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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

This document defines the Stage 2 architecture and specification for the CS Fallback for EPS. 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 CS domain access, and functionality to reuse of voice and
other CS-domain services (e.g. CSUDI video/ SMS/ LCS/ USSD) by reuse of CSinfrastructure.

The architecture enhancements to support CS fallback for CDMA 1x RTT CS domain access are specified in Annex B.

2 References

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

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

e For aspecific reference, subsequent revisions do not apply.
o 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 TS23.271: "Functional stage 2 description of Location Services (LCS)".

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

[10] 3GPP TS23.090: "Unstructured Supplementary Service Data (USSD); Stage 2".

[11] 3GPP TS 23.012: "L ocation management procedures’.

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

[13] 3GPP TS24.010: " Supplementary services specification; General aspects”.

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

[15] 3GPP TS 23.204: 'Short Message Service (SMS) over generic 3GPP Internet Protocol (1P) access.

[16] 3GPP2 A.S0008-C: "Interoperability Specification (10S) for High Rate Packet Data (HRPD)

Radio Access Network Interfaces with Session Control in the Access Network"

[17] 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™
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[18] 3GPP2 A.S0013-C: "Interoperability Specification (10S) for cdma2000 Access Network Interfaces
— part 3 Features
[19] 3GPP TS 36.938: "Improved Network Controlled Mobility between E-UTRAN and
3GPP2/Mobile WiMAX Radio Technologies'
[20] 3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC); Stage 2".
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].

3.3 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].

4 Overall Description

4.1 General Considerations

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

The solution should have no or minimum impacts on CS domain entities and UE as well as the user experience on CS
Domain services.

It should be possible to handoff the ongoing data session to 2G/3G PSif the target cell supports simultaneous PS/CS
sessions when the terminal use GERAN or UTRAN to establish one or more CS-domain services.

It should be possible for the operator to provide SM S service to the user without the necessity to fallback to GERAN or
UTRAN.

It should be possible for the operator to provide LCS service to the user without the necessity to fallback to GERAN or
UTRAN using other available technologies such as SUPL.

The solution should be able to cope with imperfect planning between TA and 2G/3G LA.

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

ETSI
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4.2 Reference Architecture

The CSfalback in EPS function is realized by reusing the Gs interface mechanism between the M SC Server and the
MME.

MSC
Server

UE

MME
S1-MME

LTE-Uu

Figure 4.2-1: CS fallback in EPS architecture

NOTE: TheMGW isnot shown in the figure 4.2-1 since the CS fallback in EPS does not have any impacts to the
U-plane handling.
4.2.1 Reference points

SGs. 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.

4.3 Functional entities

4.3.1 UE

The CS fallback capable UE supports access to E-UTRAN/EPC as well as access to the CS domain over GERAN
and/or UTRAN. It supports the following additional functions:

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

- CSfallback and SMS procedures specified in this document for using CS domain services.

4.3.2 MME

The CSfallback enabled MM E supports the following additional functions:
- DerivingaVLR number and LAI out of the TAI.
- Maintaining of SGs association towards MSC/VLR for EPS/IM S| 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.

ETSI
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4.3.3 MSC

The CSfallback enabled M SC supports the following additional functions:
- Maintaining SGs association towards MME for EPS/IM SI attached UE.
- Paging on SGsand IW/A in parallel.
- Supporting SM S procedures defined in this document.

4.3.4 E-UTRAN
The CSfallback enabled E-UTRAN supports the following additional functions:
- Forwarding paging request and SMS to the UE.
- Directing the UE to the target CS capable cell (FSSif thisis done by MME or E-UTRAN).

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

If aUE is configured to use IMS voice servicesit shall, if registered to IMS, initiate voice calls over IMS, eveniif itis
EPS/IMSI attached.

NOTE: The home operator has to be able to activate/deactivate the UE configuration to use IM S voice services by
means of device management in order to allow alignment with HPLMN support of IMS voice services.

If aUE is configured to use SMS over IP servicesit shall, if registered to IMS, send SMS over IMS, eveniif itis
EPS/CS attached.

NOTE: The operator hasto be able to activate/deactivate the UE configuration to use SMS over |P by means of
device management in order to alow alignment with HPLMN support of SMS over IP.

In special cases when the IMS registered and EPS/IM S| attached UE can not initiate an IMS voice session or SMS
(because e.g. IMS voice services are not supported by the serving IP-CAN or UE) CS fallback should be applied for
voice calls and/or SMS.

ETSI
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5 Mobility Management

5.1 General

The CSfallback in EPS isrealized by reusing the Gsinterface mechanism between the MSC Server and the MME.

5.2 Attach procedure

The attach procedure for the CS fallback in EPS is realized based on the combined GPRS/IMSI Attach procedure
specified in TS 23.060 [3].

UE MME MSC/VLR HSS

1.Attach

2. Attach as specified in TS 23.401

(j) 3. Derive MSC adJiress

4. Location Updats

(P 5. Create SGs assfciation

|6. Location update in CS domain

7. Location Update |Accept

8. Attach Accept

Figure 5.2-1: Attach Procedure

1) The MSinitiates the attach procedure by the transmission of an Attach Request (parameters as specified in
TS 23.401 [2], CSfallback indicator) message to the MME. The CS fallback indicator indicates that the UE is
capable and configured to use CS fallback.

2) The EPS Attach procedure is performed as specified in TS 23.401 [2].

3) The VLR shall be updated according to the combined GPRS/IMSI Attach procedurein TS 23.060 [3] if Attach
Request message includes the Combined Update indicator. The VLR number is derived from the TAl. The MME
starts the location update procedure towards the new MSC/V LR upon receipt of the first Insert Subscriber Data
message from the HSS in step 2). This operation marks the MS as EPS-attached in the VLR.

4) The MME sends a Location Update Request (new LAI, IMSI, MME address, Location Update Type) message to
the VLR. New LAl is determined in MME based on mapping from the TA. A mapped LAI could be either
GERAN or UTRAN based on an operator configuration. MME addressis an | P address.

5) The VLR creates an association with the MME by storing MME address.
6) The VLR performs Location Updating procedure in CS domain.
7) The VLR responds with Location Update Accept (VLR TMSI) to the MME.

8) The MME sends an Attach Accept (parameters as specified in TS 23.401 [2], LA, VLR TMSI) message to the
UE. The existence of LA and VLR TMSI indicates successful attach to CS domain.

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.
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5.3 Detach procedure

5.3.1 UE-initiated Detach procedure

The UE-initiated Detach procedure for the CSfallback in EPSisrealized based on the MS-Initiated Detach Procedure
specified in TS 23.060 [3].

UE MME MSC/VLR HSS

1.Detach

3. IMSI Detach Indication (IMSI) messag

A%

(O 4. Remove Gs asspciation

_ 5. Detach accept

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 or combined EPS and IMS| Detach.

