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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 requirements for support of Radio Resource Management for the FDD and TDD modes
of [Evolved UTRA]. These requirements include requirements on measurementsin UTRAN and the UE aswell as
requirements on node dynamical behaviour and interaction, in terms of delay and response characteristics.

2 References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present
document.

o References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

o For aspecific reference, subsequent revisions do not apply.

e For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures
inidle mode"

[2] 3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC)
protocol specification”.

[3] 3GPPTS36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures’
[4] 3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer; Measurements’

[5] 3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio
transmission and reception™

[6] 3GPPTS?25.302: "Services provided by the Physical Layer".

[71 3GPPTS 25.331: "RRC Protocol Specification”.

[8] 3GPPTS45.008: "Radio subsystem link control".

[9] 3GPPTS45.005: "Radio transmission and reception".

[10] 3GPP TS 45.010: "Radio subsystem synchronization".

[11] 3GPP2 C.S0024-B: 'cdma2000 High Rate Packet Data Air Interface Specification'.

[12] 3GPP2 C.S0002-D: 'Physical Layer Standard for cdma2000 Spread Spectrum Systems — Release A'.

[13] 3GPP2 C.S0024-B: 'Recommended Minimum Performance Standards for cdma2000 High Rate Packet Data
Access Terminal'.

[14] 3GPP2 C.S0011-C: 'Recommended Minimum Performance Standards for cdma2000 Spread Spectrum
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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 [x] 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 [x].

3.2 Symbols

For the purposes of the present document, the following symbols apply:

[..]

Vauesincluded in square bracket must be considered for further studies, because it
means that a decision about that value was not taken.

BW channa Channéel bandwidth, defined in TS 36.101 subclause 3.2

CPICH_Ec Average energy per PN chip for the CPICH

CPICH_Ec/lo Theratio of the received energy per PN chip for the CPICH to the total received power
spectral density at the UE antenna connector.

Ec Average energy per PN chip.

Es Received energy per RE (power normalized to the subcarrier spacing) during the
useful part of the symbol, i.e. excluding the cyclic prefix, at the UE antenna connector

lo Thetotal received power density, including signal and interference, as measured at the
UE antenna connector.

loc The power spectral density (integrated in a noise bandwidth equal to the chip rate and
normalized to the chip rate) of a band limited noise source (simulating interference from
cells, which are not defined in atest procedure) as measured at the UE antenna
connector.

lot The received power spectral density of the total noise and interference for a certain RE
(power integrated over the RE and normalized to the subcarrier spacing) as measured at
the UE antenna connector

S Defined in TS 36.304, subclause 5.2.3.2 for EEUTRAN

SCH_Ec/lor Theratio of the transmit energy per PN chip of the SCH to the total transmit power
spectral density at the UTRA Node B antenna connector

SCH_RP Received (linear) average power of the resource elementsthat carry E-UTRA
synchronisation signal, measured at the UE antenna connector Ssavingced Defined in
TS 36.304

Sintersearch Defined in TS 25.304, subclause 5.2.6.1.5

Sintrasearch Defined in TS 25.304, subclause 5.2.6.1.5 for UTRAN and in TS 36.304 , subclause

Snonintrasearch

5.2.4.7 for EFUTRAN
Defined in TS 36.304 , subclause 5.2.4.7

SsearchRAT Defined in TS 25.304, subclause 5.2.6.1.5
Threshy nigh Defined in TS 36.304 , subclause 5.2.4.7
Threshy, jow Defined in TS 36.304 , subclause 5.2.4.7
Threshering, 1ow Defined in TS 36.304 , subclause 5.2.4.7

TRE—ESTABLISH-REQ

Treselection
Treselectiongat

Treselectiongytran

Treselecti ONyTRAN

The RRC Re-establishment delay requirement, the time between the moment when
erroneous CRCs are applied, to when the UE starts to send preambles on the PRACH.
Defined in TS 25.304, subclause 5.2.6.1.5

Defined in TS 36.304 , subclause 5.2.4.7

Defined in TS 36.304 , subclause 5.2.4.7
Defined in TS 36.304 , subclause 5.2.4.7
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Treselectiongegran Defined in TS 36.304 , subclause 5.2.4.7

Ts Basic time unit, defined in TS 36.211, clause 4

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] 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[X].

IXRTT CDMAZ2000 1x Radio Transmission Technology
AWGN Additive White Gaussian Noise

BCCH Broadcast Control Channel

BCH Broadcast Channel

CPICH Common Pilot Channel

CPICH Ec/No  CPICH Received energy per chip divided by the power density in the band
DCCH Dedicated Control Channel

DL Downlink

DRX Discontinuous Reception

DTCH Dedicated Traffic Channel

eNB E-UTRAN NodeB

E-UTRA Evolved UTRA

E-UTRAN Evolved UTRAN

FDD Freguency Division Duplex

GERAN GSM EDGE Radio Access Network

GSM Global System for Mobile communication
HO Handover

HRPD High Rate Packet Data

OFDM Orthogonal Frequency Division Multiplexing
OFDMA Orthogonal Frequency Division Multiple Access
PBCH Physical Broadcast Channel

P-CCPCH Primary Common Control Physical Channel
PCFICH Physical Control Format Indicator CHannel
PDCCH Physical Downlink Control CHannel
PDSCH Physical Downlink Shared CHannel

PLMN Public Land Mobile Network

PRACH Physical Random Access CHannel

PUCCH Physical Uplink Control CHannel

PUSCH Physical Uplink Shared Channel

RSCP Received Signal Code Power

RSRP Reference Signal Received Power

RSRQ Reference Signal Received Quality

RSSI Received Signal Strength Indicator

QAM Quadrature Amplitude Modulation

RACH Random Access Channel

RAT Radio Access Technology

RNC Radio Network Controller

RRC Radio Resource Control

RRM Radio Resource Management

SCH Synchronization Channel

SFN System Frame Number

TDD Time Division Duplex

TTI Transmission Time Interval

UE User Equipment

UL Uplink

UMTS Universal Mobile Telecommunication System
UTRA Universal Terrestrial Radio Access

ETSI



3GPP TS 36.133 version 8.3.0 Release 8 11 ETSI TS 136 133 v8.3.0 (2008-11)

UTRAN Universal Terrestrial Radio Access Network

34 Test tolerances

4 E-UTRAN RRC_IDLE state mobility

4.1 Cell Selection

After a UE has switched on and a PLMN has been selected, the Cell selection process takes place, as described in
TS36.304. This process alows the UE to select a suitable cell where to camp on in order to access available services. In
this process the UE can use stored information (Stored information cell selection) or not (Initial cell selection).

4.2 Cell Re-selection

421 Introduction

The cell reselection procedure allows the UE to select a more suitable cell and camp onit.

When the UE isin either Camped Normally state or Camped on Any Cell state on a FDD cell, the UE shall attempt to
detect, synchronise, and monitor intra-frequency, inter-frequency and inter-RAT cellsindicated by the serving cell. For
intra-frequency and inter-frequency cells the serving cell may not provide explicit neighbour list but carrier frequency
information and bandwidth information only. UE measurement activity is also controlled by measurement rules defined
in TS36.304, alowing the UE to limit its measurement activity.

4.2.2 Requirements

[Editor"s Note: Requirements for multiple Tx antennas are still FFS. So far only 1Tx antenna case has been
considered.The number of Tx antennas and possibly CP length may need to be provided per frequency
layer. Details are FFS. Low mobility and high mobility requirements are still FFS)]

The UE shall search every layer of higher priority at least every Trigher priority search = (60 * Njayers) SECONAS, Where Njgyers IS
the total number of configured higher priority E-UTRA, UTRA FDD, UTRA TDD, CDMA2000 1x and HRPD carrier
frequencies and is additionally increased by oneif GSM is configured as a higher priority.

Editors note: The measurement of cells that are detected in this search is still to be described.

4221 Measurement and evaluation of serving cell

The UE shall measure the RSRP level of the serving cell and evaluate the cell selection criterion S defined in [1] for the
serving cell at least every DRX cycle. The UE shall also evaluate 'out of service area’ criteriadefined in [TBD] at least
every DRX cycle. Note: the 'out of service' criteria are still FFS.

The UE shall filter the RSRP measurements of the serving cell using at least [2] measurements. Within the set of
measurements used for the filtering, at least two measurements shall be spaced by, at least [DRX cycle/2].

If the UE has evaluated in Ng, consecutive DRX cycles that the serving cell does not fulfil the cell selection criterion S,
the UE shall initiate the measurements of all neighbour cells indicated by the serving cell, regardless of the
measurement rules currently limiting UE measurement activities.
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Table 4.2.2.1-1: Ngery

DRX cycle Nserv
length [s] [number of
DRX cycles]
0.32 4
0.64 4
1.28 2
2.56 2
42272 Void
4223 Measurements of intra-frequency E-UTRAN cells

The UE shall be able to identify new intra-frequency cells and perform RSRP measurements of identified intra-
frequency cells without an explicit intra-frequency neighbour list containing physical layer cell identities.

The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the resel ection criteria defined
in TS36.304 within T geect,cutran_inraWhen that Treselection= 0. Anintrafrequency cell is considered to be detectable
if:

- RSRP>-TBD dBmand Es/lot > [-3] dB,
- SCH Tor > -TBD dBm and SCHES/lot > [-3] dB.

The UE shall measure RSRP &t least every T neasure eutraAN Intra (SEE table 4.2.2.3-1) for intra-frequency cellsthat are
identified and measured according to the measurement rules.

The UE shall filter RSRP measurements of each measured intra-frequency cell using at least [2] measurements. Within
the set of measurements used for the filtering, [at |east two measurements] shall be spaced by at |east
Tmeasure, EUTRAN_I ntra/ 2

For an intra-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such
that the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined [1] within
T evaluaerpD, intra WheN T resaection = 0 8S specified in table 4.2.2.3-1.

Table 4223'1 : Tdetect,EUTRAN_Intra, Tdetect,EUTRAN_Intra and TevaluateFDD_intra

DRX Tdetect,EUTRAN_Intra Tmeasure,EUTRAN_Intra TevaluateFDD,intra
cycle | [s] (humber of | [s] (number of | [s] (nhumber
length | DRX cycles) DRX cycles) of DRX
[s] cycles)
0.32 [11.52 (36)] [1.28 (4)] [5.12 (16)]
0.64 [17.92 (28)] [1.28 (2)] [5.12 (8)]
1.28 [32(25)] [1.28 (1)] [6.4 (5)]
2.56 [55.88 (23)] [2.56 (1)] [7.68 (3)]
4.2.2.4 Measurements of inter-frequency E-UTRAN cells

The UE shall be able to identify new inter-frequency cells and perform RSRP measurements of identified inter-
frequency cellsif carrier frequency information is provided by the serving cell, even if no explicit neighbour list with
physical layer cell identitiesis provided.

If the SservingcaiOf the E-UTRA serving cell (or other cells on the same frequency layer) is greater than Syenintrasearcn then
e the UE may not search for, or measure inter-frequency or inter-RAT layers of equal or lower priority.

e the UE shall search for inter-frequency layers of higher priority at least every Trigner priority serch Where
Thigher_priority_search 1S described in section 4.2.2.

If the Ssavingcal Of the E-UTRA serving cell isless than or equal to Syonintrasearcnthen the UE shall search for and measure
inter-frequency layers of higher, equal or lower priority in preparation for possible reselection. In this scenario, the
minimum rate at which the UE is required to search for and measure higher priority layers is not reduced and shall be
the same as that defined below for alower or equal priority interfrequency layers.
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The UE shall be able to evaluate whether a newly detectable lower or equal priority inter-frequency cell meetsthe
reselection criteria defined in TS36.304 within Kcarier * TaetecteuTRAN Inter 1T @t €8St carrier frequency information is
provided for inter-frequency neighbour cells by the serving cells when T esgecion = 0. The parameter K qarier 1S the number
of E-UTRA inter-frequency carriersindicated by the serving cell. Aninter-frequency cell is considered to be detectable
if:

- RSRP>-TBD dBmand Es/lot > [-3] dB,
- SCH_RP>-TBD dBmand SCH Es/lot >[-3] dB.

When higher priority cellsare found by the higher priority search, they shall be measured at least every T essurerpD, inter -
If, after detecting a cell in ahigher priority search, it is determined that reselection has not occurred then the UE is not
required to continuously measure the detected cell to eval uate the ongoing possibility of reselection. However, the
minimum measurement filtering requirements specified later in this section shall still be met by the UE before it makes
any determination that it may stop measuring the cell. If the UE detects on a E-UTRA carrier a cell whose physical
identity isindicated as not alowed for that carrier in the measurement control system information of the serving cell,
the UE is not required to perform measurements on that cell.

The UE shall measure RSRP at |east every Kearier * Tmeasure euTRAN Inter (SE€ table 4.2.2.3-1) for identified lower or equal
priority inter-frequency cells. If the UE detects on a E-UTRA carrier a cell whose physical identity isindicated as not
alowed for that carrier in the measurement control system information of the serving cell, the UE is not required to
perform measurements on that cell.

The UE shall filter RSRP measurements of each measured higher, lower and equal priority inter-frequency cell using at
least [2] measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced
by at least [ TmessureeutrAN, Inter/ 2] -

The UE shall not consider a E-UTRA neighbour cell in cell reselection, if it isindicated as not alowed in the
measurement control system information of the serving cell.

For an inter-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such
that the UE shall be capable of evaluating that the inter-frequency cell has met reselection criterion defined TS 36.304
Within Kearier * Tevaluaterpp, inter WNEN Tresaiection = 0 8s specified in table 4.2.2.4-1.

Table 4.2.2.4-1: Tdetect,EUTRAN_Inter, Tmeasure,EUTRAN_Inter and TevaluateFDD,Inter

DRX Tdetect,EUTRAN_Inter Tmeasure,EUTRAN_lnter TevaluateFDD,Inter
cycle | [s] (number of | [s] (number of | [s] (number
length | DRX cycles) DRX cycles) of DRX
[s] cycles)
0.32 [11.52 (36)] [1.28 (4)] [5.12 (16)]
0.64 [17.92 (28)] [1.28 (2)] [5.12 (8)]
1.28 [32(25)] [1.28 (1)] [6.4 (5)]
2.56 [55.88 (23)] [2.56 (1)] [7.68 (3)]
4.2.2.5 Measurements of inter-RAT cells

If the SservingcaiOf the E-UTRA serving cell (or other cells on the same frequency layer) is greater than Syonintrasearcnthen
e the UE may not search for, or measure inter-RAT layers of equal or lower priority.

e the UE shall search for inter-RAT layers of higher priority at least every Thighe priority serch Where
Thigher_priority_search 1S described in section 4.2.2.

If the SservingcaiOf the E-UTRA serving cell is less than or equal to Syonintrasearcnthen the UE shall search for and measure
inter-RAT layers of higher, equal or lower priority in preparation for possible reselection. In this scenario, the minimum
rate at which the UE is required to search for and measure such layers is not reduced and shall be the same as that
defined below for lower priority RATS.
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42.25.1 Measurements of UTRAN FDD cells

When the measurement rules indicate that UTRA FDD cells are to be measured, the UE shall measure CPICH Ec/lo
and CPICH RSCP of detected UTRA FDD cellsin the neighbour cell list at the minimum measurement rate specified in
this section. The parameter Nyrra_carier 1S the number of carriers used for all UTRA FDD cells in the neighbour cell list.
The UE shal filter CPICH Ec/lo and CPICH RSCP measurements of each measured UTRA FDD cell using at least [2]
measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at
least half the minimum specified measurement period.

The UE shall evaluate whether newly detectable UTRA FDD cells have met the reselection criteriain TS 36.304 within
time (Nutra_carier) * ToetectutrA_FoD €XCEPt When UTRA FDD is of higher priority than the currently selected E-UTRAN
frequency layer and the Ssavingcar Of the EFUTRA serving cell (or other cells on the same frequency layer) is greater
than Sionintrasearch When Treselectiongat = 0.

