded (i.e. set to setup):

4> consider itself to be configured to indicate UL CA related information in IDC indicationsin
accordance with 5.6.9;

2> else
3> consider itself not to be configured to provide IDC indications;
2> if autonomousDenial Parametersis included:

3> consider itself to be allowed to deny any transmission in a particular UL subframe if during the number of
subframes indicated by autonomousDenial Validity, preceeding and including this particular subframe, it
autonomously denied fewer UL subframes than indicated by autonomousDenial Subframes;

2> ese
3> consider itself not to be allowed to deny any UL transmission;
1> if the received other Config includes the power PreflndicationConfig:
2> if powerPrefindicationConfig is set to setup:
3> consider itself to be configured to provide power preference indications in accordance with 5.6.10;
2> else:

3> consider itself not to be configured to provide power preference indications;

5.3.10.10  SCG reconfiguration
The UE shall:
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1> if the received scg-Configuration is set to release or includes the mobilityControl InfoSCG (i.e. SCG release/
change):
2> if mobilityControllnfo is not received (i.e. SCG release/ change without HO):
3> reset SCG MAC, if configured;
3> for each drb-1dentity value that is part of the current UE configuration:
4> if the DRB indicated by drb-ldentity isan SCG DRB:
5> re-establish the PDCP entity and the SCG RLC entity or entities;
4> if the DRB indicated by drb-ldentity is a split DRB:
5> perform PDCP data recovery and re-establish the SCG RLC entity;
4> if the DRB indicated by drb-ldentity isan MCG DRB; and

4> drb-ToAddModListSCG is received and includes the drb-ldentity value, while for this entry drb-Type
isincluded and set to scg (i.e. MCG to SCG):

5> re-establish the PDCP entity and the MCG RLC entity or entities;
3> configure lower layersto consider the SCG SCell(s), except for the PSCell, to be in deactivated state;
1> if the received scg-Configuration is set to release:

2> release the entire SCG configuration, except for the DRB configuration (i.e. as configured by drb-
ToAddModListSCG);

2> if the current UE configuration includes one or more split or SCG DRBs and the received
RRCConnectionReconfiguration message includes radioResour ceConfigDedicated including drb-
ToAddModList:

3> reconfigure the SCG or split DRB by drb-ToAddModList as specified in 5.3.10.12;
2> gtop timer T313, if running;
2> stop timer T307, if running;
1> dse
2> if the received scg-ConfigPartMCG includes the scg-Counter:

3> update the S-Keng key based on the Keng key and using the received scg-Counter value, as specifiedin TS
33.401 [32];

3> derive the Kypenc key associated with the cipheringAlgorithmSCG included in mobilityControl InfoSCG
within the received scg-ConfigPartSCG, as specified in TS 33.401 [32];

3> configure lower layersto apply the ciphering algorithm and the Kypenc key;
2> if the received scg-ConfigPartSCG includes the radioResour ceConfigDedi catedSCG:
3> reconfigure the dedicated radio resource configuration for the SCG as specified in 5.3.10.11;

2> if the current UE configuration includes one or more split or SCG DRBs and the received
RRCConnectionReconfiguration message includes radioResour ceConfigDedicated including drb-
ToAddModList:

3> reconfigure the SCG or split DRB by drb-ToAddModList as specified in 5.3.10.12;
2> if the received scg-ConfigPartSCG includes the sCell ToRel easeListSCG:
3> perform SCell release for the SCG as specified in 5.3.10.3a;
NOTE: Thisprocedureis also used to release the PSCell e.g. PSCell change, Sl change for the PSCell.
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2> if the received scg-ConfigPartSCG includes the pSCelI ToAddMod:
3> perform PSCell addition or modification as specified in 5.3.10.3c;
2> if the received scg-ConfigPartSCG includes the sCell ToAddModListSCG:
3> perform SCell addition or modification as specified in 5.3.10.3b;
2> configure lower layersin accordance with mobilityControl InfoSCG, if received;
2> if the received scg-ConfigPartSCG includes the mobilityControlInfoSCG (i.e. SCG change):
3> resume all SCG DRBs and resume SCG transmission for split DRBS, if suspended,;
3> stop timer T313, if running;
3> start timer T307 with the timer value set to t307, asincluded in the mobilityControlInfoSCG;
3> start synchronising to the DL of the target PSCell;
3> initiate the random access procedure on the PSCell, as specified in TS 36.321 [6]:

NOTE 1: The UE is not required to determine the SFN of the target PSCell by acquiring system information from
that cell before performing RACH access in the target PSCell.

3> the procedure ends, except that the following actions are performed when MAC successfully completes
the random access procedure on the PSCell:

4> stop timer T307;

4> apply the parts of the CQI reporting configuration, the scheduling request configuration and the
sounding RS configuration that do not require the UE to know the SFN of the target PSCell, if any;

4> apply the parts of the measurement and the radio resource configuration that require the UE to know
the SFN of the target PSCell (e.g. periodic CQI reporting, scheduling request configuration, sounding
RS configuration), if any, upon acquiring the SFN of the target PSCell;

NOTE 2: Whenever the UE shall setup or reconfigure a configuration in accordance with afield that is received it
applies the new configuration, except for the cases addressed by the above statements.

5.3.10.11  SCG dedicated resource configuration
The UE shall:
1> if the received radioResourceConfigDedicatedSCG includes the drb-ToAddModListSCG:

2> for each drb-1dentity value included in the drb-ToAddModListSCG perform the DC specific DRB addition or
reconfiguration as specified in 5.3.10.3al

1> if the received radioResourceConfigDedicatedSCG includes the mac-MainConfigSCG:
2> perform the SCG MAC main reconfiguration as specified in 5.3.10.4;
1> if the received radioResour ceConfigDedicatedSCG includes the rif-Timer sSAndConstantsSCG:

2> reconfigure the values of timers and constants as specified in 5.3.10.7;

5.3.10.12  Reconfiguration SCG or split DRB by drb-ToAddModList
The UE shall:
1> for each split or SCG DRBsthat is part of the current configuration:

2> if the corresponding drb-Identity value isincluded in the received drb-ToAddModList; and:
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2> if the corresponding drb-Identity value is not included in the received drb-ToAddModListSCG (i.e.
reconfigure split, split to MCG or SCG to MCQG):

3> perform the DC specific DRB addition or reconfiguration as specified in 5.3.10.3al;

5.3.10.13  Neighbour cell information reconfiguration
The UE shall:
1> if the received naics-Info is set to release:

2> instruct lower layer to release all the NAICS neighbour cell information for the concerned cell, if previously
configured;

1> if the received naics-Info includes the neighCellsToRel easeList-r12:

2> for each physCellld-r12 value included in the neighCellsToReleaseList-r12 that is part of the current NAICS
neighbour cell information of the concerned cell:

3> instruct lower layer to release the NAICS neighbour cell information for the concerned cell;
1> if the received naics-Info includes the NeighCellsToAddModList-r12:

2> for each physCellld-r12 value included in the neighCellsToAddModList-r12 that is not part of the current
NAICS neighbour cell information of the concerned cell:

3> instruct lower layer to add the NAICS neighbour cell information for the concerned cell;

2> for each physCellld-r12 value included in the neighCellsToAddModList-r12 that is part of the current NAICS
neighbour cell information of the concerned cell:

3> ingtruct lower layer to modify the NAICS neighbour cell information in accordance with the received
NeighCellsinfo for the concerned cell;

5.3.10.14 Void

5.3.10.15  Sidelink dedicated configuration
The UE shall:
1> if the RRCConnectionReconfiguration message includes the sl-CommConfig:
2> if commTxResourcesisincluded and set to setup:

3> from the next SC period use the resources indicated by commTxResour ces for sidelink communication
transmission, as specified in 5.10.4;

2> elseif commTxResourcesisincluded and set to release:

3> from the next SC period, release the resources allocated for sidelink communication transmission
previously configured by commTxResources;

1> if the RRCConnectionReconfiguration message includes the sl-DiscConfig:
2> if discTxResourcesisincluded and set to setup:

3> from the next discovery period, as defined by discPeriod, use the resources indicated by discTxResources
for sidelink discovery announcement, as specified in 5.10.6;

2> elseif discTxResourcesisincluded and set to release:

3> from the next discovery period, as defined by discPeriod, release the resources allocated for sidelink
discovery announcement previously configured by discTxResources,
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5.3.11 Radio link failure related actions

5.3.111 Detection of physical layer problems in RRC_CONNECTED
The UE shall:

1> upon receiving N310 consecutive "out-of-sync” indications for the PCell from lower layers while neither T300,
T301, T304 nor T311 isrunning:

2> start timer T310;

1> upon receiving N313 consecutive "out-of-sync” indications for the PSCell from lower layers while T307 is not
running:

2> dart T313;

NOTE: Physica layer monitoring and related autonomous actions do not apply to SCells except for the PSCell.

5.3.11.2 Recovery of physical layer problems

Upon receiving N311 consecutive "in-sync" indications for the PCell from lower layers while T310 is running, the UE
shal:

1> stop timer T310;
1> stop timer T312, if running;

NOTE 1: Inthis case, the UE maintains the RRC connection without explicit signalling, i.e. the UE maintains the
entire radio resource configuration.

NOTE 2: Periodsin time where neither "in-sync" nor "out-of-sync" is reported by layer 1 do not affect the
evaluation of the number of consecutive "in-sync" or "out-of-sync" indications.

Upon receiving N314 consecutive "in-sync" indications for the PSCell from lower layers while T313 isrunning, the UE
shal:

1> stop timer T313;

5.3.11.3 Detection of radio link failure
The UE shall:

1> upon T310 expiry; or

1> upon T312 expiry; or

1> upon random access problem indication from MCG MAC while neither T300, T301, T304 nor T311 isrunning;
or

1> upon indication from MCG RLC that the maximum number of retransmissions has been reached for an SRB or
for an MCG or split DRB:

2> consider radio link failure to be detected for the MCG i.e. RLF;

2> store the following radio link failure information in the VarRLF-Report by setting its fields as follows:
3> clear the information included in VarRLF-Report, if any;
3> set the plmn-IdentityList to include the list of EPLMNSs stored by the UE (i.e. includes the RPLMN);

3> set the measResultLastServCell to include the RSRP and RSRQ, if available, of the PCell based on
measurements collected up to the moment the UE detected radio link failure;
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3> set the measResultNeighCells to include the best measured cells, other than the PCell, ordered such that
the best cell islisted first, and based on measurements collected up to the moment the UE detected radio
link failure, and set its fields as follows;

4> if the UE was configured to perform measurements for one or more EUTRA frequencies, include the
measResultLiSsEUTRA,

4> if the UE was configured to perform measurement reporting for one or more neighbouring UTRA
frequencies, include the measResultLiStUTRA,;

4> if the UE was configured to perform measurement reporting for one or more neighbouring GERAN
frequencies, include the measResultListGERAN;

4> if the UE was configured to perform measurement reporting for one or more neighbouring
CDMA2000 freguencies, include the measResultsCDMA2000;

4> for each neighbour cell included, include the optional fields that are available;

NOTE 1: The measured quantities are filtered by the L3 filter as configured in the mobility measurement
configuration. The measurements are based on the time domain measurement resource restriction, if
configured. Blacklisted cells are not required to be reported.

3> if detailed location information is avail able, set the content of the locationlnfo as follows:
4> include the locationCoordinates;
4> include the horizontal Vel ocity, if available;

3> set the failedPCellld to the global cell identity, if available, and otherwise to the physical cell identity and
carrier frequency of the PCell where radio link failure is detected;

3> set the tac-FailedPCell to the tracking area code, if available, of the PCell where radio link failureis
detected;

3> if an RRCConnectionReconfiguration message including the mobilityControllnfo was received before the
connection failure:

4> if the last RRCConnectionReconfiguration message including the mobilityControllnfo concerned an
intra E-UTRA handover:

5> include the previousPCellld and set it to the global cell identity of the PCell where the last
RRCConnectionReconfiguration message including mobilityControlInfo was received;

5> set the timeConnFailure to the elapsed time since reception of the last
RRCConnectionReconfiguration message including the mobilityControlInfo;

4> if the last RRCConnectionReconfiguration message including the mobilityControllnfo concerned a
handover to E-UTRA from UTRA and if the UE supports Radio Link Failure Report for Inter-RAT
MRO:

5> include the previousUTRA-Cellld and set it to the physical cell identity, the carrier frequency and
the global cell identity, if available, of the UTRA Cell in which the last
RRCConnectionReconfiguration message including mobilityControlInfo was received;

5> set the timeConnFailure to the elapsed time since reception of the last
RRCConnectionReconfiguration message including the mobilityControlInfo;

3> set the connectionFailureType to rif;

3> set the c-RNTI to the C-RNTI used in the PCell;

3> set the rlf-Cause to the trigger for detecting radio link failure;
2> if AS security has not been activated:

3> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ‘other’;
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2> else
3> initiate the connection re-establishment procedure as specified in 5.3.7;
The UE shall:
1> upon T313 expiry; or
1> upon random access problem indication from SCG MAC; or

1> upon indication from SCG RLC that the maximum number of retransmissions has been reached for an SCG or
split DRB:

2> consider radio link failure to be detected for the SCG i.e. SCG-RLF;
2> initiate the SCG failure information procedure as specified in 5.6.13 to report SCG radio link failure;

The UE may discard the radio link failure information, i.e. release the UE variable VarRLF-Report, 48 hours after the
radio link failure is detected, upon power off or upon detach.

5.3.12 UE actions upon leaving RRC_CONNECTED
Upon leaving RRC_CONNECTED, the UE shall:

1> reset MAC;

1> stop al timersthat are running except T320, T325 and T330;

1> release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP
entity for all established RBs;

1> indicate the release of the RRC connection to upper layers together with the release cause;

1> if leaving RRC_CONNECTED was triggered neither by reception of the MobilityFromEUTRACommand
message nor by selecting an inter-RAT cell while T311 was running:

2> if timer T350 is configured:
3> dtart timer T350;
2> else
3> release the wlan-OffloadConfigDedicated, if received;
3> if the wian-OffloadConfigCommon corresponding to the RPLMN is broadcast by the cell:

4> apply the wian-OffloadConfigCommon corresponding to the RPLMN included in
Systeml nfor mationBlockTypel7;

2> enter RRC_IDLE and perform procedures as specified in TS 36.304 [4, 5.2.7];
1> else:

2> release the wlan-OffloadConfigDedicated, if received;

5.3.13 UE actions upon PUCCH/ SRS release request
Upon receiving a PUCCH/ SRS release request from lower layers, the UE shall:

1> apply the default physical channel configuration for cqi-ReportConfig as specified in 9.2.4 and release cqi-
ReportConfigSCell, for each SCell of the concerned CG that is configured, if any;

1> apply the default physical channel configuration for soundingRS-UL-ConfigDedicated as specified in 9.2.4, for
all serving cells of the concerned CG;
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1> apply the default physical channel configuration for schedulingRequestConfig as specified in 9.2.4, for the
concerned CG;
Upon receiving an SRS release request from lower layers, the UE shall:

1> apply the default physical channel configuration for soundingRS-UL-ConfigDedicated, as specified in 9.2.4, for
the cells of the concerned TAG;

NOTE: Upon PUCCH/ SRS release request, the UE does not modify the soundingRS-UL -
ConfigDedicatedAperiodic i.e. it does not apply the default for thisfield (release).

5.3.14 Proximity indication

5.3.14.1 General

UE EUTRAN

RRC connection reconfiguration
< >

Proximitylndication

»

Figure 5.3.14.1-1: Proximity indication

The purpose of this procedure is to indicate that the UE is entering or leaving the proximity of one or more CSG
member cells. The detection of proximity isbased on an autonomous search function as defined in TS 36.304 [4].

5.3.14.2 Initiation
A UE in RRC_CONNECTED shall:

1> if the UE enters the proximity of one or more CSG member cell(s) on an E-UTRA frequency while proximity
indication is enabled for such E-UTRA cells; or

1> if the UE enters the proximity of one or more CSG member cell(s) on an UTRA frequency while proximity
indication is enabled for such UTRA cells; or

1> if the UE leaves the proximity of all CSG member cell(s) on an E-UTRA frequency while proximity indication is
enabled for such E-UTRA célls; or

1> if the UE leaves the proximity of all CSG member cell(s) on an UTRA frequency while proximity indication is
enabled for such UTRA cells:

2> if the UE has previoudly not transmitted a Proximitylndication for the RAT and frequency during the current
RRC connection, or if more than 5 s has elapsed since the UE has | ast transmitted a Proximityl ndication
(either entering or leaving) for the RAT and frequency:

3> initiate transmission of the Proximitylndication message in accordance with 5.3.14.3;

NOTE: Inthe conditions above, "if the UE enters the proximity of one or more CSG member cell(s)" includes the
case of already being in the proximity of such cell(s) at the time proximity indication for the
corresponding RAT is enabled.

5.3.14.3 Actions related to transmission of Proximitylndication message
The UE shall set the contents of Proximityl ndication message as follows:

1> if the UE applies the procedure to report entering the proximity of CSG member cell(s):
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2> set type to entering;
1> elseif the UE applies the procedure to report leaving the proximity of CSG member cell(s):
2> set typeto leaving;
1> if the proximity indication was triggered for one or more CSG member cell(s) on an E-UTRA freguency:

2> set the carrierFreq to eutra with the value set to the E-ARFCN value of the E-UTRA cell(s) for which
proximity indication was triggered,;

1> elseif the proximity indication was triggered for one or more CSG member cell(s) on aUTRA frequency:

2> set the carrierFreq to utra with the value set to the ARFCN value of the UTRA cell(s) for which proximity
indication was triggered,;

The UE shall submit the Proximityl ndication message to lower layers for transmission.

5.3.15 Void

54 Inter-RAT mobility

541 Introduction

The general principles of connected mode mobility are described in 5.3.1.3. The genera principles of the security
handling upon connected mode mobility are described in 5.3.1.2.

For the (network controlled) inter RAT mobility from E-UTRA for aUE in RRC_CONNECTED, asingle procedure is
defined that supports both handover, cell change order with optional network assistance (NACC) and enhanced CS
fallback to CDMA2000 1xRTT. In case of mobility to CDMA2000, the eNB decides when to move to the other RAT
while the target RAT determines to which cell the UE shall move.

5472 Handover to E-UTRA

5421 General

UE EUTRAN

RRCConnectionReconfiguration
(sent viaother RAT)

RRCConnectionReconfigurati onCompIete=

Figure 5.4.2.1-1: Handover to E-UTRA, successful

The purpose of this procedure is to, under the control of the network, transfer a connection between the UE and another
Radio Access Network (e.g. GERAN or UTRAN) to E-UTRAN.

The handover to E-UTRA procedure applies when SRBs, possibly in combination with DRBS, are established in
another RAT. Handover from UTRAN to E-UTRAN applies only after integrity has been activated in UTRAN.
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542.2 Initiation

The RAN using another RAT initiates the Handover to E-UTRA procedure, in accordance with the specifications
applicable for the other RAT, by sending the RRCConnectionReconfiguration message via the radio access technology
from which theinter-RAT handover is performed.

E-UTRAN applies the procedure as follows:
- toactivate ciphering, possibly using NULL agorithm, if not yet activated in the other RAT;
- toestablish SRB1, SRB2 and one or more DRBs, i.e. at least the DRB associated with the default EPS bearer is
established;
5423 Reception of the RRCConnectionReconfiguration by the UE

If the UE is able to comply with the configuration included in the RRCConnectionReconfiguration message, the UE
shall:

1> apply the default physical channel configuration as specified in 9.2.4;

1> apply the default semi-persistent scheduling configuration as specified in 9.2.3;

1> apply the default MAC main configuration as specified in 9.2.2;

1> start timer T304 with the timer value set to t304, asincluded in the mobilityControllnfo;

1> consider the target PCell to be one on the frequency indicated by the carrierFreq with a physical cell identity
indicated by the targetPhysCellld;

1> start synchronising to the DL of the target PCell;

1> set the C-RNTI to the value of the newUE-Identity;

1> for the target PCell, apply the downlink bandwidth indicated by the dI-Bandwidth;

1> for the target PCell, apply the uplink bandwidth indicated by (the absence or presence of) the ul-Bandwidth;
1> configure lower layers in accordance with the received radioResourceConfigCommon;

1> configure lower layers in accordance with any additional fields, not covered in the previous, if included in the
received mobilityControlInfo;

1> perform the radio resource configuration procedure as specified in 5.3.10;

1> forward the nas-SecurityParamToEUTRA to the upper layers;

1> derive the Kens key, as specified in TS 33.401 [32];

1> derive the Krreint key associated with the integrityProtAlgorithm, as specified in TS 33.401 [32];

1> derive the Krreenc key and the Kypenc key associated with the cipheringAlgorithm, as specified in TS 33.401 [32];

1> configure lower layers to apply the indicated integrity protection algorithm and the Kgrrcint key immediately, i.e.
the indicated integrity protection configuration shall be applied to all subsequent messages received and sent by
the UE, including the message used to indicate the successful completion of the procedure;

1> configure lower layersto apply the indicated ciphering a gorithm, the Krgrcenc key and the Kypenc key
immediately, i.e. the indicated ciphering configuration shall be applied to al subsequent messages received and
sent by the UE, including the message used to indicate the successful completion of the procedure;

1> if the received RRCConnectionReconfiguration includes the sCell ToAddModList:
2> perform SCell addition as specified in 5.3.10.3b;
1> if the RRCConnectionReconfiguration message includes the measConfig:

2> perform the measurement configuration procedure as specified in 5.5.2;

ETSI



3GPP TS 36.331 version 12.14.0 Release 12 90 ETSI TS 136 331 V12.14.0 (2017-07)

1> perform the measurement identity autonomous removal as specified in 5.5.2.2a;
1> if the RRCConnectionReconfiguration message includes the other Config:
2> perform the other configuration procedure as specified in 5.3.10.9;
1> if the RRCConnectionReconfiguration message includes wian-Offloadlnfo:
2> perform the dedicated WLAN offload configuration procedure as specified in 5.6.12.2;
1> set the content of RRCConnectionReconfigurationCompl ete message as follows:

2> if the UE hasradio link failure or handover failure information available in VarRLF-Report and if the
RPLMN isincluded in plmn-ldentityList stored in Var RLF-Report:

3> include rlf-InfoAvailable;

2> if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN isincluded in plmn-
IdentityList stored in VarLogMeasReport and if T330 is not running:

3> include logMeasAvailableMBSFN,;

2> e seif the UE haslogged measurements available for E-UTRA and if the RPLMN isincluded in plmn-
IdentityList stored in VarLogMeasReport:

3> include the logMeasAvailable;

2> if the UE has connection establishment failure information available in Var ConnEstFailReport and if the
RPLMN isequal to plmn-ldentity stored in Var ConnEstFail Report:

3> include connEstFaillnfoAvailable;

1> submit the RRCConnectionReconfigurationComplete message to lower layers for transmission using the new
configuration;

1> if the RRCConnectionReconfiguration message does not include rIf-TimersAndConstants set to setup:
2> use the default values specified in 9.2.5 for timer T310, T311 and constant N310, N311;

1> if MAC successfully completes the random access procedure:
2> stop timer T304;

2> apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS
configuration that do not require the UE to know the SFN of the target PCell, if any;

2> apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN
of the target PCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration,
sounding RS configuration), if any, upon acquiring the SFN of the target PCell;

NOTE 1: Whenever the UE shall setup or reconfigure a configuration in accordance with afield that isreceived it
applies the new configuration, except for the cases addressed by the above statements.

2> enter EEUTRA RRC_CONNECTED, upon which the procedure ends;
NOTE 2: The UE isnot required to determine the SFN of the target PCell by acquiring system information from
that cell before performing RACH access in the target PCell.
5424 Reconfiguration failure
The UE shall:

1> if the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration
message:

2> perform the actions defined for this failure case as defined in the specifications applicable for the other RAT;
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NOTE 1: The UE may apply above failure handling also in case the RRCConnectionReconfiguration message
causes a protocol error for which the generic error handling as defined in 5.7 specifies that the UE shall
ignore the message.

NOTE 2: If the UE isunable to comply with part of the configuration, it does not apply any part of the
configuration, i.e. there is no partial success/ failure.

5.4.25 T304 expiry (handover to E-UTRA failure)
The UE shall:
1> upon T304 expiry (handover to E-UTRA failure):
2> reset MAC;

2> perform the actions defined for this failure case as defined in the specifications applicable for the other RAT;

5.4.3 Mobility from E-UTRA

5431 General

UE EUTRAN

MobilityFromEUTRACommand

Figure 5.4.3.1-1: Mobility from E-UTRA, successful

UE EUTRAN

MobilityFromEU TRACommand

< RRC connection re-establishment

Figure 5.4.3.1-2: Mobility from E-UTRA, failure

The purpose of this procedureisto move a UE in RRC_CONNECTED to acell using another Radio Access

Technology (RAT), e.g. GERAN, UTRA or CDMA2000 systems. The mobility from E-UTRA procedure coversthe
following type of mobility:

- handover, i.e. the MobilityFromEUTRACommand message includes radio resources that have been allocated for
the UE in the target cell;

- cell change order, i.e. the MobilityFromEUTRACommand message may include information facilitating access
of and/ or connection establishment in the target cell, e.g. system information. Cell change order is applicable
only to GERAN; and

- enhanced CS fallback to CDMA2000 1xRTT, i.e. the MobilityFromEUTRACommand message includes radio

resources that have been allocated for the UE in the target cell. The enhanced CS fallback to CDMA2000 1XRTT
may be combined with concurrent handover or redirection to CDMA2000 HRPD.
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NOTE: For the case of dual receiver/transmitter enhanced CS fallback to CDMA2000 1XRTT, the
DLInformationTransfer message is used instead of the MobilityFromEUTRACommand message (see TS
36.300 [9]).
5.4.3.2 Initiation

E-UTRAN initiates the mobility from E-UTRA procedure to a UE in RRC_CONNECTED, possibly in responseto a
MeasurementReport message or in response to reception of CS fallback indication for the UE from MME, by sending a
MobilityFromEUTRACommand message. E-UTRAN applies the procedure as follows:

- the procedureisinitiated only when AS-security has been activated, and SRB2 with at least one DRB are setup
and not suspended,;
5.4.3.3 Reception of the MobilityFromEUTRACommand by the UE

The UE shall be able to receive a MobilityFromEUTRACommand message and perform a cell change order to GERAN,
even if no prior UE measurements have been performed on the target cell.

The UE shall:
1> stop timer T310, if running;

1> stop timer T312, if running;
1> if the MobilityFromEUTRACommand message includes the purpose set to handover:

2> if thetargetRAT-Type is set to utra or geran:

3> consider inter-RAT mobility asinitiated towards the RAT indicated by the targetRAT-Type included in
the MobilityFromEUTRACommand message;

3> forward the nas-SecurityParamFromEUTRA to the upper layers;

3> access the target cell indicated in the inter-RAT message in accordance with the specifications of the
target RAT;

3> if the targetRAT-Typeis set to geran:

4> use the contents of systeminformation, if provided for PS Handover, as the system information to
begin access on the target GERAN cell;

NOTE 1: If there are DRBs for which no radio bearers are established in the target RAT asindicated in the
targetRAT-MessageContainer in the message, the E-UTRA RRC part of the UE does not indicate the
release of the concerned DRBs to the upper layers. Upper layers may derive which bearers are not
established from information received from the AS of the target RAT.

NOTE 2: In case of SR-VCC, the DRB to be replaced is specified in [61].
2> elseif the targetRAT-Type is set to cdma2000-1XRTT or cdma2000-HRPD:

3> forward the targetRAT-Type and the targetRAT-MessageContainer to the CDMA2000 upper layers for
the UE to access the cell(s) indicated in the inter-RAT message in accordance with the specifications of
the CDMA2000 target-RAT;

1> elseif the MobilityFromEUTRACommand message includes the purpose set to cellChangeOrder:
2> start timer T304 with the timer value set to t304, as included in the MobilityFromEUTRACommand message;
2> if the targetRAT-Typeis set to geran:
3> if networkControlOrder isincluded in the MobilityFromEUTRACommand message:
4> apply the value as specified in TS 44.060 [36];
3> dse
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4> acquire networkControlOrder and apply the value as specified in TS 44.060 [36];

3> use the contents of systemlnformation, if provided, as the system information to begin access on the target
GERAN cdll;

2> establish the connection to the target cell indicated in the CellChangeOrder;
NOTE 3: The criteriafor success or failure of the cell change order to GERAN are specified in TS 44.060[36].
1> if the MobilityFromEUTRACommand message includes the purpose set to e-CSFB:

2> if messageContCDMA2000-1XRTT is present:

3> forward the messageContCDMA2000-1XRTT to the CDMA2000 upper layers for the UE to access the
cell(s) indicated in the inter-RAT message in accordance with the specification of the target RAT;

2> if mobilityCDMA2000-HRPD is present and is set to handover:

3> forward the messageContCDMA2000-HRPD to the CDM A2000 upper layers for the UE to access the
cell(s) indicated in the inter-RAT message in accordance with the specification of the target RAT;

2> if mobilityCDMA2000-HRPD is present and is set to redirection:
3> forward the redirectCarrier CDMA2000-HRPD to the CDMA 2000 upper layers,

NOTE 4: When the CDMA2000 upper layers in the UE receive both the messageContCDMA2000-1XRTT and
messageContCDMA2000-HRPD the UE performs concurrent access to both CDMA2000 IxRTT and
CDMAZ2000 HRPD RAT.

NOTE 5: The UE should perform the handover, the cell change order or enhanced IxRTT CS fallback as soon as
possible following the reception of the RRC message MobilityFromEUTRACommand, which could be
before confirming successful reception (HARQ and ARQ) of this message.

5434 Successful completion of the mobility from E-UTRA
Upon successfully completing the handover, the cell change order or enhanced IXRTT CS fallback, the UE shall:
1> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other;

NOTE: If the UE performs enhanced IXRTT CS fallback along with concurrent mobility to CDMA2000 HRPD
and the connection to either CDMA2000 1xRTT or CDMA 2000 HRPD succeeds, then the mobility from
E-UTRA is considered successful.
5.4.3.5 Mobility from E-UTRA failure
The UE shall:
1> if T304 expires (mobility from E-UTRA failure); or
1> if the UE does not succeed in establishing the connection to the target radio access technology; or

1> if the UE is unable to comply with (part of) the configuration included in the MobilityFromEUTRACommand
message; or

1> if thereisaprotocol error in the inter RAT information included in the MobilityFromEUTRACommand message,
causing the UE to fail the procedure according to the specifications applicable for the target RAT:

2> stop T304, if running;

2> if the cs-Fallbackindicator in the MobilityFromEUTRACommand message was set to TRUE or e-CSFB was
present:

3> indicate to upper layersthat the CS Fallback procedure has failed;

2> revert back to the configuration used in the source PCell, excluding the configuration configured by the
physical ConfigDedicated, mac-MainConfig and sps-Config;
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2> initiate the connection re-establishment procedure as specified in 5.3.7;

NOTE: For enhanced CS fallback to CDMA2000 1xRTT, the above UE behavior applies only when the UE is
attempting the enhanced 1xRTT CS fallback and connection to the target radio access technology fails or
if the UE is attempting enhanced 1IXRTT CS fallback along with concurrent mobility to CDMA2000
HRPD and connection to both the target radio access technologies fails.

54.4 Handover from E-UTRA preparation request (CDMA2000)

544.1 General

UE EUTRAN

Handover FromEUTRAPTr epar ationRequest

Figure 5.4.4.1-1: Handover from E-UTRA preparation request

The purpose of this procedureisto trigger the UE to prepare for handover or enhanced 1xRTT CS fallback to
CDMA2000 by requesting a connection with this network. The UE may use this procedure to concurrently prepare for
handover to CDMA2000 HRPD aong with preparation for enhanced CS fallback to COMA2000 1xRTT. This
procedure applies to CDMA 2000 capable UEs only.

This procedureis also used to trigger the UE which supports dual Rx/Tx enhanced 1xCSFB to redirect its second radio
to CDMA2000 IxRTT.

The handover from E-UTRA preparation request procedure applies when signalling radio bearers are established.

5.4.4.2 Initiation

E-UTRAN initiates the handover from E-UTRA preparation request procedure to a UE in RRC_CONNECTED,
possibly in response to a MeasurementReport message or CS fallback indication for the UE, by sending a

Handover FromEUTRAPTrepar ationRequest message. E-UTRA initiates the procedure only when AS security has been
activated.

5443 Reception of the HandoverFromEUTRAPreparationRequest by the UE
Upon reception of the Handover FromEUTRAPTr epar ationRequest message, the UE shall:
1> if dualRxTxRedirectindicator is present in the received message:
2> forward dual RxXTxRedirectIndicator to the CDMA2000 upper layers;
2> forward redirectCarrier CDMA2000-1XRTT to the CDMA2000 upper layers, if included;
1> dse

2> indicate the request to prepare handover or enhanced IXRTT CS fallback and forward the cdma2000-Type to
the CDM A 2000 upper layers,

2> if cdma2000-Type is set to typelXRTT:

3> forward the rand and the mobilityParameters to the CDM A2000 upper layers;
2> if concurrPrepCDMA2000-HRPD is present in the received message:

3> forward concurrPrepCDMA2000-HRPD to the CDMA2000 upper layers;

2> else
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3> forward concurrPrepCDMA2000-HRPD, with its value set to FALSE, to the CDMA2000 upper layers;
5.4.5 UL handover preparation transfer (CDMA2000)

5451 General

UE EUTRAN

ULHandover PreparationTransfer

A 4

Figure 5.4.5.1-1: UL handover preparation transfer

The purpose of this procedure is to tunnel the handover related CDM A 2000 dedicated information or enhanced IXRTT
CsSfalback related CDMA2000 dedicated information from UE to E-UTRAN when requested by the higher layers. The
procedure is triggered by the higher layers on receipt of Handover FromEUTRAPr eparationRequest message. |If
preparing for enhanced CS fallback to CDMA2000 1xRTT and handover to CDMA2000 HRPD, the UE sends two
consecutive ULHandover PreparationTransfer messages to E-UTRAN, one per addressed CDMA2000 RAT Type. This
procedure appliesto CDMA2000 capable UEs only.

5.45.2 Initiation

A UE in RRC_CONNECTED initiates the UL Handover Preparation Transfer procedure whenever there is aneed to
transfer handover or enhanced 1XRTT CS fallback related non-3GPP dedicated information. The UE initiates the UL
handover preparation transfer procedure by sending the ULHandover PreparationTransfer message.

5453 Actions related to transmission of the ULHandoverPreparationTransfer
message
The UE shall set the contents of the ULHandoverPreparationTransfer message as follows:
1> include the cdma2000- Type and the dedicated| nfo;
1> if the cdma2000-Type is set to typel XRTT:
2> include the meid and set it to the value received from the CDMA2000 upper layers;

1> submit the ULHandover PreparationTransfer message to lower layers for transmission, upon which the

procedure ends;
5454 Failure to deliver the ULHandoverPreparationTransfer message
The UE shall:

1> if the UE is unable to guarantee successful delivery of ULHandover PreparationTransfer messages:

2> inform upper layers about the possible failure to deliver the information contained in the concerned
ULHandover PreparationTransfer message;

5.4.6 Inter-RAT cell change order to E-UTRAN

546.1 General
The purpose of the inter-RAT cell change order to E-UTRAN procedure is to transfer, under the control of the source

radio access technology, a connection between the UE and another radio access technology (e.g. GSM/ GPRS) to E-
UTRAN.
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546.2 Initiation

The procedure is initiated when aradio access technology other than E-UTRAN, e.g. GSM/GPRS, using procedures
specific for that RAT, orders the UE to change to an E-UTRAN cell. In response, upper layers request the establishment
of an RRC connection as specified in subclause 5.3.3.

NOTE:  Within the message used to order the UE to change to an E-UTRAN cell, the source RAT should specify
the identity of the target E-UTRAN cell as specified in the specifications for that RAT.

The UE shall:
1> upon receiving an RRCConnectionSetup message:

2> consider the inter-RAT cell change order procedure to have completed successfully;

5.4.6.3 UE fails to complete an inter-RAT cell change order

If theinter-RAT cell change order fails the UE shall return to the other radio access technology and proceed as specified
in the appropriate specifications for that RAT.

The UE shall:
1> upon failure to establish the RRC connection as specified in subclause 5.3.3:
2> consider the inter-RAT cell change order procedure to have failed,;

NOTE: The cell change was network ordered. Therefore, failure to change to the target PCell should not cause the
UE to move to UE-controlled cell selection.

55 Measurements

551 Introduction

The UE reports measurement information in accordance with the measurement configuration as provided by E-
UTRAN. E-UTRAN provides the measurement configuration applicable for aUE in RRC_CONNECTED by means of
dedicated signalling, i.e. using the RRCConnectionReconfiguration message.

The UE can be requested to perform the following types of measurements:
- Intra-frequency measurements: measurements at the downlink carrier frequency(ies) of the serving cell(s).

- Inter-frequency measurements. measurements at frequencies that differ from any of the downlink carrier
frequency(ies) of the serving cell(s).

- Inter-RAT measurements of UTRA freguencies.

- Inter-RAT measurements of GERAN freguencies.

- Inter-RAT measurements of CDMA2000 HRPD or CDMA2000 1xRTT freguencies.
The measurement configuration includes the following parameters:

1. Measurement objects. The objects on which the UE shall perform the measurements.

- For intra-frequency and inter-frequency measurements a measurement object isasingle E-UTRA carrier
frequency. Associated with this carrier frequency, E-UTRAN can configure alist of cell specific offsetsand a
list of 'blacklisted' cells. Blacklisted cells are not considered in event evaluation or measurement reporting.

- Forinter-RAT UTRA measurements a measurement object is a set of cellson asingle UTRA carrier
frequency.

- Forinter-RAT GERAN measurements a measurement object is a set of GERAN carrier frequencies.
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- Forinter-RAT CDMA2000 measurements a measurement object is a set of cells on asingle (HRPD or
IXRTT) carrier frequency.

NOTE 1: Some measurements using the above mentioned measurement objects, only concern asingle cell, e.g.
measurements used to report neighbouring cell system information, PCell UE Rx-Tx time difference.

2. Reporting configurations: A list of reporting configurations where each reporting configuration consists of the
following:

- Reporting criterion: The criterion that triggers the UE to send a measurement report. This can either be
periodical or asingle event description.

- Reporting format: The quantities that the UE includes in the measurement report and associated information
(e.g. number of cellsto report).

3. Measurement identities: A list of measurement identities where each measurement identity links one
measurement object with one reporting configuration. By configuring multiple measurement identitiesit is
possible to link more than one measurement object to the same reporting configuration, as well asto link more
than one reporting configuration to the same measurement object. The measurement identity isused asa
reference number in the measurement report.

4. Quantity configurations: One quantity configuration is configured per RAT type. The quantity configuration
defines the measurement quantities and associated filtering used for al event evaluation and related reporting of
that measurement type. One filter can be configured per measurement quantity.

5. Measurement gaps: Periods that the UE may use to perform measurements, i.e. no (UL, DL) transmissions are
scheduled.

E-UTRAN only configures a single measurement object for a given frequency, i.e. it is not possible to configure two or
more measurement objects for the same frequency with different associated parameters, e.g. different offsets and/ or
blacklists. E-UTRAN may configure multiple instances of the same event e.g. by configuring two reporting
configurations with different thresholds.

The UE maintains a single measurement object list, a single reporting configuration list, and a single measurement
identities list. The measurement object list includes measurement objects, that are specified per RAT type, possibly
including intra-frequency object(s) (i.e. the object(s) corresponding to the serving frequency(ies)), inter-frequency
object(s) and inter-RAT objects. Similarly, the reporting configuration list includes E-UTRA and inter-RAT reporting
configurations. Any measurement object can be linked to any reporting configuration of the same RAT type. Some
reporting configurations may not be linked to a measurement object. Likewise, some measurement objects may not be
linked to a reporting configuration.

The measurement procedures distinguish the following types of cells:
1. The serving cell(s)— these are the PCell and one or more SCells, if configured for a UE supporting CA.
2. Listed cells - these are cells listed within the measurement object(s).

3. Detected cells - these are cells that are not listed within the measurement object(s) but are detected by the UE on
the carrier frequency(ies) indicated by the measurement object(s).

For E-UTRA, the UE measures and reports on the serving cell(s), listed cells and detected cells. For inter-RAT UTRA,
the UE measures and reports on listed cells and optionally on cells that are within arange for which reporting is allowed
by E-UTRAN. For inter-RAT GERAN, the UE measures and reports on detected cells. For inter-RAT CDMA2000, the
UE measures and reports on listed cells.

NOTE 2: For inter-RAT UTRA and CDMA2000, the UE measures and reports also on detected cells for the
purpose of SON.

NOTE 3: This specification is based on the assumption that typically CSG cells of home deployment type are not
indicated within the neighbour list. Furthermore, the assumption is that for non-home deployments, the
physical cell identity is unique within the area of alarge macro cell (i.e. asfor UTRAN).

Whenever the procedural specification, other than contained in sub-clause 5.5.2, refersto afield it concerns afield
included in the VarMeasConfig unless explicitly stated otherwisei.e. only the measurement configuration procedure
coversthe direct UE action related to the received measConfig.
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5.5.2 Measurement configuration

5521 General

E-UTRAN applies the procedure as follows:

to ensure that, whenever the UE has a measConfig, it includes a measObject for each serving frequency;

to configure at most one measurement identity using a reporting configuration with the purpose set to
reportCGl;

for serving frequencies, set the EARFCN within the corresponding measObject according to the band as used for
reception/ transmission;

The UE shall:

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

if the received measConfig includes the measObject ToRemoveL.ist:

2> perform the measurement object removal procedure as specified in 5.5.2.4;

if the received measConfig includes the measObjectToAddModList:

2> perform the measurement object addition/ modification procedure as specified in 5.5.2.5;
if the received measConfig includes the reportConfigToRemoveL.ist:

2> perform the reporting configuration removal procedure as specified in 5.5.2.6;

if the received measConfig includes the reportConfigToAddModList:

2> perform the reporting configuration addition/ modification procedure as specified in 5.5.2.7;
if the received measConfig includes the quantityConfig:

2> perform the quantity configuration procedure as specified in 5.5.2.8;

if the received measConfig includes the measldToRemoveL.ist:

2> perform the measurement identity removal procedure as specified in 5.5.2.2;

if the received measConfig includes the measldToAddModList:

2> perform the measurement identity addition/ modification procedure as specified in 5.5.2.3;
if the received measConfig includes the measGapConfig:

2> perform the measurement gap configuration procedure as specified in 5.5.2.9;

if the received measConfig includes the s-Measure:

2> set the parameter s-Measure within VarMeasConfig to the lowest value of the RSRP rangesindicated by the
received value of s-Measure;

if the received measConfig includes the preRegistrationlnfoHRPD:

2> forward the preRegistrationlnfoHRPD to CDMA2000 upper layers;

if the received measConfig includes the speedStatePars:

2> set the parameter speedStatePars within VarMeasConfig to the received value of speedStatePars;
if the received measConfig includes the allowl nterruptions:

2> set the parameter allowl nterruptions within VarMeasConfig to the received value of allowlnterruptions;
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5.5.2.2 Measurement identity removal
The UE shall:

1> for each measld included in the received measldToRemoveList that is part of the current UE configuration in
VarMeasConfig:

2> remove the entry with the matching measld from the measldList within the VarMeasConfig;
2> remove the measurement reporting entry for this measld from the VarMeasReportLigt, if included;

2> stop the periodical reporting timer or timer T321, whichever oneis running, and reset the associated
information (e.g. timeToTrigger) for this measld;

NOTE: The UE does not consider the message as erroneous if the measldToRemoveL.ist includes any measid
value that is not part of the current UE configuration.

5.5.2.2a Measurement identity autonomous removal
The UE shall:
1> for each measld included in the measl dList within VarMeasConfig:

2> if the associated reportConfig concerns an event involving a serving cell while the concerned serving cell is
not configured:

3> remove the measld from the measl dList within the VarMeasConfig;
3> remove the measurement reporting entry for this measld from the VarMeasReportLigt, if included;

3> stop the periodical reporting timer if running, and reset the associated information (e.g. timeToTrigger)
for this measld;

NOTE 1: The above UE autonomous removal of measld's applies only for measurement events A1, A2, A6, and
also applies for events A3 and A5 if configured for PSCell.

NOTE 2: When performed during re-establishment, the UE is only configured with a primary frequency (i.e. the
SCell(s) are released, if configured).

5.5.2.3 Measurement identity addition/ modification
E-UTRAN applies the procedure as follows:

- configureameasld only if the corresponding measurement object, the corresponding reporting configuration and
the corresponding quantity configuration, are configured;

The UE shall:
1> for each measld included in the received measldToAddModList:
2> if an entry with the matching measld exists in the measidList within the VarMeasConfig:
3> replace the entry with the value received for this measid;
2> else
3> add a new entry for this measld within the VarMeasConfig;
2> remove the measurement reporting entry for this measld from the VarMeasReportLigt, if included;

2> stop the periodical reporting timer or timer T321, whichever oneis running, and reset the associated
information (e.g. timeToTrigger) for this measld;

2> if thetrigger Typeis set to periodical and the purposeis set to reportCGl in the reportConfig associated with
this measld:
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3> if the measObject associated with this measld concerns E-UTRA:
4> if the si-RequestForHO isincluded in the reportConfig associated with this measld:
5> if the UE is a category O UE according to TS 36.306 [5]:
6> start timer T321 with the timer value set to 190 ms for this measld;
5> else:
6> start timer T321 with the timer value set to 150 ms for this measld;
4> else
5> start timer T321 with the timer value set to 1 second for this measid;
3> elseif the measObject associated with this measld concerns UTRA:
4> if the si-RequestForHO isincluded in the reportConfig associated with this measl d:
5> for UTRA FDD, start timer T321 with the timer value set to 2 seconds for this measld;
5> for UTRA TDD, start timer T321 with the timer value set to [1 second] for this measld;
4> else:
5> start timer T321 with the timer value set to 8 seconds for this measid;
3> dse

4> start timer T321 with the timer value set to 8 seconds for this measld;

55.24 Measurement object removal
The UE shall:

1> for each measObjectld included in the received measObjectToRemovelist that is part of the current UE
configuration in VarMeasConfig:

2> remove the entry with the matching measObjectld from the measObjectList within the VarMeasConfig;
2> remove all measld associated with this measObjectld from the measldList within the VarMeasConfig, if any;
2> if ameasld isremoved from the measldList:

3> remove the measurement reporting entry for this measld from the VarMeasReportList, if included;

3> stop the periodical reporting timer or timer T321, whichever oneis running, and reset the associated
information (e.g. timeToTrigger) for this measid,;

NOTE: The UE does not consider the message as erroneous if the measObjectToRemovelist includes any
measObjectld value that is not part of the current UE configuration.
5.5.25 Measurement object addition/ modification
The UE shall:
1> for each measObjectld included in the received measObjectToAddModList:

2> if an entry with the matching measObjectld exists in the measObjectList within the VarMeasConfig, for this
entry:

3> reconfigure the entry with the value received for this measObject, except for the fields
cellsToAddModList, blackCellsToAddModLigt, altTTT-CellsToAddModList, cellsToRemoveL.ist,
blackCellsToRemovelL.ist, altTTT-CellsToRemoveL.ist, measSubframePatternConfigNeigh and measDS
Config;
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3> if the received measObject includes the cellsToRemoveL.ist:
4> for each cellindex included in the cellsToRemoveL.ist:
5> remove the entry with the matching celllndex from the cellsToAddModList;
3> if the received measObject includes the cellsToAddModList:
4> for each celllndex value included in the cellsToAddModList:
5> if an entry with the matching celllndex exists in the cellsToAddModList:
6> replace the entry with the value received for this celllndex;
5> else:
6> add a new entry for the received celllndex to the cellsToAddModList;
3> if the received measObject includes the blackCellsToRemoveL.ist:
4> for each cellindex included in the blackCellsToRemovelL.ist:
5> remove the entry with the matching cellindex from the blackCellsToAddModList;

NOTE 1: For each celllndex included in the blackCellsToRemoveL.ist that concerns overlapping ranges of cells, a
cell isremoved from the black list of cellsonly if all cell indexes containing it are removed.

3> if the received measObject includes the blackCellsToAddModList:
4> for each celllndex included in the blackCellsToAddModList:
5> if an entry with the matching celllndex is included in the blackCellsToAddModList:
6> replace the entry with the value received for this celllndex;
5> elser
6> add a new entry for the received cellIndex to the blackCellsToAddModList;
3> if the received measObject includes the alt TTT-CellsToRemoveL.ist:
4> for each cellindex included in the altTTT-Cell SToRemoveL.ist:
5> remove the entry with the matching celllndex from the alt TTT-CellsToAddModList;

NOTE 2: For each celllndex included in the alt TTT-CellsToRemovelL.ist that concerns overlapping ranges of cells, a
cell isremoved from the list of cellsonly if al cell indexes containing it are removed.

3> if the received measObject includes the alt TTT-CellsToAddModList:
4> for each cellindex value included in the altTTT-CellsToAddModList:
5> if an entry with the matching cellIndex existsin the alt TTT-CellsToAddModList:
6> replace the entry with the value received for this celllndex;
5> else:
6> add a new entry for the received cellIndex to the alt TTT-CellsToAddModList;
3> if the received measObject includes measSubframePatter nConfigNeigh:
4> set measSubframePatter nConfigNeigh within the VarMeasConfig to the value of the received field
3> if the received measObject includes measDS-Config:
4> if measDS-Configis set to setup:
5> if the received measDS-Config includes the measCS -RS- ToRemoveL.ist:
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6> for each measCS-RS-1d included in the measCS -RS-ToRemoveL.ist:
7> remove the entry with the matching measCS-RS-Id from the measCS -RS-ToAddModList;

5> if the received measDS-Config includes the measCS-RS- ToAddModList, for each measCS-RS 1d
value included in the measCS -RS- ToAddModlList:

6> if an entry with the matching measCS-RS-1d exists in the measCS-RS- ToAddModList:
7> replace the entry with the value received for this measC3-RS-Id;

6> else:
7> add a new entry for the received measCS-RS-1d to the measCS-RS- ToAddModList;

5> set other fields of the measDS-Config within the VarMeasConfig to the value of the received
fields;

5> perform the discovery signals measurement timing configuration procedure as specified in
5.5.2.10;

4> else
5> release the discovery signals measurement configuration;
3> for each measld associated with this measObjectld in the measldList within the VarMeasConfig, if any:
4> remove the measurement reporting entry for this measld from the VarMeasReportLigt, if included;

4> stop the periodical reporting timer or timer T321, whichever oneis running, and reset the associated
information (e.g. timeToTrigger) for this measld;

2> ese
3> add a new entry for the received measObject to the measObjectList within VarMeasConfig;
NOTE 3: UE does not need to retain cellForWhichToReportCGl in the measObject after reporting cgi-Info.

5.5.2.6 Reporting configuration removal
The UE shall:

1> for each reportConfigld included in the received reportConfigToRemovel.ist that is part of the current UE
configuration in VarMeasConfig:

2> remove the entry with the matching reportConfigld from the reportConfigList within the VarMeasConfig;
2> remove all measld associated with the reportConfigld from the measldList within the VarMeasConfig, if any;
2> if ameasld isremoved from the measldList:

3> remove the measurement reporting entry for this measld from the VarMeasReportList, if included;

3> stop the periodical reporting timer or timer T321, whichever one is running, and reset the associated
information (e.g. timeToTrigger) for this measid,;

NOTE: The UE does not consider the message as erroneous if the reportConfigToRemoveList includes any
reportConfigld value that is not part of the current UE configuration.

5.5.2.7 Reporting configuration addition/ modification
The UE shall:

1> for each reportConfigld included in the received reportConfigToAddModList:
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2> if an entry with the matching reportConfigld exists in the reportConfigList within the VarMeasConfig, for
this entry:

3> reconfigure the entry with the value received for this reportConfig;

3> for each measld associated with this reportConfigld included in the measldList within the
VarMeasConfig, if any:

4> remove the measurement reporting entry for this measld from in VarMeasReportList, if included;

4> stop the periodical reporting timer or timer T321, whichever one is running, and reset the associated
information (e.g. timeToTrigger) for this measld;

2> else

3> add a new entry for the received reportConfig to the reportConfigList within the VarMeasConfig;

5.5.2.8 Quantity configuration
The UE shall:
1> for each RAT for which the received quantityConfig includes parameter(s):

2> set the corresponding parameter(s) in quantityConfig within VarMeasConfig to the value of the received
quantityConfig parameter(s);

1> for each measld included in the measldList within VarMeasConfig:
2> remove the measurement reporting entry for this measld from the VarMeasReportLigt, if included;
2> stop the periodical reporting timer or timer T321, whichever oneis running, and reset the associated
information (e.g. timeToTrigger) for this measld;
5.5.2.9 Measurement gap configuration
The UE shall:
1> if measGapConfig is set to setup:
2> if ameasurement gap configuration is already setup, release the measurement gap configuration;

2> setup the measurement gap configuration indicated by the measGapConfig in accordance with the received
gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following condition
(SFN and subframe of MCG cells):

SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T= MGRP/10 as defined in TS 36.133 [16];
NOTE: The UE appliesasingle gap, which timing isrelative to the MCG cells, even when configured with DC.
1> else

2> release the measurement gap configuration;

5.5.2.10 Discovery signals measurement timing configuration

The UE shall setup the discovery signals measurement timing configuration (DM TC) in accordance with the received
dmtc-PeriodOffset, i.e., the first subframe of each DMTC occasion occurs at an SFN and subframe of the PCell meeting

the following condition:
SFN mod T = FLOOR(dmtc-Offset/10);

subframe = dmtc-Offset mod 10;
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with T = dmtc-Periodicity/10;
On the concerned frequency, the UE shall not consider discovery signals transmission in subframes outside the DMTC
occasion.

55.3 Performing measurements

5531 General

For all measurements the UE appliesthe layer 3 filtering as specified in 5.5.3.2, before using the measured results for
evaluation of reporting criteria or for measurement reporting.

The UE shall:
1> whenever the UE has a measConfig, perform RSRP and RSRQ measurements for each serving cell asfollows:

2> for the PCell, apply the time domain measurement resource restriction in accordance with
measubframePatternPCell, if configured;

2> if the UE supports CRS based discovery signals measurement:

3> for each SCell in deactivated state, apply the discovery signals measurement timing configuration in
accordance with measDS-Config, if configured within the measObject corresponding to the frequency of
the SCell;

1> for each measld included in the measldList within VarMeasConfig:
2> if the purpose for the associated reportConfig is set to reportCGl:
3> if si-RequestForHO is configured for the associated reportConfig:

4> perform the corresponding measurements on the frequency and RAT indicated in the associated
measObject using autonomous gaps as necessary;

3> dse

4> perform the corresponding measurements on the frequency and RAT indicated in the associated
measObject using available idle periods or using autonomous gaps as necessary;

NOTE 1: If autonomous gaps are used to perform measurements, the UE is allowed to temporarily abort
communication with al serving cell(s), i.e. create autonomous gaps to perform the corresponding
measurements within the limits specified in TS 36.133 [16]. Otherwise, the UE only supports the
measurements with the purpose set to reportCGI only if E-UTRAN has provided sufficient idle periods.

3> try to acquire the global cell identity of the cell indicated by the cellForWhichToReportCGI in the
associated measObject by acquiring the relevant system information from the concerned cell;

3> if the cell indicated by the cell ForWhichToReportCGlI included in the associated measObject is an E-
UTRAN cell:

4> try to acquire the CSG identity, if the CSG identity is broadcast in the concerned cell;
4> try to acquire the trackingAreaCode in the concerned cell;

4> try to acquire the list of additional PLMN ldentities, asincluded in the plmn-ldentityList, if multiple
PLMN identities are broadcast in the concerned cell;

NOTE 2: The'primary' PLMN is part of the global cell identity.

3> if the cell indicated by the cell ForWhichToReportCGlI included in the associated measObject isa UTRAN
cell:

4> try to acquire the LAC, the RAC and thelist of additional PLMN Identities, if multiple PLMN
identities are broadcast in the concerned cdll;
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4> try to acquire the CSG identity, if the CSG identity is broadcast in the concerned cell;

3> if the cell indicated by the cell ForWhichToReportCGlI included in the associated measObject is a GERAN
cell:

4> try to acquire the RAC in the concerned cell;

3> if the cell indicated by the cell ForWhichToReportCGlI included in the associated measObject is a
CDMA2000 cell and the cdma2000-Type included in the measObject is typeHRPD:

4> try to acquire the Sector ID in the concerned cell;

3> if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is a
CDMA2000 cell and the cdma2000-Type included in the measObject is typel XRTT:

4> try to acquirethe BASE ID, SID and NID in the concerned cell;
2> else

3> if ameasurement gap configuration is setup; or

3> if the UE does not require measurement gaps to perform the concerned measurements:
4> if ssMeasure is not configured; or
4> if ssMeasure is configured and the PCell RSRP, after layer 3 filtering, islower than thisvalue; or
4> if measDS-Config is configured in the associated measObject:

5> if the UE supports CSI-RS based discovery signals measurement; and

5> if the eventld in the associated reportConfig is set to eventC1 or eventC2, or if reportStrongestCS -
RSsisincluded in the associated reportConfig:

6> perform the corresponding measurements of CSI-RS resources on the frequency indicated in
the concerned measObject, applying the discovery signals measurement timing configuration
in accordance with measDS-Config in the concerned measObject;

6> if reportCRS-Meas isincluded in the associated reportConfig, perform the corresponding
measurements of neighbouring cells on the frequencies indicated in the concerned measObject
asfollows:

7> for neighbouring cells on the primary frequency, apply the time domain measurement
resource restriction in accordance with measSubframePatternConfigNeigh, if configured in
the concerned measObject;

7> apply the discovery signals measurement timing configuration in accordance with measDS-
Config in the concerned measObject;

5> else

6> perform the corresponding measurements of neighbouring cells on the frequencies and RATSs
indicated in the concerned measObject as follows:

7> for neighbouring cells on the primary frequency, apply the time domain measurement
resource restriction in accordance with measSubframePatternConfigNeigh, if configured in
the concerned measObject;

7> if the UE supports CRS based discovery signals measurement, apply the discovery signals
measurement timing configuration in accordance with measDS-Config, if configured in the
concerned measObject;

4> if the ue-RXTxTimeDiffPeriodical is configured in the associated reportConfig:
5> perform the UE Rx—Tx time difference measurements on the PCell;

2> perform the evaluation of reporting criteria as specified in 5.5.4;
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NOTE 3: The s-Measure defines when the UE is required to perform measurements. The UE is however alowed to
perform measurements also when the PCell RSRP exceeds s-Measure, e.g., to measure cells broadcasting
a CSG identity following use of the autonomous search function as defined in TS 36.304 [4].

