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Foreword
This Technical Specification has been produced by the 3rd 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

This document defines the Stage 2 architecture and specification for the CS Fallback and for SMS over SGsfor EPS or
CS Fallback and SMS over S102. The scope of this document includes the architecture enhancements for functionality
to enable fallback from E-UTRAN access to UTRAN/GERAN CS domain access and to CDMA 1x RTT CSdomain
access, and functionality to reuse of voice and other CS-domain services (e.g. CS UDI video / LCS/ USSD) by reuse of
the CS domain. The functionality specified to support SMS over SGs does not trigger any CS Fallback to
UTRAN/GERAN. The functionality specified to support SMS over S102 does not trigger any CS Fallback to CDMA
IXRTT CSdomain.

The architecture enhancements to support CS fallback to CDMA 1x RTT CS domain access for UEs with single and
dual receiver configurations are specified in Annex B.

In this Release of the specification no mechanisms are specified to support CS Fallback to both UTRAN/GERAN and
CDMA 1IXRTT in the same PLMN. So, even when a UE has the capahility to support both CS Fallback to
UTRAN/GERAN CS domain and CS Fallback to CDMA 1XRTT CSdomainin agiven PLMN, the PLMN implements
only one of the two.

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 TR 21.905: "Vocabulary for 3GPP Specifications'.

2] 3GPP TS 23.401: "GPRS Enhancements for E-UTRAN Access'.

[3] 3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2.

[4] 3GPP TS 44.018: "Mobile radio interface layer 3 specification Radio Resource Control (RRC)
protocol”.

[5] 3GPP TS 23.018: "Basic call handling; Technical realization".

[6] 3GPP TS 48.008: "M SC-BSS interface layer 3 specification; Protocol specification”.

[7] 3GPP TS 25.331: "Radio Resource Control (RRC); Protocol specification”.

[8] 3GPP TS 23.271: "Functional stage 2 description of Location Services (LCS)".

[9] Open Mobile Alliance, OMA AD SUPL: "Secure User Plane Location Architecture”,
http://www.openmobilealliance.org.

[10] 3GPP TS 23.090: "Unstructured Supplementary Service Data (USSD); Stage 2.

[11] Void.

[12] 3GPP TS 44.060: "MS-BSS interface; RLC/MAC protocol .

[13] 3GPP TS 24.010: " Supplementary services specification; General aspects’.

[14] 3GPP TS 23.040: "Technical redlization of the Short Message Service (SMS)".
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[15]

[16]

[17]

[18]

[19]

[20]
[21]
[22]
[23]

[35]
[36]
[37]
[38]
[39]

[40]

[41]

3GPP TS 23.204: " Short Message Service (SMS) over generic 3GPP Internet Protocol (IP)
access'.

3GPP2 A.S0008-C: "Interoperability Specification (10S) for High Rate Packet Data (HRPD)
Radio Access Network I nterfaces with Session Control in the Access Network".

3GPP2 A.S0009-C: "Interoperability Specification (10S) for High Rate Packet Data (HRPD)
Radio Access Network Interfaces with Session Control in the Packet Control Function®.

3GPP2 A.S0013-C: "Interoperability Specification (10S) for cdma2000 Access Network Interfaces
— part 3 Features'.

3GPP TR 36.938: "Improved Network Controlled Mobility between E-UTRAN and
3GPP2/Mobile WiMAX Radio Technologies'.

3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC); Stage 2".
3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".
3GPP2 X.S0042-0: "Voice Call Continuity between IMS and Circuit Switched System”.

3GPP TS 23.236: "Intra-domain connection of Radio Access Network (RAN) nodes to multiple
Core Network (CN) nodes”.

3GPP TS 43.055: "Radio Access Network; Dual Transfer Mode (DTM); Stage 2".
3GPP TS 23.292: "IMS Centralised Services (ICS); Stage 2.

3GPP TS 23.221: " Architectural Requirements”.

3GPP TS 23.402: " Architecture enhancements for non-3GPP accesses'.