2) If EPSdetachisindicated in step 1, the EPS Detach procedure is performed as specified in TS 23.401 [2].
3) The MME sendsan IMSI Detach Indication (IMSI) message to the VLR.
4) The VLR removes the association with the MME.

5) The MME sends a Detach accept message as specified in TS 23.401 [2].

5.3.2 MME-initiated Detach procedure

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

ETSI



3GPP TS 23.272 version

8.0.0 Release 8

12

UE

MME

ETSI TS 123 272 v8.0.0 (2008-11)

MSC/VLR

HSS

1.MME-initiated detach as specified in TS 23.401

cation (IMSI) messa

2. IMSI Detach Ind

Figure 5.3.2-1: MME-initiated Detach Procedure

(O 3.Remove Gs ass

ge

pciation

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

2) The MME sendsan IMSI Detach Indication (IMSI) message to the VLR.

3) The VLR removes the association with the MME.

5.3.3

The HSS-initiated detach procedure for the CSfallback in EPS is realized based on the HLR-Initiated Detach Procedure

specified in TS 23.060 [3].

UE

HSS-initiated Detach procedure

MME

MSC/VLR

H

SS

1. HSS-initiated detach as specified in T

S-23.401

2. IMSI Detach In

1
>

C

dication (IMS]) messa|

) 3. Remove Gs assq

e

ciation

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 IMSI Detach Indication (IMSI) message to the VLR.

3) The VLR removes the association with the MME.
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5.4

TA/LA Update procedure

54.1 Combined TA/LA Update Procedure
NOTE: The combined TA/LA Update procedure for the CS fallback in EPS is realized based on the combined

1)

2)

3)
4)

5)
6)
7)

RA/LA Update procedure specified in TS 23.060 [3].

UE new MME| |old MME| | MSC/VLR HSS

1. UE determines to
i perform TAU

4

3. TAU as specified in TS 23.401

4. Location|Update
————— - — ==

5. Location update in CS domain

—

6. Location Ypdate Accef
= = = = = —— = =

7. TAU Accept

Figure 5.4.1-1: Combined TA /LA Update Procedure

The UE detects a change to anew TA by discovering that its current TAl is not in the list of TAlsthat the UE
registered with the network. The combined TA/LA Update Procedure is also performed in order to re-establish
the SGs association. Therefore, when the UE performed a LAU (which releases the SGs association) and enters
ECM_IDLE state in an areathat requires combined TA/LA Updates, then the UE performs a combined TA/LA
Update.

The UE initiates the TAU procedure by sending a TAU Request (parameters as specified in TS23.401[2], CS
fallback indicator) message to the MME. The CS fallback indicator indicates that thisisacombined Tracking
Area/Location Area Update Request message.

The EPS TAU procedure is performed as specified in TS 23.401 [2].

If thereisan associated VLR in the MM context, the VLR also needs to be updated. If the association has to be
established or if the LA changed, the new MME sends a L ocation Update Request (new LAI, IMSI, MME
address, Location Update Type) message to the VLR. New LAI is determined in the MME based on mapping
from the TA. Location Update Type shall indicate normal location update. The VLR number is derived from the
TAI. MME addressisan I P address.

The VLR performs Location Update procedure in CS domain.
The VLR responds with Location Update Accept (VLR TMSI) to the MME.

The MME sends a TAU Accept (parameters as specified in TS 23.401 [2], LAI, VLR TMSI) message to the UE.
The VLR TMSI isoptiond if the VLR has not changed. When the MME allocates the TA list to the UE, the TA
list shall be configured ensuring that all TAsinthe TA list belong to the same LA.

5.4.2 Periodic TA and LA Update Procedure

When the UE is camped in the E-UTRAN, periodic LA updates shall not be performed. In this case the MSC/VLR shall
disable implicit detach for EPS-attached UEs and instead rely on the MME to receive periodic TA updates. If periodic
TA updates are not received in the MME and the MME detaches the UE, the MME shall notify the MSC/VLR by
sending an IMS| Detach | ndication message.
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If the UE is both EPS/IM S| and GPRS/IMSI attached, the UE shall initiate combined periodic TA/LA or RA/LA update
procedure.

6 Mobile Originating Call

6.1 General

This clause describes the mobile originating call procedures for the CS Fallback in EPS.

6.2 Mobile Originating call in Active Mode - PS HO supported

UE/MS eNodeB BSS/RNC MME MSC SGSN SeG“\;:lng

la. Service Rpquest

»

1b. S1 Initial JE Context Setup

3. PS HO as specified in 23.401 [2]

4. SABM (with CM Service Request)

4a. Complete Layer 3 Information (with CM Service Request)
_4. UA (with M Service Request) g

5. Service Reject 5. Service Rgject

1
| Ifthe[MSC
- ! is chgnged
| Location Area Update | | 1
1

| 6. CS call establishment procedure |

| 7. Forward Relpcation Complete

<

7. Forward Relpcation Complete JAck
8. Update|PDP Context Reduest

IP Padkets to Serving

8. Undate PQP Context Resn(

Packets to SGB

VR R —— i fnfaiabaldddddh By
<« 9. KID Negotiation far LLC ADM -
P 9a. XI[) Negotiation for LLC ABM |

Figure 6.2-1: CS Call Request in E-UTRAN, Call in GERAN/UTRAN
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NOTE 1: For simplicity, figure 6.2-1 includes some messages which are only applicable to GERAN access (e.g.
SABM, UA and XID negotiation). In case of UTRAN access, the applicable messages can be found in the
E-UTRAN to UTRAN inter-RAT HO procedures specified in TS 23.401 [2].

NOTE 2: Steps 1aand 1b need to be further investigated in CT1 considering aspects such as speed and complexity.

1la. UE sends Service Request (CS Fallback Indicator) to MME. Service Request message is encapsulated in RRC
and S1-AP messages. CS Fallback Indicator indicates MME to perform CS Fallback. The UE only transmits this
request if it is attached to CS domain (with a combined EPS/IMSI Attach) and can not initiate an IMS voice
session (because e.g. the UE isnot IMSregistered or IMS voice services are not supported by the serving
IP-CAN, home PLMN or UE).

1b. MME sends S1-AP: Initial UE Context Setup (UE capabilities, CS Fallback Indicator) to indicate the eNB to
move the UE to UTRAN/GERAN.

2. The eNode may optionally solicit a measurement report from the UE to determine the target GERAN/UTRAN
cell to which PS handover will be performed.

3. The eNodeB triggers PS handover to a GERAN/UTRAN neighbour cell by sending a Relocation Required
message. In the following a PS HO as specified in TS 23.401 [2] takes place.

4. Target RAT isUTRAN: As soon as the UE completes the PS HO procedure the UE establishes an RRC
connection and responds to the paging in an RRC Initia Direct Transfer message as specified in TS 25.331 [7].
CN Domain Indicator is set to "CS' in the Initial Direct Transfer message.