5.5.3.2 Layer 3 filtering
The UE shall:

1> for each measurement quantity that the UE performs measurements according to 5.5.3.1:

NOTE 1: Thisdoes not include quantities configured solely for UE Rx-Tx time difference measurementsi.e. for
those type of measurements the UE ignores the trigger Quantity and reportQuantity.

2> filter the measured result, before using for evaluation of reporting criteria or for measurement reporting, by
the following formula:

F.=(1-a)-F _,+a-M,

where
Mn isthe latest received measurement result from the physical layer;

Fnisthe updated filtered measurement result, that is used for evaluation of reporting criteria or for
measurement reporting;

Fn-1isthe old filtered measurement result, where Fo is set to M1 when the first measurement result from
the physical layer isreceived; and

a= 1209 where k is the filter Coefficient for the corresponding measurement quantity received by the
quantityConfig;

2> adapt the filter such that the time characteristics of the filter are preserved at different input rates, observing
that the filter Coefficient k assumes a sample rate equal to 200 ms;

NOTE 2: If kissetto 0, no layer 3 filtering is applicable.

NOTE 3: Thefiltering is performed in the same domain as used for evaluation of reporting criteria or for
measurement reporting, i.e., logarithmic filtering for logarithmic measurements.

NOTE 4: Thefilter input rate isimplementation dependent, to fulfil the performance requirements set in [16]. For
further details about the physical layer measurements, see TS 36.133 [16].

554 Measurement report triggering

554.1 General
If security has been activated successfully, the UE shall:
1> for each measld included in the measl dList within VarMeasConfig:
2> if the corresponding reportConfig includes a purpose set to reportStrongestCellsFor SON:
3> consider any neighbouring cell detected on the associated frequency to be applicable;
2> elseif the corresponding reportConfig includes a purpose set to reportCGil:

3> consider any neighbouring cell detected on the associated frequency/ set of frequencies (GERAN) which
has aphysical cell identity matching the value of the cellForWhichToReportCGI included in the
corresponding measObject within the VarMeasConfig to be applicable;

2> else

3> if the corresponding measObject concerns E-UTRA:
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4> if the ue-RXTxTimeDiffPeriodical is configured in the corresponding reportConfig:
5> consider only the PCell to be applicable;

4> elseif the eventAl or eventA2 is configured in the corresponding reportConfig:
5> consider only the serving cell to be applicable;

4> elseif eventC1 or eventC2 is configured in the corresponding reportConfig; or if reportSrongestCa -
RSsisincluded in the corresponding reportConfig:

5> consider a CSI-RS resource on the associated frequency to be applicable when the concerned CSI-
RS resource isincluded in the measCS -RS-ToAddModList defined within the VarMeasConfig for
this measld;

4> else

5> consider any neighbouring cell detected on the associated frequency to be applicable when the
concerned cell is not included in the blackCellsToAddModList defined within the VarMeasConfig
for this measld;

5> for eventsinvolving a serving cell on one frequency and neighbours on another frequency,
consider the serving cell on the other frequency as a neighbouring cell;

4> if the corresponding reportConfig includes alternativeTimeToTrigger and if the UE supports
alternativeTimeToTrigger:

5> use the value of alternativeTimeToTrigger asthe time to trigger instead of the value of
timeToTrigger in the corresponding reportConfig for cellsincluded in the altTTT-
CellsToAddModList of the corresponding measObject;

3> elseif the corresponding measObject concerns UTRA or CDMA2000:

4> consider a neighbouring cell on the associated frequency to be applicable when the concerned cell is
included in the cellsToAddModList defined within the VarMeasConfig for this measld (i.e. the cell is
included in the white-list);

NOTE 0: The UE may also consider a neighbouring cell on the associated UTRA frequency to be applicable when
the concerned cell isincluded in the csg-allowedReportingCells within the VarMeasConfig for this
measld, if configured in the corresponding measObjectUTRA (i.e. the cell isincluded in the range of
physical cell identities for which reporting is alowed).

3> elseif the corresponding measObject concerns GERAN:

4> consider a neighbouring cell on the associated set of frequencies to be applicable when the concerned
cell matches the nce-Permitted defined within the VarMeasConfig for this measid;

2> if thetrigger Typeis set to event and if the entry condition applicable for this event, i.e. the event
corresponding with the eventld of the corresponding reportConfig within VarMeasConfig, is fulfilled for one
or more applicable cells for all measurements after layer 3 filtering taken during timeToTrigger defined for
this event within the VarMeasConfig, while the VarMeasReportList does not include an measurement
reporting entry for this measld (afirst cell triggers the event):

3> include a measurement reporting entry within the VarMeasReportList for this measld;
3> set the number OfReportsSent defined within the VarMeasReportList for thismeasid to 0;

3> include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this
measld;

3> if the UE supports T312 and if useT312 isincluded for this event and if T310 is running:
4> if T312 isnot running:
5> start timer T312 with the value configured in the corresponding measObject;

3> initiate the measurement reporting procedure, as specified in 5.5.5;
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2>

2>

2>

2>

if thetrigger Type is set to event and if the entry condition applicable for this event, i.e. the event
corresponding with the eventld of the corresponding reportConfig within VarMeasConfig, is fulfilled for one
or more applicable cells not included in the cellsTriggeredList for all measurements after layer 3 filtering
taken during timeToTrigger defined for this event within the VarMeasConfig (a subsequent cell triggers the
event):

3> set the number OfReportsSent defined within the VarMeasReportList for this measid to 0;

3> include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this
measld;

3> if the UE supports T312 and if useT312 isincluded for this event and if T310is running:
4> if T312is not running:
5> start timer T312 with the value configured in the corresponding measObject;
3> initiate the measurement reporting procedure, as specified in 5.5.5;

if the trigger Typeis set to event and if the leaving condition applicable for this event is fulfilled for one or
more of the cellsincluded in the cellsTriggeredList defined within the VarMeasReportList for this measld for
all measurements after layer 3 filtering taken during timeToTrigger defined within the VarMeasConfig for
this event:

3> remove the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this
measld,;

3> if the UE supports T312 and if useT312 isincluded for this event and if T310is running:
4> if T312is not running:
5> start timer T312 with the value configured in the corresponding measObject;

3> if reportOnLeave is set to TRUE for the corresponding reporting configuration or if a6-ReportOnLeaveis
set to TRUE for the corresponding reporting configuration:

4> initiate the measurement reporting procedure, as specified in 5.5.5;

3> if the cellsTriggeredList defined within the VarMeasReportList for this measld is empty:
4> remove the measurement reporting entry within the VarMeasReportList for this measld;
4> stop the periodical reporting timer for this measld, if running;

if the trigger Typeis set to event and if the entry condition applicable for this event, i.e. the event
corresponding with the eventld of the corresponding reportConfig within VarMeasConfig, is fulfilled for one
or more applicable CSI-RS resources for all measurements after layer 3 filtering taken during timeToTrigger
defined for this event within the VarMeasConfig, while the VarMeasReportList does not include an
measurement reporting entry for thismeasld (i.e. afirst CSI-RS resource triggers the event):

3> include a measurement reporting entry within the VarMeasReportList for this measld;
3> set the number OfReportsSent defined within the VarMeasReportList for thismeasid to O;

3> include the concerned CSI-RS resource(s) in the csi-RS-TriggeredList defined within the
VarMeasReportList for this measld;

3> initiate the measurement reporting procedure, as specified in 5.5.5;

if thetrigger Type is set to event and if the entry condition applicable for this event, i.e. the event
corresponding with the eventld of the corresponding reportConfig within VarMeasConfig, is fulfilled for one
or more applicable CSI-RS resources not included in the csi-RS-TriggeredList for all measurements after
layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig (i.e. a
subsequent CSI-RS resource triggers the event):

3> set the number OfReportsSent defined within the VarMeasReportList for thismeasid to O;
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3> include the concerned CSI-RS resource(s) in the csi-RS-TriggeredList defined within the
VarMeasReportList for this measld;
3> initiate the measurement reporting procedure, as specified in 5.5.5;

2> if thetriggerTypeis set to event and if the leaving condition applicable for this event is fulfilled for one or
more of the CSI-RS resources included in the csi-RS-TriggeredList defined within the VarMeasReportList for
thismeasld for all measurements after layer 3 filtering taken during timeToTrigger defined within the
VarMeasConfig for this event:

3> remove the concerned CSI-RS resource(s) in the csi-RS-TriggeredList defined within the
VarMeasReportList for this measid;

3> if c1-ReportOnLeaveis set to TRUE for the corresponding reporting configuration or if c2-
ReportOnLeave is set to TRUE for the corresponding reporting configuration:

4> initiate the measurement reporting procedure, as specified in 5.5.5;

3> if the csi-RS-TriggeredList defined within the VarMeasReportList for this measld is empty:
4> remove the measurement reporting entry within the VarMeasReportList for this measld;
4> stop the periodical reporting timer for this measld, if running;

2> if the purpose isincluded and set to reportStrongestCells or to reportStrongestCellsFor SON and if a (first)
measurement result is available:

3> include a measurement reporting entry within the VarMeasReportList for this measld;
3> set the number OfReportsSent defined within the VarMeasReportList for thismeasid to O;
3> initiate the measurement reporting procedure, as specified in 5.5.5;

NOTE 1: If the purposeis set to reportStrongestCells and reportStrongestCS-RSsis not included and
reportAmount > 1, the UE initiates afirst measurement report immediately after the quantity to be
reported becomes available for the PCell. If the purpose is set to reportStrongestCells and
reportSrongestCS-RSsis not included and reportAmount = 1, the UE initiates a first measurement report
immediately after the quantity to be reported becomes available for the PCell and for the strongest cell
among the applicable cells. If the purpose is set to reportStrongestCellsFor SON, the UE initiates a first
measurement report when it has determined the strongest cells on the associated frequency.

2> upon expiry of the periodical reporting timer for this measld:
3> initiate the measurement reporting procedure, as specified in 5.5.5;

2> if the purposeisincluded and set to reportCGI and if the UE acquired the information needed to set all fields
of cgi-Info for the requested cell:

3> include a measurement reporting entry within the VarMeasReportList for this measid;
3> set the number OfReportsSent defined within the VarMeasReportList for this measid to 0;
3> stop timer T321,
3> initiate the measurement reporting procedure, as specified in 5.5.5;
2> upon expiry of the T321 for this measld:
3> include a measurement reporting entry within the VarMeasReportList for this measid;
3> set the number OfReportsSent defined within the VarMeasReportList for this measid to O;
3> initiate the measurement reporting procedure, as specified in 5.5.5;

NOTE 2: The UE does not stop the periodical reporting with trigger Type set to event or to periodical while the
corresponding measurement is not performed due to the PCell RSRP being equal to or better than s-
Measure or due to the measurement gap not being setup.
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NOTE 3: If the UE is configured with DRX, the UE may delay the measurement reporting for event triggered and
periodical triggered measurements until the Active Time, which isdefined in TS 36.321 [6].

5.5.4.2 Event Al (Serving becomes better than threshold)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition A1-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A1-2, as specified below, is fulfilled;

1> for this measurement, consider the primary or secondary cell that is configured on the frequency indicated in the
associated measObjectEUTRA to be the serving cell;

Inequality A1-1 (Entering condition)
Ms—Hys> Thresh
Inequality A1-2 (Leaving condition)
Ms+ Hys< Thresh
The variables in the formula are defined as follows:
Msis the measurement result of the serving cell, not taking into account any offsets.
Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).

Thresh is the threshold parameter for this event (i.e. al-Threshold as defined within reportConfigEUTRA for this
event).

Msisexpressed in dBmin case of RSRP, or in dB in case of RSRQ.
Hysis expressed in dB.

Thresh is expressed in the same unit as Ms.

5543 Event A2 (Serving becomes worse than threshold)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition A2-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A2-2, as specified below, is fulfilled;

1> for this measurement, consider the primary or secondary cell that is configured on the frequency indicated in the
associated measObjectEUTRA to be the serving cell;

Inequality A2-1 (Entering condition)
Ms+ Hys< Thresh
Inequality A2-2 (Leaving condition)
Ms— Hys> Thresh
The variables in the formula are defined as follows:
Msis the measurement result of the serving cell, not taking into account any offsets.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).

Thresh is the threshold parameter for this event (i.e. a2-Threshold as defined within reportConfigEUTRA for this
event).

Msisexpressed in dBmin case of RSRP, or in dB in case of RSRQ.
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Hysisexpressed in dB.

Thresh is expressed in the same unit as Ms.

5544 Event A3 (Neighbour becomes offset better than PCell/ PSCell)
The UE shall:
1> consider the entering condition for this event to be satisfied when condition A3-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A3-2, as specified below, is fulfilled;
1> if usePSCell of the corresponding reportConfig is set to true:
2> use the PSCell for Mp, Ofp and Ocp;
1> dse
2> use the PCell for Mp, Ofp and Ocp;

NOTE Thecdl(s) that triggers the event is on the frequency indicated in the associated measObject which may
be different from the frequency used by the PCell/ PSCell.

Inequality A3-1 (Entering condition)
Mn+Ofn+ Ocn— Hys > Mp+ Ofp+ Ocp+ Off
Inequality A3-2 (Leaving condition)
Mn+Ofn+ Ocn+ Hys < Mp+ Ofp+ Ocp+ Off
The variables in the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ofn isthe frequency specific offset of the frequency of the neighbour cell (i.e. offsetFreq as defined within
measObjectEUTRA corresponding to the frequency of the neighbour cell).

Ocn isthe cell specific offset of the neighbour cell (i.e. celllndividual Offset as defined within measObjectEUTRA
corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell.

Mp is the measurement result of the PCell/ PSCell, not taking into account any offsets.

Ofp isthe frequency specific offset of the frequency of the PCell/ PSCell (i.e. offsetFreq as defined within
measObjectEUTRA corresponding to the frequency of the PCell/ PSCell).

Ocp isthe cell specific offset of the PCell/ PSCell (i.e. cellIndividual Offset as defined within measObjectEUTRA
corresponding to the frequency of the PCell/ PSCell), and is set to zero if not configured for the PCell/ PSCell.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).
Off isthe offset parameter for this event (i.e. a3-Offset as defined within reportConfigEUTRA for this event).
Mn, Mp are expressed in dBm in case of RSRP, or in dB in case of RSRQ.

Ofn, Ocn, Ofp, Ocp, Hys, Off are expressed in dB.

5545 Event A4 (Neighbour becomes better than threshold)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition A4-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A4-2, as specified below, is fulfilled;

Inequality A4-1 (Entering condition)
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Mn+ Ofn+Ocn—Hys> Thresh
Inequality A4-2 (Leaving condition)
Mn+Ofn+Ocn+ Hys< Thresh
The variables in the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ofn isthe frequency specific offset of the frequency of the neighbour cell (i.e. offsetFreq as defined within
measObjectEUTRA corresponding to the frequency of the neighbour cell).

Ocn isthe cell specific offset of the neighbour cell (i.e. celllndividual Offset as defined within measObjectEUTRA
corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).

Thresh is the threshold parameter for this event (i.e. a4-Threshold as defined within reportConfigEUTRA for this
event).

Mn isexpressed in dBmin case of RSRP, or in dB in case of RSRQ.
Ofn, Ocn, Hys are expressed in dB.
Thresh is expressed in the same unit as Mn.
5.5.4.6 Event A5 (PCell/ PSCell becomes worse than threshold1 and neighbour
becomes better than threshold?2)

The UE shall:

1> consider the entering condition for this event to be satisfied when both condition A5-1 and condition A5-2, as
specified below, are fulfilled;

1> consider the leaving condition for this event to be satisfied when condition A5-3 or condition A5-4, i.e. at least
one of the two, as specified below, is fulfilled;

1> if usePSCell of the corresponding reportConfig is set to true:
2> use the PSCell for Mp;

1> else
2> use the PCell for Mp;

NOTE: Thecell(s) that triggers the event is on the frequency indicated in the associated measObject which may
be different from the frequency used by the PCell/ PSCell.

Inequality A5-1 (Entering condition 1)
Mp+ Hys < Threshl

Inequality A5-2 (Entering condition 2)
Mn+Ofn+Ocn— Hys> Thresh2
Inequality A5-3 (Leaving condition 1)
Mp— Hys > Threshl

Inequality A5-4 (Leaving condition 2)
Mn+Ofn+Ocn+ Hys < Thresh2

The variables in the formula are defined as follows:
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Mp is the measurement result of the PCell/ PSCell, not taking into account any offsets.
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ofn isthe frequency specific offset of the frequency of the neighbour cell (i.e. offsetFreq as defined within
measObjectEUTRA corresponding to the frequency of the neighbour cell).

Ocn isthe cell specific offset of the neighbour cell (i.e. cellIndividual Offset as defined within measObjectEUTRA
corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).

Threshl isthe threshold parameter for this event (i.e. a5-Thresholdl as defined within reportConfigEUTRA for this
event).

Thresh2 is the threshold parameter for this event (i.e. a5-Threshold2 as defined within reportConfigEUTRA for this
event).

Mn, Mp are expressed in dBm in case of RSRP, or in dB in case of RSRQ.
Ofn, Ocn, Hys are expressed in dB.
Threshlisexpressed in the same unit as Mp.

Thresh2 is expressed in the same unit as Mn.

5.5.4.6a Event A6 (Neighbour becomes offset better than SCell)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition A6-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A6-2, as specified below, is fulfilled;

1> for this measurement, consider the (secondary) cell that is configured on the frequency indicated in the
associated measObjectEUTRA to be the serving cell;

NOTE: The neighbour(s) is on the same frequency as the SCell i.e. both are on the frequency indicated in the
associated measObject.

Inequality A6-1 (Entering condition)
Mn+ Ocn— Hys > Ms+ Ocs+ Off
Inequality A6-2 (Leaving condition)
Mn+ Ocn+ Hys < Ms+ Ocs+ Off
The variables in the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ocn isthe cell specific offset of the neighbour cell (i.e. celllndividual Offset as defined within measObjectEUTRA
corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell.

Msis the measurement result of the serving cell, not taking into account any offsets.

Ocsisthe cell specific offset of the serving cell (i.e. celllndividual Offset as defined within measObjectEUTRA
corresponding to the serving frequency), and is set to zero if not configured for the serving cell.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).
Off isthe offset parameter for this event (i.e. a6-Offset as defined within reportConfigEUTRA for this event).

Mn, Msare expressed in dBm in case of RSRP, or in dB in case of RSRQ.

Ocn, Ocs, Hys, Off are expressed in dB.
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5547 Event B1 (Inter RAT neighbour becomes better than threshold)

The UE shall:
1> for UTRA and CDMA2000, only trigger the event for cellsincluded in the corresponding measurement object;
1> consider the entering condition for this event to be satisfied when condition B1-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition B1-2, as specified below, is fulfilled;

Inequality B1-1 (Entering condition)

Mn+ Ofn— Hys > Thresh

Inequality B1-2 (Leaving condition)

Mn+Ofn+ Hys < Thresh

The variables in the formula are defined as follows:

Mn is the measurement result of the inter-RAT neighbour cell, not taking into account any offsets. For CDMA 2000
measurement result, pilotStrength is divided by -2.

Ofn isthe frequency specific offset of the frequency of the inter-RAT neighbour cell (i.e. offsetFreq as defined
within the measObject corresponding to the frequency of the neighbour inter-RAT cell).

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfiginterRAT for this event).

Thresh is the threshold parameter for this event (i.e. b1-Threshold as defined within reportConfiglnter RAT for this
event). For CDMA2000, bl-Threshold is divided by -2.

Mn isexpressed in dBm or in dB, depending on the measurement quantity of the inter-RAT neighbour cell.
Ofn, Hys are expressed in dB.
Thresh is expressed in the same unit as Mn.
5548 Event B2 (PCell becomes worse than threshold1 and inter RAT neighbour
becomes better than threshold?2)
The UE shall:
1> for UTRA and CDMA2000, only trigger the event for cellsincluded in the corresponding measurement object;

1> consider the entering condition for this event to be satisfied when both condition B2-1 and condition B2-2, as
specified below, are fulfilled;

1> consider the leaving condition for this event to be satisfied when condition B2-3 or condition B2-4, i.e. at least
one of the two, as specified below, is fulfilled;

Inequality B2-1 (Entering condition 1)
Mp+ Hys < Threshl

Inequality B2-2 (Entering condition 2)
Mn+Ofn— Hys > Thresh2

Inequality B2-3 (Leaving condition 1)
Mp— Hys > Threshl

Inequality B2-4 (Leaving condition 2)
Mn+Ofn+ Hys < Thresh2

The variables in the formula are defined as follows:

ETSI



3GPP TS 36.331 version 12.14.0 Release 12 115 ETSI TS 136 331 V12.14.0 (2017-07)

Mp is the measurement result of the PCell, not taking into account any offsets.

Mn isthe measurement result of the inter-RAT neighbour cell, not taking into account any offsets. For CDMA2000
measurement result, pilotStrength is divided by -2.

Ofn isthe frequency specific offset of the frequency of the inter-RAT neighbour cell (i.e. offsetFreq as defined
within the measObject corresponding to the frequency of the inter-RAT neighbour cell).

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfiginterRAT for this event).

Threshl isthe threshold parameter for this event (i.e. b2-Thresholdl as defined within reportConfiglnter RAT for
this event).

Thresh2 isthe threshold parameter for this event (i.e. b2-Threshold2 as defined within reportConfiglnter RAT for
this event). For CDMA2000, b2-Threshold2 is divided by -2.

Mp isexpressed in dBmin case of RSRP, or in dB in case of RSRQ.

Mn isexpressed in dBm or dB, depending on the measurement quantity of the inter-RAT neighbour cell.
Ofn, Hys are expressed in dB.

Threshlis expressed in the same unit as Mp.

Thresh2 is expressed in the same unit as Mn.

5.5.4.9 Event C1 (CSI-RS resource becomes better than threshold)
The UE shall:
1> consider the entering condition for this event to be satisfied when condition C1-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition C1-2, as specified below, is fulfilled;
Inequality C1-1 (Entering condition)
Mcr + Ocr — Hys> Thresh
Inequality C1-2 (Leaving condition)
Mcr +Ocr + Hys< Thresh
The variables in the formula are defined as follows:
Mcr isthe measurement result of the CSI-RS resource, not taking into account any offsets.

Ocr isthe CSI-RS specific offset (i.e. csi-RS-Individual Offset as defined within measObjectEUTRA corresponding
to the frequency of the CSI-RS resource), and set to zero if not configured for the CSI-RS resource.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).

Thresh isthe threshold parameter for this event (i.e. c1-Threshold as defined within reportConfigEUTRA for this
event).

Mcr, Thresh are expressed in dBm.
Ocr, Hys are expressed in dB.
5.5.4.10 Event C2 (CSI-RS resource becomes offset better than reference CSI-RS
resource)
The UE shall:
1> consider the entering condition for this event to be satisfied when condition C2-1, as specified below, is fulfilled;

1> consider the leaving condition for this event to be satisfied when condition C2-2, as specified below, is fulfilled;
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NOTE: The CSI-RS resource(s) that triggers the event is on the same frequency as the reference CSI-RS resource,
i.e. both are on the frequency indicated in the associated measObject.

Inequality C2-1 (Entering condition)

Mcr + Ocr — Hys > Mref + Oref + Off

Inequality C2-2 (Leaving condition)

Mcr + Ocr + Hys < Mref + Oref + Off

The variables in the formula are defined as follows:
Mcr isthe measurement result of the CSI-RS resource, not taking into account any offsets.

Ocr isthe CSI-RS specific offset of the CSI-RS resource (i.e. csi-RS-Individual Offset as defined within
measObjectEUTRA corresponding to the frequency of the CSI-RS resource), and set to zero if not configured for
the CSI-RS resource.

Mref isthe measurement result of the reference CSI-RS resource (i.e. c2-RefCS -RS as defined within
reportConfigEUTRA for this event), not taking into account any offsets.

Oref isthe CSI-RS specific offset of the reference CSI-RS resource (i.e. csi-RS-Individual Offset as defined within
measObjectEUTRA corresponding to the frequency of the reference CSI-RS resource), and is set to zero if not
configured for the reference CSI-RS resource.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).
Off isthe offset parameter for this event (i.e. c2-Offset as defined within reportConfigEUTRA for this event).

Mcr, Mref are expressed in dBm.

Ocr, Oref, Hys, Off are expressed in dB.

5.5.5 Measurement reporting

UE EUTRAN

MeasurementReport

Figure 5.5.5-1: Measurement reporting

The purpose of this procedureisto transfer measurement results from the UE to E-UTRAN. The UE shall initiate this
procedure only after successful security activation.

For the measld for which the measurement reporting procedure was triggered, the UE shall set the measResults within
the MeasurementReport message as follows:

1> set the measld to the measurement identity that triggered the measurement reporting;
1> set the measResultPCell to include the quantities of the PCell;

1> set the measResultServFregList to include for each SCell that is configured, if any, within measResultSCell the
quantities of the concerned SCell, if available according to performance requirementsin [16];

1> if the reportConfig associated with the measld that triggered the measurement reporting includes
reportAddNeighMeas:

2> for each serving frequency for which measObjectid is referenced in the measl dList, other than the frequency
corresponding with the measld that triggered the measurement reporting:
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3> set the measResultServFregList to include within measResultBestNeighCell the physCellld and the
quantities of the best non-serving cell, based on RSRP, on the concerned serving frequency;
1> if thereis at least one applicable neighbouring cell to report:

2> set the measResultNeighCells to include the best neighbouring cells up to maxReportCells in accordance with
the following:

3> if thetrigger Typeis set to event:

4> include the cellsincluded in the cellsTriggeredList as defined within the VarMeasReportList for this
measl d;

3> dse

4> include the applicable cells for which the new measurement results became available since the last
periodical reporting or since the measurement was initiated or reset;

NOTE 1: The reliability of the report (i.e. the certainty it contains the strongest cells on the concerned frequency)
depends on the measurement configuration i.e. the reportinterval. The related performance requirements
are specified in TS 36.133 [16].

3> for each cell that isincluded in the measResultNeighCells, include the physCellld;

3> if thetrigger Typeis set to event; or the purposeis set to reportSrongestCells or to
reportSrongestCellsFor SON:

4> for each included cell, include the layer 3 filtered measured results in accordance with the
reportConfig for this measld, ordered as follows:

5> if the measObject associated with this measld concerns E-UTRA:

6> set the measResult to include the quantity(ies) indicated in the reportQuantity within the
concerned reportConfig in order of decreasing triggerQuantity, i.e. the best cell isincluded
first;

5> if the measObject associated with this measld concerns UTRA FDD and if ReportConfigl nter RAT
includes the reportQuantityUTRA-FDD:

6> set the measResult to include the quantities indicated by the reportQuantityUTRA-FDD in
order of decreasing measQuantityUTRA-FDD within the quantityConfig, i.e. the best cell is
included first;

5> if the measObject associated with this measld concerns UTRA FDD and if ReportConfigl nter RAT
does not include the reportQuantityUTRA-FDD; or

5> if the measObject associated with this measld concerns UTRA TDD, GERAN or CDMA2000:

6> set the measResult to the quantity as configured for the concerned RAT within the
quantityConfig in order of either decreasing quantity for UTRA and GERAN or increasing
quantity for CDMA2000 pilotStrength, i.e. the best cell isincluded first;

3> elseif the purpose is set to reportCGl:

4> if the mandatory present fields of the cgi-Info for the cell indicated by the cellForWhichToReportCGlI
in the associated measObject have been obtai ned:

5> if the cell broadcasts a CSG identity:

6> include the csg-Identity;

6> include the csg-Member Status and set it to member if the cell isa CSG member cell;
5> if the si-ReguestForHO is configured within the reportConfig associated with this measl d:

6> include the cgi-Info containing all the fields other than the plmn-ldentityList that have been
successfully acquired;
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6> include, within the cgi-Info, the field plmn-IdentityList in accordance with the following:

7> if the cell isa CSG member cell, determine the subset of the PLMN identities, starting from
the second entry of PLMN identities in the broadcast information, that meet the following
conditions:

a) equa tothe RPLMN or an EPLMN; and

b) the CSG whitelist of the UE includes an entry comprising of the concerned PLMN
identity and the CSG identity broadcast by the cell;

7> if the subset of PLMN identities determined according to the previous includes at least one
PLMN identity, include the plmn-ldentityList and set it to include this subset of the PLMN
identities;

7> if the cell isa CSG member cell, include the primaryPLMN-Suitable if the primary PLMN
meets conditions a) and b) specified above;

5> dse

6> include the cgi-Info containing all the fields that have been successfully acquired and in
accordance with the following:

7> include in the plmn-ldentityList the list of identities starting from the second entry of
PLMN Identities in the broadcast information;

1> for the cells included according to the previous (i.e. covering the PCell, the SCells, the best hon-serving cells on
serving frequencies as well as neighbouring EUTRA cells) include results according to the extended RSRQ if
corresponding results are available according to the associated performance requirements defined in 36.133 [16];

1> if thereisat least one applicable CSI-RS resource to report:

2> set the measResultCS -RS-List to include the best CSI-RS resources up to maxReportCells in accordance with
the following:

3> if thetrigger Typeis set to event:

4> include the CSI-RS resources included in the csi-RS-TriggeredList as defined within the
VarMeasReportList for this measid;

3> dse

4> include the applicable CSI-RS resources for which the new measurement results became available
since the last periodical reporting or since the measurement was initiated or reset;

NOTE 2: Thereliability of the report (i.e. the certainty it contains the strongest CSI-RS resources on the concerned
frequency) depends on the measurement configuration i.e. the reportinterval. The related performance
reguirements are specified in TS 36.133 [16].

3> for each CSI-RS resource that isincluded in the measResultCS -RS-List:
4> include the measC3-RSd;

4> include the layer 3 filtered measured results in accordance with the reportConfig for this measid,
ordered asfollow:

5> set the csi-RSRP-Result to include the quantity indicated in the reportQuantity within the
concerned reportConfig in order of decreasing trigger QuantityCS-RS, i.e. the best CSI-RS
resource isincluded first;

4> if reportCRS-Meas is included within the associated reportConfig, and the cell indicated by
physCellld of this CSI-RS resource is not a serving cell:

5> set the measResultNeighCells to include the cell indicated by physCellld of this CSI-RS resource,
and include the physCellld;
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5> set the rsrpResult to include the RSRP of the concerned cell, if available according to performance
requirementsin [16];

5> set the rsrqResult to include the RSRQ of the concerned cell, if available according to performance
requirementsin [16];

1> if the ue-RxTxTimeDiffPeriodical is configured within the corresponding reportConfig for this measld,;
2> set the ue-RXTXTimeDiffResult to the measurement result provided by lower layers,
2> set the currentSFEN;

1> if theincludeLocationInfo is configured in the corresponding reportConfig for this measld and detailed location
information that has not been reported is available, set the content of the locationlnfo as follows:

2> include the locationCoordinates,

2> if available, include the gnss-TOD-msec;
1> increment the number OfReportsSent as defined within the VarMeasReportList for thismeasid by 1,
1> stop the periodical reporting timer, if running;

1> if the number OfReportsSent as defined within the VarMeasReportList for this measld is less than the
reportAmount as defined within the corresponding reportConfig for this measld:

2> gtart the periodical reporting timer with the value of reportinterval as defined within the corresponding
reportConfig for this measld;

1> else
2> if thetriggerTypeis set to periodical:
3> remove the entry within the VarMeasReportList for this measld;
3> remove this measld from the measl dList within VarMeasConfig;
1> if the measured results are for CDMA2000 HRPD:
2> set the preRegistrationSatusHRPD to the UE's CDMA2000 upper layer's HRPD preRegistrationSatus;
1> if the measured results are for CDOMA2000 1xRTT:
2> set the preRegistrationStatusHRPD to FALSE;

1> submit the MeasurementReport message to lower layers for transmission, upon which the procedure ends;
5.5.6 Measurement related actions

5.5.6.1 Actions upon handover and re-establishment
E-UTRAN applies the handover procedure as follows:

- when performing the handover procedure, as specified in 5.3.5.4, ensure that a measObjectld corresponding to
each handover target serving frequency is configured as aresult of the procedures described in this sub-clause
andin 5.3.5.4;

- when changing the band while the physical frequency remains unchanged, E-UTRAN releases the measObject
corresponding to the source frequency and adds a measObject corresponding to the target frequency (i.e. it does
not reconfigure the measObject);

E-UTRAN applies the re-establishment procedure as follows:

- when performing the connection re-establishment procedure, as specified in 5.3.7, ensure that a measObjectld
corresponding each target serving frequency is configured as aresult of the procedure described in this sub-
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clause and the subsequent connection reconfiguration procedure immediately following the re-establishment
procedure;

- inthe first reconfiguration following the re-establishment when changing the band while the physical frequency
remains unchanged, E-UTRAN releases the measObject corresponding to the source frequency and adds a
measObject corresponding to the target frequency (i.e. it does not reconfigure the measObject);

The UE shall:
1> for each measld included in the measl dList within VarMeasConfig:
2> if thetrigger Typeis set to periodical:
3> remove this measld from the measldList within VarMeasConfig:

1> if the procedure was triggered due to a handover or successful re-establishment and the procedure involves a
change of primary frequency, update the measld valuesin the measldList within VarMeasConfig as follows:

2> if ameasObjectld value corresponding to the target primary frequency exists in the measObjectList within
VarMeasConfig:

3> for each measld value in the measldList:

4> if the measld value is linked to the measObjectld value corresponding to the source primary
frequency:

5> link this measld value to the measObjectld value corresponding to the target primary frequency;

4> elseif the measld valueislinked to the measObjectld value corresponding to the target primary
frequency:

5> link this measld value to the measObjectld val ue corresponding to the source primary frequency;
2> else

3> remove all measid values that are linked to the measObjectld value corresponding to the source primary
frequency;

1> remove al measurement reporting entries within Var MeasReportList;

1> stop the periodical reporting timer or timer T321, whichever oneis running, as well as associated information
(e.g. timeToTrigger) for al measid;

1> release the measurement gaps, if activated;

NOTE: If the UE requires measurement gaps to perform inter-frequency or inter-RAT measurements, the UE
resumes the inter-frequency and inter-RAT measurements after the E-UTRAN has setup the measurement

gaps.

5.5.6.2 Speed dependant scaling of measurement related parameters

The UE shall adjust the value of the following parameter configured by the E-UTRAN depending on the UE speed:
timeToTrigger. The UE shall apply 3 different levels, which are selected as follows:

The UE shall:

1> perform mobility state detection using the mobility state detection as specified in TS 36.304 [4] with the
following modifications:

2> counting handovers instead of cell reselections;

2> applying the parameter applicable for RRC_CONNECTED asincluded in speedStatePars within
VarMeasConfig;

1> if high mobility state is detected:

2> usethetimeToTrigger vaue multiplied by sf-High within VarMeasConfig;
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1> elseif medium mobility state is detected:

2> usethetimeToTrigger value multiplied by sf-Medium within VarMeasConfig;
1> else

2> no scaling is applied;

5.5.7 Inter-frequency RSTD measurement indication

55.7.1 General

UE EUTRAN

Inter FregRSTDMeasur ementl ndication

A 4

Figure 5.5.7.1-1: Inter-frequency RSTD measurement indication

The purpose of this procedure is to indicate to the network that the UE is going to start/stop OTDOA inter-frequency
RSTD measurements which require measurement gaps as specified in [16, 8.1.2.6].

NOTE: Itisanetwork decision to configure the measurement gap.

55.7.2 Initiation
The UE shall:

1> if and only if upper layersindicate to start performing inter-frequency RSTD measurements and the UE requires
measurement gaps for these measurements while measurement gaps are either not configured or not sufficient:

2> initiate the procedure to indicate start;

NOTE 1. The UE verifies the measurement gap situation only upon receiving the indication from upper layers. If at
this point in time sufficient gaps are available, the UE does not initiate the procedure. Unlessit receivesa
new indication from upper layers, the UE is only alowed to further repeat the procedure in the same
PCell once per frequency if the provided measurement gaps are insufficient.

1> if and only if upper layersindicate to stop performing inter-frequency RSTD measurements:
2> initiate the procedure to indicate stop;

NOTE 2: The UE may initiate the procedure to indicate stop even if it did not previously initiate the procedure to
indicate start.

5.5.7.3 Actions related to transmission of InterFreqRSTDMeasurementindication
message
The UE shall set the contents of Inter FregRSTDMeasurement! ndication message as follows:
1> set the rstd-InterFreglindication as follows:
2> if the procedure is initiated to indicate start of inter-frequency RSTD measurements:
3> set the rstd-Inter FreginfoList according to the information received from upper layers;

2> elseif the procedure isinitiated to indicate stop of inter-frequency RSTD measurements:
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3> set the rstd-Inter Fregindication to the value stop;

1> submit the I nter FregRSTDMeasurementlndication message to lower layers for transmission, upon which the
procedure ends;

5.6 Other

5.6.1 DL information transfer

56.1.1 General

UE EUTRAN

DLInformationTransfer

Figure 5.6.1.1-1: DL information transfer

The purpose of this procedureisto transfer NAS or (tunnelled) non-3GPP dedicated information from E-UTRAN to a
UE in RRC_CONNECTED.

5.6.1.2 Initiation

E-UTRAN initiates the DL information transfer procedure whenever there is a need to transfer NAS or non-3GPP
dedicated information. E-UTRAN initiates the DL information transfer procedure by sending the
DLInformationTransfer message.
5.6.1.3 Reception of the DLInformationTransfer by the UE
Upon receiving DLInformationTransfer message, the UE shall:
1> if the dedicatedInfoTypeis set to dedicatedl NffoNAS:
2> forward the dedicatedInfoNASto the NAS upper layers.
1> if the dedicatedinfoTypeis set to dedicatedlnfoCDMA2000-1XRTT or to dedicatedlnfoCDMA2000-HRPD:
2> forward the dedicatedlnfoCDMA2000 to the CDMA2000 upper layers;

56.2 UL information transfer

5.6.2.1 General

UE EUTRAN

ULInformationTransfer

Figure 5.6.2.1-1: UL information transfer

The purpose of this procedureisto transfer NAS or (tunnelled) non-3GPP dedicated information from the UE to E-
UTRAN.
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56.2.2 Initiation

A UE in RRC_CONNECTED initiates the UL information transfer procedure whenever there is a need to transfer NAS
or non-3GPP dedicated information, except at RRC connection establishment in which case the NAS information is
piggybacked to the RRCConnectionSetupComplete message. The UE initiates the UL information transfer procedure by
sending the ULInformationTransfer message. When CDM A 2000 information has to be transferred, the UE shall initiate
the procedure only if SRB2 is established.

5.6.2.3 Actions related to transmission of ULInformationTransfer message
The UE shall set the contents of the ULInformationTransfer message as follows:
1> if thereisaneed to transfer NAS information:
2> set the dedicatedInfoType to include the dedicatedl nffONAS,
1> if there isaneed to transfer CDMA2000 1XRTT information:
2> set the dedicatedinfoType to include the dedicatedl nfoCDMA2000-1XRTT;
1> if there isaneed to transfer CDMA2000 HRPD information:
2> set the dedicatedinfoType to include the dedicatedl nfoCDMA2000-HRPD;

1> submit the ULInformationTransfer message to lower layers for transmission, upon which the procedure ends;

5.6.24 Failure to deliver ULInformationTransfer message
The UE shall:

1> if mobility (i.e. handover, RRC connection re-establishment) occurs before the successful delivery of
ULInformationTransfer messages has been confirmed by lower layers:

2> inform upper layers about the possible failure to deliver the information contained in the concerned
ULInformationTransfer messages,

5.6.3 UE capability transfer

5.6.3.1 General

UE EUTRAN

UECapabilityEnquiry

UECapabilityl nformation

A 4

Figure 5.6.3.1-1: UE capability transfer

The purpose of this procedure is to transfer UE radio access capability information from the UE to E-UTRAN.

If the UE has changed its E-UTRAN radio access capahilities, the UE shall request higher layersto initiate the
necessary NAS procedures (see TS 23.401 [41]) that would result in the update of UE radio access capabilities using a
new RRC connection.

NOTE: Change of the UE's GERAN UE radio capabilitiesin RRC_IDLE is supported by use of Tracking Area
Update.
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5.6.3.2 Initiation
E-UTRAN initiates the procedure to aUE in RRC_CONNECTED when it needs (additional) UE radio access
capability information.
5.6.3.3 Reception of the UECapabilityEnquiry by the UE
The UE shall:
1> set the contents of UECapabilityl nformation message as follows:
2> if the ue-CapabilityRequest includes eutra:

3> include the UE-EUTRA-Capability within a ue-CapabilityRAT-Container and with the rat-Type set to
eutra;

3> if the UE supports FDD and TDD:

4> set all fields of UECapabilityl nformation, except field fdd-Add-UE-EUTRA-Capabilities and tdd-Add-
UE-EUTRA-Capabilities (including their sub-fields), to include the values applicable for both FDD
and TDD (i.e. functionality supported by both modes);

4> if (some of) the UE capability fields have a different value for FDD and TDD:

5> if for FDD, the UE supports additional functionality compared to what is indicated by the previous
fields of UECapabilityl nformation:

6> include field fdd-Add-UE-EUTRA-Capabilities and set it to include fields reflecting the
additional functionality applicable for FDD;

5> if for TDD, the UE supports additional functionality compared to what is indicated by the previous
fields of UECapabilityl nformation:

6> include field tdd-Add-UE-EUTRA-Capabilities and set it to include fields reflecting the
additional functionality applicable for TDD;

NOTE: The UE includes fields of XDD-Add-UE-EUTRA-Capabilitiesin accordance with the following:

- Thefieldisincluded only if one or more of its sub-fields has a value that is different compared to the
value signalled el sewhere within UE-EUTRA-Capability;

(this value signalled elsewhere is also referred to as the Common value, that is supported for both
XDD modes)

- For thefieldsthat are included in XDD-Add-UE-EUTRA-Capabilities, the UE sets:
- thesub-fieldsthat are not allowed to be different the same as the Common value;
- thesub-fieldsthat are allowed to be different to avalue indicating at least the same functionality as
indicated by the Common value;
3> else (UE supports single xDD maode):

4> set dl fields of UECapabilityl nformation, except field fdd-Add-UE-EUTRA-Capabilities and tdd-Add-
UE-EUTRA-Capabilities (including their sub-fields), to include the values applicable for the xDD
mode supported by the UE;

3> if the UECapabilityEnquiry message includes requestedFrequencyBands and UE supports
requestedFrequencyBands:

4> create a set of band combinations supported by the UE, including non-CA combinations, target for
being included in supportedBandCombination while observing the following order (i.e. listed in order
of decreasing priority):

- include al non-CA bands, regardless of whether UE supports carrier aggregation, only:

- if the UE includes ue-Category-v1020 (i.e. indicating category 6 to 8); or
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- if for at least one of the non-CA bands, the UE supports more MIMO layers with TM9 and
TM10 than implied by the UE category; or
- if the UE supports TM10 with one or more CS| processes,

- include al 2DL+1UL CA band combinations, only consisting of bandsincluded in
requestedFrequencyBands,

- include all other 2DL+1UL CA band combinations;

- include all other CA band combinations, only consisting of bandsincluded in
requestedFrequencyBands, and prioritized in the order of requestedFrequencyBands, (i.e. first
include remaining band combinations containing the first-listed band, then include remaining band
combinations containing the second-listed band, and so on);

4> include in supportedBandCombination as many of the target band combinations as possible,
determined according to the above, while observing the priority order;

4> include in supportedBandCombinationAdd as many of the remaining target band combinations as
possible, i.e. the target band combinations the UE was not able to includein
supportedBandCombination, and limited to those consisting of bands included in
requestedFrequencyBands, while observing the priority order;

4> indicate in requestedBands the same bands and in the same order as included in the received
requestedFrequencyBands,

3> ese

4> create a set of band combinations supported by the UE, including non-CA combinations, target for
being included in supportedBandCombination:

- include al non-CA bands, regardless of whether UE supports carrier aggregation, only:
- if the UE includes ue-Category-v1020 (i.e. indicating category 6 to 8); or

- if for at least one of the non-CA bands, the UE supports more MIMO layers with TM9 and
TM10 than implied by the UE category; or

- if the UE supports TM10 with one or more CS| processes,
- include all 2DL+1UL CA band combinations;
- include all other CA band combinations;

4> include in supportedBandCombination as many of the target band combinations as possible,
determined according to the above;

4> if the number of non-CA and CA band combinations supported by UE exceeds the maximum number
of band combinations of supportedBandCombination, the selection of subset of band combinationsis
up to UE implementation;

NOTE: If the UECapabilityEnquiry message does not include regquestedFreguencyBands, UE does not include
supportedBandCombinationAdd.

3> if the UE isacategory 0 UE according to TS 36.306 [5]:
4> include ue-RadioPaginglnfo including ue-Category;
2> if the ue-CapabilityRequest includes geran-cs and if the UE supports GERAN CS domain:

3> include the UE radio access capabilities for GERAN CS within a ue-CapabilityRAT-Container and with
the rat-Type set to geran-cs,

2> if the ue-CapabilityRequest includes geran-ps and if the UE supports GERAN PS domain:

3> include the UE radio access capabilities for GERAN PS within a ue-CapabilityRAT-Container and with
the rat-Type set to geran-ps;
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2> if the ue-CapabilityRequest includes utra and if the UE supports UTRA:

3> include the UE radio access capabilities for UTRA within a ue-CapabilityRAT-Container and with the
rat-Type set to utra;

2> if the ue-CapabilityRequest includes cdma2000-1XRTT and if the UE supports CDMA2000 1xRTT:

3> include the UE radio access capabilities for CDMA2000 within a ue-CapabilityRAT-Container and with
the rat-Type set to cdma2000-1XRTT;

1> submit the UECapabilityl nformation message to lower layers for transmission, upon which the procedure ends;
5.6.4 CSFB to 1x Parameter transfer

5.6.4.1 General

UE EUTRAN

CS-BParameter sRequest CDMA2000

A\ 4

CS-BParameter sResponseCDMA2000

Figure 5.6.4.1-1: CSFB to 1x Parameter transfer

The purpose of this procedure is to transfer the CDMA2000 IXRTT parameters required to register the UE in the
CDMAZ2000 IXRTT network for CSFB support.

5.6.4.2 Initiation

A UE in RRC_CONNECTED initiates the CSFB to 1x Parameter transfer procedure upon request from the CDMA2000
upper layers. The UE initiates the CSFB to 1x Parameter transfer procedure by sending the
CSFBParameter sRequestCDMA2000 message.

5.6.4.3 Actions related to transmission of CSFBParametersRequestCDMA2000 message
The UE shall:

1> submit the CSFBParameter sRequestCDMA2000 message to lower layers for transmission using the current
configuration;

5.6.4.4 Reception of the CSFBParametersResponseCDMA2000 message
Upon reception of the CS-BParameter sResponseCDMA2000 message, the UE shall:
1> forward the rand and the mobilityParameters to the CDMA2000 1xRTT upper layers,
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56.5 UE Information

5651 General

UE EUTRAN

UEInformationRequest

UEI nformati onResponse=

Figure 5.6.5.1-1: UE information procedure

The UE information procedure is used by E-UTRAN to request the UE to report information.

5.65.2 Initiation

E-UTRAN initiates the procedure by sending the UEInformationRequest message. E-UTRAN should initiate this
procedure only after successful security activation.

5.6.5.3 Reception of the UEInformationRequest message

Upon receiving the UEI nformationRequest message, the UE shall, only after successful security activation:

1> if rach-ReportReq is set to true, set the contents of the rach-Report in the UEInformationResponse message as
follows:

2> set the number OfPreamblesSent to indicate the number of preambles sent by MAC for the last successfully
completed random access procedure;

2> if contention resolution was not successful as specified in TS 36.321 [6] for at least one of the transmitted
preambles for the last successfully completed random access procedure:

3> set the contentionDetected to true;
2> €else
3> set the contentionDetected to false;

1> if rIf-ReportReq is set to true and the UE has radio link failure information or handover failure information
available in VarRLF-Report and if the RPLMN isincluded in plmn-IdentityList stored in VarRLF-Report:

2> set timeSinceFailure in VarRLF-Report to the time that elapsed since the last radio link or handover failurein
E-UTRA;

2> set the rlf-Report in the UEInformationResponse message to the value of rIf-Report in VarRLF-Report;

2> discard the rif-Report from Var RLF-Report upon successful delivery of the UEInformationResponse message
confirmed by lower layers;

1> if connEstFailReportReq is set to true and the UE has connection establishment failure information in
VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in Var ConnEstFailReport:

2> set timeSinceFailure in VarConnEstFailReport to the time that elapsed since the last connection
establishment failurein E-UTRA,;

2> set the connEstFailReport in the UEInformationResponse message to the val ue of connEstFailReport in
VarConnEstFailReport;
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2> discard the connEstFail Report from Var ConnEstFail Report upon successful delivery of the
UEInformationResponse message confirmed by lower layers;

1> if the logMeasReportReq is present and if the RPLMN isincluded in plmn-IdentityList stored in
VarLogMeasReport:

2> if VarLogMeasReport includes one or more logged measurement entries, set the contents of the
logMeasReport in the UEInfor mationResponse message as follows:

3> include the absoluteTimeStamp and set it to the val ue of absoluteTimelnfo in the VarLogMeasReport;
3> include the traceReference and set it to the value of traceReference in the VarLogMeasReport;

3> include the traceRecordingSessionRef and set it to the value of traceRecordingSessionRef in the
VarLogMeasReport;

3> include the tce-1d and set it to the value of tce-1d in the VarLogMeasReport;

3> include the logMeasI nfoList and set it to include one or more entries from VarLogMeasReport starting
from the entries logged first;

3> if the VarLogMeasReport includes one or more additional logged measurement entries that are not
included in the logMeasl nfoList within the UEInfor mationResponse message:

4> include the logMeasAvailable;
1> if mobilityHistoryReportReq is set to true:
2> include the mobilityHistoryReport and set it to include entries from VarMobilityHistoryReport;

2> include in the mobilityHistoryReport an entry for the current cell, possibly after removing the oldest entry if
required, and set itsfields as follows:

3> set visitedCellld to the global cell identity of the current cell:
3> set field timeSpent to the time spent in the current cell;
1> if the logMeasReport is included in the UEInformationResponse:
2> submit the UEInformationResponse message to lower layers for transmission via SRB2;

2> discard the logged measurement entries included in the logMeasl nfoList from VarLogMeasReport upon
successful delivery of the UEInformationResponse message confirmed by lower layers;

1> ese

2> submit the UEInformationResponse message to lower layers for transmission via SRB1;

5.6.6 Logged Measurement Configuration

5.6.6.1 General
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UE EUTRAN

LoggedMeasurementConfiguration

Figure 5.6.6.1-1: Logged measurement configuration

The purpose of this procedureis to configure the UE to perform logging of measurement results whilein RRC_IDLE
and to perform logging of measurement results for MBSFN in both RRC_IDLE and RRC_CONNECTED. The
procedure applies to logged measurements capable UEs that are in RRC_CONNECTED.

NOTE E-UTRAN may retrieve stored logged measurement information by means of the UE Information
procedure.

5.6.6.2 Initiation

E-UTRAN initiates the logged measurement configuration procedure to UE in RRC_CONNECTED by sending the
LoggedMeasurementConfiguration message.

5.6.6.3 Reception of the LoggedMeasurementConfiguration by the UE
Upon receiving the LoggedMeasurementConfiguration message the UE shall:

1> discard the logged measurement configuration as well as the logged measurement information as specified in
5.6.7;

1> store the received loggingDuration, logginglnterval and areaConfiguration, if included, in VarLogMeasConfig;
1> if the LoggedMeasurementConfiguration message includes plmn-IdentityList:

2> set plmn-IdentityList in VarLogMeasReport to include the RPLMN as well as the PLMNs included in plmn-
| dentityList;

1> else:
2> set plmn-ldentityList in VarLogMeasReport to include the RPLMN;

1> store the received absoluteTimelnfo, traceReference, traceRecordingSessionRef and tce-1d in
VarLogMeasReport;

1> store the received targetMBSFN-Arealidt, if included, in VarLogMeasConfig;

1> start timer T330 with the timer value set to the loggingDuration;

5.6.6.4 T330 expiry
Upon expiry of T330 the UE shall:
1> release VarLogMeasConfig;

The UE is allowed to discard stored logged measurements, i.e. to release VarLogMeasReport, 48 hours after T330
expiry.
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5.6.7 Release of Logged Measurement Configuration

56.7.1 General

The purpose of this procedure is to release the logged measurement configuration as well as the logged measurement
information.

56.7.2 Initiation

The UE shall initiate the procedure upon receiving alogged measurement configuration in another RAT. The UE shall
aso initiate the procedure upon power off or detach.

The UE shall:
1> stop timer T330, if running;
1> if stored, discard the logged measurement configuration as well as the logged measurement information, i.e.

release the UE variables VarLogMeasConfig and VarLogMeasReport;

5.6.8 Measurements logging

5.6.8.1 General

This procedure specifies the logging of available measurements by a UE in RRC_IDLE that has alogged measurement
configuration and the logging of available measurements by a UE in both RRC_IDLE and RRC_CONNECTED if
targetMBSFN-ArealList isincluded in VarLogMeasConfig.
5.6.8.2 Initiation
While T330 is running, the UE shall:
1> perform the logging in accordance with the following:
2> if targetMBSFN-ArealList isincluded in VarLogMeasConfig:
3> if the UE is camping normally on an E-UTRA cell or is connected to E-UTRA; and
3> if the RPLMN isincluded in plmn-ldentityList stored in VarLogMeasReport; and

3> if the PCell (in RRC_CONNECTED) or cell where the UE is camping (in RRC_IDLE) is part of the area
indicated by areaConfiguration if configured in VarLogMeasConfig:

4> for MBSFN areas, indicated in targetMBS-N-ArealList, from which the UE isreceiving MBMS
service:

5> perform MBSFN measurements in accordance with the performance requirements as specified in
TS36.133[16];

NOTE 1: When configured to perform MBSFN measurement logging by targetMBSFN-AreaList, the UE is not
required to receive additional MBSFN subframes, i.e. logging is based on the subframes corresponding to
the MBM S services the UE is receiving.

5> perform logging at regular time intervals as defined by the logginginterval in VarLogMeasConfig,
but only for those intervals for which MBSFN measurement results are available as specified in
TS36.133[16];

2> elseif the UE is camping normally on an E-UTRA cell and if the RPLMN isincluded in plmn-ldentityList
stored in VarLogMeasReport and, if the cell is part of the area indicated by areaConfiguration if configured
in VarLogMeasConfig:

3> perform the logging at regular time intervals, as defined by the logginglnterval in VarLogMeasConfig;
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2> when adding alogged measurement entry in VarLogMeasReport, include the fields in accordance with the
following:

3> set the relativeTimeStamp to indicate the elapsed time since the moment at which the logged
measurement configuration was received;

3> if detailed location information became available during the last logging interval, set the content of the
locationlnfo as follows:

4> include the locationCoordinates,
3> if targetMBSFN-ArealList isincluded in VarLogMeasConfig:

4> for each MBSFN area, for which the mandatory measurements result fields became available during
the last logging interval:

5> set the rsrpResultMBSFN, rsrgResultMBSFN to include measurement results that became available
during the last logging interval;

5> include the fields signallingBLER-Result or dataBLER-MCH-ResultList if the concerned BLER
results are availble,

5> set the mbsfn-Areald and carrier Frequency to indicate the MBSFN areain which the UE is
receiving MBSFN transmission;

4> if in RRC_CONNECTED:
5> set the servCellldentity to indicate global cell identity of the PCell;
5> set the measResultServCell to include the layer 3 filtered measured results of the PCell;

5> if available, set the measResultNeighCellsto include the layer 3 filtered measured results of
SCell(s) and neighbouring cell(s) measurements that became available during the last logging
interval, in order of decreasing RSRP, for at most the following number of cells: 6 intra-frequency
and 3 inter-frequency cells per frequency and according to the following:

6> for each cell included, include the optional fields that are available;

5> if available, optionally set the measResultNeighCells to include the layer 3 filtered measured
results of neighbouring cell(s) measurements that became available during the last logging
interval, in order of decreasing RSCP(UTRA)/RSSI(GERAN)/PilotStrength(cdma2000), for at
most the following number of cells: 3 inter-RAT cells per frequency (UTRA, cdma2000)/set of
frequencies (GERAN), and according to the following:

6> for each cell included, include the optional fieldsthat are available;
4> if inRRC_IDLE:
5> set the servCellldentity to indicate global cell identity of the serving cell;
5> set the measResultServCell to include the quantities of the serving cell;

5> if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell
re-selection, to include neighbouring cell measurements that became available during the last
logging interval for at most the following number of neighbouring cells: 6 intra-frequency and 3
inter-frequency neighbours per frequency and according to the following:

6> for each neighbour cell included, include the optional fields that are available;

5> if available, optionally set the measResultNeighCells, in order of decreasing ranking-criterion as
used for cell re-selection, to include neighbouring cell measurements that became available during
the last logging interval, for at most the following number of cells: 3 inter-RAT cells per frequency
(UTRA, cdma2000)/set of frequencies (GERAN), and according to the following:

6> for each cell included, include the optional fieldsthat are available;
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4> for the cellsincluded according to the previous (i.e. covering previous and current serving cells as well
as neighbouring EUTRA cells) include results according to the extended RSRQ if corresponding
results are avail able according to the associated performance regquirements defined in TS 36.133 [16];

4> for the cells included according to the previous (i.e. covering previous and current serving cells as well
as neighbouring EUTRA cells) include RSRQ type if the result was based on measurements using a
wider band or using al OFDM symboals;

NOTE 2: The UE includes the latest results in accordance with the performance requirements as specified in TS
36.133[16]. E.g. RSRP and RSRQ results are available only if the UE has a sufficient number of results/
receives a sufficient number of subframes during the logging interval.

3> else
4> set the servCellldentity to indicate global cell identity of the cell the UE is camping on;
4> st the measResultServCell to include the quantities of the cell the UE is camping on;

4> if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-
selection, to include neighbouring cell measurements that became available during the last logging
interval for at most the following number of neighbouring cells: 6 intra-frequency and 3 inter-
frequency neighbours per frequency as well as 3 inter-RAT neighbours, per frequency/ set of
frequencies (GERAN) per RAT and according to the following:

5> for each neighbour cell included, include the optional fields that are available;

4> for the cells included according to the previous (i.e. covering previous and current serving cells as well
as neighbouring EUTRA cells) include results according to the extended RSRQ if corresponding
results are available according to the associated performance requirements defined in TS 36.133 [16];

4> for the cellsincluded according to the previous (i.e. covering previous and current serving cells as well
as neighbouring EUTRA cells) include RSRQ type if the result was based on measurements using a
wider band or using al OFDM symboals;

NOTE 3: The UE includes the latest results of the available measurements as used for cell reselection evaluation in
RRC _IDLE or as used for evaluation of reporting criteria or for measurement reporting according to 5.5.3
in RRC_CONNECTED, which are performed in accordance with the performance requirements as
specified in TS 36.133 [16].