3GPP TS 24.011: "Point-to-Point (PP) Short Message Service (SMS) support on mobile radio
interface”.

3GPP TS 25.413: "UTRAN lu interface Radio Access Network Application Part (RANAP)
signaling"”.

3GPP TS 48.018: "General Packet Radio Service (GPRS); BSS GPRS Protocol (BSSGP)".
3GPP TS 23.082: "Call Forwarding (CF) supplementary services, Stage 2".

3GPP2 C.S0005-A: "Upper Layer (Layer 3) Signaling Standard for cdma2000 Spread Spectrum
Systems - Release A, Addendum 2",

3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA) Radio Resource
Control (RRC)"

3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage
3.

3GPP TS 36.413: "S1 Application Protocol (SIAP)".

3GPP TS 22.153: "Multimedia Priority Services".

3GPP TS 22.067: "enhanced Multi Level Precedence and Pre emption service (EMLPP) - Stage 1".
3GPP TS 22.011: " Service accessibility"”.

3GPP2 A.S0008-C:: "Interoperability Specification (10S) for High Rate Packet Data (HRPD)
Radio Access Network I nterfaces with Session Control in the Access Network™.

3GPP2 A.S0009-C: "Interoperability Specification (10S) for High Rate Packet Data (HRPD)
Radio Access Network I nterfaces with Session Control in the Packet Control Function™.

3GPP TS 23.146: "Technical realization of facsimile group 3 non-transparent”.
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3 Definitions and abbreviations

3.1 Definitions

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

IxCS: The 3GPP2 legacy circuit Switched signalling system as defined in 3GPP2 X.S0042-0 [22].

CSMT flag: A flag in LA update request message used in CS fallback for MT call to avoid missing paging in roaming
retry.

CSMO flag: A flagin CM Service Request and LA Update request message used in CS fallback for MO calls.
Service User: See TS22.153 [36].

3.2 Abbreviations

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

IXCSIWS Circuit Switched fallback Interworking solution Function for 3GPP2 1xCS.

CSMT Circuit Switched fallback Mobile Terminated call.
CsSMO Circuit Switched fallback Mobile Originated call.
eMLPP enhanced Multi Level Precedence and Pre emption
ICS IMS Centralised Services
MPS Multimedia Priority Service
MTRF Mobile Terminating Roaming Forwarding
NEAF Non-EPS Alert Flag.
SRvCC Single Radio Voice Call Continuity

4 Overall Description

4.1 General Considerations

The CSfallback in EPS enables the provisioning of voice and other CS-domain services (e.g. CS UDI video/ LCS/
USSD) by reuse of CSinfrastructure when the UE is served by E-UTRAN. A CSfallback enabled terminal, connected
to E-UTRAN may use GERAN or UTRAN to connect to the CS-domain. This function is only available in case
E-UTRAN coverage is overlapped by either GERAN coverage or UTRAN coverage.

CS Fallback and IM S-based services shall be able to co-exist in the same operator’ s network.

The ICS architecture as defined in TS 23.292 [25] shall be able to co-exist with utilising CS Fallback as the CS domain
in the same operator's network.

This specification also specifies the architecture required for SMS over SGs. The MO SMSand MT SMS are signalled
over SGsand do not cause any CS Fallback to GERAN/UTRAN RATS, and consequently does not require any
overlapped GERAN/UTRAN coverage.

The support of SMS over SGsis mandatory for UE and MME and M SC supporting CS fallback, whereas UE and MME
and M SC supporting SM'S over SGs are hot required to support CS fallback.

NOTE: AnMME supporting only SMS over SGs (i.e. not supporting CS fallback) will either reply with"SMS-
only" or reject an IM S| attach.

The support of CSfallback (and to alesser extent SM'S over SGs) can impose some operational constraints on Tracking
Areaboundary planning and the use of the "tracking arealist concept” (see TS 23.401 [2]).