Cells which have been detected shall be measured at least every (Nutra carier) * TmeasureuTra_Fop €XCEPE When UTRA
FDD is of or higher priority than the currently selected E-UTRAN frequency layer and the Seayingca Of the E-UTRA
serving cell (or other cells on the same frequency layer) is greater than Soninrasearch-

When higher priority UTRA FDD cells are found by the higher priority search, they shall be measured at least every
TmessureutrA_FoD- |f, &fter detecting a cell in a higher priority search, it is determined that reselection has not occurred
then the UE is not required to continuously measure the detected cell to evaluate the ongoing possibility of reselection.
However, the minimum measurement filtering requirements specified later in this section shall still be met by the UE
before it makes any determination that it may stop measuring the cell.

For a cell that has been aready detected, but that has not been reselected to, the filtering shall be such that the UE shall
be capable of evaluating that an already identified UTRA FDD cell has met reselection criterion defined in 3GPP TS
36.304 [1] within (NUTRA_carrier) * TevaluateUTRA_FDD when Treaelection =0 asspefICIed intable 4.2.2.5.1-1.

For non-identified UTRA FDD cells, the filtering shall be such that the UE shall be capable of evaluating that a non-
identified a UTRA FDD cell has met reselection criterion defined in 3GPP TS 36.304 [1] within Tgeectutra_rop =[60]
seconds from the moment the UTRA FDD cell has met the reselection criterion.

Table 4.2.2.5.1-1 gives values of Tyeectutra_FoD, TmeasureutrA_FoD @8N0 TevauateutrRA_FOD

Table 4.2.2.5.1-1: Tmeasureutra_Fop, @8N TevauateutrA_FOD

DRX TmeasureUTRA_FDD | TevaluateUTRA_FDD
cycle [s] (number of | [s] (nhumber of
length DRX cycles) DRX cycles)

[s]

0.32 [5.12 (16)] [15.36 (48)]
0.64 [5.12 (8)] [15.36 (24)]
1.28 [6.4(5)] [19.2 (15)]
2.56 [7.68 (3)] [23.04 (9)]
42252 Measurements of UTRAN TDD cells

When the measurement rules indicate that UTRA TDD cells are to be measured, the UE shall measure P-CCPCH RSCP
of detected UTRA TDD cells in the neighbour cell list at the minimum measurement rate specified in this section. The
parameter Nyrra_carier oo 1S the number of carriers used for all UTRA TDD cells in the neighbour cell list. The UE
shall filter P-CCPCH RSCP measurements of each measured UTRA TDD cell using at least [2] measurements. Within
the set of measurements used for the filtering, at least two measurements shall be spaced by at least half the minimum
specified measurement period. . P-CCPCH RSCP of UTRAN TDD cells shall not be filtered over alonger period than
that specified in table 4.2.2.5.2-1.

The UE shall evaluate whether newly detectable UTRA FDD cells have met the reselection criteriain TS 36.304 within
time (Nyutra_carier ToD) * TaetectutrA_TOD €XCEPL When UTRA TDD is of equal to, or higher priority than the currently
selected E-UTRAN frequency layer and the Ssavingcar Of the E-UTRA serving cell (or other cells on the same frequency
layer) iS greater than Smnintrasearch Wheﬂ Tre&dection = 0
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Cells which have been detected shall be measured at least every (Nurra_carier 1o0) * Tmeasureutra_ToD €XCEPL When UTRA
TDD isof higher priority than the currently selected E-UTRAN frequency layer and the Sgayingcai Of the E-UTRA
serving cell (or other cells on the same frequency layer) is greater than S,onintrasearch-

When higher priority UTRA TDD cells are found by the higher priority search, they shall be measured at least every
TmessureutrA_ToOD- |, &fter detecting a cell in a higher priority search, it is determined that reselection has not occurred
then the UE is not required to continuously measure the detected cell to evaluate the ongoing possibility of reselection.
However, the minimum measurement filtering requirements specified later in this section shall still be met by the UE
before it makes any determination that it may stop measuring the cell.

For a cell that has been aready detected, but that has not been reselected to, the filtering shall be such that the UE shall
be capable of evaluating that the UTRA TDD cell has met reselection criterion defined in [1] within Nyrra_carier Top
*TevaluateUTRA_TDD when Tresaemion =0as SpeCIerd intable 4.2.2.5.2-1.

Table 4.2.2.5.2-1 gives values of Tgeeutra_ToD, TmessureutrA_ToD 8N TevaiuateUTRA_TDD

Table 4.2.2.5.2-1: TgetectutrA_ToD, TmeasureutrA_T0D @8N TeyvaluateutrA_TDD

DRX TdetectUTRA_TDD | TmeasureUTRA_TDD | TevaluateUTRA_TDD

cycle [s] (number | [s] (number of

length | of DRX | DRX cycles)

[s] cycles)

0.32 [TBD] [TBD] TBD

0.64 [TBD] [TBD] TBD

1.28 [TBD] [TBD] TBD

2.56 [TBD] [TBD] TBD
4.2.25.3 Measurements of GSM cells

If the Sservingcar Of the E-UTRA serving cell is greater than Sqoninrasearch then
e the UE may not search for, or measure GSM cellsif the priority of GSM islower than the serving cell.

e the UE shall search for and measure GSM cells if the priority of GSM is higher than the serving cell. The
minimum rate at which the UE is required to search for and measure such layers may be reduced in this
scenario to maintain UE battery life.

If the Sservingcen Of the E-UTRA serving cell islessthan or equal t0 Sonintrasearcn then the UE shall measure, according to
the measurement rules defined in [1], at least every T measirecsm (Seetable 4.2.2.5.3-1):

o if adetailed neighbour cell list is provided, the signal level of the GSM BCCH carrier of each GSM neighbour
cell indicated in the measurement control system information of the serving cell; or

e if only BCCH carriers are provided, the signal level of the GSM BCCH carriersindicated in the measurement
control system information of the serving cell.

Note : If it is concluded that only blacklist, or only whitelist can be used for reselection to GSM then one of these
bullets can be deleted.

If the RSRP of the E-UTRA serving cell is greater than Thresheing nighx then the UE shall search for GSM BCCH
carrier at least every Thigner priority_search WHEre Trigher priority_search 1S described in section 4.2.2. When higher priority GSM
BCCH carriers are found by the higher priority search, they shall be measured at least every T measire,csm, and the UE
shall decode the BSIC of the GSM BCCH carrier. If, after detecting acell in a higher priority search, it is determined
that reselection has not occurred then the UE is not required to continuously measure the detected cell to evaluate the
ongoing possibility of reselection, or to continuoudly verify the BSIC of the GSM BCCH carrier every 30s. However,
the minimum measurement filtering requirements specified later in this section shall still be met by the UE before it
makes any determination that it may stop measuring the cell.

The UE shall maintain a running average of 4 measurements for each GSM BCCH carrier. The measurement samples
for each cell shall be asfar as possible uniformly distributed over the averaging period.
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If continuous GSM measurements are required by the measurement rulesin [1], the UE shall attempt to verify the BSIC
at least every 30 seconds for each of the 4 strongest GSM BCCH carriers. If achange of BSIC is detected for one GSM
cell then that GSM BCCH carrier shall be treated as a new GSM neighbour cell. If the UE detects on aBCCH carrier a
BSIC which isindicated as not allowed for that carrier in the measurement control system information of the serving
cell, the UE is not required to perform BSIC re-confirmation for that cell.

The UE shall not consider the GSM BCCH carrier in cell reselection, if the UE cannot demodul ate the BSIC of that
GSM BCCH carrier. Additionally, the UE shall not consider a GSM neighbour cell in cell reselection, if it isindicated
as not allowed in the measurement control system information of the serving cell.

Table 4.2.2.5.3-1: Tdetect,GSM, Tmeasure,GSM,

DRX Tmeasure,GSM
cycle [s] (number
length of DRX
[s] cycles)

0.32 [5.12 (16)]
0.64 [5.12 (8)]

1.28 [6.4(5)]

2.56 [7.68 (3)]

42254 Measurements of HRPD cells

In order to perform measurement and cell reselection to HRPD cell, the UE shall acquire the timing of HRPD cells.

When the measurement rules indicate that HRPD cells are to be measured, the UE shall measure CDMA2000 HRPD
Pilot Strength of HRPD cells in the neighbour cell list at the minimum measurement rate specified in this section.

The parameter "Number of HRPD Neighbor Frequency", which is transmitted on E-UTRAN BCCH, is the number of
carriers used for all HRPD cellsin the neighbour cell list.

When the RSRP of the E-UTRA serving cell (or other cells on the same frequency layer) is lower than "HRPD Start
Measuring E-UTRAN Rx Power Strength Threshold" and HRPD is of lower priority than the currently selected E-
UTRAN frequency layer, the UE shall measure CDMA2000 HRPD Pilot Strength of the HRPD cells at least every
(Number of HRPD Neighbor Frequency)* T measurenirrp- 1N €ase HRPD is of higher priority than the currently selected E-
UTRAN frequency layer the UE shall measure HRPD cells at least every (Number of HRPD Neighbor Frequency)*
Thigher_proirty_search- TNe parameter Thigher proirty search 1S defined in section 4.2.2.

The UE shal be capable of evaluating that the HRPD cell has met cell reselection criterion defined in [1] within
TevaluateHRPD-

Table 4.2.2.5.4-1 gives values of T neasurenrrp @0 T eyauateHRPD.

Table 4.2.2.5.4-1: TmeasureHRPD and TevaluateHRPD

DRX TmeasureHRPD Te/aluateHRPD [S]
cycle [s] (number (number of
length | of DRX DRX cycles)
[s] cycles)

0.32 5.12 (16) 15.36 (48)
0.64 5.12 (8) 15.36 (24)
1.28 6.4 (5) 19.2 (15)
2.56 7.68 (3) 23.04 (9)

42255 Measurements of cdma2000 1X

In order to perform measurement and cell reselection to cdma2000 1X cell, the UE shal acquire the timing of
cdma2000 1X cells.

When the measurement rules indicate that cdma2000 1X cells are to be measured, the UE shall measure cdma2000 1x
RTT Pilot Strength of cdma2000 1X cells in the neighbour cell list a the minimum measurement rate specified in this
section.
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The parameter "Number of CDMA2000 1X Neighbor Frequency”, which is transmitted on E-FUTRAN BCCH, is the
number of carriers used for all cdma2000 1X cellsin the neighbour cell list.

When the RSRP of the E-UTRA serving cell (or other cells on the same frequency layer) islower than "CDMA2000 1X
Start Measuring E-UTRAN Rx Power Strength Threshold” and cdma2000 1X is of lower priority than the currently
selected E-UTRAN frequency layer, the UE shall measure Pilot Ec/lo of the CDMAZ2000 1X cells at least every
(Number of CDMA2000 1X Neighbor Frequency)* Tmeasurecomazooo_1x- |N case cdma2000 1X is of higher priority than
the currently selected E-UTRAN frequency layer, the UE shall measure cdma2000 1X cells at least every (Number of
CDMAZ2000 1X Neighbor Frequency)* Trigner proirty_search- 1 N€ Parameter Trigner proirty_search 1S defined in section 4.2.2.

The UE shall be capable of evaluating that the cdma2000 1X cell has met cell reselection criterion defined in [1] within
Teval uateCDMA2000_1X -+

Table 4.2.2.5.5-1 gives values of TmeasureCDMAZOOO_lX and TevaluateCDMA2OOO_lX.

Table 4.2.2.5.5-1: TreasurecDMA2000 1 and T evaluateCDMA2000 1x

DRX TmeasureCDMAZOOO_ZLX Tevaluate(‘,DMA2000_1X
cycle | [s] (number of [s] (number of
I[e?gth DRX cycles) DRX cycles)

s

0.32 5.12 (16) 15.36 (48)
0.64 5.12 (8) 15.36 (24)
1.28 6.4 (5) 19.2 (15)
2.56 7.68 (3) 23.04 (9)

4.2.2.6

Evaluation of cell re-selection criteria

The UE shall evaluate the intra-frequency, inter-frequency and inter-RAT cell reselection criteriadefined in [1] at least
every DRX cycle.

4.2.2.7 Maximum interruption in paging reception
UE shall perform the cell re-selection with minimum interruption in monitoring downlink channels for paging
reception.

At intra-frequency and inter-frequency cell re-selection, the UE shall monitor the downlink of serving cell for paging
reception until the UE is capable to start monitoring downlink channels of the target intra-frequency cell for paging
reception. The interruption time shall not exceed Tg_gytra + 50 MS.

Atinter-RAT cell re-selection, the UE shall monitor the downlink of serving cell for paging reception until the UE is
capable to start monitoring downlink channels for paging reception of the target inter-frequency cell. For E-UTRAN to
UTRA cell re-selection the interruption time must not exceed Tg_ytra + 50 ms. For E-FUTRAN to GSM cell re-
selection the interruption time must not exceed Tgccy + 50 ms.

Tg.eutra iSthetime required for receiving all the relevant system information data according to the reception procedure
and the RRC procedure delay of system information blocks defined in [2] for aE-UTRAN cell.

Ts.utra iSthetime required for receiving all the relevant system information data according to the reception procedure
and the RRC procedure delay of system information blocks defined in [7] for aUTRAN cell.

Tgccn 1S the maximum time allowed to read BCCH data from a GSM cell defined in [8].

These requirements assume sufficient radio conditions, so that decoding of system information can be made without
errors and does not take into account cell re-selection failure.

At cell re-selection to HRPD, the UE shall monitor the downlink of serving cell for paging reception until the UE is
capable of starting to monitor downlink channels for paging reception of the target HRPD cell. For HRPD cell re-
selection the interruption time must not exceed Tg_rep + 50 MS.

Ts.nrep iS the time required for receiving all the relevant system information data according to the reception procedure
and the upper layer (Layer 3) procedure delay of system information blocks defined in [15] in for HRPD cell.
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At cell re-selection to cdma2000 1X, the UE shall monitor the downlink of serving cell for paging reception until the
UE is capable of starting to monitor downlink channels for paging reception of the target cdma2000 1X cell. For
cdma2000 1X cell re-selection the interruption time must not exceed Tg-camazo00 1x + 50 MS.

Ts-camazo00_1x 1S the time required for receiving al the relevant system information data according to the reception
procedure and the upper layer (Layer 3) procedure delay of system information blocks defined in [15] for cdma2000 1X
cell.

42.2.8 void

5 E-UTRAN RRC_CONNECTED state mobility

5.1 E-UTRAN Handover
51.1 Introduction

51.2 Requirements

5.1.2.1 E-UTRAN FDD - FDD

The requirementsin this section are applicable to both intra-frequency and inter-frequency handovers.

5.1.21.1 Handover delay
Procedure delays for all procedures that can command a handover are specified in [2].

When the UE receives a RRC message implying handover the UE shall be ready to start the transmission of the new
uplink PRACH channel within Dpagover SECONds from the end of the last TT1 containing the RRC command.

Where:

Drandover €quals the maximum RRC procedure delay to be defined in section 11.2 in 3GPP TS 36.331 [2] plus the
interruption time stated in section 5.1.2.1.2.

5.1.2.1.2 Interruption time

The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the
time the UE starts transmission of the new PRACH, excluding the RRC procedure delay. This requirement applies
when UE is not required to perform any synchronisation procedure before transmitting on the new PRACH.

When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt
Tinterrupt = Tsearen + Tiy +20Ms

Where:

Tarch ISthe time required to search the target cell when the target cell is not already known when the handover
command is received by the UE. If the target cell is known, then T = 0 ms. Regardless of whether DRX isin
use by the UE, Tgaen shal still be based on non-DRX target cell search times.

Ty istheinterruption uncertainty in acquiring the first available PRACH occasion in the new cell. T,y can be up
to TBD.

In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement
during the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in Section
8.1.2.2.1 for intra-frequency handover and Section 8.1.2.3.1 for inter-frequency handover.
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5.2.2.2 E-UTRAN FDD - TDD

The requirements in this section are applicable to handover from FDD to TDD. The requirementsin this section shall
apply to UE supporting FDD and TDD.

The requirements in section 5.2.2.4 apply for this section.

5.2.2.2.1 (Void)
5.2.2.2.2 (Void)
5.2.2.3 E-UTRAN TDD - FDD

The requirements in this section are applicable to handover from TDD to FDD. The requirementsin this section shall
apply to UE supporting FDD and TDD.