2> when the memory reserved for the logged measurement information becomes full, stop timer T330 and
perform the same actions as performed upon expiry of T330, as specified in 5.6.6.4;

5.6.9 In-device coexistence indication

5691 General

UE EUTRAN

RRC connection reconfiguration
< >

InDeviceCoexIndication

»

Figure 5.6.9.1-1: In-device coexistence indication
The purpose of this procedureisto inform E-UTRAN about (a change of) the In-Device Coexistence (IDC) problems

experienced by the UE in RRC_CONNECTED, as described in TS 36.300 [9], and to provide the E-UTRAN with
information in order to resolve them.
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5.6.9.2 Initiation

A UE capable of providing IDC indications may initiate the procedure when it is configured to provide IDC indications
and upon change of IDC problem information.

Upon initiating the procedure, the UE shall:
1> if configured to provide IDC indications:

2> if the UE did not transmit an InDeviceCoexIndication message since it was configured to provide IDC
indications:

3> if on one or more frequencies for which a measObjectEUTRA is configured, the UE is experiencing IDC
problems that it cannot solve by itself; or

3> if configured to provide IDC indications for UL CA; and if on one or more supported UL CA
combination comprising of carrier frequencies for which a measurement object is configured, the UE is
experiencing IDC problems that it cannot solve by itself:

4> initiate transmission of the InDeviceCoexIndication message in accordance with 5.6.9.3;
2> else

3> if the set of frequencies, for which a measObjectEUTRA is configured and on which the UE is
experiencing IDC problems that it cannot solve by itself, is different from the set indicated in the last
transmitted InDeviceCoexI ndication message; or

3> if for one or more of the frequencies in the previously reported set of frequencies, the
interferenceDirection is different from the value indicated in the last transmitted InDeviceCoexIndication

message; or

3> if the TDM assistance information is different from the assi stance information included in the last
transmitted InDeviceCoex| ndication message; or

3> if configured to provide IDC indications for UL CA; and if the victimSystemType is different from the
value indicated in the last transmitted InDeviceCoexl ndication message; or

3> if configured to provide IDC indications for UL CA; and if the set of supported UL CA combinations on
which the UE is experiencing IDC problems that it cannot solve by itself and that the UE includesin
affectedCarrierFreqCombList according to 5.6.9.3, is different from the set indicated in the last
transmitted InDeviceCoexI ndication message:

4> initiate transmission of the InDeviceCoexI ndication message in accordance with 5.6.9.3;

NOTE 1: Theterm “IDC problems’ refersto interference issues applicable across several subframes/slots where
not necessarily all the subframes/dots are affected.

NOTE 2: For the frequencies on which a serving cell or serving cellsis configured that is activated, IDC problems
consist of interference issues that the UE cannot solve by itself, during either active data exchange or
upcoming data activity which is expected in up to afew hundred milliseconds.

For frequencies on which a SCell or SCellsis configured that is deactivated, reporting IDC problems
indicates an anticipation that the activation of the SCell or SCells would result in interference issues that
the UE would not be able to solve by itself.

For a non-serving frequency, reporting IDC problems indicates an anticipation that if the non-serving
frequency or frequencies became a serving frequency or serving frequencies then this would result in
interference issues that the UE would not be able to solve by itself.

5.6.9.3 Actions related to transmission of InDeviceCoexIndication message
The UE shall set the contents of the InDeviceCoexlndication message as follows:

1> if thereis at least one E-UTRA carrier frequency, for which a measurement object is configured, that is affected
by IDC problems:
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2> include the |E affectedCarrier FregList with an entry for each affected E-UTRA carrier frequency for which a
measurement object is configured;

2> for each E-UTRA carrier frequency included in the | E affectedCarrier FregList, include interferenceDirection
and set it accordingly;

2> include Time Domain Multiplexing (TDM) based assistance information:
3> if the UE has DRX related assistance information that could be used to resolve the IDC problems:
4> include drx-Cyclelength, drx-Offset and drx-ActiveTime;

3> else (the UE has desired subframe reservation patterns related assistance information that could be used to
resolve the IDC problems):

4> include idc-SubframePatternList;
3> use the MCG astiming reference if TDM based assistance information regarding the SCG is included,;

1> if the UE is configured to provide UL CA information and there is a supported UL CA combination comprising
of carrier frequencies for which a measurement object is configured, that is affected by IDC problems:

2> include victimSystemType in ul-CA-Assi stancel nfo;
2> if the UE sets victimSystemType to wian or Bluetooth:

3> include affectedCarrier FreqCombList in ul-CA-Assistancel nfo with an entry for each supported UL CA
combination comprising of carrier frequencies for which a measurement object is configured, that is
affected by IDC problems;

2> ese

3> optionally include affectedCarrierFreqCombList in ul-CA-Assistancel nfo with an entry for each
supported UL CA combination comprising of carrier frequencies for which a measurement object is
configured, that is affected by IDC problems;

NOTE 1: When sending an InDeviceCoexIndication message to inform E-UTRAN the IDC problems, the UE
includes all assistance information (rather than providing e.g. the changed part(s) of the assistance
information).

NOTE 2: Upon not anymore experiencing a particular IDC problem that the UE previously reported, the UE
provides an IDC indication with the modified contents of the InDeviceCoexlndication message (e.g. by an

empty message).

The UE shall submit the InDeviceCoexlndication message to lower layers for transmission.
5.6.10 UE Assistance Information

5.6.10.1 General

UE EUTRAN

RRC connection reconfiguration

UEAssistancelnformation |

»

Figure 5.6.10.1-1: UE Assistance Information
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The purpose of this procedure isto inform E-UTRAN of the UE’s power saving preference. Upon configuring the UE
to provide power preference indications E-UTRAN may consider that the UE does not prefer a configuration primarily
optimised for power saving until the UE explictly indicates otherwise.

5.6.10.2 Initiation

A UE capable of providing power preference indicationsin RRC_CONNECTED may initiate the procedure in several
cases including upon being configured to provide power preference indications and upon change of power preference.

Upon initiating the procedure, the UE shall:
1> if configured to provide power preference indications:

2> if the UE did not transmit a UEAssi stancel nformation message since it was configured to provide power
preference indications; or

2> if the current power preference is different from the one indicated in the last transmission of the
UEAssi stancel nformation message and timer T340 is not running:

3> initiate transmission of the UEAssi stancel nformation message in accordance with 5.6.10.3;

5.6.10.3 Actions related to transmission of UEAssistancelnformation message
The UE shall set the contents of the UEAssi stancel nformation message:
1> if the UE prefers a configuration primarily optimised for power saving:
2> set power Preflndication to lowPower Consumption;
1> else:
2> start or restart timer T340 with the timer value set to the power PreflndicationTimer;
2> set power Prefindication to normal;

The UE shall submit the UEAssi stancel nformation message to lower layers for transmission.

5.6.11 Mohbility history information

56.11.1 General

This procedure specifies how the mobility history information is stored by the UE, covering RRC_CONNECTED and
RRC_IDLE.

5.6.11.2 Initiation
If the UE supports storage of mobility history information, the UE shall:

1> Upon change of cell, consisting of PCell in RRC_CONNECTED or serving cell in RRC_IDLE, to another E-
UTRA or inter-RAT cell or when entering out of service:

2> include an entry in variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary,
according to following:

3> if the global cell identity of the previous PCell/ serving cell is available:
4> include the global cell identity of that cell in the field visitedCellld of the entry;
3> else

4> include the physical cell identity and carrier frequency of that cell in the field visitedCellld of the
entry;

3> set the field timeSpent of the entry as the time spent in the previous PCell/ serving cell;
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1> upon entering E-UTRA (in RRC_CONNECTED or RRC_IDLE) while previously out of service and/ or using
another RAT:

2> include an entry in variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary,
according to following:

3> set the field timeSpent of the entry as the time spent outside E-UTRA,;
5.6.12 RAN-assisted WLAN interworking

5.6.12.1 General

The purpose of this procedure is to facilitate access network selection and traffic steering between E-UTRAN and
WLAN.

If required by upper layers (see TS 24.312 [66], the UE shall provide an up-to-date set of the applicable parameters
provided by wlan-OffloadConfigCommon or wian-OffloadConfigDedicated to upper layers, and inform upper layers
when no parameters are configured. The parameter set from either wian-OffloadConfigCommon or wian-
OffloadConfigDedicated is selected as specified in subclauses 5.2.2.24, 5.3.12, 5.6.12.2 and 5.6.12.4.

5.6.12.2 Dedicated WLAN offload configuration
The UE shall:
1> if the received wlan-OffloadInfo is set to release:
2> release wlan-OffloadConfigDedicated and t350;
2> if the wian-OffloadConfigCommon corresponding to the RPLMN is broadcast by the cell:

3> apply the wlan-OffloadConfigCommon corresponding to the RPLMN included in
Systemlinfor mationBlockTypel7;

1> ese

2> apply the received wlan-OffloadConfigDedicated:

5.6.12.3 WLAN offload RAN evaluation
The UE shall:
1> if the UE is configured with either wian-OffloadConfigCommon or wian-OffloadConfigDedicated:

2> provide measurement results required for the evaluation of the network selection and traffic steering rules as
defined in TS 24.312 [66] to upper layers,

2> evaluate the network selection and traffic steering rules as defined in TS 36.304 [4];

5.6.12.4 T350 expiry or stop
The UE shall:
1> if T350 expires or is stopped:
2> release the wlan-OffloadConfigDedicated and t350;
2> if the wlan-OffloadConfigCommon corresponding to the RPLMN is broadcast by the cell:

3> apply the wlan-OffloadConfigCommon corresponding to the RPLMN included in
Systemlinfor mationBlockTypel7;
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5.6.12.5 Cell selection/ re-selection while T350 is running
The UE shall:

1> if, while T350 is running, the UE selects/ reselects a cell which is not the PCell when the wlan-OffloadDedicated
was configured:

2> stop timer T350;

2> perform the actions as specified in 5.6.12.4;
5.6.13 SCG failure information

5.6.13.1 General

UE EUTRAN

RRC connection reconfiguration
(scg-Contiguration)

SCGFailurelnformation

A\ 4

Figure 5.6.13.1-1: SCG failure information

The purpose of this procedureisto inform E-UTRAN about an SCG failure the UE has experienced i.e. SCG radio link
failure, SCG change failure.
5.6.13.2 Initiation

A UE initiates the procedure to report SCG failures when SCG transmission is not suspended and when one of the
following conditionsis met:

1> upon detecting radio link failure for the SCG, in accordance with 5.3.11; or
1> upon SCG change failure, in accordance with 5.3.5.7a; or

1> upon stopping uplink transmission towards the PSCell due to exceeding the maximum uplink transmission
timing difference when power ControlMode is configured to 1, in accordance with subclause 7.17.2 of TS 36.133
[29];

Upon initiating the procedure, the UE shall:
1> suspend all SCG DRBs and suspend SCG transmission for split DRBS;
1> reset SCG-MAC,
1> stop T307;

1> initiate transmission of the SCGFailurel nformation message in accordance with 5.6.13.3;

5.6.13.3 Actions related to transmission of SCGFailurelnformation message
The UE shall set the contents of the SCGFailurel nformation message as follows:

1> if the UE initiates transmission of the SCGFailurel nformation message to provide SCG radio link failure
information:

2> include failureType and set it to the trigger for detecting SCG radio link failure;
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1> elseif the UE initiates transmission of the SCGFailurel nformation message to provide SCG change failure
information:
2> include failureType and set it to scg-ChangeFailure;

1> elseif the UE initiates transmission of the SCGFailurel nformation message due to exceeding maximum uplink
transmission timing difference:

2> include failureType and set it to maxUL-TimingDiff;

1> set the measResultServiregList to include for each SCG cell that is configured, if any, within measResultSCell
the quantities of the concerned SCell, if available according to performance reguirementsin [16];

1> for each SCG serving frequency included in measResultServFregList, include within measResultBestNeighCell
the physCellld and the quantities of the best non-serving cell, based on RSRP, on the concerned serving
frequency;

1> set the measResultNeighCells to include the best measured cells on non-serving E-UTRA frequencies, ordered
such that the best cell islisted first, and based on measurements collected up to the moment the UE detected the
failure, and set its fields as follows;

2> if the UE was configured to perform measurements for one or more non-serving EUTRA frequencies and
measurement results are available, include the measResultLiStEUTRA,;

2> for each neighbour cell included, include the optional fields that are available;

NOTE 2: The measured quantities are filtered by the L3 filter as configured in the mobility measurement
configuration. The measurements are based on the time domain measurement resource restriction, if
configured. Blacklisted cells are not required to be reported.

The UE shall submit the SCGFailurel nformation message to lower layers for transmission.

5.7 Generic error handling

57.1 General

The generic error handling defined in the subsequent sub-clauses applies unless explicitly specified otherwise e.g.
within the procedure specific error handling.

The UE shall consider avalue as not comprehended when it is set:
- to an extended value that is not defined in the version of the transfer syntax supported by the UE.

- toagpare or reserved value unless the specification defines specific behaviour that the UE shall apply upon
receiving the concerned spare/ reserved value.

The UE shall consider afield as not comprehended when it is defined:
- asspareor reserved unless the specification defines specific behaviour that the UE shall apply upon receiving the
concerned spare/ reserved field.
5.7.2  ASN.1 violation or encoding error
The UE shall:

1> when receiving an RRC message on the BCCH, PCCH, CCCH, MCCH or SBCCH for which the abstract syntax
isinvalid [13]:

2> ignore the message;
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NOTE  Thissection appliesin case one or more fieldsis set to avalue, other than a spare, reserved or extended
value, not defined in this version of the transfer syntax. E.g. in the case the UE receives value 12 for a
field defined as INTEGER (1..11). In cases like this, it may not be possible to reliably detect which field
isin the error hence the error handling is at the message level.

5.7.3 Field set to a not comprehended value
The UE shall, when receiving an RRC message on any logical channel:

1> if the message includes afield that has a value that the UE does not comprehend:

2> if adefault valueis defined for thisfield:
3> treat the message while using the default value defined for this field;
2> elseif the concerned field is optional :

3> treat the message asif the field were absent and in accordance with the need code for absence of the
concerned field;

2> else

3> treat the message asiif the field were absent and in accordance with sub-clause 5.7.4;

5.7.4 Mandatory field missing
The UE shall:

1> if the message includes a field that is mandatory to include in the message (e.g. because conditions for
mandatory presence are fulfilled) and that field is absent or treated as absent:

2> if the RRC message was received on DCCH or CCCH:
3> ignore the message;
2> ese
3> if the field concerns a (sub-field of) an entry of alist (i.e. a SEQUENCE OF):
4> treat the list asif the entry including the missing or not comprehended field was not present;

3> elseif the field concerns a sub-field of another field, referred to as the 'parent’ field i.e. the field that is one
nesting level up compared to the erroneous field:

4> consider the 'parent’ field to be set to a not comprehended val ue;

4> apply the generic error handling to the subsequent 'parent’ field(s), until reaching the top nesting level
i.e. the message level;

3> else (field at message level):
4> ignore the message;

NOTE 1: The error handling defined in these sub-clauses implies that the UE ignores a message with the message
type or version set to a not comprehended value.

NOTE 2: The nested error handling for messages received on logical channels other than DCCH and CCCH applies
for errorsin extensions also, even for errors that can be regarded asinvalid E-UTRAN operation e.g. E-
UTRAN not observing conditional presence.

The following ASN.1 further clarifies the levels applicable in case of nested error handling for errorsin extension
fields.

- [ exanpl e/ ASNLSTART

- Exanple with extension addition group
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Item nfoList ::= SEQUENCE (SIZE (1..max)) OF Item nfo
Item nfo ::= SEQUENCE {
item dentity I NTEGER (1. . nax),
fieldl Fi el d1,
field2 Fi el d2 OPTI ONAL, -- Need ON
[[ field3-ro Fiel d3-r9 OPTI ONAL, -- Cond Cond1l
field4-r9 Field4-r9 OPTI ONAL -- Need ON

11
}

-- Exanple with traditional non-critical extension (enpty sequence)

Br oadcast | nf oBl ockl :: = SEQUENCE {
itemdentity I NTEGER (1. . nax),
fieldl Fi el d1,
field2 Fi el d2 OPTI ONAL, -- Need ON
nonCriti cal Ext ensi on Br oadcast | nf oBl ock1-v940- | Es OPTI ONAL

}
Br oadcast | nf oBl ock1-v940- | Es: : = SEQUENCE {

field3-r9 Fi el d3-r9 COPTI ONAL, -- Cond Condl
field4-r9 Fiel d4-r9 OPTI ONAL, -- Need ON
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL -- Need OP

}

-- ASNLISTOP

The UE shall, apply the following principles regarding the levels applicable in case of nested error handling:

- anextension additon group is not regarded as alevel onits own. E.g. in the ASN.1 extract in the previous, a error
regarding the conditionality of field3 would result in the entire itemInfo entry to be ignored (rather than just the
extension addition group containing field3 and field4)

- atraditional nonCriticalExtension is not regarded as alevel on itsown. E.g. in the ASN.1 extract in the
previous, aerror regarding the conditionality of field3 would result in the entire BroadcastinfoBlockl to be
ignored (rather than just the non critical extension containing field3 and field4).

5.7.5 Not comprehended field
The UE shall, when receiving an RRC message on any logical channel:
1> if the message includes afield that the UE does not comprehend:
2> treat the rest of the message as if the field was absent;

NOTE: This section does not apply to the case of an extension to the value range of afield. Such cases are
addressed instead by the requirementsin section 5.7.3.

5.8 MBMS

58.1 Introduction

5811 General

In general the control information relevant only for UES supporting MBMS is separated as much as possible from
unicast control information. Most of the MBMS control information is provided on alogical channel specific for
MBMS common control information: the MCCH. E-UTRA employs one MCCH logical channel per MBSFN area. In
case the network configures multiple MBSFN areas, the UE acquires the MBMS control information from the MCCHs
that are configured to identify if servicesit isinterested to receive are ongoing. The action applicable when the UE is
unable to simultaneously receive MBM S and unicast servicesis up to UE implementation. In this release of the
specification, an MBM S capable UE is only required to support reception of asingle MBMS service at atime, and
reception of more than one MBM S service (also possibly on more than one MBSFN area) in parallel isleft for UE
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implementation. The MCCH carries the MBSFNAreaConfiguration message, which indicates the MBM S sessions that
are ongoing as well as the (corresponding) radio resource configuration. The MCCH may also carry the
MBMSCountingRequest message, when E-UTRAN wishes to count the number of UEsin RRC_CONNECTED that are
receiving or interested to receive one or more specific MBM S services.

A limited amount of MBMS control information is provided on the BCCH. This primarily concerns the information
needed to acquire the MCCH(s). Thisinformation is carried by means of asingle MBM S specific

Systeml nformationBlock: Systeml nformationBlockTypel3. An MBSFN areaisidentified solely by the mbsfn-Areald in
Systeml nformationBlockTypel3. At mobility, the UE considers that the MBSFN area is continuous when the source cell
and the target cell broadcast the same value in the mbsfn-Areal d.

5.8.1.2 Scheduling

The MCCH information is transmitted periodically, using a configurable repetition period. Scheduling information is
not provided for MCCH i.e. both the time domain scheduling as well asthe lower layer configuration are semi-statically
configured, as defined within SystemlnformationBlockTypel3.

For MBMS user data, which is carried by the MTCH logical channel, E-UTRAN periodically provides MCH
scheduling information (MSl) at lower layers (MAC). This MCH information only concerns the time domain
scheduling i.e. the frequency domain scheduling and the lower layer configuration are semi-statically configured. The
periodicity of the MSI is configurable and defined by the MCH scheduling period.

5.8.1.3 MCCH information validity and notification of changes

Change of MCCH information only occurs at specific radio frames, i.e. the concept of a modification period is used.
Within a modification period, the same MCCH information may be transmitted a number of times, as defined by its
scheduling (which is based on a repetition period). The modification period boundaries are defined by SFN val ues for
which SFN mod m= 0, where mis the number of radio frames comprising the modification period. The modification
period is configured by means of Systeml nformationBlockTypel3.

When the network changes (some of) the MCCH information, it notifies the UEs about the change during afirst
modification period. In the next modification period, the network transmits the updated MCCH information. These
general principles are illustrated in figure 5.8.1.3-1, in which different colours indicate different MCCH information.
Upon receiving a change notification, a UE interested to receive MBM S services acquires the new MCCH information
immediately from the start of the next modification period. The UE applies the previously acquired MCCH information
until the UE acquires the new MCCH information.

Change notification Updated information

:

| 1 1 1 | ] [ [

1 1

: MCCH modification period (n) : MCCH modification period (n+1)

I -

“«—>
MCCH repetition
period

Figure 5.8.1.3-1: Change of MCCH Information

Indication of an MBMS specific RNTI, the M-RNTI (see TS 36.321 [6]), on PDCCH is used to inform UEs in
RRC_IDLE and UEsin RRC_CONNECTED about an MCCH information change. When receiving an MCCH
information change notification, the UE knows that the MCCH information will change at the next modification period
boundary. The notification on PDCCH indicates which of the MCCHs will change, which is done by means of an 8-bit
bitmap. Within this bitmap, the bit at the position indicated by the field notificationlndicator is used to indicate changes
for that MBSFN area: if the bitisset to "1", the corresponding MCCH will change. No further details are provided e.g.
regarding which MCCH information will change. The MCCH information change notification is used to inform the UE
about a change of MCCH information upon session start or about the start of MBM S counting.

The MCCH information change notifications on PDCCH are transmitted periodically and are carried on MBSFN
subframes only. These MCCH information change notification occasions are common for all MCCHs that are
configured, and configurable by parametersincluded in Systeml nformationBlockTypel3: arepetition coefficient, aradio
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frame offset and a subframe index. These common notification occasions are based on the MCCH with the shortest
modification period.

NOTE 1: E-UTRAN may modify the MBMS configuration information provided on MCCH at the same time as
updating the MBM S configuration information carried on BCCH i.e. at a coinciding BCCH and MCCH
modification period. Upon detecting that a new MCCH is configured on BCCH, a UE interested to
receive one or more MBM S services should acquire the MCCH, unless it knows that the servicesit is
interested in are not provided by the corresponding MBSFN area.

A UE that isreceiving an MBMS service shall acquire the MCCH information from the start of each modification
period. A UE that is not receiving an MBMS service, as well as UEs that are receiving an MBM S service but potentially
interested to receive other services not started yet in another MBSFN area, shall verify that the stored MCCH
information remains valid by attempting to find the MCCH information change notification at |east
notificationRepetitionCoeff times during the modification period of the applicable MCCHY(s), if no MCCH information
change notification is received.

NOTE 2: In casethe UE isaware which MCCH(s) E-UTRAN uses for the service(s) it isinterested to receive, the
UE may only need to monitor change notifications for a subset of the M CCHs that are configured,
referred to as the 'applicable MCCH(S)' in the above.

5.8.2 MCCH information acquisition

58.2.1 General

UE E-UTRAN

MBSFNAreaConfiguration

MBMSCountingRequest

Figure 5.8.2.1-1: MCCH information acquisition

The UE applies the MCCH information acquisition procedure to acquire the MBMS control information that is
broadcasted by the E-UTRAN. The procedure appliesto MBMS capable UEs that arein RRC_IDLE or in
RRC_CONNECTED.

58.2.2 Initiation

A UE interested to receive MBM S services shall apply the MCCH information acquisition procedure upon entering the
corresponding MBSFN area (e.g. upon power on, following UE mobility) and upon receiving a notification that the
MCCH information has changed. A UE that is receiving an MBMS service shall apply the MCCH information
acquisition procedure to acquire the MCCH, that corresponds with the service that is being received, at the start of each
modification period.

Unless explicitly stated otherwise in the procedural specification, the MCCH information acquisition procedure
overwrites any stored MCCH information, i.e. delta configuration is not applicable for MCCH information and the UE
discontinues using afield if it is absent in MCCH information unless explicitly specified otherwise.

5.8.2.3 MCCH information acquisition by the UE
An MBMS capable UE shall:
1> if the procedure is triggered by an MCCH information change notification:

2> start acquiring the MBSFNAreaConfiguration message and the MBMSCountingRequest message if present,
from the beginning of the modification period following the one in which the change notification was
received;
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NOTE 1: The UE continues using the previously received MCCH information until the new MCCH information
has been acquired.
1> if the UE entersan MBSFN area:

2> acquire the MBSFNAreaConfiguration message and the MBMSCountingRequest message if present, at the
next repetition period;

1> if the UE isreceiving an MBMS service:

2> gtart acquiring the MBSFNAreaConfiguration message and the MBMSCountingRequest message if present,
that both concern the MBSFN area of the service that is being received, from the beginning of each
modification period;
5.8.2.4 Actions upon reception of the MBSFNAreaConfiguration message

No UE requirements related to the contents of this MBS-NAreaConfiguration apply other than those specified
elsewhere e.g. within procedures using the concerned system information, the corresponding field descriptions.

5.8.2.5 Actions upon reception of the MBMSCountingRequest message

Upon receiving MBMSCountingRequest message, the UE shall perform the MBM S Counting procedure as specified in
section 5.8.4.

5.8.3 MBMS PTM radio bearer configuration

5831 General

The MBMS PTM radio bearer configuration procedure is used by the UE to configure RLC, MAC and the physical
layer upon starting and/or stopping to receive an MRB. The procedure applies to UEs interested to receive one or more
MBMS services.

NOTE: Incasethe UE isunableto receive an MBMS service due to capability limitations, upper layers may take
appropriate action e.g. terminate alower priority unicast service.

5.8.3.2 Initiation

The UE applies the MRB establishment procedure to start receiving a session of aservice it has an interest in. The
procedure may be initiated e.g. upon start of the MBM S session, upon (re-)entry of the corresponding MBSFN service
area, upon becoming interested in the MBM S service, upon removal of UE capability limitations inhibiting reception of
the concerned service.

The UE applies the MRB release procedure to stop receiving a session. The procedure may be initiated e.g. upon stop of
the MBM S session, upon leaving the corresponding MBSFN service area, upon losing interest in the MBMS service,
when capability limitations start inhibiting reception of the concerned service.

5.8.3.3 MRB establishment
Upon MRB establishment, the UE shall:
1> establish an RLC entity in accordance with the configuration specified in 9.1.1.4;

1> configure an MTCH logical channel in accordance with the received locgical Channelldentity, applicable for the
MRB, asincluded in the MBSFNAreaConfiguration message;

1> configure the physical layer in accordance with the pmch-Config, applicable for the MRB, asincluded in the
MBSFNAreaConfiguration message;

1> inform upper layers about the establishment of the MRB by indicating the corresponding tmgi and sessionld;
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5.8.34 MRB release
Upon MRB release, the UE shall:
1> release the RLC entity as well as the related MAC and physical layer configuration;

1> inform upper layers about the release of the MRB by indicating the corresponding tmgi and sessionid;

5.8.4 MBMS Counting Procedure

5.8.4.1 General

UE EUTRAN

MBM SCountingRequest

Figure 5.8.4.1-1: MBMS Counting procedure

The MBMS Counting procedure is used by the E-UTRAN to count the number of RRC_CONNECTED mode UES
which are receiving viaan MRB or interested to receive viaan MRB the specified MBM S services.

The UE determinesinterest in an MBM S service, that isidentified by the TMGI, by interaction with upper layers.

5.8.4.2 Initiation

E-UTRAN initiates the procedure by sending an MBMSCountingRequest message.

5.8.4.3 Reception of the MBMSCountingRequest message by the UE
Upon receiving the MBMSCountingRequest message, the UE in RRC_CONNECTED mode shall:

1> if the SysteminformationBlockTypel, that provided the scheduling information for the
systeml nformationBlockTypel3 that included the configuration of the MCCH via which the
MBMSCountingRequest message was received, contained the identity of the Registered PLMN; and

1> if the UE isreceiving viaan MRB or interested to receive viaan MRB at least one of the servicesin the received
countingRequestList:

2> if more than one entry isincluded in the mbsfn-ArealnfoList received in the Systeml nformationBlockTypel3
that included the configuration of the MCCH via which the MBMSCountingRequest message was received:

3> include the mbsfn-Arealndex in the MBMSCountingResponse message and set it to the index of the entry
in the mbsfn-Areal nfoList within the received Systeml nformationBlockTypel3 that corresponds with the
MBSFN area used to transfer the received MBMSCountingRequest message;

2> for each MBM S service included in the received countingRequestList:
3> if the UE isreceiving viaan MRB or interested to receive viaan MRB thisMBMS service:

4> include an entry in the countingResponseList within the MBM SCountingResponse message with
countingResponseService set it to the index of the entry in the countingRequestList within the received
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MBMSCountingRequest that corresponds with the MBM S service the UE is receiving or interested to
receive;

2> submit the MBMSCountingResponse message to lower layers for transmission upon which the procedure
ends;

NOTE 1. UEsthat arereceivingan MBMS User Service [56] by means of a Unicast Bearer Service [57] (i.e. viaa
DRB), but are interested to receive the concerned MBMS User Service [56] viaan MBMS Bearer Service
(i.e. viaan MRB), respond to the counting reguest.

NOTE 2: If ciphering is used at upper layers, the UE does not respond to the counting request if it can not decipher
the MBM S service for which counting is performed (see TS 22.146 [62, 5.3]).

NOTE 3: The UE treats the MBMSCountingRequest messages received in each modification period independently.
In the unlikely case E-UTRAN would repeat an MBMSCountingRequest (i.e. including the same services)
in a subsequent modification period, the UE responds again. The UE provides at most one
MBM SCountingResponse message to multiple transmission attempts of an MBMSCountingRequest
messages in a given modification period.

5.85 MBMS interest indication

5851 General

UE EUTRAN

SIB15 acquisition

MBMSInterestindication

>

Figure 5.8.5.1-1: MBMS interest indication

The purpose of this procedure isto inform E-UTRAN that the UE isreceiving or isinterested to receive MBMS viaan
MRB, and if so, to inform E-UTRAN about the priority of MBM S versus unicast reception.

5.85.2 Initiation

An MBMS capable UE in RRC_CONNECTED may initiate the procedure in several cases including upon successful
connection establishment, upon entering or leaving the service area, upon session start or stop, upon change of interest,
upon change of priority between MBM S reception and unicast reception or upon change to a PCell broadcasting
Systeml nformati onBlockTypel5.

Upon initiating the procedure, the UE shall:
1> if SystemlnformationBlockTypel5 is broadcast by the PCell:
2> ensure having avalid version of Systeml nformationBlockTypel5 for the PCell;

2> if the UE did not transmit an MBM S nter estl ndication message since last entering RRC_CONNECTED state;
or

2> if since the last time the UE transmitted an MBM S nter estl ndication message, the UE connected to a PCell
not broadcasting Systeml nfor mationBlockTypelb5:

3> if the set of MBM S frequencies of interest, determined in accordance with 5.8.5.3, is not empty:
4> initiate transmission of the MBMSInterestlndication message in accordance with 5.8.5.4;

2> dse
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3> if the set of MBM S frequencies of interest, determined in accordance with 5.8.5.3, has changed since the
last transmission of the MBMSI nterestl ndication message; or

3> if the prioritisation of reception of all indicated MBM S frequencies compared to reception of any of the
established unicast bearers has changed since the last transmission of the MBMSI nterestindication

message:
4> initiate transmission of the MBM S nterestlndication message in accordance with 5.8.5.4;

NOTE: The UE may send an MBMS nterestindication even when it is able to receive the MBMS servicesitis
interested ini.e. to avoid that the network allocates a configuration inhibiting MBM S reception.

5.8.5.3 Determine MBMS frequencies of interest
The UE shall:
1> consider afrequency to be part of the MBMS frequencies of interest if the following conditions are met:

2> at least one MBMS session the UE isreceiving or interested to receive viaan MRB is ongoing or about to
start; and

NOTE 1: The UE may determine whether the session is ongoing from the start and stop time indicated in the User
Service Description (USD), see 3GPP TS 36.300 [9] or 3GPP TS 26.346 [57].

2> for at least one of these MBM S sessions Systeml nformationBlockTypel5 acquired from the PCell includes for
the concerned frequency one or more MBM S SAls asindicated in the USD for this session; and

NOTE 2: The UE considers a frequency to be part of the MBMS frequencies of interest even though E-UTRAN
may (temporarily) not employ an MRB for the concerned session. |.e. the UE does not verify if the
session isindicated on MCCH

NOTE 3: The UE considers the frequencies of interest independently of any synchronization state, e.g. [9, Annex
J.1]

2> the UE is capable of simultaneously receiving the set of MBM S frequencies of interest, regardless of whether
aserving cell is configured on each of these frequencies or not; and

2> the supportedBandCombination the UE included in UE-EUTRA-Capability contains at |east one band
combination including the set of MBM S frequencies of interest;

NOTE 4: Indicating afrequency implies that the UE supports Systeml nformationBlockTypel3 acquisition for the
concerned freguency i.e. the indication should be independent of whether a serving cell is configured on
that frequency.

NOTE 5: When evaluating which frequencies it can receive simultaneously, the UE does not take into account the
serving frequencies that are currently configured i.e. it only considers MBM S frequenciesit is interested
to receive.

NOTE 6: The set of MBMS frequencies of interest includes at most one frequency for a given physical frequency.
The UE only considers a physical frequency to be part of the MBM S frequencies of interest if it supports
at least one of the bandsindicated for this physical frequency in SystemlnformationBlockTypel (for
serving frequency) or Systeml nformationBlockTypel5 (for neighbouring frequencies). In this case, E-
UTRAN may assume the UE supports MBM S reception on any of the bands supported by the UE (i.e.
according to supportedBandCombination).

5.85.4 Actions related to transmission of MBMSiInterestindication message
The UE shall set the contents of the MBM S nter estl ndication message as follows:
1> if the set of MBMS frequencies of interest, determined in accordance with 5.8.5.3, is not empty:

2> include mbms-FregList and set it to include the MBMS frequencies of interest, using the EARFCN
corresponding with fregBandlndicator included in Systeml nformationBlockTypel (for serving frequency), if
applicable, and the EARFCN(s) asincluded in Systeml nformationBlockTypel5 (for neighbouring
frequencies);
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NOTE 1. The EARFCN included in mbms-FregList is merely used to indicate a physical frequency the UE is
interested to receivei.e. the UE may not support the band corresponding to the included EARFCN (but it
does support at least one of the bandsindicated in system information for the concerned physical
frequency).

2> include mbms-Priority if the UE prioritises reception of all indicated MBM S frequencies above reception of
any of the unicast bearers;

NOTE 2: If the UE prioritises MBMS reception and unicast data cannot be supported because of congestion on the
MBMS carrier(s), E-UTRAN may initiate release of unicast bearers. It isup to EFUTRAN
implementation whether all bearers or only GBR bearers are released. E-UTRAN does not initiate re-
establishment of the released unicast bearers upon aleviation of the congestion.

The UE shall submit the MBMS nterestlndication message to lower layers for transmission.

5.9 RN procedures

5.9.1 RN reconfiguration

5.9.1.1 General

RN EUTRAN

RNReconfiguration

RNReconfigurationCompl ete,

Figure 5.9.1.1-1: RN reconfiguration

The purpose of this procedure is to configure/reconfigure the RN subframe configuration and/or to update the system
information relevant for the RN in RRC_CONNECTED.

5.9.1.2 Initiation

E-UTRAN may initiate the RN reconfiguration procedure to an RN in RRC_CONNECTED when AS security has been
activated.

5.9.1.3 Reception of the RNReconfiguration by the RN
The RN shall:
1> if the rn-Systeminfo isincluded:
2> if the systeml nformationBlockTypel is included:
3> act upon the received Systeml nformationBlockTypel as specified in 5.2.2.7;
2> if the SysteminformationBlockType2 is included:
3> act upon the received SystemlnformationBlockType2 as specified in 5.2.2.9;
1> if the rn-SubframeConfig is included:

2> reconfigure lower layersin accordance with the received subframeConfigPatternFDD or
subframeConfigPatternTDD;
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2> if the rpdcch-Config isincluded:
3> reconfigure lower layers in accordance with the received rpdcch-Config;

1> submit the RNReconfigurationCompl ete message to lower layers for transmission, upon which the procedure
ends;

5.10 Sidelink

5.10.1 Introduction

The sidelink communication/ discovery/ synchronisation resource configuration applies for the frequency at which it
was received/ acquired. Moreover, for a UE configured with one or more SCells, the sidelink communication/
discovery/ synchronisation resource configuration provided by dedicated signalling applies for the PCell/ the primary
frequency. Furthermore, the UE shall not use the sidelink communication/ discovery/ synchronisation transmission
resources configured for one cell with the timing of another cell.

NOTE 1: Upper layers configure the UE to receive or transmit sidelink communication on a specific frequency, to
monitor sidelink discovery announcements on one or more frequencies or to transmit sidelink discovery
announcements on a specific frequency, but only if the UE is authorised to perform these particular ProSe
related sidelink activities.

NOTE 2: It isup to UE implementation which actions to take (e.g. termination of unicast services, detach) when it
is unable to perform the desired sidelink activities, e.g. due to UE capability limitations.

5.10.1a Conditions for sidelink operation

When it is specified that the UE shall perform a particular sidelink operation only if the conditions defined in this
section are met, the UE shall perform the concerned sidelink operation only if:

1> if the UE's serving cell is suitable (RRC_IDLE or RRC_CONNECTED); and if either the selected cell on the
frequency used for sidelink operation belongs to the registered or equivalent PLMN as specified in TS 24.334
[69] or the UE is out of coverage on the frequency used for sidelink operation as defined in TS 36.304 [4, 11.4];
or

1> if the UE is camped on a serving cell (RRC_IDLE) on which it fulfils the conditions to support sidelink
communication in limited service state as specified in TS 23.303 [68, 4.5.6]; and if either the serving cell ison
the frequency used for sidelink operation or the UE is out of coverage on the frequency used for sidelink
operation asdefined in TS 36.304 [4, 11.4]; or

1> if the UE has no serving cell (RRC_IDLE);
5.10.2 Sidelink UE information

5.10.2.1 General

UE EUTRAN

SIB 18/ SIB19 acquisition

SdelinkUEInformation

»

Figure 5.10.2-1: Sidelink UE information
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The purpose of this procedure isto inform E-UTRAN that the UE isinterested or no longer interested to receive
sidelink communication or discovery, as well asto request assignment or release of transmission resources for sidelink
communication or discovery announcements.
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5.10.2.2 Initiation

A UE capable of sidelink communication or discovery that isin RRC_CONNECTED may initiate the procedure to
indicateit is (interested in) receiving sidelink communication or discovery in several cases including upon successful
connection establishment, upon change of interest, upon change to a PCell broadcasting Systeml nformationBlockTypel8
or Systeml nformationBlockTypel9. A UE capable of sidelink communication or discovery may initiate the procedure to
request assignment of dedicated resources for the concerned sidelink communication transmission or discovery
announcements.

NOTE 1: A UEin RRC_IDLE that is configured to transmit sidelink communication/ discovery announcements,
while Systeml nformationBlockTypel8/ Systeml nformationBlockTypel9 does not include the resources for
transmission (in normal conditions), initiates connection establishment in accordance with 5.3.3.1a.

Upon initiating the procedure, the UE shall:
1> if SystemlnformationBlockTypel8 is broadcast by the PCell:
2> ensure having avalid version of Systeml nformationBlockTypel8 for the PCell;
2> if configured by upper layers to receive sidelink communication:

3> if the UE did not transmit a SdelinkUEInformation message since last entering RRC_CONNECTED
state; or

3> if sincethe last time the UE transmitted a SdelinkUEInformation message the UE connected to a PCell
not broadcasting Systeml nformationBlockTypel8; or

NOTE 2: After handover/ re-establishment from a source PCell not broadcasting Systeml nformationBlockTypel8
the UE repeats the same interest information that it provided previously as such a source PCell may not
forward the interest information.

3> if thelast transmission of the SdelinkUEInformation message did not include commRxInterestedFreq; or
if the frequency configured by upper layersto receive sidelink communication on has changed since the
last transmission of the SdelinkUEInformation message:

4> initiate transmission of the SdelinkUEInformation message to indicate the sidelink communication
reception frequency of interest in accordance with 5.10.2.3;

2> else
3> if thelast transmission of the SdelinkUEInformation message included commRXxInterestedFreq:

4> initiate transmission of the SdelinkUEInformation message to indicate it is ho longer interested in
sidelink communication reception in accordance with 5.10.2.3;

2> if configured by upper layers to transmit sidelink communication:
3> if the UE did not transmit a SdelinkUEInformation message since entering RRC_CONNECTED state; or

3> if sincethe last time the UE transmitted a SdelinkUEInformation message the UE connected to a PCell
not broadcasting Systeml nformationBlockTypel8; or

3> if the last transmission of the SdelinkUEInformation message did not include commTxResourceReq; or if
the information carried by the commTxResour ceReq has changed since the last transmission of the
SdelinkUEInformation message:

4> initiate transmission of the SdelinkUEInformation message to indicate the sidelink communication
transmission resources required by the UE in accordance with 5.10.2.3;

2> dse
3> if thelast transmission of the SdelinkUEInformation message included commTxResour ceReq:

4> nitiate transmission of the SdelinkUEInformation message to indicate it does no longer require
sidelink communication transmission resources in accordance with 5.10.2.3;
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1> if SystemlnformationBlockTypel9 is broadcast by the PCell:
2> ensure having avalid version of Systeml nformationBlockTypel9 for the PCell;

2> if configured by upper layersto receive sidelink discovery announcements on a serving frequency or on one
or more frequenciesincluded in disclnterFregList, if included in SystemlnformationBlockTypel9:

3> if the UE did not transmit a SidelinkUEInformation message since last entering RRC_CONNECTED
state; or

3> if sincethe last time the UE transmitted a SdelinkUEInformation message the UE connected to a PCell
not broadcasting Systeml nformationBlockTypel9; or

3> if thelast transmission of the SdelinkUEInformation message did not include discRxInterest:

4> initiate transmission of the SidelinkUEInformation message to indicate it isinterested in sidelink
discovery reception in accordance with 5.10.2.3;

2> ese
3> if thelast transmission of the SdelinkUEInformation message included discRxInterest:

4> initiate transmission of the SidelinkUEInformation message to indicate it is no longer interested in
sidelink discovery reception in accordance with 5.10.2.3;

2> if the UE is configured by upper layersto transmit sidelink discovery announcements:
3> if the UE did not transmit a SdelinkUEInformation message since entering RRC_CONNECTED state; or

3> if sincethe last time the UE transmitted a SdelinkUEInformation message the UE connected to a PCell
not broadcasting Systeml nfor mationBlockTypel9; or

3> if the last transmission of the SdelinkUEInformation message did not include discTxResourceReq; or if
the sidelink discovery announcement resources required by the UE have changed (i.e. resultingin a
change of discTxResourceReq) since the last transmission of the SidelinkUEInformation message:

4> initiate transmission of the SdelinkUEInformation message to indicate the sidelink discovery
announcement resources required by the UE in accordance with 5.10.2.3;

2> ese
3> if the last transmission of the SdelinkUEInformation message included discTxResourceReq:
4> initiate transmission of the SdelinkUEInformation message to indicate it does no longer require
sidelink discovery announcement resources in accordance with 5.10.2.3;
5.10.2.3 Actions related to transmission of SidelinkUEInformation message
The UE shall set the contents of the SidelinkUEInformation message as follows:
1> if SystemlnformationBlockTypel8 is broadcast by the PCell:
2> if configured by upper layers to receive sidelink communication:
3> include commRxInterestedFreq and set it to the sidelink communi cation frequency;
2> if configured by upper layersto transmit sidelink communication:
3> include commTxResourceReq and set its fields as follows:

4> set carrierFreq to indicate the sidelink communication frequency i.e. the same value asindicated in
commRxInterestedFreq if included;

4> st destinationl nfoList to include the sidelink communication transmission destination(s) for which it
requests E-UTRAN to assign dedicated resources,

1> if SystemlnformationBlockTypel9 is broadcast by the PCell:
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2> if configured by upper layersto receive sidelink discovery announcements on a serving frequency or one or
more frequenciesincluded in disclnterFregList, if included in Systemlnfor mationBlockTypel9:
3> include discRxInterest;
2> if the UE is configured by upper layersto transmit sidelink discovery announcements:

3> include discTxResourceReq and set it to indicate the number of discovery messages for sidelink discovery
announcement(s) for which it requests E-UTRAN to assign dedicated resources,

The UE shall submit the SdelinkUEInformation message to lower layers for transmission.

5.10.3 Sidelink communication monitoring
A UE capable of sidelink communication that is configured by upper layersto receive sidelink communication shall:
1> if the conditions for sidelink operation as defined in 5.10.1a are met:
2> if in coverage on the frequency used for sidelink communication, as defined in TS 36.304 [4, 11.4]:

3> if the cell chosen for sidelink communication reception broadcasts Systeml nfor mationBlockTypel8
including commRxPool:

4> configure lower layers to monitor sidelink control information and the corresponding data using the
pool of resourcesindicated by commRxPool;

NOTE 1: If commRxPool includes one or more entries including rxParametersNCell, the UE may only monitor
such entries if the associated PSS/SSS or SLSSIDs is detected. When monitoring such pool(s), the UE
applies the timing of the concerned PSS/SSS or SLSS.

2> else (i.e. out of coverage on the sidelink carrier):

3> configure lower layers to monitor sidelink control information and the corresponding data using the pool
of resources that were preconfigured (i.e. preconfigComm in SL-Preconfiguration defined in 9.3);

NOTE 2: The UE may monitor in accordance with the timing of the selected SyncRef UE, or if the UE does not
have a selected SyncRef UE, based on the UE’s own timing.
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5.10.4 Sidelink communication transmission

A UE capable of sidelink communication that is configured by upper layers to transmit sidelink communication and has
related data to be transmitted shall:

1> if the conditions for sidelink operation as defined in 5.10.1a are met:
2> if in coverage on the frequency used for sidelink communication, as defined in TS 36.304 [4, 11.4]:
3> if the UE isin RRC_CONNECTED and uses the PCell for sidelink communication:

4> if the UE is configured, by the current PCell/ the PCell in which physical layer problems or radio link
failure was detected, with commTxResour ces set to scheduled:

5> if T310 or T311 isrunning; and if the PCell at which the UE detected physical layer problems or
radio link failure broadcasts Systeml nformationBlockTypel8 including commTxPool Exceptional;
or

5> if T301 isrunning and the cell on which the UE initiated connection re-establishment broadcasts
Systemlnfor mationBlockTypel8 including commTxPool Exceptional :

6> configure lower layers to transmit the sidelink control information and the corresponding data
using the pool of resources indicated by the first entry in commTxPool Exceptional;

5> else

6> configure lower layersto request E-UTRAN to assign transmission resources for sidelink
communication;

4> elseif the UE is configured with commTxPool Normal Dedicated:

5> configure lower layersto transmit the sidelink control information and the corresponding data
using the pool of resources indicated by the first entry in commTxPool Nor mal Dedi cated;

3> else (i.e. sidelink communication in RRC_IDLE or on cell other than PCell in RRC_CONNECTED):

4> if the cell chosen for sidelink communication transmission broadcasts
Systemi nformationBlockTypel8:

5> if SystemlnformationBlockTypel8 includes commTxPool Nor mal Common:

6> configure lower layersto transmit the sidelink control information and the corresponding data
using the pool of resources indicated by the first entry in commTxPool Nor mal Common;

5> dse

6> if the last connection establishment was initiated to request sidelink communication
transmission resources and resulted in T300 expiry; and

6> if the cell on which the UE initiated connection establishment broadcasts
SystemlInfor mati onBlockTypel8 including commTxPool Exceptional :

7> from the moment T300 expired, as specified in 5.3.3.6, until receiving an
RRCConnectionReconfiguration including sl-CommConfig or until receiving an
RRCConnectionRelease or an RRCConnectionReject;

8> configure lower layers to transmit the sidelink control information and the
corresponding data using the pool of resources indicated by the first entry in
commTxPool Exceptional;

2> else (i.e. out of coverage on sidelink carrier):

3> configure lower layersto transmit the sidelink control information and the corresponding data using the
pool of resources that were preconfigured i.e. indicated by the first entry in preconfigCommin SL-
Preconfiguration defined in 9.3 and in accordance with the timing of the selected SyncRef UE, or if the
UE does not have a selected SyncRef UE, based on the UES own timing;
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5.10.5 Sidelink discovery monitoring

A UE capable of sidelink discovery that is configured by upper layers to monitor sidelink discovery announcements
shall:

1> for each frequency the UE is configured to monitor sidelink discovery announcements on, prioritising the
frequenciesincluded in disclnterFregList, if included in Systeml nformationBlockTypel9:

2> configure lower layersto monitor sidelink discovery announcements using the pool of resources indicated by
discRxPool in SystemlnformationBlockTypel9 without affecting normal operationi.e. receive during idle
periods or by using a spare receiver;

NOTE 1: The requirement not to affect normal UE operation also applies for the acquisition of sidelink discovery
related system and synchronisation information from inter-frequency cells.

NOTE 2: The UE isnot required to monitor al pools simultaneously.

NOTE 3: Itisup to UE implementation to decide whether a cell is sufficiently good to be used to monitor sidelink
discovery announcements.

NOTE 4: If discRxPool includes one or more entries including rxParameters, the UE may only monitor such
entriesif the associated SL SSIDs are detected. When monitoring such pool(s) the UE applies the timing
of the corresponding SLSS.

5.10.6 Sidelink discovery announcement

A UE capable of sidelink discovery that is configured by upper layers to transmit sidelink discovery announcements
shall:

NOTE 1: In case the configured resources are insufficient it is up to UE implementation to decide which sidelink
discovery announcements to transmit.

1> if the UE's serving cell (RRC_IDLE) or PCell (RRC_CONNECTED) is suitable as defined in TS 36.304 [4]:
2> if the UE isin RRC_CONNECTED (i.e. PCell is used for sidelink discovery announcement):
3> if the UE is configured with discTxResources set to scheduled:

4> configure lower layersto transmit the sidelink discovery announcement using the assigned resources
indicated by scheduled in discTxResources;

3> elseif the UE is configured with discTxPool Dedicated (i.e. discTxResources set to ue-Selected):
4> if pool Selection within pool ToAddModList is set to rsrpBased:

5> select an entry of pool ToAddModList for which the RSRP measurement of the PCell, after
applying the layer 3 filter defined by quantityConfig as specified in 5.5.3.2 , isin-between
threshLow and threshHigh;

4> else:
5> randomly select, using a uniform distribution, an entry of pool ToAddModList;

4> configure lower layersto transmit the sidelink discovery announcement using the selected pool of
resources:

2> elseif T300 isnot running (i.e. UE in RRC_IDLE, announcing via serving cell):
3> if SysteminformationBlockTypel9 of the serving cell includes discTxPool Common:
4> if poolSelection is set to rsrpBased:

5> sdlect an entry of discTxPoolCommon for which RSRP measurement of the serving cell isin-
between threshLow and threshHigh;

4> else:
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5> randomly select, using a uniform distribution, an entry of discTxPool Common;

4> configure lower layersto transmit the sidelink discovery announcement using the selected pool of
resources;

NOTE 2: When performing resource pool selection based on RSRP, the UE uses the latest results of the available
measurements used for cell reselection evauation in RRC_IDLE/ for measurement report triggering
evaluation in RRC_CONNECTED, which are performed in accordance with the performance
requirements specified in TS 36.133 [16].

5.10.7 Sidelink synchronisation information transmission

5.10.7.1 General
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Figure 5.10.7.1-1: Synchronisation information transmission for sidelink communication, in (partial)
coverage
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Figure 5.10.7.1-2: Synchronisation information transmission for sidelink communication, out of
coverage
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Figure 5.10.7.1-3: Synchronisation information transmission for sidelink discovery

The purpose of this procedure is to provide synchronisation information to a UE. The synchronisation information
concerns a Sidelink Synchronisation Signal (SLSS) for sidelink discovery, while it concerns an SLSS, timing
information and some additional configuration parameters (i.e. the Master|nformationBlock-S message) for sidelink
communication. A UE transmits synchronisation information either when E-UTRAN configuresit to do so by dedicated
signalling (i.e. network based), or when not configured by dedicated signalling (i.e. UE based) and E-UTRAN
broadcasts (in coverage) or pre-configures a threshold (out of coverage).
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The synchronisation information transmitted by the UE may be derived from information/ signals received from E-
UTRAN (in coverage) or received from a UE acting as synchronisation reference for the transmitting UE. In the
remainder, the UE acting as synchronisation reference is referred to as SyncRef UE.

5.10.7.2 Initiation

A UE capable of SLSS transmission shall, when transmitting sidelink discovery announcements in accordance with
5.10.6 and when the following conditions are met:

1> if the UE's serving cell (RRC_IDLE) or PCell (RRC_CONNECTED) is suitable as defined in TS 36.304 [4]:
2> if in RRC_CONNECTED; and if networkControlledSyncTx is configured and set to on; or

2> if networkControlledSyncTx is not configured; and syncTxThreshiC isincluded in
Systeml nformationBlockTypel9; and the RSRP measurement of the serving cell (RRC_IDLE) or PCell
(RRC_CONNECTED) is below the value of syncTxThreshIC:

3> transmit SLSSin accordance with 5.10.7.3 and TS 36.211 [21], unless the UE uses the selected subframe
for regular uplink transmission;

A UE capable of sidelink communication that is configured by upper layers to transmit sidelink communication shall,
irrespective of whether or not it has data to transmit:

1> if the conditions for sidelink operation as defined in 5.10.1a are met:
2> if in RRC_CONNECTED; and if networkControlledSyncTx is configured and set to on:
3> transmit SLSS in accordance with 5.10.7.3 and TS 36.211 [21];

3> transmit the MasterInformationBlock-SL. message, in the same subframe as SLSS, and in accordance with
5.10.7.4;

A UE shall, when transmitting sidelink communication in accordance with 5.10.4 and when the following conditions
are met:

1> if in coverage on the frequency used for sidelink communication, as defined in TS 36.304 [4, 11.4]:

2> if the UE isin RRC_CONNECTED; and networkControlledSyncTx is not configured; and syncTxThreshiCis
included in Systeml nformationBlockTypel8; and the RSRP measurement of the cell chosen for sidelink
communication transmission is below the value of syncTxThreshlIC; or

2> if the UE isin RRC_IDLE; and syncTxThreshlC isincluded in Systeml nformationBlockTypel8; and the
RSRP measurement of the cell chosen for sidelink communication transmission is below the value of
syncTxThreshlC:

3> transmit SLSS in accordance with 5.10.7.3 and TS 36.211 [21];

3> transmit the MasterInformationBlock-SL. message, in the same subframe as SLSS, and in accordance with
5.10.7.4;

1> else (i.e. out of coverage):

2> if syncTxThreshOoC isincluded in the preconfigured sidelink parameters (i.e. SL-Preconfiguration defined in
9.3); and the UE has no selected SyncRef UE or the S-RSRP measurement result of the selected SyncRef UE
is below the value of syncTxThreshOoC:

3> transmit SLSS in accordance with 5.10.7.3 and TS 36.211 [21];

3> transmit the Master I nformationBlock-SL. message, in the same subframe as SLSS, and in accordance with
5.10.7.4;

5.10.7.3 Transmission of SLSS

The UE shall select the SLSSID and the subframe in which to transmit SLSS as follows:
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1> if triggered by sidelink discovery announcement:

2> select the SLSSID included in the entry of discSyncConfig included in the received
Systeml nformationBlockTypel9, that includes txParameters;

2> use syncOffsetindicator corresponding to the selected SLSSID;

2> for each pool used for the transmission of discovery announcements (each corresponding to the selected
SLSSID):

3> if asubframe indicated by syncOffsetIndicator corresponds to the first subframe of the discovery
transmission pool;

4> select the concerned subframe;
3> else

4> select the subframe indicated by syncOffsetindicator that precedes and which, in time domain, is
nearest to the first subframe of the discovery transmission pool;

1> if triggered by sidelink communication:
2> if in coverage on the frequency used for sidelink communication, as defined in TS 36.304 [4, 11.4]:

3> select the SLSSID included in the entry of commSyncConfig that isincluded in the received
SysteminformationBlockTypel8 and includes txParameters;

3> use syncOffsetindicator corresponding to the selected SLSSID,;

3> if inRRC_CONNECTED; and if networkControlledSyncTx is configured and set to on:
4> select the subframe(s) indicated by syncOffsetlndicator;

3> else (when transmitting communication):

4> select the subframe(s) indicated by syncOffsetindicator within the SC period in which the UE intends
to transmit sidelink control information or data;

2> else (i.e. out of coverage on sidelink carrier):
3> select the synchronisation reference UE (i.e. SyncRef UE) as defined in 5.10.8;

3> if the UE has a selected SyncRef UE and inCoverage in the Master InformationBlock-S. message
received from this UE is set to TRUE; or

3> if the UE has a selected SyncRef UE and inCoverage in the MasterInformationBlock-S. message
received from this UE is set to FALSE while the SLSS from this UE is part of the set defined for out of
coverage, see TS 36.211 [21]:

4> select the same SLSSID asthe SLSSID of the selected SyncRef UE;

4> select the subframe in which to transmit the SL SS according to the syncOffsetlndicator1 or
syncOffsetIndicator2 included in the preconfigured sidelink parameters (i.e. preconfigSyncin SL-
Preconfiguration defined in 9.3), such that the subframe timing is different from the SLSS of the
selected SyncRef UE;

3> elseif the UE has a selected SyncRef UE:

4> select the SLSSID from the set defined for out of coverage having an index that is 168 more than the
index of the SLSSID of the selected SyncRef UE, see TS 36.211 [21];

4> select the subframe in which to transmit the SL SS according to syncOffsetindicatorl or
syncOffsetindicator2 included in the preconfigured sidelink parameters (i.e. preconfigSync in SL-
Preconfiguration defined in 9.3), such that the subframe timing is different from the SLSS of the
selected SyncRef UE;

3> else (i.e. no SyncRef UE selected):
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4> randomly select, using a uniform distribution, an SLSSID from the set of sequences defined for out of
coverage, see TS 36.211 [21];

4> select the subframe in which to transmit the SLSS according to the syncOffsetindicator 1 or
syncOffsetindicator?2 (arbitrary selection between these) included in the preconfigured sidelink
parameters (i.e. preconfigSync in S_-Preconfiguration defined in 9.3);
5.10.7.4 Transmission of MasterInformationBlock-SL message
The UE shall set the contents of the MasterInformationBlock-S. message as follows:
1> if in coverage on the frequency used for sidelink communication, as defined in TS 36.304 [4, 11.4]:
2> set inCoverage to TRUE;

2> set d-Bandwidth to the value of ul-Bandwidth as included in the received Systeml nfor mationBlockType2 of
the cell chosen for sidelink communication;

2> if tdd-Config isincluded in the received Systeml nfor mationBlockTypel:

3> set subframeAssignmentSL to the val ue representing the same meaning as of subframeAssignment that is
included in tdd-Config in the received Systeml nformationBlockTypel,;

2> else
3> set subframeAssignmentSL to none;

2> if synclnfoReserved isincluded in an entry of commSyncConfig from the received
Systemlinfor mationBlockTypels;

3> set reserved to the value of synclnfoReserved in the received Systeml nformationBlockTypels;
2> ese
3> set dl bitsinreserved to 0;
1> elseif the UE has a selected SyncRef UE (as defined in 5.10.8):
2> set inCoverage to FALSE;

2> set d-Bandwidth, subframeAssignmentSL and reserved to the value of the corresponding field included in the
received MasterInformationBlock-SL;

1> else (i.e. no SyncRef UE selected):
2> set inCoverage to FALSE;

2> set d-Bandwidth, subframeAssignmentSL and reserved to the value of the corresponding field included in the
preconfigured sidelink parameters (i.e. preconfigGeneral in SL-Preconfiguration defined in 9.3);

1> set directFrameNumber and directSubframeNumber according to the subframe used to transmit the SLSS, as
specified in 5.10.7.3;

1> submit the Master | nformationBlock-S.. message to lower layers for transmission upon which the procedure ends;

5.10.7.5 Void

5.10.8 Sidelink synchronisation reference

5.10.8.1 General

The purpose of this procedure is to select a synchronisation reference and used a.0. when transmitting sidelink
communication or synchronisation information.
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5.10.8.2 Selection and reselection of synchronisation reference UE (SyncRef UE)
The UE shall:
1> if out of coverage on the frequency used for sidelink communication, as defined in TS 36.304 [4, 11.4]:

2> perform a full search (i.e. covering all subframes and all possible SLSSIDs) to detect candidate SLSS, in
accordance with TS 36.133 [16]

2> when eval uating the one or more detected SLSSIDs, apply layer 3 filtering as specified in 5.5.3.2 using the
preconfigured filter Coefficient as defined in 9.3, before using the S-RSRP measurement results;

2> if the UE has selected a SyncRef UE:

3> if the SSRSRP of the strongest candidate SyncRef UE exceeds the minimum requirement TS 36.133 [16]
by syncRefMinHyst and the strongest candidate SyncRef UE belongs to the same priority group as the
current SyncRef UE and the S-RSRP of the strongest candidate SyncRef UE exceeds the S-RSRP of the
current SyncRef UE by syncRefDiffHyst; or

3> if the SSRSRP of the candidate SyncRef UE exceeds the minimum requirement TS 36.133 [16] by
syncRefMinHyst and the candidate SyncRef UE belongsto a higher priority group than the current
SyncRef UE; or

3> if the S'RSRP of the current SyncRef UE isless than the minimum requirement TS 36.133 [16]:
4> consider no SyncRef UE to be selected;
2> if the UE has not selected a SyncRef UE,

3> if the UE detects one or more SLSSIDs for which the S-RSRP exceeds the minimum reguirement defined
in TS 36.133 [16] by syncRefMinHyst and for which the UE received the corresponding
Master I nfor mationBlock-SL. message (candidate SyncRef UES), select a SyncRef UE according to the
following priority order:

4> UEs of which inCoverage, included in the MasterInformationBlock-SL. message received from this
UE, is set to TRUE, starting with the UE with the highest S-RSRP result (priority group 1);

4> UE which SLSSID is part of the set defined for in coverage, starting with the UE with the highest S-
RSRP result (priority group 2);

4> Other UEs, starting with the UE with the highest S-RSRP result (priority group 3);
5.10.9 Sidelink common control information

5.10.9.1 General

The sidelink common control information is carried by a single message, the Master|nformationBlock-S_ (MI1B-SL)
message. The MIB-SL includes timing information as well as some configuration parameters and is transmitted via SL-
BCH.