ETSI



3GPP TS 23.272 version 10.3.1 Release 10

4.2

10 ETSI TS 123 272 V10.3.1 (2011-04)

Reference Architecture

The CSfallback and SMS over SGs in EPS function is realized by using the SGs interface mechanism between the
MSC Server and the MME.

The SGsinterface functionality is based on the mechanisms specified for the Gs interface, TS 23.060 [3].

lu-ps SGSN
UTRAN
Gs
Gb
Uu
GERAN lucs
S MSC
Um A | Server
SGs
LTE-Uu S1-MME
UE E-UTRAN MME
Figure 4.2-1: EPS architecture for CS fallback and SMS over SGs
NOTE 1: The MGW is not shown in the figure 4.2-1 since neither CS fallback in EPS nor SMS over SGs has any

NOTE 2:

4.2.1

4.3

4.3.1

impacts on the U-plane handling.

SGSN and S3 have additional functionality related to ISR and CS fallback/SM S over SGs. If ISR is not
used, this functionality is not required.

Reference points

It is the reference point between the MME and MSC server. The SGs reference point is used for the
mobility management and paging procedures between EPS and CS domain, and is based on the Gs
interface procedures. The SGs reference point is aso used for the delivery of both mobile originating and
mobile terminating SMS. Additional procedures for alignment with the Gs reference point are not
precluded.

Itisdefined in TS 23.401 [2] with the additional functionality to support ISR for CS fallback/SM S over
SGs as defined in this specification.

Functional entities

UE

The CSfallback capable UE supports access to E-UTRAN/EPC as well as access to the CS domain over GERAN
and/or UTRAN.

The SMS over SGs capable UE supports access to E-UTRAN/EPC and may support access to the CS domain over
GERAN and/or UTRAN.

The support of SMS over SGs is mandatory for a UE that supports CS fallback, whereas a UE that supports SMS over
SGsis not required to support CS fallback.

These UEs support the following additional functions:

- Combined procedures specified in this document for EPS/IM SI attach, update and detach.

- Csfalback and/or SMS over SGs procedures specified in this document for using CS domain services.

ETSI



3GPP TS 23.272 version 10.3.1 Release 10 11 ETSI TS 123 272 V10.3.1 (2011-04)

A UE using CS fallback and/or SM'S over SGs supports ISR according to TS 23.401 [2]. In particular a UE deactivates
ISR at reception of LAU accept or at reception of combined RAU/LAU accept response with no ISR indication.

The coexistence with IMS services for voice/SMS is defined in clause 4.5.

There are no other CS fallback/SM S over SGs | SR-specifics for the UE compared to ISR descriptionin TS 23.401 [2],
i.e. if ISR isactive the UE can change between all registered areas and RATs without performing update signalling. The
UE listens for paging on the RAT it is currently camped on.

If the UE is service user with subscription to CS domain priority service, the UE's USIM belongs to one of Access Class
that indicates the priority is needed and the UE shall sets the RRC establishment cause to "HighPriorityAccess' as
specified in TS 36.331 [33].

4.3.2 MME

The CSfallback and/or SM'S over SGs enabled MME supports the following additional functions:
- Multiple PLMNSs selection for the CS domain.
- RAT selection for the CS domain.

- Deriving aVLR number and LAI from the TAI of the current cell and based on the selected PLMN or the
selected RAT for CS domain, or using a default VLR number and LALI.

- Deliver theregistered PLMN ID for CS domain (included in the LAI) to the eNodeB.

- For CSfallback, generating a TAI list such that the UE has alow chance of "falling back” to acell inaLA
different to the derived LAI (e.g. the TAI list boundary should not cross the LA boundary).

NOTE: Alignment of the TAI list boundary with aLA boundary can prevent the MME from making effective use
of the "tracking arealist" concept. To compensate for this, appropriate cell reselection hysteresis may
need to be used within the E-UTRAN.

- Maintaining of SGs association towards MSC/VLR for EPS/IMSI attached UE.
- Initiating IMSI detach at EPS detach.