The requirements in section 5.1.2.1 apply for this section.

5.2.2.3.1 (Void)
5.2.2.3.2 (Void)
5.2.2.4 E-UTRAN TDD — TDD

The requirements in this section are applicabl e to both intra-frequency and inter-frequency handovers.

5.2.2.4.1 Handover delay
Procedure delays for all procedures that can command a handover are specified in 3GPP TS 36.331 [2].

When the UE receives a RRC message implying handover, the UE shall be ready to start the transmission of the new
uplink UpPTS or PRACH channel within Dyag0ver SeCONds from the end of the last TTI containing the RRC command.

Where:

Drandover €Quals the maximum RRC procedure delay to be defined in section 11.2 in 3GPP TS36.331 [2] plus the
interruption time stated in section 5.1.2.4.2.

5.2.2.4.2 Interruption time

The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the
time the UE starts transmission of the new UpPTS or PRACH, excluding the RRC procedure delay. This requirement
applies when UE is not required to perform any synchronisation procedure before transmitting on the new UpPTS or
PRACH.

When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than T; nterrupt
Tinterrupt = Tsearen + Tiu + 20 Ms
Where
Tsach IS the time required to search the target cell when the target cell is not already known when the handover
command is received by the UE. If the target cell is known, then Teqen = 0 ms. Regardless of whether DRX isin
use by the UE, Tgen shal still be based on non-DRX target cell search times.

Ty isthe interruption uncertainty in acquiring the first available UpPTS or PRACH occasion in the new cell. T,y
canbeupto TBD.
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In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during
the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in Section 8.1.2.2.2
for intra-frequency handover and Section 8.1.2.3.4 for inter-frequency handover.

5.3 Handover to other RATS

5.3.1 E-UTRAN - UTRAN FDD Handover

5.3.1.1 Introduction

Editor"s note: The hard handover procedure is assumed to be initiated by E-UTRAN by sending a MOBILITY FROM E-
UTRA RRC command.

5.3.1.1.1 Handover delay

Procedure delay is specified in section 11.2 in 3GPP TS36.331 [2].

When the UE receives a RRC message implying handover to UTRAN with the activation time "now" or earlier than
RRC procedure delay seconds from the end of the last E-UTRAN TTI containing the RRC command, the UE shall be
ready to start the transmission of the new UTRA uplink DPCCH within Dyagover SECONds from the end of the last E-
UTRAN TTI containing the RRC MOBILITY FROM E-UTRA command.

[Editor"s note: An accurate definition for the concept of "activation time" is still needed]

If the accessis delayed to an indicated activation time later than E-UTRAN RRC procedure delay seconds from the end
of thelast TTI containing the E-UTRAN RRC command, the UE shall be ready to start the transmission of the new
uplink DPCCH at the designated activation time + interruption time.

where:

- Drandover €quals the RRC procedure delay defined in section 11.2 in 3GPP TS 36.331 [2] plus the interruption
time stated in section 5.3.1.1.2.

5.3.1.1.2 Interruption time

The interruption time, i.e. the time between the last TTI containing a transport block on the E-UTRAN PDSCCH and
the time the UE starts transmission of the new uplink DPCCH depends on whether the target cell is known for the UE
or not. Thetarget cell is known if it has been measured by the UE during the last 5 seconds otherwise it is unknown.
The UE shall always perform a UTRA synchronisation procedure as part of the handover procedure.

If the target cell is known the interruption time shall be less than T; nterruptl
Tinterruptl = Tiw* TynetS0+ 10* Fra ms
If the target cell is unknown the interruption time shall be less than Tinterrupt2
Tinterrupt2 = TiwtTync+150 + 10*Frne Ms

This requirement shall be met, provided that there is one target cell in the MOBILITY FROM E-UTRA command.
Performance requirements for E-UTRA to UTRA soft handover are not specified. When UE is connected to an E-
UTRA cdl, UTRA SFN timing measurements are not reported. This implies that the timing of the DPCH of the UTRA
target cells in the active set cannot be configured by UTRAN to guarantee that all target cells fall within the UE
reception window of T, +/- 148 chips.

Where:
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T is the interruption uncertainty when changing the timing from the E-UTRAN to the new UTRAN
cell. Ty can be up to one UTRA frame (10 ms).

Frmax denotes the maximum number of radio frames within the transmission time intervals of al
transport channel s that are multiplexed into the same CCTrCH on the UTRA target cell.

Tyne isthe time required for measuring the downlink DPCCH channel as stated in 3GPP TS 25.214
section 4.3.1.2 [20]. In case higher layers indicate the usage of a post-verification period Tgn=0
ms. Otherwise Tgnc=40 ms.

The phase reference is the primary CPICH.

The reguirementsin this section assume that N312 has the smallest possible valuei.e. only one insync is required.

5.3.2 E-UTRAN - UTRAN TDD Handover

5321 Introduction

The purpose of inter-RAT handover from E-UTRAN to UTRAN TDD isto change the radio access mode from E-
UTRAN to UTRAN TDD. The handover procedure isinitiated from E-UTRAN with a RRC message that implies a
hard handover as described in [2].

5.3.2.2 Requirements

The requirements in this section shall apply to UE supporting E-UTRAN and UTRAN TDD.

5.3.2.2.1 Handover delay
RRC procedure performance values for all RRC procedures that can command a hard handover are specified in [2].

When the UE receives a RRC message implying E-UTRAN/UTRAN TDD handover with the activation time "now" or
earlier than RRC procedure delay seconds from the end of thelast TTI containing the RRC command, the UE shall be
ready to start the transmission of the new uplink DPCH or the SYNC-UL within Dyagover S€CONds from the end of the
last TTI containing the RRC MOBILITY FROM E-UTRA command.

If the accessis delayed to an indicated activation time later than RRC procedure delay seconds from the end of the last
TTI containing the RRC command, the UE shall be ready to start the transmission of the new uplink DPCH at the
designated activation time + interruption time.

Where:
- Drandover €quals the RRC procedure performance value as defined in [2] plus the interruption time stated in
section 5.3.2.2.
5.3.2.2.2 Interruption time

The interruption time, i.e. the time between the end of the last TTI containing a transport block on the E-UTRAN
PDCCH and the time the UE starts transmission of the new uplink DPCH or the SYNC-UL, is dependent on whether
the target cell isknown for the UE or not. The UE shall always perform a UTRA synchronisation procedure as part of
the handover procedure.

If the target cell has been measured by the UE during the last 5 seconds, the interruption time shall be less than
Tinterrupt1

Tinterrupu: Toffset+TUL+30* FSFN+[20] +10* I:max ms

If the target cell has not been measured by the UE during the last 5 seconds, the interruption time shall be less than
Tinterrupt2

Tinterruptz= Tofrsert TuL+30* Faen+[180] +10* Fia Ms
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Where:
T offset Equal to 10 ms, the frame timing uncertainty between the old cell and the target cell and the time
that can elapse until the appearance of a Beacon channel
TuL Equal to 10 ms, the time that can elapse until the appearance of the UL timeslot in the target cell
Fsen Equal to 1 if SFN decoding is required and equal to O otherwise
Frax denotes the maximum number of radio frames within the transmission time intervals of all

transport channels that are multiplexed into the same CCTrCH.

The interruption time requirements for an unknown target cell shall apply only if the signal quality of the unknown
target cell is sufficient for successful synchronisation with one attempt.

5.3.3 E-UTRAN - GSM Handover

5331 Introduction

The purpose of inter-RAT handover from E-UTRAN to GSM isto transfer a connection between the UE and E-
UTRAN to GSM. The handover procedure isinitiated from E-UTRAN with a RRC message (MOBILITY FROM E-
UTRA). The procedureis described inin 3GPP TS 36.331 [2].

5.3.3.2 Requirements
The requirements in this section shall apply to UE supporting E-UTRAN and GSM.

The requirements given below in Tables 5.3.3.2.1-1 and 5.3.3.2.2-1 for the case where the UE has not synchronised to
the GSM cell before receiving the RRC MOBILITY FROM E-UTRA command are valid when the signal quality of the
GSM cell is sufficient for successful synchronisation with one attempt. If the UE is unable to synchronise to the GSM
cell on the first attempt, it shall continue to search for synchronisation information for up to 800 ms duration. If after
800 ms the UE has not synchronised to the GSM cell it shall follow the handover failure procedure specified in [2].

5.3.3.2.1 Handover delay

When the UE receivesa RRC MOBILITY FROM E-UTRA command with the activation time "now" or earlier than
RRC procedure delay (see below) from the end of the last TTI containing the RRC command, the UE shall be ready to
transmit (as specified in [10]) on the channel of the new RAT within the value in table 5.3.3.2.1-1 from the end of the
last TTI containing the RRC command.

If the access is delayed to an indicated activation time later than RRC procedure delay from the end of the last TTI
containing the RRC command, the UE shall be ready to transmit (as specified in [10]) on the channel of the new RAT
at the designated activation time + interruption time.

The UE shall process the RRC procedures for the MOBILITY FROM E-UTRA command within 50 ms, which is noted
as RRC procedure delay. If the activation time is used, it corresponds to the CFN of the E-UTRAN channel.

Table 5.3.3.2.1-1: E-UTRAN/GSM handover - handover delay

UE synchronisation status handover delay [ms]
The UE has synchronised to the GSM cell before the 90
RRC MOBILITY FROM E-UTRA COMMAND is
received
The UE has not synchronised to the GSM cell before 190
the RRC MOBILITY FROM E-UTRA COMMAND is
received
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5.3.3.2.2 Interruption time

Theinterruption time, i.e. the time between the end of the last TTI containing a transport block on the old channel and
the time the UE is ready to transmit on the new channel, shall be less than the value in table 5.3.3.2.2-1.

Table 5.3.3.2.2-1: E-UTRAN/GSM handover - interruption time

Synchronisation status Interruption time [ms]
The UE has synchronised to the GSM cell before the 40
RRC MOBILITY FROM E-UTRA COMMAND is
received
The UE has not synchronised to the GSM cell before 140
the RRC MOBILITY FROM E-UTRA COMMAND is
received

5.4 Handover to Non-3GPP RATSs

541 E-UTRAN — HRPD Handover

54.1.1 Introduction

The handover procedure from E-UTRAN to HRPD isinitiated when E-UTRAN sends handover command to the UE
through dedicated RRC signalling.

541.1.1 Handover delay

The handover delay (Drangover) iS defined as the sum of the RRC procedure delay, which is defined in [2] in section
[TBD] and the interruption time specified in section 5.4.1.1.2.

When the UE receives a RRC message implying handover to HRPD, the UE shall be ready to start the transmission of
the new reverse control channel in HRPD within Dya,gover from the end of the last E-UTRAN TTI containing the RRC
command.

54.1.1.2 Interruption time

The interruption time, i.e. the time between the last TTI containing a transport block on the E-UTRAN PDSCH and the
time the UE starts transmission of the reverse control channel in HRPD depends on whether the target cell is known to
the UE or not.

An HRPD cdll isknown if it has been measured by the UE during the last 5 seconds otherwise it is unknown. Under the
reference conditions specified in sub-clause 6.6 of [13], the interruption time shall be less than Tiperrypt

Tinterrupt = Tiu * [40] + [10]*KC*SWy + [10]*OC*SWo ms

Where:
T It is the interruption uncertainty when changing the timing from the E-UTRAN to the new HRPD
cell. T,y can be up to one HRPD frame (26.66 ms).
_ srch win_k o o
SW is SWk = T where srch_win_k isthe number of HRPD chips indicated by the

search window for known target HRPD cellsin the message
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SWo is SWo = [%—‘ where srch_win_o is the number of HRPD chips indicated by the
search window for unknown target HRPD cellsin the message

KC It is the number of known target HRPD cellsin the message, and

oC It is the number of unknown target HRPD cells in the message.

Note: An additional delay in the interruption time may occur due to the reverse link silence interval [11], whichis
specific to HRPD.

5472 E-UTRAN — cdma2000 1X Handover

5421 Introduction

The handover procedure from E-UTRAN to cdma2000 1X isinitiated when E-UTRAN sends handover command to the
UE through dedicated RRC signalling.

54211 Handover delay

The handover delay (Drangover) iS defined as the sum of the RRC procedure delay, which is defined in [2] in section
[TBD] and the interruption time specified in section 5.4.2.1.2.

When the UE receives a RRC message implying handover to cdma2000 1X, the UE shall be ready to start the
transmission of the new reverse control channel in cdma2000 1X within Dpangover from the end of the last E-UTRAN
TTI containing the RRC command.

54.21.2 Interruption time

Theinterruption time, i.e. the time between the last TTI containing a transport block on the E-UTRAN PDSCH and the
time the UE starts transmission of the reverse control channel in cdma2000 1X depends on whether the target cell is
known to the UE or not.

A cdma2000 1X cell isknown if it has been measured by the UE during the last 5 seconds otherwise it is unknown.
Under the reference conditions specified in sub-clause 4.2.1 of [14], the interruption time shall be less than Tjpterrypt:

Tinterrupt = Tiu + [40] + [10]*KC*SWy + [10]*OC*SWo ms

Where:

T It isthe interruption uncertainty when changing the timing from the E-UTRAN to the new
¢cdma2000 1X cell. T,y can be up to one cdma2000 1X frame (20 ms).
_ [ srch_win k] o o

SW is SWk = T where srch_win_k isthe number of cdma2000 1x chipsindicated by
the search window for known target cdma2000 1x cellsin the message
_ [srch_win o] o N

SWo is SWp = T where srch_win_o isthe number of cdma2000 1x chips indicated by
the search window for unknown target cdma2000 1x cellsin the message

KC It isthe number of known target cdma2000 1X cellsin the message, and

oC It is the number of unknown target cdma2000 1X cells in the message.
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6 RRC Connection Mobility Control

6.1 RRC Re-establishment
The requirementsin this section are applicable to both EFUTRAN FDD and TDD.
6.1.1 Introduction

RRC connection re-establishment isinitiated when a UE in RRC connected mode looses RRC connection due to any of
these reasons: radio link failure, handover failure or radio link problem. The RRC es-tablishment procedure is specified
insection5.3.7in TS36.331 [2].

6.1.2 Requirements

In RRC connected mode the UE shall be capable of sending RRCConnectionReestablishmentRequest message within
Treestablisn delay SECONAS from the moment it detects alossin RRC connection. The total RRC connection delay (T e
establish_delay) Shall be less than:

Treestanlish deday= T RRC_re-establish_procedure delay™ TUL_grant + T UE re-establish_delay

TRRC reestablish_procedure delay: 11 1S the RRC procedure delay as specified in TS 36.331 [2].

TuL_gant: It isthe time required to acquire and process uplink grant from the target cell. The uplink grant is required to
transmit RRCConnectionReestablishmentRequest message.

The UE re-establishment delay (Tug reesablisn delay) 1S SPecified in section 6.1.2.1.

6.1.2.1 UE Re-establishment delay requirement

The UE re-establishment delay (Tyg reesablisn delay) 1S the time between the moments when any of the conditions
requiring RRC re-estbalishment as defined in section 5.3.7 in TS 36.331 [2] is detected by the UE to the time when the
UE sends PRACH to the target cell. The UE re-establishment delay (Tug reesalish deiay) r€quirement shall be less than:

Ty reestalisn deiay = D0 MS + Nyeg* Tsearch + Ty + Tprach

Teearch: It isthe time required by the UE to search the target cell.

Teearch = 11 15[100] msif the target cell is known by the UE; the target cell is known if it has been measured by
the UE in the last 5 seconds.

T sarch = 11 1800 msif the target cell is unknown by the UE; the target cell is unknown if it has not been
measured by the UE in the last 5 seconds.

Tg =0in the cases where UE doesn™t need to read system information. Otherwise, T isthe time required for
receiving all the relevant system information according to the reception procedure and the RRC procedure delay
of system information blocks defined in TS 36.331 [2] for E-UTRAN cell.

Trracn = The additional delay caused by the random access procedure; it will be at least 10 ms due to random
access occasion and there might be additional delay due to ramping procedure.