The MIB-SL uses a fixed schedule with a periodicity of 40 ms without repetitions. In particular, the MIB-SL is
scheduled in subframes indicated by syncOffsetindicator i.e. for which (10*DFN + subframe number) mod 40 =
syncOffsetIndicator.

The sidelink common control information may change at any transmission i.e. neither a modification period nor a
change notification mechanismis used.

A UE configured to receive or transmit sidelink communication shall:
1> if the UE has a selected SyncRef UE, as specified in 5.10.8.2:

2> ensure having avalid version of the Master | nfor mationBlock-SL. message of that SyncRefUE:
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5.10.9.2 Actions related to reception of MasterinformationBlock-SL message
Upon receiving MasterInformationBlock-S., the UE shall:

1> apply the values of dl-Bandwidth, subframeAssignmentSL, directFrameNumber and directSubframeNumber
included in the received Master I nformationBlock-SL. message;

6 Protocol data units, formats and parameters (tabular
& ASN.1)

6.1 General

The contents of each RRC message is specified in sub-clause 6.2 using ASN.1 to specify the message syntax and using

tables when needed to provide further detailed information about the fields specified in the message syntax. The syntax

of the information elements that are defined as stand-alone abstract typesis further specified in a similar manner in sub-
clause 6.3.

The need for fields to be present in a message or an abstract type, i.e., the ASN.1 fields that are specified as
OPTIONAL in the abstract notation (ASN.1), is specified by means of comment text tags attached to the OPTIONAL
statement in the abstract syntax. All comment text tags are available for use in the downlink direction only. The
meaning of each tag is specified in table 6.1-1.

Table 6.1-1: Meaning of abbreviations used to specify the need for fields to be present

Abbreviation Meaning

Cond conditionTag Conditionally present

(Used in downlink only) A field for which the need is specified by means of conditions. For each conditionTag, the
need is specified in a tabular form following the ASN.1 segment. In case, according to the
conditions, a field is not present, the UE takes no action and where applicable shall continue
to use the existing value (and/ or the associated functionality) unless explicitly stated
otherwise (e.g. in the conditional presence table or in the description of the field itself).

Need OP Optionally present

(Used in downlink only) A field that is optional to signal. For downlink messages, the UE is not required to take any
special action on absence of the IE beyond what is specified in the procedural text or the
field description table following the ASN.1 segment. The UE behaviour on absence should
be captured either in the procedural text or in the field description.

Need ON Optionally present, No action

(Used in downlink only) A field that is optional to signal. If the message is received by the UE, and in case the
information element is absent, the UE takes no action and where applicable shall continue to
use the existing value (and/ or the associated functionality).

Need OR Optionally present, Release

(Used in downlink only) A field that is optional to signal. If the message is received by the UE, and in case the
information element is absent, the UE shall discontinue/ stop using/ delete any existing value
(and/ or the associated functionality).

Any field with Need ON in system information shall be interpreted as Need OR.

Need codes may not be specified for a parent extension field/ extension group, used in downlink, which includes one or
more child extension fields. Upon absence of such a parent extension field/ extension group, the UE shall:

- For eachindividual child extension field, including extensions that are mandatory to include in the optional
group, act in accordance with the need code that is defined for the extension;

- Apply this behaviour not only for child extension fields included directly within the optional parent extension
field/ extension group, but also for extension fields defined at further nesting levels as long as for none of the
fields in-between the concerned extension field and the parent extension field a need code is specified;

NOTE 1. The above appliesfor groups of non critical extensions using double brackets (referred to as extension
groups), as well as non-critical extensions at the end of a message or at the end of a structure contained in
aBIT STRING or OCTET STRING (referred to as parent extension fields).
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Need codes, conditions and ASN.1 defaults specified for a particular (child) field only apply in case the (parent) field
including the particular field is present. This rule does not apply for optional parent extension fields/ extension groups
without need codes,

NOTE 2: The previous rule implies that E-UTRAN has to include such a parent extension field to release a child
field that is either:

- Optional with need OR, or
- Conditional while the UE releases the child field when absent.

The handling of need codes as specified in the previousisillustrated by means of an example, as shown in the following

ASN.1.
-- [ exanpl e/ ASNISTART

RRCMessage-r8-1Es :: =

SEQUENCE {

fieldl I nf or mat i onEl enent 1,
field2 I nf or mat i onEl enent 2 OPTI ONAL, Need ON
nonCriti cal Ext ensi on RRCMessage- v8a0- | Es OPTI ONAL

}

RRCMessage-v8a0l- 1 Es ::= SEQUENCE {
field3 I nf or mat i onEl enent 3 OPTI ONAL, Need ON
nonCriti cal Ext ensi on RRCMessage- v940- | Es OPTI ONAL

}

RRCMessage-v940- 1 Es ::= SEQUENCE {
field4 I nf or mat i onEl ement 4 OPTI ONAL, Need OR
nonCriti cal Ext ensi on SEQUENCE {} CPTI ONAL

}

InfornationEl enentl ::= SEQUENCE {
fieldll I nf ormat i onEl enent 11 OPTI ONAL, Need ON
fieldl2 I nf or mat i onEl enent 12 OPTI ONAL, Need OR
[[ field13 I nf or mat i onEl ement 13 OPTI ONAL, Need OR

fieldld I nf or mat i onEl enent 14 OPTI ONAL Need ON

11

}

I nfornationEl enent2 ::= SEQUENCE {
field2l I nf or mat i onEl enent 11 OPTI ONAL, Need OR

}

-- ASNLSTOP

The handling of need codes as specified in the previous implies that:

- if field2 in RRCMessage-r8-1Es is absent, the UE does not modify field21;

- if fild2 in RRCMessage-r8-1Esis present but does not include field21, the UE rel eases field21;

- if the extension group containing field13 is absent, the UE releases field13 and does not modify field14;

- if nonCritical Extension defined by |E RRCMessage-v8a0-1Es s absent, the UE does not modify field3 and

releases field4;

6.2 RRC messages

NOTE: The messagesincluded in this section reflect the current status of the discussions. Additional messages
may beincluded at alater stage.
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6.2.1 General message structure

- EUTRA-RRC-Definitions

This ASN.1 segment is the start of the E-UTRA RRC PDU definitions.
-~ ASNLSTART

EUTRA- RRC- Def i ni ti ons DEFI NI TI ONS AUTOVATI C TAGS : : =

BEG N

-- ASN1ISTOP

- BCCH-BCH-Message

The BCCH-BCH-Message classis the set of RRC messages that may be sent from the E-UTRAN to the UE viaBCH on
the BCCH logical channel.

-- ASNLISTART
BCCH BCH Message :: = SEQUENCE {
nmessage BCCH BCH- MessageType
}
BCCH BCH MessageType :: = Mast er | nf or nat i onBl ock
-- ASNLISTOP

- BCCH-DL-SCH-Message

The BCCH-DL-SCH-Message classis the set of RRC messages that may be sent from the E-UTRAN to the UE via
DL-SCH on the BCCH logical channel.

- - ASNISTART
BCCH- DL- SCH- Message :: = SEQUENCE {
message BCCH- DL- SCH MessageType
}
BCCH- DL- SCH MessageType ::= CHO CE {
cl CHO CE {
syst eml nf or mati on Syst eml nf or mati on,
syst em nf or mati onBl ockTypel Syst eml nf or mat i onBl ockTypel
F
nessageC assExt ensi on SEQUENCE {}
}

-- ASNISTOP

- MCCH-Message

The MCCH-Message classis the set of RRC messages that may be sent from the E-UTRAN to the UE on the MCCH
logical channel.

-- ASNLSTART
MCCH- Message :: = SEQUENCE {
message MCCH MessageType
}
MCCH MessageType ::= CHO CE {
cl CHO CE {
nbsf nAreaConfi guration-r9 MBSFNAr eaConf i gur ati on-r9
}s
| ater CHO CE {
c2 CHO CK{
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nmbnsCount i ngRequest - r 10 MBMSCount i ngRequest -r 10

b,
messageC assExt ensi on SEQUENCE {}
}
}
-- ASNLISTOP

PCCH-Message

The PCCH-Message classis the set of RRC messages that may be sent from the E-UTRAN to the UE on the PCCH

logical channel.
-- ASNLISTART
PCCH Message ::= SEQUENCE {

message PCCH MessageType
}
PCCH MessageType ::= CHO CE {

cl CHA CE {

pagi ng

nessageC assExt ensi on SEQUENCE {}

}
-- ASNLSTOP

DL-CCCH-Message

Pagi ng

The DL-CCCH-Message class is the set of RRC messages that may be sent from the E-UTRAN to the UE on the

downlink CCCH logical channel.

-- ASNISTART

DL- CCCH Message ::= SEQUENCE {
message DL- CCCH MessageType
}
DL- CCCH MessageType ::= CHA CE {
cl CHO CE {
rrcConnect i onReest abl i shrment
rrcConnect i onReest abl i shment Rej ect
rrcConnect i onRej ect
rrcConnecti onSet up
b
nmessageCl assExt ensi on SEQUENCE {}
}

-- ASN1ISTOP

DL-DCCH-Message

RRCConnect i onReest abl i shnent ,
RRCConnect i onReest abl i shnent Rej ect
RRCConnect i onRej ect ,

RRCConnect i onSet up

The DL-DCCH-Message class is the set of RRC messages that may be sent from the E-UTRAN to the UE or from the
E-UTRAN to the RN on the downlink DCCH logical channel.

-- ASNISTART

DL- DCCH Message ::= SEQUENCE {

message DL- DCCH MessageType
}
DL- DCCH MessageType ::= CHA CE {

cl CHO CE {

csf bPar anet er sResponseCDVA2000

dl | nf or mati onTr ansf er

handover Fr onEUTRAPr epar at i onRequest
mobi | i t yFr onEUTRAConmand
rrcConnecti onReconfi guration

CSFBPar anet er sResponseCDVA2000,

DLI nf or mat i onTr ansf er,

Handover Fr onEUTRAPr epar at i onRequest ,
Mobi | i t yFr omEUTRACommand,

RRCConnect i onReconfi gurati on,
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rrcConnecti onRel ease

securi t yModeComrand

ueCapabi | i t yEnqui ry

count er Check

uel nf or mat i onRequest - r 9

| oggedMeasur enent Confi gurati on-r 10
rnReconfiguration-r10

spare4 NULL,
spare3 NULL, spare2 NULL, sparel NULL
H

nessageC assExt ensi on SEQUENCE {}

}
-- ASNLSTOP

UL-CCCH-Message
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RRCConnect i onRel ease,

Securi t yModeComrand,

UECapabi | i t yEnqui ry,

Count er Check,

UEl nf or mat i onRequest -r 9,
LoggedMeasur enent Conf i gur ati on-r 10,
RNReconf i gurati on-r 10,

The UL-CCCH-Message class is the set of RRC messages that may be sent from the UE to the E-UTRAN on the uplink

CCCH logical channel.

-- ASNISTART

UL- CCCH Message ::= SEQUENCE {
message UL- CCCH MessageType
}
UL- CCCH MessageType ::= CHO CE {
cl CHA CE {
rrcConnect i onReest abl i shment Request
rrcConnect i onRequest
b
nessageC assExt ensi on SEQUENCE {}
}

-- ASNISTOP

UL-DCCH-Message

RRCConnect i onReest abl i shment Request ,
RRCConnect i onRequest

The UL-DCCH-Message class is the set of RRC messages that may be sent from the UE to the E-UTRAN or from the
RN to the E-UTRAN on the uplink DCCH logical channel.

-- ASNISTART

UL- DCCH Message ::= SEQUENCE {

message UL- DCCH MessageType
}
UL- DCCH MessageType ::= CHO CE {

cl CHO CE {

csf bPar anet er sRequest CDMA2000
neasur enent Repor t
rrcConnect i onReconfi gurati onConpl et e
rrcConnect i onReest abl i shnent Conpl et e
rrcConnecti onSet upConpl et e
securityModeConpl et e
securityMdeFail ure
ueCapabi | i tyl nformation
ul Handover Pr epar at i onTr ansf er
ul I nf or mat i onTr ansf er
count er CheckResponse
uel nf or mat i onResponse-r 9
proxi mtyl ndi cati on-r9
rnReconfi gurati onConpl et e-r 10
mbrrs Count i ngResponse-r 10
i nt er FreqRSTDMeasur enent | ndi cati on-r 10
H
messageC assExt ensi on
c2

CHO CE {

CHQO CE {
ueAssi st ancel nfornmation-r11
i nDevi ceCoexl ndi cati on-r11
nmbrsl nt er est | ndi cati on-r11
scgFai l urel nfornmati on-r 12

CSFBPar anet er sRequest CDMVA2000,

Measur ement Report ,

RRCConnect i onReconf i gur at i onConpl et e,
RRCConnect i onReest abl i shnent Conpl et e,
RRCConnect i onSet upConpl et e,

Securit yModeConpl et e,

Securit yModeFai | ure,

UECapabi | i tyl nfor mati on,

ULHandover Pr epar at i onTr ansf er,

ULI nf or mat i onTr ansf er,

Count er CheckResponse,

UEI nf or mat i onResponse-r 9,

Proxi m tyl ndi cation-r9,

RNReconf i gur at i onConpl et e-r 10,
MBMSCount i ngResponse-r 10,

| nt er Fr eqRSTDMeasur enent | ndi cati on-r 10

UEAssi st ancel nf ormati on-r 11,
I nDevi ceCoexl ndi cati on-r11,
MBMVSI nt er est | ndi cati on-r11,
SCGFai | ur el nformati on-r12,

ETSI



3GPP TS 36.331 version 12.14.0 Release 12 165 ETSI TS 136 331 V12.14.0 (2017-07)

si del i nkUEIl nf or mati on-r 12 Si del i nkUEIl nf or mati on-r12,
sparell NULL, sparelO NULL,

spare9 NULL, spare8 NULL, spare7 NULL,

spare6 NULL, spare5 NULL, spare4 NULL,

spare3 NULL, spare2 NULL, sparel NULL

b
nessaged assExt ensi onFut ure-r 11 SEQUENCE {}
}
}
-- ASNISTCP

6.2.2 Message definitions

- CounterCheck

The Counter Check message is used by the E-UTRAN to indicate the current COUNT M SB values associated to each
DRB and to request the UE to compare these to its COUNT M SB values and to report the comparison results to E-
UTRAN.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: E-UTRAN to UE

CounterCheck message

-- ASNLSTART
Count er Check ::= SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Ext ensi ons CHO CE {
cl CHO CE {
count er Check-r 8 Count er Check-r 8- 1 Es,
spare3 NULL, spare2 NULL, sparel NULL
b
critical Ext ensi onsFut ure SEQUENCE {}
}
}
Count er Check-r8-1Es ::= SEQUENCE {
dr b- Count MSB- | nf oLi st DRB- Count MSB- | nf oLi st
nonCriti cal Ext ensi on Count er Check- v8a0- | Es OPTI ONAL
}
Count er Check-v8a0- | Es :: = SEQUENCE {
| at eNonCri ti cal Ext ensi on COCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
DRB- Count MSB- | nfoLi st :: = SEQUENCE (S| ZE (1..nmaxDRB)) OF DRB- Count MSB- I nfo
DRB- Count MSB-I nfo ::= SEQUENCE {
drb-ldentity DRB- | denti ty,
count MSB- Upl i nk | NTEGER( 0. . 33554431) ,
count MSB- Downl i nk I NTEGER( 0. . 33554431)
}
-- ASNLSTOP
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CounterCheck field descriptions

count-MSB-Downlink
Indicates the value of 25 MSBs from downlink COUNT associated to this DRB.

count-MSB-Uplink
Indicates the value of 25 MSBs from uplink COUNT associated to this DRB.

drb-CountMSB-InfoList
Indicates the MSBs of the COUNT values of the DRBs.

CounterCheckResponse

The Counter CheckResponse message is used by the UE to respond to a Counter Check message.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to E-UTRAN

CounterCheckResponse message

-- ASNLISTART
Count er CheckResponse :: = SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansacti onl dentifier,
critical Extensions CHO CE {
count er CheckResponse-r 8 Count er CheckResponse-r 8- | Es,
critical Ext ensi onsFut ure SEQUENCE {}
}
}
Count er CheckResponse-r8-1Es ::= SEQUENCE {

dr b- Count | nf oLi st DRB- Count | nf oLi st

nonCriti cal Ext ensi on Count er CheckResponse- v8a0- | Es
}
Count er CheckResponse-v8a0- | Es ::= SEQUENCE {

| at eNonCri ti cal Ext ensi on OCTET STRI NG

nonCriti cal Ext ensi on SEQUENCE {}

}

DRB- Count | nf oLi st ::

SEQUENCE (S| ZE (0..nmaxDRB)) OF DRB- Countlnfo

DRB- Count I nfo ::
drb-ldentity
count - Upl i nk
count - Downl i nk

SEQUENCE {
DRB- | dentity,
| NTEGER( 0. . 4294967295) ,
| NTEGER( 0. . 4294967295)
}

-- ASN1ISTOP

OPTI ONAL

OPTI ONAL,
OPTI ONAL

CounterCheckResponse field descriptions

count-Downlink
Indicates the value of downlink COUNT associated to this DRB.

count-Uplink
Indicates the value of uplink COUNT associated to this DRB.

drb-CountInfoList
Indicates the COUNT values of the DRBs.

CSFBParametersRequestCDMA2000

The CSFBParameter sRequestCDMA2000 message is used by the UE to obtain the CDMA2000 IXRTT Parameters

from the network. The UE needs these parameters to generate the CDMA2000 1IXRTT Regi

stration message used to

register with the CDMA2000 IXRTT Network which is required to support CSFB to CDMA2000 1XRTT.
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Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to E-UTRAN

CSFBParametersRequestCDMA2000 message

-- ASNLISTART
CSFBPar anet er sRequest CDMA2000 : : = SEQUENCE {
critical Extensions CHO CE {
csf bPar anet er sRequest CDMA2000-r 8 CSFBPar anet er sRequest CDVA2000-r 8- | Es,
critical Ext ensi onsFut ure SEQUENCE {}
}
}
CSFBPar anet er sRequest CDMA2000-r 8- | Es :: = SEQUENCE {
nonCriti cal Ext ensi on CSFBPar anet er sRequest CDVA2000- v8a0- | Es  OPTI ONAL
}
CSFBPar anet er sRequest CDMA2000- v8a0- | Es :: = SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASNLISTOP

- CSFBParametersResponseCDMA2000

The CSFBParameter sResponseCDMA2000 message is used to provide the CDMA2000 1xRTT Parameters to the UE
so the UE can register with the CDMA2000 1XRTT Network to support CSFB to CDMA2000 1xRTT.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: E-UTRAN to UE

CSFBParametersResponseCDMA2000 message

-- ASNISTART
CSFBPar anet er sResponseCDMA2000 : : = SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansact i onl denti fi er,
critical Ext ensi ons CHO CE {
csf bPar anet er sResponseCDVMA2000- r 8 CSFBPar anet er sResponseCDMA2000- r 8- | Es,
critical Extensi onsFuture SEQUENCE {}
}
}
CSFBPar anet er sResponseCDMA2000-r 8- | Es : : = SEQUENCE {
rand RAND- CDVA2000,
nmobi | i t yPar anet er s Mobi | i t yPar anet er sCDMA2000,
nonCriti cal Ext ensi on CSFBPar anmet er sResponseCDMA2000- v8a0- | Es OPTI ONAL
}
CSFBPar anet er sResponseCDVMA2000- v8a0- | Es :: = SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASNLSTOP
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- DLInformationTransfer
The DLInformationTransfer message is used for the downlink transfer of NAS or non-3GPP dedicated information.

Signalling radio bearer: SRB2 or SRB1 (only if SRB2 not established yet. If SRB2 is suspended, E-UTRAN does
not send this message until SRB2 isresumed.)

RLC-SAP: AM
Logical channel: DCCH
Direction: E-UTRAN to UE

DLInformationTransfer message

-- ASNL1START
DLI nf ormati onTransfer ::= SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Extensions CHO CE {
cl CHO CE {
dl I nformati onTransfer-r8 DLI nf or mat i onTr ansf er - r 8- | Es,
spare3 NULL, spare2 NULL, sparel NULL
b
critical Extensi onsFuture SEQUENCE {}
}
}
DLI nfornati onTransfer-r8-1Es ::= SEQUENCE {
dedi cat edl nf oType CHO CE {
dedi cat edl nf oNAS Dedi cat edl nf oNAS,
dedi cat edl nf oCDVMA2000- 1XRTT Dedi cat edl nf oCDMA2000,
dedi cat edl nf oCDVMA2000- HRPD Dedi cat edl nf oCDMA2000
b
nonCriti cal Ext ensi on DLI nf or mat i onTr ansf er - v8a0- | Es OPTI ONAL
}
DLI nf or nat i onTr ansf er-v8a0-1 Es ::= SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASNLSTOP

- HandoverFromEUTRAPreparationRequest (CDMA2000)

The Handover FromEUTRAPTrepar ationRequest message is used to trigger the handover preparation procedure with a
CDMAZ2000 RAT. This message is aso used to trigger a tunneled preparation procedure with a CDMA2000 IXRTT
RAT to obtain traffic channel resources for the enhanced CS fallback to CDMA2000 1xXRTT, which may also involve a
concurrent preparation for handover to CDMA2000 HRPD. Also, this message is used to trigger the dual Rx/Tx
redirection procedure witha CDMA2000 IXRTT RAT.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: E-UTRAN to UE

HandoverFromEUTRAPreparationRequest message

-- ASNISTART
Handover Fr onEUTRAPr epar at i onRequest :: = SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Ext ensi ons CHO CE {
cl CHO CE {

handover Fr onEUTRAPr epar at i onRequest - r 8
Handover Fr omEUTRAPr epar at i onRequest - r 8- | Es,
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spare3 NULL, spare2 NULL, sparel NULL

b
critical Ext ensi onsFut ure SEQUENCE {}
}
}
Handover Fr onEUTRAPr epar at i onRequest -r 8- 1 Es :: = SEQUENCE {
cdnma2000- Type CDMVA2000- Type,
rand RAND- CDMA2000 OPTI ONAL, -- Cond cdnma2000- Type
nmobi | i tyParaneters Mobi | i t yPar anet er sCDMA2000 OPTI ONAL, -- Cond cdnma2000- Type
nonCriti cal Ext ensi on Handover Fr omEUTRAPr epar at i onRequest - v890- | Es OPTI ONAL
}
Handover Fr onEUTRAPr epar at i onRequest - v890- | Es :: = SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on Handover Fr omEUTRAPr epar at i onRequest - v920- | Es OPTI ONAL
}
Handover Fr onEUTRAPr epar at i onRequest - v920- | Es :: = SEQUENCE {
concur r PrepCDVA2000- HRPD- r 9 BOOLEAN OPTI ONAL, -- Cond cdnma2000- Type
nonCriti cal Ext ensi on Handover Fr omEUTRAPr epar at i onRequest - v1020- | Es OPTI ONAL
}
Handover Fr onEUTRAPr epar at i onRequest - v1020- | Es :: = SEQUENCE {
dual RxTxRedi rect | ndi cat or-r 10 ENUMERATED {t r ue} CPTI ONAL, -- Cond cdnma2000- 1XRTT
redi rect Carri er COMA2000- 1XRTT-r10  Carri er Fr eqCDMA2000 OPTI ONAL, -- Cond dual RxTxRedi r ect
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASNLISTOP

HandoverFromEUTRAPreparationRequest field descriptions

concurrPrepCDMA2000-HRPD
Value TRUE indicates that upper layers should initiate concurrent preparation for handover to CDMA2000 HRPD in
addition to preparation for enhanced CS fallback to CDMA2000 1xRTT.

dualRxTxRedirectIndicator
Value TRUE indicates that the second radio of the dual Rx/Tx UE is being redirected to CDMA2000 1xRTT [51].

redirectCarrierCDMA2000-1XRTT
Used to indicate the CDMA2000 1xRTT carrier frequency where the UE is being redirected to.

Conditional presence Explanation
cdma2000-1XRTT The field is optionally present, need ON, if the cdma2000-Type = typelXRTT; otherwise it
is not present.
cdma2000-Type The field is mandatory present if the cdma2000-Type = typelXRTT; otherwise it is not
present.
dualRxTxRedirect The field is optionally present, need ON, if dualRxTxRedirectIndicator is present;
otherwise it is not present.

- InDeviceCoexIndication

The InDeviceCoexI ndication message is used to inform E-UTRAN about IDC problems which can not be solved by the
UE itself, as well as to provide information that may assist E-UTRAN when resolving these problems.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to E-UTRAN

InDeviceCoexIndication message

-- ASNLISTART
| nDevi ceCoexl ndi cation-r1l ::= SEQUENCE {
critical Extensions CHO CE {
cl CHA CE {
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i nDevi ceCoexl| ndi cation-r11 | nDevi ceCoex| ndi cati on-r11-1Es,
spare3 NULL, spare2 NULL, sparel NULL
F
critical Ext ensi onsFut ure SEQUENCE {}
}
}
I nDevi ceCoex| ndi cation-r11-1Es ::= SEQUENCE {
af fectedCarri erFreqLi st-r11 Af fectedCarrierFreqgList-ril OPTI ONAL,
tdm Assi st ancel nfo-r 11 TDM Assi st ancel nfo-r11 OPTI ONAL,
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on I nDevi ceCoex| ndi cat i on-v11dO- | Es CPTI ONAL
}
| nDevi ceCoexl ndi cati on-v11dO-1Es ::= SEQUENCE {
ul - CA- Assi st ancel nfo-r11 SEQUENCE {
af fectedCarri er FreqConbLi st-r11 AffectedCarri er FreqConbLi st-r11 OPTI ONAL,
vi cti nByst enType-r 11 Vi cti nByst enType-r 11
} OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
AffectedCarrierFreqList-rl1l ::= SEQUENCE (SIZE (1..nexFreql DC-r11)) OF AffectedCarrierFreqg-r11l
Af fectedCarrierFreqg-r1l ::= SEQUENCE {
carrierFreqg-ri1l MeasObj ect | d,
interferenceDirection-rl1l ENUMERATED {eutra, other, both, spare}
}
Af f ect edCarri er FreqConbLi st-r11 ::= SEQUENCE (SIZE (1..nmaxConbl DC-r11)) OF AffectedCarri er FreqConb-
ril
Af f ectedCarri er FreqConb-r11 ::= SEQUENCE (SIZE (2..naxServCell-r10)) OF MeasCbjectld
TDM Assi stancel nfo-r11 ::= CHO CE {
dr x- Assi st ancel nfo-r 11 SEQUENCE {
dr x- Cycl eLengt h-r 11 ENUMERATED {sf 40, sf64, sf80, sf128, sf160,
sf 256, spare2, sparel},
drx-Ofset-ril | NTEGER (0. . 255) OPTI ONAL,
drx- ActiveTi me-r11 ENUMERATED {sf 20, sf30, sf40, sf60, sf80,
sf 100, spare2, sparel}
}
i dc- SubfranmePatternList-r1l | DC- Subf ranePat t ernLi st-r 11,
}
| DC- SubfranePatternLi st-r11 ::= SEQUENCE (SIZE (1..naxSubfranePatternl DC-r11)) OF |DC-
SubfranmePattern-ri11l
| DC- SubframePattern-r11 ::= CHO CE {
subfranmePat t ernFDD-r 11 BIT STRING (SIZE (4)),
subfranmePatternTDD-r 11 CHO CE {
subf ranmeConfi g0-r11 BI T STRING (SIZE (70)),
subfranmeConfi gl-5-r11 BIT STRING (SI ZE (10)),
subf rameConfi g6-r11 BI T STRI NG (SI ZE (60))
b,
}
Vi cti nByst enType-r11 ::= SEQUENCE {
gps-ri1 ENUMERATED {true} OPTI ONAL,
gl onass-r11 ENUMERATED {t r ue} CPTI ONAL,
bds-r11 ENUMERATED {t r ue} OPTI ONAL,
galileo-ri1 ENUMERATED {true} OPTI ONAL,
w an-r11 ENUMERATED {true} OPTI ONAL,
bl uet oot h-r11 ENUMERATED {t r ue} COPTI ONAL
}
-- ASN1ISTOP
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InDeviceCoexIndication field descriptions

affectedCarrierFreqCombList
Indicates a list of E-UTRA carrier frequencies that are affected by IDC problems due to Inter-Modulation Distortion and
harmonics from E-UTRA when configured with UL CA.

affectedCarrierFregList
List of E-UTRA carrier frequencies affected by IDC problems.

drx-ActiveTime
Indicates the desired active time that the E-UTRAN is recommended to configure. Value in number of subframes.
Value sf20 corresponds to 20 subframes, sf30 corresponds to 30 subframes and so on.

drx-CycleLength
Indicates the desired DRX cycle length that the E-UTRAN is recommended to configure. Value in number of
subframes. Value sf40 corresponds to 40 subframes, sf64 corresponds to 64 subframes and so on.

drx-Offset

Indicates the desired DRX starting offset that the E-UTRAN is recommended to configure. The UE shall set the value
of drx-Offset smaller than the value of drx-CycleLength. The starting frame and subframe satisfy the relation: [(SFN *
10) + subframe number] modulo (drx-CycleLength) = drx-Offset.

idc-SubframePatternList

A list of one or more subframe patterns indicating which HARQ process E-UTRAN is requested to abstain from using.
Value 0 indicates that E-UTRAN is requested to abstain from using the subframe. For FDD, the radio frame in which
the pattern starts (i.e. the radio frame in which the first/leftmost bit of the subframePatternFDD corresponds to
subframe #0) occurs when SFN mod 2 = 0. For TDD, the first/leftmost bit corresponds to the subframe #0 of the radio
frame satisfying SFN mod x = 0, where x is the size of the bit string divided by 10. The UE shall indicate a subframe
pattern that follows HARQ time line, as specified in TS 36.213 [23], i.e, if a subframe is set to 1 in the subframe
pattern, also the corresponding subframes carrying the potential UL grant [23, 8.0], the UL HARQ retransmission [23,
8.0] and the DL/UL HARQ feedback [23, 7.3, 8.3 and 9.1.2] shall be set to 1.

interferenceDirection

Indicates the direction of IDC interference. Value eutra indicates that only E-UTRA is victim of IDC interference, value
other indicates that only another radio is victim of IDC interference and value both indicates that both E-UTRA and
another radio are victims of IDC interference. The other radio refers to either the ISM radio or GNSS (see 3GPP TR
36.816 [63]).

victimSystemType

Indicate the list of victim system types to which IDC interference is caused from E-UTRA when configured with UL CA.
Value gps, glonass, bds and galileo indicates the type of GNSS. Value wlan indicates WLAN and value bluetooth
indicates Bluetooth.

- InterFreqRSTDMeasurementindication

The InterFreqRSTDMeasurementl ndi cation message is used to indicate that the UE is going to either start or stop
OTDOA inter-frequency RSTD measurement which requires measurement gaps as specified in TS 36.133 [16, 8.1.2.6].

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: UE to E-UTRAN

InterFreqRSTDMeasurementindication message

-- ASNLISTART
| nt er Fr eqRSTDMeasur enent | ndi cation-r10 :: = SEQUENCE {
critical Ext ensi ons CHO CE {
cl CHO CE {

i nt er FreqRSTDMeasur enent | ndi cati on-r10 | nt er FreqRSTDMeasur enent | ndi cati on-r 10- | Es,
spare3 NULL, spare2 NULL, sparel NULL

b,
critical Extensi onsFuture SEQUENCE {}
}
}
I nt er Fr eqRSTDMeasur enent | ndi cati on-r10-1Es ::= SEQUENCE {
rstd-|nterFreql ndi cation-r10 CHO CE {
start SEQUENCE {
rstd-|nterFreql nfolList-r10 RSTD- | nt er Freql nf oLi st-r 10
F
st op NULL
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}s
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
RSTD- I nter Freqgl nfolLi st-r10 ::= SEQUENCE (Sl ZE(1..maxRSTD Freqg-r10)) OF RSTD- | nter Freqgl nfo-r10
RSTD- I nterFreql nfo-r10 :: = SEQUENCE {
carrierFreg-r10 ARFCN- Val ueEUTRA,
neasPRS- O f set - r 10 | NTEGER (0. .39),
[[ carrierFreg-v1090 ARFCN- Val ueEUTRA- v9e0 OPTI ONAL
11
}
-- ASNLISTOP

InterFreqRSTDMeasurementindication field descriptions

carrierFreq
The EARFCN value of the carrier received from upper layers for which the UE needs to perform the inter-frequency
RSTD measurements. If the UE includes carrierFreq-v1090, it shall set carrierFreq-r10 to maxEARFCN.

measPRS-Offset

Indicates the requested gap offset for performing inter-frequency RSTD measurements. It is the smallest subframe
offset from the beginning of subframe 0 of SFN=0 of the serving cell of the requested gap for measuring PRS
positioning occasions in the carrier frequency carrierFreq for which the UE needs to perform the inter-frequency RSTD
measurements. The PRS positioning occasion information is received from upper layers. The value of measPRS-
Offset is obtained by mapping the starting subframe of the PRS positioning occasion in the measured cell onto the
corresponding subframe in the serving cell and is calculated as the serving cell’'s number of subframes from SFN=0
mod 40.

The UE shall take into account any additional time required by the UE to start PRS measurements on the other carrier
when it does this mapping for determining the measPRS-Offset.

NOTE: Figure 6.2.2-1 illustrates the measPRS-Offset field.

rstd-InterFregindication
Indicates the inter-frequency RSTD measurement action, i.e. the UE is going to start or stop inter-frequency RSTD
measurement.
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Figure 6.2.2-1 (informative): Exemplary calculation of measPRS-Offset field.

- LoggedMeasurementConfiguration

The LoggedMeasurementConfiguration message is used by E-UTRAN to configure the UE to perform logging of
measurement results while in RRC_IDLE or to perform logging of measurement results for MBSFN while in both
RRC _IDLE and RRC_CONNECTED. It is used to transfer the logged measurement configuration for network
performance optimisation, see TS 37.320 [60].

Signalling radio bearer: SRB1
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RLC-SAP: AM
Logical channel: DCCH
Direction: E-UTRAN to UE

LoggedMeasurementConfiguration message

-- ASNLISTART
LoggedMeasur enent Confi guration-r10 ::= SEQUENCE {
critical Ext ensi ons CHO CE {
cl CHO CE {
| oggedMeasur enent Confi gurati on-r 10 LoggedMeasur enent Conf i gur ati on-r 10- | Es,
spare3 NULL, spare2 NULL, sparel NULL
F
critical Extensi onsFuture SEQUENCE {}
}
}
LoggedMeasur enent Conf i gurati on-r10-1Es ::= SEQUENCE {
traceRef erence-r 10 Tr aceRef erence-r 10,
traceRecor di ngSessi onRef -r 10 OCTET STRING (Sl ZE (2)),
tce-1d-r10 OCTET STRING (SI ZE (1)),
absol ut eTi nel nfo-r 10 Absol ut eTi nel nf o-r 10,
areaConfi gurati on-r10 AreaConfi guration-r10 OPTI ONAL, -- Need OR
| oggi ngDur ati on-r 10 Loggi ngDur at i on-r 10,
| oggi ngl nterval -r10 Loggi ngl nt erval -r 10,
nonCriti cal Ext ensi on LoggedMeasur enent Conf i gurati on-v1080- | Es OPTI ONAL
}
LoggedMeasur enent Conf i gur ati on-v1080-1Es ::= SEQUENCE {
| at eNonCri ti cal Ext ensi on-r 10 CCTET STRI NG COPTI ONAL,
nonCriti cal Ext ensi on LoggedMeasur enent Conf i gur ati on-v1130- | Es OPTI ONAL
}
LoggedMeasur enent Conf i gurati on-v1130-1Es ::= SEQUENCE {
pl m-ldentityList-ri1l PLM\- I denti tyLi st3-r11 OPTI ONAL, -- Need OR
ar eaConfi gurati on-v1130 Ar eaConf i guration-v1130 OPTI ONAL, -- Need OR
nonCriti cal Ext ensi on LoggedMeasur enent Conf i gur at i on-v1250- | Es CPTI ONAL
}
LoggedMeasur enent Conf i gur ati on-v1250-1Es ::= SEQUENCE {
tar get MBSFN- Ar ealLi st -r 12 Tar get MBSFN- Ar eali st-r12 CPTI ONAL, -- Need OP
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
Tar get MBSFN- Areali st-r12 ::= SEQUENCE (S| ZE (0..nmaxMBSFN- Area)) OF Tar get MBSFN- Area-r12
Tar get MBSFN- Area-r12 :: = SEQUENCE {
nbsf n- Areal d-r 12 MBSFN- Ar eal d-r 12 OPTI ONAL, -- Need OR
carrierFreqg-ri2 ARFCN- Val ueEUTRA-T 9,
}
-- ASN1ISTOP
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LoggedMeasurementConfiguration field descriptions

absoluteTimelnfo
Indicates the absolute time in the current cell.

areaConfiguration
Used to restrict the area in which the UE performs measurement logging to cells broadcasting either one of the
included cell identities or one of the included tracking area codes/ identities.

plmn-ldentityList
Indicates a set of PLMNs defining when the UE performs measurement logging as well as the associated status
indication and information retrieval i.e. the UE performs these actions when the RPLMN is part of this set of PLMNs.

targetMBSFN-Areal.ist

Used to indicate logging of MBSFN measurements and further restrict the area and frequencies for which the UE
performs measurement logging for MBSFN. If both MBSFN area id and carrier frequency are present, a specific
MBSFN area is indicated. If only carrier frequency is present, all MBSFN areas on that carrier frequency are indicated.
If there is no entry in the list, any MBSFN area is indicated.

tce-Id
Parameter Trace Collection Entity Id: See TS 32.422 [58].

traceRecordingSessionRef
Parameter Trace Recording Session Reference: See TS 32.422 [58]

- MasterInformationBlock
The MasterInformationBlock includes the system information transmitted on BCH.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channel: BCCH
Direction: E-UTRAN to UE

MasterinformationBlock

-- ASN1START
Mast er | nf or mati onBl ock :: = SEQUENCE {
dl - Bandwi dt h ENUMERATED {
n6, nl5, n25, n50, n75, nl1l00},
phi ch- Confi g PHI CH Confi g,
syst enfr aneNunber BIT STRING (SI ZE (8)),
spare BI T STRING (Sl ZE (10))
}
-- ASNISTOP
MasterinformationBlock field descriptions
dl-Bandwidth

Parameter: transmission bandwidth configuration, Nrs in downlink, see TS 36.101 [42, table 5.6-1]. n6 corresponds to
6 resource blocks, n15 to 15 resource blocks and so on.

systemFrameNumber

Defines the 8 most significant bits of the SFN. As indicated in TS 36.211 [21, 6.6.1], the 2 least significant bits of the
SFN are acquired implicitly in the P-BCH decoding, i.e. timing of 40ms P-BCH TTI indicates 2 least significant bits
(within 40ms P-BCH TTI, the first radio frame: 00, the second radio frame: 01, the third radio frame: 10, the last radio
frame: 11). One value applies for all serving cells of a Cell Group (i.e. MCG or SCG). The associated functionality is
common (i.e. not performed independently for each cell).

- MBMSCountingRequest

The MBMSCountingRequest message is used by E-UTRAN to count the UEs that are receiving or interested to receive
specific MBM S services.

Signalling radio bearer: N/A
RLC-SAP: UM
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Logical channel: MCCH

Direction: E-UTRAN to UE

MBMSCountingRequest message

-- ASNLISTART
MBMSCount i ngRequest -r10 :: = SEQUENCE {
count i ngRequest Li st-r10 Count i ngRequest Li st -r 10,
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
Count i ngRequest Li st-r10 ::= SEQUENCE (S| ZE (1..maxServi ceCount)) OF Counti ngRequest | nfo-r10
Count i ngRequest I nfo-r10 :: = SEQUENCE {
tngi-r 10 ™3 -r9,
}
-- ASNLISTOP

- MBMSCountingResponse
The MBMSCountingResponse message is used by the UE to respond to an MBM SCountingRequest message.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E-UTRAN

MBMSCountingResponse message

-- ASNLISTART
MBMSCount i ngResponse-r 10 :: = SEQUENCE {
critical Extensions CHO CE {
cl CHO CE {
count i ngResponse-r 10 MBMSCount i ngResponse-r 10- | Es,
spare3 NULL, spare2 NULL, sparel NULL
b,
critical Ext ensi onsFut ure SEQUENCE {}
}
}
MBMSCount i ngResponse-r10-1Es ::= SEQUENCE {
nbsf n- Ar eal ndex- r 10 I NTEGER (0. . naxMBSFN- Ar ea- 1) COPTI ONAL,
count i ngResponseLi st-r10 Count i ngResponselLi st-r10 OPTI ONAL,
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
Count i ngResponseLi st-r10 :: = SEQUENCE (S| ZE (1..nmaxServi ceCount)) OF Counti ngResponsel nfo-r10
Count i ngResponsel nfo-r10 :: = SEQUENCE {
count i ngResponseServi ce-r10 | NTEGER (0. . maxServi ceCount -1),
}

-- ASNISTOP
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MBMSCountingResponse field descriptions

countingResponseList

List of MBMS services which the UE is receiving or interested to receive. Value 0 for field countingResponseService
corresponds to the first entry in countingRequestList within MBMSCountingRequest, value 1 corresponds to the
second entry in this list and so on.

mbsfn-Arealndex

Index of the entry in field mbsfn-ArealnfoList within SystemInformationBlockTypel3. Value 0 corresponds to the first
entry in mbsfn-ArealnfoList within SystemInformationBlockTypel3, value 1 corresponds to the second entry in this list
and so on.

- MBMSiInterestindication

The MBMS nterestindication message is used to inform E-UTRAN that the UE isreceiving/ interested to receive or no
longer receiving/ interested to receive MBM S viaan MRB.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to E-UTRAN

MBMSiInterestindication message

-- ASNLISTART
MBMSI nt erest | ndi cation-rl1l ::= SEQUENCE {
critical Extensions CHO CE {
cl CHO CE {
interestlndication-ri1l MBMVSI nt er est | ndi cati on-r11-1 Es,
spare3 NULL, spare2 NULL, sparel NULL
c’ri ti cal Ext ensi onsFut ure SEQUENCE {}
}
}
MBMSI nt er est | ndi cation-r11-1Es ::= SEQUENCE {
nbns- FreqgLi st-r11 Carri er FreqgLi st MBVS-111 OPTI ONAL,
nmbms-Priority-r1l ENUMERATED {t r ue} CPTI ONAL,
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASNISTOP

MBMSiInterestindication field descriptions

mbms-FreqList
List of MBMS frequencies on which the UE is receiving or interested to receive MBMS via an MRB.

mbms-Priority

Indicates whether the UE prioritises MBMS reception above unicast reception. The field is present (i.e. value true), if
the UE prioritises reception of all listed MBMS frequencies above reception of any of the unicast bearers. Otherwise
the field is absent.

- MBSFNAreaConfiguration

The MBS-NAreaConfiguration message contains the MBM S control information applicable for an MBSFN area. For
each MBSFN areaincluded in Systeml nformationBlockTypel3 E-UTRAN configuresan MCCH (i.e. the MCCH
identifiesthe MBSFN area) and signals the MBSFNAreaConfiguration message.

Signalling radio bearer: N/A
RLC-SAP. UM
Logical channel: MCCH
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Direction: EFUTRAN to UE

MBSFNAreaConfiguration message

-- ASNLISTART
MBSFNAr eaConfi guration-r9 ::= SEQUENCE {
comonSF- Al | oc-r9 CommonSF- Al | ocPat t ernLi st-r9,
comonSF- Al | ocPeri od-r9 ENUMERATED {
rfd4, rf8, rfl1l6, rf32, rf64, rfl128, rf256},
pncth- 1 nfolist-r9 PMCH- | nf oLi st-r9,
nonCriti cal Ext ensi on MBSFNAr eaConf i gur at i on-v930- 1 Es OPTI ONAL
}
MBSFNAr eaConf i gur ati on-v930-1Es ::= SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on MBSFNAr eaConf i gur ati on-v1250- | Es OPTI ONAL
}
MBSFNAr eaConf i gur ati on-v1250-1Es ::= SEQUENCE {
pnch- | nf oLi st Ext-r 12 PMCH- | nf oLi st Ext-r12 OPTI ONAL, -- Need OR
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
CommonSF- Al | ocPatternList-r9 ::= SEQUENCE (Sl ZE (1..nmaxMBSFN- Al | ocations)) OF MBSFN-

Subf rameConfi g

-- ASN1ISTOP

MBSFNAreaConfiguration field descriptions

commonSF-Alloc
Indicates the subframes allocated to the MBSFN area. E-UTRAN always sets this field to cover at least the subframes
configured by SysteminformationBlockTypel3 for this MCCH, regardless of whether any MBMS sessions are ongoing.

commonSF-AllocPeriod

Indicates the period during which resources corresponding with field commonSF-Alloc are divided between the
(P)MCH that are configured for this MBSFN area. The subframe allocation patterns, as defined by commonSF-Alloc,
repeat continously during this period. Value rf4 corresponds to 4 radio frames, rf8 corresponds to 8 radio frames and
so on. The commonSF-AllocPeriod starts in the radio frames for which: SFN mod commonSF-AllocPeriod = 0.

pmch-InfoList
EUTRAN may include pmch-InfoListExt even if pmch-InfoList does not include maxPMCH-PerMBSFN entries.
EUTRAN configures at most maxPMCH-PerMBSFN entries i.e. across pmch-InfoList and pmch-InfoListExt.

- MeasurementReport
The MeasurementReport message is used for the indication of measurement results.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E-UTRAN

MeasurementReport message

-- ASNISTART
Measur enent Report :: = SEQUENCE {
critical Ext ensi ons CHO CE {
cl CHO CK{
measur ement Report-r8 Measur ement Report-r 8- 1 Es,

spare7 NULL,
spare6 NULL, spare5 NULL, spare4 NULL,
spare3 NULL, spare2 NULL, sparel NULL

b
critical Extensi onsFuture SEQUENCE {}
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Measur enent Report-r8-1Es ::= SEQUENCE {
neasResul ts MeasResul t s,
nonCriti cal Ext ensi on Measur ement Report - v8a0- | Es OPTI ONAL
}
Measur enent Repor t - v8a0- 1 Es :: = SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASNLISTOP

- MobilityFromEUTRACommand

The MobilityFromEUTRACommand message is used to command handover or a cell change from E-UTRA to another
RAT (3GPP or non-3GPP), or enhanced CS fallback to CDMA2000 1xRTT.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: EFUTRAN to UE

MobilityFromEUTRACommand message

-- ASNLISTART
Mobi I'i t yFr onEUTRAConmand : : = SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansact i onl denti fi er,
critical Extensions CHO CE {
cl CHO CE{
nmobi | i t yFr onEUTRAConmand- r 8 Mobi | 'i t yFr onEUTRAConmand-r 8- | Es,
nmobi | i t yFr onEUTRAConmand- r 9 Mobi | i t yFr omEUTRAConmand-r 9- | Es,
spare2 NULL, sparel NULL
F
critical Ext ensi onsFut ure SEQUENCE {}
}
}
Mobi |'i t yFr omEUTRACommand-r 8- 1 Es :: = SEQUENCE {
cs- Fal | backl ndi cat or BOOLEAN,
pur pose CHO CE{
handover Handover ,
cel | ChangeOr der Cel | ChangeOr der
F
nonCriti cal Ext ensi on Mobi |'i t yFr omEUTRAConmand- v8a0- | Es OPTI ONAL
}
Mobi | i t yFr omEUTRAConmand- v8a0- | Es :: = SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on Mobi |'i t yFr omEUTRAConmand- v8d0- | Es OPTI ONAL
}
Mobi | i t yFr omEUTRAConmand- v8d0- | Es :: = SEQUENCE {
bandl ndi cat or Band| ndi cat or GERAN OPTI ONAL, -- Cond GERAN
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
Mobi | 'i t yFr omEUTRACommand-r9-1 Es :: = SEQUENCE {
cs- Fal | backl ndi cat or BOOLEAN,
pur pose CHO CK{
handover Handover ,
cel | ChangeOr der Cel | ChangeOr der,
e-CSFB-r9 E- CSFB-r 9,
oo . .
nonCriti cal Ext ensi on Mobi |'i t yFr omEUTRAConmand- v930- | Es OPTI ONAL
}
Mobi | i t yFr omEUTRAConmand- v930- | Es :: = SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on Mobi |'i t yFr omEUTRAConmand- v960- | Es OPTI ONAL
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}
Mobi | i t yFr onEUTRAConmand- v960- | Es :: = SEQUENCE {
bandl ndi cat or Band| ndi cat or GERAN OPTI ONAL, -- Cond GERAN
nonCriti cal Ext ensi on SEQUENCE {} CPTI ONAL
}
Handover ::= SEQUENCE {
t ar get RAT- Type ENUMERATED {
utra, geran, cdma2000-1XRTT, cdnma2000- HRPD,
spared, spare3, spare2, sparel, ...},
t ar get RAT- MessageCont ai ner COCTET STRI NG
nas- Secur i t yPar anfr onEUTRA OCTET STRING (S| ZE (1)) CPTI ONAL, -- Cond UTRAGERAN
syst em nf or mati on S| - O PS| - GERAN OPTI ONAL -- Cond PSHO
}
Cel | ChangeOrder ::= SEQUENCE {
t 304 ENUVERATED {
ms100, ns200, ns500, ns1000,
ms2000, ns4000, nms8000, sparel},
t ar get RAT- Type CHO CE {
ger an SEQUENCE {
physCel I 1 d PhysCel | | dGERAN,
carrierFreq Carri er Fr eqGERAN,
net wor kCont r ol Or der BI T STRING (SIZE (2)) CPTI ONAL, -- Need OP
syst erl nf or mati on Sl - O PS| - GERAN OPTI ONAL -- Need OP
H
}
}
Sl -Or PSl - GERAN : : = CHA CE {
Si Syst eml nf oLi st GERAN,
psi Syst em nf oLi st GERAN
}
E-CSFB-r9 ::= SEQUENCE {
nmessageCont COMA2000- 1XRTT-r 9 OCTET STRI NG OPTI ONAL, -- Need ON
nobi | i t yCDMA2000- HRPD-r 9 ENUVERATED {
handover, redirection
} OPTI ONAL, -- Need OP
messageCont CDMA2000- HRPD- r 9 OCTET STRI NG OPTI ONAL, -- Cond concHO
redi rect Carri er COMA2000- HRPD-r9 Carri er Fr eqCDMA2000 OPTI ONAL -- Cond concRedir
}
-- ASNISTOP
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MobilityFromEUTRACommand field descriptions

bandindicator
Indicates how to interpret the ARFCN of the BCCH carrier.

carrierFreq
contains the carrier frequency of the target GERAN cell.

cs-Fallbackindicator
Value true indicates that the CS Fallback procedure to UTRAN or GERAN is triggered.

messageContCDMA2000-1XRTT
This field contains a message specified in CDMA2000 1xRTT standard that either tells the UE to move to specific IXRTT
target cell(s) or indicates a failure to allocate resources for the enhanced CS fallback to CDMA2000 1xRTT.

messageContCDMA2000-HRPD
This field contains a message specified in CDMA2000 HRPD standard that either tells the UE to move to specific HRPD
target cell(s) or indicates a failure to allocate resources for the handover to CDMA2000 HRPD.

mobility CDMA2000-HRPD

This field indicates whether or not mobility to CDMA2000 HRPD is to be performed by the UE and it also indicates the
type of mobility to CDMA2000 HRPD that is to be performed; If this field is not present the UE shall perform only the
enhanced CS fallback to CDMA2000 1xRTT.

nas-SecurityParamFromEUTRA
Used to deliver the key synchronisation and Key freshness for the E-UTRAN to UTRAN handovers as specified in TS
33.401. The content of the parameter is defined in TS24.301.

networkControlOrder
Parameter NETWORK_CONTROL_ORDER in TS 44.060 [36].

purpose
Indicates which type of mobility procedure the UE is requested to perform. EUTRAN always applies value e-CSFB in
case of enhanced CS fallback to CDMA2000 (e.g. also when that procedure results in handover to CDMA2000 1XRTT
only, in handover to CDMA2000 HRPD only or in redirection to CDMA2000 HRPD only),

redirectCarrierCDMA2000-HRPD
The redirectCarrierCDMA2000-HRPD indicates a CDMA2000 carrier frequency and is used to redirect the UE to a
HRPD carrier frequency.

SysteminfoListGERAN
If purpose = CellChangeOrder and if the field is not present, the UE has to acquire SI/PSI from the GERAN cell.

t304
Timer T304 as described in section 7.3. Value ms100 corresponds with 100 ms, ms200 corresponds with 200 ms and
so on.

targetRAT-Type
Indicates the target RAT type.

targetRAT-MessageContainer

The field contains a message specified in another standard, as indicated by the targetRAT-Type, and carries
information about the target cell identifier(s) and radio parameters relevant for the target radio access technology.
NOTE 1.

A complete message is included, as specified in the other standard.

Conditional presence Explanation

concHO The field is mandatory present if the mobilityCDMA2000-HRPD is set to “handover”;
otherwise the field is optional present, need ON.

concRedir The field is mandatory present if the mobilityCDMA2000-HRPD is set to “redirection”;
otherwise the field is not present.

GERAN The field should be present if the purpose is set to “handover” and the targetRAT-Type is
set to “geran”; otherwise the field is not present

PSHO The field is mandatory present in case of PS handover toward GERAN; otherwise the
field is optionally present, but not used by the UE

UTRAGERAN The field is mandatory present if the targetRAT-Type is set to “utra” or “geran”; otherwise
the field is not present

NOTE 1: The correspondence between the value of the targetRAT-Type, the standard to apply and the message
contained within the targetRAT-MessageContainer is shown in the table below:
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targetRAT-Type Standard to apply targetRAT-MessageContainer
cdma2000-1XRTT | C.S0001 or later, C.S0007 or later, C.S0008 or
later
cdma2000-HRPD | C.S0024 or later
geran GSM TS 04.18, version 8.5.0 or later, or 3GPP TS HANDOVER COMMAND
44.018 (clause 9.1.15)
3GPP TS 44.060, version 6.13.0 or later (clause PS HANDOVER COMMAND
11.2.43)
3GPP TS 44.060, version 7.6.0 or later (clause DTM HANDOVER COMMAND
11.2.46)
utra 3GPP TS 25.331 (clause 10.2.16a) HANDOVER TO UTRAN COMMAND
- Paging

The Paging message is used for the notification of one or more UEs.