Target RAT is GERAN: As soon as the UE completes the PS HO procedure the UE establishes an RR
connection using legacy procedures (i.e. UE requests and is assigned a dedicated channel where it sends a

SABM containing alayer 3 Service Request message = PAGING RESPONSE to the BSS) and the BSS responds
by sending a UA. Upon receiving the SABM (containing a PAGING RESPONSE message) the BSS sends a
COMPLETE LAYER 3 INFORMATION message (containing a PAGING RESPONSE message) to the MSC
which indicates CS resources have been alocated in the GERAN cell. After the establishment of the main
signalling link as described in TS 44.018 [6] the UE enters either Dual Transfer Mode or Dedicated Mode and
the CS call establishment procedure completes.

NOTE 3: Whether or not the page response requires a CSFB indicator needs to be considered by stage 3.

5. In case the MSC serving the 2G/3G cell is different from the MSC that served the UE while camped on LTE, the
MSC shall reject the service request, if implicit location update is not performed. The service reject shall trigger
the UE to perform a Location Area Update as follows:

- If the target system operates in Network Mode of Operation (NMO) | the UE shall perform a combined
RA/LA update, as defined in TS 23.060 [3]

- If thetarget system operatesin NMO 11 or 11l the UE performs a Location Area Update towards the MSC.
6. The UE initiatesthe CS call establishment procedure.

7. Upon receiving the PS Handover Compl ete message (part of step 3), the SGSN sends a Forward Relocation
Complete message to the MME to indicate completion of the PS handover procedures. The MME responds with
a Forward Relocation Complete Acknowledge message.

8. The SGSN sends an Update PDP Context Request (new SGSN Address, TEID, QoS Negotiated) message to the
Serving GW concerned. The Serving GW updates the PDP context fields and returns an Update PDP Context
Response (TEID) message. From now on the Serving GW sends new incoming downlink 1P packets to the
SGSN instead of to the Source eNodeB.

NOTE 4: The additional steps of the Update Bearer Request - Update Bearer Response exchange between the
Serving GW and PDN GW are not shown but will be performed as per the equivalent stepsin
TS23.401[2].

9. If the SGSN indicated Reset (i.e. reset to default parameters) in the NAS container for PSHO included in the
Handover from eUTRAN Command message then on receipt of the PS Handover Complete the SGSN initiates
an LLC/SNDCP XID negotiation for each LLC SAPI used in LLC ADM. In this caseif the SGSN wants to use
the default parameters, it shall send an empty X1D Command. If the SGSN indicated 'Reset to the old XID
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parameters' in the NAS container for PS HO, no further X1D negotiation isrequired for LLC SAPIsused in LLC
ADM only.

The SGSN (re-)establishes LLC ABM for the PDP contexts which use acknowledged information transfer.
During the exchange of SABM and UA the SGSN shall perform LLC/SNDCP XID negotiation.

10. The UE may trigger the Routing Area Update procedure when the sending of uplink packet datais possible. The
detailed steps performed are as per TS 23.401 [2].

6.3 Mobile Originating call in Active Mode — No PS HO support
in GERAN

UE/MS eNodeB BSS MME MSC S-GW

1a. Service Rejluest
1 1b. S1 Initjal UE Context Sefup

pmmm e .
____| 2. Optional Measurement Report Solicitation | ____ i
3. NACC
4. S1-AP: S1| UE Context Rﬁase Request
5. Suspend Request
—
6. Suspend Reqpest Ack
£ | 7. s1UEConfextRelease | | !
g pupiny -:::T-:-: T T T T T T I T T I I T I L o -
' ___8 LocationAteaUpdate | ________|_________|l____ .
9. CS MO cal
e [ e e e | T
| 10a. Service Reject !
' ﬂ ‘ :In_case MSC
: | 10b. Location|Area Update rejects the
! :SﬁrwcedRequest
: 10c. CS MO ¢all change
| > !
-4l -l - -——_—_— .- _——_—_.—_-——_E—_—E—_—_—_——_—E—_-—-. ——_—y7r-——_——_——_—_——_—_—_——_t e _1

Figure 6.3-1: CS Call Request in E-UTRAN, Call in GERAN

NOTE: Steps laand 1b need to be further investigated in CT1 considering aspects such as speed and complexity.

la. The UE sends a Serivce Request (CS Fallback Indicator) to the MME. Service Request message is encapsul ated
in RRC and S1-AP messages. CS Fallback Indicator indicates MME to perform CS Fallback. The UE only
transmits this request if it is attached to CS domain (with a combined EPS/IMSI Attach) and can not initiate an
IMS voice session (because e.g. the UE is not IMS registered or IMS voice services are not supported by the
serving IP-CAN, home PLMN or UE).

1b. MME sends S1-AP: Initial UE Context Setup (UE capabilities, CS Fallback Indicator) to indicate the eNB to
move the UE to UTRAN/GERAN.

2. The eNode may optionally solicit a measurement report from the UE to determine the target GERAN cell to
which PS handover will be performed.

3. TheeNodeB triggers aninter-RAT cell change order (optionally with NACC) to a GERAN neighbour cell by
sending an RRC message to the UE.

4. The eNodeB sends an S1 UE Context Release Request (Cause) message to the MME. Cause indicates that the
UE is not available for the PS service.
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5. The MME sets the UE context to suspended status and sends to the S-GW a Suspend Request (IMSI) message
that requests the suspension of EPS bearers for the UE.

6. The S-GW acknowledges the Suspend Reguest message and marks the UE as suspended. When a downlink data
packet for the UE arrives at the S-GW, the S-GW should not send a downlink data notification message to the
MME if the UE is marked as suspended.

7. S1 UE Context in the eNodeB isreleased as specified in TS 23.401 [2].

8. The UE movesto the new RAT and establishes an RR connection using legacy procedures. If the UE obtains LA
information of the new cell (e.g. based on the system information) and the LA of the new cell is different from
the one stored in the UE, it performs a Location Area Update.

9. The UE continues with the MO call setup procedure.

10a. Incasethe MSC serving the 2G/3G cell is different from the MSC that served the UE while camped on LTE,
the MSC shall reject the call setup service request, if implicit location update is not performed.

10b. A UE detecting that the MSC rejected the service request shall perform the Location Area Update according
to existing GERAN or UTRAN procedures.

10c. After completion of the Location Area Update the UE continues with aMO call setup procedure.

6.4 Mobile Originating call in Idle Mode

Mobile Originating call in Idle Mode procedure is specified by reusing the Mobile Originating Call in Active mode
procedure with the following modifications:

- Target RAT has no PSHO capability: The UE sends Service Request (CS Fallback Indicator)to MME. Service
Request message is encapsulated in RRC and S1-AP messages. CS Fallback Indicator indicates MME to perform
CS Fallback.