Nireq: It isthe total number of E-UTRA frequencies to be monitored for RRC re-establishment; Niq= 1 if the
target cell is known.

Thereisno requirement if the target cell does not contain the UE context.
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6.2 Random Access

7 Timing and signalling characteristics

7.1 UE transmit timing

7.1.1 Introduction

The UE shall have capahility to follow the frame timing change of the connected eNode B. The uplink frame
transmission takes place approximately Nta* Ts seconds before the reception of the first detected path (in time) of the
corresponding downlink frame from the reference cell as specified in 3GPP TS 36.211 [16]. UE initial transmit timing
accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are defined
in the following requirements.

7.1.2 Requirements

The UE initia transmission timing error shall be less than or equal to [£12* Tg] seconds. This requirement applies at the
first transmission on the uplink. The reference point for the UE initial transmit timing control requirement shall be the
time when [the first detected path (in time)] of the corresponding downlink frame is received from the reference cell
minus Ny4* Ts seconds.

The UE shall be capable of changing the transmission timing according to the received downlink frame. When the
transmission timing error between the UE and the reference cell exceeds [+ 12* T4 seconds the UE isrequired to adjust
itstiming to within [ £ 12*T¢] seconds.

All adjustments made to the UE timing shall follow these rules:
1) The maximum amount of the timing change in one adjustment shall be [2*Tg] seconds.
2) The minimum adjustment rate shall be [7*Tg] seconds per second.
3) The maximum adjustment rate shall be [2*Tg] seconds per [200ms].

Taking into account the timing change in one adjustment can be less than [2* Ts] seconds and considering [800*d] ms
period, the UE transmit timing shall not change in excess of [+8*d* Tg] seconds from the timing at the beginning of this
[800*d] ms period, where [0<d<1/4].

7.2 UE timer accuracy

7.2.1 Introduction

UE timers are used in different protocol entities to control the UE behaviour.

71.2.2 Requirements
For UE timers specified in section 7.3 in [2], UE shall comply with the timer accuracies according to Table 7.2.2-1.

The requirements are only related to the actual timing measurementsinternally in the UE. They do not include the
following:

- Inaccuracy in the start and stop conditions of atimer (e.g. UE reaction time to detect that start and stop
conditions of atimer isfulfilled), or

- Inaccuracies due to restrictions in observability of start and stop conditions of a UE timer (e.g. TTI alignment
when UE sends messages at timer expiry).
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Table 7.2.2-1

Timer value [s] Accuracy
timer value < [4] +[0.19]

timer value > [4] + [2.5%]

7.3 Timing Advance

7.3.1 Introduction

The timing advance isinitiated from E-UTRAN with MAC message that implies and adjustment of the timing advance,
see 3GPP TS 36.321 [17] section 5.2.

7.3.2 Requirements

7.3.2.1 Timing Advance adjustment delay

UE shall adjust the timing of its uplink transmission timing at sub-frame n+6 for a timing advancement command
received in sub-frame n.

7.3.2.2 Timing Advance adjustment accuracy

The UE shall adjust the timing of its transmissions with an accuracy better than or equal to [£4* Ts seconds] to the
signalled timing advance value. The timing advance command is expressed in multiples of 16* Tsand isrelativeto the
current uplink timing.

7.4 Cell phase synchronization accuracy (TDD)

7.4.1 Definition

Cell phase synchronization accuracy is defined as the maximum absol ute deviation in frame start timing between any
pair of cells on the same frequency that have overlapping coverage areas.

7.4.2 Minimum requirements

The cell phase synchronization accuracy measured at BS antenna connectors shall be better than the requirement
specified in table 7.4.2-1.

Table 7.4.2-1
Cdl Type Cel Radius Requirement
Small cell <TBD km <3us
Large cell >TBD km <TBD us
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8 UE Measurements Procedures in
RRC_CONNECTED State

8.1 General Measurement Requirements

8.1.1 Introduction

This section contains requirements on the UE regarding measurement reporting in RRC_CONNECTED state. The
requirements are split in E-UTRA intrafrequency, E-UTRA inter frequency, Inter-RAT UTRA FDD, UTRA TDD and
GSM measurements. These measurements may be used by the E-UTRAN, e.g. for handover decisions. The
measurement quantities are defined in [4], the measurement model is defined in TBD and measurement accuracies are
specified in section 9. Control of measurement reporting is specified in [2].

8.1.2 Requirements

8.1.2.1 UE measurement capability

If the UE requires transmission gaps to identify and measure inter-frequency and/or inter-RAT cells, in order for the
requirements in the following subsections to apply the E-UTRAN must provide a single transmission gap pattern with
constant gap duration for concurrent monitoring of all frequency layers and RATS.

During the monitoring gaps the UE:
- shall not transmit any data
- isnot expected to tuneitsreceiver on the E-UTRAN serving carrier frequency.

Inter-frequency and inter-RAT measurement requirements within this section rely on the UE being configured with one
monitoring gap pattern. UEs shall only support those measurement gap patternslisted in Table 8.1.2.1-1 that are
relevant to its measurement capabilities.

Table 8.1.2.1-1: Gap Pattern Configurations supported by the UE

Gap Pattern | Transmission Gap Transmission Measurement Purpose
Id Length (TGL, ms) Gap Repetition
Period
(TGRP, ms)
0 6 40 Inter-Frequency E-UTRAN

FDD and TDD, UTRAN
FDD, GERAN, LCR TDD,
HRPD, CDMA2000 1x
1 6 80 Inter-Frequency E-UTRAN
FDD and TDD, UTRAN
FDD, GERAN, LCR TDD,
HRPD, CDMA2000 1x

TBD TBD TBD TBD

[Editor"s note: Further patterns still need to be defined in order to fulfil al required Inter-RAT monitoring
purposes.]

The requirements in section 9 are applicable for a UE performing measurements according to this section.

8.1.2.1.1 Monitoring of multiple layers using gaps

When monitoring of multiple inter-frequency E-UTRAN FDD and inter-RAT (UTRAN, GSM) using gapsis
configured, the UE shall be capable of performing one measurement of the configured measurement type (RSRP,
RSRQ, UTRAN, UTRAN FDD CPICH measurements, GSM carrier RSSI, etc.) of detected cells on all the layers
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The effective total number of frequencies being monitored is

Nfreq = Nireq, e-UTRA + Nfrequtra + Mgsm

where

Nireq, E-uTRA 1S the number of E-UTRA carriers being monitored (FDD and TDD)
Nirequtra 1S the number of E-UTRA carriers being monitored (FDD and TDD)

Mgsw IS an integer which is afunction of the number of GSM carriers on which measurements are being performed.
Mgsm isequal to O if no GSM carrier is being monitored. For a TGRP of 40 ms, Mggy isequal to 1 if cellson up to 32
GSM carriers are being measured. For a TGRP of 80 ms, Mggy iS equal to [ceil (Ncarierscsm /20)] where Nearriersgsw 1S the
number of GSM carriers on which cells are being measured. [Editor"s note: If additional gap patterns with periodicities
other than 40 ms or 80 ms are added, Mgy Would need to be defined for them.]

Additionally, Tye1 is defined as the minimum time in milliseconds that is available for inter frequency and inter RAT
measurements during the measurement period a 480ms period with an arbitrarily chosen timing. The minimum time per
transmission gap is calculated by assuming 2*0.5 ms for implementation margin.

[Editor"s note: Requirements for measurements on inter-frequency E-UTRA TDD and other RATs (UTRAN TDD,
cdma2000 and HRPD) when multiple layers are being monitored will need to be included into this section when the
individual requirements for those RATs are defined in Section 8.1.2.]

[Editor"s note: A mandatory behaviour on how the UE utilizes monitoring gaps for the different layers will not be
specified in 36.133.]

8.1.2.2 E-UTRAN intra frequency measurements

The UE shall be able to identify new intra-frequency cells and perform RSRP measurements of identified intra-
frequency cells without an explicit intra-frequency neighbour cell list containing physical layer cell identities. During
the RRC_CONNECTED state the UE shall continuously measure identified intra frequency cells and additionally
search for and identify new intra frequency cells.

8.1.2.2.1 E-UTRAN FDD intra frequency measurements

8.1.2.2.11 E-UTRAN intra frequency measurements when no DRX is used

When no DRX isin use the UE shall be able to identify a new detectable FDD intrafrequency cell within

T _ T TM easurement Period, Intra
identify intra — ° basicidentify E-UTRA_FDD, intra T
Intra

ms

where
Tyasic_identify_E-UTRA_FDD, intra 1S 800 ms
A cell snall be considered detectable when
- RSRP related side condition given in Section 9.1 are fulfilled for a corresponding Band,
- SCH_RP> [-127] dBm for Bands[1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40] and SCH Es/lot > [- 6] dB.
- SCH_RP|4gn [-126] dBm for Band [9] and SCH_RP/lot > [- 6] dB,
- SCH_RP |ggm> [-125] dBmfor Bands[2, 5, 7 and 11] and SCH_RP/Iot > [- 6] dB,

- SCH_RP |jgn [-124] dBm for Bands [3, 8, 13 ...] and SCH_RP/lot > [- 6] dB.
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T Messurement_period,intra= 200 Ms. The measurement period for Intra frequency RSRP measurements.

Tinra - Thisisthe minimum time that is available for intra frequency measurements, during the measurement period
with an arbitrarily chosen timing. Time is assumed to be available for performing intra frequency measurements
whenever the receiver is guaranteed to be active on the intra frequency carrier.

Identification of a cell shall include detection of the cell and additionally performing a single measurement with
measurement period of Tyeasrement_period inra 1 Nigher layer filtering is used, an additional cell identification delay can be
expected.

Inthe RRC_CONNECTED state the measurement period for intra frequency measurementsis 200 ms. When no
measurement gaps are activated, the UE shall be capable of performing RSRPand RSRQ measurements for 8 identified-
intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the
measurement period of 200 ms. When measurement gaps are activated the UE shall be capable of performing
measurements for at |east Y easurement intra CEllS , Where Y peasirement inra 1S defined in the following equation. If the UE has
identified more than Y easurement intra CEl S, the UE shall perform measurements of al identified cells but the reporting rate
of RSRP and RSRQ measurements of cells from UE physical layer to higher layers may be decreased.

T

Intra
basic measurement FDD T cells
Measurement_Period, Intra

Y = Floor< X

measurement intra

where
Xbasic measurement FDD — 8 (Cel IS)
T Measurement_period intra= 200 Ms. The measurement period for Intra frequency RSRP measurements.

Tinra: Thisisthe timethat is available for intra frequency measurements, during the measurement period with an
arbitrarily chosen timing. Timeis assumed to be available for performing intra frequency measurements
whenever the receiver is guaranteed to be active on the intra frequency carrier.

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.
8.1.2211.1 Measurement Reporting Requirements

81221111 Periodic Reporting

Reported measurements contained in periodically triggered measurement reports shall meet the requirements in section
0.

8.1.2.21.1.1.2 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirementsin
section 9.

Thefirst report in event triggered periodic measurement reporting shall meet the requirements specified in section
8.1.2.2.1.1.1.3 Event Triggered Reporting.

81221113 Event Triggered Reporting
Reported measurements contained in event triggered measurement reports shall meet the requirements in section 9.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay
excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay
uncertainty is: [2] X TTlpcch. This measurement reporting delay excludes a delay which caused by no UL resoureces for
UE to send the measurement report.
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The event triggered measurement reporting delay, measured without L3 filtering shall be lessthan T jgenity inra defined in
Section 8.1.2.2.1.1 When L3 filtering is used an additional delay can be expected.

If acell has been detectable at |east for the time period Tigenity inra 8Nd then enters or leaves the reporting range, the
event triggered measurement reporting delay shall be less than Tyieasurement_period intra Provided the timing to that cell has
not changed more than [FFS] while transmission gap has not been available and the L3 filter has not been used.

8.1.2.2.1.2 E-UTRAN intra frequency measurements when DRX is used

When DRX isin use the UE shall be able to identify a new detectable FDD intra frequency cell within Tigenity inra 8
shown intable8.1.2.2.1.2-1

Table 8.1.2.2.1.2-1: Requirement to identify a newly detectable FDD intrafrequency cell

DRX cycle Tidentify intra (S)
length (s) (DRX cycles)
<0.04 0.8 (Note)
0.08 [3.2 (40)]
0.16 [3.2(20)]
0.32 [6.4(20)]
0.64 [12.8(20)]
1.28 [25.6 (20)]
2.56 [51.2 (20)]
Note: number of DRX cycle depends
upon the DRX cycle in use

A cell shall be considered detectable when
- RSRP>-TBD dBmand Eglot > TBD,
- SCH_RP>-TBD dBmand SCH Eglot > [- 6] dB.

In the RRC_CONNECTED state with DRX cycles of 80ms or greater the measurement period for intra frequency
measurements is T measure intra 8 Shown in table 8.1.2.2.1.2-2. The UE shall be capable of performing RSRP
measurements for [8] identified-intra-frequency cells, and the UE physical layer shall be capable of reporting
measurements to higher layers with the measurement period of Tmesure intrar

Table 8.1.2.2.1.2-2: Requirement to measure FDD intrafrequency cells

DRX cycle Tmeasure_intra (S)
length (s) (DRX cycles)
£0.04 0.2 (Note)
0.08 0.4 (5)
0.16 0.8 (5)
0.32 1.6 (5
0.64 3.2(5
1.28 6.4 (5)
2.56 12.8 (5)
Note: number of DRX cycle depends
upon the DRX cycle in use

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.

8.1.2.21.21 Measurement Reporting Requirements

8.1.2.21.1.21 Periodic Reporting

Reported measurements contained in periodically triggered measurement reports shall meet the requirements in section
9.
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8.1.2.21.1.2.2 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirementsin
section 9.

Thefirst report in event triggered periodic measurement reporting shall meet the requirements specified in section
8.1.2.2.1.1.2.3 Event Triggered Reporting.

8.1.2.2.1.1.23 Event Triggered Reporting
Reported measurements contained in event triggered measurement reports shall meet the requirementsin section 9.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay
excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay
uncertainty is. [2] X TTlpcch. This measurement reporting delay excludes a delay which caused by no UL resoureces for
UE to send the measurement report.

The event triggered measurement reporting delay, measured without L 3 filtering shall be less than T jgenity inra defined in
Section 8.1.2.2.1.1 When L 3 filtering is used an additional delay can be expected.

If acell has been detectable at |least for the time period Tigenity inra 8d then enters or leaves the reporting range, the
event triggered measurement reporting delay shall be less than T yeasure inra Provided the timing to that cell has not
changed more than [FFS] while transmission gap has not been available and the L3 filter has not been used.

8.1.2.2.2 E-UTRAN TDD intra frequency measurements

8.1.2.2.21 E-UTRAN intra frequency measurements when no DRX is used

When no DRX isin use the UE shall be able to identify a new detectable TDD intra frequency cell within

T

T _ T Measurement Period, Intra
identify intra — ' basicidentify E-UTRA_TDD, intra T
Intra

ms

where
Tesic_identify E-UTRA_TDD, intra 1S [800] ms
A cell shall be considered detectable when
- RSRP>-TBD dBmand Es/lot > TBD,
- SCH_RP>-TBD dBmand SCH Eg/lot > TBD dB.
Tweasurement_period nra= [200] ms. The measurement period for Intra frequency RSRP measurements.

Tintra - Thisisthe minimum time that is available for intra frequency measurements, during the measurement period
with an arbitrarily chosen timing.

If higher layer filtering is used, an additional cell identification delay can be expected.

Inthe RRC_CONNECTED state the measurement period for intra frequency measurementsis[200] ms. When no
measurement gaps are activated, the UE shall be capable of performing RSRP measurements for [8] identified-intra-
frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the
measurement period of [200] ms. When measurement gaps are activated the UE shall be capable of performing
measurements for at least Y easurement intra CEllS , Where Y peasrement inra 1S defined in the following equation. If the UE has
identified more than Y easurement intra CEl S, the UE shall perform measurements of al identified cells but the reporting rate
of RSRP measurements of cells from UE physical layer to higher layers may be decreased.
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.I_
Intra cels

Measurement_Period, Intra

Y

measurement intra FlOOr Xbas'c measurement TDD T

where
Xbas'c measurement TDD — [8] (Ce”S)
TMeasurement_period inra= [200] ms. The measurement period for Intra frequency RSRP measurements.