Signalling radio bearer: N/A
RLC-SAP: TM
Logical channel: PCCH

Direction: E-UTRAN to UE

Paging message

-- ASNISTART

Paging :: =
pagi ngRecor dLi st
syst enl nf oMbdi fi cati on
etws- | ndi cati on
nonCriti cal Ext ensi on

SEQUENCE {
Pagi ngRecor dLi st
ENUMERATED {t r ue}
ENUMERATED {t r ue}
Pagi ng- v890- | Es

Pagi ng-v890-1Es :: =
| at eNonCri ti cal Ext ensi on
nonCriti cal Ext ensi on

SEQUENCE {
CCTET STRI NG
Pagi ng- v920- | Es

Pagi ng-v920-1Es :: =
cmas- | ndi cation-r9
nonCriti cal Ext ensi on

SEQUENCE {
ENUMERATED {t rue}

}

Pagi ng-v1130-1Es ::= SEQUENCE {
eab- Par amVodi fi cati on-r11 ENUMERATED {true}
nonCriti cal Ext ensi on SEQUENCE {}

Pagi ngRecordLi st ::=

Pagi ngRecord :: = SEQUENCE {

Pagi ng-v1130- | Es

cs},

ue-ldentity Pagi ngUE- | dentii ty,
cn- Domai n ENUMERATED { ps,
}
Pagi ngUE- I dentity ::= CHO CE {
s- TivSI S-TwvSI,
i msi I MBI,
}
MBI @i =
IMBI-Digit ::= I NTEGER (0. .9)
-- ASNLISTOP

ETSI
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Paging field descriptions

cmas-Indication
If present: indication of a CMAS notification.

cn-Domain
Indicates the origin of paging.

eab-ParamModification
If present: indication of an EAB parameters (SIB14) modification.

etws-Indication
If present: indication of an ETWS primary notification and/ or ETWS secondary notification.

imsi
The International Mobile Subscriber Identity, a globally unique permanent subscriber identity, see TS 23.003 [27]. The
first element contains the first IMSI digit, the second element contains the second IMSI digit and so on.

systemInfoModification
If present: indication of a BCCH maodification other than SIB10, SIB11, SIB12 and SIB14.

ue-ldentity
Provides the NAS identity of the UE that is being paged.

- ProximityIndication

The Proximitylndication message is used to indicate that the UE is entering or leaving the proximity of one or more
CSG member cell(s).

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: UE to E-UTRAN

Proximitylndication message

-- ASNLISTART
Proxi m tyl ndi cation-r9 ::= SEQUENCE {
critical Ext ensi ons CHO CE {
cl CHO CE {
proxi mtyl ndi cation-r9 Proxi m tyl ndi cati on-r9-1Es,
spare3 NULL, spare2 NULL, sparel NULL
}
critical Extensi onsFuture SEQUENCE {}
}
}
Proxi m tyl ndi cation-r9-1Es ::= SEQUENCE {
type-r9 ENUMERATED {entering, |eaving},
carrierFreqg-r9 CHO CE {
eutra-r9 ARFCN- Val ueEUTRA,
utra-r9 ARFCN- Val ueUTRA,
eut ’ra2-v9e0 ARFCN- Val ueEUTRA- v9e0
F
nonCriti cal Ext ensi on Proxi m tyl ndi cati on-v930- | Es
OPTI ONAL
}
Proxi m tyl ndi cati on-v930-1Es ::= SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASN1ISTOP
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ProximityIndication field descriptions

carrierFreq

Indicates the RAT and frequency of the CSG member cell(s), for which the proximity indication is sent. For E-UTRA
and UTRA frequencies, the UE shall set the ARFCN according to a band it previously considered suitable for
accessing (one of) the CSG member cell(s), for which the proximity indication is sent.

type
Used to indicate whether the UE is entering or leaving the proximity of CSG member cell(s).

- RNReconfiguration

The RNReconfiguration is a command to modify the RN subframe configuration and/or to convey changed system
information.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: E-UTRAN to RN

RNReconfiguration message

-- ASNLISTART
RNReconfiguration-r10 :: = SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansact i onl denti fi er,
critical Ext ensi ons CHO CE {
cl CHO CE {
rnReconfiguration-r10 RNReconf i gur ati on-r 10- | Es,
spare3 NULL, spare2 NULL, sparel NULL
b
critical Ext ensi onsFut ure SEQUENCE {}
}
}
RNReconfiguration-r10-1Es ::= SEQUENCE {
rn- System nfo-r10 RN- Syst eml nf o-r 10 OPTI ONAL, -- Need ON
rn- Subf rameConfi g-r 10 RN- Subf r aneConf i g-r 10 OPTI ONAL, -- Need ON
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
RN System nfo-r10 :: = SEQUENCE {
syst erm nf or mati onBl ockTypel-r 10 OCTET STRI NG ( CONTAI NI NG Syst enl nf or mat i onBl ockTypel)
OPTI ONAL, -- Need ON
syst e nf or mati onBl ockType2-r 10 Syst erl nf or mat i onBl ockType2 OPTI ONAL, -- Need ON
}
-- ASN1ISTOP

- RNReconfigurationComplete
The RNReconfigurationComplete message is used to confirm the successful completion of an RN reconfiguration.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: RN to E-UTRAN

RNReconfigurationComplete message

-- ASNISTART
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RNReconf i gur at i onConpl ete-r10 :: = SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansact i onl denti fi er,
critical Ext ensi ons CHO CE {
cl CHO CE{
rnReconfi gurati onConpl et e-r 10 RNReconf i gur at i onConpl et e-r 10- | Es,
spare3 NULL, spare2 NULL, sparel NULL
H
critical Extensi onsFuture SEQUENCE {}
}
}
RNReconf i gur at i onConpl ete-r10-1Es ::= SEQUENCE {
| at eNonCri ti cal Ext ensi on CCTET STRI NG CPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASNISTOP

- RRCConnectionReconfiguration

The RRCConnectionReconfiguration message is the command to modify an RRC connection. It may convey
information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main
configuration and physical channel configuration) including any associated dedicated NAS information and security
configuration.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: E-UTRAN to UE

RRCConnectionReconfiguration message

-- ASNISTART
RRCConnect i onReconfi guration ::= SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Ext ensi ons CHO CE {
cl CHO CE{

rrcConnecti onReconfiguration-r8 RRCConnect i onReconf i gur ati on-r 8- 1 Es,
spare7 NULL,

spare6 NULL, spare5 NULL, spare4 NULL,

spare3 NULL, spare2 NULL, sparel NULL

H
critical Extensi onsFuture SEQUENCE {}
}
}
RRCConnect i onReconfi guration-r8-1Es ::= SEQUENCE {
measConfi g MeasConfi g OPTI ONAL, -- Need ON
nmobi | ityControl | nfo Mobi I'i tyControl I nfo OPTI ONAL, -- Cond HO
dedi cat edl nf oNASLi st SEQUENCE (S| ZE(1..nmaxDRB)) OF
Dedi cat edl nf oNAS OPTI ONAL, -- Cond nonHO
r adi oResour ceConf i gDedi cat ed Radi oResour ceConfi gDedi cat ed OPTI ONAL, -- Cond HO t oEUTRA
securi t yConfi gHO Securi t yConfi gHO OPTI ONAL, -- Cond HO
nonCriti cal Ext ensi on RRCConnect i onReconf i gur at i on- v890- | Es OPTI ONAL
}
RRCConnect i onReconf i gurati on-v890-1Es ::= SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG ( CONTAI Nl NG RRCConnect i onReconfi gurati on-v8nD-
| Es) OPTI ONAL,
nonCriti cal Ext ensi on RRCConnect i onReconf i gurati on-v920-1 Es OPTI ONAL
}
-- Late non-critical extensions:
RRCConnect i onReconf i gurati on-v8nD-1Es ::= SEQUENCE {
-- Following field is only for pre REL-10 |ate non-critical extensions
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on RRCConnect i onReconf i gur ati on-v10i 0- | Es OPTI ONAL
}
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RRCConnect i onReconfi gurati on-v210i 0-1 Es ::= SEQUENCE {

ant ennal nf oDedi cat edPCel | - v10i O Ant ennal nf oDedi cat ed- v10i O OPTI ONAL, -- Need ON
-- Following field is only for late non-critical extensions from REL-10
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- Regul ar non-critical extensions:
RRCConnect i onReconf i gurati on-v920-1Es ::= SEQUENCE {
ot her Config-r9 O her Config-r9 OPTI ONAL, -- Need ON
full Config-r9 ENUMERATED {t rue} OPTI ONAL, -- Cond HO
Reest ab
nonCriti cal Ext ensi on RRCConnect i onReconfi gurati on-v1020-1 Es OPTI ONAL
}
RRCConnect i onReconf i gurati on-v1020-1Es ::= SEQUENCE {
sCel | ToRel easelLi st-r10 SCel | ToRel easelLi st-r10 OPTI ONAL, -- Need ON
sCel | ToAddModLi st -r 10 SCel | ToAddModLi st -r 10 OPTI ONAL, -- Need ON

nonCriti cal Ext ensi on RRCConnect i onReconf i gurati on-v1130-1Es OPTI ONAL

}

RRCConnect i onReconfi gurati on-v1130-1Es ::= SEQUENCE {
syst el nf omat i onBl ockTypelDedi cat ed-r11 OCTET STRI NG ( CONTAI NI NG Syst enl nf or mat i onBl ockTypel)
OPTI ONAL, -- Need ON

nonCriti cal Ext ensi on RRCConnect i onReconfi gurati on-v1250-1 Es OPTI ONAL

}
RRCConnect i onReconf i gurati on-v1250-1Es ::= SEQUENCE {
w an- O f | oadl nfo-r12 CHO CE {
rel ease NULL,
set up SEQUENCE {
w an- O f | oadConf i gDedi cat ed-r 12 W.AN- O f | oadConfi g-r 12,
t 350-r12 ENUVERATED {mi n5, m nl10, m n20, m n30, m n60,
m n120, m nl180, sparel} OPTI ONAL -- Need OR
}
OPTI ONAL, -- Need ON
scg- Configurati on-ri12 SCG Confi guration-ri12 OPTI ONAL, -- Cond
nonFul | Confi g
sl - SyncTxControl -r12 SL- SyncTxControl -r12 CPTI ONAL, -- Need ON
sl -Di scConfig-ri2 SL-Di scConfig-ri2 OPTI ONAL, -- Need ON
sl - CommConfi g-r 12 SL- CommConfi g-r12 OPTI ONAL, -- Need ON
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
SL- SyncTxControl -r12 ::= SEQUENCE {
net wor kCont r ol | edSyncTx-r 12 ENUMERATED {on, off} CPTI ONAL -- Need OP
}
PSCel | ToAddMbd-r12 :: = SEQUENCE {
sCel | I ndex-r12 SCel | I ndex-r 10,
cellldentification-ri2 SEQUENCE {
physCel | 1 d-r12 PhysCel I 1 d,
dl -CarrierFreqg-ri2 ARFCN- Val ueEUTRA-T1 9
OPTI ONAL, -- Cond SCel | Add

}
r adi oResour ceConf i gCommonPSCel | -r 12

SCel | Add

Radi oResour ceConf i gConmonPSCel | -r 12 OPTI ONAL, --

Cond

r adi oResour ceConf i gDedi cat edPSCel | -r12 Radi oResour ceConfi gDedi cat edPSCel | -r12 OPTI ONAL, --

Cond SCel | Add2

[[ - ant ennal nf oDedi cat edPSCel | - v1280
11

}

Power Coor di nati onl nfo-r12 :
p- MeNB-r 12
p- SeNB-r 12

power Cont r ol Mbde-r 12
}

SCel | ToAddModLi st-r10 :: =

SCel | ToAddMod-r10 :: =
sCel | I ndex-r 10
cellldentification-ri10
physCel | 1 d-r10
dl -CarrierFreqg-r10

}
r adi oResour ceConf i gCommonSCel | - r 10

SCel | Add

: = SEQUENCE {

| NTEGER (1..16),
| NTEGER (1..16),
| NTEGER (1..2)

SEQUENCE (SI ZE (1..maxSCel | -r10)) OF SCel | ToAddMbod-r 10

SEQUENCE {
SCel I I ndex-r 10,
SEQUENCE {

PhysCel I 1 d,
ARFCN- Val ueEUTRA
OPTI

ETSI
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r adi oResour ceConf i gDedi cat edSCel | -r 10 Radi oResour ceConf i gDedi cat edSCel | -r10  OPTI ONAL, --
Cond SCel | Add2

[[ dl-CarrierFreg-v1090 ARFCN- Val ueEUTRA-v9e0  OPTIONAL  -- Cond EARFCN- max
11,
[[ antennal nfoDedi cat edSCel | -v10i O Ant ennal nf oDedi cat ed-v10i 0 OPTI ONAL -- Need ON
1]
}
SCel | ToRel easelList-r10 ::= SEQUENCE (SI ZE (1..maxSCel | -r10)) OF SCel | I ndex-r10
SCG Configuration-ri12 ::= CHO CE {
rel ease NULL,
set up SEQUENCE {
scg- Confi gPart MCG r 12 SEQUENCE {
scg- Counter-r12 I NTEGER (0.. 65535) OPTI ONAL, -- Need ON
power Coor di nati onl nfo-r12 Power Coor di nat i onl nf o-r12 OPTI ONAL, -- Need ON
Y OPTIONAL,  -- Need ON
scg- Confi gPart SCG r 12 SCG Confi gPart SCG r 12 OPTI ONAL -- Need ON
}
}
SCG- ConfigPart SCGr12 :: = SEQUENCE {
r adi oResour ceConf i gDedi cat edSCG r 12 Radi oResour ceConfi gDedi cat edSCG r 12 OPTI ONAL, -- Need ON
sCel | ToRel easeLi st SCG r 12 SCel | ToRel easeLi st-r10 OPTI ONAL, -- Need ON
pSCel | ToAddMbd- r 12 PSCel | ToAddMbd-r 12 OPTI ONAL, -- Need ON
sCel | ToAddModLi st SCG r 12 SCel | ToAddModLi st -r 10 OPTI ONAL, -- Need ON
nmobi | i tyControl | nfoSCG r12 Mobi I'i tyControl | nfoSCGr12 OPTI ONAL, -- Need ON
}
SecurityConfigHO :: = SEQUENCE {
handover Type CHO CE {
intralLTE SEQUENCE {
securityAl gorithnConfig Securi tyAl gorithnmConfig OPTI ONAL, -- Cond
full Config
keyChangel ndi cat or BOOLEAN,
next HopChai ni ngCount Next HopChai ni ngCount
}s
i nt er RAT SEQUENCE {
securityAl gorithnmConfig SecurityAl gorithnConfi g,
nas- Secur i t yPar anToEUTRA OCTET STRI NG (S| ZE(6))
}
F
}
-- ASNLISTOP
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RRCConnectionReconfiguration field descriptions

dedicatedInfoNASList
This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is
transparent for each PDU in the list.

fullConfig
Indicates the full configuration option is applicable for the RRC Connection Reconfiguration message.

keyChangelndicator

true is used only in an intra-cell handover when a Keng key is derived from a Kasme key taken into use through the
latest successful NAS SMC procedure, as described in TS 33.401 [32] for Kens re-keying. false is used in an intra-LTE
handover when the new Keng key is obtained from the current Kens key or from the NH as described in TS 33.401 [32].

nas-securityParamToEUTRA

This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is
transparent for this field, although it affects activation of AS- security after inter-RAT handover to E-UTRA. The
content is defined in TS 24.301.

networkControlledSyncTx

This field indicates whether the UE shall transmit synchronisation information (i.e. become synchronisation source).
Value On indicates the UE to transmit synchronisation information while value Off indicates the UE to not transmit
such information.

nextHopChainingCount
Parameter NCC: See TS 33.401 [32]

p-MeNB
Indicates the guaranteed power for the MeNB, as specified in 36.213 [23]. The value N corresponds to N-1in TS
36.213 [23].

powerControlMode
Indicates the power control mode used in DC. Value 1 corresponds to DC power control mode 1 and value 2 indicates
DC power control mode 2, as specified in 36.213 [23].

p-SeNB
Indicates the guaranteed power for the SeNB as specified in 36.213 [23, Table 5.1.4.2-1]. The value N corresponds to
N-1in TS 36.213 [23].

sCellindex
In case of DC, the SCelllndex is unique within the scope of the UE i.e. an SCG cell can not use the same value as
used for an MCG cell.

sCellToAddModListSCG
Indicates the SCG cell to be added or modified. The field is used for SCG cells other than the PSCell (which is added/
modified by field pSCellToAddMod).

sCellToReleaseListSCG
Indicates the SCG cell to be released. The field is also used to release the PSCell e.g. upon change of PSCell, upon
system information change for the PSCell.

scg-Counter
A counter used upon initial configuration of SCG security as well as upon refresh of S-Kens. E-UTRAN includes the
field upon SCG change when one or more SCG DRBs are configured. Otherwise E-UTRAN does not include the field.

t350
Timer T350 as described in section 7.3. Value minN corresponds to N minutes.

Conditional presence Explanation

EARFCN-max The field is mandatory present if dl-CarrierFreq-r10 is included and set to maxEARFCN.
Otherwise the field is not present.

fullConfig This field is mandatory present for handover within E-UTRA when the fullConfig is
included; otherwise it is optionally present, Need OP.

HO The field is mandatory present in case of handover within E-UTRA or to E-UTRA,;
otherwise the field is not present.

HO-Reestab This field is optionally present, need ON, in case of handover within E-UTRA or upon the
first reconfiguration after RRC connection re-establishment; otherwise the field is not
present.

HO-toEUTRA The field is mandatory present in case of handover to E-UTRA or for reconfigurations
when fullConfig is included; otherwise the field is optionally present, need ON.

nonFullConfig The field is not present when the fullConfig is included or in case of handover to E-UTRA,;
otherwise it is optional present, need ON.

nonHO The field is not present in case of handover within E-UTRA or to E-UTRA; otherwise it is
optional present, need ON.

SCellAdd The field is mandatory present upon SCell addition; otherwise it is not present.

SCellAdd2 The field is mandatory present upon SCell addition; otherwise it is optionally present,
need ON.
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- RRCConnectionReconfigurationComplete

The RRCConnectionReconfigurationCompl ete message is used to confirm the successful completion of an RRC
connection reconfiguration.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: UE to E-UTRAN

RRCConnectionReconfigurationComplete message

- - ASNISTART

RRCConnect i onReconf i gurati onConpl ete ::= SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Extensions CHO CE {

rrcConnecti onReconfi gurati onConpl ete-r8
RRCConnect i onReconf i gur at i onConpl et e-r 8- | Es,

critical Ext ensi onsFut ure SEQUENCE {}

}
}
RRCConnect i onReconf i gurati onConpl ete-r8-1Es ::= SEQUENCE {

nonCriti cal Ext ensi on RRCConnect i onReconf i gur at i onConpl et e- v8a0- | Es OPTI ONAL
}
RRCConnect i onReconf i gur ati onConpl et e-v8a0-1Es ::= SEQUENCE {

| at eNonCri ti cal Ext ensi on CCTET STRI NG CPTI ONAL,

nonCriti cal Ext ensi on RRCConnect i onReconf i gur at i onConpl et e- v1020-1 Es OPTI ONAL
}
RRCConnect i onReconf i gur ati onConpl et e-v1020-1 Es ::= SEQUENCE {

rlf-1nfoAvail abl e-r10 ENUMERATED {true} OPTI ONAL,

| ogMeasAvai | abl e-r 10 ENUMERATED {true} OPTI ONAL,

nonCriti cal Ext ensi on RRCConnect i onReconf i gurati onConpl et e-v1130-1 Es OPTI ONAL
}
RRCConnect i onReconf i gur ati onConpl et e-v1130-1Es ::= SEQUENCE {

connEst Fai | | nf oAvai | abl e-r 11 ENUMERATED {t r ue} CPTI ONAL,

nonCriti cal Ext ensi on RRCConnect i onReconf i gurati onConpl et e-v1250-1 Es OPTI ONAL
}
RRCConnect i onReconf i gur ati onConpl et e-v1250-1 Es ::= SEQUENCE {

| ogMeasAvai | abl eMBSFEN-r 12 ENUMERATED {t r ue} CPTI ONAL,

nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASNISTOP

— RRCConnectionReestablishment

The RRCConnectionReestablishment message is used to re-establish SRB1.
Signalling radio bearer: SRBO
RLC-SAP: TM
Logical channel: CCCH

Direction: E-UTRAN to UE

RRCConnectionReestablishment message

-- ASNLSTART
RRCConnect i onReest abl i shnent ::= SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansacti onl denti fi er,
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critical Ext ensi ons
cl

rrcConnect i onReest abl i shnent-r8

spare7 NULL,
spare6 NULL,
spare3 NULL,

spare5 NULL,
spare2 NULL,
b

critical Ext ensi onsFut ure

}

RRCConnect i onReest abl i shnment -r 8-1Es :
r adi oResour ceConf i gDedi cat ed
next HopChai ni ngCount
nonCriti cal Ext ensi on

}

RRCConnect i onReest abl i shnent - v8a0- 1 Es :

| at eNonCri ti cal Ext ensi on
nonCri ti cal Ext ensi on

}
-- ASNLSTOP
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CHO CE {
CHO CE{
RRCConnect i onReest abl i shnent - r 8- 1 Es,

spare4
sparel

NULL,
NULL

SEQUENCE {}

: = SEQUENCE {

Radi oResour ceConfi gDedi cat ed,
Next HopChai ni ngCount ,
RRCConnect i onReest abl i shnent - v8a0- | Es OPTI ONAL

: = SEQUENCE {
OCTET STRI NG OPTI ONAL,
SEQUENCE {} OPTI ONAL

RRCConnectionReestablishmentComplete

The RRCConnectionReestablishmentComplete message is used to confirm the successful completion of an RRC

connection reestablishment.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to E-UTRAN

RRCConnectionReestablishmentComplete message

-- ASNISTART

RRCConnect i onReest abl i shment Conpl ete :

rrc-Transactionldentifier
critical Ext ensi ons

: = SEQUENCE ({
RRC- Transacti onl denti fi er,
CHO CE {

rrcConnect i onReest abl i shment Conpl ete-r 8

critical Ext ensi onsFut ure

}

RRCConnect i onReest abl i shnent Conpl ete-r8-1Es :

nonCriti cal Ext ensi on

}

RRCConnect i onReest abl i shnent Conpl et e-v920- | Es :

rlf-1nfoAvail abl e-r9
nonCriti cal Ext ensi on

}

RRCConnect i onReest abl i shnent Conpl et e- v8a0- | Es :

| at eNonCri ti cal Ext ensi on
nonCri ti cal Ext ensi on

}

RRCConnect i onReest abl i shnent Conpl et e- v1020- | Es :

| ogMeasAvai | abl e-r 10
nonCriti cal Ext ensi on

}

RRCConnect i onReest abl i shnent Conpl et e-v1130- 1 Es :

connEst Fai | | nf oAvai | abl e-r11
nonCri ti cal Ext ensi on

RRCConnect i onReest abl i shment Conpl et e-r 8- 1 Es,
SEQUENCE {}

: = SEQUENCE {

RRCConnect i onReest abl i shnent Conpl et e- v920- | Es OPTI ONAL
: = SEQUENCE {
ENUMERATED {t rue} OPTI ONAL,
RRCConnect i onReest abl i shnent Conpl et e- v8a0- | Es OPTI ONAL
;= SEQUENCE {
OCTET STRI NG OPTI ONAL,
RRCConnect i onReest abl i shnment Conpl et e-v1020- | Es OPTI ONAL
;= SEQUENCE {
ENUMERATED {true} OPTI ONAL,
RRCConnect i onReest abl i shnment Conpl et e-v1130-1 Es OPTI ONAL
;= SEQUENCE {
ENUVERATED {true} OPTI ONAL,
RRCConnect i onReest abl i shnment Conpl et e-v1250- 1 Es OPTI ONAL
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RRCConnect i onReest abl i shnent Conpl et e-v1250- 1 Es ::= SEQUENCE {
| ogMeasAvai | abl eMBSFN-r 12 ENUMERATED {t rue} OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASNISTOP

RRCConnectionReestablishmentComplete field descriptions

rif-infoAvailable
This field is used to indicate the availability of radio link failure or handover failure related measurements

- RRCConnectionReestablishmentReject

The RRCConnectionReestablishmentReject message is used to indicate the rejection of an RRC connection
reestablishment request.

Signalling radio bearer: SRBO
RLC-SAP: T™M

Logical channel: CCCH
Direction: E-UTRAN to UE

RRCConnectionReestablishmentReject message

- - ASNISTART
RRCConnect i onReest abl i shnent Rej ect ::= SEQUENCE {
critical Ext ensi ons CHO CE {

rrcConnect i onReest abl i shment Rej ect-r8
RRCConnect i onReest abl i shnent Rej ect -r 8- | Es,

critical Ext ensi onsFut ure SEQUENCE {}

}
}
RRCConnect i onReest abl i shnent Rej ect-r8-1Es ::= SEQUENCE {

nonCriti cal Ext ensi on RRCConnect i onReest abl i shnment Rej ect - v8a0- 1 Es OPTI ONAL
}
RRCConnect i onReest abl i shnent Rej ect - v8a0- | Es :: = SEQUENCE {

| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,

nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASNLISTOP

- RRCConnectionReestablishmentRequest

The RRCConnectionReestablishmentRequest message is used to request the reestablishment of an RRC connection.
Signalling radio bearer: SRBO
RLC-SAP: TM
Logical channel: CCCH

Direction: UE to E-UTRAN

RRCConnectionReestablishmentRequest message

-- ASNLISTART
RRCConnect i onReest abl i shnent Request ::= SEQUENCE {
critical Extensions CHO CE {

rrcConnect i onReest abl i shnent Request -r 8
RRCConnect i onReest abl i shnent Request -r 8- | Es,
critical Extensi onsFuture SEQUENCE {}
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}

}

RRCConnect i onReest abl i shnent Request -r8-1Es ::= SEQUENCE {
ue-ldentity Reest abUE- | dentity,

reest abl i shnent Cause Reest abl i shment Cause,
spare BIT STRING (Sl ZE (2))
}
Reest abUE- I dentity ::= SEQUENCE {
c- RNTI C- RNTI ,
physCel | 1d PhysCel I 1 d,
short MAC- | Shor t MAC- |
}
Reest abl i shnment Cause :: = ENUMERATED {

reconfi gurationFail ure, handoverFail ure,
ot her Fai | ure, sparel}

-- ASNISTOP
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RRCConnectionReestablishmentRequest field descriptions

physcCellld
The Physical Cell Identity of the PCell the UE was connected to prior to the failure.

reestablishmentCause
Indicates the failure cause that triggered the re-establishment procedure.

ue-ldentity
UE identity included to retrieve UE context and to facilitate contention resolution by lower layers.

- RRCConnectionReject

The RRCConnectionReject message is used to reject the RRC connection establishment.

Signalling radio bearer: SRBO
RLC-SAP: TM

Logical channel: CCCH
Direction: E-UTRAN to UE

-- ASNISTART

RRCConnectionReject message

RRCConnecti onRej ect ::= SEQUENCE {
critical Extensions CHO CE {
cl CHO CE {
rrcConnecti onRej ect-r8 RRCConnect i onRej ect -r 8- | Es,
spare3 NULL, spare2 NULL, sparel NULL
H
critical Ext ensi onsFut ure SEQUENCE {}
}
}
RRCConnect i onRej ect-r8-1Es :: SEQUENCE {
wai t Ti me I NTEGER (1..16),
nonCriti cal Ext ensi on RRCConnect i onRej ect - v8a0- | Es OPTI ONAL
}
RRCConnect i onRej ect -v8a0- | Es ::= SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on RRCConnect i onRej ect - v1020- | Es OPTI ONAL
}
RRCConnect i onRej ect-v1020-1Es ::=  SEQUENCE {
ext endedWai t Ti me-r 10 | NTEGER (1. .1800) OPTI ONAL,
nonCriti cal Ext ensi on RRCConnect i onRej ect -v1130- | Es OPTI ONAL

}

RRCConnect i onRej ect-v1130-1 Es :

:=  SEQUENCE {
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deprioritisati onReqg-ri11 SEQUENCE {
deprioritisati onType-ri11 ENUMERATED {frequency, e-utra},
deprioritisationTi mer-r1l ENUMERATED {mi n5, mi nl0, m nl5, m n30}
} OPTIONAL, -- Need ON
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASNLISTOP

RRCConnectionReject field descriptions

deprioritisationReq

Indicates whether the current frequency or RAT is to be de-prioritised. The UE shall be able to store a depriotisation
request for up to 8 frequencies (applicable when receiving another frequency specific deprioritisation request before
T325 expiry).

deprioritisationTimer
Indicates the period for which either the current carrier frequency or E-UTRA is deprioritised. Value minN corresponds
to N minutes.

extendedWaitTime
Value in seconds for the wait time for Delay Tolerant access requests.

waitTime
Wait time value in seconds.

- RRCConnectionRelease

The RRCConnectionRelease message is used to command the release of an RRC connection.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: EFUTRAN to UE

RRCConnectionRelease message

-- ASNLSTART
RRCConnect i onRel ease :: = SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Extensions CHO CE {
cl CHO CE {
rrcConnect i onRel ease-r8 RRCConnect i onRel ease-r 8- | Es,
spare3 NULL, spare2 NULL, sparel NULL
b
critical Ext ensi onsFut ure SEQUENCE {}
}
}
RRCConnect i onRel ease-r8-1Es ::= SEQUENCE {
rel easeCause Rel easeCause,
redirectedCarrierlnfo Redi rectedCarrierlnfo OPTI ONAL, -- Need ON
i dl eMbdeMdbi | ityControllnfo | dl eMbdeMbbi i tyControl I nfo OPTI ONAL, -- Need OP
nonCriti cal Ext ensi on RRCConnect i onRel ease-v890- | Es OPTI ONAL
}
RRCConnect i onRel ease-v890-1Es ::=  SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG ( CONTAI NI NG RRCConnect i onRel ease- v9e0- | Es)
OPTI ONAL,
nonCriti cal Ext ensi on RRCConnect i onRel ease-v920- | Es OPTI ONAL
}
-- Late non critical extensions
RRCConnect i onRel ease-v9e0- | Es ::= SEQUENCE {
redi rectedCarri erl nfo-v9e0 Redi rect edCarri er | nf o- v9e0 OPTI ONAL, -- Cond
NoRedi rect-r8
i dl eMbdeMdbi |ityControl | nfo-v9el | dl eMbdeMbbi |'i t yControl | nf o- v9eO OPTI ONAL, -- Cond
| dl el nf oEUTRA
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
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-- Regular non critical extensions

RRCConnect i onRel ease-v920-1Es ::=  SEQUENCE {
cellInfoList-r9 CHO CE {
geran-r9 Cel I I nf oLi st GERAN-r 9,
utra-FDD-r9 Cel I I nf oLi st UTRA- FDD-r 9,
utra-TDD-r9 Cel | I nf oLi st UTRA- TDD-r 9,

utra- TDD-r 10 Cel I I nf oLi st UTRA- TDD- r 10

OPTI ONAL, -- Cond Redirection

nonCriti cal Ext ensi on RRCConnect i onRel ease-v1020- | Es OPTI ONAL

}

RRCConnect i onRel ease-v1020-1Es ::= SEQUENCE {
ext endedWai t Ti me-r 10 | NTEGER (1. .1800) OPTI ONAL, -- Need ON
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL

}

Rel easeCause :: = ENUMERATED { | oadBal anci ngTAUr equi r ed,

ot her, cs-FallbackH ghPriority-v1020, sparel}
Redi rectedCarrierlnfo ::= CHO CE {
eutra ARFCN- Val ueEUTRA,
geran Carri er Fr eqs GERAN,
utra- FDD ARFCN- Val ueUTRA,
utra- TDD ARFCN- Val ueUTRA,

cdma2000- HRPD
cdma2000- 1xRTT

Carri er Fr eqCDMA2000,
Carri er Fr eqCDMA2000,

utra-TDD-r 10 Carri er FreqLi st UTRA- TDD- r 10

}
Redi rectedCarri er | nfo-v9e0 ::= SEQUENCE {

eutra-v9e0 ARFCN- Val ueEUTRA- v9e0
}

CarrierFreqgLi st UTRA-TDD-r10 :: = SEQUENCE (S| ZE (1..nmaxFreqUTRA- TDD-r10)) OF ARFCN- Val ueUTRA

| dl eMbdeMobi lityControllnfo ::= SEQUENCE {

fregPriorityLi st EUTRA FregPriorityLi st EUTRA OPTI ONAL, -- Need ON
fregPriorityLi st GERAN FregsPriorityLi st GERAN OPTI ONAL, -- Need ON
fregPriorityLi st UTRA- FDD FregPriorityLi st UTRA- FDD OPTI ONAL, -- Need ON
fregPriorityLi st UTRA- TDD FregPriorityLi st UTRA- TDD OPTI ONAL, -- Need ON
bandd assPriorityLi st HRPD Bandd assPriori tyLi st HRPD OPTI ONAL, -- Need ON
bandd assPriorityLi st IXRTT Bandd assPriorityLi st IXRTT OPTI ONAL, -- Need ON
t320 ENUMERATED {
m n5, mnl0, m n20, m n30, m n60, ninl20, m nl80,
spar el} OPTI ONAL, -- Need OR
[[ fregPriorityListExt EUTRA-r12 FreqPriorityLi st Ext EUTRA-r 12 CPTI ONAL --
Need ON
11
}

| dl eMbdeMobi i tyControl | nfo-v9e0 :: =
freqPriorityLi st EUTRA-v9e0
}

FreqPriorityLi st EUTRA :: =

SEQUENCE {
SEQUENCE (Sl ZE (1..maxFreq)) OF FreqgPriorityEUTRA- v9e0

SEQUENCE (Sl ZE (1..maxFreq)) OF FreqgPriorityEUTRA
FreqPriorityLi st Ext EUTRA-r12 :: = SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityEUTRA-r12
FreqPriorityEUTRA :: =

carrierFreq
cel |l Resel ectionPriority

SEQUENCE {
ARFCN- Val ueEUTRA,
Cel | Resel ectionPriority

}

FreqPriorityEUTRA-v9e0 :: =
carrierFreqg-v9e0
}

FreqPriorityEUTRA-r12 ::=
carrierFreqg-ri2

SEQUENCE {

ARFCN- Val ueEUTRA- v9e0 OPTI ONAL -- Cond EARFCN- max

SEQUENCE {
ARFCN- Val ueEUTRA-r 9,

cel |l Resel ectionPriority-ri2

}
FreqsPriorityLi st GERAN :: =

FreqsPriorityGERAN :: =

Cel | Resel ectionPriority

SEQUENCE (S| ZE (1..nmaxG\NFG ) OF FregsPriorityGERAN

SEQUENCE {
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carrierFregs
cell Resel ectionPriority

}
FreqPriorityLi st UTRA-FDD :: =

FreqPriorityUTRA-FDD :: =
carrierFreq
cel | Resel ectionPriority

}
FreqPriorityLi st UTRA-TDD :: =

FreqPriorityUTRA-TDD :: =
carrierFreq
cel | Resel ectionPriority

}
Bandd assPriorityLi stHRPD :: =

BandCl assPriorityHRPD :: =
bandC ass
cell Resel ectionPriority

}
Bandd assPriorityLi st 1IXRTT ::=

BandCl assPriority1XRTT ::=
bandC ass
cel |l Resel ectionPriority

}

Cel I I nfoLi st GERAN-r9 :: =

Cel I I nf oGERAN-19 :: =
physCel I 1d-r9

carrierFreg-r9
system nformati on-r9

Cel

I nf oLi st UTRA-FDD-r9 ::

Cel I I nf oUTRA-FDD-r9 :: =
physCel | 1d-r9
ut r a- BCCH Cont ai ner-r 9

Cel

I nfoLi stUTRA-TDD-r9 :: =
Cel | I nf oUTRA-TDD-r9 :: =

physCel | 1d-r9
ut r a- BCCH- Cont ai ner-r9

Cel

I nf oLi st UTRA-TDD-r 10 :: =

Cel I I nf oUTRA-TDD-r 10 :: =
physCel | 1 d-r 10
carrierFreg-r10
ut r a- BCCH Cont ai ner-r 10

}
-- ASNISTOP

Carri er Fr eqs GERAN,
Cel | Resel ectionPriority

SEQUENCE (Sl ZE (1..maxUTRA-FDD-Carrier)) OF FregPriorityUTRA- FDD

SEQUENCE {
ARFCN- Val ueUTRA,
Cel | Resel ectionPriority

SEQUENCE (Sl ZE (1..maxUTRA-TDD-Carrier)) OF FregPriorityUTRA- TDD

SEQUENCE {
ARFCN- Val ueUTRA,
Cel | Resel ectionPriority

SEQUENCE (S| ZE (1..nmaxCDMA- BandCl ass)) OF BandC assPriorit yHRPD

SEQUENCE {
Bandcl assCDVA2000,
Cel | Resel ectionPriority

SEQUENCE (S| ZE (1..nmaxCDMA- BandCl ass)) OF BandCl assPrioritylXRTT

SEQUENCE {
Bandcl assCDVA2000,
Cel | Resel ectionPriority

SEQUENCE (Sl ZE (1..maxCel | | nfoGERAN-r9)) OF Cel | | nf oGERAN-r 9

SEQUENCE {
PhysCel | | dGERAN,
Carri er Fr eqGERAN,
Syst eml nf oLi st GERAN

SEQUENCE (SI ZE (1..maxCel I I nf oUTRA-r9)) OF Cel I | nf oUTRA- FDD- r 9
SEQUENCE {

PhysCel | | dUTRA- FDD,

CCTET STRI NG
SEQUENCE (S| ZE (1..maxCel | I nf oUTRA-r9)) OF Cel | | nf oUTRA- TDD-r 9
SEQUENCE {

PhysCel | | dUTRA- TDD,

OCTET STRI NG
SEQUENCE (SI ZE (1..maxCel |l I nf oUTRA-r9)) OF Cel | | nf oUTRA- TDD-r 10
SEQUENCE {

PhysCel | | dUTRA- TDD,

ARFCN- Val ueUTRA,
COCTET STRI NG
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RRCConnectionRelease field descriptions

carrierFreq or bandClass
The carrier frequency (UTRA and E-UTRA) and band class (HRPD and 1xRTT) for which the associated
cellReselectionPriority is applied.

carrierFregs
The list of GERAN carrier frequencies organised into one group of GERAN carrier frequencies.

cellinfoList

Used to provide system information of one or more cells on the redirected inter-RAT carrier frequency. The system
information can be used if, upon redirection, the UE selects an inter-RAT cell indicated by the physCellld and
carrierFreq (GERAN and UTRA TDD) or by the physCellld (other RATSs). The choice shall match the
redirectedCarrierinfo. In particular, E-UTRAN only applies value utra-TDD-r10 in case redirectedCarrierInfo is set to
utra-TDD-r10.

extendedWaitTime
Value in seconds for the wait time for Delay Tolerant access requests.

freqPriorityListX

Provides a cell reselection priority for each frequency, by means of separate lists for each RAT (including E-UTRA).
The UE shall be able to store at least 3 occurrences of FreqsPriorityGERAN. If E-UTRAN includes
freqPriorityListEUTRA-v9e0 it includes the same number of entries, and listed in the same order, as in
freqPriorityListEUTRA (i.e. without suffix). Field freqPriorityListExt includes additional neighbouring inter-frequencies,
i.e. extending the size of the inter-frequency carrier list using the general principles specified in 5.1.2. EUTRAN only
includes freqPriorityListEXtEUTRA if fregPriorityLisStEUTRA (i.e without suffix) includes maxFreq entries.

idleModeMobilityControlinfo

Provides dedicated cell reselection priorities. Used for cell reselection as specified in TS 36.304 [4]. For E-UTRA and
UTRA frequencies, a UE that supports multi-band cells for the concerned RAT considers the dedicated priorities to be
common for all overlapping bands (i.e. regardless of the ARFCN that is used).

redirectedCarrierinfo

The redirectedCarrierinfo indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to an
E-UTRA or an inter-RAT carrier frequency, by means of the cell selection upon leaving RRC_CONNECTED as
specified in TS 36.304 [4].

releaseCause

The releaseCause is used to indicate the reason for releasing the RRC Connection. The cause value cs-
FallbackHighPriority is only applicable when redirectedCarrierinfo is present with the value set to utra-FDD, utra-TDD
or utra-TDD-r10.

E-UTRAN should not set the releaseCause to loadBalancingTAURequired or to cs-FallbackHighPriority if the
extendedWaitTime is present.

systemiInformation
Container for system information of the GERAN cell i.e. one or more System Information (SI) messages as defined in
TS 44.018 [45, table 9.1.1].

t320
Timer T320 as described in section 7.3. Value minN corresponds to N minutes.

utra-BCCH-Container
Contains System Information Container message as defined in TS 25.331 [19].

Conditional presence Explanation

EARFCN-max The field is mandatory present if the corresponding carrierFreq (i.e. without suffix) is set to
maxEARFCN. Otherwise the field is not present.

IdleiInfoEUTRA The field is optionally present, need OP, if the IdleModeMobilityControlinfo (i.e. without
suffix) is included and includes fregPriorityLisStEUTRA, otherwise the field is not present.

NoRedirect-r8 The field is optionally present, need OP, if the redirectedCarrierInfo (i.e. without suffix) is
not included; otherwise the field is not present.

Redirection The field is optionally present, need ON, if the redirectedCarrierinfo is included and set to
geran, utra-FDD, utra-TDD or utra-TDD-r10; otherwise the field is not present.

- RRCConnectionRequest

The RRCConnectionRequest message is used to request the establishment of an RRC connection.
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Signalling radio bearer: SRBO
RLC-SAP: TM
Logical channel: CCCH

Direction: UE to E-UTRAN

RRCConnectionRequest message

-- ASNLISTART
RRCConnect i onRequest :: = SEQUENCE {
critical Extensions CHO CE {
rrcConnecti onRequest-r8 RRCConnect i onRequest - r 8- | Es,
critical Ext ensi onsFut ure SEQUENCE {}
}
}
RRCConnect i onRequest-r8-1Es ::= SEQUENCE {
ue-ldentity Initial UE-1dentity,
est abl i shment Cause Est abl i shnent Cause,
spare BIT STRING (Sl ZE (1))
}
Initial UE-ldentity ::= CHO CE {
s- TivSI S-TwvSI,
randonval ue BI T STRI NG (SI ZE (40))
}
Est abl i shnent Cause :: = ENUMERATED {

enmer gency, highPriorityAccess, nt-Access,

nmo- Si gnal | i ng,

no- Dat a, del ayTol er ant Access-v1020, no-Voi ceCal | -v1280,

spar el}

-- ASN1ISTOP

RRCConnectionRequest field descriptions

establishmentCause

Originating.

Provides the establishment cause for the RRC connection request as provided by the upper layers. W.r.t. the cause
value names: highPriorityAccess concerns AC11..AC15, ‘mt’ stands for ‘Mobile Terminating’ and ‘mo’ for ‘Mobile

randomValue
Integer value in the range 0 to 240 — 1.

ue-ldentity
UE identity included to facilitate contention resolution by lower layers.

- RRCConnectionSetup

The RRCConnectionSetup message is used to establish SRB1.
Signalling radio bearer: SRBO
RLC-SAP: TM
Logical channel: CCCH

Direction: E-UTRAN to UE

RRCConnectionSetup message

-- ASNLISTART
RRCConnecti onSetup :: = SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansact i onl denti fi er,
critical Ext ensi ons CHO CE {
cl CHO CE {
rrcConnecti onSet up-r8 RRCConnect i onSet up-r 8- | Es,
spare7 NULL,
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spare6 NULL, spare5 NULL, spare4 NULL,
spare3 NULL, spare2 NULL, sparel NULL

F
critical Ext ensi onsFut ure SEQUENCE {}
}
}
RRCConnect i onSet up-r8-1Es ::= SEQUENCE {
r adi oResour ceConf i gDedi cat ed Radi oResour ceConf i gDedi cat ed,
nonCriti cal Ext ensi on RRCConnect i onSet up- v8a0- | Es OPTI ONAL
}
RRCConnect i onSet up-v8a0-1 Es ::= SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASN1ISTOP

- RRCConnectionSetupComplete

The RRCConnectionSetupComplete message is used to confirm the successful completion of an RRC connection
establishment.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: UE to E-UTRAN

RRCConnectionSetupComplete message

-- ASNLISTART
RRCConnect i onSet upConpl ete :: = SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Extensions CHO CE {
cl CHO CE{
rrcConnecti onSet upConpl ete-r 8 RRCConnect i onSet upConpl et e-r 8- | Es,
spare3 NULL, spare2 NULL, sparel NULL
F
critical Ext ensi onsFut ure SEQUENCE {}
}
}
RRCConnect i onSet upConpl ete-r8-1Es ::= SEQUENCE {
sel ect edPLM\- | dentity I NTEGER (1..nmaxPLM\-T11),
regi st er edMVE Regi st er edMVE OPTI ONAL,
dedi cat edl nf oNAS Dedi cat edl nf oNAS,
nonCriti cal Ext ensi on RRCConnect i onSet upConpl et e- v8a0- | Es OPTI ONAL
}
RRCConnect i onSet upConpl et e-v8a0- | Es ::= SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on RRCConnect i onSet upConpl et e- v1020- | Es OPTI ONAL
}
RRCConnect i onSet upConpl et e-v1020-1 Es ::= SEQUENCE {
gunmei - Type-r 10 ENUMERATED {nati ve, napped} OPTI ONAL,
rif-1nfoAvail abl e-r10 ENUMERATED {t r ue} CPTI ONAL,
| ogMeasAvai | abl e-r 10 ENUMERATED {t r ue} CPTI ONAL,
r n- Subf rameConf i gReg-r 10 ENUMERATED {required, notRequired} OPTI ONAL,
nonCriti cal Ext ensi on RRCConnect i onSet upConpl et e- v1130- | Es OPTI ONAL
}
RRCConnect i onSet upConpl et e-v1130-1 Es ::= SEQUENCE {
connEst Fai | | nf oAvai | abl e-r 11 ENUMERATED {t rue} OPTI ONAL,
nonCriti cal Ext ensi on RRCConnect i onSet upConpl et e- v1250- | Es OPTI ONAL
}
RRCConnect i onSet upConpl et e-v1250-1 Es ::= SEQUENCE {
nmobi lityState-r12 ENUMERATED {nornal, nedium high, spare} OPTI ONAL,
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nmobi | i tyHi storyAvail-r12 ENUMERATED {t rue} OPTI ONAL,
| ogMeasAvai | abl eMBSFN-r 12 ENUMERATED {t rue} OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} CPTI ONAL

}

Regi steredMVE :: = SEQUENCE {
pl m-ldentity PLM\- I dentity OPTI ONAL,
mregi BI T STRING (S| ZE (16)),
mrec MVEC

}

-- ASNLISTOP

RRCConnectionSetupComplete field descriptions

gummei-Type
This field is used to indicate whether the GUMMEI included is native (assigned by EPC) or mapped (from 2G/3G
identifiers).

mmegi
Provides the Group Identity of the registered MME within the PLMN, as provided by upper layers, see TS 23.003 [27].

mobilityState

This field indicates the UE mobility state (as defined in TS 36.304 [4, 5.2.4.3]) just prior to UE going into
RRC_CONNECTED state. The UE indicates the value of medium and high when being in Medium-mobility and High-
mobility states respectively. Otherwise the UE indicates the value normal.

registeredMME
This field is used to transfer the GUMMEI of the MME where the UE is registered, as provided by upper layers.

rn-SubframeConfigReq
If present, this field indicates that the connection establishment is for an RN and whether a subframe configuration is
requested or not.

selectedPLMN-Identity

Index of the PLMN selected by the UE from the pImn-IdentityList included in SIB1. 1 if the 1st PLMN is selected from
the plmn-ldentityList included in SIB1, 2 if the 2nd PLMN is selected from the plmn-ldentityList included in SIB1 and so
on.

- SCGFailurelnformation
The SCGFailurel nformation message is used to provide information regarding failures detected by the UE.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E-UTRAN

SCGFailurelnformation message

-- ASNLISTART
SCGrai | urel nformation-r12 ::= SEQUENCE {
critical Ext ensi ons CHO CE {
cl CHO CE {
scgFai |l urel nf ormati on-r12 SCGFai | urel nf ormati on-r12- 1| Es,
spare3 NULL, spare2 NULL, sparel NULL
b
critical Extensi onsFuture SEQUENCE {}
}
}
SCGFai l urel nformation-r12-1Es ::=  SEQUENCE {
failureReport SCGr 12 Fai | ur eReport SCGr 12 OPTI ONAL,
nonCriti cal Ext ensi on SCGFai | ur el nfor mati on-v1310-1 Es COPTI ONAL
}
-- Backported from REL-13
SCGFai | urel nformati on-v1310-1Es ::= SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG ( CONTAI NI NG SCGFai | ur el nf or mat i on-v12d0- | Es)
OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
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-- Late non-critical extensions:

SCGFai | ur el nformati on-v12d0-1Es ::= SEQUENCE {
fail ureReport SCG v12d0 Fai | ur eReport SCG v12d0 OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- Regular non-critical extensions:
Fai | ureReport SCGr12 :: = SEQUENCE {
failureType-r12 ENUMERATED {t 313- Expi ry, randomAccessProbl em
rl c- MaxNunRet x, scg- ChangeFailure },
measResul t Ser vFreqLi st-r12 MeasResul t Ser vFreqLi st-r10 OPTI ONAL,
measResul t Nei ghCel | s-r12 MeasResul t Li st 2EUTRA-r 9 OPTI ONAL,
t [ - failureType-v1290 ENUMERATED { maxUL- Ti mi ngDi f f - v1290} OPTI ONAL
11
}
Fai | ur eRepor t SCG v12d0 :: = SEQUENCE {
measResul t Nei ghCel | s-v12d0 MeasResul t Li st 2EUTRA- v9e0 OPTI ONAL
}
-- ASN1ISTOP
- SecurityModeCommand

The SecurityModeCommand message is used to command the activation of AS security.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: E-UTRAN to UE

SecurityModeCommand message

-- ASNLISTART
Securit yModeConmmand :: = SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Extensions CHO CE {
cl CHO CE{
securit yMbdeComand-r 8 Securi t yModeComrand- r 8- | Es,
spare3 NULL, spare2 NULL, sparel NULL
b,
critical Extensi onsFuture SEQUENCE {}
}
}
Securi tyModeCommand-r8-1Es ::= SEQUENCE {
securityConfi gSMC Securi t yConfi gSMC,
nonCriti cal Ext ensi on Securi t yModeComrand- v8a0- | Es OPTI ONAL
}
Securi t yModeCommand- v8a0- | Es :: = SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
SecurityConfigSMC :: = SEQUENCE {
securityAl gorithnmConfig SecurityAl gorithnConfi g,
}
-- ASNISTOP

- SecurityModeComplete

The SecurityModeComplete message is used to confirm the successful completion of a security mode command.
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Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to E-UTRAN

-- ASN1ISTART

SecurityhMdeConpl ete ::=
rrc-Transactionldentifier
critical Ext ensi ons

securityMbdeConpl ete-r8
critical Ext ensi onsFut ure

}

SecurityMdeConpl ete-r8-1Es ::=
nonCriti cal Ext ensi on
OPTI ONAL

}

Securi t yModeConpl et e-v8a0- | Es :
| at eNonCri ti cal Ext ensi on
nonCriti cal Ext ensi on

}
-- ASNLSTOP

SecurityModeComplete message

SEQUENCE {
RRC- Tr ansact i onl denti fi er,
CHA CE {
Securit yModeConpl et e-r 8- | Es,
SEQUENCE {}

SEQUENCE {
Securi t yModeConpl et e- v8a0- | Es

: = SEQUENCE {
OCTET STRI NG OPTI ONAL,
SEQUENCE {} OPTI ONAL

- SecurityModeFailure

The SecurityModeFailure message is used to indicate an unsuccessful completion of a security mode command.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: UE to E-UTRAN

-- ASN1ISTART

SecurityMdeFailure ::=
rrc-Transactionldentifier
critical Ext ensi ons

securityModeFail ure-r8
critical Ext ensi onsFut ure

}

SecurityMdeFailure-r8-1Es ::=
nonCri ti cal Ext ensi on
OPTI ONAL

}

SecurityMdeFail ure-v8a0-1Es ::=
| at eNonCri ti cal Ext ensi on
nonCriti cal Ext ensi on

}
-- ASNISTOP

SecurityModeFailure message

SEQUENCE {
RRC- Transacti onl denti fi er,
CHO CE {
Securi tyModeFai | ure-r8-1 Es,
SEQUENCE {}

SEQUENCE {
Securi t yModeFai | ur e- v8a0- | Es

SEQUENCE {
OCTET STRI NG OPTI ONAL,
SEQUENCE {} OPTI ONAL
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- SidelinkUEInformation
The SdelinkUEInformation message is used for the indication of sidelink information to the eNB.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E-UTRAN

SidelinkUEInformation message

-- ASNLISTART
Si del i nkUElI nformation-r12 ::= SEQUENCE {
critical Ext ensi ons CHA CE {
cl CHO CE {
si del i nkUEIl nf or mati on-r 12 Si del i nkUE!l nf or mati on-r12- | Es,
spare3 NULL, spare2 NULL, sparel NULL
F
critical Ext ensi onsFut ure SEQUENCE {}
}
}
Si del i nkUElI nformation-r12-1Es ::= SEQUENCE {
comRx| nt er est edFreq-r 12 ARFCN- Val ueEUTRA-T1 9 OPTI ONAL,
commiTxResour ceReq-r 12 SL- CommrxResour ceReq-r 12 OPTI ONAL,
di scRxI nterest-ri12 ENUMERATED {t r ue} CPTI ONAL,
di scTxResour ceReq-r 12 I NTEGER (1..63) OPTI ONAL,
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
SL- CormirxResour ceReq-r12 :: = SEQUENCE {
carrierFreqg-ri2 ARFCN- Val ueEUTRA-T1 9 OPTI ONAL,
destinati onl nfoList-ri12 SL- Desti nati onl nfolList-r12
}
SL-DestinationlnfoList-r12 ::= SEQUENCE (SIZE (1..nmaxSL-Dest-r12)) OF SL-Destinationldentity-ri12

SL- Destinationldentity-r12 ::

BI T STRING (SI ZE (24))

-- ASNISTOP

SidelinkUEInformation field descriptions

commRxInterestedFreq
Indicates the frequency on which the UE is interested to receive sidelink communication.

commTxResourceReq
Indicates the frequency on which the UE is interested to transmit sidelink communication as well as the sidelink
communication transmission destination(s) for which the UE requests E-UTRAN to assign dedicated resources.

destinationInfoList
Indicates the destination which is identified by the ProSe Layer-2 Group ID as specified in TS 23.303 [68].

discRxInterest
Indicates that the UE is interested to monitor sidelink discovery announcements.

discTxResourceReq
Indicates the number of separate discovery message(s) the UE wants to transmit every discovery period. This field
concerns the resources the UE requires every discovery period for transmitting sidelink discovery announcement(s).

- SystemlInformation

The Systeml nformation message is used to convey one or more System Information Blocks. All the SIBsincluded are
transmitted with the same periodicity.
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Signalling radio bearer: N/A
RLC-SAP: TM
Logical channel: BCCH

Direction: E-UTRAN to UE

SystemInformation message

-- ASNLISTART
System nformation ::= SEQUENCE {
critical Extensions CHO CE {
system nformati on-r8 Syst em nf or mati on-r 8- | Es,
critical Extensi onsFuture SEQUENCE {}
}
}
System nformation-r8-1Es ::= SEQUENCE {
si b- TypeAndl nf o SEQUENCE (SI ZE (1..nmaxSIB)) OF CHO CE {
si b2 Syst eml nf or mat i onBl ockType2,
si b3 Syst enl nf or mat i onBl ockType3,
si b4 Syst erl nf or mat i onBl ockType4,
si b5 Syst eml nf or mat i onBl ockType5,
si b6 Syst eml nf or mat i onBl ockType6,
si b7 Syst erl nf or mat i onBl ockType7,
si b8 Syst enl nf or mat i onBl ockType8,
si b9 Syst eml nf or mat i onBl ockType9,
si b10 Syst eml nf or mat i onBl ockTypel0,
si b1l Syst eml nf or mati onBl ockTypell,
si b12-v920 Syst em nf or mat i onBl ockTypel2-r9,
si b13-v920 Syst em nf or mat i onBl ockTypel3-r9,
si b14-v1130 Syst eml nf or mat i onBl ockTypel4-r 11,
si b15-v1130 Syst eml nf or mati onBl ockTypel5-r11,
si b16-v1130 Syst eml nf or mati onBl ockTypel6-r11,
si b17-v1250 Syst em nf or mat i onBl ockTypel7-r12,
si b18-v1250 Syst eml nf or mat i onBl ockTypel8-r12,
si b19-v1250 Syst eml nf or mati onBl ockTypel9-r12
H
nonCriti cal Ext ensi on Syst enl nf or mat i on- v8a0- | Es CPTI ONAL
}
Syst enl nf or mati on-v8a0-| Es :: = SEQUENCE {
| at eNonCri ti cal Ext ensi on CCTET STRI NG CPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASNLISTOP

- SystemlinformationBlockTypel

Systeml nformationBlockTypel contains information relevant when evaluating if a UE is allowed to access a cell and
defines the scheduling of other system information.