NOTE: The above procedure needs to be further investigated in CT1 considering aspects such as speed and
complexity.

- The UE then awaits further instructions from the serving eNodeB, e.g. the S1 connection is established to get the
UE capabilities downloaded from the MME to the eNB and the RRC connection is released with a redirection
info to change to CS capable RATs (RAT, frequency, cell info), optionally based on measurements. As an option
the inter-RAT system information might be provided by the eNB using the NACC procedure for GERAN.

- Target RAT has PS HO capability: The eNodeB may choose to invoke the optional M easurement Report
Solicitation during the preparation phase so that the UE is at minimum informed that its CS Call Request has
been accepted and a PS Handover is pending (i.e. so it can implicitly perform a state transition to Active mode).

The execution phase is the same as for the Mobile Originating Call in Active mode except that there are no incoming 1P
packets to be delivered to the UE.

6.5 Returning back to E-UTRAN

Once CS service ends in CS domain, existing mechanisms can be used to move the UE to E-UTRAN, no specific CS
Fallback mechanisms are needed.

When the UE movesto E-UTRAN, if the EPS service was suspended during the CS service, it isresumed according to
the procedure shown in the figure 6.5-1 below.
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Figure 6.5-1: Resume Procedure returning from CS fallback no PS HO

1. The UE sendsaNAS message, e.g. Service Request or TAU, to the MME.

2. |If the UE context in the MME indicates that UE is in suspended status, the MME sends a Resume Request
(IMSI) message to the S-GW that requests the resumption of EPS bearers for the UE.

3. The S-GW acknowledges the Resume Request and clears the UE's suspending status.

4. The NAS message is processed accordingly.

7 Mobile Terminating Call

7.1 General

This clause describes the mobile terminating call procedures for the CS Fallback in EPS.

7.2 Mobile Terminating call in idle mode

The procedure for Mobile Terminating Call inidle modeisillustrated in figure 7.2-1.
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UE eNodeB MME RNC/BSC ':/I/fg HSS G-MSC
1. 1AM
—
2. SRI procedure in TS 23.018 |
3. 1AM
4. Paging
5. Paging
6. Paging <«
7a. Service Request
> >
7b. Initial UE Context Setup
8a. PS handovyer
8b. eNB assisted cell change
____________________________ -
___________________________ 1
8d. Paging Resggnse
pmlmmm e __ t ____________ R S Option 1:
\ )

! 9a. Establish C$ connection 1MSC is not
et e T 'changed
s e N R S A
' < 9b. RRC Release :Qh_ Connection Reiect ! Option 2:
: - . 'MSC is
i H Location Area Update and Roaming Retry for CS Fallback (clause 7.?) ‘ | ' changed

Figure 7.2-1: Mobile Terminating Call in idle mode

NOTE 1: Steps7aand 7b need to be further investigated in CT1 considering aspects such as speed and complexity.
1. G-MSCreceives|AM.

2. G-MSC retrieves routing information of the terminating UE by Send Routing Info procedures as specified in
TS23.018[5].

3. G-MSC sends 1AM to the MSC on the terminating side as specified in TS 23.018 [5].

4. The MME receives aPage (IMSI, VLR TMSI, Location Information) message from the MSC over a SGs
interface. If VLR TMSI is omitted, the IMSI is used instead of the TMSI as a paging address at the radio
interface. If location information isreliably known by MME (i.e. MME storesthelist of TAs), the MME shall
page the UE in all the TAs. If the MME does not have a stored TA list for the UE, the MME should use the
location information received from the MSC to page the UE.

5. The MME sends a Paging (as specified in TS 23.401 [2], and CN Domain Indicator) message to each eNodeB.
CN Domain Indicator indicates which domain (CS or PS) initiated the paging message, and in this case it must
be set to "CS" by the MME.

6. Theradio resource part of the paging procedure takes place. The message contains CN Domain indicator.

7a. UE sends Service Request (CS Fallback Indicator) to MME. Service Request message is encapsulated in RRC
and S1-AP messages. CS Fallback Indicator indicates MME to perform CS Fallback.

7b. MME sends S1-AP: Initial UE Context Setup (UE capabilities, CS Fallback Indicator) to indicate the eNB to
move the UE to UTRAN/GERAN.

8a. Target RAT has PS HO capability: Upon receipt of a Paging Regquest message for a circuit-switched service the
eNB sets up an RRC Connection with the UE and may optionally solicit a measurement report from the UE to
determine the target cell to which PS handover will be performed. PS handover is then performed as specified in
TS23.401[2].

ETSI



3GPP TS 23.272 version 8.0.0 Release 8 20 ETSI TS 123 272 v8.0.0 (2008-11)

8b. Target RAT has no PS HO capability Upon receipt of a Paging Request message for a circuit-switched service
the UE sets up an RRC Connection with E-UTRAN, the S1 connection is established to get the UE capabilities
downloaded from the MME to the eNB and the RRC connection is rel eased with aredirection info to change to
CS capable RATs (RAT, frequency, cell info), optionally based on measurements. As an option the inter-RAT
system information might be provided by the eNB using the NACC procedure for GERAN.

8c. If the UE obtains LA information of the new cell (e.g. based on the system information or redirection info) and
the LA of the new cell is different from the one stored in the UE, it performs a Location Area Update.

8d. The UE responds with a page response message to the M SC:

- If Target RAT is UTRAN: the UE establishes an RRC connection and responds to the paging in an RRC
Initial Direct Transfer message as specified in TS 25.331 [7]. CN Domain Indicator is set to "CS" in the
Initial Direct Transfer message. When received at the RNC, the Paging Response message is sent in an
RANAP Initial UE message to the MSC.

- If Target RAT is GERAN: the UE establishes an RR connection using legacy procedures (i.e. UE requests
and is assigned a dedicated channel where it sends a SABM containing alayer 3 Service Request message =
PAGING RESPONSE to the BSS and the BSS responds by sending a UA). After the establishment of the
main signalling link as described in TS 44.018 [4] the UE enters either Dual Transfer Mode or Dedicated
Mode and the CS call establishment procedure completes. When received at the BSC, the Paging Response
messageis sentin aBSSAP COMPLETE LAY ER 3 INFORMATION message to the MSC as specified in
TS 48.008[6].

NOTE 2: Whether or not the page response requires a CSFB indicator needs to be considered by stage 3.

9a. In case the M SC serving the 2G/3G cell is the same as the MSC that served the UE while camped on LTE, it
shall stop the paging response timer and establish the CS connection.

9b. Otherwise (if the MSC that receives the paging response is different from the MSC that sent the paging request),
the MSC shall reject the page response message by releasing the lu connection for UTRAN or the A/Gb
connection for GERAN. The BSC/RNC in turn rel eases the RRC connection for UTRAN or the RR connection
for GERAN. The RRC/RR release shall trigger the UE to perform a Location Area Update as follows:

- If the target system operates in Network Mode of Operation (NMO) | the UE shall perform a combined
RA/LA update, as defined in TS 23.060 [3].