- Initiating paging procedure specified in this document towards eNodeB when M SC pages the UE for CS
services.

- Supporting SM'S procedures defined in this document.
- Regecting CS Fallback call request (e.g. due to O&M reasons)

An MME that supports CS Fallback usesthe LAl and a hash value from the IMS| to determine the VLR number as
defined in TS 23.236 [23] when multiple M SC/VLRs serve the same LAI. The same hash value/function is used by
SGSN to determine the VLR number. An MME that supports SMS over SGs may use the same procedure as for CS
Fallback. In some networks, the MME may be configured to select the MSC/VLR for "UEs configured for MTC" with a
different load balance to that used for MSC/V LR selection for other UES. In this case the MME maintains a separate
hash/value function for "UEs configured for MTC".

If the network supports CSFB priority call handling, the MM E supports the following additional functions:

- For paging message received on the SGs interface with priority indication, the MME provides preferential
treatment to this message and also the subsequent CS fallback procedure compared to other normal procedures.
If UE needsto be paged, the MME sets priority indication on the paging request to eNodeB. The MME also sets
priority indication, i.e. "CSFB High Priority", in SLAP message to the eNodeB, so that eNodeB can initiate the
CSFB procedure with priority, as specified in TS 36.413[35].

- For aCSFB request from a service user, the MME determines that the CSFB request needs priority handling
based on the MPS CS Priority stored in UE's EPS subscription. The MME provides preferential treatment to this
reguest and also sets priority indication, i.e. "CSFB High Priority", in SLAP message to eNodeB to initiate CSFB
procedure with priority, as specified in TS 36.413 [35].
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4.3.3 MSC

The CSfallback and/or SM'S over SGs enabled M SC supports the following additional functions:
- Maintaining SGs association towards MME for EPS/IMSI attached UE.
- Supporting SM S procedures defined in this document.

NOTE 1. The CS Fallback enabled MSC can also be enhanced to support ICS as defined in TS 23.292 [25] and/or
SRV CC asdefined in TS 23.216 [20].

NOTE 2: In order to speed up the potential LAU procedure during CS fallback the M SC may be configured to
lower the frequency of Authentication, TMSI reallocation and Identity check for UEs that are EPS/IM S
attached via the SGsinterface.

NOTE 3: The MSC/VLR usesthe CSMO flagin LAU and CM service request message for CS Fallback statistics.
If the network supports a priority call handling, the MSC maps priority indication of the |AM message to a priority
indication of the paging message sent over the SGsinterface.
4.3.4 E-UTRAN
The CSfallback enabled E-UTRAN supports the following additional functions:

- Forwarding paging request for CS domain to the UE.

- Directing the UE to the target CS capable cell considering the registered PLMN ID and possibly the LAC for CS
domain received from the MME.

- The configuration of appropriate cell reselection hysteresis at L ocation Area boundaries (or across the whole E-
UTRAN) to reduce Tracking Area Update traffic.

- Tofacilitate the configuration of TA boundaries with LA boundaries, the E-UTRAN can gather statistics (from
theinbound inter-RAT mobility events of all UES) of the most common LAs indicated in the RRC signalling.

- Configuration to permit the operator to choose the target 'fallback’' RAT and frequency.
For SMS over SGs, no specific EFUTRAN functionality is required.
If the network supports CSFB priority call handling, the E-UTRAN supports the following additional functions:

- For paging message received on S1IAP with priority indication, the E-UTRAN should provide preferential
treatment to this request compared to other normal paging requests.

- For CSfalback S1AP message with priority indication, i.e. "CSFB High Priority", if UE isin IDLE mode, the
eNodeB should provide preferential treatment, in allocating E-UTRAN radio bearer resources compared to other
normal resource requests. When CSFB based on PS handover is employed, the eNodeB may forward priority
indication to the target GERAN/UTRAN.

43,5 SGSN

If the SGSN supports ISR, SGSN shall follow the rules and procedures described in TS 23.401 [2] and TS 23.060 [3]
with the following additions and clarifications:

- The SGSN shall not send the I SR activated indication at combined RAU/LAU procedure.