Signalling radio bearer: N/A
RLC-SAP: TM
Logical channel: BCCH

Direction: E-UTRAN to UE

SystemInformationBlockTypel message

-- ASNLISTART
Syst e nf or mati onBl ockTypel :: = SEQUENCE {
cel | AccessRel at edl nfo SEQUENCE {
pl m-1dentitylLi st PLM\- | dentii t yLi st
t racki ngAr eaCode Tr acki ngAr eaCode,
cellldentity Cellldentity,
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cel | Barred

i ntraFreqResel ection
csg- 1 ndi cati on
csg-ldentity

cel | Sel ecti onl nfo

g- RxLevM n

g- RxLevM nOf f set
F
p- Max
f reqBandl ndi cat or
schedul i ngl nf oLi st
tdd-Config
si - WndowLengt h

syst enl nf oVal ueTag
nonCriti cal Ext ensi on

}

Syst eml nf or mat i onBl ockTypel-v890- | Es
| at eNonCri ti cal Ext ensi on

OPTI ONAL,
nonCriti cal Ext ensi on

| Es)

}

Late non critical extensions

Syst eml nf or mat i onBl ockTypel-v8h0-1Es ::

mul ti Bandl nf oLi st
nonCri ti cal Ext ensi on

}

Syst em nf or mat i onBl ockTypel-v9e0-1| Es :

f reqBandl ndi cat or - v9e0
mul ti Bandl nf oLi st-v9e0
nonCriti cal Ext ensi on

}

Syst eml nf or mat i onBl ockTypel-v10j 0-| Es :

freqBandl nf o-r 10
mul ti Bandl nf oLi st-v10j 0
nonCriti cal Ext ensi on

}

Regul ar non critical extensions

Syst em nf or mat i onBl ockTypel-v920-1Es ::

i ms- Ener gencySupport-r9
cel | Sel ecti onl nf 0-v920
nonCriti cal Ext ensi on

}

Syst eml nf or mati onBl ockTypel-v1130- | Es ::

t dd- Confi g-v1130
cel | Sel ecti onl nfo-v1130
nonCri ti cal Ext ensi on

}

Syst eml nf or mat i onBl ockTypel-v1250-1Es ::

cel I AccessRel at edl nf 0- v1250
cat egor yOAl | owed-r 12
b

cel | Sel ecti onl nf 0-v1250
freqgBandl ndi catorPriority-r12
nonCriti cal Ext ensi on

}

PLM\- I denti t yLi st

PLM\- I dentitylnfo ::
pl m-ldentity
cel | Reser vedFor Oper at or Use

}
Schedul i ngl nf oLi st

Schedul i nglnfo ::
si-Periodicity

SEQUENCE {
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ENUMERATED { barred, notBarred},
ENUMERATED { al | owed, not Al | owed},
BOOLEAN,
CSG | dentity OPTI ONAL -- Need OR
SEQUENCE {
Q RxLevM n,
| NTEGER (1. . 8) OPTI ONAL -- Need OP
P- Max OPTI ONAL, -- Need OP
Fr eqBandl ndi cat or,
Schedul i ngl nf oLi st
TDD- Confi g OPTI ONAL, -- Cond TDD
ENUMERATED {
nsl, ns2, ns5, nsl0, nsl5, ns20,
ms40},
I NTEGER (0. .31),
Syst eml nf or mat i onBl ockTypel-v890- | Es OPTI ONAL

.= SEQUENCE {
OCTET STRI NG ( CONTAI NI NG

Syst eml nf or mat i onBl ockTypel-v920- 1| Es

SEQUENCE {
Mul t i Bandl nf oLi st

: = SEQUENCE {
Fr egBandl ndi cat or - v9e0
Mul ti Bandl nf oLi st - v9eO

Syst eml nf or mat i onBl ockTypel-v10j 0- | Es

;= SEQUENCE {
NS- PmaxLi st-r 10
Mul ti Bandl nf oLi st-v10j 0
SEQUENCE {}

SEQUENCE {
ENUMERATED {true}

Cel | Sel ecti onl nf 0-v920

OPTI ONAL, --
Syst eml nf or mat i onBl ockTypel- v9e0- | Es

Syst eml nf or mat i onBl ockTypel- v8hO-

OPTI ONAL

Need OR
OPTIl ONAL

OPTI ONAL, -- Cond FBI - max

OPTI ONAL, -- Cond nFBI - max
OPTIl ONAL

OPTI ONAL, -- Need OR

OPTI ONAL, -- Need OR

OPTIl ONAL

OPTI ONAL, -- Need OR

OPTI ONAL, -- Cond RSRQ

Syst eml nf or mat i onBl ockTypel-v1130-1 Es CPTI ONAL

SEQUENCE {

TDD- Confi g-v1130 OPTI ONAL, -- Cond TDD OR

Cel | Sel ecti onl nf 0-v1130 OPTI ONAL, -- Cond WB- RSRQ

Syst eml nf or mat i onBl ockTypel-v1250- 1 Es CPTI ONAL

= SEQUENCE {
SEQUENCE {
ENUMERATED {t rue} OPTI ONAL -- Need OP

Cel | Sel ecti onl nf 0-v1250 OPTI ONAL, -- Cond RSRQ
ENUMERATED {t r ue} OPTI ONAL, -- Cond nFBI

SEQUENCE {}

OPTI ONAL

SEQUENCE (S| ZE (1..maxPLM\-ri11)) OF PLM\-Identitylnfo

SEQUENCE {
PLM\- [ dentity,
ENUMERATED {r eser ved,

ENUVERATED {

rf8, rfl6, rf32,
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si b- Mappi ngl nf o S| B- Mappi ngl nf o
}
S| B- Mappi ngl nfo ::= SEQUENCE (S| ZE (0..maxSlI B-1)) OF Sl B-Type
SI B-Type ::= ENUMERATED {
si bType3, sibType4, sibType5, sibType6,
si bType7, sibType8, sibType9, sibTypelo,
si bTypell, sibTypel2-v920, sibTypel3-v920,
si bTypel4-v1130, sibTypel5-v1130,
si bTypel6-v1130, sibTypel7-v1250, sibTypel8-v1250,
., SibTypel9-v1250}
Cel | Sel ecti onl nfo-v920 :: = SEQUENCE {
g-QualMn-r9 Q Qual M n-r9,
gq- Qual M nOF fset-r9 I NTEGER (1..8) OPTI ONAL -- Need OP
}
Cel | Sel ecti onl nfo-v1130 :: = SEQUENCE {
g- Qual M nVB-r 11 Q QualMn-r9
Cel | Sel ecti onl nfo-v1250 :: = SEQUENCE {
g- Qual M NRSRQ OnAl | Synbol s-r 12 Q Qual M n-r9
}
-- ASN1ISTOP
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SystemInformationBlockTypel field descriptions

categoryOAllowed
The presence of this field indicates category 0 UEs are allowed to access the cell.

cellBarred
barred means the cell is barred, as defined in TS 36.304 [4].

cellReservedForOperatorUse
As defined in TS 36.304 [4].

csg-ldentity
Identity of the Closed Subscriber Group the cell belongs to.

csg-Indication
If set to TRUE the UE is only allowed to access the cell if it is a CSG member cell, if selected during manual CSG
selection or to obtain limited service, see TS 36.304 [4].

freqBandIndicatorPriority

If the field is present and supported by the UE, the UE shall prioritize the frequency bands in the multiBandInfoList IE
in decreasing priority order. Only if the UE does not support any of the frequency band in multiBandInfoList, the UE
shall use the value in fregBandindicator IE. Otherwise, the UE applies frequency band according to the rules defined
in multiBandInfoList.

freqBandInfo
A list of additionalPmax and additionalSpectrumEmission values as defined in TS 36.101 [42, table 6.2.4-1] for the
frequency band in freqBandindicator.

ims-EmergencySupport
Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS
emergency call is not supported by the network in the cell for UEs in limited service mode.

intraFregReselection
Used to control cell reselection to intra-frequency cells when the highest ranked cell is barred, or treated as barred by
the UE, as specified in TS 36.304 [4].

multiBandInfoList

A list of additional frequency band indicators, as defined in TS 36.101 [42, table 5.5-1] that the cell belongs to. If the
UE supports the frequency band in the freqBandIndicator IE it shall apply that frequency band. Otherwise, the UE
shall apply the first listed band which it supports in the multiBandInfoList IE. If E-UTRAN includes multiBandInfoList-
v9e0 it includes the same number of entries, and listed in the same order, as in multiBandInfoList (i.e. without suffix).
See Annex D for more descriptions. The UE shall ignore the rule defined in this field description if
freqBandIndicatorPriority is present and supported by the UE.

multiBandInfoList-v10j0

A list of additionalPmax and additionalSpectrumEmission values as defined in TS 36.101 [42, table 6.2.4-1] for the
frequency bands in multiBandInfoList (i.e. without suffix) and multiBandInfoList-v9eO0. If E-UTRAN includes
multiBandInfoList-v10j0, it includes the same number of entries, and listed in the same order, as in multiBandInfoList
(i.e. without suffix).

plmn-ldentityList
List of PLMN identities. The first listed PLMN-Identity is the primary PLMN.

p-Max
Value applicable for the cell. If absent the UE applies the maximum power according to the UE capability.

g-QualMin
Parameter “Qquamin” in TS 36.304 [4]. If cellSelectionInfo-v920 is not present, the UE applies the (default) value of
negative infinity for Qquamin. NOTE 1.

g-QualMinRSRQ-OnAllSymbols
If this field is present and supported by the UE, the UE shall, when performing RSRQ measurements, perform RSRQ
measurement on all OFDM symbols in accordance with TS 36.214 [48]. NOTE 1.

g-QualMinOffset

Parameter “Qquaminofiset” in TS 36.304 [4]. Actual value Qquaminoftset = IE value [dB]. If cellSelectionInfo-v920 is not
present or the field is not present, the UE applies the (default) value of 0 dB for Qquamminofiset. Affects the minimum
required quality level in the cell.

g-QualMinWB
If this field is present and supported by the UE, the UE shall, when performing RSRQ measurements, use a wider
bandwidth in accordance with TS 36.133 [16]. NOTE 1.

g-RxLevMinOffset
Parameter Qrievminofiset in TS 36.304 [4]. Actual value Qmievminofiset = IE value * 2 [dB]. If absent, the UE applies the
(default) value of 0 dB for Qrxevminofiset. Affects the minimum required Rx level in the cell.

sib-MappingInfo
List of the SIBs mapped to this SystemInformation message.There is no mapping information of SIB2; it is always
present in the first Systeminformation message listed in the schedulinginfoList list.

si-Periodicity
Periodicity of the SI-message in radio frames, such that rf8 denotes 8 radio frames, rf16 denotes 16 radio frames, and
SO on.

si-WindowLength
Common Sl scheduling window for all Sls. Unit in milliseconds, where ms1 denotes 1 millisecond, ms2 denotes 2
milliseconds and so on.

ETSI



3GPP TS 36.331 version 12.14.0 Release 12 206 ETSI TS 136 331 V12.14.0 (2017-07)

SystemInformationBlockTypel field descriptions

categoryOAllowed
The presence of this field indicates category 0 UEs are allowed to access the cell.

systeminfoValueTag
Common for all SIBs other than MIB, SIB1, SIB10, SIB11, SIB12 and SIB14. Change of MIB and SIB1 is detected by
acquisition of the corresponding message.

trackingAreaCode
A trackingAreaCode that is common for all the PLMNS listed.

NOTE 1: The value the UE applies for parameter “ Qquamin” in TS 36.304 [4] depends on the g-QualMin fields
signalled by E-UTRAN and supported by the UE. In case multiple candidate options are avail able, the UE
shall select the highest priority candidate option according to the priority order indicated by the following
table (top row is highest priority).

g-QualMinRSRQ-OnAllSymbols | g-QualMinWB Value of parameter “ Qquaimin” in TS 36.304 [4]
Included Included g-QualMinRSRQ-OnAlISymbols — (g-QualMin — g-
QualMinWB)
Included Not included g-QualMinRSRQ-OnAlISymbols
Not included Included g-QualMinwB
Not included Not included g-QualMin
Conditional presence Explanation

FBI-max The field is mandatory present if freqBandindicator (i.e. without suffix) is set to maxFBI.
Otherwise the field is not present.

mFBlI The field is optional present, Need OR, if multiBandInfoList is present. Otherwise the field
is not present.

mFBI-max The field is mandatory present if one or more entries in multiBandInfoList (i.e. without
suffix, introduced in -v8h0) is set to maxFBI. Otherwise the field is not present.

RSRQ The field is mandatory present if SIB3 is being broadcast and threshServingLowQ is
present in SIB3; otherwise optionally present, Need OP.

RSRQ2 The field is mandatory present if g-QualMinRSRQ-OnAlISymbols is present in SIB3;
otherwise it is not present and the UE shall delete any existing value for this field.

TDD This field is mandatory present for TDD; it is not present for FDD and the UE shall delete
any existing value for this field.

TDD-OR The field is optional present for TDD, need OR; it is not present for FDD.

WB-RSRQ The field is optionally present, need OP if the measurement bandwidth indicated by
allowedMeasBandwidth in systemInformationBlockType3 is 50 resource blocks or larger;
otherwise it is not present.

- UEAssistancelnformation
The UEAssi stancel nformation message is used for the indication of UE assistance information to the eNB.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E-UTRAN

UEAssistancelnformation message

-- ASNLSTART
UEAssi st ancel nformation-ri1l ::= SEQUENCE {
critical Ext ensi ons CHO CE {
cl CHO CE {
ueAssi st ancel nformati on-r11 UEAssi st ancel nformati on-r 11- | Es,

spare3 NULL, spare2 NULL, sparel NULL

b
critical Extensi onsFuture SEQUENCE {}
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UEAssi st ancel nformation-r11-1Es :: = SEQUENCE {
power Pref | ndi cation-r11 ENUMERATED {nornal, | owPower Consunpti on} OPTI ONAL,
| at eNonCri ti cal Ext ensi on CCTET STRI NG CPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL

}

-- ASNISTOP

UEAssistancelnformation field descriptions

powerPrefindication
Value lowPowerConsumption indicates the UE prefers a configuration that is primarily optimised for power saving.
Otherwise the value is set to normal.

— UECapabilityEnquiry

The UECapabilityEnquiry message is used to request the transfer of UE radio access capabilities for E-UTRA as well
asfor other RATS.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: EFUTRAN to UE

UECapabilityEnquiry message

- - ASNISTART
UECapabi | i tyEnquiry ::= SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Extensions CHO CE {
cl CHO CE {
ueCapabi | i t yEnqui ry-r8 UECapabi | i t yEnqui ry-r 8- 1 Es,
spare3 NULL, spare2 NULL, sparel NULL
b
critical Extensi onsFuture SEQUENCE {}
}
}
UECapabi | i tyEnquiry-r8-1Es ::= SEQUENCE {
ue- Capabi | i t yRequest UE- Capabi | i t yRequest ,
nonCriti cal Ext ensi on UECapabi | i t yEnqui ry- v8a0- | Es OPTI ONAL
}
UECapabi | i t yEnqui ry-v8a0-1Es ::= SEQUENCE {
| at eNonCri ti cal Ext ensi on CCTET STRI NG CPTI ONAL,
nonCriti cal Ext ensi on UECapabi | i t yEnqui ry-v1180- | Es
OPTI ONAL
}
UECapabi | i t yEnqui ry-v1180-1Es ::= SEQUENCE {
request edFr equencyBands-r 11 SEQUENCE (Sl ZE (1..16)) OF FregBandl ndi cator-ri11
OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
UE- Capabi | i t yRequest :: = SEQUENCE (S| ZE (1..nmaxRAT- Capabilities)) OF RAT-Type
-- ASNISTOP

UECapabilityEnquiry field descriptions

ue-CapabilityRequest
List of the RATSs for which the UE is requested to transfer the UE radio access capabilities i.e. E-UTRA, UTRA,
GERAN-CS, GERAN-PS, CDMA2000.

requestedFrequencyBands
List of frequency bands for which the UE is requested to provide supported CA band combinations and non CA bands.
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- UECapabilitylnformation
The UECapabilityl nformation message is used to transfer of UE radio access capabilities requested by the E-UTRAN.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E-UTRAN

UECapabilitylnformation message

- - ASNISTART
UECapabi | ityl nformation ::= SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Extensions CHO CE {
cl CHO CK{
ueCapabi | i tyl nformation-r8 UECapabi | i tyl nformati on-r8-1 Es,

spare7 NULL,
spare6 NULL, spare5 NULL, spare4 NULL,
spare3 NULL, spare2 NULL, sparel NULL

b
critical Ext ensi onsFut ure SEQUENCE {}
}
}
UECapabi | ityl nformation-r8-1Es ::= SEQUENCE {
ue- Capabi | i t yRAT- Cont ai ner Li st UE- Capabi | i t yRAT- Cont ai ner Li st
nonCriti cal Ext ensi on UECapabi | i tyl nf or mati on- v8a0- | Es OPTI ONAL
}
UECapabi | i tyl nfor mati on-v8a0-1Es ::= SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on UECapabi | i tyl nf or mati on- v1250- | Es OPTI ONAL
}
UECapabi | i tyl nfor mati on-v1250-1Es ::= SEQUENCE {
ue- Radi oPagi ngl nfo-r12 UE- Radi oPagi ngl nfo-r12 OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASNISTOP

UECapabilityInformation field descriptions

ue-RadioPaginginfo
This field contains information used for paging of category 0 UEs.

- UEInformationRequest
The UEInformationRequest is the command used by E-UTRAN to retrieve information from the UE.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: E-UTRAN to UE

UEInformationRequest message

-- ASN1START
UE!l nf or mat i onRequest - r 9 = SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Extensions CHO CE {
cl CHO CE {
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uel nf or mat i onRequest -r9
spare3 NULL, spare2 NULL
b

critical Ext ensi onsFut ure

}

UEI nf or mat i onRequest-r9-1Es ::
rach- Report Reg-r9
rlf-ReportReqg-r9
nonCriti cal Ext ensi on

}

UEI nf or mat i onRequest - v930- | Es :
| at eNonCri ti cal Ext ensi on
nonCriti cal Ext ensi on

}

UEI nf or mat i onRequest - v1020- | Es ::
| ogMeasReport Req-r 10
nonCriti cal Ext ensi on

}

UEl nf or mat i onRequest -v1130- | Es ::
connEst Fai | Report Reg-r 11
nonCriti cal Ext ensi on

}

UEl nf or mat i onRequest - v1250- | Es ::
mobi | i tyH st oryReport Req-r12
nonCriti cal Ext ensi on

}
-- ASNISTOP

12 209

UEI nf or mat i onRequest - r 9- | Es,
, Sparel NULL

SEQUENCE {}
SEQUENCE {
BOOLEAN,
BOOLEAN,
UEI nf or mat i onRequest - v930- | Es OPTI ONAL
: = SEQUENCE {
OCTET STRI NG OPTI ONAL,
UEI nf or mat i onRequest - v1020- | Es CPTI ONAL
SEQUENCE {
ENUVERATED {true} OPTI ONAL, -- Need ON
UEI nf or mat i onRequest - v1130- | Es CPTI ONAL
SEQUENCE {
ENUVERATED {true} OPTI ONAL, -- Need ON
UEI nf or mat i onRequest - v1250- | Es OPTI ONAL
SEQUENCE {
ENUVERATED {true} OPTI ONAL, -- Need ON
SEQUENCE {} OPTI ONAL

UE

InformationRequest field descriptions

rach-ReportReq
This field is used to indicate whether the

UE shall report information about the random access procedure.

UEInformationResponse

The UEInformationResponse message is used by the UE to transfer the information requested by the E-UTRAN.

Signalling radio bearer: SRB1 or SRB2 (when logged measurement information is included)

RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E-UTRAN

UEInformationResponse message

-- ASNISTART

UEI nf or mat i onResponse-r 9 :
rrc-Transactionldentifier
critical Extensions

@il
uel nf or mat i onResponse-r 9
spare3 NULL, spare2 NULL
F

critical Ext ensi onsFut ure

}

UEI nf or mat i onResponse-r9-1Es ::
rach- Report-r9
nunber O Pr eanbl esSent - r 9
contenti onDet ected-r9

}
rif-Report-r9

SEQUENCE {
RRC- Tr ansact i onl denti fi er,
CHO CE {
CHO CE {
UEl nf or mat i onResponse-r 9- | Es,
, Sparel NULL

SEQUENCE {}
SEQUENCE {
SEQUENCE {
Nunber OF Pr eanbl esSent - r 11,
BOOLEAN
OPTI ONAL,
RLF- Report-r9 OPTI ONAL,
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nonCriti cal Ext ensi on

}

-- Late non critical extensions
UEI nf or mat i onResponse-v9e0- | Es :
rlf-Report-v9e0
nonCriti cal Ext ensi on

}

-- Regular non critical extension
UEI nf or mat i onResponse-v930- 1| Es ::
| at eNonCri ti cal Ext ensi on

OPTI ONAL,
nonCriti cal Ext ensi on

}

S

UEI nf or mat i onResponse-v1020-1Es ::

| ogMeasReport-r10
nonCriti cal Ext ensi on

}

UEI nf or mat i onResponse-v1130-1Es ::

connEst Fai | Report-ri11
nonCriti cal Ext ensi on

}

UEI nf or mat i onResponse-v1250-1 Es ::

nmobi | i tyHi storyReport-r12
nonCriti cal Ext ensi on

}

RLF- Report-r9 ::=

measResul t Last ServCel | -r9
rsrpResul t-r9
rsrgResult-r9

b

measResul t Nei ghCel | s-r9
measResul t Li st EUTRA-r 9
measResul t Li st UTRA-r 9
measResul t Li st GERAN-r 9
measResul t sCDMA2000- r 9

} OPTI ONAL,

[[ locationlnfo-r10
failedPCel I 1d-r10
cell G obal | d-r10
pci -arfcn-r10
physCel | 1 d-r 10
carrierFreg-r10

}

}

reestablishnmentCel | 1d-r10
ti meConnFai |l ure-r10
connecti onFai |l ureType-r 10
previ ousPCel | 1 d-r 10

fail edPCel | | d-v1090
carrierFreg-v1090

}

11,

[[ basicFields-r11
c-RNTI-r11
rlf-Cause-rill
ti meSi nceFailure-ri1l

}

previ ousUTRA- Cel | 1 d-r11
carrierFreqg-ri1l
physCel | 1d-r11
fdd-ri11
tdd-r11

b
celldobal ld-r11
}
sel ect edUTRA- Cel | 1 d-r11

carrierFreqg-ri1l
physCel | 1d-r11

210

UEI nf or mat i onResponse- v930- | Es

: = SEQUENCE {

SEQUENCE {

SEQUENCE {

SEQUENCE {

RLF- Report - v9e0 COPTI ONAL,

SEQUENCE {} OPTI ONAL

OCTET STRI NG ( CONTAI NI NG UEIl nf or mat i onResponse- v9e0- | Es)
UEI nf or mat i onResponse- v1020- | Es

LogMeasReport-r10 COPTI ONAL,

UEI nf or mat i onResponse-v1130- | Es

ConnEst Fai | Report-r11 OPTI ONAL,

UEI nf or mat i onResponse-v1250-1 Es OPT| ONAL

SEQUENCE {

SEQUENCE {

Mobi I'i t yHi st or yReport-r12 CPTI ONAL,
SEQUENCE {} OPTI ONAL
SEQUENCE {
RSRP- Range,
RSRQ Range OPTI ONAL
SEQUENCE {
MeasResul t Li st 2EUTRA-r 9
MeasResul t Li st 2UTRA-r1 9
MeasResul t Li st GERAN
MeasResul t Li st 2CDVA2000-r 9
Locati onl nf o-r 10 OPTI ONAL,
CHO CE {
Cel | A obal | dEUTRA,
SEQUENCE {
PhysCel I 1 d,
ARFCN- Val ueEUTRA
OPTI ONAL,
Cel | d obal | dEUTRA OPTI ONAL,
| NTEGER (0. .1023) OPTI ONAL,
ENUMERATED {rl f, hof} OPTI ONAL,
Cel | d obal | dEUTRA OPTIl ONAL
SEQUENCE {
ARFCN- Val ueEUTRA- v9e0
OPTIl ONAL
SEQUENCE {
C- RNTI
ENUMERATED {
t 310- Expiry, randomAccessProbl em

rl c- MaxNunRet x,
Ti meSi nceFai l ure-r11

t 312- Expiry-r12},

OPTI ONAL,
SEQUENCE {
ARFCN- Val ueUTRA,
CHO CE {
PhysCel | | dUTRA- FDD,
PhysCel | | dUTRA- TDD
Cel | A obal | dUTRA OPTI ONAL
OPTI ONAL,
SEQUENCE {
ARFCN- Val ueUTRA,
CHA CE {
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}

fdd-ri11
tdd-r11

}

failedPCel lld-v1250
tac-Fail edPCel | -r12

—_——
—_——

}
nmeasResul t Last ServCel | -v1250

| ast ServCel | RSRQ Type-r12
neasResul t Li st EUTRA- v1250

RLF- Report-v9e0 :: =

}

nmeasResul t Li st EUTRA- v9e0

MeasResul t Li st 2EUTRA-r9 :: =

MeasResul t Li st 2EUTRA-v9e0 :: =

MeasResul t Li st 2EUTRA-v1250 :: =

MeasResul t 2EUTRA-r9 :: =

}

carrierFreqg-r9
nmeasResul t Li st-r9

MeasResul t 2EUTRA-v9e0 :: =

}

carrierFreqg-v9e0

MeasResul t 2EUTRA-v1250 :: =

}

MeasResul t Li st 2UTRA-r9 ::

rsrq-Type-r12

MeasResul t 2UTRA-r9 :: =

}

MeasResul t Li st 2CDMA2000-r9 ::

carrierFreg-r9
measResul tList-r9

MeasResul t 2CDVA2000-r9 :: =

}

carrierFreg-r9
measResul tList-r9

LogMeasReport-r10 :: =

absol ut eTi meSt anp-r 10
traceRef erence-r 10
traceRecor di ngSessi onRef -r 10
tce-1d-r10

| ogMeasl nf oLi st-r 10

PhysCel | | dUTRA- FDD,
PhysCel | | dUTRA- TDD

OPTI ONAL
SEQUENCE {
Tr acki ngAr eaCode

OPTI ONAL,
RSRQ Range-v1250 OPTI ONAL,
RSRQ Type-r 12 COPTI ONAL,
MeasResul t Li st 2EUTRA- v1250 OPTI ONAL

SEQUENCE {
MeasResul t Li st 2EUTRA- v9e0
SEQUENCE (SI ZE (1..maxFreq)) OF MeasResul t 2EUTRA-r9
SEQUENCE (S| ZE (1..maxFreq)) OF MeasResul t 2EUTRA- v9e0
SEQUENCE (Sl ZE (1..maxFreq)) OF MeasResul t 2EUTRA- v1250
SEQUENCE {

ARFCN- Val ueEUTRA,
MeasResul t Li st EUTRA

SEQUENCE {

ARFCN- Val ueEUTRA- v9e0 OPTI ONAL
SEQUENCE {

RSRQ Type-r 12 OPTI ONAL

SEQUENCE (S| ZE (1..maxFreq)) OF MeasResul t 2UTRA-19

SEQUENCE {
ARFCN- Val ueUTRA,
MeasResul t Li st UTRA

SEQUENCE (SI ZE (1..maxFreq)) OF MeasResul t 2CDMA2000- r 9

SEQUENCE {
Carri er Fr eqCDMA2000,
MeasResul t sCDMA2000

SEQUENCE {
Absol ut eTi nel nf o-r 10,
TraceRef erence-r 10,
OCTET STRING (S| ZE (2)),
OCTET STRING (SI ZE (1)),
LogMeas| nf oLi st -r 10,

| ogMeasAvai | abl e-r 10 ENUMERATED {t r ue} OPTI ONAL,
} C
LogMeasl nfolList-r10 ::= SEQUENCE ( SI ZE (1..nmaxLogMeasReport-r10)) OF LogMeasl nfo-r10
LogMeasl nfo-r10 :: = SEQUENCE {

| ocati onl nf o-r 10 Locati onl nfo-r10 OPTI ONAL,

rel ativeTi meSt anp-r 10

servCel | | dentity-r10

measResul t ServCel | -r10
rsrpResul t-r10
rsrqResul t-r 10

b

neasResul t Nei ghCel | s-r 10
measResul t Li st EUTRA-r 10
measResul t Li st UTRA-r 10
measResul t Li st GERAN-r 10
measResul t Li st CDMA2000-r 10

}  OPTI ONAL,

I NTEGER (0. .7200),
Cel | G obal | dEUTRA,
SEQUENCE {
RSRP- Range,
RSRQ Range

SEQUENCE {
MeasResul t Li st 2EUTRA-r 9 OPTI ONAL,
MeasResul t Li st 2UTRA-r 9 OPTI ONAL,
MeasResul t Li st 2GERAN-r 10 OPTI ONAL,
MeasResul t Li st 2CDMA2000-r9  OPTI ONAL

ETSI



3GPP TS 36.331 version 12.14.0 Release 12

}

measResul t Li st EUTRA- v1090

measResul t Li st MBSFN-r 12
measResul t ServCel | -v1250
servCel | RSRQ Type-r12
measResul t Li st EUTRA- v1250

MeasResul t Li st MBSFN-r12 :: =

MeasResul t MBSFN-r12 :: =

}

nbsf n- Area-r12
nbsf n- Areal d-r12
carrierFreg-ri12
H
rsrpResul t MBSFN-r 12
rsrqResul t MBSFN-r 12
signal | i ngBLER- Resul t -r 12
dat aBLER- MCH Resul t Li st-r12

Dat aBLER- MCH- Resul tLi st-r12 :: =
Resul t-r12

Dat aBLER- MCH- Resul t-r12 :: =

}

nch- | ndex-r 12
dat aBLER- Resul t -r 12

BLER-Result-r12 ::=

}

bl er-r12

bl ocksRecei ved-r 12
n-rl2
mrl2

BLER- Range-r12 :: =

MeasResul t Li st 2GERAN-r10 :: =

ConnEst Fai | Report-ri1l ::=

}

failedCellld-r11

| ocationl nfo-r11

measResul t Fai | edCel | -r11
rsrpResul t-r11
rsrgResul t-r11

b

neasResul t Nei ghCel | s-r11
measResul t Li st EUTRA-r 11
measResul t Li st UTRA-r 11
measResul t Li st GERAN-r 11
measResul t sCDMA2000-r 11

} OPTI ONAL,

nurmber O Pr eanbl esSent -r 11

contenti onDet ected-r11

max TxPower Reached-r 11

ti meSi nceFailure-ri1l

measResul t Li st EUTRA-v1130

[[ ’ measResul t Fai | edCel | -v1250
fail edCel | RSRQ Type-r 12
nmeasResul t Li st EUTRA- v1250

11

Number OF Pr eanbl esSent -r 11: : =

Ti meSi nceFai lure-r11 ::=

Mobi i t yHi storyReport-r12 ::=

-- ASNISTOP
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MeasResul t Li st 2EUTRA- v9e0

OPTI ONAL

MeasResul t Li st MBSFN-r 12 OPTI ONAL,

RSRQ Range- v1250
RSRQ Type-r 12
MeasResul t Li st 2EUTRA- v1250

SEQUENCE (SI ZE (1..maxMBSFN- Area)) OF MeasResul t MBSFN-r 12

SEQUENCE {

SEQUENCE {
MBSFN- Ar eal d-r 12,
ARFCN- Val ueEUTRA-r 9

RSRP- Range,
MBSFN- RSRQ- Range-r 12,
BLER- Resul t-r 12

OPTI ONAL,
OPTI ONAL,
OPTI ONAL

OPTI ONAL,

Dat aBLER- MCH- Resul t Li st-r12 OPTI ONAL,

SEQUENCE (Sl ZE (1.. maxPMCH Per MBSFN)) OF Dat aBLER- MCH-

SEQUENCE {

| NTEGER (1. . maxPMCH- Per MBSEN) ,

BLER- Resul t-r 12

SEQUENCE {

BLER- Range-r 12,
SEQUENCE {

BIT STRING (SIZE (3)),

BI T STRING (SIZE (8))

| NTEGER( 0. . 31)

SEQUENCE (S| ZE (1..nmaxCel | Li st GERAN)) OF MeasResul t Li st GERAN

SEQUENCE {
Cel | d obal | dEUTRA,
Locati onl nfo-r 10
SEQUENCE {
RSRP- Range,
RSRQ Range

SEQUENCE {

MeasResul t Li st 2EUTRA-r 9
MeasResul t Li st 2UTRA-r1 9
MeasResul t Li st GERAN
MeasResul t Li st 2CDMA2000-r 9

Number OF Pr eanbl esSent -r 11,
BOOLEAN,

BOOLEAN,

Ti meSi nceFai |l ure-r11,
MeasResul t Li st 2EUTRA- v9e0

RSRQ Range- v1250

RSRQ Type-r 12
MeasResul t Li st 2EUTRA- v1250

I NTEGER (1. .200)

I NTEGER (0. . 172800)

Vi sitedCel | I nfoList-ri12
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UEInformationResponse field descriptions

absoluteTimeStamp
Indicates the absolute time when the logged measurement configuration logging is provided, as indicated by E-
UTRAN within absoluteTimelnfo.

bler
Indicates the measured BLER value.
The coding of BLER value is defined in TS 36.133 [16].

blocksReceived
Indicates total number of MCH blocks, which were received by the UE and used for the corresponding BLER
calculation, within the measurement period as defined in TS 36.133 [16].

carrierFreq

In case the UE includes carrierFreg-v9e0 and/ or carrierFreq-v1090, the UE shall set the corresponding entry of
carrierFreq-r9 and/ or carrierFreg-r10 respectively to maxEARFCN. For E-UTRA and UTRA frequencies, the UE sets
the ARFCN according to the band used when obtaining the concerned measurement results.

connectionFailureType
This field is used to indicate whether the connection failure is due to radio link failure or handover failure.

contentionDetected
This field is used to indicate that contention was detected for at least one of the transmitted preambles, see TS 36.321

[6].

C-RNTI
This field indicates the C-RNTI used in the PCell upon detecting radio link failure or the C-RNTI used in the source
PCell upon handover failure.

dataBLER-MCH-ResultList
Includes a BLER result per MCH on subframes using dataMCS, with the applicable MCH(s) listed in the same order
as in pmch-InfoList within MBSFNAreaConfiguration.

failedCellld
This field is used to indicate the cell in which connection establishment failed.

failedPCellld
This field is used to indicate the PCell in which RLF is detected or the target PCell of the failed handover. The UE sets
the EARFCN according to the band used for transmission/ reception when the failure occurred.

maxTxPowerReached
This field is used to indicate whether or not the maximum power level was used for the last transmitted preamble, see
TS 36.321 [6].

mch-Index
Indicates the MCH by referring to the entry as listed in pmch-InfoList within MBSFNAreaConfiguration.

measResultFailedCell
This field refers to the last measurement results taken in the cell, where connection establishment failure happened.

measResultLastServCell
This field refers to the last measurement results taken in the PCell, where radio link failure or handover failure
happened.

measResultListEUTRA

If measResultListEUTRA-v9e0, measResultListEUTRA-v1090 or measResultListEUTRA-v1130 is included, the UE
shall include the same number of entries, and listed in the same order, as in measResultListEUTRA-r9,
measResultListEUTRA-r10 and/ or measResultListEUTRA-r11 respectively.

measResultListEUTRA-v1250

If included in RLF-Report-r9 the UE shall include the same number of entries, and listed in the same order, as in
measResultListEUTRA-r9;

If included in LogMeaslInfo-r10 the UE shall include the same number of entries, and listed in the same order, as in
measResultListEUTRA-r10;

If included in ConnEstFailReport-r11 the UE shall include the same number of entries, and listed in the same order, as
in measResultListEUTRA-r11;

mobilityHistoryReport
This field is used to indicate the time of stay in 16 most recently visited E-UTRA cells or of stay out of E-UTRA.

numberOfPreamblesSent
This field is used to indicate the number of RACH preambles that were transmitted. Corresponds to parameter
PREAMBLE_TRANSMISSION_COUNTER in TS 36.321 [6].

previousPCellld
This field is used to indicate the source PCell of the last handover (source PCell when the last RRC-Connection-
Reconfiguration message including mobilityControlinfowas received).

previousUTRA-Cellld

This field is used to indicate the source UTRA cell of the last successful handover to E-UTRAN, when RLF occurred at
the target PCell. The UE sets the ARFCN according to the band used for transmission/ reception on the concerned
cell.

reestablishmentCellld
This field is used to indicate the cell in which the re-establishment attempt was made after connection failure.

relativeTimeStamp
Indicates the time of logging measurement results, measured relative to the absoluteTimeStamp. Value in seconds.
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UEInformationResponse field descriptions

rif-Cause
This field is used to indicate the cause of the last radio link failure that was detected. In case of handover failure
information reporting (i.e., the connectionFailureType is set to 'hof"), the UE is allowed to set this field to any value.

selectedUTRA-Cellld
This field is used to indicate the UTRA cell that the UE selects after RLF is detected, while T311 is running. The UE
sets the ARFCN according to the band selected for transmission/ reception on the concerned cell.

signallingBLER-Result
Includes a BLER result of MBSFN subframes using signallingMCS.

tac-FailedPCell
This field is used to indicate the Tracking Area Code of the PCell in which RLF is detected.

tce-Id
Parameter Trace Collection Entity Id: See TS 32.422 [58].

timeConnFailure
This field is used to indicate the time elapsed since the last HO initialization until connection failure. Actual value = IE
value * 100ms. The maximum value 1023 means 102.3s or longer.

timeSinceFailure
This field is used to indicate the time that elapsed since the connection (establishment) failure. Value in seconds. The
maximum value 172800 means 172800s or longer.

traceRecordingSessionRef
Parameter Trace Recording Session Reference: See TS 32.422 [58].

ULHandoverPreparationTransfer (CDMA2000)

The ULHandoverPreparationTransfer message is used for the uplink transfer of handover related CDMA 2000
information when requested by the higher layers.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to E-UTRAN

ULHandoverPreparationTransfer message

-- ASNLISTART
ULHandover Preparati onTransfer ::= SEQUENCE {
critical Extensions CHO CE {
cl CHO CE {
ul Handover Prepar ati onTransfer-r8 ULHandover Pr epar at i onTr ansf er-r 8- 1| Es,
spare3 NULL, spare2 NULL, sparel NULL
b
critical Extensi onsFuture SEQUENCE {}
}
}
ULHandover Prepar ati onTransfer-r8-1Es ::= SEQUENCE {
cdnma2000- Type CDMA2000- Type,
mei d BIT STRING (S| ZE (56)) OPTI ONAL,
dedi cat edl nf o Dedi cat edl nf oCDVA2000,
nonCriti cal Ext ensi on ULHandover Pr epar ati onTr ansf er-v8a0-1 Es OPT| ONAL
}
ULHandover Prepar ati onTransf er-v8a0- | Es ::= SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASN1ISTOP
ULHandoverPreparationTransfer field descriptions
meid
The 56 bit mobile identification number provided by the CDMA2000 Upper layers.
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- ULInformationTransfer
The ULInformationTransfer message is used for the uplink transfer of NAS or non-3GPP dedicated information.

Signalling radio bearer: SRB2 or SRB1(only if SRB2 not established yet). If SRB2 is suspended, the UE does not
send this message until SRB2 is resumed

RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E-UTRAN

ULInformationTransfer message

-- ASNLSTART
ULI nf or mati onTransfer ::= SEQUENCE {
critical Ext ensi ons CHO CE {
cl CHO CE {
ul I nformati onTransfer-r8 ULI nf or mati onTr ansfer-r8-1Es,
spare3 NULL, spare2 NULL, sparel NULL
b
critical Ext ensi onsFut ure SEQUENCE {}
}
}
ULl nformati onTransfer-r8-1Es ::= SEQUENCE {
dedi cat edl nf oType CHO CE {
dedi cat edl nf oNAS Dedi cat edl nf oNAS,
dedi cat edl nf oCDVMA2000- 1XRTT Dedi cat edl nf oCDMA2000,
dedi cat edl nf oCDVA2000- HRPD Dedi cat edl nf oCDMA2000
n’onCri ti cal Ext ensi on ULI nf or mat i onTr ansf er - v8a0- | Es
OPTIl ONAL
}
ULl nf or mat i onTr ansf er-v8a0- | Es ::= SEQUENCE {
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASNLSTOP

6.3 RRC information elements

6.3.1 System information blocks

- SystemlInformationBlockType2
The IE Systeml nformationBlockType2 contains radio resource configuration information that is common for all UEs.

NOTE: UE timers and constants related to functionality for which parameters are provided in another SIB are
included in the corresponding SIB.

SystemInformationBlockType2 information element

-- ASNLISTART
Syst el nf or mati onBl ockType2 :: = SEQUENCE {
ac-Barringlnfo SEQUENCE {
ac- Bar ri ngFor Emer gency BOOLEAN,
ac- Barri ngFor MO Si gnal | i ng AC-BarringConfig CPTI ONAL, -- Need OP
ac- Barri ngFor MO Dat a AC-BarringConfig OPTI ONAL -- Need OP
OPTI ONAL, -- Need OP
r adi oResour ceConf i gConmon Radi oResour ceConf i gConmonSI B,
ue- Ti ner sAndConst ant s UE- Ti ner sAndConst ant s,
freqglnfo SEQUENCE {
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}

Syst eml nf or mat i onBl ockType2- v8hO0- | Es :

}

Syst erl nf or mat i onBl ockType2-v9e0- | Es :

}

ul -CarrierFreq
ul - Bandwi dt h

addi ti onal Spect r unEm ssi on

F
nmbsf n- Subf rameConfi gLi st
ti meAl i gnnent Ti mer Conmon
i at éNonCri ti cal Ext ensi on
OPTI ONAL,

[[ ssac-BarringFor MMTEL- Voi ce-r 9
ssac- Barri ngFor MMTEL- Vi deo-r 9

ac- Barri ngFor CSFB-r 10

—_— — —

]
[
]
[

ac- Barri ngSki pFor SM5-r 12
ac- Barri ngPer PLM\- Li st-r12

i — —
i — —

mul ti Bandl nf oLi st
OPTI ONAL, -- Need OR
nonCriti cal Ext ensi on

ul - Carri er Freg-v9e0
nonCriti cal Ext ensi on

AC-BarringConfig ::=

}

ac- Barri ngFact or

ac-BarringTi me
ac- Bar ri ngFor Speci al AC

MBSFN- Subf r aneConfi gLi st ::=
Subf rameConfi g

AC-Barri ngPer PLM\-Li st-r12 :: =

AC-BarringPer PLMN-r12 :: =

}

pl m-1dentityl ndex-r12
ac-Barringlnfo-ri2
ac- Barri ngFor Emer gency-r 12

ac- Barri ngFor MO Si gnal | i ng-r12

ac- Barri ngFor MO- Dat a-r 12
}
ac- Barri ngSki pFor MTELVoi ce-r 12
ac- Barri ngSki pFor MTELVi deo-r 12
ac- Barri ngSki pFor SM5-r 12
ac- Barri ngFor CSFB-r 12
ssac- Barri ngFor MMTEL- Voi ce-r 12
ssac- Barri ngFor MMTEL- Vi deo-r 12

-- ASNISTOP

ac- Bar ri ngSki pFor MMTELVoi ce-
ac- Bar ri ngSki pFor MMTELVi deo-

voi ceSer vi ceCausel ndi cati on-

216

ARFCN- Val ueEUTRA

ENUVERATED {n6, nl15, n25,
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Addi ti onal Spect r umEni ssi on

MBSFN- Subf r aneConf i gLi st
Ti meAl i gnent Ti ner,

COPTI ONAL, -- Need OP
n50, n75, nl1l00}

CPTI ONAL, -- Need OP

OPTI ONAL, -- Need OR

OCTET STRI NG ( CONTAI NI NG Syst eml nf or mat i onBl ockType2- v8hO- | Es)

AC-BarringConfig
AC-BarringConfig

AC-BarringConfig

rl2
rl2

ENUMERATED {t r ue}
ENUMERATED {t r ue}
ENUMERATED {t rue}

AC-Barri ngPer PLM\- Li st-r 12

ri2 ENUMERATED {t r ue}

:=  SEQUENCE {

OPTI ONAL, -- Need OP

OPTI ONAL -- Need OP
OPTI ONAL -- Need OP
OPTI ONAL, -- Need OP
OPTI ONAL, -- Need OP
OPTI ONAL, -- Need OP
OPTI ONAL -- Need OP
OPTI ONAL -- Need OP

SEQUENCE (S| ZE (1..nmaxMul ti Bands)) OF Additi onal SpectrunEm ssi on

Syst eml nf or mat i onBl ockType2- v9e0- | Es CPTI ONAL
: = SEQUENCE {
ARFCN- Val ueEUTRA- v9e0 OPTI ONAL, -- Cond ul - FregMax
SEQUENCE {} OPTI ONAL
SEQUENCE {
ENUVERATED {

p00, p05, pl10, pl5, p20, p25, p30, p40,
p50, p60, p70, p75, p80, p85, p90, p95},

ENUMERATED {s4, s8, s16, s32,

BI T STRING (S| ZE(5))

s64, s128, s256, s512},

SEQUENCE (S| ZE (1..nmaxMBSFN- Al | ocations)) OF MBSFN-

SEQUENCE (SI ZE (1..

SEQUENCE {

I NTEGER (1..nmaxPLM\-r11),

SEQUENCE {

BOOLEAN,

AC-BarringConfig OPTI ONAL, -- Need OP

AC-BarringConfig OPTI ONAL -- Need OP

OPTI ONAL, -- Need OP

ENUVERATED {tr ue} OPTIONAL, -- Need OP
ENUVERATED {tr ue} OPTIONAL, -- Need OP
ENUVERATED {true} OPTI ONAL, -- Need OP
AC-BarringConfig OPTI ONAL, -- Need OP
AC-BarringConfig OPTI ONAL, -- Need OP
AC-BarringConfig OPTI ONAL -- Need OP
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SystemInformationBlockType?2 field descriptions

ac-BarringFactor

If the random number drawn by the UE is lower than this value, access is allowed. Otherwise the access is barred.
The values are interpreted in the range [0,1): p00 = 0, p05 = 0.05, p10 = 0.10,..., p95 = 0.95. Values other than p00
can only be set if all bits of the corresponding ac-BarringForSpecialAC are set to 0.

ac-BarringForCSFB

Access class barring for mobile originating CS fallback.
ac-BarringForEmergency

Access class barring for AC 10.
ac-BarringForMO-Data

Access class barring for mobile originating calls.

ac-BarringForMO-Signalling
Access class barring for mobile originating signalling.

ac-BarringForSpecialAC
Access class barring for AC 11-15. The first/ leftmost bit is for AC 11, the second bit is for AC 12, and so on.

ac-BarringTime
Mean access barring time value in seconds.

additionalSpectrumEmission
The UE requirements related to IE AdditionalSpectrumEmission are defined in TS 36.101 [42, table 6.2.4.1].

mbsfn-SubframeConfigList
Defines the subframes that are reserved for MBSFN in downlink.

multiBandInfoList
A list of additionalSpectrumEmission i.e. one for each additional frequency band included in multiBandInfoList in
SysteminformationBlockTypel, listed in the same order.

plmn-ldentityindex
Index of the PLMN in plmn-IdentityList included in SIB1. Value 1 indicates the PLMN listed 1st in plmn-IdentityList
included in SIB1. Value 2 indicates the PLMN listed 2nd in pimn-ldentityList included in SIB1 and so on.

ssac-BarringForMMTEL-Video
Service specific access class barring for MMTEL video originating calls.

ssac-BarringForMMTEL-Voice
Service specific access class barring for MMTEL voice originating calls.

ul-Bandwidth

Parameter: transmission bandwidth configuration, Nre, in uplink, see TS 36.101 [42, table 5.6-1]. Value n6
corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. If for FDD this parameter is absent, the uplink
bandwidth is equal to the downlink bandwidth. For TDD this parameter is absent and it is equal to the downlink
bandwidth.

ul-CarrierFreq

For FDD: If absent, the (default) value determined from the default TX-RX frequency separation defined in TS 36.101
[42, table 5.7.3-1] applies.

For TDD: This parameter is absent and it is equal to the downlink frequency.

voiceServiceCauselndication
Indicates whether UE is requested to use the establishment cause mo-VoiceCall for mobile originating MMTEL voice
calls.

Conditional presence Explanation

ul-FregMax The field is mandatory present if ul-CarrierFreq (i.e. without suffix) is present and set to
maxEARFCN. Otherwise the field is not present.

- SysteminformationBlockType3

The |E Systemlnfor mationBlockType3 contains cell re-selection information common for intra-frequency, inter-
frequency and/ or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-selection but not
necessarily al) as well asintra-frequency cell re-selection information other than neighbouring cell related.

SystemInformationBlockType3 information element

-- ASNLISTART
Syst eml nf or mati onBl ockType3 :: = SEQUENCE {
cel | Resel ecti onl nf oConmmron SEQUENCE {
g- Hyst ENUMERATED {
dB0, dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,
dB12, dBl14, dB16, dB18, dB20, dB22, dB24},
speedSt at eResel ecti onPar s SEQUENCE {
nmobi | i t ySt at ePar anet er s Mobi i t ySt at ePar anet er s,
g- Hyst SF SEQUENCE {

ETSI



3GPP TS 36.331 version 12.14.0 Release 12 218 ETSI TS 136 331 V12.14.0 (2017-07)

sf - Medi um ENUMERATED {
dB-6, dB-4, dB-2, dBO},
sf- Hi gh ENUVERATED {
dB-6, dB-4, dB-2, dBO}
}
} OPTI ONAL -- Need OP
b
cel | Resel ecti onServi ngFr eql nfo SEQUENCE {
s- Nonl nt raSear ch Resel ecti onThr eshol d OPTI ONAL, -- Need OP
t hr eshSer vi ngLow Resel ecti onThr eshol d,
cel |l Resel ectionPriority Cel | Resel ectionPriority
b
i ntraFreqCel | Resel ecti onl nfo SEQUENCE {
g- RxLevM n Q RxLevM n,
p- Max P- Max OPTI ONAL, -- Need OP
s- | ntraSearch Resel ecti onThr eshol d OPTI ONAL, -- Need OP
al | onedMeasBandw dt h Al | onedMeasBandwi dt h OPTI ONAL, -- Need OP
presenceAnt ennaPort 1 Pr esenceAnt ennaPort 1,
nei ghCel | Confi g Nei ghCel | Confi g,
t - Resel ect i onEUTRA T- Resel ecti on,
t - Resel ect i onEUTRA- SF SpeedSt at eScal eFact or s OPTI ONAL -- Need OP
b
| at eNonCri ti cal Ext ensi on OCTET STRI NG ( CONTAI NI NG Syst eml nf or mat i onBl ockType3-
v10j 0-1 Es) OPTI ONAL,
[[ s-IntraSearch-v920 SEQUENCE {
s- I ntraSearchP-r9 Resel ecti onThr eshol d,
s-IntraSearchQr9 Resel ecti onThreshol d@ r9
} OPTI ONAL, -- Need OP
s- Nonl nt r aSear ch-v920 SEQUENCE {
s- Nonl nt raSear chP-r9 Resel ecti onThr eshol d,
s- Nonl ntraSearchQ@ r9 Resel ecti onThr eshol d@ r9
} OPTI ONAL, -- Need OP
gq- Qual M n-r9 Q Qual M n-r9 OPTI ONAL, -- Need OP
t hreshSer vi ngLowQ-r 9 Resel ecti onThr eshol d@ r9 OPTI ONAL -- Need OP
11,
[[ g-Qual M nVB-r 11 Q Qual M n-r9 OPTI ONAL -- Cond WB- RSRQ
11,
[[  g-Qual M nRSRQ OnAl | Synbol s-r12 Q QalMn-r9 OPTI ONAL --
Cond RSRQ
11
}
-- Late non critical extensions
Syst eml nf or mat i onBl ockType3-v10j 0-1 Es ::= SEQUENCE {
freqBandl nf o-r 10 NS- PnaxLi st -r 10 OPTI ONAL, -- Need OR
mul ti Bandl nf oLi st-v10j 0 Mul ti Bandl nf oLi st-v10j 0 OPTI ONAL, -- Need OR
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
-- ASNLISTOP
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SystemInformationBlockType3 field descriptions

allowedMeasBandwidth
If absent, the value corresponding to the downlink bandwidth indicated by the dl-Bandwidth included in
MasterIinformationBlock applies.

cellReselectionInfoCommon
Cell re-selection information common for cells.

cellReselectionServingFreqinfo
Information common for Cell re-selection to inter-frequency and inter-RAT cells.

freqBandInfo

A list of additionalPmax and additionalSpectrumEmission values as defined in TS 36.101 [42, table 6.2.4-1] applicable
for the intra-frequency neighouring E-UTRA cells if the UE selects the frequenby band from freqBandindicator in
SysteminformationBlockTypel.

intraFreqcellReselectioninfo
Cell re-selection information common for intra-frequency cells.

multiBandInfoList-v10j0

A list of additionalPmax and additionalSpectrumEmission values as defined in TS 36.101 [42, table 6.2.4-1] applicable
for the intra-frequency neighouring E-UTRA cells if the UE selects the frequenby bands in multiBandInfoList (i.e.
without suffix) or multiBandInfoList-v9e0. If E-UTRAN includes multiBandinfoList-v10j0, it includes the same number
of entries, and listed in the same order, as in multiBandInfoList (i.e. without suffix).

p-Max
Value applicable for the intra-frequency neighbouring E-UTRA cells. If absent the UE applies the maximum power
according to the UE capability.

g-Hyst
Parameter Qnyst in 36.304 [4], Value in dB. Value dB1 corresponds to 1 dB, dB2 corresponds to 2 dB and so on.

g-HystSF

Parameter “Speed dependent ScalingFactor for Qnyst” in TS 36.304 [4]. The sf-Medium and sf-High concern the
additional hysteresis to be applied, in Medium and High Mobility state respectively, to Qnyst as defined in TS 36.304
[4]. In dB. Value dB-6 corresponds to -6dB, dB-4 corresponds to -4dB and so on.

g-QualMin
Parameter “Qquamin” in TS 36.304 [4], applicable for intra-frequency neighrbour cells. If the field is not present, the UE
applies the (default) value of negative infinity for Qquamin. NOTE 1.

g-QualMinRSRQ-OnAllSymbols
If this field is present and supported by the UE, the UE shall, when performing RSRQ measurements, perform RSRQ
measurement on all OFDM symbols in accordance with TS 36.214 [48]. NOTE 1.

g-QualMinWB
If this field is present and supported by the UE, the UE shall, when performing RSRQ measurements, use a wider
bandwidth in accordance with TS 36.133 [16]. NOTE 1.

g-RxLevMin
Parameter “Qwievmin” in TS 36.304 [4], applicable for intra-frequency neighbour cells.

s-IntraSearch

Parameter “Sintrasearchp” In TS 36.304 [4]. If the field s-IntraSearchP is present, the UE applies the value of s-
IntraSearchP instead. Otherwise if neither s-IntraSearch nor s-IntraSearchP is present, the UE applies the (default)
value of infinity for Sintrasearchp.

s-IntraSearchP
Parameter “Sintrasearchp” in TS 36.304 [4]. See descriptions under s-IntraSearch.

s-IntraSearchQ
Parameter “Sintrasearcn@” in TS 36.304 [4]. If the field is not present, the UE applies the (default) value of O dB for
SIntraSearchQ.

s-NonintraSearch

Parameter “Snonintrasearchp” in TS 36.304 [4]. If the field s-NonIntraSearchP is present, the UE applies the value of s-
NonlntraSearchP instead. Otherwise if neither s-NonIntraSearch nor s-NonintraSearchP is present, the UE applies the
(default) value of infinity for Snonintrasearchp-

s-NonIntraSearchP
Parameter “Snonintrasearchp” in TS 36.304 [4]. See descriptions under s-NonintraSearch.

s-NonlintraSearchQ
Parameter “Snonintrasearchq” In TS 36.304 [4]. If the field is not present, the UE applies the (default) value of O dB for
SnonlntraSearchQ.

speedStateReselectionPars
Speed dependent reselection parameters, see TS 36.304 [4]. If this field is absent, i.e, mobilityStateParameters is also
not present, UE behaviour is specified in TS 36.304 [4].

threshServingLow
Parameter “Threshsening, Lowp” in TS 36.304 [4].

threshServingLowQ
Parameter “Threshsening, Lowg” in TS 36.304 [4].

t-ReselectionEUTRA
Parameter “Treselectioneutra” in TS 36.304 [4].
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SystemInformationBlockType3 field descriptions

t-ReselectionEUTRA-SF

behaviour is specified in TS

Parameter “Speed dependent ScalingFactor for Treselectioneutra” in TS 36.304 [4]. If the field is not present, the UE

36.304 [4].

NOTE 1: The value the UE applies for parameter “Qquamin” in TS 36.304 [4] depends on the g-QualMin fields
signalled by E-UTRAN and supported by the UE. In case multiple candidate options are available, the UE
shall select the highest priority candidate option according to the priority order indicated by the following
table (top row is highest priority).

g-QualMinRSRQ-OnAllSymbols | g-QualMinWB Value of parameter “ Qquaimin” in TS 36.304 [4]
Included Included g-QualMinRSRQ-OnAllSymbols — (g-QualMin — g-
QualMinWB)
Included Not included g-QualMinRSRQ-OnAlISymbols
Not included Included g-QualMinwWB
Not included Not included g-QualMin

Conditional presence

Explanation

RSRQ

The field is optionally present, Need OR, if threshServingLowQ is present in SIB3;
otherwise it is not present.

WB-RSRQ

The field is optionally present, need OP if the measurement bandwidth indicated by
allowedMeasBandwidth is 50 resource blocks or larger; otherwise it is not present.

— SysteminformationBlockType4

The |E SystemlnformationBlockType4 contains neighbouring cell related information relevant only for intra-frequency
cell re-selection. The |E includes cells with specific re-selection parameters as well as blacklisted cells.

SystemInformationBlockType4 information element

-- ASNISTART

Syst eml nf or mat i onBl ockType4 ::

i ntraFregNei ghCel | Li st
i ntraFreqgBl ackCel | Li st
csg- PhysCel | | dRange

| at eNonCri ti cal Ext ensi
}

I ntraFreqNei ghCel I List ::=

I ntraFreqNei ghCel I Info ::=

physCel | 1d
gq- O fsetCel |

}

I ntraFreqgBl ackCel | List ::=

-- ASN1ISTOP

= SEQUENCE {
I nt raFreqNei ghCel I Li st OPTI ONAL, -- Need OR
I ntraFreqBl ackCel I Li st OPTI ONAL, -- Need OR
PhysCel | | dRange OPTI ONAL, -- Cond CSG
on CCTET STRI NG OPTI ONAL

SEQUENCE (SIZE (1..maxCelllntra)) OF |ntraFregNei ghCelllnfo

SEQUENCE {
PhysCel I 1 d,
Q O f set Range,

SEQUENCE (Sl ZE (1.. maxCel | Bl ack)) OF PhysCel | | dRange
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SystemInformationBlockType4 field descriptions

csg-PhysCellldRange

Set of physical cell identities reserved for CSG cells on the frequency on which this field was received. The received
csg-PhysCellldRange applies if less than 24 hours has elapsed since it was received and the UE is camped on a cell
of the same primary PLMN where this field was received. The 3 hour validity restriction (section 5.2.1.3) does not
apply to this field. The UE shall not apply any stored csg-PhysCellldRange when it is in any cell selection state defined
in TS 36.304 [4].

intraFregBlackCellList
List of blacklisted intra-frequency neighbouring cells.

intraFregNeighbCellList
List of intra-frequency neighbouring cells with specific cell re-selection parameters.

g-OffsetCell
Parameter “Qoffsetsn” in TS 36.304 [4].

Conditional presence Explanation

CSG This field is optional, need OP, for non-CSG cells, and mandatory for CSG cells.

- SysteminformationBlockType5

The |E SystemlnformationBlockType5 contains information relevant only for inter-frequency cell re-selectioni.e.
information about other E-UTRA frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The
|E includes cell re-selection parameters common for afrequency as well as cell specific re-selection parameters.