- If the target system operatesin NMO |1 or |11 the UE performs a Location Area Update towards the MSC.
The Location Area Update triggers the Roaming Retry for CS Fallback procedure as defined in clause 7.5.
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7.3 Mobile Terminating call in Active Mode - PS HO supported

UE eNodeB BSS/RNC MME MSC SGSN Szwg
la. CS Ppge | la. CS Page
< l
1b. Sepyice Request »| 1c. CS Page Reijgct
1d. S1 Initig] UE Context Setu~ — — — — =¥
i | 2. Optional Mdasurement Report | !
L__| Sofictaton _ | ________|___________ |
3. PS HO as specified in TS 23.401 [2]
4. SABM (witl) Paging Response)
| 4a. Complete Layer 3 Informatioll with Paging Resgonse)
4. UA (with Paging Response) "
[ e [ e I [ Option 1:
i < 5a. RRC Rdlease P 5a. Connecfion Reject i MSC is
| Location Area Update and Roaming Retry for CS Fallback (clause 7.5) | 1 changed
! 1
Ir_—_—-—_—_—_—_—_—_—_—_—_—_—_—-—_—_—_—_—_—_—_—_—_—-—_—_—_—_—_—_—_—_—_—_—_—_—_—- B —_—_—_—_—_—_—_—_—_—_—_—_-_—_—_—_—_—_—_—_—JI Option 2:
| 5b. CS call gstablishment procedure ' MSC is ndt
B I I I N Y NP h d
6. Forward Relogation Complete change
6. Forward Relogation Complete Ack
7. Update PDP Context Request

IP Packetg to Serving GW

7.|Update PDP Cerxt Response

8. XID Negcti-ation for LLC ADM P Packets to SGSN

8a. XID Nedotiation for LLC ABM

L 9. Routing Area Updgte Procedure :

Figure 7.3-1: CS Page in E-UTRAN, Call in GERAN/UTRAN — Preparation Phase

NOTE 1: For simplicity, figure 7.3-1 includes some messages which are only applicable to GERAN access (e.g.
SABM, UA and XID negotiation). In case of UTRAN access, the applicable messages can be found in the
E-UTRAN to UTRAN inter-RAT HO procedures specified in TS 23.401 [2].

NOTE 2: Steps 1b and 1c¢ need to be further investigated in CT1 considering aspects such as speed and complexity.

NOTE 3: The addition of Caller Line Identification functionality needs to be evaluated further and may need to be
revised and/or removed from this specification.

1la. The MSC receives an incoming voice call and responds by sending a CS Page (IMSI or TM S, optional Caller
Line Identification and Connection Management information) to the MME over a SGs interface. In active mode
the MME has an established S1 connection and the MME reuses the existing connection to relay the CS Page to
the UE. The MSC only sends a CS Page for an UE that provides |ocation update information using the SGs
interface.

The eNB forwards the paging message to the UE. The message contains CN Domain indicator and Caller Line
Identification if available and needed. Note that the pre-configured policy may be used by UE to avoid being
disturbed without Caller Line Identification display and the detailed handling isto be decided by CT1 and CT6.
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1b.

1c.

1d.

UE sends Service Request to MME. Service Request message is encapsulated in RRC and S1-AP messages. CS
Fallback Indicator indicates MME to perform CS Fallback. The UE may decide to reject CSFB based on Caller
Line Identification. The UE sends Service Request (CS Fallback Indicator, Reject or Accept) message towards
the MME.

Upon receiving the Service request (CSFB, Reject), the MME sends CS Paging Reject towards MSC to stop CS
Paging procedure and this CSFB procedure stops.

MME sends S1-AP: Initial UE Context Setup (UE capabilities, CS Fallback Indicator) to indicate the eNB to
move the UE to UTRAN/GERAN.

The eNodeB may optionally solicit a measurement report from the UE to determine the target GERAN/UTRAN
cell to which PS handover will be performed.

The eNodeB triggers PS handover to a GERAN/UTRAN neighbour cell by sending a Relocation Required
message. In the following a PS HO as specified in TS 23.401 [2] takes place.

Target RAT is UTRAN: As soon as the UE completes the PS HO procedure the UE establishes an RRC
connection and responds to the paging in an RRC Initial Direct Transfer message as specified in TS 25.331 [7].
CN Domain Indicator is set to "CS" in the Initial Direct Transfer message.

Target RAT is GERAN: As soon as the UE completes the PS HO procedure the UE establishes an RR
connection using legacy procedures (i.e. UE requests and is assigned a dedicated channel where it sends a

SABM containing alayer 3 Service Request message = PAGING RESPONSE to the BSS) and the BSS responds
by sending a UA. Upon receiving the SABM (containing a PAGING RESPONSE message) the BSS sends a
COMPLETE LAYER 3 INFORMATION message (containing a PAGING RESPONSE message) to the MSC
which indicates CS resources have been allocated in the GERAN cell. After the establishment of the main
signalling link as described in TS 44.018 [6] the UE enters either Dual Transfer Mode or Dedicated Mode and
the CS call establishment procedure compl etes.

NOTE 4: Whether or not the page response requires a CSFB indicator needs to be considered by stage 3.

5a. In case the MSC serving the 2G/3G cell is different from the MSC that served the UE while camped on LTE, the

MSC shall reject the page response message by releasing the lu connection for UTRAN or the A/Gb connection
for GERAN. The BSC/RNC in turn releases the RRC connection for UTRAN or the RR connection for GERAN.
The RRC/RR release shall trigger the UE to perform a Location Area Update as follows:

- If the target system operates in Network Mode of Operation (NMO) | the UE shall perform a combined
RA/LA update, as defined in TS 23.060 [3]

- If the target system operatesin NMO |1 or |11 the UE performs a Location Area Update towards the MSC.

The Location Area Update triggers the Roaming Retry for CS Fallback procedure as defined in clause 7.5.

5h. Otherwise (if the M SC receiving the paging response is the same as the M SC that sent the paging message), the

UE initiates the CS call establishment procedure.

Upon receiving the PS Handover Complete message (part of step 3), the SGSN send a Forward Relocation
Complete message to the MME to indicate completion of the PS handover procedures. The MME responds with
a Forward Relocation Complete Acknowledge message.

The SGSN sends an Update PDP Context Request (new SGSN Address, TEID, QoS Negotiated) message to the
Serving GW concerned. The Serving GW updates the PDP context fields and returns an Update PDP Context
Response (TEID) message. From now on the Serving GW sends new incoming downlink | P packets to the
SGSN instead of to the source eNodeB.

NOTE 5: The additional steps of the Update Bearer Request - Update Bearer Response exchange between the

8.