Tinra : Thisisthe minimum time that is available for intra frequency measurements, during the measurement
period with an arbitrarily chosen timing.

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.

8.1.2.2.2.2 E-UTRAN intra frequency measurements when DRX is used

When DRX is in use the UE shall be able to identify a new detectable TDD intra frequency cell within Tigenty inrra 8S
shown intable8.1.2.2.2.2-1

Table 8.1.2.2.2.2-1: Requirement to identify a newly detectable TDD intrafrequency cell

DRX cycle Tidentify intra (S)
length (s) (DRX cycles)
<0.04 0.8 (Note)
0.08 [3.2 (40)]
0.16 [3.2(20)]
0.32 [6.4(20)]
0.64 [12.8(20)]
1.28 [25.6 (20)]
2.56 [51.2 (20)]
Note: number of DRX cycle depends
upon the DRX cycle in use

A cell shall be considered detectable when
- RSRP>-TBD dBmand Eg/lot > TBD,
- SCH_RP>-TBD dBm and SCH Eg/lot > [-6] dB.

In the RRC_CONNECTED state with DRX cycles of 80ms or greater the measurement period for intra frequency
measurements iS Tmeasre inra 8 ShOwn in table 8.1.2.2.2.2-2. The UE shall be capable of performing RSRP
measurements for [8] identified-intra-frequency cells and the UE physical layer shall be capable of reporting
measurements to higher layers with the measurement period of Tmesure intrar

Table 8.1.2.2.2.2-2: Requirement to measure TDD intra frequency cells

DRX cycle Tmeasure_intra (s)
length (s) (DRX cycles)
<0.04 0.2 (Note)
0.08 0.4 (5)
0.16 0.8 (5)
0.32 1.6 (5)
0.64 3.2(5)
1.28 6.4 (5
256 12.8 (5)
Note: number of DRX cycle depends
upon the DRX cycle in use

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.
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8.1.2.3 E-UTRAN inter frequency measurements

The UE shall be able to identify new inter-frequency cells and perform RSRP measurements of identified inter-
frequency cellsif carrier frequency information is provided by the serving cell, even if no explicit neighbour list with
physical layer cell identitiesis provided.

8.1.2.3.1 E-UTRAN FDD — FDD inter frequency measurements

8.1.23.11 E-UTRAN FDD — FDD inter frequency measurements when no DRX is used

When transmission gaps are scheduled the UE shall be able to identify anew FDD inter-frequency within Tjgentify inter
according to the following expression:

T 480
— !Basic_Identify Inter ~ T
Interl

T

Identify_Inter

N

freq

Where:

Taasic_identity_iner = 480 ms. It isthe time period used in the inter frequency equation where the maximum
alowed time for the UE to identify a new FDD inter-frequency cell is defined.

Nireq @Nd Tiner1 are defined in section 8.1.2.1.1
A cell shall be considered detectable provided following conditions are fulfilled:
- RSRP related side condition given in Section 9.1 are fulfilled for a corresponding Band,
- SCH_RPlgm> -127 dBm for Bands 1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40 and SCH_RP/Iot > -4 dB,
- SCH_RP|4gn -126 dBm for Band 9 and SCH_RP/lot > -4 dB,
- SCH_RP |gm> -125 dBmfor Bands 2, 5, 7 and 11 and SCH_RP/lot > -4 dB,
- SCH_RP |ggm= -124 dBm for Bands 3, 8 and 13 and SCH_RP/lot > -4 dB.

When transmission gaps are scheduled for FDD inter frequency measurements the UE physical layer shall be capable of
reporting measurements to higher layers with measurement accuracy as specified in sub-clause 9.1.3 with measurement
period given by table 8.1.2.3.1.1-1.

Table 8.1.2.3.1.1-1: RSRP measurement period and measurement bandwidth

Configuration Physical Layer Measurement period: Measurement bandwidth [RB]
TMeasuremem_Period _Inter_FDD [m 5]
0 480 X Nfreq 6
1 (NOtE) 240 x Nfreq 50
TBD TBD TBD
Note: This configuration is optional

Where:
Nireq @Nd Tiner1 @re defined in section 8.1.2.1.1

The UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per FDD
inter-frequency for up to 3 FDD inter-frequencies and the UE physical layer shall be capable of reporting RSRP and
RSRQ measurements to higher layers with the measurement period defined in Table 8.1.2.3.1-1.
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1.2.3.1.1.1 Measurement Reporting Requirements

8.1.23111.1 Periodic Reporting

Reported measurements contained in periodically triggered measurement reports shall meet the requirements in section
9.

8.1.23.11.1.2 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirementsin
section 9.

Thefirst report in event triggered periodic measurement reporting shall meet the requirements specified in section
8.1.2.2.5 Event Triggered Reporting.

8.1.2.3.1.1.1.3 Event Triggered Reporting

Reported measurements contained in event triggered measurement reports shall meet the requirementsin section 9.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay
excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH . The delay
uncertainty is: [2] x TTlpccn. This measurement reporting delay excludes a delay which caused by no UL resoureces for
UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be lessthan T igeniy -inter defined
in Section 8.1.2.2.1.1 When L 3 filtering is used an additional delay can be expected.

If acell has been detectable at |east for the time period Tigenity ine: 8Nd then enters or leaves the reporting range, the
event triggered measurement reporting delay shall be less than Tyieasrement_period inter_ Foo Provided the timing to that cell
has not changed more than [FFS] while transmission gap has not been available and the L3 filter has not been used.

8.1.2.3.1.2 E-UTRAN FDD - FDD inter frequency measurements when DRX is used

When DRX isin use the UE shall be able to identify a new detectable E-UTRAN FDD inter frequency cell within
Tidentify_inter asshownintable8.1.2.3.1.2-1

Table 8.1.2.3.1.2-1: Requirement to identify a newly detectable FDD interfrequency cell

DRX Tidentify inter (S) (DRX cycles)
cycle | Gap period | Gap period
'e?sg)th =40 ms =80 ms
<0.04 Non DRX Non DRX
Requirements | Requirements
in section in section
8.1.231.1 8.1.231.1
are applicable | are applicable
0.08 TBD TBD TBD TBD
0.16 TBD TBD TBD TBD
0.32 TBD TBD TBD TBD
0.64 TBD TBD TBD TBD
1.28 TBD TBD TBD TBD
2.56 TBD TBD TBD TBD

A cell shall be considered detectable provided following conditions are fulfilled:

- RSRP>-TBD dBmand EJl> TBD,
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- SCH_RP>-TBD dBmand SCH E/l > TBD dB.

The UE shall be capable of performing RSRP measurements of at least 4 inter-frequency cells per FDD inter-frequency
for up to 3 FDD inter-frequencies and the UE physical layer shall be capable of reporting RSRP measurements to higher
layers with the measurement period defined in table 8.1.2.3.1.2-2.

Table 8.1.2.3.1.2-2: Requirement to measure FDD interfrequency cells

DRX cycle Tmeasure_inter (S)
length (s) (DRX cycles)
<0.04 Non DRX

Requirements in
section 8.1.2.3.1.1
are applicable

0.08 0.48*Nfreq (G*meq)
0.16 0.8*Nireq (5*Nireq)
0.32 1.6*Nireq (5*Nireq)
064 3.2*Nfreq (S*Nfreq)
1.28 6.4*Nfreq (5*Nreq)
2.56 12-8*Nfreq (5*Nfreq)

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.
8.1.2.3.1.2.1 Measurement Reporting Requirements

8.1.2.311.21 Periodic Reporting

Reported measurements contained in periodically triggered measurement reports shall meet the requirements in section
0.

8.1.23.1.1.2.2 Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirementsin
section 9.

Thefirst report in event triggered periodic measurement reporting shall meet the requirements specified in section
8.1.2.2.5 Event Triggered Reporting.

8.1.2.3.1.1.2.3 Event Triggered Reporting
Reported measurements contained in event triggered measurement reports shall meet the requirementsin section 9.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay
excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay
uncertainty is: [2] x TTlpccn. This measurement reporting delay excludes a delay which caused by no UL resoureces for
UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tigenity iner defined in
Section 8.1.2.2.1.1 When L 3 filtering is used an additional delay can be expected.

If acell has been detectable at least for the time period Tigenity iner @0d then enters or leaves the reporting range, the
event triggered measurement reporting delay shall be less than T yeasure iner Provided the timing to that cell has not
changed more than [FFS] while transmission gap has not been available and the L3 filter has not been used.
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8.1.2.3.2 E-UTRAN TDD — TDD inter frequency measurements

8.1.2.3.21 E-UTRAN TDD — TDD inter frequency measurements when no DRX is used

When transmission gaps are scheduled the UE shall be able to identify anew TDD inter-frequency within Tgenty inter
according to the following expression:

T

Measurement_Period_Inter_FDD

T

Identify_Inter

=T

Basic_|dentify_Inter ’

ms

Inter

Where:

Tiner: Thisisthe minimum time that is available for inter frequency measurements during the measurement
period Tvessurement_Period_inter Top With an arbitrarily chosen timing. The minimum time per transmission gap is
calculated by assuming [2*0.5 mg] for implementation margin. The value of Tyeasirement_period ToD_inter 1S defined in
table 8.1.2.3.4.1-1.

Trasic_1dentify_inter = 480 ms. It isthe time period used in the inter frequency equation where the maximum allowed
time for the UE to identify anew TDD inter-frequency cell is defined.

A cell shall be considered detectable provided following conditions are fulfilled:
- RSRP related side condition given in Section 9.1 are fulfilled for a corresponding Band,
- SCH_RP|4qen -127 dBm for Bands 1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40 and SCH_RP/lot > -4 dB,
- SCH_RP|ggn> -126 dBm for Band 9 and SCH_RP/lot > -4 dB,
- SCH_RP |ggm= -125 dBm for Bands 2, 5, 7 and 11 and SCH_RPF/Iot > -4 dB,
- SCH_RP |ggm> -124 dBm for Bands 3, 8 and 13 and SCH_RP/Iot > -4 dB.

When transmission gaps are scheduled for TDD inter frequency measurements the UE physical layer shall be capable of
reporting measurements to higher layers with measurement accuracy as specified in sub-clause 9.1.3 with measurement
period (T viessurement_Period TDD_Inter) GiVen by table 8.1.2.3.2.1-1:

Table 8.1.2.3.2.1-1: Tyeasurement_period_Top_inter fOT different configurations

Configuration | Measurement Number of UL/DL sub- DwWPTS TMeasurement_Period_TDD
bandwidth frames per half frame (5 ms) Inter [MS]
[RB]
DL UL Normal Extended
CP CP
0 6 2 2 19760-T, | 20480-T, | 480 X Nireq, EUTRA-TDD
1 (Note 1) 50 2 2 19760-T, | 20480-Tg | 240 X Nireq, EUTRA-TDD
Note 1: This configuration is optional
Note 2: Ts is defined in 3GPP TS 36.211 [16]

Where:

Nireq, euTRA-TDD: ThiSisthe number of TDD frequencies indicated in the inter frequency measurement control
information.

The UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per TDD
inter-frequency for up to 3 TDD inter-frequencies and the UE physical layer shall be capable of reporting RSRP and
RSRQ measurements to higher layers with the measurement period T wessurement_Period TDD_Inter-
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8.1.2.3.2.2 E-UTRAN TDD — TDD inter frequency measurements when DRX is used

When DRX isin use the UE shall be able to identify a new detectable E-UTRAN TDD inter frequency cell within
Tidentify_inter asshownintable8.1.2.3.2.2-1

Table 8.1.2.3.2.2-1: Requirement to identify a newly detectable TDD interfrequency cell

DRX Tidentify_inter (8) (DRX cycles)
cycle | Gap period | Gap period

length =40 ms =80 ms
(s)
<0.04 Non DRX Non DRX
Requirements | Requirements
in section in section

8.1.23.1.1 8.1.231.1
are applicable | are applicable
[0.08] TBD TBD TBD TBD
[0.16] TBD TBD TBD TBD
[0.32] TBD TBD TBD TBD
[0.64] TBD TBD TBD TBD
[1.28] TBD TBD TBD TBD
[2.56] TBD TBD TBD TBD

A cell shall be considered detectable provided following conditions are fulfilled:
- RSRP related side condition given in Section 9.1 are fulfilled for a corresponding Band,
- SCH_RP|4qen -127 dBm for Bands 1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40 and SCH_RP/lot > -4 dB,
- SCH_RP|ggn> -126 dBm for Band 9 and SCH_RP/lot > -4 dB,
- SCH_RP |ggm= -125 dBm for Bands 2, 5, 7 and 11 and SCH_RPF/Iot > -4 dB,
- SCH_RP |ggm> -124 dBm for Bands 3, 8 and 13 and SCH_RP/Iot > -4 dB.
The UE shall be capable of performing RSRP and RSRQ measurements of at least 4 inter-frequency cells per TDD

inter-frequency for up to 3 TDD inter-frequencies and the UE physical layer shall be capable of reporting RSRP and
RSRQ measurements to higher layers with the measurement period defined in Table 8.1.2.3.2.2-2.

Table 8.1.2.3.2.2-2: Requirement to measure TDD interfrequency cells

DRX cycle Tmeasure_inter (S)
length (s) (DRX cycles)
<0.04 Non DRX

Requirements in
section 8.1.2.3.1.1
are applicable

[008] 0.48*Nfreq (G*meq)
[0.16] 0.8*Nireq (5*Nireq)
[032] 1.6*Nfreq (S*Nfreq)
[0.64] 3.2*Nireq (5*Nireq)
[1.28] 6.4*Nireq (5*Nireq)
[2.56] 12.8*Nireq (5*Nireq)

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.
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8.1.2.3.3 E-UTRAN TDD - FDD inter frequency measurements

8.1.2.3.31 E-UTRAN TDD - FDD inter frequency measurements when no DRX is used
The requirements in this section shall apply to UE supporting FDD and TDD.

The requirements in section 8.1.2.3.1.1 also apply for this section.

8.1.2.3.3.2 E-UTRAN TDD - FDD inter frequency measurements when DRX is used
The requirements in this section shall apply to UE supporting FDD and TDD.

The requirementsin section 8.1.2.3.1.2 al so apply for this section.

8.1.2.3.3.2 (Void)
8.1.2.34 E-UTRAN FDD — TDD inter frequency measurements
8.1.2.3.4.1 E-UTRAN FDD — TDD inter frequency measurements when no DRX is used

The requirements in this section shall apply to UE supporting FDD and TDD.

The requirementsin section 8.1.2.3.2.1 a so apply for this section.

8.1.2.3.4.2 E-UTRAN FDD — TDD inter frequency measurements when DRX is used
The requirements in this section shall apply to UE supporting FDD and TDD.

The requirementsin section 8.1.2.3.2.2 a so apply for this section.

8.1.2.4 Inter RAT measurements

8.1.24.1 E-UTRAN FDD — UTRAN FDD measurements

8.1.24.1.1 E-UTRAN FDD — UTRAN FDD measurements when no DRX is used
8.1.24.11.1 Identification of a new UTRA FDD cell

When explicit neighbour list is provided and no DRX is used the UE shall be able to identify a new detectable cell
belonging to the monitored set within

T 480

identify, UTRA_FDD — Tbas'c_identify_UTRA_FDD 'Tinterl' Freq ms

A cell shall be considered detectable when
- CPICH Ec/lo>-20dB,

- SCH_Ec/lo > -17 dB for at least one channel tap and SCH_Ec/lor is equaly divided between primary
synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be
expected.

ETSI



3GPP TS 36.133 version 8.3.0 Release 8 40 ETSI TS 136 133 v8.3.0 (2008-11)

8.1.24.1.1.2 UE UTRA FDD CPICH measurement capability

When transmission gaps are scheduled for UTRA FDD inter RAT measurements the UE physical layer shall be capable
of reporting measurements to higher layers with measurement accuracy as specified in Section 9.2 with measurement
period given by

TMeasuremert_Period UTRA_FDD

"N o ¢S

T €q
UTRA_FDD

Tmeasuremert _UTRA_FDD = M aX{TM easuremert_Period UTRA_FDD Tbasi c_measuremert_ UTRA_FDD

If the UE does not need measurement gaps to perform UTRA FDD measurements, the measurement period for UTRA
FDD measurementsis 480 ms.