SystemInformationBlockType5 information element

-- ASNLISTART
Syst eml nf or mat i onBl ockType5 :: = SEQUENCE {
interFreqCarrierFregli st I nterFreqCarri er FreqlLi st,
| at eNonCri ti cal Ext ensi on OCTET STRING  (CONTAI NI NG Syst eni nf or nat i onBl ockType5-
v8ho0- | Es) OPTI ONAL,
[[ interFreqCarrierFreqlList-v1250 |InterFreqCarrierFreqList-v1250 OPTI ONAL, -- Need OR
interFreqCarrierFregli stExt-r12 InterFreqCarrierFreqgli st Ext-r12 OPTI ONAL -- Need OR
11,
[[ interFreqCarrierFreqlListExt-v1280 I nterFreqCarri er FreqLi st Ext - v1280 CPTI ONAL -- Need
(03
1]
}
Syst e nf or mati onBl ockType5-v8h0- 1 Es :: = SEQUENCE {
interFreqCarrier FreglLi st-v8h0 SEQUENCE (S| ZE (1..maxFreq)) OF InterFreqCarrierFreqgl nfo-v8h0
OPTI ONAL, -- Need OP
nonCriti cal Ext ensi on Syst eml nf or mat i onBl ockType5- v9e0- | Es
OPTI ONAL
}
Syst eml nf or mat i onBl ockType5-v9e0-1Es :: = SEQUENCE {
interFreqCarrierFreglLi st-v9e0 SEQUENCE (S| ZE (1..maxFreq)) OF InterFreqCarrierFregl nfo-v9e0
OPTI ONAL, -- Need OR
nonCriti cal Ext ensi on Syst eml nf or mat i onBl ockType5-v10j O0- | Es OPTI ONAL
}
Syst em nf or mat i onBl ockType5-v10j 0-1Es ::=  SEQUENCE {
interFreqCarrierFreqglist-v10j0 SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreql nfo-v10j0
OPTI ONAL, -- Need OR
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
InterFreqCarrierFreqgList ::= SEQUENCE (Sl ZE (1..maxFreq)) OF InterFreqCarrierFreqglnfo
InterFreqCarrierFreqList-v1250 ::= SEQUENCE (SIZE (1.. maxFreq)) OF InterFreqCarri erFreql nfo-v1250
InterFreqCarrierFreqLi st Ext-r12 ::= SEQUENCE (SIZE (1.. naxFreq)) OF InterFreqCarri erFreql nfo-r12
InterFreqCarrier FreqLi st Ext-v1280 ::=  SEQUENCE (SIZE (1.. naxFreq)) OF InterFreqCarri erFreqgl nfo-
v10j 0
InterFreqCarrierFreqlnfo ::= SEQUENCE {
dl -CarrierFreq ARFCN- Val ueEUTRA,
g- RxLevM n Q RxLevM n,
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p- Max

t - Resel ecti onEUTRA

t - Resel ecti onEUTRA- SF
t hr eshX- Hi gh

t hr eshX- Low

al | onedMeasBandwi dt h
pr esenceAnt ennaPort 1
cel | Resel ectionPriority
nei ghCel | Confi g

g- O fsetFreq

i nt er FregNei ghCel | Li st
i nt er FreqgBl ackCel | Li st

[[ g-QualMn-r9
threshX-Qr9
t hreshX- Hi ghQ-r9
t hreshX- LowQ-r 9
}
1.
[ g-Qual M nWB-r11
]

it ——

}

I nterFreqCarrier Freql nfo-v8h0 :: =
mul ti Bandl nf oLi st
}

I nterFreqCarri er Freql nfo-v9e0 :: =
dl - Carri er Freqg- v9e0
mul ti Bandl nf oLi st - v9e0

}

I nterFreqCarrierFreql nfo-v10j0 ::=
freqBandl nf o-r 10
mul ti Bandl nf oLi st-v10j 0

}

I nterFreqCarrier Freql nfo-v1250 :: =
reducedMeasPer f or mance-r 12
g- Qual M nRSRQ OnAl | Synbol s-r12

InterFreqCarrierFreqlnfo-r12 ::=
dl -CarrierFreqg-ri2
g- RxLevM n-r 12
p- Max-r 12
t - Resel ecti onEUTRA-r 12
t - Resel ecti onEUTRA- SF-r 12
t hr eshX- Hi gh-r 12
t hreshX- Low-r 12
al | onedMeasBandwi dt h-r 12
presenceAnt ennaPort 1-r 12
cel |l Resel ectionPriority-ri2
nei ghCel | Config-r12
g- O fsetFreqg-ri2
i nt er FregNei ghCel | Li st-r12
i nter FreqgBl ackCel | Li st-r12
g- Qual M n-r12
threshX-Qr12
t hreshX- H ghQ-r 12
t hreshX- LowQ r 12

}

g- Qual M nWB-r 12

mul ti Bandl nf oLi st-r12
reducedMeasPer f or mance-r 12

g- Qual M nRSRQ OnAl | Synbol s-r12

}
I nt er FreqNei ghCel I Li st ::=
I nter FreqNei ghCel I Info ::=

physCel | 1 d
gq- O fsetCel |

}

I nterFreqBl ackCel I List ::=

P- Max OPTI ONAL, -- Need OP
T- Resel ecti on,
SpeedSt at eScal eFact or s OPTI ONAL, -- Need OP

Resel ecti onThr eshol d,
Resel ecti onThr eshol d,
Al | onedMeasBandwi dt h,
PresenceAnt ennaPort 1,

Cel | Resel ectionPriority OPTI ONAL, -- Need OP
Nei ghCel | Confi g,

Q O f set Range DEFAULT dBO,

I nt er Fr eqNei ghCel I Li st OPTI ONAL, -- Need OR
I nt er FreqBl ackCel I Li st CPTI ONAL, -- Need OR
Q Qual M n-r9 OPTI ONAL, -- Need OP
SEQUENCE {

Resel ecti onThreshol dQ r 9,
Resel ecti onThreshol d@ r9

OPTI ONAL -- Cond RSRQ
Q QualMn-r9 OPTI ONAL -- Cond WB- RSRQ
SEQUENCE {
Mul t i Bandl nf oLi st OPTI ONAL -- Need OR
SEQUENCE {
ARFCN- Val ueEUTRA- v9e0 OPTI ONAL, -- Cond dI - Freqax
Mul ti Bandl nf oLi st -v9e0 OPTI ONAL -- Need OR
SEQUENCE {
NS- PmaexLi st -r 10 OPTI ONAL, -- Need OR
Mul ti Bandl nf oLi st-v10j 0 OPTI ONAL -- Need OR
SEQUENCE {
ENUVERATED {tr ue} OPTI ONAL, -- Need OP
Q Qual M n-r9 OPTI ONAL -- Cond RSRQ
SEQUENCE {
ARFCN- Val ueEUTRA-T 9,
Q RxLevM n,
P- Max OPTI ONAL, -- Need OP
T- Resel ecti on,
SpeedSt at eScal eFact or s OPTI ONAL, -- Need OP
Resel ecti onThr eshol d,
Resel ecti onThr eshol d,
Al | onedMeasBandwi dt h,
PresenceAnt ennaPort 1,
Cel | Resel ectionPriority OPTI ONAL, -- Need OP
Nei ghCel | Confi g,
Q O f set Range DEFAULT dBO,
I nt er Fr eqNei ghCel I Li st OPTI ONAL, -- Need OR
I nt er FreqBl ackCel I Li st OPTI ONAL, -- Need OR
Q QalMn-r9 OPTI ONAL, -- Need OP
SEQUENCE {
Resel ecti onThreshol dQ-r 9,
Resel ecti onThr eshol d@ r9
OPTIONAL, -- Cond RSRQ
Q QualMn-r9 OPTI ONAL, -- Cond WB- RSRQ
Mul ti Bandl nf oLi st-r11 OPTI ONAL, -- Need OR
ENUVERATED {tr ue} OPTIONAL, -- Need OP
Q Qual M n-r9 OPTI ONAL, -- Cond RSRQ

SEQUENCE (SIZE (1..maxCelllnter)) OF |nterFregNei ghCelllnfo

SEQUENCE {
PhysCel I I d,
Q O f set Range

SEQUENCE (Sl ZE (1..maxCel | Bl ack)) OF PhysCel | | dRange
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-- ASNISTOP

SystemInformationBlockType5 field descriptions

freqBandInfo
A list of additionalPmax and additionalSpectrumEmission values as defined in TS 36.101 [42, table 6.2.4-1] for the
frequency band represented by dl-CarrierFreq for which cell reselection parameters are common.

interFregBlackCellList
List of blacklisted inter-frequency neighbouring cells.

interFreqCarrierFregList

List of neighbouring inter-frequencies. E-UTRAN does not configure more than one entry for the same physical
frequency regardless of the E-ARFCN used to indicate this. If E-UTRAN includes interFreqCarrierFregList-v8ho0,
interFreqCarrierFreqList-v9e0 and/or InterFreqCarrierFreqList-v1250, it includes the same number of entries, and
listed in the same order, as in interFreqCarrierFregList (i.e. without suffix). See Annex D for more descriptions.

interFreqCarrierFreqListExt

List of additional neighbouring inter-frequencies, i.e. extending the size of the inter-frequency carrier list using the
general principles specified in 5.1.2. E-UTRAN does not configure more than one entry for the same physical
frequency regardless of the E-ARFCN used to indicate this. EUTRAN may include interFreqCarrierFreqListExt even if
interFregCarrierFreqList (i.e without suffix) does not include maxFreq entries.

interFregNeighCellList
List of inter-frequency neighbouring cells with specific cell re-selection parameters.

multiBandInfoList

Indicates the list of frequency bands in addition to the band represented by dI-CarrierFreq for which cell reselection
parameters are common. E-UTRAN indicates at most maxMultiBands frequency bands (i.e. the total number of entries
across both multiBandInfoList and multiBandInfoList-v9e0 is below this limit).

multiBandInfoList-v10j0

A list of additionalPmax and additionalSpectrumEmission values as defined in TS 36.101 [42, table 6.2.4-1] for the
frequency bands in multiBandInfoList (i.e. without suffix) and multiBandInfoList-v9e0. If E-UTRAN includes
multiBandInfoList-v10j0, it includes the same number of entries, and listed in the same order, as in multiBandInfoList
(i.e. without suffix).

p-Max
Value applicable for the neighbouring E-UTRA cells on this carrier frequency. If absent the UE applies the maximum
power according to the UE capability.

g-OffsetCell
Parameter “Qoffsetsn” in TS 36.304 [4].

g-OffsetFreq
Parameter “Qoffsetirequency” in TS 36.304 [4].

g-QualMin
Parameter “Qquamin” in TS 36.304 [4]. If the field is not present, the UE applies the (default) value of negative infinity for
Qqualmin. NOTE 1.

g-QualMinRSRQ-OnAllSymbols
If this field is present and supported by the UE, the UE shall, when performing RSRQ measurements, perform RSRQ
measurement on all OFDM symbols in accordance with TS 36.214 [48]. NOTE 1.

g-QualMinWB
If this field is present and supported by the UE, the UE shall, when performing RSRQ measurements, use a wider
bandwidth in accordance with TS 36.133 [16]. NOTE 1.

reducedMeasPerformance

Value TRUE indicates that the neighbouring inter-frequency is configured for reduced measurement performance, see
TS 36.133 [16]. If the field is not included, the neighbouring inter-frequency is configured for normal measurement
performance, see TS 36.133 [16].

threshX-High
Parameter “Threshx, nighe” in TS 36.304 [4].

threshX-HighQ
Parameter “Threshx, nighQ” in TS 36.304 [4].

threshX-Low
Parameter “Threshx, Lowe” in TS 36.304 [4].

threshX-LowQ
Parameter “Threshx, Lowg” in TS 36.304 [4].

t-ReselectionEUTRA
Parameter “Treselectioneutra” in TS 36.304 [4].

t-ReselectionEUTRA-SF
Parameter “Speed dependent ScalingFactor for Treselectioneutra” in TS 36.304 [4]. If the field is not present, the UE
behaviour is specified in TS 36.304 [4].
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NOTE 1: The value the UE applies for parameter “ Qquamin” in TS 36.304 [4] depends on the g-QualMin fields
signalled by E-UTRAN and supported by the UE. In case multiple candidate options are avail able, the UE
shall select the highest priority candidate option according to the priority order indicated by the following
table (top row is highest priority).

g-QualMinRSRQ-OnAllSymbols | g-QualMinWB Value of parameter “ Qquamin” in TS 36.304 [4]
Included Included g-QualMinRSRQ-OnAlISymbols - (g-QualMin — g-
QualMinWB)
Included Not included g-QualMinRSRQ-OnAlISymbols
Not included Included g-QualMinWB
Not included Not included g-QualMin
Conditional presence Explanation
dI-FregMax The field is mandatory present if, for the corresponding entry in InterFreqCarrierFreqList

(i.e. without suffix), dI-CarrierFreq (i.e. without suffix) is set to maxEARFCN. Otherwise
the field is not present.

RSRQ The field is mandatory present if threshServingLowQ is present in
systeminformationBlockType3; otherwise it is not present.
RSRQ2 The field is mandatory present for all EUTRA carriers listed in SIB5 if g-QualMinRSRQ-

OnAllSymbols is present in SIB3; otherwise it is not present and the UE shall delete any
existing value for this field.

WB-RSRQ The field is optionally present, need OP if the measurement bandwidth indicated by
allowedMeasBandwidth is 50 resource blocks or larger; otherwise it is not present.

- SystemlinformationBlockType6

The IE SystemlnformationBlockType6 contains information relevant only for inter-RAT cell re-selection i.e.
information about UTRA frequencies and UTRA neighbouring cells relevant for cell re-selection. The |E includes cell
re-selection parameters common for a frequency.

SystemInformationBlockType6 information element

-- ASNLISTART
Syst erml nf or mati onBl ockType6 :: = SEQUENCE {
carrierFreglLi st UTRA- FDD Carri er FreglLi st UTRA- FDD CPTI ONAL, -- Need OR
carrierFreglLi st UTRA- TDD Carri er FreglLi st UTRA- TDD CPTI ONAL, -- Need OR
t - Resel ecti onUTRA T- Resel ecti on,
t - Resel ecti onUTRA- SF SpeedSt at eScal eFact or s OPTI ONAL, -- Need OP
| at eNonCri ti cal Ext ensi on OCTET STRI NG ( CONTAI NI NG Syst enl nf or nmat i onBl ockType6-
v8ho- | Es) OPTI ONAL,
[[ carrierFreglLi st UTRA- FDD-v1250 SEQUENCE (S| ZE (1..maxUTRA-FDD- Carrier)) OF
Carri er Freql nf oUTRA- v1250 OPTI ONAL, -- Cond UTRA- FDD
carrierFreglLi st UTRA- TDD-v1250 SEQUENCE (S| ZE (1..nmaxUTRA-TDD-Carrier)) OF
Carri er Fregl nf oUTRA- v1250 OPTI ONAL, -- Cond UTRA- TDD
carrierFreglLi st UTRA- FDD- Ext -r12 Carri er FreqLi st UTRA- FDD- Ext -r 12 OPTI ONAL, -- Cond UTRA- FDD
carrierFreqgLi st UTRA- TDD- Ext -r 12 Carri er FreqglLi st UTRA- TDD- Ext -r 12 OPTI ONAL -- Cond
UTRA- TDD
11
Syst eml nf or mat i onBl ockType6-v8h0-1Es :: = SEQUENCE {

carrierFreglLi st UTRA- FDD- v8h0 SEQUENCE (S| ZE (1..nmaxUTRA-FDD-Carrier)) OF Carri er Fregl nf oUTRA-
FDD- v8h0 OPTI ONAL, -- Cond UTRA- FDD
nonCriti cal Ext ensi on

SEQUENCE {} OPTI ONAL
}
Carri er Freql nf oUTRA-v1250 :: = SEQUENCE {
reducedMeasPer f or mance-r 12 ENUMERATED {t r ue} OPTI ONAL -- Need OP
}
CarrierFreqgLi st UTRA-FDD : : = SEQUENCE (S| ZE (1..nmaxUTRA-FDD-Carrier)) OF Carrier FreqUTRA- FDD
Carri er FreqUTRA-FDD : : = SEQUENCE {
carrierFreq ARFCN- Val ueUTRA,
cell Resel ectionPriority Cel | Resel ectionPriority OPTI ONAL, -- Need OP
t hr eshX- Hi gh Resel ecti onThr eshol d,
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g- RxLevM n
p- MaxUTRA
g- Qual M n

[[ ’threshX-QrQ
t hreshX- Hi ghQ-r9
t hreshX- LowQ r 9
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Resel ecti onThr eshol d,
| NTEGER (- 60. .-13),

| NTEGER (-50..33),

I NTEGER (- 24..0),

SEQUENCE {
Resel ecti onThr eshol dQ-r 9,
Resel ecti onThreshol d@ r9

} OPTI ONAL -- Cond RSRQ
11
}
Carri er Fregl nf oUTRA- FDD- v8h0 : : = SEQUENCE {
mul ti Bandl nf oLi st SEQUENCE (S| ZE (1..nmaxMil ti Bands)) OF FregBandl ndi cat or -
UTRA- FDD OPTI ONAL -- Need OR
}
CarrierFreqglLi st UTRA- FDD- Ext-r12 ::= SEQUENCE (S| ZE (1..nmaxUTRA-FDD-Carrier)) OF
Carri er FreqUTRA- FDD- Ext -r 12
Carri er FreqUTRA- FDD- Ext -r12 :: = SEQUENCE {
carrierFreqg-ri2 ARFCN- Val ueUTRA,
cel |l Resel ectionPriority-ri2 Cel | Resel ectionPriority OPTI ONAL, -- Need OP
t hreshX- H gh-r 12 Resel ecti onThr eshol d,
t hreshX- Low-r 12 Resel ecti onThr eshol d,
g- RxLevM n-r 12 | NTEGER (-60..-13),
p- MaxUTRA-r 12 | NTEGER (-50..33),
g- Qual M n-r12 I NTEGER (- 24..0),
threshX-Qr12 SEQUENCE {
t hreshX- H ghQ-r 12 Resel ecti onThr eshol dQ-r 9,
t hreshX- LowQ r 12 Resel ecti onThr eshol d@ r9
} OPTI ONAL, -- Cond RSRQ
mul ti Bandl nf oLi st-r12 SEQUENCE (SI ZE (1..maxMuil ti Bands)) OF FreqgBandl ndi cat or -
UTRA- FDD OPTI ONAL, -- Need OR
reducedMeasPer f or mance-r 12 ENUMERATED {true} OPTI ONAL, -- Need OP
}
CarrierFreqgLi st UTRA-TDD : : = SEQUENCE (S| ZE (1..nmaxUTRA-TDD-Carrier)) OF Carrier FreqUTRA- TDD
Carri er FreqUTRA-TDD : : = SEQUENCE {
carrierFreq ARFCN- Val ueUTRA,
cel |l Resel ectionPriority Cel | Resel ectionPriority OPTI ONAL, -- Need OP
t hr eshX- Hi gh Resel ecti onThr eshol d,
t hr eshX- Low Resel ecti onThr eshol d,
g- RxLevM n I NTEGER (- 60. .-13),
p- MaxUTRA | NTEGER (- 50. . 33),
}
Carri er FreqLi st UTRA- TDD- Ext -r 12 :: = SEQUENCE (SI ZE (1..nmaxUTRA- TDD-Carrier)) OF
Carri er FreqUTRA- TDD-r 12
CarrierFreqUTRA- TDD-r12 :: = SEQUENCE {
carrierFreq-ri12 ARFCN- Val ueUTRA,
cel |l Resel ectionPriority-ri2 Cel | Resel ectionPriority OPTI ONAL, -- Need OP
t hr eshX- Hi gh-r 12 Resel ecti onThr eshol d,
t hreshX- Low-r 12 Resel ecti onThr eshol d,
g- RxLevM n-r 12 | NTEGER (- 60. .-13),
p- MaxUTRA-r 12 | NTEGER (-50..33),
reducedMeasPer f or mance-r 12 ENUMERATED {true} OPTI ONAL, -- Need OP

}

Fr eqBandl ndi cat or - UTRA- FDD : :

-- ASNISTOP

| NTEGER (1. . 86)
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SystemInformationBlockType6 field descriptions

carrierFreqListUTRA-FDD

List of carrier frequencies of UTRA FDD. E-UTRAN does not configure more than one entry for the same physical
frequency regardless of the ARFCN used to indicate this. If E-UTRAN includes carrierFregListUTRA-FDD-v8h0 and/or
carrierFreqListUTRA-FDD-v1250, it includes the same number of entries, and listed in the same order, as in
carrierFreqListUTRA-FDD (i.e. without suffix). See Annex D for more descriptions.

carrierFreqListUTRA-FDD-Ext

List of additional carrier frequencies of UTRA FDD. E-UTRAN does not configure more than one entry for the same
physical frequency regardless of the ARFCN used to indicate this. EUTRAN may include carrierFregListUTRA-FDD-
Ext even if carrierFregListUTRA-FDD (i.e without suffix) does not include maxUTRA-FDD-Carrier entries.

carrierFreqListUTRA-TDD

List of carrier frequencies of UTRA TDD. E-UTRAN does not configure more than one entry for the same physical
frequency regardless of the ARFCN used to indicate this If E-UTRAN includes carrierFreqListUTRA-TDD-v1250, it
includes the same number of entries, and listed in the same order, as in carrierFregListUTRA-TDD (i.e. without suffix).

carrierFreqListUTRA-TDD-Ext

List of additional carrier frequencies of UTRA TDD. E-UTRAN does not configure more than one entry for the same
physical frequency regardless of the ARFCN used to indicate this. EUTRAN may include carrierFregListUTRA-TDD-
Ext even if carrierFregListUTRA-TDD (i.e without suffix) does not include maxUTRA-TDD-Carrier entries.

multiBandInfoList
Indicates the list of frequency bands in addition to the band represented by carrierFreq in the CarrierFreqUTRA-FDD
for which UTRA cell reselection parameters are common.

p-MaxUTRA

The maximum allowed transmission power on the (uplink) carrier frequency, see TS 25.304 [40]. In dBm
g-QualMin

Parameter “Qquamin” in TS 25.304 [40]. Actual value = IE value [dB].

g-RxLevMin

Parameter “Qmievmin” in TS 25.304 [40]. Actual value = IE value * 2+1 [dBm].

reducedMeasPerformance

Value TRUE indicates that the UTRA carrier frequency is configured for reduced measurement performance, see TS
36.133 [16]. If the field is not included, the UTRA carrier frequency is configured for normal measurement
performance, see TS 36.133 [16].

t-ReselectionUTRA
Parameter “Treselectionutran” in TS 36.304 [4].

t-ReselectionUTRA-SF
Parameter “Speed dependent ScalingFactor for Treselectionutra” in TS 36.304 [4]. If the field is not present, the UE
behaviour is specified in TS 36.304 [4].

threshX-High
Parameter “Threshx, nighe” in TS 36.304 [4].

threshX-HighQ
Parameter “Threshx, nighQ” in TS 36.304 [4].

threshX-Low
Parameter “Threshx, Lowp” in TS 36.304 [4].

threshX-LowQ
Parameter “Threshx, Lowg” in TS 36.304 [4].

Conditional presence Explanation
RSRQ The field is mandatory present if the threshServingLowQ is present in
systeminformationBlockType3; otherwise it is not present.
UTRA-FDD The field is optionally present, need OR, if the carrierFreqListUTRA-FDD is present.
Otherwise it is not present.
UTRA-TDD The field is optionally present, need OR, if the carrierFreqListUTRA-TDD is present.
Otherwise it is not present.

- SystemlinformationBlockType7

The IE SystemlnformationBlockType7 contains information relevant only for inter-RAT cell re-selectionii.e.
information about GERAN frequencies relevant for cell re-selection. The IE includes cell re-selection parameters for
each frequency.

SystemInformationBlockType7 information element

-- ASNISTART
Syst enl nf or mati onBl ockType7 ::= SEQUENCE {
t - Resel ecti onGERAN T- Resel ecti on,
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t - Resel ecti onGERAN- SF SpeedSt at eScal eFact or s OPTI ONAL, -- Need OR
carrierFregsl nfoli st Carri er Fregsl nf oLi st GERAN OPTI ONAL, -- Need OR
l at eNonGri ti cal Ext ensi on OCTET STRI NG OPTI ONAL
}
Carri er Fregsl nf oLi st GERAN :: = SEQUENCE (Sl ZE (1..maxG\NFG ) OF Carri er Fregsl nf oGERAN
CarrierFregsl nf oGERAN :: = SEQUENCE {
carrierFregs Carri er Fr eqs GERAN,
commonl nf o SEQUENCE {
cel | Resel ectionPriority Cel | Resel ectionPriority OPTI ONAL, -- Need OP
ncc-Permitted BIT STRING (SI ZE (8)),
g- RxLevM n | NTEGER (0. .45),
p- Max GERAN | NTEGER (0. . 39) OPTIONAL, -- Need OP
t hr eshX- Hi gh Resel ecti onThr eshol d,
t hr eshX- Low Resel ecti onThr eshol d
b
-- ASN1ISTOP

SystemInformationBlockType7 field descriptions

carrierFregs
The list of GERAN carrier frequencies organised into one group of GERAN carrier frequencies.

carrierFregsinfoList

Provides a list of neighbouring GERAN carrier frequencies, which may be monitored for neighbouring GERAN cells.
The GERAN carrier frequencies are organised in groups and the cell reselection parameters are provided per group of
GERAN carrier frequencies.

commoninfo
Defines the set of cell reselection parameters for the group of GERAN carrier frequencies.

ncc-Permitted

Field encoded as a bit map, where bit N is set to "0" if a BCCH carrier with NCC = N-1 is not permitted for monitoring
and set to "1" if the BCCH carrier with NCC = N-1 is permitted for monitoring; N = 1 to 8; bit 1 of the bitmap is the
leading bit of the bit string.

p-MaxGERAN

Maximum allowed transmission power for GERAN on an uplink carrier frequency, see TS 45.008 [28]. Value in dBm.
Applicable for the neighbouring GERAN cells on this carrier frequency. If pmaxGERAN is absent, the maximum power
according to the UE capability is used.

g-RxLevMin
Parameter “Qrxievmin” in TS 36.304 [1], minimum required RX level in the GSM cell. The actual value of Qrxievmin in dBm
= (IE value * 2) — 115.

threshX-High
Parameter “Threshx, nighe” in TS 36.304 [4].

threshX-Low
Parameter “Threshx, Lowp” in TS 36.304 [4].

t-ReselectionGERAN
Parameter “Treselectiongeran” in TS 36.304 [4].

t-ReselectionGERAN-SF
Parameter “Speed dependent ScalingFactor for Treselectionceran” in TS 36.304 [4]. If the field is not present, the UE
behaviour is specified in TS 36.304 [4].

SystemlinformationBlockType8

The IE SystemlnformationBlockType8 contains information relevant only for inter-RAT cell re-selection i.e.
information about CDM A 2000 frequencies and CDM A 2000 neighbouring cells relevant for cell re-selection. The IE
includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.

SystemInformationBlockType8 information element

-- ASN1ISTART

Syst el nf or mati onBl ockType8 :: =
syst enili nel nf o
sear chW ndowsi ze
par anet er sHRPD
preRegi strati onl nf oHRPD

SEQUENCE {
Syst enTi mel nf oCDVA2000 OPTI ONAL, -- Need OR
| NTEGER (0. . 15) OPTI ONAL, -- Need OR
SEQUENCE {

Pr eRegi strati onl nf oHRPD,
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cel | Resel ecti onPar anet er sHRPD Cel | Resel ect i onPar anet er sCDMA2000 OPTI ONAL -- Need OR
} OPTIONAL, -- Need OR
par amet er SIXRTT SEQUENCE {

csf b- Regi strati onPar anlXRTT CSFB- Regi strati onPar amlLXRTT OPTI ONAL, -- Need OP

| ongCodeSt at e1XRTT BIT STRING (SI ZE (42)) OPTI ONAL,  -- Need OR

cel | Resel ecti onPar anet er s1IXRTT Cel | Resel ect i onPar anet er sCDMA2000 OPTI ONAL -- Need OR
} OPTIONAL, -- Need OR
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
[[ csfb-Support For Dual RxUEs-r 9 BOOLEAN OPTI ONAL, -- Need OR

cel | Resel ecti onPar anet er sHRPD-v920 Cel | Resel ect i onPar anet er sCDMA2000- v920 OPTI ONAL, --
Cond NCL- HRPD

cel | Resel ecti onPar amet er s1XRTT-v920 Cel | Resel ect i onPar anet er sCOMA2000- v920 OPTI ONAL, --
Cond NCL- 1XRTT

csfb- Regi strati onPar amlXRTT-v920 CSFB- Regi st rati onPar anlXRTT- v920 OPTI ONAL, --
Cond REG 1XRTT
ac-BarringConfi glXRTT-r9 AC-Barri ngConfi g1XRTT-r9 CPTI ONAL -- Cond REG

IXRTT

11,

[[ csfb-Dual RxTxSupport-r10 ENUMERATED {t r ue} OPTI ONAL -- Cond REG
IXRTT

1. . .

[[ sib8-Per PLM\-List-rl1l S| B8- Per PLM\- Li st-r11 OPTI ONAL -- Need OR

11
}
Cel | Resel ecti onPar anet er sCDMA2000 : : = SEQUENCE {

bandCl assLi st BandCl assLi st CDVA2000,

nei ghCel | Li st Nei ghCel | Li st CDVA2000,

t - Resel ect i onCDVA2000 T- Resel ecti on,

t - Resel ecti onCDMA2000- SF SpeedSt at eScal eFact or s OPTI ONAL -- Need OP
}
Cel | Resel ecti onPar amet er sCDMA2000-r 11 :: = SEQUENCE {

bandCl assLi st Bandd assLi st CDVMA2000,

nei ghCel | Li st-r11 SEQUENCE (Sl ZE (1..16)) OF Nei ghCel | COMA2000-r 11,

t - Resel ect i onCDVA2000 T- Resel ecti on,

t - Resel ecti onCDMA2000- SF SpeedSt at eScal eFact or s OPTI ONAL -- Need OP
}
Cel | Resel ect i onPar amet er sCDVA2000- v920 :: = SEQUENCE {

nei ghCel | Li st -v920 Nei ghCel | Li st CDVMA2000- v920
}
Nei ghCel | Li st CDMA2000 :: = SEQUENCE (SIZE (1..16)) OF Nei ghCel | CDMA2000
Nei ghCel | CDMA2000 ::=  SEQUENCE {

bandd ass Bandcl assCDVA2000,

nei ghCel | sPer FreqLi st Nei ghCel | sPer Bandcl assLi st CDVA2000
}
Nei ghCel | CDMA2000-r 11 ::=  SEQUENCE {

bandd ass Bandcl| assCDVA2000,

nei ghFreql nfolLi st-r11 SEQUENCE (SIZE (1..16)) OF Nei ghCel | sPer Bandcl assCDVA2000-
ril
}
Nei ghCel | sPer Bandcl assLi st COMA2000 :: = SEQUENCE (SIZE (1..16)) OF Nei ghCel | sPer Bandcl assCDVA2000
Nei ghCel | sPer Bandcl assCDMA2000 ::= SEQUENCE {

arfcn ARFCN- Val ueCDVA2000,

physCel | | dLi st PhysCel | | dLi st CDVA2000
Nei ghCel | sPer Bandcl assCDMA2000-r 11 ::= SEQUENCE {

arfcn ARFCN- Val ueCDVA2000,

physCel | | dLi st-r11 SEQUENCE (SI ZE (1..40)) OF PhysCel | | dCDMA2000
Nei ghCel | Li st CDMA2000-v920 :: = SEQUENCE (SIZE (1..16)) OF Nei ghCel | CDMA2000-Vv920
Nei ghCel | CDMA2000- v920 :: = SEQUENCE {

nei ghCel | sPer FregLi st -v920 Nei ghCel | sPer Bandcl assLi st CDMA2000- v920
}
Nei ghCel | sPer Bandcl assLi st CDMA2000- v920 ::= SEQUENCE (SIZE (1..16)) OF

Nei ghCel | sPer Bandcl assCDVA2000- v920
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Nei ghCel | sPer Bandcl assCDMA2000- v920 :: = SEQUENCE {
physCel | | dLi st - v920 PhysCel I | dLi st CDMA2000- v920
PhysCel | I dLi st CDMA2000 : : = SEQUENCE (Sl ZE (1..16)) OF PhysCel | | dCDMA2000
PhysCel | | dLi st CDMA2000-v920 :: = SEQUENCE (SI ZE (0..24)) OF PhysCel | | dCDVA2000
BandC assLi st CDMA2000 :: = SEQUENCE ( SI ZE (1. .maxCDVA- Bandd ass)) OF BandC assl nf oCDMA2000
Bandd assl| nf oCDMA2000 ::=  SEQUENCE {
bandC ass Bandcl assCDVA2000,
cel | Resel ectionPriority Cel | Resel ectionPriority OPTI ONAL, -- Need OP
t hr eshX- Hi gh | NTEGER (0. .63),
t hr eshX- Low | NTEGER (0. .63),
}
AC-BarringConfi giXRTT-r9 ::= SEQUENCE {
ac-Barring0t 09-r9 I NTEGER (0. .63),
ac-Barringl0-r9 I NTEGER (0..7),
ac-Barringll-r9 I NTEGER (0..7),
ac-Barringl2-r9 I NTEGER (0. .7),
ac-Barringl3-r9 I NTEGER (0..7),
ac-Barringl4-r9 I NTEGER (0..7),
ac-Barringl5-r9 I NTEGER (0. .7),
ac-BarringMsg-r9 I NTEGER (0. .7),
ac-BarringReg-r9 I NTEGER (0..7),
ac-BarringEng-r9 I NTEGER (0..7)
}
S| B8- Per PLM\- Li st-r11 :: = SEQUENCE (S| ZE (1..maxPLM\-r11)) OF SIB8-Per PLM\-111
SI B8-Per PLMN-r 11 :: = SEQUENCE {
pl m-ldentity-ri1l | NTEGER (1..nmaxPLM\-T11),
par anet er sCOMA2000-r 11 CHO CE {
explicitVal ue Par amet er sCDVA2000-r 11,
def aul t Val ue NULL
}
}
Par anet er sCDVA2000-r 11 :: = SEQUENCE {
syst enili el nf o-r 11 CHO CE
explicitVal ue Syst enili mel nf oCDMA2000,
def aul t Val ue NULL
} OPTI ONAL, -- Need OR
sear chW ndowSi ze-r 11 | NTEGER (0. . 15),
par anet er sHRPD-r 11 SEQUENCE {
preRegi strati onl nf oHRPD-r 11 PreRegi st rat i onl nf oHRPD,
cel | Resel ecti onPar anet er sHRPD-r 11 Cel | Resel ect i onPar anet er sCOMA2000- r 11 OPTI ONAL - - Need
(03
} OPTI ONAL, -- Need OR
par anet er sIXRTT-r 11 SEQUENCE {
csfb-Regi strati onParamlXRTT-r 11 CSFB- Regi strat i onPar anLXRTT OPTI ONAL, -- Need OP
csfb- Regi strati onPar amlXRTT- Ext -r11 CSFB- Regi strati onPar amlXRTT-v920 OPTI ONAL, -- Cond
REG 1XRTT- Per PLMN
| ongCodeSt at e1XRTT-r 11 BIT STRING (SI ZE (42)) OPTIONAL, -- Cond Per PLM\-LC

cel | Resel ecti onPar anet er s1IXRTT-r11 Cel | Resel ecti onPar anet er sCDVA2000-r 11 OPTI ONAL, --
Need OR

ac-BarringConfi glXRTT-r11 AC-Barri ngConfi glXRTT-r9 OPTI ONAL, -- Cond
REG 1XRTT- Per PLMN
csf b- Support For Dual RxUEs-r 11 BOOLEAN OPTI ONAL, -- Need OR
csf b- Dual RxTxSupport-ri11l ENUMERATED {t r ue} OPTI ONAL -- Cond REG 1XRTT-
Per PLMN
} OPTI ONAL, -- Need OR
}
-- ASN1ISTOP
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SystemInformationBlockType8 field descriptions

ac-BarringConfiglXRTT
Contains the access class barring parameters the UE uses to calculate the access class barring factor, see C.S0097
[53].

ac-Barring0to9
Parameter used for calculating the access class barring factor for access overload classes 0 through 9. It is the
parameter “PSIST” in C.S0004 [34] for access overload classes 0 through 9.

ac-BarringEmg
Parameter used for calculating the access class barring factor for emergency calls and emergency message
transmissions for access overload classes 0 through 9. It is the parameter “PSIST_EMG” in C.S0004 [34].

ac-BarringMsg
Parameter used for modifying the access class barring factor for message transmissions. It is the parameter
“MSG_PSIST” in C.S0004 [34].

ac-BarringN
Parameter used for calculating the access class barring factor for access overload class N (N = 10 to 15). It is the
parameter “PSIST” in C.S0004 [34] for access overload class N.

ac-BarringReg
Parameter used for modifying the access class barring factor for autonomous registrations. It is the parameter
“REG_PSIST" in C.S0004 [34].

bandClass
Identifies the Frequency Band in which the Carrier can be found. Details can be found in C.S0057 [24, Table 1.5].

bandClassList
List of CDMA2000 frequency bands.

cellReselectionParameters1XRTT
Cell reselection parameters applicable only to CDMA2000 1xRTT system.

cellReselectionParameters1XRTT-Ext
Cell reselection parameters applicable for cell reselection to CDMA2000 1XRTT system.

cellReselectionParameters1XRTT-v920
Cell reselection parameters applicable for cell reselection to CDMA2000 1XRTT system. The field is not present if
cellReselectionParameters1XRTT is not present; otherwise it is optionally present.

cellReselectionParametersHRPD
Cell reselection parameters applicable for cell reselection to CDMA2000 HRPD system

cellReselectionParametersHRPD-Ext
Cell reselection parameters applicable for cell reselection to CDMA2000 HRPD system.

cellReselectionParametersHRPD-v920

Cell reselection parameters applicable for cell reselection to CDMA2000 HRPD system. The field is not present if
cellReselectionParametersHRPD is not present; otherwise it is optionally present.

csfb-DualRxTxSupport
Value TRUE indicates that the network supports dual Rx/Tx enhanced 1xCSFB, which enables UEs capable of dual
Rx/Tx enhanced 1xCSFB to switch off their 1XRTT receiver/transmitter while camped in E-UTRAN [51].

csfb-RegistrationParam1XRTT

Contains the parameters the UE will use to determine if it should perform a CDMA2000 1xRTT Registration/Re-
Registration. This field is included if either CSFB or enhanced CS fallback to CDMA2000 1xRTT is supported.

csfb-SupportForDualRxUEs
Value TRUE indicates that the network supports dual Rx CSFB [51].

longCodeStatel1XRTT
The state of long code generation registers in CDMA2000 1XRTT system as defined in C.S0002 [12, Section 1.3] at
’_t /10—|><10+ 320 ms, where t equals to the cdma-SystemTime. This field is required for reporting CGI for 1xRTT,

SRVCC handover and enhanced CS fallback to CDMA2000 1xRTT operation. Otherwise this IE is not needed. This field
is excluded when estimating changes in system information, i.e. changes of longCodeState1XRTT should neither result
in system information change notifications nor in a modification of systeminfoValueTag in SIB1.

neighCellList

List of CDMA2000 neighbouring cells. The total number of neighbouring cells in neighCellList for each RAT (1XRTT or
HRPD) is limited to 32.

neighCellList-v920
Extended List of CDMA2000 neighbouring cells. The combined total number of CDMA2000 neighbouring cells in both
neighCellList and neighCellList-v920 is limited to 32 for HRPD and 40 for 1xRTT.
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SystemInformationBlockType8 field descriptions

neighCellsPerFregList

List of carrier frequencies and neighbour cell ids in each frequency within a CDMA2000 Band, see C.S0002 [12] or
C.S0024 [26].

neighCellsPerFreqList-v920
Extended list of neighbour cell ids, in the same CDMA2000 Frequency Band as the corresponding instance in
“NeighCellListCDMA2000".

parameters1XRTT
Parameters applicable for interworking with CDMA2000 1XRTT system.

parametersCDMA2000

Provides the corresponding SIB8 parameters for the CDMA2000 network associated with the PLMN indicated in plmn-
Identity. A choice is used to indicate whether for this PLMN the parameters are signalled explicitly or set to the (default)
values common for all PLMNs i.e. the values not included in sib8-PerPLMN-List.

parametersHRPD
Parameters applicable only for interworking with CDMA2000 HRPD systems.

physCellldList
Identifies the list of CDMA2000 cell ids, see C.S0002 [12] or C.S0024 [26].

physCellldList-v920
Extended list of CDMA2000 cell ids, in the same CDMA2000 ARFCN as the corresponding instance in
“NeighCellsPerBandclassCDMA2000".

plmn-ldentity

Indicates the PLMN associated with this CDMA2000 network. Value 1 indicates the PLMN listed 1st in plmn-
IdentityList included in SIB1, value 2 indicates the PLMN listed 2nd in plmn-IdentityList included in SIB1 and so on. A
PLMN which identity is not indicated in the sib8-PerPLMN-List, does not support inter-working with CDMA2000.

preRegistrationinfoHRPD

The CDMA2000 HRPD Pre-Registration Information tells the UE if it should pre-register with the CDMA2000 HRPD
network and identifies the Pre-registration zone to the UE.

searchWindowsSize

The search window size is a CDMA2000 parameter to be used to assist in searching for the neighbouring pilots. For
values see C.S0005 [25, Table 2.6.6.2.1-1] and C.S0024 [26, Table 8.7.6.2-4]. This field is required for a UE with rx-
ConfigHRPD= single and/ or rx-ConfiglIXRTT= single to perform handover, cell re-selection, UE measurement based
redirection and enhanced 1xRTT CS fallback from E-UTRAN to CDMA2000 according to this specification and TS
36.304 [4].

sib8-PerPLMN-List
This field provides the values for the interworking CDMA2000 networks corresponding, if any, to the UE's RPLMN.

systemTimelnfo

Information on CDMA2000 system time. This field is required for a UE with rx-ConfigHRPD= single and/ or rx-
ConfiglXRTT= single to perform handover, cell re-selection, UE measurement based redirection and enhanced
1IXRTT CS fallback from E-UTRAN to CDMA2000 according to this specification and TS 36.304 [4]. This field is
excluded when estimating changes in system information, i.e. changes of systemTimelnfo should neither result in
system information change notifications nor in a modification of systemInfoValueTag in SIB1.

For the field included in ParametersCDMA2000, a choice is used to indicate whether for this PLMN the parameters
are signalled explicitly or set to the (default) value common for all PLMNs i.e. the value not included in sib8-PerPLMN-
List.

threshX-High

Parameter “Threshx, nighe” in TS 36.304 [4]. This specifies the high threshold used in reselection towards this
CDMAZ2000 band class expressed as an unsigned binary number equal to FLOOR (-2 x 10 x log1o Ec/lo) in units of 0.5
dB, as defined in C.S0005 [25].

threshX-Low

Parameter “Threshx, Lowp” in TS 36.304 [4]. This specifies the low threshold used in reselection towards this
CDMA2000 band class expressed as an unsigned binary number equal to FLOOR (-2 x 10 x logio Ec/lo) in units of 0.5
dB, as defined in C.S0005 [25].

t-ReselectionCDMA2000
Parameter “Treselectioncoma_nrep” OF “Treselectioncoma_ixrtt” in TS 36.304 [4].

t-ReselectionCDMA2000-SF
Parameter “Speed dependent ScalingFactor for Treselectioncoma-Hrep” OF Treselectioncoma-1xrtt” in TS 36.304 [4]. If
the field is not present, the UE behaviour is specified in TS 36.304 [4].
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Conditional presence

Explanation

NCL-1IXRTT The field is optional present, need OR, if cellReselectionParameters1xRTT is present;
otherwise it is not present.

NCL-HRPD The field is optional present, need OR, if cellReselectionParametersHRPD is present;
otherwise it is not present.

PerPLMN-LC The field is optional present, need OR, when systemTimelnfo is included in
SIB8PerPLMN for this CDMA2000 network; otherwise it is not present.

REG-1XRTT The field is optional present, need OR, if csfb-RegistrationParam1XRTT is present;

otherwise it is not present.

REG-1XRTT-PerPLMN

The field is optional present, need OR, if csfb-RegistrationParam1XRTT is included in
SIB8PerPLMN for this CDMA2000 network; otherwise it is not present.

- SystemlinformationBlockType9

The IE Systeml nformationBlockType9 contains a home eNB name (HNB Name).

SystemInformationBlockType9 information element

-- ASNLSTART
Syst eml nf or mati onBl ockType9 :: = SEQUENCE {

hnb- Name OCTET STRING (S| ZE(1..48)) OPTI ONAL, -- Need OR

| at eNonCr i ti cal Ext ensi on OCTET STRING OPTI ONAL
}
-- ASNLSTCP

SystemInformationBlockType9 field descriptions
hnb-Name

Carries the name of the home eNB, coded in UTF-8 with variable number of bytes per character, see TS 22.011 [10].

— SysteminformationBlockTypel0
The IE Systeml nformationBlockTypelO contains an ETWS primary notification.

-- ASNISTART

Syst eml nf or mati onBl ockTypel0 :: =

messagel denti fi er
seri al Nunmber

war ni ngType
dunmy

| at eNonCri ti cal Ext ensi on

}
-- ASNISTCP

SystemInformationBlockTypelO information element

SEQUENCE {
BI T STRING (Sl ZE (16)),
BI T STRING (Sl ZE (16)),
OCTET STRING (S| ZE (2)),
OCTET STRING (Sl ZE (50))

OPTI ONAL, -- Need OP

OCTET STRI NG OPTI ONAL
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SysteminformationBlockTypel0 field descriptions

messageldentifier

Identifies the source and type of ETWS natification. The leading bit (which is equivalent to the leading bit of the
equivalent IE defined in TS 36.413 [39, 9.2.1.44]) contains bit 7 of the first octet of the equivalent IE, defined in and
encoded according to TS 23.041 [37, 9.4.3.2.1], while the trailing bit contains bit O of the second octet of the same
equivalent IE.

serialNumber

Identifies variations of an ETWS notification. The leading bit (which is equivalent to the leading bit of the equivalent IE
defined in TS 36.413 [39, 9.2.1.45]) contains bit 7 of the first octet of the equivalent IE, defined in and encoded according
to TS 23.041 [37, 9.4.3.2.2], while the trailing bit contains bit 0 of the second octet of the same equivalent IE.

dummy
This field is not used in the specification. If received it shall be ignored by the UE.

warningType
Identifies the warning type of the ETWS primary notification and provides information on emergency user alert and UE

popup. The first octet (which is equivalent to the first octet of the equivalent IE defined in TS 36.413 [39, 9.2.1.50])
contains the first octet of the equivalent IE defined in and encoded according to TS 23.041 [37, 9.3.24], and so on.

SysteminformationBlockTypell

The IE Systeml nformationBlockTypell contains an ETWS secondary notification.

SystemInformationBlockTypell information element

-- ASNLISTART
Syst enl nf or mati onBl ockTypell :: = SEQUENCE {
nmessagel denti fi er BIT STRING (S| ZE (16)),
seri al Nunmber BI T STRI NG (SI ZE (16)),
war ni ngMessageSegnent Type ENUMERATED { not Last Segnent, | ast Segnent},
war ni ngMessageSegnent Nunber | NTEGER (0. .63),
war ni ngMessageSegnent OCTET STRI NG
dat aCodi ngSchene OCTET STRING (SI ZE (1)) OPTI ONAL, -- Cond Segnent 1
i at éNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL
}
-- ASNLISTOP

SysteminformationBlockTypell field descriptions

dataCodingScheme

Identifies the alphabet/coding and the language applied variations of an ETWS noatification. The octet (which is
equivalent to the octet of the equivalent IE defined in TS 36.413 [39, 9.2.1.52]) contains the octet of the equivalent IE
defined in TS 23.041 [37, 9.4.3.2.3] and encoded according to TS 23.038 [38].

messageldentifier

Identifies the source and type of ETWS notification. The leading bit (which is equivalent to the leading bit of the
equivalent IE defined in TS 36.413 [39, 9.2.1.44]) contains bit 7 of the first octet of the equivalent IE, defined in and
encoded according to TS 23.041 [37, 9.4.3.2.1], while the trailing bit contains bit 0 of second octet of the same equivalent
IE.

serialNumber

Identifies variations of an ETWS notification. The leading bit (which is equivalent to the leading bit of the equivalent IE
defined in TS 36.413 [39, 9.2.1.45]) contains bit 7 of the first octet of the equivalent |IE, defined in and encoded according
to TS 23.041 [37, 9.4.3.2.2], while the trailing bit contains bit 0 of second octet of the same equivalent IE.

warningMessageSegment

Carries a segment of the Warning Message Contents |IE defined in TS 36.413 [39, 9.2.1.53]. The first octet of the
Warning Message Contents IE is equivalent to the first octet of the CB data IE defined in and encoded according to TS
23.041[37, 9.4.2.2.5] and so on.

warningMessageSegmentNumber

Segment number of the ETWS warning message segment contained in the SIB. A segment number of zero corresponds
to the first segment, one corresponds to the second segment, and so on.

warningMessageSegmentType
Indicates whether the included ETWS warning message segment is the last segment or not.
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Conditional presence Explanation

Segmentl The field is mandatory present in the first segment of SIB11, otherwise it is not present.

- SysteminformationBlockTypel2
The IE Systeml nformationBlockTypel2 contains a CMAS natification.

SystemInformationBlockTypel2 information element

-- ASNLISTART
Syst eml nf or mati onBl ockTypel2-r9 :: = SEQUENCE {
nmessagel dentifier-r9 BI T STRING (SI ZE (16)),
seri al Nurmber-r9 BI T STRING (SI ZE (16)),
war ni ngMessageSegnent Type-r 9 ENUMERATED { not Last Segnent, | ast Segnent},
war ni ngMessageSegnent Nunber -r 9 | NTEGER (0. .63),
war ni ngMessageSegnent -r 9 COCTET STRI NG
dat aCodi ngSchene-r 9 OCTET STRING (S| ZE (1)) OPTIONAL, -- Cond Segment 1
| at eNonCri ti cal Ext ensi on CCTET STRI NG CPTI ONAL,
}
-- ASNLISTOP

SysteminformationBlockTypel2 field descriptions

dataCodingScheme

Identifies the alphabet/coding and the language applied variations of a CMAS notification. The octet (which is
equivalent to the octet of the equivalent IE defined in TS 36.413 [39, 9.2.1.52]) contains the octet of the equivalent IE
defined in TS 23.041 [37, 9.4.3.2.3] and encoded according to TS 23.038 [38].

messageldentifier

Identifies the source and type of CMAS notification. The leading bit (which is equivalent to the leading bit of the
equivalent |IE defined in TS 36.413 [39, 9.2.1.44]) contains bit 7 of the first octet of the equivalent IE, defined in and
encoded according to TS 23.041 [37, 9.4.3.2.1], while the trailing bit contains bit O of second octet of the same
equivalent IE.

serialNumber

Identifies variations of a CMAS notification. The leading bit (which is equivalent to the leading bit of the equivalent IE
defined in TS 36.413 [39, 9.2.1.45]) contains bit 7 of the first octet of the equivalent IE, defined in and encoded
according to TS 23.041 [37, 9.4.3.2.2], while the trailing bit contains bit O of second octet of the same equivalent IE.

warningMessageSegment

Carries a segment of the Warning Message Contents IE defined in TS 36.413 [39]. The first octet of the Warning
Message Contents IE is equivalent to the first octet of the CB data IE defined in and encoded according to TS 23.041
[37,9.4.2.2.5] and so on.

warningMessageSegmentNumber
Segment number of the CMAS warning message segment contained in the SIB. A segment number of zero
corresponds to the first segment, one corresponds to the second segment, and so on.

warningMessageSegmentType
Indicates whether the included CMAS warning message segment is the last segment or not.

Conditional presence Explanation

Segmentl The field is mandatory present in the first segment of SIB12, otherwise it is not present.

- SysteminformationBlockTypel3

The |E Systeml nfor mationBlockTypel3 contains the information required to acquire the MBMS control information
associated with one or more MBSFN areas.

SystemInformationBlockTypel3 information element

-- ASNLISTART

Syst eml nf or mati onBl ockTypel3-r9 :: = SEQUENCE {
nbsf n- Areal nfoLi st-r9 MBSFN- Ar eal nf oLi st-r9,
notificationConfig-r9 MBMS- Not i fi cati onConfig-r9,

| at eNonCri ti cal Ext ensi on COCTET STRI NG OPTI ONAL,
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}
-- ASNISTOP

- SysteminformationBlockTypel4
The |E Systeml nformationBlockTypel4 contains the EAB parameters.

SystemInformationBlockTypel4 information element

-- ASNLISTART
Syst eml nf or mati onBl ockTypel4-r11 ::= SEQUENCE {
eab- Paramr 11 CHO CE {
eab- Conmon-r 11 EAB- Confi g-r 11,
eab- Per PLMN- Li st-r11 SEQUENCE (Sl ZE (1..maxPLM\-r11)) OF EAB- Confi gPLM\-
rii
} OPTIONAL, -- Need OR
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
}
EAB- Confi gPLM\-r11 :: = SEQUENCE {
eab- Config-ri1 EAB- Config-r11l OPTI ONAL -- Need OR
}
EAB- Config-r1l ::= SEQUENCE {
eab- Cat egory-r11 ENUMERATED {a, b, c},
eab-BarringBitmap-ri1l BI T STRING (SI ZE (10))
}
-- ASNLISTOP

SystemInformationBlockTypel4 field descriptions

eab-BarringBitmap
Extended access class barring for AC 0-9. The first/ leftmost bit is for AC 0, the second bit is for AC 1, and so on.

eab-Category

Indicates the category of UEs for which EAB applies. Value a corresponds to all UEs, value b corresponds to the UEs
that are neither in their HPLMN nor in a PLMN that is equivalent to it, and value c corresponds to the UEs that are
neither in the PLMN listed as most preferred PLMN of the country where the UEs are roaming in the operator-defined
PLMN selector list on the USIM, nor in their HPLMN nor in a PLMN that is equivalent to their HPLMN, see TS 22.011
[10].

eab-Common
The EAB parameters applicable for all PLMN(s).

eab-PerPLMN-List
The EAB parameters per PLMN, listed in the same order as the PLMN(s) occur in pimn-IdentityList in
SysteminformationBlockType1l.

- SystemlInformationBlockTypel5

The IE Systeml nformationBlockTypel5 contains the MBMS Service Area ldentities (SAI) of the current and/ or
neighbouring carrier frequencies.

SystemInformationBlockTypel5 information element

-- ASNLISTART

Syst em nf or mat i onBl ockTypel5-r11 :: = SEQUENCE {
mbrs- SAl - I ntraFreqg-r11 MBMB- SAl - Li st-r1l OPTI ONAL, -- Need OR
nmbns- SAl - | nt er FreglLi st-r11 MBMB- SAl - I nt er FreqLi st-r11 CPTI ONAL, -- Need OR
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
[[  mbms- SA -1 nterFreqList-v1140 MBMG- SAI - I nterFreqlist-v1140  OPTIONAL  -- Cond

I nterFreq
11

MBMS- SAl - List-r11 ::= SEQUENCE (SI ZE (1..maxSAl - MBMS-r11)) OF MBMS-SAl-r 11
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MBMS- SAl -r11 :: = | NTEGER (0. . 65535)
MBMS- SAl - I nter FregList-r1l ::= SEQUENCE (Sl ZE (1..maxFreq)) OF MBMS-SAl -InterFreg-ri1l
MBMS- SAl - | nt er FreqLi st-v1140 :: = SEQUENCE (Sl ZE (1..maxFreq)) OF MBMS- SAl - | nt er Freqg-v1140
MBMS- SAl - I nterFreg-r1l :: = SEQUENCE {

dl -CarrierFreq-r1l ARFCN- Val ueEUTRA-r 9,

nmbms- SAl - Li st-r11 MBMS- SAl - Li st-r11
}
MBMS- SAl - | nt er Freq-v1140 :: = SEQUENCE {

mul ti Bandl nfolList-r11 Mul ti Bandl nf oLi st-r11 CPTI ONAL -- Need OR

}
-- ASN1ISTOP

SystemiInformationBlockTypel5 field descriptions

mbms-SAl-InterFregList

Contains a list of neighboring frequencies including additional bands, if any, that provide MBMS services and the
corresponding MBMS SAls.

mbms-SAl-IntraFreq

Contains the list of MBMS SAls for the current frequency. A duplicate MBMS SAl indicates that this and all following
SAls are not offered by this cell but only by neighbour cells on the current frequency. For MBMS service continuity, the
UE shall use all MBMS SAls listed in mbms-SAl-IntraFreq to derive the MBMS frequencies of interest.

mbms-SAl-List
Contains a list of MBMS SAls for a specific frequency.

multiBandInfoList
A list of additional frequency bands applicable for the cells participating in the MBSFN transmission.

Conditional presence Explanation

InterFreq The field is optionally present, need OR, if the mbms-SAl-InterFreqList-r11 is present.
Otherwise it is not present.

- SystemlInformationBlockTypel16

The IE Systeml nformationBlockTypel6 contains information related to GPS time and Coordinated Universal Time
(UTC). The UE may use the parameters provided in this system information block to obtain the UTC, the GPS and the
local time.

NOTE: The UE may use the timeinformation for numerous purposes, possibly involving upper layers e.g. to
assist GPS initialisation, to synchronise the UE clock (a.o. to determine MBM S session start/ stop).

SystemInformationBlockTypel6 information element

-- ASNLISTART
Syst eml nf or mati onBl ockTypel6-r11 ::= SEQUENCE {
timelnfo-ri11 SEQUENCE {
ti mel nf oUTC-r 11 | NTEGER (0. .549755813887),
dayLi ght Savi ngTi me-r 11 BI T STRING (SIZE (2)) OPTI ONAL, -- Need OR
| eapSeconds-r 11 | NTEGER (-127..128) OPTI ONAL, -- Need OR
| ocal Ti meCf fset-r1l I NTEGER (- 63. . 64) OPTI ONAL -- Need OR
} OPTIONAL, -- Need OR
| at eNonCri ti cal Ext ensi on CCTET STRI NG CPTI ONAL,
}
-- ASNLISTOP
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SystemiInformationBlockTypel6 field descriptions

dayLightSavingTime
It indicates if and how daylight saving time (DST) is applied to obtain the local time. The semantics is the same as the
semantics of the Daylight Saving Time IE in TS 24.301 [35] and TS 24.008 [49]. The first/leftmost bit of the bit string

contains the b2 of octet 3, i.e. the value part of the Daylight Saving Time IE, and the second bit of the bit string contains
bl of octet 3.

leapSeconds

Number of leap seconds offset between GPS Time and UTC. UTC and GPS time are related i.e. GPS time -leapSeconds
= UTC time.

localTimeOffset

Offset between UTC and local time in units of 15 minutes. Actual value = IE value * 15 minutes. Local time of the day is
calculated as UTC time + localTimeOffset.

timelnfoUTC

Coordinated Universal Time corresponding to the SFN boundary at or immediately after the ending boundary of the
Sl-window in which SystemInformationBlockTypel6 is transmitted. The field counts the number of UTC seconds in 10
ms units since 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899
and Monday, January 1, 1900). NOTE 1.