Serving GW and PDN GW are not shown but will be performed as per the equivalent stepsin
TS23.401[2].

If the SGSN indicated Reset (i.e. reset to default parameters) in the NAS container for PS HO included in the
Handover from eUTRAN Command message then on receipt of the PS Handover Complete the SGSN initiates
an LLC/SNDCP XID negotiation for each LLC SAPI used in LLC ADM. In this case if the SGSN wants to use
the default parameters, it shall send an empty XID Command. If the SGSN indicated 'Reset to the old XI1D
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parameters' in the NAS container for PS HO, no further X1D negotiation isrequired for LLC SAPIsused in LLC
ADM only.

The SGSN (re-)establishes LLC ABM for the PDP contexts which use acknowledged information transfer.
During the exchange of SABM and UA the SGSN shall perform LLC/SNDCP XID negotiation.

9. The UE may trigger the Routing Area Update procedure when the sending of uplink packet datais possible. The
detailed steps performed are as per TS 23.401 [2].

7.4 Mobile Terminating call in Active Mode - No PS HO support

In GERAN
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1

Figure 7.4-1: CS Page in E-UTRAN, Call in GERAN without PS HO

NOTE 1: Steps 1b and 1c need to be further investigated in CT1 considering aspects such as speed and compl exity.

NOTE 2: The addition of Caller Line Identification functionality needs to be evaluated further and may need to be
revised and/or removed from this specification.

la. The MSC receives an incoming voice call and responds by sending a CS Page (IMSI or TM S, optiona Caller
Line Identification and Connection Management information) to the MME over a SGsinterface. In active mode
the MME has an established S1 connection and the MME reuses the existing connection to relay the CS Page to
the UE. The MSC only sends a CS Page for an UE that provides |ocation update information using the SGs
interface.

The eNB forwards the paging message to the UE. The message contains CN Domain indicator and Caller Line
Identification if available and needed. Note that the pre-configured policy may be used by UE to avoid being
disturbed without Caller Line Identification display and the detailed handling is to be decided by CT1 and CT6.

1b. UE sends Service Request (CS Fallback Indicator) to the MME. Service Request message is encapsulated in
RRC and S1-AP messages. CS Fallback Indicator indicates MME to perform CS Fallback. The UE may decide
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to reject CSFB based on Caller Line Identification. The UE sends Service Request (CS Fallback Indicator,
Reject or Accept) message towards the MME.

1c. Upon receiving the Service Request (CSFB, Regject), the MME sends CS Paging Reject towards MSC to stop CS
Paging procedure and this CSFB procedure stops.

1d. Service Accept message is encapsulated in S1-AP: Initial UE Context Setup (NAS message, UE capabilities, CS
Fallback Indicator) to indicate the eNB to move the UE to UTRAN/GERAN.

2. The eNodeB may optionally solicit a measurement report from the UE to determine the target GERAN cell to
which the redirection procedure will be performed.

3. TheeNodeB triggers aninter-RAT cell change order (optionally with NACC) to a GERAN neighbour cell by
sending an RRC message to the UE.

4. The eNodeB sends an S1 UE Context Release Request (Cause) message to the MME. Cause indicates that the
UE is not available for PS service.

5. The MME sets the UE context to suspended status and sends to the S-GW a Suspend Request (IMSI) message
that requests the suspension of EPS bearers for the UE.

6. The S-GW acknowledges the Suspend Reguest message and marks the UE as suspended. When a downlink data
packet for the UE arrives at the S-GW, the S-GW should not send a downlink data notification message to the
MME if the UE is marked as suspended.

7. S1 UE Context in the eNodeB is released as specified in TS 23.401 [2].

8. The UE movesto the new RA, establishes an RR connection using legacy procedures as described in
TS 44.060 [12]. If the UE obtains LA information of the new cell (e.g. based on the system information) and the
LA of the new cell is different from the one stored in the UE, it performs a Location Area Update.

9. The UE responds to the paging by sending a Paging Response message as specified in TS 44.018 [4]. When
received at the BSS, the Paging Response is sentin aBSSAP COMPLETE LAY ER 3 INFORMATION message
to the MSC.

NOTE 3: Whether or not the page response requires a CSFB indicator needs to be considered by stage 3.

10. In case the M SC serving the 2G/3G cell is the same as the MSC that served the UE while camped on LTE, it
shall then stop the paging response timer and establish the CS connection.

11. Otherwise (if the MSC that receives the paging response is different from the M SC that sent the paging request),
the MSC shall reject the page response message by releasing the A/Gb connection. The BSS in turn releases the
RR connection. The RR release shall trigger the UE to perform a Location Area Update.

The Location Area Update triggers the Roaming Retry for CS Fallback procedure as defined in clause 7.5.

7.5 Roaming Retry for CS fallback

The procedure in this section is applied for mobile terminated calls where the MSC, to which the UE sendsthe LAU, is
different from the MSC that sent the paging message to the UE. The procedure is based on the 'Mobile Terminating
Roaming Retry Call' procedure defined in TS 23.018 [5] and there is an only minor adaptation of the procedure to
support CS fallback.

NOTE: At CSfalback the UE will aways perform alocation update procedure in the 2G or 3G RAT before
sending a Page response. Hence, the MSC will always receive the Location Update before a page
response.
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Figure 7.5-1: Roaming Retry for CS fallback

There are only 2 differencesin this procedure compared to the 'Mobile Terminating Roaming Retry Call' procedure
defined in TS 23.018 [5]. Thefirst difference is that the paging message triggers the CS fallback including alocation
update in the new RAT. Thisfunctionality is already supported in the CS fallback flows for terminating calls and no
additional functionality is needed. The second differenceisthat the UE may send a page response message after
receiving Location Update Accept message. The new MSC will ignore or reject the page response message.

7.6 Returning back to E-UTRAN

Once CS service endsin CS domain, existing mechanisms can be used to move the UE to E-UTRAN, no specific CS
Fallback mechanisms are needed.

When the UE movesto E-UTRAN, if the EPS service was suspended during the CS service, it is resumed as specified
in clause 6.5.
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7.7 Interaction with ISR

7.7.1 General

When ISR is active, a mechanism is needed to ensure that CS Fallback paging is always reaching the UE. The
MSC/VLR shall keep either Gs association with SGSN or SGs association with MME, depending from which entity the
last location update message is received. When the M T call comes, the MSC/V LR sends CS paging message to the
entity (SGSN or MME) which has Gs or SGs association with the MSC/VLR.

- SGSN or MME starts a CS paging process in its domain and forwards the CS paging message to the ISR
associated entity whichisMME or SGSN when ISR is active and the UE isin idle state (for SGSN, the UE isin
PMM-IDLE (IU mode) or STANDBY (A/Gb mode) state, for MME, the UE isin ECM-IDLE).