The UE shall be capable of performing UTRA FDD CPICH measurements for Xpasc measurementutra_rop 1Nt€r-frequency
cells per FDD frequency of the monitored set, and the UE physical layer shall be capable of reporting measurements to
higher layers with the measurement period of Tyesurement_ UTRA_FDD.

Xpasic measurement UTRA_FDD = 6

TMeasurement_period UTRA_Fop = 480 ms. The period used for calculating the measurement period T measurement UTRA_FDD
for UTRA FDD CPICH measurements.

Tutra_rop: This is the minimum time that is available for UTRA FDD measurements , during the period
TMeasurement_period UTRA_FDp With an arbitrarily chosen timing. The minimum time per transmission gap is calculated
by using the measurement gap length of 6ms and assuming 2*0.5 ms for implementation margin.

Thesic_ideniify uTRA_FOp = 300 Ms. This is the time period used in the inter RAT equation where the maximum
allowed time for the UE to identify a new UTRA FDD cell is defined.

Tesic messurement_ UTRA_Fop = D0 ms. This is the time period used in the equation for defining the measurement
period for inter RAT CPICH measurements.

Nireq @Nd Tiners @re defined in section 8.1.2.1.1

8.1.24.1.2 E-UTRAN FDD — UTRAN FDD measurements when DRX is used

When explicit neighbour list is provided and DRX is used the UE shall be able to identify a new detectable cell
belonging to the neighbour cell list within Tigenity,utra_Fop 8 shown in table 8.1.2.4.1.2-1

Table 8.1.2.4.1.2-1: Requirement to identify a newly detectable UTRA FDD cell

A cell shall be considered detectable provided following conditions are fulfilled: A cell shall be considered detectable

when

DRX Tidentity_inter (S) (DRX cycles)
cycle | Gap period | Gap period
Ier(1g)th =40 ms =80 ms
S
<0.04 Non DRX Non DRX
Requirements | Requirements
in section in section
8.1.23.1.1 8.1.23.1.1
are applicable | are applicable
0.08 3.2% Nireq 7.2* Nireq
(40* Nfreq) (90* Nfreq)
0.16 3.2% Nireq 7.2* Nireq
(20* Nfreq) (45* Nfreq)
0.32 6.4* Nireq 7.36* Nireq
(20* Nfreq) (23* Nfreq)
0.64 12.8 * Nireq 12.8* Nireq
(20* Nfrea) (20* Nfreq)
1.28 25.6 * Nfreq 25.6* Nfreq
(20* Nfrea) (20* Nfreq)
2.56 51.2* Nfreq 51.2* Nfreq
(20* Nfrea) (20* Nfreq)
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- CPICH Ec/lo>-20dB,

- SCH_Ec/lo > -17 dB for at least one channel tap and SCH_Ec/lor is equally divided between primary
synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be
expected.

The UE shall be capable of performing RSCP and Ec/lo measurements of at least 6 UTRA cells per UTRA FDD carrier
for up to 3UTRA FDD carriers and the UE physical layer shall be capable of reporting RSCP and Ec/l 0 measurements
to higher layers with the measurement period defined in table 8.1.2.3.1.2-2.

Table 8.1.2.4.1.2-2: Requirement to measure UTRA FDD cells

DRX cycle Tmeasure_inter (S)
length (s) (DRX cycles)
<0.04 Non DRX

Requirements in
section 8.1.2.4.1.1
are applicable

0.08 0.48*Nfreq (6*Nireq)
0.16 O.S*Nfreq (S*Nfreq)
0.32 1-6*Nfreq (S*Nfreq)
0.64 3-2*Nfreq (S*Nfreq)
1.28 6.4*Nfreq (S*Nfreq)
2.56 12.8*Nreq (5*Nireq)

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.

8.1.2.4.2 E-UTRAN TDD — UTRAN FDD measurements

8.1.24.21 E-UTRAN TDD — UTRAN FDD measurements when no DRX is used
8.1.2.4.2.2 E-UTRAN TDD — UTRAN FDD measurements when DRX is used
8.1.2.4.3 E-UTRAN TDD — UTRAN TDD measurements

8.1.243.1 E-UTRAN TDD — UTRAN TDD measurements when no DRX is used
8.1.2431.1 Identification of a new UTRA TDD cell

When explicit neighbour list is provided and no DRX is used the UE shall be able to identify a new detectable cell
belonging to the monitored set within

Ti nterl

Tidentify, UTRA_TDD — Max{SOOO, Tbas'cidentify UTRA_TDD 480 ' NFreq}rnS
If the UE does not require transmit gap to perform inter-RAT UTRA TDD measurements, the UE shall be able to
identify a new detectable inter-RAT UTRA TDD cell belonging to the monitored set within 5000 ms.
A cell shall be considered detectable when
- P-CCPCH Ec/lo > -8 dB,
- DwPCH_Ec/lo>-5dB.

When L3 filtering is used an additional delay can be expected.
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8.1.2.4.3.1.2 UE UTRA TDD P-CCPCH RSCP measurement capability

When transmission gaps are scheduled for UTRA TDD inter RAT measurements the UE physical layer shall be capable
of reporting measurements to higher layers with measurement accuracy as specified in Section 9.3 with measurement
period given by

TMeasuremeniPeriod UTRA_TDD
Tmeasuremeﬁ UTRA_TDD — MaX{TMeasuremenPeriod UTRA_TDD 'Tbas'c measuremert UTRA_TDD T ’ NFl’eq}rnS
UTRA_TDD

If the UE does not need measurement gaps to perform UTRA TDD measurements, the measurement period for UTRA
TDD measurementsis 480 ms.

The UE shall be capable of performing UTRA TDD P-CCPCH RSCP measurements for Xpasic measurementutrA_TDD 1NEEr-
frequency cells per TDD frequency of the monitored set for up to 3 UTRA TDD carrier frequencies, and the UE
physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tyessurement_

UTRA_TDD.

Xbas'c measurement TDDinter — 6

T Measurement_Period UTRA_TDD = 480 Ms is the period used for calculating the measurement period T measurement UTRA_TDD
for UTRA TDD P-CCPCH RSCP measurements.

Turra_top: This is the minimum time that is available for UTRA TDD measurements, during the period
TMeasurement_period UTRA_TpD With an arbitrarily chosen timing. The minimum time per transmission gap is calcul ated
by using the measurement gap length of 6ms and assuming 2*0.5 ms for implementation margin.

Thasic_identify_ uTRA_ToD = 800 Ms is the time period used in the inter RAT equation where the maximum allowed
time for the UE to identify anew UTRA TDD cell is defined.

Tesic messurement_UTRA_ToD = D0 MS is the time period used in the equation for defining the measurement period for
inter RAT P-CCPCH RSCP measurements.

Nireq @Nd Tiner1 @re defined in section 8.1.2.1.1

8.1.2.4.3.2 E-UTRAN TDD — UTRAN TDD measurements when DRX is used

8.1.2.4.4 E-UTRAN FDD — UTRAN TDD measurements

The requirements in section 8.1.2.4.3 also apply for this section.

8.1.2.4.5 E-UTRAN FDD — GSM measurements

8.1.2451 E-UTRAN FDD — GSM measurements when no DRX is used
[Editor"s note: GERAN neighbour cell list requirement should be added)]

The requirements in this section apply only to UE supporting E-UTRAN FDD and GSM.

Measurements on GSM cells can be regquested with BSIC verified or BSIC non-verified.

In RRC_CONNECTED state when a supported transmission gap pattern sequence according to Table 8.1.2.1-1 is
configured by E-UTRAN the UE shall continuously measure GSM cells, search for new GSM cells given in the
monitored set and re-confirm the BSIC for aready detected cells. During DRX periods the UE may use other periods of
time outside the specified measurement gap patterns.

8.1.245.1.1 GSM carrier RSSI

This measurement shall be based on measurement gaps allocated for GSM carrier RSSI measurement as described in
section 8.1.2.1. A UE supporting GSM measurements shall measure minimum number of 10 GSM carrier RSS|
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measurement samples (Ngsu carier Rss1) PEF Measurement gap. In RRC_CONNECTED state the measurement period,
T Measurement Period, gsm, fOr the GSM carrier RSSI measurement is 480 ms.

The UE shall meet the measurement accuracy requirements stated for RXLEV in [8], when the given measurement time
allowsthe UE to take at least 3 GSM carrier RSSI samples per GSM carrier in the monitored set during the
measurement period.

In case the UE is not able to acquire the required number of samples per GSM carrier during one measurement period,
when at least 25% of the monitoring gaps available for GSM monitoring purposes are used for GSM RSS| purposes the
UE shall measure as many GSM carriers as possible during that measurement period using at least 3 samples per GSM
carrier. The GSM carriers that were not measured during that measurement period shall be measured in the following
measurement periods.

8.1.2.45.1.2 BSIC verification

Measurements on a GSM cell can be requested with BSIC verified or BSIC non-verified. If GSM measurements are
requested with BSIC verified the UE shall be able to report the GSM cells with BSIC verified for those cells where the
verification of BSIC has been successful.

If no BSIC verification is required then 100% of the measurement gaps available for GSM monitoring shall be used for
GSM RSSI purposes.

The procedure for BSIC verification on a GSM cell can be divided into the following two tasks:

- Initial BSIC identification: Includes searching for the BSIC and decoding the BSIC for the first time when
there is no knowledge about the relative timing between the E-UTRAN FDD and GSM cells. The UE shall
trigger the initial BSIC identification within the available transmission gap pattern sequence. The requirements
for BSIC re-confirmation can be found in section 8.1.2.4.5.2.1.

- BSIC re-confirmation: Tracking and decoding the BSIC of a GSM cell after initial BSIC identificationis
performed. The UE shall trigger the BSIC re-confirmation within the available transmission gap pattern. The
requirements for BSIC re-confirmation can be found in section 8.1.2.4.5.2.2.

If the network requests measurements on a GSM cell with BSIC verified, the UE shall behave as follows:

- The UE shall perform GSM carrier RSSI measurements according to section 8.1.2.4.5.1 when a transmission gap
pattern sequence is activated.

- TheUE shall perform measurement reporting as defined in [2].

- The UE shall perform BSIC identification if BSIC verified measurements are activated by RRC. The UE shall
use the most recently available GSM carrier RSSI measurement results for arranging GSM cellsin signal
strength order for performing BSIC identification.

- The UE shall perform BSIC re-confirmation on all the GSM cells that have been successfully identified.

- TheUE shall perform all configured event evaluation for event-triggered reporting after the BSIC has been
verified for aGSM cell. The UE shall use the most recently available GSM carrier RSSI measurement resultsin
event evaluation and event-triggered reporting.

- Event-triggered and periodic reports shall be triggered according to [2].

The BSIC of aGSM cell is considered to be 'verified' if the UE has decoded the SCH of the BCCH carrier and
identified the BSIC at least one time (initial BSIC identification). Once a GSM cell has been identified the BSIC shall
be re-confirmed at |east once every 8* Tre confirmasm Seconds. Otherwise the BSIC of the GSM cell is considered as "non-
verified". If atransmission gap pattern sequence is deactivated by the network after BSIC has been identified or
verified, the UE shall consider the BSIC as non-verified.

Tidentity,caw Indicates the maximum time allowed for the UE to decode the unknown BSIC of the GSM cell in one GSM
BCCH carrier in the initial BSIC identification procedure.

Treconfirmasw 1ndicates the maximum time allowed for the re-confirmation of the BSIC of one GSM cell inthe BSIC re-
confirmation procedure.
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The UE shall be able to decode a BSIC within atransmission gap when the time difference between the middle of the
received GSM synchronisation burst at the UE and the middle of the effective transmission gap is within the limits
specified in table 8.1.2.4.5.2-1.

Table 8.1.2.4.5.2-1: The gap length and maximum time difference for BSIC verification

Gap length Maximum time difference [pus]
[ms]
6 + 2350 ps
[TBD] [TBD]

The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference
interference levels as specified in [9].

8.1.245.1.2.1 Initial BSIC identification

This measurement shall be made on GSM cells that are requested with BSIC verified. The measurement shall be based
on the measurement gaps used for Initial BSIC identification as described in section 8.1.2.4.5.2

The UE shall continuously attempt to decode the BSIC of SCH on the BCCH carrier of the 8 strongest BCCH carriers
of the GSM cellsindicated in the Inter-RAT cell info list. The UE shall give priority for BSIC decoding attemptsin
decreasing signal strength order to BCCH carriers with unknown BSIC. The strongest BCCH carrier is defined as the
BCCH carrier having the highest measured GSM carrier RSS! value.

If the BSIC of the GSM BCCH carrier has been successfully decoded the UE shall immediately continue BSIC
identification with the next GSM BCCH carrier, in signa strength order, with unknown BSIC. The GSM cell for which
the BSIC has been successfully identified shall be moved to the BSIC re-confirmation procedure.

If the UE has not successfully decoded the BSIC of the GSM BCCH carrier within Tigenity,csw MS, the UE shall abort
the BSIC identification attempts for that GSM BCCH carrier. The UE shall continue to try to perform BSIC
identification of the next GSM BCCH carrier in signal strength order. The GSM BCCH carrier for which the BSIC
identification failed shall not be re-considered for BSIC identification until BSIC identification attempts have been
made for all the rest of the 8 strongest GSM BCCH carriersin the monitored set with unknown BSIC.

Tidenity,cav Values are given for a set of reference gap patternsin table 8.1.2.4.5.2.1-1. The requirementsin the table
represent the time required to guarantee at least two attempts to decode the BSIC for one GSM BCCH carrier.

Table 8.1.2.4.5.2.1-1

Gap Pattern Id Tidentify,csMm Tre-confirm,Gsm
(ms) (ms)
0 2160 1920
1 5040 4800
[TBD] [TBD] [TBD]

8.1.2.45.1.2.2 BSIC re-confirmation

The UE shall maintain the timing information of up to 8 identified GSM cells. Initial timing information is obtained
from theinitial BSIC identification. The timing information shall be updated every time the BSIC is decoded.

For each measurement gap used for GSM BSIC reconfirmation as described in section 8.1.2.4.5.2, the UE shall attempt
to decode the BSIC falling within the measurement gap according to table 8.1.2.4.5.2.1-1. If more than one BSIC can be
decoded within the same measurement gap, priority shall be given to the least recently decoded BSIC.

If the UE fails to decode the BSIC after two successive attempts or if the UE has not been able to re-confirm the BSIC
for aGSM cell within T econfirmasv Seconds, the UE shall abort the BSIC re-confirmation attempts for that GSM cell.
The GSM cdll shall be treated as a new GSM cell with unidentified BSIC and the GSM cell shall be moved to the initial
BSIC identification procedure, see section 8.1.2.4.5.2.1.

8.1.2.4.15.3 Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirements in section [2].
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8.1.24.154 Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirements in section [2].
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the
point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that
the measurement report is not delayed by other RRC signalling on the DCCH.

The event triggered reporting delay requirement is valid when the UE for each GSM carrier in the monitored set can
take the required number of samples during the measurement period T yeasurement Period, csv (Se€ section 8.1.2.4.5.1).

When no BSIC verification is required, the event triggered measurement reporting delay for a GSM carrier measured
without L3 filtering shall be less than 2* T yieasurement period, csm, WHEr€ Tyeasurement period, asm 1S defined in section 8.1.2.4.5.1.
When L3 filtering is used an additional delay can be expected.

When BSIC verification is required, the event triggered measurement reporting delay for a GSM cell with verified
BSIC, measured without L3 filtering shall be less than 2* Tyeasurement period, sms WHEr€ Tvieasurement period, csm 1S defined in
section 8.1.2.4.5.1. When L3 filtering is used an additional delay can be expected. For a GSM cell with non-verified
BSIC an additional delay according to section 8.1.2.4.5.2.1 (Initial BSIC identification) can be expected.