An SGSN that supports Gs uses LAl and a hash value from the IMS| to determine the VLR number as defined in
TS 23.236 [23] when multiple MSC/VLRs serve the same LAI. The same hash value/function is used by MME to
determine the VLR number.

4.3.6 BSS

If the network supports ISR, the CS fallback enabled BSS exhibits the following behaviour:
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- Evenif the network is operating in NMO 11/I11 the BSS shall forward Gb interface paging messages onto the
radio interface. The BSS in a network operating in NMO 11/111 shall not be configured to use PBCCH.

4.4 Control plane

441 MME - MSC Server

SGsAP SGsAP
SCTP SCTP
IP IP
L2 L2
L1 L1
MME SGs MSC Server

Legend:
SGsAP: This protocol is used to connect an MME to an MSC Server based on the BSSAP+.
Stream Control Transmission Protocol (SCTP): This protocol transfers signalling messages.

Figure 4.4.1-1: SGs Interface

4.5 Co-existence with IMS services

A CS Fallback and IMS capable UE shall follow the procedures for domain selection for UE originating session/calls
according to TS 23.221 [26] 'Domain selection for UE originating sessions/ calls.

An IMS capable UE which supports SMS over | P networks shall follow the procedures for domain selection for UE
originating SM S according to TS 23.221 [26] 'Domain selection for UE originating SMS.

4.6 Emergency Calls

When UE is performing CS fallback procedure for Mobile Originating Call for the purpose of emergency call, it shall
indicate to the MME that this CS fallback request is for emergency purpose. MME aso indicates to the E-UTRAN via
the appropriate S1-AP message that this CS fallback procedureis for emergency purpose. If PS handover isinitiated,
E-UTRAN may indicate priority level of the CS fallback to the target RAT, as specified in TS 25.413 [29], in order to
prepare radio resource at target RAT in appropriate way, e.g. priority allocation of the RAB resource.

NOTE: E-UTRAN may use the emergency indication for selecting a particular radio access network (2G or 3G)
for CS emergency handling.

4.7 CSFB Priority Call Handling

CSFB Priority call handling ensures that, when GERAN/UTRAN supports eM L PP service (TS 22.067 [37]), end-to-end
priority handling is provided for both mobile originated CSFB calls by a service user in E-UTRAN and for mobile
terminated CSFB call from a service user to anormal or service user in E-UTRAN. A service user's EPS subscription
contains an indication of the users CS domain priority status, i.e. MPS CS Priority. If the UE is subscribed to CS
domain priority, the UE's USIM shall belong to one of Access Class 11 to 15.

For mobile terminated CS fallback calls from a service user, the MSC provides a priority indication to the MME along
with a paging message. The MME shall set a priority indication to the eNodeB when requesting the eNodeB to page the
UE if the UE isidle. For mobile originated CS fallback calls from a service user in E-UTRAN, the MME determines
that the CSFB request requires priority handling based on the UE's MPS CS Priority. For both mobile originated and
mobile terminated CSFB, the MME shall also provide priority indication, i.e. "CSFB High Priority", when requesting
the eNodeB to execute the CSFB priority procedure as specified in TS 36.413 [35]. The eNodeB should handle the
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paging message with priority and also prioritize the subsequent CS fallback procedure to GERAN/UTRAN or IXRTT.
If PS handover to GERAN or UTRAN isinitiated, E-UTRAN may forward CS fallback priority indicator to the target
RAT, as specified in TS 25.413 [29], in order to prepare radio resource at target RAT in appropriate way, e.g. priority
allocation of the RAB resource

NOTE 1: For aMobile Terminating Call from anormal user to a service user, no special handling is required.

5 Mobility Management

5.1 General

The CSfallback and SMS over SGsin EPSisrealized by using the SGs interface mechanism between the MSC Server
and the MME.

The use of the "pool-area”’ concept as specified in TS 23.236 [23] allows to minimize the occurrence of MSC change at
CSfalback.