- SGSN or MME gtarts a CS paging process only in its own domain when ISR is active and the UE isin active
state (for SGSN, the UE isin PMM-connected (IU mode) or READY (A/Gb mode), for MME, the UE isin
ECM-CONNECTED).

7.7.2 Mobile Terminating Call when ISR is active and SGs is active
between MSC/VLR and MME

UE eNodeB MME RNS/BSS SGSN MSC/VLR HSS GMSC

1 IAM—

2 SRI procedurg in TS23.018

. -—
Sa paging L . . 3 TANI-
5b paging (CS let—(CS domain: Bl B paging:
domainlIndicator) Indicator)
--------------------------- 6a CS paging:-----------------Jo
- 6b paging (CS
| -eeeeeeeeeeeeenene 6¢ paging(CS domain Indicator)------------sssseeceeeaeed domain Indicator)

7 CS fallback|or Cell Reselection, UE Access from UMTS/G§M CS domain

»
P »

8 CS i
| paging r 9 CS paging response————»

Figure 7.7.2-1: Mobile Terminating Call when ISR is active and SGs is active between MSC/VLR and
MME

1) G-MSC receives|AM.

2) G-MSC retrieves routing information of the terminating UE by Send Routing Info procedures as specified in
TS23.018[5].

3) G-MSC sends|AM to the MSC/VLR on the terminating side as specified in TS 23.018 [5].

4) The MSC/VLR sends a Page message to the MME via SGs (details on the Page message can be found in
clauses 7.2 or 7.3).

5a) The MME receives the Page message from the MSC/VLR. If the UE isin ECM-IDLE state, the MME sends a
Paging (as specified in TS 23.401 [2], and CN Domain Indicator) message to each eNodeB serving the TA list
the UE isregistered to as specified in clause 7.2. If the UE isin ECM-CONNECTED, the MME relays the CS
Page message to the serving eNodeB over the Sl interface as specified in sub clause 7.3.

5b)If the UE isin ECM-IDLE state, the eNodeBs receive CS paging messages from the MME, and the procedures
take place as specified in sub clause 7.2. If the UE isin ECM-CONNECTED state, the eNodeB receives CS
paging message from the MME, and the procedure take place as specified in sub clause 7.3.

6a If ISR isactive and the UE isin ECM-IDLE state, the MME forwards the CS paging message received from the
MSC/VLR to the associated SGSN. The MME gets the SGSN information in the ISR activation process.
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6b) The SGSN receives the CS paging message from the MME. If the SGSN has no Gs interface with the
MSC/VLR, the SGSN discards the CS paging message received from the MME. If the SGSN has a Gs interface
with the MSC/VLR, the SGSN sends paging messages to RNS/BSSs, which is described in detail in
TS23.060[3].

6¢) When RNS/BSS nodes receive paging message from the SGSN, paging isinitiated as described in detail in
TS 23.060[3].

NOTE: If ISRisnot active or the UE isin ECM-CONNECTED state, the MME does not send the CS paging
message to the SGSN. That means, the steps of 6a, 6b, 6¢ are not needed inthe MT call procedure.

7) Upon receipt of a Paging Request message for a circuit-switched service, the CS Fallback (as defined in this
specification) or Cell Reselection (as defined in TS 23.060[3]) take place, and the UE accesses CS domain from
UMTS/GSM.

8) When the CS Fallback or Cell Reselection completes, the UE responds to the CS paging request and returns the
CS paging response as described in detail in this specification and TS 23.060 [3] to the RNS/BSS.

9) When received at the RNS/BSS, the CS Paging Response message is sent to the MSC/VLR as described in detail
in TS 23.060 [3]. The MSC/VLR receives CS paging response contained in corresponding message which shall
then stop the paging response timer and establish the CS connection, then the MT call process as described in
detail in TS 23.018 [5].

7.7.3 Mobile Terminating Call when ISR is active and Gs is active
between MSC/VLR and SGSN

UE eNodeB MME }E\SI:/ SGSN MSC/VLR HSS GMSC

-1 IAM—

2 SRI procedurg in TS23.018

[—3 IAM

- Sa paging (CS __ [«—4 CS paging

[——5b paging (CS domain Indi ) in Indicator)
6b paging (CS S 6a CS paging:----------sesweseeces
_ 6 paging (CS | <‘dnmain Indicator)
domain Indicator)
7 CS fallback or Cell Reselection, UE Access from UMTS/GSM CS domain
I

8 CS pagi >
| paging resp = 9 CS pagiig response——————P»

Figure 7.7.3-1: Mobile Terminating Call when ISR is active and Gs is active between MSC/VLR and
SGSN

1) G-MSC receives|AM.

2) G-MSC retrieves routing information of the terminating UE by Send Routing Info procedures as specified in
TS23.018[5].

3) G-MSC sends|AM to the MSC/VLR on the terminating side as specified in TS 23.018 [5].

4) The MSC/VLR sends aPage (IMSI, VLR TMSI, Location Information) message to the SGSN in U mode or a
Page (IMSI, VLR TMSI, Channel Needed, Priority, Location Information) message in A/Gb mode to the SGSN
asdescribed in detail in TS 23.060 [3].

5a) The SGSN receives the CS Paging message from the MSC/V LR, sends paging message to RNS/BSS, whichis
described in detail in TS 23.060 [3].

5b) After the RNS/BSS nodes receive paging messages from the SGSN, the UE is paged by the RNS/BSS nhodes,
which is described in detail in TS 23.060 [3].
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6a) If ISR isactive and the UE isin PMM-IDLE (IU mode) or STANDBY (A/Gb mode), the SGSN forwards the CS
paging message received from the MSC/VLR to the MME. The SGSN gets the MME information in the ISR
activation process.

6b) The MME receives the CS Page message from the SGSN. If the UE isin ECM-IDLE state, the MME sends a
Paging (as specified in TS 23.401 [2], and CN Domain Indicator) message to each eNodeB serving the TA list
the UE isregistered to as specified in clause 7.2. If the UE isin ECM-CONNECTED state, the MME relays the
CS Page message to the current accessed eNodeB over the Sl interface as specified in sub clause 7.3.

6c) If the UE isin ECM-IDLE state, the eNodeBs receive CS paging message from the MME, the following
procedures takes place as specified in sub clause 7.2. If the UE isin ECM-CONNECTED state, the eNodeB
receives CS paging messages from the MME, the following procedures take place as specified in sub clause 7.3.

NOTE: If ISRisnot active or the UE isin PMM-connected(lU mode) or READY (A/Gb mode), the SGSN does
not forward the CS paging message to the MME, That means, the steps of 6a, 6b, 6¢ are not needed in the
MT call procedure.

7) Upon receipt of a Paging Request message for a circuit-switched service, the CS Fallback or Cell Reselection
take place, the UE access from UMTS/GSM CS domain.