8.1.2.45.1 E-UTRAN FDD — GSM measurements when DRX is used

8.1.2.4.6 E-UTRAN TDD — GSM measurements
[Editor"s note: GERAN neighbour cell list requirement should be added)]

The requirementsin section 8.1.2.4.5 also apply for this section.

8.2 Capabilities for Support of Event Triggering and Reporting
Criteria

8.2.1 Introduction

This section contains requirements on UE capabilities for support of event triggering and reporting criteria. Aslong as
the measurement configuration does not exceed the requirements stated in section 8.x.2, the UE shall meet the
performance requirements defined in section 9.

The UE can be reguested to make measurements under different measurement identities defined in 3GPP TS 36.331 [2].
Each measurement identity corresponds to either event based reporting, periodic reporting or no reporting. In case of
event based reporting, each measurement identity is associated with one or more events, each identified with an event
identity. In case of periodic reporting, a measurement identity is associated with one periodic reporting criterion. In case
of no reporting, a measurement identity is associated with one no reporting criterion.

The purpose of this section is to set some limits on the number of different event, periodic and no reporting criteria the
UE may be requested to track in parallel.

8.2.2 Requirements

In this section areporting criterion corresponds to either one event (in the case of event based reporting), or one
periodic reporting criterion (in case of periodic reporting), or one no reporting criterion (in case of no reporting). For
event based reporting, each instance of event, with the same or different event identities, is counted as separate
reporting criterion in table 8.x.2-1.

The UE shall be able to support in parallel per category up to E.; reporting criteria according to table 8.x.2-1. For the
measurement categories belonging to measurements on: E-UTRA intra-frequency cells, E-UTRA inter frequency cells,
and inter-RAT per supported RAT, the UE need not support more than 21 reporting criteriain total.
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Table 8.2.2-1: Requirements for reporting criteria per measurement category
Measurement category Ecat Note
Intra-frequency 9 E-UTRA intra-frequency cells
Inter-frequency 7 E-UTRA inter-frequency cells
Inter-RAT (E-UTRAN FDD or TDD, UTRAN FDD, 5 Only applicable for UE with this (inter-RAT)
UTRAN TDD, GSM, cdma2000 1 x RTT and HRPD) capability. This requirement (Eca: = 5) is per
supported RAT.

9 Measurements performance requirements for UE

One of the key services provided by the physical layer is the measurements used to trigger or perform a multitude of
functions. Both the UE and the E-UTRAN are required to perform measurements. The physical layer measurement
model and a complete list of measurementsis specified in TBD. The physical layer measurements for are described and
defined in [4]. In this clause for each measurement the relevant requirements on the measurement period, reporting
range, granularity and performance in terms of accuracy are specified.

Since the UE reference sensitivity requirements are different depending on supported band, thisis noted in each case
with definition of the range | o for each frequency band. Definitions of each frequency bands can be found in [5].

The accuracy requirementsin this clause are applicable for AWGN radio propagation conditions.

[Editor"s Note: Requirements for multiple Tx antennas are still FFS. So far only 1Tx antenna case has been
considered]

9.1 E-UTRAN measurements

The requirements in this clause are applicable for aUE:
- instate RRC_CONNECTED
- performing measurements with appropriate measurement gaps as defined in Section 8.1.2.1.
- that is synchronised to the cell that is measured.

The reported measurement result after layer 1 filtering shall be an estimate of the average value of the measured
quantity over the measurement period. The reference point for the measurement result after layer 1 filtering is referred
to as point B in the measurement model described in TBD.

The accuracy requirements in this clause are valid for the reported measurement result after layer 1 filtering. The
accuracy requirements are verified from the measurement report at point D in the measurement model having the higher
layer filtering disabled.

9.1.2 Intra-frequency RSRP Accuracy Requirements

9.1.2.1 Absolute RSRP Accuracy

The absolute accuracy of RSRP is defined as the RSRP measured from a cell on the same frequency as that of the
serving cell.

The accuracy requirementsin Table 9.1.2.1-1 are valid under the following conditions:
Cell specific reference signal s are transmitted either from one, two or four antenna ports.
RSRP|dBm> [-127] dBm for Bands[1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40],
RSRP|dBm> [-126] dBm for Bands [9],
RSRP|4sm2 [-125] dBm for Bands[2, 5, 7 and 11],

RSRP|gn= [-124] dBm for Bands[3, 8, 13 ...],
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[Editors note that the above mentioned RSRP side conditions apply in accordance on the conditions given for
reference sensitivity in TS 36.101]

Table 9.1.2.1-1: RSRP Intra frequency absolute accuracy

Parameter Unit Accuracy [dB] Conditions”
Normal Extreme |Bands 1, 4,6, | Bands 2,5,7 |Bands 3, 8, 13 Band 9
condition condition | 10, 33, 34, 35, and 11
36, 37, 38, 39
and 40
lo lo lo lo
RSRP for Es/lot >| dBm +[6] 1[9] - - - -
-6 dB 121dBm/15kHz|119dBm/15kHz | 118dBm/15kHz | 120dBm/15kHz
... -70dBm/ ... -50dBm/ ... -50dBm/ ... -50dBm/
BWChanneI] BWChanneI] BWChanneI] BWChanneI]
RSRP for Es/lot >| dBm 8] #11] [-70dBm/ - - -
-6 dB BWchannel ... - |119dBm/15kHz|118dBm/15kHz | 120dBm/15kHz
50dBm/ ... -50dBm/ ... -50dBm/ ... -50dBm/
BWChanneI] BWChanneI] BWChanneI] BWChanneI]

Note 1. lo is assumed to have constant EPRE across the bandwidth.

9.1.2.2

Relative Accuracy of RSRP

The relative accuracy of RSRP is defined as the RSRP measured from one cell compared to the RSRP measured from
another cell on the same frequency.

The accuracy requirementsin Table 9.1.2.2-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

RSRP1,2|;sm= [-127] dBm for Bands[1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40],

RSRP1,2|js=> [-126] dBm for Bands [9],

RSRPL,2}uens> [-125] dBm for Bands [2, 5, 7 and 11],

RSRP1,2|45> [-124] dBm for Bands[3, 8, 13 ...],

[Editors note that the above mentioned RSRP side conditions apply in accordance on the conditions given for
reference sensitivity in TS 36.101]

Table 9.1.2.2-1: RSRP Intra frequency relative accuracy

Parameter Unit Accuracy [dB] Conditions”
Normal Extreme |Bands 1, 4,6, | Bands 2,5,7 |Bands 3, 8, 13 Band 9
condition condition | 10, 33, 34, 35, and 11
36, 37, 38, 39
and 40
lo lo lo lo
RSRP for Es/lot | dBm +[2] (3] - - - -
>-3dB 121dBm/15kHz [119dBm/15kHz | 118dBm/15kHz| 120dBm/15kHz
... -50dBm/ ... -50dBm/ ... -50dBm/ ... -50dBm/
_ BWChanneI] BWChanneI] BWChanneI] BWChanneI]
RSRP for Es/lot 2| dBm 3] 3] - - - -
-6 dB 121dBm/15kHz |119dBm/15kHz | 118dBm/15kHz|120dBm/15kHz
... -50dBm/ ... -50dBm/ ... -50dBm/ ... -50dBm/
BWChanneI] BWChanneI] BWChanneI] BWChanneI]

Note 1. lo is assumed to have constant EPRE across the bandwidth.
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[Editor"s note: Definition of RSRP signal-to-interference-and-noise-ratio and 1o definition should clarified)]

9.1.3 Inter-frequency RSRP Accuracy Requirements

9.1.3.1 Absolute RSRP Accuracy

The absolute accuracy of RSRP is defined as the RSRP measured from a cell that has different carrier frequency from
the serving cell.

The accuracy requirementsin Table 9.1.3.1-1 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
RSRP|dBm> [-127] dBm for Bands[1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40],
RSRP|dBm> [-126] dBm for Bands [9],
RSRP|dBm> [-125] dBm for Bands[2, 5, 7 and 11],
RSRP|dBm> [-124] dBm for Bands [3, 8, 13 ...],

[Editors note that the above mentioned RSRP side conditions apply in accordance on the conditions given for
reference sensitivity in TS 36.101]

Table 9.1.3.1-1: RSRP Inter frequency absolute accuracy

Parameter Unit Accuracy [dB] Conditions’
Normal Extreme |Bands 1,4,6, | Bands 2,5,7 |Bands 3, 8, 13 Band 9
condition condition | 10, 33, 34, 35, and 11
36, 37, 38, 39
and 40
lo lo lo lo
RSRP for Es/lot >| dBm +[6] #9] - - - -
-6 dB 121dBm/15kHz |119dBm/15kHz | 118dBm/15kHz|120dBm/15kHz
... -70dBm/ ... -70dBm/ ... -70dBm/ ... -70dBm/
BWChanneI] BWChanneI] BWChanneI] BWChanneI]
RSRP for Es/lot >| dBm +[8] +11] [-70dBm/ [-70dBm/ [-70dBm/ [-70dBm/
-6 dB BWChanneI e T BWChanneI e T BWChanneI e T BWChanneI e T
50dBm/ 50dBm/ 50dBm/ 50dBm/
BWChanneI] BWChanneI] BWChanneI] BWChanneI]
Note 1. lo is assumed to have constant EPRE across the bandwidth.

9.1.3.2 Relative Accuracy of RSRP

The relative accuracy of RSRP in inter frequency case is defined as the RSRP measured from one cell compared to the
RSRP measured from another cell on a different frequency.

The accuracy requirementsin Table 9.1.3.2-1 are valid under the following conditions:

Cell specific reference signal s are transmitted either from one, two or four antenna ports.
RSRP1|4sm = [-127] dBm if RSRP1 ison Bands|[1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40],
RSRP1|sgm > [-126] dBm if RSRP1 is on Band [9],

RSRP1|4em = [-125] dBm if RSRP1 ison Bands[2, 5, 7 and 11],

RSRP1|iem > [-124] dBm if RSRP1 ison Bands[3, 8, 13 ...],
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RSRP2|jem = [-127] dBmif RSRP2 ison Bands[1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40],

RSRP2|4sm = [-126] dBm if RSRP2 ison Band [9],

RSRP2¢em > [-125] dBm if RSRP2 is on Bands[2, 5, 7 and 11],

RSRP2|4sm = [-125] dBm if RSRP2 ison Bands[3, 8, 13 ...]

‘RSRP:deBm - RSRP2|dBm\ <[27]0B

| Channel 1_lo -Channel 2_Io | <[20] dB

[Editors note that the above mentioned RSRP side conditions apply in accordance on the conditions given for
reference sensitivity in TS 36.101]

Table 9.1.3.2-1: RSRP Inter frequency relative accuracy

Parameter Unit Accuracy [dB] Conditions”
Normal Extreme RSRP is on RSRP is on RSRP is on RSRP is on
condition | condition | Bands 1, 4,6, | Bands 2,5,7 | Bands 3, 8, 13 Band 9
10, 33, 34, 35, and 11
36, 37, 38, 39
and 40
lo lo lo lo
RSRP for Es/lot | dBm - - - -
> -6dB +[6] +[6] 121dBm/15kHz | 119dBm/15kHz | 118dBm/15kHz | 120dBm/15kHz
- - ... -50dBm/ ... -50dBm/ ... -50dBm/ ... -50dBm/
BWChanneI] BWChanneI] BWChanneI] BWChanneI]

Note 1. lo is assumed to have constant EPRE across the bandwidth.

9.14

The reporting range of RSRP is defined from -140 dBm to -44 dBm with 1 dB resolution.

RSRP Measurement Report Mapping

The mapping of measured quantity is defined in Table 9.1.4-1. The range in the signalling may be larger than the
guaranteed accuracy range.

Table 9.1.4-1: RSRP measurement report mapping

Reported value Measured quantity value Unit
RSRP_00 RSRP <-140 dBm
RSRP_01 -140 < RSRP < -139 dBm
RSRP_02 -139 < RSRP < -138 dBm
RSRP_95 -46 < RSRP < -45 dBm
RSRP_96 -45 < RSRP <-44 dBm
RSRP_97 -44 < RSRP dBm

9.1.5 Intra-frequency RSRQ Accuracy Requirements

9.15.1

The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell on the same frequency as that of the
serving cell.

Absolute RSRQ Accuracy

The accuracy requirementsin Table 9.1.5.1-1 are valid under the following conditions:
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Cell specific reference signals are transmitted either from one, two or four antenna ports.
RSRP|dBm> [-127] dBm for Bands[1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40Q] ,

RSRP|dBm> [-126] dBm for Bands [9],

RSRP|4sm2 [-125] dBm for Bands[2, 5, 7 and 11],

RSRP|4sm> [-124] dBm for Bands[3, 8, 13 ...],

[Editors note that the above mentioned RSRP side conditions apply in accordance on the conditions given for
reference sensitivity in TS 36.101]

Table 9.1.5.1-1: RSRQ Intra frequency absolute accuracy

Parameter Unit Accuracy [dB] Conditions”
Normal Extreme | Bands 1, 4,6, | Bands 2,5, 7 |Bands 3, 8, 13 Band 9
condition | condition | 10, 33, 34, 35, and 11
36, 37, 38, 39
and 40
lo lo lo lo
RSRQ when RSRP | dBm +[2.5] * [4] - - - -
Es/lot > -3 dB 121dBm/15kHz|119dBm/15kHz|118dBm/15kHz|120dBm/15kHz
... -50dBm/ ... -50dBm/ ... -50dBm/ ... -50dBm/
BWChanneI] BWChanneI] BWChanneI] BWChanneI]
RSRQ when RSRP | dBm +[3.5] +[4] - - - -
Es/lot =2 -6 dB 121dBm/15kHz|119dBm/15kHz|118dBm/15kHz|120dBm/15kHz
... -50dBm/ ... -50dBm/ ... -50dBm/ ... -50dBm/
BWChanneI] BWChanneI] BWChanneI] BWChanneI]

Note 1. lo is assumed to have constant EPRE across the bandwidth.

9.1.6

9.1.6.1

Absolute RSRQ Accuracy

Inter-frequency RSRQ Accuracy Requirements

The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell that has different carrier frequency from

the serving cell.

The accuracy requirementsin Table 9.1.6.1-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

RSRP|dBm [-127] dBm for Bands[1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40],

RSRP|dBm> [-126] dBm for Bands [9],

RSRP|4sm2 [-125] dBm for Bands[2, 5, 7 and 11],

RSRPJssm= [-124] dBm for Bands [3, 8, 13 ...],[Editors note that the above mentioned RSRP side conditions
apply in accordance on the conditions given for reference sensitivity in TS 36.101]
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Table 9.1.6.1-1: RSRQ Inter frequency absolute accuracy

Parameter Unit Accuracy [dB] Conditions”
Normal Extreme |Bands 1,4, 6, | Bands 2,5, 7 |Bands 3, 8, 13 Bands 9
condition | condition | 10, 33, 34, 35, and 11
36, 37, 38, 39
and 40
lo lo lo lo
RSRQ when RSRP | dBm +[2.5] * [4] - - - -
Es/lot > -3 dB 121dBm/15kHz|119dBm/15kHz|118dBm/15kHz | 120dBm/15kHz
... -50dBm/ ... -50dBm/ ... -50dBm/ ... -50dBm/
BWChanneI] BWChanneI] BWChanneI] BWChanneI]
RSRQ when RSRP | dBm +[3.5] *[4] - - - -
Es/lot =2 -6 dB 121dBm/15kHz|{119dBm/15kHz|118dBm/15kHz | 120dBm/15kHz
... -50dBm/ ... -50dBm/ ... -50dBm/ ... -50dBm/
BWChanneI] BWChanneI] BWChanneI] BWChanneI]

Note 1. lo is assumed to have constant EPRE across the bandwidth.

9.1.6.2 Relative Accuracy of RSRQ

The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the
RSRQ measured from another cell on a different frequency.