5.1A TAl list and LAl allocation

For CSfallback, the fallback procedure islikely to be faster if the network can allocate a L ocation Areato the UE that
isthe LA of the overlapping target RAT's coverage. For this situation, the MME should avoid allocating TAI lists that
span multiple Location Areas of the target RAT (which may be contrary to the normal usage of the "tracking area list"
concept described in TS 23.401 [2]).

This can be achieved by:

- configuring the E-UTRAN cell's TAI to take into account the LA boundary of the target RAT;

- the MME being configured to know which TAls are within which LA; and

- the MME using the TAI of the current E-UTRAN cell to derive the LAI.
The operator should be able to configure the MME as to whether it either:

- provides normal usage of the "tracking arealist" concept, or,

- theTAl list alocation is adjusted, for CS fallback mobiles, to provide "TAI lists that do not span multiple LAS".
The MME may use aternative approaches for LAl and TAI list allocation. In particular, thisis appropriate for:

- thecase of SMS over SGs without overlapping GERAN/UTRAN coverage; and

- thecase when not all MSCsin the VPLMN support the SGs interface.

In these situations, one approach isto configure the MME to allocate a default (e.g. non-broadcast) LAl whichis
associated with a VLR that supports the SGsinterface.

5.2 Attach procedure

The attach procedure for the CS fallback and SMS over SGsin EPS is realized based on the combined GPRSYIMSI
Attach procedure specified in TS 23.060 [3].
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1)

2)

3)

4)

5)
6)

7)
8)

UE MME MSC/VLR HSS

1. Attach Request

2. Step 3 to step 16 of the Attach procedure specified in TS 23.401

(j) 3. Derive VLR nuaner

4. Location Update Request

(P 5. Create SGs asspciation

|6. Location update in CS domain

7. Location Update|Accept

<

8. Step 17 to step 26 of the Attach procedure specified in TS 23.401
| I I I

Figure 5.2-1: Attach Procedure

The UE initiates the attach procedure by the transmission of an Attach Request (parameters as specified in

TS 23.401 [2] including the Attach Type, old LAI and Mobile Station Classmark 2) message to the MME. The
Attach Type indicates that the UE requests a combined EPS/IM S| attach and informs the network that the UE is
capable and configured to use CS fallback and/or SMS over SGs. If the UE needs SM S service but not CSFB,
the UE shall include an "SMS-only" indication in the combined EPS/IMSI Attach Request. See clause 5.4.4.

Step 3 to step 16 of the EPS Attach procedure are performed as specified in TS 23.401 [2].

If the UE subscribesthe eMLPP (TS 22.067 [37]) service in the CS domain, the UE EPS subscription received
from HSS contains MPS CS Priority which indicates the UE's CS domain priority status.

If the Attach Request message includes an Attach Type indicating that the UE requests a combined EPS/IM S|
attach, the MME allocates a LAl for the UE. If multiple PLMNSs are available for the CS domain, the MME
performs selection of the PLMN for CS domain based on selected PLMN information received from the
eNodeB, current TAI, old LAI and operator selection policies on preferred RAT for CS domain. The PLMN
selected for CS should be the same that is used for this UE as atarget PLMN for PS handovers or for any other
mobility procedures related to CSFB. The MME may take any access restrictions provided by the HSS into
account, if the network is using separate location areas for GERAN and UTRAN cells. The selected PLMN ID is
included in the LAl which issent to MSC/VLR in step 4 and in Attach Accept to the UE.

The MME derives a VLR number based on the allocated LAI and on an IMSI hash function defined in
TS 23.236 [23]. The MME starts the location update procedure towards the new M SC/V LR upon receipt of the
subscriber data from the HSS in step 2). This operation marks the M S as EPS-attached in the VLR.

The MME sends a L ocation Update Request (new LAI, IMSI, MME name, Location Update Type) message to
the VLR. MME nameisaFQDN string.