This field is excluded when estimating changes in system information, i.e. changes of timeInfoUTC should neither
result in system information change notifications nor in a modification of systeminfoValueTag in SIB1.

NOTE 1: The UE may use thisfield together with the leapSeconds field to obtain GPS time as follows. GPS Time
(in seconds) = timelnfoUTC (in seconds) - 2,524,953,600 (seconds) + leapSeconds, where 2,524,953,600
is the number of seconds between 00:00:00 on Gregorian calendar date 1 January, 1900 and 00:00:00 on
Gregorian calendar date 6 January, 1980 (start of GPS time).

- SystemlInformationBlockTypel7

The IE SystemlnformationBlockTypel7 contains information relevant for traffic steering between E-UTRAN and
WLAN.

SystemInformationBlockTypel7 information element

-- ASNLISTART
Syst eml nf or mati onBl ockTypel7-r12 :: = SEQUENCE {
w an- O f | oadl nf oPer PLM\- Li st -r12 SEQUENCE (SI ZE (1..maxPLM\-r11)) OF
WLAN- O f | oadl nf oPer PLMN\-r 12 OPTI ONAL, -- Need OR
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
}
W.LAN- O f | oadl nf oPer PLMN-112 :: = SEQUENCE {
w an- O f | oadConf i gConmon-r 12 W.LAN- O f | oadConfi g-r 12 OPTI ONAL, -- Need OR
w an- I d-List-r12 WLAN- | d- Li st-r12 CPTI ONAL, -- Need OR
}
WLAN- | d-List-r12 ::= SEQUENCE (Sl ZE (1..maxW.AN-1d-r12)) OF WLAN-Identifiers-ri12
W.AN- | dentifiers-r12 ::= SEQUENCE {
ssid-ri12 OCTET STRING (Sl ZE (1..32)) OPTI ONAL, -- Need OR
bssi d-r12 OCTET STRING (SI ZE (6)) OPTI ONAL, -- Need OR
hessi d-r 12 OCTET STRING (Sl ZE (6)) OPTI ONAL, -- Need OR
}
-- ASNLISTOP
SystemInformationBlockTypel7 field descriptions
bssid
Basic Service Set Identifier (BSSID) defined in IEEE 802.11-2012 [67].
hessid

Homogenous Extended Service Set Identifier (HESSID) defined in IEEE 802.11-2012 [67].

ssid
Service Set Identifier (SSID) defined in IEEE 802.11-2012 [67].
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SystemInformationBlockTypel7 field descriptions

wlan-OffloadInfoPerPLMN-List
The WLAN offload configuration per PLMN includes the same number of entries, listed in the same order as the
PLMN(s) in plmn-IdentityList in SystemInformationBlockTypel.

- SysteminformationBlockTypel8

The |E SystemlnformationBlockTypel8 indicates E-UTRAN supports the Sidelink UE information procedure and may
contain sidelink communication related resource configuration information.

SystemInformationBlockTypel8 information element

-- ASNLISTART
Syst erl nf or mati onBl ockTypel8-r12 ::= SEQUENCE {
comConfi g-ri12 SEQUENCE {
comRxPool -r 12 SL- CommRxPool Li st-r12,
commirxPool Nor mal Comon-r 12 SL- ComnirxPool Li st-r12 CPTI ONAL, -- Need OR
comirxPool Excepti onal -r 12 SL- CommirxPool Li st-r12 OPTI ONAL, -- Need OR
commByncConfi g-ri12 SL- SyncConfi gLi st-r12 OPTI ONAL -- Need OR
} OPTIONAL, -- Need OR
| at eNonCri ti cal Ext ensi on CCTET STRI NG CPTI ONAL,
}
-- ASNLISTOP
SystemInformationBlockTypel8 field descriptions
commRxPool

Indicates the resources by which the UE is allowed to receive sidelink communication while in RRC_IDLE and while in
RRC_CONNECTED.

commSyncConfig

Indicates the configuration by which the UE is allowed to receive and transmit synchronisation information. E-UTRAN
configures commSyncConfig including txParameters when configuring UEs by dedicated signalling to transmit
synchronisation information.

commTxPoolExceptional
Indicates the resources by which the UE is allowed to transmit sidelink communication in exceptional conditions, as
specified in 5.10.4.

commTxPoolNormalCommon
Indicates the resources by which the UE is allowed to transmit sidelink communication while in RRC_IDLE or when in
RRC_CONNECTED while transmitting sidelink via a frequency other than the primary.

- SysteminformationBlockTypel9

The |E SystemlnformationBlockTypel9 indicates E-UTRAN supports the sidelink UE information procedure and may
contain sidelink discovery related resource configuration information.

SystemInformationBlockTypel9 information element

-- ASNLSTART
Syst enl nf or mati onBl ockTypel9-r12 ::= SEQUENCE {
di scConfig-ri2 SEQUENCE {
di scRxPool -r12 SL- Di scRxPool Li st-r12,
di scTxPool Conmmon-r 12 SL- Di scTxPool Li st-r12 OPTI ONAL, -- Need OR
di scTxPower | nf o-r 12 SL- Di scTxPower I nfolLi st-r12 OPTI ONAL, -- Cond Tx
di scSyncConfig-ri2 SL- SyncConfi gLi st-r12 OPTI ONAL -- Need OR
} OPTIONAL, -- Need OR
di sclnterFreqLi st-ri12 SL-Carri er Freqgl nfolList-r12 CPTI ONAL, -- Need OR
| at eNonCri ti cal Ext ensi on COCTET STRI NG OPTI ONAL,
}
SL-CarrierFreqglnfoList-rl12 ::= SEQUENCE (SIZE (1..maxFreq)) OF SL-CarrierFreqlnfo-ri2
SL-CarrierFregl nfo-r12::= SEQUENCE {
carrierFreg-ri12 ARFCN- Val ueEUTRA-r 9,
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pl m-ldentityList-ri12 PLM\- | dentityList4-r12 OPTI ONAL -- Need OP

}

PLM\- I dentityList4-r12 ::

SEQUENCE (SI ZE (1..maxPLMN-r11)) OF PLM\-Identitylnfo2-r12

PLM\- I dentityl nfo2-r12 ::
pl m- | ndex-r 12
pl mldentity-r12

CHO CE {
| NTEGER (1..nmaxPLM\-r11),
PLM\- I dentity

}
-- ASNISTCP

SysteminformationBlockTypel9 field descriptions

discinterFregList
Indicates the neighbouring frequencies on which sidelink discovery announcement is supported.

discRxPool
Indicates the resources by which the UE is allowed to receive sidelink discovery announcements while in RRC_IDLE
and while in RRC_CONNECTED.

discSyncConfig

Indicates the configuration by which the UE is allowed to receive and transmit synchronisation information. E-UTRAN
configures discSyncConfig including txParameters when configuring UEs by dedicated signalling to transmit
synchronisation information.

discTxPoolCommon
Indicates the resources by which the UE is allowed to transmit sidelink discovery announcements while in RRC_IDLE.

plmn-ldentityList
List of PLMN identities for the neighbouring frequency indicated by carrierFreq. Absence of the field indicates the
same PLMN identities as listed in plmn-IdentityList (without suffix) in SystemInformationBlockTypel.

plmn-Index
Index of the corresponding entry in field pimn-ldentityList (without suffix) within SystemInformationBlockTypel.

Conditional presence Explanation

TX The field is mandatory present if discTxPoolCommon is included. Otherwise the field is
optional present, need OR.

6.3.2 Radio resource control information elements

— Antennalnfo

The |E Antennal nfoCommon and the Antennal nfoDedicated are used to specify the common and the UE specific
antenna configuration respectively.

Antennalnfo information elements
-- ASNLSTART

Ant ennal nf oConmon : : =
ant ennaPor t sCount
}

SEQUENCE {
ENUMERATED {anl, an2, an4, sparel}

Ant ennal nf oDedi cated ::=
t ransm ssi onMbde

codebookSubset Restri ction
n2TxAnt enna-t nB
n4TxAnt enna-t n8
n2TxAnt enna-t mt
n4TxAnt enna-t n4
n2TxAnt enna-t nb
n4TxAnt enna-t nb
n2TxAnt enna-t 6
n4TxAnt enna-t nb

SEQUENCE {

ENUMERATED {
tml, tn2, tn8, tmd, tnb, tnb,
tn7, tns-v920},

CHO CE {
BI T STRING (Sl ZE (2)),
BI T STRING (SI ZE (4)),
BI T STRING (SI ZE (6)),
BI T STRING (SI ZE (64)),
BI T STRING (SI ZE (4)),
BI T STRING (Sl ZE (16)),
BI T STRING (SI ZE (4)),
BI T STRING (SI ZE (16))

} OPTI ONAL, -- Cond T™M
ue- Transmi t Ant ennaSel ecti on CHO CK{

rel ease NULL,

set up ENUMERATED { cl osedLoop, openLoop}
}
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}
Ant ennal nf oDedi cat ed-v920 :: = SEQUENCE {

codebookSubset Restri cti on-v920 CHA CE {

n2TxAnt enna-tnB-r 9
n4TxAnt enna-t nB-r9

BI T STRING (Sl ZE (6)),
BI T STRING (Sl ZE (32))

} OPTI ONAL -- Cond TMB
}
Ant ennal nf oDedi cated-r10 :: = SEQUENCE {
transm ssi onMbde-r 10 ENUMERATED {
tm, tnR, tn8, tnd, tnb, tnb, tnv, tnB-v920,
t m®-v1020, tnl0-v1130, spare6, spare5, spare4,
spare3, spare2, sparel},
codebookSubset Restri ction-r10 BI T STRI NG OPTI ONAL, -- Cond TMX
ue- Transm t Ant ennaSel ecti on CHO CE{
rel ease NULL,
set up ENUMERATED { cl osedLoop, openlLoop}
}
}
Ant ennal nf oDedi cat ed-v10i 0: : =  SEQUENCE {
maxLayer sM MO r 10 ENUMERATED {twolLayers, fourlLayers, eightlLayers} OPTI ONAL --
Need OR
}

Ant ennal nf oDedi cat ed-v1250 :: =

}

SEQUENCE {
al t ernat i veCodebookEnabl edFor 4TX-r 12 BOOLEAN

-- ASN1ISTOP

Antennalnfo field descriptions

alternativeCodebookEnabledFor4TX

Indicates whether code book in TS 36.213 [23] Table 7.2.4-0A to Table 7.2.4-0D is being used for deriving CSI
feedback and reporting. E-UTRAN only configures the field if the UE is configured with a) tm8 with 4 CRS ports, tm9
or tm10 with 4 CSI-RS ports and b) PMI/RI reporting.

antennaPortsCount
Parameter represents the number of cell specific antenna ports where anl corresponds to 1, an2 to 2 antenna ports
etc. see TS 36.211 [21, 6.2.1].

codebookSubsetRestriction

Parameter: codebookSubsetRestriction, see TS 36.213 [23, 7.2] and TS 36.211 [21, 6.3.4.2.3]. The number of bits in
the codebookSubsetRestriction for applicable transmission modes is defined in TS 36.213 [23, Table 7.2-1b]. If the UE
is configured with transmissionMode tm8, E-UTRAN configures the field codebookSubsetRestriction if PMI/RI
reporting is configured. If the UE is configured with transmissionMode tm9, E-UTRAN configures the field
codebookSubsetRestriction if PMI/RI reporting is configured and if the number of CSI-RS ports is greater than 1. E-
UTRAN does not configure the field codebookSubsetRestriction in other cases where the UE is configured with
transmissionMode tm8 or tm9.

maxLayersMIMO

Indicates the maximum number of layers for spatial multiplexing used to determine the rank indication bit width and Kc
determination of the soft buffer size for the corresponding serving cell according to TS 36.212 [22]. EUTRAN
configures this field only when transmissionMode is set to tm3, tm4, tm9 or tm10 for the corresponding serving cell.
When configuring the field for a serving cell which transmissionMode is set to tm3 or tm4, EUTRAN only configures
value fourLayers: For a serving cell which transmissionMode is set to tm9 or tm10, EUTRAN only configures the field
only if intraBandContiguousCC-InfoList is indicated for the band and the band combination of the corresponding
serving cell or the UE supports maxLayersMIMO-Indication.

transmissionMode
Points to one of Transmission modes defined in TS 36.213 [23, 7.1] where tm1 refers to transmission mode 1, tm2 to
transmission mode 2 etc.

ue-TransmitAntennaSelection
For value setup the field indicates whether UE transmit antenna selection control is closed-loop or open-loop as
described in TS 36.213 [23, 8.7]. EUTRAN configures the same value for all serving cells.
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Conditional presence Explanation
™ The field is mandatory present if the transmissionMode is set to tm3, tm4, tm5 or tm6.
Otherwise the field is not present and the UE shall delete any existing value for this field.
TM8 The field is optional present, need OR, if AntennalnfoDedicated is included and

transmissionMode is set to tm8. If AntennalnfoDedicated is included and
transmissionMode is set to a value other than tm8, the field is not present and the UE
shall delete any existing value for this field. Otherwise the field is not present.

TMX The field is mandatory present if the transmissionMode-r10 is set to tm3, tm4, tm5 or tm6.
The field is optionally present, need OR, if the transmissionMode-r10 is set to tm8 or tm9.
Otherwise the field is not present and the UE shall delete any existing value for this field.

AntennalnfoUL

The IE Antennal nfoUL is used to specify the UL antenna configuration.

AntennalnfoUL information elements

-- ASNLISTART
Ant ennal nf oUL-r 10 :: = SEQUENCE {

transm ssi onMbdeUL-r 10 ENUMERATED {tnl, tnR, spare6, spareb5,

spare4, spare3, spare2, sparel} OPTI ONAL, --

Need OR

f our Ant ennaPor t Act i vat ed-r 10 ENUMERATED { set up} OPTI ONAL -- Need OR
}
-- ASNLISTOP

AntennalnfoUL field descriptions

fourAntennaPortActivated
Parameter indicates if four antenna ports are used. See TS 36.213 [23, 8.2]. E-UTRAN optionally configures
fourAntennaPortActivated only if transmissionModeUL is set to tm2.

transmissionModeUL
Points to one of UL Transmission modes defined in TS 36.213 [23, 8.0] where tm1 refers to transmission mode 1, tm2
to transmission mode 2 etc.

CQI-ReportConfig

The IE CQI-ReportConfig is used to specify the CQI reporting configuration.

CQI-ReportConfig information elements

-- ASNLISTART
CQ -ReportConfig ::= SEQUENCE {
cqi - Report MbdeAperi odi c CQ - Report ModeAperi odi ¢ OPTI ONAL, -- Need OR
nonPDSCH RS- EPRE- Of f set I NTEGER (-1..6),
cqi - Report Peri odi c CQ - Report Peri odic OPTI ONAL -- Need ON
CQ - Report Config-v920 ::= SEQUENCE {
cqi - Mask-r9 ENUMERATED { set up} OPTI ONAL, -- Cond cqi - Set up
pm - Rl - Report-r9 ENUMERATED { set up} OPTI ONAL -- Cond PMRI
}
CQ - Report Config-r10 ::= SEQUENCE {
cqi - Report Aperi odi c-r 10 CQ - Report Aperi odi c-r 10 OPTI ONAL, -- Need ON
nonPDSCH RS- EPRE- O f set | NTEGER (-1..6),
cqi - Report Peri odi c-r10 CQ - Report Peri odi c-r10 OPTI ONAL, -- Need ON
pm - Rl - Report-r9 ENUMERATED { set up} CPTI ONAL, -- Cond
PM RI PCel |
csi - Subf ranmePat t er nConfi g-r 10 CHO CE {
rel ease NULL,
set up SEQUENCE {
csi - MeasSubf ranmeSet 1-r 10 MeasSubf r anePat t er n-r 10,
csi - MeasSubf rameSet 2-r 10 MeasSubf ranePatt ern-r 10
}
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} OPTI ONAL -- Need ON
}
CQ - Report Config-v1130 ::= SEQUENCE {
cqi - Report Peri odi c-v1130 CQ - Report Peri odi c-v1130,
cqi - ReportBot h-r11 CQ - ReportBot h-r11
}
CQ - Report Config-v1250 :: = SEQUENCE {
csi - SubfranmePat t ernConfi g-r 12 CHO CE {
rel ease NULL,
set up SEQUENCE {
csi - MeasSubf rameSet s-r 12 BI T STRING (SI ZE (10))
}
} OPTIONAL, -- Need ON
cqi - Report Bot h-v1250 CQ - Report Bot h-v1250 OPTI ONAL, -- Need ON
cqi - Report Aperi odi c-v1250 CQ - Report Aperi odi c-v1250 OPTI ONAL, -- Need ON
altCQ - Tabl e-r12 ENUMERATED {
al | Subfranes, csi-SubfranmeSet1,
csi - SubframeSet 2, sparel} OPTI ONAL -- Need OP
}
CQ - Report ConfigSCel | -r10 ::= SEQUENCE {
cqi - Report MbdeAperi odi c-r 10 CQ - Report MbdeAperi odi ¢ OPTI ONAL, -- Need OR
nonmPDSCH- RS- EPRE- Of f set - r 10 I NTEGER (-1..6),
cqi - Report Peri odi cSCel | -r 10 CQ - Report Peri odi c-r10 OPTI ONAL, -- Need ON
pm - Rl - Report-r10 ENUMERATED { set up} OPTI ONAL -- Cond
PM RI SCel |
}
CQ -ReportPeriodic ::= CHO CE {
rel ease NULL,
set up SEQUENCE {
cqi - PUCCH Resour cel ndex I NTEGER (0..1185),
cqi - pm - Confi gl ndex | NTEGER (0. .1023),
cqi - For mat | ndi cat or Peri odi c CHO CE {
wi debandCQl NULL,
subbandCQ SEQUENCE {
k I NTEGER (1..4)
: }
ri-Confi gl ndex I NTEGER (0. .1023) CPTI ONAL, -- Need OR
si mul t aneousAckNackAndCQ BOOLEAN
}
}
CQ - ReportPeriodic-r10 ::= CHO CE {
rel ease NULL,
set up SEQUENCE {
cqi - PUCCH Resour cel ndex-r 10 I NTEGER (0..1184),
cqi - PUCCH Resour cel ndexP1-r 10 | NTEGER (0. .1184) OPTI ONAL, -- Need OR
cqi - pm - Confi gl ndex | NTEGER (0. .1023),
cqi - For mat | ndi cat or Peri odi c-r 10 CHO CE {
wi debandCQ -r 10 SEQUENCE {
csi - Report Mbde-r 10 ENUMERATED { subnodel, subnode?2} OPTI ONAL -- Need OR
H
subbandCQ -r 10 SEQUENCE {
k I NTEGER (1. .4),
peri odi ci tyFact or-r10 ENUMERATED {n2, n4}
: }
ri - Confi gl ndex I NTEGER (0. .1023) COPTI ONAL, -- Need OR
si mul t aneousAckNackAndCQ BOOLEAN,
cqi - Mask-r9 ENUMERATED { set up} OPTI ONAL, -- Need OR
csi - Confi gl ndex-r 10 CHO CE {
rel ease NULL,
set up SEQUENCE {
cqi - pm - Confi gl ndex2-r10 | NTEGER (0. .1023),
ri-Configlndex2-r10 | NTEGER (0. .1023) OPTI ONAL -- Need OR
}
} OPTI ONAL -- Need ON
}
}
CQ - Report Peri odi c-v1130 :: = SEQUENCE {
si mul t aneousAckNackAndCQ - For mat 3-r 11 ENUMERATED { set up} OPTI ONAL, -- Need OR

cqi - Report Peri odi cProcExt ToRel easelLi st-r11 CQ - Report Peri odi cProcExt ToRel easeLi st-r11

OPTI ONAL,

Need ON
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cqi - Report Peri odi cProcExt ToAddModLi st-r11
-- Need ON

}

CQ - Report Peri odi cPr ocExt ToOAddMbdLi st-r11 ::=
Repor t Peri odi cProcExt-r11

CQ - Report Peri odi cProcExt ToRel easeList-r1l ::=
Report Peri odi cProcExt1d-r11

CQ - ReportPeriodi cProcExt-ri11 ::=
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CQ - Report Peri odi cProcExt ToAddModLi st-r11  OPTI ONAL

SEQUENCE (SI ZE (1..nmaxCQ - ProcExt-r11)) OF CQ -

SEQUENCE (SI ZE (1..nmaxCQ - ProcExt-r11)) OF CQ -

SEQUENCE {

cqi - Report Peri odi cProcExt|d-r11 CQ -Report Peri odi cProcExt|d-r11,

cqgi - pm - Confi gl ndex-r11
cqi - Format | ndi cat or Peri odi c-r11 CHO CE {
wi debandCQ -r 11 SEQUENCE {

| NTEGER (0.

.1023),

csi - Report Mbde-r 11 ENUMERATED { subnmbdel, subnode2} OPTI ONAL -- Need OR
F
subbandCQ -r 11 SEQUENCE {
k I NTEGER (1..4),
periodicityFactor-r11 ENUMERATED {n2, n4}
: }
ri-Configlndex-r11 | NTEGER (0. . 1023) OPTIONAL,  -- Need OR
csi - Confi gl ndex-r11 CHO CE {
rel ease NULL,
set up SEQUENCE {
cqi - pm - Confi gl ndex2-r11 | NTEGER (0. .1023),
ri-Configlndex2-r11 I NTEGER (0. .1023) OPTI ONAL -- Need OR
}
} OPTI ONAL, -- Need ON
}
CQ - Report Aperiodic-r10 :: = CHO CE {
rel ease NULL,
set up SEQUENCE {
cqi - Report MbdeAperi odi c-r 10 CQ - Repor t MbdeAperi odi c,
aperi odi cCSI - Tri gger-r10 SEQUENCE {
triggerl-r10 BI T STRING (SIZE (8)),
trigger2-r10 BI T STRING (SIZE (8))
OPTI ONAL -- Need OR
}
}
CQ - Report Aperi odi c-v1250 = CHO CE {
rel ease NULL,
set up SEQUENCE {
aperi odi cCSl - Tri gger - v1250 SEQUENCE {
trigger- SubfraneSet | ndi cat or-r12 ENUMERATED {s1, s2},
trigger 1- SubframeSet | ndi cat or-r12 BI T STRING (SI ZE (8)),
trigger 2- SubfraneSet | ndi cat or-r 12 BI T STRING (SIZE (8))
}
}
CQ - Report Aperiodi cProc-ri11 ::= SEQUENCE {
cqi - Repor t ModeAperi odi c-r11 CQ - Report ModeAperi odi c,
triggerO01-r11 BOOLEAN,
trigger10-r11 BOOLEAN,
triggerll-r11 BOOLEAN
CQ - Report MbdeAperiodic ::= ENUMERATED {
rm2, rnR0, rn22, rn80, rnB1,
rnB82-v1250, spare2, sparel
}
CQ -ReportBoth-ri11 ::= SEQUENCE {
csi-| M ConfigToRel easelLi st-r11 CSl -1 M Confi gToRel easelLi st-r11 OPTI ONAL, -- Need ON
csi - | M Confi gToAddModLi st-r11 CSl - | M Conf i gToAddModLi st-r11 CPTI ONAL, -- Need ON
csi - ProcessToRel easeli st-ri11 CSl - ProcessToRel easeli st-r11 OPTI ONAL, -- Need ON
csi - ProcessToAddModLi st-r11 CSl - ProcessToAddModLi st-r11 OPTI ONAL -- Need ON
}
CQ - Report Bot h-v1250 :: = SEQUENCE {
csi -1 M Confi gToRel easelLi st Ext-r12 CSl -1 M Configld-v1250  OPTI ONAL, -- Need ON
csi - | M Confi gToAddModLi st Ext-r12 CSl -1 M Confi gExt-r12 OPTI ONAL -- Need ON
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CSl - | M Confi gToAddModLi st-r11 ::= SEQUENCE (SIZE (1..maxCSl-I1Mri11)) OF CSI-IM Config-ri1l
CSl - | M Confi gToRel easeList-ri1l ::= SEQUENCE (SIZE (1..maxCSl-1Mr1l1l)) OF CSl-|1M Configld-ri1l
CSl - ProcessToAddModLi st-r11 ::= SEQUENCE (Sl ZE (1..maxCSl-Proc-r11)) OF CSI-Process-ri1l
CSl - ProcessToRel easelLi st-r11 ::= SEQUENCE (SI ZE (1..maxCSl-Proc-r11)) OF CSl-Processld-ri11
CQ - ReportBot hProc-ri11 ::= SEQUENCE {
ri-Ref-CSl-Processld-ri11 CSl - Processl d-r11 OPTI ONAL, -- Need OR
pm - Rl - Report-r1l ENUMERATED { set up} CPTI ONAL -- Need OR
}
-- ASNLISTOP
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CQI-ReportConfig field descriptions

altCQI-Table

Indicates the applicability of the alternative CQI table (i.e. Table 7.2.3-2 in TS 36.213 [23]) for both aperiodic and
periodic CSI reporting for the concerned serving cell. Value allSubframes means the alternative CQI table applies to
all the subframes and CSI processes, if configured, and value csi-SubframeSetl means the alternative CQI table
applies to CSI subframe setl, and value csi-SubframeSet2 means the alternative CQI table applies to CSI subframe
set2. EUTRAN sets the value to csi-SubframeSet1 or csi-SubframeSet2 only if transmissionMode is set in range tm1
to tm9 and csi-SubframePatternConfig-r10 is configured for the concerned serving cell and different CQI tables apply
to the two CSI subframe sets; otherwise EUTRAN sets the value to allSubframes. If this field is not present, the UE
shall use Table 7.2.3-1in TS 36.213 [23] for all subframes and CSI processes, if configured.

aperiodicCSI-Trigger

Indicates for which serving cell(s) the aperiodic CSI report is triggered when one or more SCells are configured.
triggerl corresponds to the CSI request field 10 and trigger2 corresponds to the CSI request field 11, see TS 36.213
[23, table 7.2.1-1A]. The leftmost bit, bit O in the bit string corresponds to the cell with ServCellindex=0 and bit 1 in the
bit string corresponds to the cell with ServCelllndex=1 etc. Each bit has either value 0 (means no aperiodic CSI report
is triggered) or value 1 (means the aperiodic CSlI report is triggered). At most 5 bits can be set to value 1 in the bit
string. E-UTRAN configures value 1 only for cells configured with transmissionMode set in range tm1 to tm9. One
value applies for all serving cells configured with transmissionMode set in range tm1 to tm9 (the associated
functionality is common i.e. not performed independently for each cell).

cqi-Mask

Limits CQI/PMI/PTI/RI reports to the on-duration period of the DRX cycle, see TS 36.321 [6]. One value applies for all
CSl processes and all serving cells (the associated functionality is common i.e. not performed independently for each
cell).

cqi-FormatindicatorPeriodic
Parameter: PUCCH CQI Feedback Type, see TS 36.213 [23, table 7.2.2-1]. Depending on transmissionMode,
reporting mode is implicitly given from the table.

cqi-pmi-Configindex

Parameter: CQI/PMI Periodicity and Offset Configuration Index Icquemi, see TS 36.213 [23, tables 7.2.2-1A and 7.2.2-
1C]. If subframe patterns for CSI (CQI/PMI/PTI/RI) reporting are configured (i.e. csi-SubframePatternConfig is
configured), the parameter applies to the subframe pattern corresponding to csi-MeasSubframeSet1 or corresponding
to the CSI subframe set 1 indicated by csi-MeasSubframeSets-r12.

cqi-pmi-Configindex2

Parameter: CQI/PMI Periodicity and Offset Configuration Index Icquemi, see TS 36.213 [23, tables 7.2.2-1A and 7.2.2-
1C]. The parameter applies to the subframe pattern corresponding to csi-MeasSubframeSet2 or corresponding to the
CSI subframe set 2 indicated by csi-MeasSubframeSets-r12.

cqi-PUCCH-Resourcelndex, cqi-PUCCH-ResourcelndexP1
Parameter n,(:,ZL'Jg)CH for antenna port PO and for antenna port P1 respectively, see TS 36.213 [23, 7.2]. E-UTRAN does
not apply value 1185. One value applies for all CSI processes.

cqi-ReportAperiodic

E-UTRAN does not configure CQI-ReportAperiodic when transmission mode 10 is configured for all serving cells. E-
UTRAN configures cqi-ReportAperiodic-v1250 only if cqi-ReportAperiodic-r10 and csi-MeasSubframeSets-r12 are
configured.

cqi-ReportModeAperiodic

Parameter: reporting mode. Value rm12 corresponds to Mode 1-2, rm20 corresponds to Mode 2-0, rm22 corresponds
to Mode 2-2 etc. PUSCH reporting modes are described in TS 36.213 [23, 7.2.1]. The UE shall ignore cqi-
ReportModeAperiodic-r10 when transmission mode 10 is configured for the serving cell on this carrier frequency. The
UE shall ignore cgi-ReportModeAperiodic-r10 configured for the PCell/ PSCell when the transmission bandwidth of the
PCell/PSCell in downlink is 6 resource blocks.

CQI-ReportPeriodicProcExt

A set of periodic CQI related parameters for which E-UTRAN may configure different values for each CSI process. For
a serving frequency E-UTRAN configures one or more CQI-ReportPeriodicProcExt only when transmission mode 10
is configured for the serving cell on this carrier frequency.

csi-Configindex
E-UTRAN configures csi-Configindex only for PCell and only if csi-SubframePatternConfig is configured. The UE shall
release csi-Configlndex if csi-SubframePatternConfig is released.

csi-IM-ConfigToAddModList
For a serving frequency E-UTRAN configures one or more CSI-IM-Config only when transmission mode 10 is
configured for the serving cell on this carrier frequency.

csi-MeasSubframeSets

Indicates the two CSI subframe sets. Value 0 means the subframe belongs to CSI subframe set 1 and value 1 means
the subframe belongs to CSI subframe set 2. CSI subframe set 1 refers to Ccsio in TS 36.213 [23, 7.2] and CSI
subframe set 2 refers to Ccsi1 in TS 36.213 [23, 7.2]. EUTRAN does not configure csi-MeasSubframeSet1-r10 and
csi-MeasSubframeSet2-r10 if either csi-MeasSubframeSets-r12 for PCell or eimta-MainConfigPCell-r12 is configured.

csi-MeasSubframeSet1, csi-MeasSubframeSet2

Indicates the CSI measurement subframe sets. csi-MeasSubframeSet1 refers to Ccsio in TS 36.213 [23, 7.2] and csi-
MeasSubframeSet2 refers to Ccsi,1in TS 36.213 [23, 7.2]. E-UTRAN only configures the two CSI measurement
subframe sets for the PCell.
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CQI-ReportConfig field descriptions

csi-ProcessToAddModList
For a serving frequency E-UTRAN configures one or more CSI-Process only when transmission mode 10 is
configured for the serving cell on this carrier frequency.

csi-ReportMode
Parameter: PUCCH_formatl-1_CSI_reporting_mode, see TS 36.213 [23, 7.2.2].

K
Parameter: K, see TS 36.213 [23, 7.2.2].

nomPDSCH-RS-EPRE-Offset
Parameter: Aoffset see TS 36.213 [23, 7.2.3]. Actual value = IE value * 2 [dB].

periodicityFactor
Parameter: H”, see TS 36.213 [23, 7.2.2].

pmi-RI-Report

See TS 36.213 [23, 7.2]. The presence of this field means PMI/RI reporting is configured; otherwise the PMI/RI
reporting is not configured. EUTRAN configures this field only when transmissionMode is set to tm8, tm9 or tm10. The
UE shall ignore pmi-RI-Report-r9/ pmi-RI-Report-r10 when transmission mode 10 is configured for the serving cell on
this carrier frequency.

ri-Configindex

Parameter: Rl Config Index Iri, see TS 36.213 [23, 7.2.2-1B]. If subframe patterns for CSI (CQI/PMI/PTI/RI) reporting
are configured (i.e. csi-SubframePatternConfig is configured), the parameter applies to the subframe pattern
corresponding to_csi-MeasSubframeSet1.

ri-Configindex2

Parameter: Rl Config Index Iri, see TS 36.213 [23, 7.2.2-1B]. The parameter applies to the subframe pattern
corresponding to_csi-MeasSubframeSet2 or corresponding to the CSI subframe set 2 indicated by csi-
MeasSubframeSets-r12. E-UTRAN configures ri-Configindex2 only if ri-Configindex is configured.

ri-Ref-CSl-Processlid

CSl process whose RI value the UE inherits when reporting RI, in the same subframe, for CSI reporting. E-UTRAN
ensures that the CSI process that inherits the RI value is configured in accordance with the conditions specified in
36.213[23,7.2.1,7.2.2].

simultaneousAckNackAndCQI

Parameter: Simultaneous-AN-and-CQlI, see TS 36.213 [23, 10.1]. TRUE indicates that simultaneous transmission of
ACK/NACK and CQl is allowed. One value applies for all CSI processes. For SCells except for the PSCell this field is
not applicable and the UE shall ignore the value.

simultaneousAckNackAndCQI-Format3

Indicates that the UE shall perform simultaneous transmission of HARQ A/N and periodic CQI report multiplexing on
PUCCH format 3, see TS 36.213 [23, 7.2, 10.1.1]. E-UTRAN configures this information only when pucch-Format is
set to format3. One value applies for all CSI processes. For SCells except for the PSCell this field is not applicable
and the UE shall ignore the value.

trigger01

Indicates whether or not reporting for this CSl-process or reporting for this CSI-process corresponding to a CSl
subframe set is triggered by CSI request field set to 01, for a CSI request applicable for the serving cell on the same
frequency as the CSI process, see TS 36.213 [23, table 7.2.1-1B].

trigger10, triggerll

Indicates whether or not reporting for this CSlI-process or reporting for this CSl-process corresponding to a CSl
subframe set is triggered by CSI request field set to 10 or 11, see TS 36.213 [23, table 7.2.1-1B]. EUTRAN configures
at most 5 CSI processes, across all serving frequencies within each CG, to be triggered by a CSI request field set to
value 10. The same restriction applies for value 11. In case E-UTRAN simultaneously triggers CSI requests for more
than 5 CSI processes some limitations apply, see TS 36.213 [23].

trigger-SubframeSetindicator

For a serving cell configured with csi-MeasSubframeSets-r12, indicates for which CSI subframe set the aperiodic CSI
report is triggered for the serving cell if the aperiodic CSl is triggered by the CSI request field 01, see TS 36.213 [23,
table 7.2.1-1C]. Value sl corresponds to CSI subframe set 1 and value s2 corresponds to CSI| subframe set 2.

trigger1l-SubframeSetindicator

Indicates for which CSI subframe set the aperiodic CSl report is triggered when aperiodic CSl is triggered by the CSI
request field 10, see TS 36.213 [23, table 7.2.1-1C].The leftmost bit, bit O in the bit string corresponds to the cell with
ServCellindex=0 and bit 1 in the bit string corresponds to the cell with ServCellindex=1 etc. Each bit has either value 0
(means that aperiodic CSlI report is triggered for CSI subframe set 1) or value 1 (means that aperiodic CSI report is
triggered for CSI subframe set 2).

trigger2-SubframeSetindicator

Indicates for which CSI subframe set the aperiodic CSl report is triggered when aperiodic CSl is triggered by the CSI
request field 11, see TS 36.213 [23, table 7.2.1-1C].The leftmost bit, bit O in the bit string corresponds to the cell with
ServCellindex=0 and bit 1 in the bit string corresponds to the cell with ServCellindex=1 etc. Each bit has either value 0
(means that aperiodic CSlI report is triggered for CSI subframe set 1) or value 1 (means that aperiodic CSI report is
triggered for CSI subframe set 2).
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Conditional presence Explanation

cqi-Setup This field is not present for an Scell except for the PSCell, while it is conditionally present
for the PCell and the PSCell according to the following. The field is optional present, need
OR, if the cqgi-ReportPeriodic in the cqgi-ReportConfig is set to setup. If the field cqi-
ReportPeriodic is present and set to release, the field is not present and the UE shall
delete any existing value for this field. Otherwise the field is not present.

PMIRI The field is optional present, need OR, if cgi-ReportPeriodic is included and set to setup,
or cqgi-ReportModeAperiodic is included. If the field cqi-ReportPeriodic is present and set to
release and cqi-ReportModeAperiodic is absent, the field is not present and the UE shall
delete any existing value for this field. Otherwise the field is not present.

PMIRIPCell The field is optional present, need OR, if cqi-ReportPeriodic is included in the CQI-
ReportConfig-r10 and set to setup, or cqi-ReportAperiodic is included in the CQI-
ReportConfig-r10 and set to setup. If the field cqi-ReportPeriodic is present in the CQI-
ReportConfig-rl0 and set to release and cqi-ReportAperiodic is included in the CQI-
ReportConfig-r10 and set to release, the field is not present and the UE shall delete any
existing value for this field. Otherwise the field is not present.

PMIRISCell The field is optional present, need OR, if cgi-ReportPeriodicSCell is included and set to
setup, or cqgi-ReportModeAperiodic-r10 is included in the CQI-ReportConfigSCell. If the
field cqi-ReportPeriodicSCell is present and set to release and cqi-ReportModeAperiodic-
rl10 is absent in the CQI-ReportConfigSCell, the field is not present and the UE shall delete
any existing value for this field. Otherwise the field is not present.

- CQI-ReportPeriodicProcExtld

The |E CQI-ReportPeriodicProcExtld is used to identify a periodic CQI reporting configuration that E-UTRAN may
configure in addition to the configuration specified by the |E CQI-ReportPeriodic-r10. These additional configurations
are specified by the IE CQI-ReportPeriodicProcExt-r11. The identity is unique within the scope of a carrier frequency.

CQI-ReportPeriodicProcExtld information elements
-- ASNLISTART
CQ - Report Periodi cProcExtld-r1l ::= I NTEGER (1..nmaxCQ - ProcExt-r11)

-- ASN1ISTOP

- CrossCarrierSchedulingConfig

The IE CrossCarrier SchedulingConfig is used to specify the configuration when the cross carrier schedulingisused in a
cell.

CrossCarrierSchedulingConfig information elements

-- ASNLISTART
CrossCarri er Schedul i ngConfig-r10 ::= SEQUENCE {
schedul i ngCel | I nf 0-r 10 CHO CE {
own-r 10 SEQUENCE { -- No cross carrier
schedul i ng
cif-Presence-r10 BOOLEAN
F
ot her-r10 SEQUENCE { -- Cross carrier
schedul i ng
schedul i ngCel | I d-r 10 ServCel | | ndex-r 10,
pdsch-Start-r10 I NTEGER (1..4)
}
}
}
-- ASNLISTOP
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CrossCarrierSchedulingConfig field descriptions

cif-Presence
The field is used to indicate whether carrier indicator field is present (value TRUE) or not (value FALSE) in PDCCH/
EPDCCH DCI formats, see TS 36.212 [22, 5.3.3.1].

pdsch-Start

The starting OFDM symbol of PDSCH for the concerned SCell, see TS 36.213 [23. 7.1.6.4]. Values 1, 2, 3 are
applicable when dI-Bandwidth for the concerned SCell is greater than 10 resource blocks, values 2, 3, 4 are applicable
when dl-Bandwidth for the concerned SCell is less than or equal to 10 resource blocks, see TS 36.211 [21, Table 6,7-
1].

schedulingCellld

Indicates which cell signals the downlink allocations and uplink grants, if applicable, for the concerned SCell. In case
the UE is configured with DC, the scheduling cell is part of the same cell group (i.e. MCG or SCG) as the scheduled
cell.

- CSI-IM-Config

The |E CS-IM-Config isthe CSI Interference Measurement (IM) configuration that E-UTRAN may configure on a
serving frequency, see TS 36.213 [23, 7.2.6].

CSI-IM-Config information elements

-- ASNLISTART

CSl-IMConfig-ril ::= SEQUENCE {
csi-|1MConfigld-ri1 CSl - | M Configld-ri1,
resourceConfig-ril | NTEGER (0. .31),
subframeConfi g-ri11 I NTEGER (0. . 154),

}

CSl-1 M ConfigExt-r12 ::= SEQUENCE {
csi -1 M Configld-v1250 CSl - | M Confi gl d-v1250,
resour ceConfig-ri2 | NTEGER (0. .31),
subframeConfi g-r12 | NTEGER (0. . 154),

}

-- ASN1ISTOP

CSI-IM-Config field descriptions

resourceConfig
Parameter: CSI reference signal configuration, see TS 36.213 [23, 7.2.6] and TS 36.211 [21, table 6.10.5.2-1 and
6.10.5.2-2] for 4 REs.

subframeConfig
Parameter: |-q_grg, see TS 36.213 [23, 7.2.6] and TS 36.211 [21, table 6.10.5.3-1].

- CSI-IM-Configld

The lE CS-IM-Configld is used to identify a CSI-IM configuration that is configured by the IE CS-IM-Config. The
identity is unique within the scope of a carrier frequency.

CSI-IM-Configld information elements
-- ASNLSTART
CSl -1 MConfigld-ri1 :: I NTEGER (1..naxCSl-1Mr11)

CSl -1 MConfigld-ri2 :: I NTEGER (1..naxCSl-1Mr12)
CSl - | M Configld-v1250 :: = | NTEGER (nmaxCSl -1 Mr 12)

-- ASN1ISTOP

— CSI-Process

The lE CS-Processisthe CSl process configuration that E-UTRAN may configure on a serving frequency.

ETSI



3GPP TS 36.331 version 12.14.0 Release 12 249 ETSI TS 136 331 V12.14.0 (2017-07)

CSI-Process information elements

-- ASNLISTART
CSl -Process-ri11 ::= SEQUENCE {
csi-Processld-ri1 CSl - Processl d-r11,
csi - RS- Confi gNZPI d-r 11 CSl - RS- Conf i gNZPI d-r 11,
csi-1MConfigld-ri1 CSl -1 M Configld-ri1,
p- C- AndCBSRLi st -r11 SEQUENCE (SIZE (1..2)) OF P-C AndCBSR-r11,
cqi - Report Bot hProc-r11 CQ - Report Bot hProc-r11 OPTI ONAL, -- Need OR
cqi - Report Peri odi cProcld-r11 I NTEGER (0. .nmaxCQ - ProcExt -r11) OPTI ONAL, -- Need OR
cqi - Report Aperi odi cProc-r11 CQ - Report Aperi odi cProc-r11 OPTI ONAL, -- Need OR
[[ alternativeCodebookEnabl edFor 4TXProc-r12 ENUMERATED {t r ue} OPTI ONAL, -- Need ON
csi -1 M ConfigldList-ri2 CHO CE {
rel ease NULL,
set up SEQUENCE (SI ZE (1..2)) OF CSl-IM Configld-ri2
} OPTIONAL, -- Need ON
cqi - Report Aperi odi cProc2-r12 CHO CE {
rel ease NULL,
set up CQ - Report Aperi odi cProc-r11
} OPTI ONAL -- Need ON
1]
}
P- G- AndCBSR-r 11 :: = SEQUENCE {
p-Cril I NTEGER (-8..15),
codebookSubset Restri cti on-r11 BI T STRI NG
}

-- ASN1ISTOP
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CSI-Process field descriptions

alternativeCodebookEnabledFor4TXProc

Indicates whether code book in TS 36.213 [23] Table 7.2.4-0A to Table 7.2.4-0D is being used for deriving CSI
feedback and reporting for a CSI process. EUTRAN may configure the field only if the number of CSI-RS ports for
non-zero power transmission CSI-RS configuration is 4.

cqi-ReportAperiodicProc

If csi-MeasSubframeSets-r12 is configured for the same frequency as the CSI process, cqi-ReportAperiodicProc
applies for CSI subframe set 1. If csi-MeasSubframeSet1-r10 or csi-MeasSubframeSet2-r10 are configured for the
same frequency as the CSI process, cqi-ReportAperiodicProc applies for CSI subframe set 1 or CSI subframe set 2.
Otherwise, cqi-ReportAperiodicProc applies for all subframes

cqi-ReportAperiodicProc2

cgi-ReportAperiodicProc? is configured only if csi-MeasSubframeSets-r12 is configured for the same frequency as the
CSil process. cqi-ReportAperiodicProc2 is for CSI subframe set 2. E-UTRAN shall set cqi-ReportModeAperiodic-r1l in
cgi-ReportAperiodicProc2 the same as in cgi-ReportAperiodicProc.

cqi-ReportBothProc

Includes CQI configuration parameters applicable for both aperiodic and periodic CSI reporting, for which CSI process
specific values may be configured. E-UTRAN configures the field if and only if cqi-ReportPeriodicProcld is included
and/ or if cgi-ReportAperiodicProc is included.

cqi-ReportPeriodicProcld

Refers to a periodic CQI reporting configuration that is configured for the same frequency as the CSI process. Value 0
refers to the set of parameters defined by the REL-10 CQI reporting configuration fields, while the other values refer to
the additional configurations E-UTRAN assigns by CQI-ReportPeriodicProcExt-r11 (and as covered by CQI-
ReportPeriodicProcExtlid).

csi-IM-Configld
Refers to a CSI-IM configuration that is configured for the same frequency as the CSI process.

csi-IM-ConfigldList

Refers to one or two CSI-IM configurations that are configured for the same frequency as the CSI process. csi-IM-
ConfigldList can include 2 entries only if csi-MeasSubframeSets-r12 is configured for the same frequency as the CSI
process. UE shall ignore csi-IM-Configld-r11 if csi-IM-ConfigldList-r12 is configured.

csi-RS-ConfigNzPId
Refers to a CSI RS configuration using non-zero power transmission that is configured for the same frequency as the
CSI process.

p-C
Parameter: P, see TS 36.213 [23, 7.2.5].

p-C-AndCBSRList

A p-C-AndCBSRList including 2 entries indicates that the subframe patterns configured for CSI (CQI/PMI/PTI/RI)
reporting (i.e. as defined by field csi-MeasSubframeSet1 and csi-MeasSubframeSet2, or as defined by csi-
MeasSubframeSets-r12) are to be used for this CSI process, while a single entry indicates that the subframe patterns
are not to be used for this CSI process. E-UTRAN does not include 2 entries in p-C-AndCBSRList with csi-
MeasSubframeSetl and csi-MeasSubframeSet2 for CSI processes concerning a secondary frequency. E-UTRAN
includes 2 entries in p-C-AndCBSRList when configuring both cqi-pmi-Configindex and cgi-pmi-Configindex2.

- CSlI-Processld

The lE CS-Processld is used to identify a CSl processthat is configured by the IE CS-Process. The identity is unique
within the scope of a carrier frequency.

CSl-Processld information elements
-- ASNISTART
CSl -Processld-ri11 ::= | NTEGER (1..naxCSl - Proc-r11)

-- ASNISTOP

- CSI-RS-Config
The |IE CS-RS-Config is used to specify the CSI (Channel-State I nformation) reference signal configuration.

CSI-RS-Config information elements
-- ASNLSTART

CSl-RS-Config-r10 ::= SEQUENCE {
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csi-RS-r10 CHO CE {
rel ease NULL,
set up SEQUENCE {
ant ennaPor t sCount -r 10 ENUMERATED {anl, an2, an4, an8},
resour ceConfig-r10 I NTEGER (0. .31),
subf ranmeConfi g-r 10 | NTEGER (0. . 154),
p-Cr10 | NTEGER (-8..15)
}
} OPTI ONAL, -- Need ON
zer oTxPower CSI| - RS-r 10 Zer oTxPower CS| - RS- Conf -r 12 OPTI ONAL -- Need ON
}
CSl - RS- Config-v1250 ::= SEQUENCE {
zer oTxPower CS| - RS2-r 12 Zer oTxPower CSI - RS- Conf -r 12 OPTI ONAL, -- Need ON
ds- Zer oTxPower CSI| - RS-r 12 CHO CE {
rel ease NULL,
set up SEQUENCE {
zer oTxPower CSI - RS- Li st-r12 SEQUENCE (S| ZE (1..maxDS-ZTP-CSl -RS-r12)) OF
Zer oTxPower CS| - RS-r 12
}
} OPTI ONAL -- Need
ON
}
Zer oTxPower CS| - RS- Conf-r12 ::= CHO CE {
rel ease NULL,
set up Zer oTxPower CS| - RS-r 12
}
Zer oTxPower CSI - RS-r12 :: = SEQUENCE {
zer oTxPower Resour ceConfi gLi st-r12 BI T STRING (SI ZE (16)),
zer oTxPower Subf rameConfi g-r 12 | NTEGER (0. .154)
}
-- ASN1ISTOP
CSI-RS-Config field descriptions
antennaPortsCount

corresponds to 1 antenna port, an2 to 2 antenna ports and so on, see TS 36.211 [21, 6.10.5].

Parameter represents the number of antenna ports used for transmission of CSI reference signals where value anl

ds-ZeroTxPowerCSI-RS

Parameter for additional zeroTxPowerCSI-RS for a serving cell, concerning the CSI-RS included in discovery signals.

zeroTxPowerCSI-RS2
Parameter for additional zeroTxPowerCSI-RS for a serving cell. E-UTRAN configures the field only if csi-
MeasSubframeSets-r12 and TM 1 — 9 are configured for the serving cell.

p-C
Parameter: P, see TS 36.213 [23, 7.2.5].

resourceConfig
Parameter: CSI reference signal configuration, see TS 36.211 [21, table 6.10.5.2-1 and 6.10.5.2-2].

subframeConfig
Parameter: |-g_grg. See TS 36.211 [21, table 6.10.5.3-1].

zeroTxPowerResourceConfigList
Parameter: ZeroPowerCSI-RS, see TS 36.213 [23, 7.2.7].

zeroTxPowerSubframeConfig
Parameter: |q_gs, see TS 36.211 [21, table 6.10.5.3-1].

- CSI-RS-ConfigNZP

The |E CS-RS-ConfigNZP is the CSI-RS resource configuration using hon-zero power transmission that E-UTRAN

may configure on a serving frequency.

CSI-RS-ConfigNZP information elements

-- ASNLISTART

CSl - RS- Confi gNZP-r11 :: = SEQUENCE {
csi - RS- Confi gNZPI d-r 11 CSl - RS- Confi gNZPI d-r 11,
ant ennaPor t sCount -r 11 ENUMERATED {anl, an2, an4, an8},
resourceConfig-ril I NTEGER (0. .31),
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subfranmeConfig-ri11 | NTEGER (0. .154),
scranblingldentity-ri11 | NTEGER (0. .503),
gcl - CRS- I nfo-r11 SEQUENCE {
gcl - Scranbl i ngl dentity-ri11 I NTEGER (0. .503),
crs-PortsCount-ri1l ENUMERATED {nl1, n2, n4, sparel},
nbsf n- Subf rameConfi gLi st-r11 CHO CE {
rel ease NULL,
set up SEQUENCE {
subf rameConf i gLi st MBSFN- Subf r aneConf i gLi st
}
} OPTI ONAL -- Need ON
} OPTIONAL, -- Need OR
}
-- ASNLISTOP
CSI-RS-ConfigNZP field descriptions
antennaPortsCount

Parameter represents the number of antenna ports used for transmission of CSI reference signals where anl
corresponds to 1, an2 to 2 antenna ports etc. see TS 36.211 [21, 6.10.5].

gcl-CRS-Info
Indicates CRS antenna ports that is quasi co-located with the CSI-RS antenna ports, see TS 36.213 [23, 7.2.5].
EUTRAN configures this field if and only if the UE is configured with qcl-Operation set to typeB.

resourceConfig
Parameter: CSI reference signal configuration, see TS 36.211 [21, table 6.10.5.2-1 and 6.10.5.2-2].

subframeConfig
Parameter: |q_gs, see TS 36.211 [21, table 6.10.5.3-1].

scramblingldentity
Parameter: Pseudo-random sequence generator parameter, N5, see TS 36.213 [23, 7.2.5].

- CSI-RS-ConfigNZPId

The lE CS-RS-ConfigNZPId is used to identify a CSI-RS resource configuration using non-zero transmission power, as
configured by the |IE CS-RS-ConfigNZP. The identity is unique within the scope of a carrier frequency.

CSI-RS-ConfigNZPId information elements
-- ASNLSTART
CSl - RS- Confi gNzPI d-r11 ::= I NTEGER (1. .maxCSl - RS- NZP-r 11)

-- ASN1ISTOP

- CSI-RS-ConfigZzP

The |E CS-RS-ConfigZP is the CSI-RS resource configuration, for which UE assumes zero transmission power, that E-
UTRAN may configure on a serving freguency.

CSI-RS-ConfigZP information elements

-- ASNLISTART

CSl - RS- Confi gZP-r11 ::= SEQUENCE {
csi - RS- Confi gZPl d-r11 CSl - RS- Confi gZPl d-r 11,
resour ceConfigList-ri1l BI T STRING (SI ZE (16)),
subframeConfi g-ri11 I NTEGER (0. . 154),

}

-- ASNISTOP
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CSI-RS-ConfigZP field descriptions

resourceConfigList
Parameter: ZeroPowerCSI-RS, see TS 36.213 [23, 7.2.7].

subframeConfig
Parameter: |-g_grg, See TS 36.211 [21, table 6.10.5.3-1].

- CSI-RS-ConfigZPId

The lE CS-RS-ConfigZPld is used to identify a CSI-RS resource configuration for which UE assumes zero
transmission power, as configured by the IE CS-RS-ConfigZP. The identity is unique within the scope of acarrier
frequency.

CSI-RS-ConfigZPId information elements
-- ASNISTART
CSl - RS- ConfigZPld-r11 ::= | NTEGER (1..naxCSl - RS- ZP-r 11)

-- ASNISTOP

- DMRS-Config

The |[E DMRS-Config isthe DMRS configuration that E-UTRAN may configure on a serving frequency.

DMRS-Config information elements
-- ASNLISTART
DVRS- Config-r1l ::= CHO CE {
rel ease NULL,
set up SEQUENCE {

scranbl i ngl dentity-ri11 I NTEGER (0. .503),
scranbl i ngl dentity2-r11 | NTEGER (0. .503)

}
-- ASNLISTCP

DMRS-Config field descriptions

scramblingldentity, scramblingldentity2
nDMRSi
Parameter: 1D , see TS 36.211 [21, 6.10.3.1].

- DRB-ldentity
The |E DRB-Identity is used to identify a DRB used by a UE.
DRB-Identity information elements
- - ASNLSTART
DRB-ldentity ::= I NTEGER (1..32)

-- ASNISTOP

- EPDCCH-Config

The |E EPDCCH-Config specifies the subframes and resource blocks for EPDCCH monitoring that E-UTRAN may
configure for aserving cell.
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EPDCCH-Config information element

-- ASNISTART

EPDCCH Config-r1l ::=
config-ri1l CHO CE {
rel ease
set up
subfranmePat t ernConfi g-r11
rel ease
set up
subfranmePattern-ri1l
}

}

start Synmbol -r 11

set Confi gToRel easeLi st-r11
set Confi gToAddModLi st-r11

SEQUENCE{

}

EPDCCH- Set Conf i gToAddModLi st-r11 :: =
rii

EPDCCH- Set Confi gToRel easeLi st-r11 ::=
ril

EPDCCH- Set Config-r1l ::=

set Configld-ri11

transm ssi onType-r 11

resour ceBl ockAssi gnnment -r 11
nunber PRB- Pai rs-r11
resour ceBl ockAssi gnment -r 11

H

dnr s- Scr anbl i ngSequencel nt-r 11

pucch- ResourceStart O fset-r11

NULL,

SEQUENCE {
CHQO CE {

NULL,

SEQUENCE {

MeasSubf ranePatt ern-r 10
OPTI ONAL, -- Need ON

| NTEGER (1. . 4) OPTI ONAL, -- Need OP
EPDCCH- Set Conf i gToRel easeLi st-r11 OPTI ONAL, -- Need ON
EPDCCH- Set Conf i gToAddModLi st-r11 OPTI ONAL -- Need ON

SEQUENCE (Sl ZE( 1. . maxEPDCCH- Set -r11)) OF EPDCCH- Set Conf i g-

SEQUENCE (Sl ZE( 1. . maxEPDCCH- Set-r11)) OF EPDCCH- Set Confi gl d-

SEQUENCE {
EPDCCH- Set Confi gl d-r 11,
ENUMERATED { | ocal i sed, di stri buted},
SEQUENCE{

ENUMERATED {n2, n4, n8},
BI T STRING (Sl ZE(4. . 38))

| NTEGER (0. . 503),
| NTEGER (0. . 2047),

re- Mappi ngQCL- Configld-r11 PDSCH- RE- Mappi ngQCL- Confi gl d-r11 OPTI ONAL, -- Need OR
[[ csi-RS ConfigzPld2-r12 CHO CE {
rel ease NULL,
set up CS| - RS- Conf i gZPl d-r 11
} OPTI ONAL -- Need ON

11
}

EPDCCH- Set Configld-r1l ::=

-- ASN1ISTOP

| NTEGER (0. . 1)

ETSI



3GPP TS 36.331 version 12.14.0 Release 12 255 ETSI TS 136 331 V12.14.0 (2017-07)

EPDCCH-Config field descriptions

csi-RS-ConfigZPId2
Indicates the rate matching parameters in addition to those indicated by re-MappingQCL-Configld. E-UTRAN
configures this field only when tm10 is configured.

dmrs-ScramblingSequencelnt
The DMRS scrambling sequence initialization parameter nlEDFTiDCCH defined in TS 36.211[21, 6.10.3A.1].

EPDCCH-SetConfig
Provides EPDCCH configuration set. See TS 36.213 [23, 9.1.4]. E-UTRAN configures at least one EPDCCH-
SetConfig when EPDCCH-Config is configured.

numberPRB-Pairs

Indicates the number of physical resource-block pairs used for the EPDCCH set. Value n2 corresponds to 2 physical
resource-block pairs; n4 corresponds to 4 physical resource-block pairs and so on. Value n8 is not supported if dl-
Bandwidth is set to 6 resource blocks.

pucch-ResourceStartOffset
PUCCH format 1a, 1b and 3 resource starting offset for the EPDCCH set. See TS 36.213 [23, 10.1].

re-MappingQCL-Configld

Indicates the starting OFDM symbol, the related rate matching parameters and quasi co-location assumption for
EPDCCH when the UE is configured with tm10. This field provides the identity of a configured PDSCH-RE-
MappingQCL-Config. E-UTRAN configures this field only when tm10 is configured.

resourceBlockAssignment

Indicates the index to a specific combination of physical resource-block pair for EPDCCH set. See TS 36.213 [23,
9.1.4.4]. The size of resourceBlockAssignment is specified in TS 36.213 [23, 9.1.4.4] and based on numberPRB-Pairs
and the signalled value of dI-Bandwidth.

setConfigld
Indicates the identity of the EPDCCH configuration set.

startSymbol

Indicates the OFDM starting symbol for any EPDCCH and PDSCH scheduled by EPDCCH on the same cell, see TS
36.2