The accuracy requirementsin Table 9.1.6.2-1 are valid under the following conditions:

Cell specific reference signal s are transmitted either from one, two or four antenna ports.
RSRP1|4sm = [-127] dBm if RSRP1ison Band [1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40],
RSRP1|sgm > [-126] dBm if RSRP1 is on Band [9],

RSRP1|4em = [-125] dBmif RSRP1 ison Bands[2, 5, 7 and 11],

RSRP1|sgm > [-124] dBm if RSRP1 ison Bands[3, 8, 13 .. ],

RSRP2|4sm = [-127] dBm if RSRP2 ison Bands|[1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39 and 40],
RSRP2|4em > [-126] dBm if RSRP2 is on Band [9],

RSRP2|4sm > [-125] dBmif RSRP2 ison Bands[2, 5, 7 and 11],

RSRP2|4em = [-125] dBm if RSRP2 ison Bands[3, 8, 13 ...]
IRSRP1, —RRP2 [<[27]dB

| Channel 1_lo -Channel 2_Io | <[20] dB

[Editors note that the above mentioned RSRP side conditions apply in accordance on the conditions given for
reference sensitivity in TS 36.101]
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Table 9.1.6.2-1: RSRQ Inter frequency relative accuracy

Parameter Unit Accuracy [dB] Conditions”
Normal Extreme | RSRQ s on RSRQ is on RSRQ is on RSRQ is on
condition | condition |Bands 1, 4, 6, | Bands 2,5, 7 |Bands 3, 8, 13 Band 9
10, 33, 34, 35, and 11
36, 37, 38, 39
and 40
lo lo
RSRQ when RSRP | dBm +[3] * [4] - - - -
Es/lot > -3 dB 121dBm/15kH |119dBm/15kHz | 118dBm/15kHz | 120dBm/15kHz
Z ... -50dBm] ... -50dBm/ ... -50dBm/ ... -50dBm/
BWChanneI] BWChanneI] BWChanneI]
RSRQ when RSRP | dBm + [4] *[4] - - - -
Es/lot 2 -6 dB 121dBm/15kH [119dBm/15kHz | 118dBm/15kHz | 120dBm/15kHz
Z ... -50dBm] ... -50dBm/ ... -50dBm/ ... -50dBm/
BWChanneI] BWChanneI] BWChanneI]
Note 1. lo is assumed to have constant EPRE across the bandwidth.

9.1.7 RSRQ Measurement Report Mapping
The reporting range of RSRQ is defined from -19.5 dB to -3 with 0.5 dB resolution.

The mapping of measured quantity is defined in table 9.1.x-1. The range in the signalling may be larger than the
guaranteed accuracy range.

Table 9.1.7-1: RSRQ measurement report mapping

Reported value Measured quantity value Unit
RSRQ_00 RSRQ < -19.5 dB
RSRQ 01 -19.5<RSRQ <-19 dB
RSRQ_02 -19 <RSRQ <-185 dB
RSRQ_31 -4 <RSRQ < -3.5 dB
RSRQ_32 -3.5 <RSRQ < -3 dB
RSRQ_33 -3 <RSRQ dB

9.1.8 Power Headroom

The power headroom (PH), expressed in dB, is defined as the difference between the nominal UE maximum transmit
power and the estimated power for PUSCH transmission according to section 5.1.1.1 in TS 36.213.

9181 Period

The reported power headroom shall be estimated over 1 subframe. The power headroom shall be estimated only in a
subframe where PUSCH is transmitted.

9.1.8.2 Reporting Delay

The power headroom reporting delay is defined as the time between the end of the power headroom estimation period
and the time when the UE starts transmitting the power headroom over the radio interface. The reporting delay of the
power headroom shall be [0 ms], which is applicable for al configured triggering mechanisms for power headroom
reporting.

9.1.84 Report Mapping

The power headroom reporting range is from -23 ...+40 dB. Table 9.1.8.4-1 defines the report mapping.
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Table 9.1.8.4-1: Power headroom report mapping

Reported value Measured quantity value (dB)

POWER_HEADROOM 0 -23<PH<-22
POWER HEADROOM 1 -22<PH<-21
POWER HEADROOM 2 -21<PH<-20
POWER HEADROOM 3 -20€PH<-19
POWER HEADROOM 4 -19<PH<-18
POWER HEADROOM 5 -18<PH<-17
POWER_HEADROOM 57 34 <PH< 35
POWER_HEADROOM 58 35<PH< 36
POWER_HEADROOM 59 36 <PH< 37
POWER_HEADROOM 60 37 <PH<38
POWER_HEADROOM 61 38<PH< 39
POWER_HEADROOM 62 39<PH<40
POWER_HEADROOM_ 63 PH = 40

9.2 UTRAN FDD Measurements

The requirements in this clause are applicable for aUE:
- instate RRC_CONNECTED
- performing measurements according to section 8.1.2.4.1 with appropriate measurement gaps
- that is synchronised to the cell that is measured.

The reported measurement result after layer 1 filtering shall be an estimate of the average value of the measured
quantity over the measurement period. The reference point for the measurement result after layer 1 filtering is referred
to as point B in the measurement model described in 3GPP TS 25.302 [6].

The accuracy requirements in this clause are valid for the reported measurement result after layer 1 filtering. The

accuracy requirements are verified from the measurement report at point D in the measurement model having the layer
3 filtering disabled.

9.2.1 UTRAN FDD CPICH RSCP

NOTE: This measurement isfor handover between E-UTRAN and UTRAN FDD.
The requirements in this section are valid for terminals supporting this capability.
The measurement period for RRC_CONNECTED state is specified in section 8.1.2.4.1.

In RRC_CONNECTED state the accuracy requirements shall be the same as the inter-frequency measurement accuracy
requirements for FDD CPICH RSCP in 3GPP TS 25.133 [cc].

If the UE, in RRC_CONNECTED state, needs measurement gaps to perform UTRAN FDD measurements, the UTRAN
FDD measurement procedure and measurement gap pattern stated in section 8.1.2.4.1 shall apply.

The reporting range and mapping specified for FDD CPICH RSCP in 3GPP TS 25.133 [cc] shall apply.

9.2.2 UTRAN FDD carrier RSSI
NOTE: Thismeasurement isfor handover between E-UTRAN and UTRAN FDD.
The requirements in this section are valid for terminals supporting this capability.

The measurement period for RRC_CONNECTED stateis equal to the measurement period for FDD CPICH
measurements, whose measurement period is specified in section 8.1.2.4.1.
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In RRC_CONNECTED state the accuracy requirements shall be the same as the inter-frequency measurement accuracy
requirements for FDD carrier RSSI in 3GPP TS 25.133 [cc.

If the UE, in RRC_CONNECTED state, needs measurement gaps to perform UTRAN FDD measurements, the UTRAN
FDD measurement procedure and measurement gap pattern stated in section 8.1.2.4.1 shall apply.

The reporting range and mapping specified for FDD carrier RSSI in 3GPP TS 25.133 [cc] shall apply.

9.2.3 UTRAN FDD CPICH Ec/No

NOTE: This measurement isfor handover between E-UTRAN and UTRAN FDD.
The reguirementsin this section are valid for terminals supporting this capability.
The measurement period for RRC_CONNECTED state is specified in section 8.1.2.4.1.

In RRC_CONNECTED state the accuracy requirements shall be the same as the inter-frequency measurement accuracy
requirements for FDD CPICH Ec/No in 3GPP TS 25.133 [cc].

If the UE, in RRC_CONNECTED state, needs measurement gaps to perform UTRAN FDD measurements, the UTRAN
FDD measurement procedure and measurement gap pattern stated in section 8.1.2.4.1 shall apply.

The reporting range and mapping specified for FDD CPICH Ec/No in 3GPP TS 25.133 [cc] shall apply.

9.3 UTRAN TDD Measurements

The requirements in this clause are applicable for aUE:
- instate RRC_CONNECTED
- performing measurements according to section 8.1.2.4.3 with appropriate measurement gaps
- that is synchronised to the cell that is measured.

The reported measurement result after layer 1 filtering shall be an estimate of the average value of the measured
guantity over the measurement period. The reference point for the measurement result after layer 1 filtering is referred
to as point B in the measurement model described in 3GPP TS 25.302 [6].

The accuracy requirements in this clause are valid for the reported measurement result after layer 1 filtering. The
accuracy requirements are verified from the measurement report at point D in the measurement model having the layer
3 filtering disabled.

9.3.1 UTRAN TDD P-CCPCH RSCP

NOTE: This measurement isfor handover between E-UTRAN and UTRAN TDD.
The reguirementsin this section are valid for terminals supporting this capability.
The measurement period for RRC_CONNECTED state is specified in section 8.1.2.4.3.

In RRC_CONNECTED state the accuracy requirements shall be the same as the inter-frequency measurement accuracy
requirements for TDD P-CCPCH in 3GPP TS 25.123 [19].

If the UE, in RRC_CONNECTED state, needs measurement gaps to perform UTRAN TDD measurements, the
UTRAN TDD measurement procedure and measurement gap pattern stated in section 8.1.2.4.3 shall apply.

The reporting range and mapping specified for TDD P-CCPCH RSCP in 3GPP TS 25.123 [19] shall apply.
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9.3.2 UTRAN TDD carrier RSSI
NOTE: This measurement isfor handover between E-UTRAN and UTRAN TDD.
The requirements in this section are valid for terminals supporting this capability.

The measurement period for RRC_CONNECTED stateis equal to the measurement period for TDD P-CCPCH RSCP
measurement, whose measurement period is specified in section 8.1.2.4.3.

In RRC_CONNECTED state the accuracy requirements shall be the same as the inter-frequency measurement accuracy
requirements for TDD carrier RSS| in 3GPP TS 25.123 [19].

If the UE, in RRC_CONNECTED state, needs measurement gaps to perform UTRAN TDD measurements, the
UTRAN TDD measurement procedure and measurement gap pattern stated in section 8.1.2.4.3 shall apply.

The reporting range and mapping specified for TDD carrier RSS| in 3GPP TS 25.123 [19] shall apply.

9.3.3 Void

94 GSM Measurements

The requirementsin this clause are applicable for aUE:
- instate RRC_CONNECTED
- performing measurements according to section 8.1.2.4.5 with appropriate measurement gaps
- that is synchronised to the cell that is measured.

The reported measurement result after layer 1 filtering shall be an estimate of the average value of the measured
guantity over the measurement period. The reference point for the measurement result after layer 1 filtering is referred
to as point B in the measurement model described in 3GPP TS 25.302 [6].

The accuracy requirements in this clause are valid for the reported measurement result after layer 1 filtering. The
accuracy requirements are verified from the measurement report at point D in the measurement model having the layer
3 filtering disabled.

94.1 GSM carrier RSSI
NOTE: This measurement isfor handover between E-UTRAN and GSM.
The requirements in this section are valid for terminals supporting this capability.
The measurement period for RRC_CONNECTED state is specified in section 8.1.2.4.5.
In RRC_CONNECTED state the measurement accuracy requirements for RXLEV in TS 45.008 [8] shall apply.

If the UE, in RRC_CONNECED state, needs measurement gaps to perform GSM measurements, the GSM
measurement procedure and measurement gap pattern stated in section 8.1.2.4.5 shall apply.

The reporting range and mapping specified for RXLEV in TS 45.008 [8] shall apply.
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10 Measurements Performance Requirements for E-
UTRAN

10.1 Received Interference Power

The measurement period shall be 100 ms.

10.1.1 Absolute accuracy requirement

Table 10.2.1-1: Received Interference Power absolute accuracy

Parameter Unit Accuracy Conditions
[dB] lob [dBm/180 kHz]
lob dBm/180 kHz +4 -117 ... -96

10.1.2 Relative accuracy requirement

The relative accuracy is defined as the Received I nterference Power measured at one frequency compared to the
Received Interference Power measured from the same frequency at a different time.

Table 10.2.2-1: Received Interference Power relative accuracy

Parameter Unit Accuracy Conditions
[dB] lob [dBm/180 kHz]
lob dBm/180 kHz +0.5 -117 ... -96
AND for changes < +9.0 dB

10.1.3 Received Interference Power measurement report mapping
The reporting range for Received I nterference Power (RIP) isfrom -126 ... -75 dBm.

In table 10.2.3-1 the mapping of measured quantity is defined. The range in the signalling may be larger than the
guaranteed accuracy range.

Table 10.2.3-1: Received Interference Power measurement reporting range
Reported value Measured quantity value Unit
RTWP_LEV _000 RIP <-126.0 dBm
RTWP_LEV _001 -126.0 <RIP < -125.9 dBm
RTWP_LEV _002 -125.9 <RIP <-125.8 dBm
RTWP_LEV _509 -75.2<RIP<-75.1 dBm
RTWP_LEV _510 -75.1 <RIP <-75.0 dBm
RTWP_LEV _511 -75.0<RIP dBm
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Annex A (normative):
Test Cases

A.1  Purpose of annex

A.2  Requirement classification for statistical testing

A.2.1  Types of requirements in TS 36.133

A.3 RRM test configurations

A.4 E-UTRAN RRC_IDLE state

A4.2 Cell Re-Selection

A4.2.1 E-UTRAN FDD - FDD Intra frequency case
A.4.2.2 E-UTRAN TDD - TDD Intra frequency case
A.4.2.3 E-UTRAN FDD - FDD Inter frequency case
A4d4.2.4 E-UTRAN FDD - TDD Inter frequency case
A.4.2.5 E-UTRAN TDD - FDD Inter frequency case
A.4.2.6 E-UTRAN TDD - TDD: Inter frequency case

A.4.3 E-UTRAN to UTRAN Cell Re-Selection

A43.1 E-UTRAN FDD — UTRAN FDD:
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A.4.3.2 E-UTRAN FDD — UTRAN TDD:

A.4.3.3 E-UTRAN TDD — UTRAN FDD:

A.4.3.4 E-UTRAN TDD — UTRAN TDD:

A.4.4 E-UTRAN to GSM Cell Re-Selection

A451 E-UTRAN FDD — GSM:

A.4.5.2 E-UTRAN TDD — GSM:

A5 E-UTRAN RRC CONNECTED Mode Mobility

A.6 RRC Connection Control

A.7  Timing and Signalling Characteristics

A.7.1 UE Transmit Timing

A.8 UE Measurements Procedures

A.9 Measurement Performance Requirements
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Annex B (informative):
Change history:

Table B.1: Change History

[ Date | TSG# [TSGDoc.| CR | Rev | Subject | od | New |
2007-12 RP#38 |RP-071037 Approved version in TSG RAN#38 - 8.0.0
2008-03 RP#39 |RP-080123 |2 Updates of TS36.133 8.0.0 8.1.0
2008-05 RP#40 |RP-080325 |3 Updates of TS36.133 8.1.0 820
2008-09 RP#41 | RP-080644 006 E-UTRAN TDD intra frequency measurements | 8.2.0 8.3.0

1 when DRX is used
2008-09 RP#41 | RP-080644 008 1 E-UTRAN TDD - UTRAN TDD measurements | 8.2.0 8.3.0
2008-09 RP#41 | RP-080644 012 RSRQ reporting Range 8.2.0 8.3.0
2008-09 RP#41 RP-080644 018 Interfrequency and UTRA interRAT DRX 8.2.0 8.3.0
1 peformance requirements
2008-09 RP#41  RP-080644 020 1 Additions to UE transmit timing requirements 8.2.0 8.3.0
2008-09 RP#41 | RP-080644 043 Received interference power measurement 8.2.0 8.3.0
performance requirement
2008-09 RP#41 = RP-080644 044 Cell Synchronization requirement for E-UTRA | 8.2.0 8.3.0
TDD
2008-09 RP#41 | RP-080644 047 Power Headroom Requirements 8.2.0 8.3.0
2008-09 RP#41 | RP-080644 048 Event Triggering and Reporting Criteria 8.2.0 8.3.0
Capability Requirements
2008-09 RP#41 |RP-080642 004 Correction of E-UTRAN to UTRAN TDD 8.2.0 8.3.0
handover
2008-09 RP#41 |RP-080642 016 8.2.0 8.3.0
1 Definition of Symbols
2008-09 RP#41 |RP-080642 019 8.2.0 8.3.0
1 Idle mode requirements updates
2008-09 RP#41 |RP-080642 021 8.2.0 8.3.0
1 General updates to 36.133
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