The VLR creates an association with the MME by storing MME name.

The VLR performs the normal subscription checksfor CSand if all checks are successful performs Location
Updating procedure in CS domain.

The VLR responds with Location Update Accept (VLR TMSI) to the MME.

The EPS Attach procedure is completed by performing step 17 to step 26 as specified in TS 23.401 [2]. Attach
Accept message includes the parameters as specified in TS 23.401 [2]: VLR TM S| and LAl asallocated in step 3
above. The existence of LAl and VLR TMS! indicates successful attach to CS domain.

If the UE requests combined EPS/IM S| Attach Request without the "SMS-only" indication, and if the network
supports only SMS over SGs, the network shall perform the IMS| attach and the MME shall indicate in the
Attach Accept message that the IMSI attach is for "SMS-only". When the network accepts a combined
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EPS/IMSI attach without limiting to "SMS-only", the network may provide a"CSFB Not Preferred” indication
to the UE.

If the UE requests combined EPS/IM S| Attach Request with the "SM S-only" indication, and if the network
supports SMS over SGsonly or if it supports CSFB and SM S over SGs, the network shall perform the IMSI
attach and the MME shall indicate in the Attach Accept message that the IMS] attach isfor "SMS-only".

The network providesthe "SMS-only" or "CSFB Not Preferred” indications based on locally configured operator
policies based on e.g. roaming agreement.

The UE behaviour upon receiving such indications is described in TS 23.221 [26].

NOTE: The case of unsuccessful attach to CS domain is documented in stage 3 specifications, taking into account
reachability for CS services of UEs that have the user preference to prioritize voice over data services and
are not configured/supporting to use IMS voice services.

5.3 Detach procedure

5.3.1 UE-initiated Detach procedure

The UE-initiated Detach procedure for the CSfallback and SMS over SGsin EPS is realized based on the MS-Initiated
Detach Procedure specified in TS 23.060 [3].

UE MME MSC/VLR HSS

1. Detach Request .

N

. Step 2 to step 10 of the UE-initiated Detach procedure for E-UTRAN
as specified in TS 23.401

3a. IMSI Detach Indication

3b. EPS DetachI dication

4. Remove SGs
_ 5. Detach Accept association

6. Step 12 to step 14 of the UE-initiated Detach procedure for E-UTRAN
as specified in TS 23.401

Figure 5.3.1-1: UE-initiated Detach Procedure

1) The UE initiates the detach procedure by the transmission of a Detach Request (parameters as specified in
TS 23.401 [2], Detach Type) message to the MME. Detach Type indicates which type of detach isto be
performed, i.e., IMSI Detach only, EPS Detach only or combined EPS and IMS| Detach.

2) The UE-initiated Detach procedure for E-UTRAN is continued as specified in TS 23.401 [2].

3a) If the detach type indicates "IMSI Detach only" or "combined EPS and IMSI Detach”, the MME sendsan IMSI
Detach Indication (IMSI) message to the MSC/VLR.

3b) If the detach type indicates "EPS Detach only", the MME sends an EPS Detach Indication (IMSI) message to the
MSC/VLR.

4) The MSC/VLR removes the association with the MME.

5) The MME sends a Detach Accept message to the UE as specified in TS 23.401 [2]. When the UE receives the
Detach Accept message and the Detach Type indicated "EPS Detach only" in step 1, the UE disables E-UTRAN,
selects an appropriate GERAN or UTRAN cell.
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6) The UE-initiated Detach procedure for E-UTRAN is completed with step 12 to step 14 as specified in
TS23.401[2].

5.3.1A UE-initiated Detach procedure for GERAN/UTRAN with ISR
activated

When ISR is activated, UE initiates detach procedure as specified in TS 23.401 [2], clause 5.3.8.2.2. The procedure is
performed with the exception as follows:

- Instep 4, the SGSN sends Detach Notification (Cause, Detach type) message to the associated MME. Cause
indicates "IM S| Detach only" when UE performs IMS| Detach only procedure. Otherwise, Cause indicates
"complete detach", and Detach type indicates " PS detach” in case of UE-initiated GRPS Detach only procedure,
or indicates "combined PS/CS detach” in case of UE-initiated combined GPRS/IM S| detach procedure.

- When the MME receives the Detach Notification message, it sends an IMSI Detach Indication (IMSl) message
to the MSC/VLR if the cause indicates "IM S| Detach only" or the detach type indicates " combined PS/CS
detach", or sends an EPS Detach Indication (IMSl) message to the MSC/V LR if the detach type indicates " PS
detach”.

- If Causeindicates "IMSI Detach only", the MME shall not deactivate | SR and steps 5 to 9 shall be skipped.

5.3.2 MME-initiated Detach procedure

The MME-initiated detach procedure for the CS fallback and SMS over SGsin EPS is realized based on the SGSN-
Initiated Detach Procedure specified in TS 23.060 [3].

MME MSC/VLR HSS

1. Step 1 to step10 of MME-initiated detach as specified in TS 23.401

UE

2a. EPS Detach Inflication

2b. IMSI Detach Indication

)3. Remove SGs
association

4. Step 11 to step14 of MME-initiated detach as specified in TS 23.401

Figure 5.3.2-1: MME-initiated Detach Procedure

1) The MME-initiated Detach procedure is performed as specified in TS 23.401 [2].

2a) If EPS serviceis not alowed for the UE the MME sends an EPS Detach Indication (IMSl) message to the
MSC/VLR.

2b)If the UE is required to be IMSI detached, the MME sendsan IMSI Detach Indication (IMSI)
message to the MSC/VLR.

3) The MSC/VLR removes the association with the MME.

4) The MME-initiated Detach procedure is completed with step 11 to step 14 as specified in TS 23.401 [2].

5.3.2A SGSN-initiated Detach procedure with ISR activated

When ISR is activated, SGSN initiates detach procedure as specified in TS 23.401 [2], clause 5.3.8.3A. The procedure
is performed with the exception as follows:
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In step 4, the SGSN sends Detach Natification (Cause, Detach type) message to the associated MME. If this
detachislocal to the SGSN (e.g. implicit detach), Cause indicates local detach. Otherwise, Cause indicates

complete detach, and Detach type indicates " PS detach™.

When the MME receives the Detach Notification message, it sends an EPS Detach Indication (IMSl) message to
the MSC/VLR if the detach type indicates " PS detach". If the cause indicates |ocal detach, the MME shall not

remove SGs association.

If Cause indicates local detach, the MME deactivates | SR and steps 5 to 9 shall be skipped.

5.3.3 HSS-initiated Detach procedure

The HSS-initiated detach procedure for the CS fallback and SMS over SGsin EPS s realized based on the HLR-
Initiated Detach Procedure specified in TS 23.060 [3].

UE MME MSC/VLR

HSS

1. Step la to step 7b of HSS-initiated detach as specified in TS 23.401

2. EPS Detach I|1 ication

3. Remove SGs
association

i

. Step 8a to step 10a of HSS-initiated detach as specified in TS 23.401

Figure 5.3.3-1: HSS-initiated Detach Procedure

1) The HSS-initiated Detach procedure is performed as specified in TS 23.401 [2].

2) The MME sends an EPS Detach Indication (IMSI) message to the MSC/VLR.

3) The MSC/VLR removes the association with the MME.

4) The HSS-initiated Detach procedure is completed with step 8ato step 10aas specified in TS 23.401 [2].

5.3.4

The MME - MSC/VLR association is created at the following occasions:

Combined EPS/ IMS] attach in clause 5.2.
Combined TA/LA Update in clause 5.4.

The association is updated on the following occasions:

When an UE changes MME.

The MME - MSC/VLR association is removed at the following occasions:

UE-initiated Detach in clause 5.3.1.

MME initiated Detach in clause 5.3.2.

HSS initiated Detach in clause 5.3.3.

Gs association establishment in 2/3G, see TS 