8) When the CS Fallback or Cell Reselection completes, the UE responds to the CS paging request and returns the
CS paging response as described in detail in TS 23.060 [3] to the RNS/BSS.

9) When received at the RNS/BSS, the CS Paging Response message is sent to the M SC/VLR as described in detail
in TS 23.060 [3]. The MSC/VLR receives the CS paging response contained in corresponding message which
shall then stop the paging response timer and establish the CS connection, then the MT call process as described
indetail in TS 23.018 [5].

8 Other CS Services

8.1 General

8.2 Short Message Service (SMS)

8.2.1 General

The procedures for SMSin this specification apply only if the UE is EPS/CS attached and the CS access domain is
chosen by the UE and/or the home PLMN for delivering short messages.

This clause describes both the mobile originating and mobile terminating SM S procedures for CS Fallback in EPS.
SM S support is based on the connectionless SGs reference point between the MME and the MSC Server and use of
NAS signalling between the UE and the MME.

The SMS protocol entities are reused from the existing MS/UE and M SC implementations. This means that the SMS
procedures for CS Fallback reuse the different protocol layers as defined in TS 23.040 [14].

8.2.2 Mobile originating SMS in Idle Mode

The following sequence flow shows the delivery of mobile originating SMSin idle mode.
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SMS-
MS/UE MME MSC/VLR HLR/HSS IWMSC SC

| 1. CSifallback attach progedure |

| |2. UE triggered $ervice Request |
3. Uplink NAS Transport
"] 4. Uplink Unitdata

5. Forward Short Mg¢ssage

\ 4

6. Message transfer

| 7. Delivery report

8. Delivery report

9. Downlink Unitdalta
10. Downlink NAS Transport

Figure 8.2.2-1: Mobile originating SMS in idle mode

1. The CSFallback attach procedure as described in clause 5.2 has been performed earlier.

2. A mobile originating SMSistriggered and the MS/UE isin idle mode. The MS/UE initiates the UE triggered
Service Request procedure, which is defined in TS 23.401 [2].

3. The MSUE builds the SM'S message to be sent as defined in TS 23.040 [14] (i.e. the SM'S message consists of
CP-DATA/RP-DATA/TPDU/SMS-SUBMIT parts). The SMS message is encapsulated in an NAS message and
sent to the MME.

4. The MME forwards the SM S message to the MSC/VLR in an Uplink Unitdata message.

5.-8. These steps are performed as defined in TS 23.040 [14]. The SMS message is forwarded to the SC that
returns a delivery report message.

9. The MSC/VLR forwards the received delivery report to the MME associated with the MS/UE in an Downlink
Unitdata message.

10. The MME encapsul ates the received delivery report in an NAS message and sends the message to the MS/UE.
After this point, the MME may release the resources associated for the SM S transfer.

8.2.3 Mobile originating SMS in Active Mode

Mobile Originating SMSin active Mode procedure is specified by reusing the Mobile Originating SMSin Idle Mode
with the following modification:

- Theestablished signalling connection between the MS/UE and the MME is reused for the transport of the SMS
message and the delivery report (i.e. the UE triggered Service Request procedure defined in step 2 is skipped).

8.2.4 Mobile terminating SMS in idle mode

The following sequence flow shows the delivery of mobile terminating SMSin idle mode.
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Figure 8.2.4-1: Mobile terminating SMS in idle mode

1. The CS Falback attach procedure as described in clause 5.2 has been performed.

2-4. The SCinitiates transfer of mobile terminating SMS. The HLR is requested for routing number for SMS
services and the SM S message is forwarded to the MSC/V LR where the MS/UE is CS attached.

5. The MSC/VLR sendsaPaging (IMSI, VLR TMSI, Location Information, SMS indicator) message to the MME.

6. The MME initiates the paging procedure by sending the Paging (as specified in TS 23.401 [2], and SMS
indicator) message to each eNodeB with cells belonging to the tracking area(s) in which the UE is registered.

7. The MS/UE is paged by the eNodeBs.
8. The UE sends a Service Request (SM S Indicator) message to the MME.
8a. The MME sends an Service Request (SMS Indicator) message to the MSC.

9a. The MSC/V LR builds the SM'S message to be sent as defined in TS 23.040 [14] (i.e. the SM 'S message consists
of CP-DATA/RP-DATA/TPDU/SMS-DELIVER parts). The MSC/V LR forwards the SMS message to the MME
in an Downlink Unitdata message.

9. The MME encapsulates the SMS message in a NAS message and sends the message to the MS/UE.

10. The MS/UE returns a delivery report as defined in TS 23.040 [14]. The delivery report is encapsulated in an
NAS message and sent to the MME.

11. The MME forwards the delivery report to the MSC/VLR in an Uplink Unitdata message.
12-13. These steps are performed as defined in TS 23.040 [14]. The delivery report is forwarded to the SC.

8.2.5 Mobile terminating SMS in Active Mode

Mobile terminating SMSin Active Mode procedure is specified by reusing the Mobile Terminating SMSin Idle Mode
with the following modification:

- Thereisno need for the MME to perform Paging of the MS/UE after step 5. The MME immediately sends a
Service Request message to the MSC (i.e. steps 6 to 8 are skipped).

8.2.6 Co-Existence with SMS over generic 3GPP IP access

If the home operator has deployed SMS over generic 3GPP | P access and/or SM S-Instant Messaging Interworking as
defined in TS 23.204 [15], and has configured the network and the UE for using SMS over |P or SMS-Instant
Messaging Interworking, then an SMS or IM will be delivered over EPS in any visited network whether or not the
visited network supports SM S over generic 3GPP IP access.
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If the home operator has not deployed SMS over generic 3GPP I P access and the UE fails to successfully complete the
combined EPS/CS attach procedure in the visited network (i.e. the visited network supports SMS over generic 3GPP IP
access and does not support CS fallback for SM S capability), then the UE cannot execute MT or MO SM S procedures
in the visited network.

8.3 Location Services (LCS)

8.3.1 MO-LR procedure
MO-LR procedure in the CS fallback in EPS is performed as specified in TS 23.271 [8].

When UE isin active mode, UE and the network follows the procedure in clause 6.2 "Mobile Originating Call in
Active-Mode'. After UE changesits RAT from E-UTRAN to UTRAN/GERAN, it performs CS-MO-LR procedures as
specifiedin TS 23.271[8].

When UE isin active mode but there's no need for PS-Handover, then UE and the network follows the procedure in
clause 6.3 "Mobile Originating Call in Active Mode - No PS HO Support in GERAN". After UE changesits RAT from
E-UTRAN to UTRAN/GERAN, it performs CS-MO-LR procedure as specified in TS 23.271 [8].

When UE isin idle mode, UE follows the procedure in clause 6.4 "Mobile Originating Call in Idle Mode". After UE
changesits RAT from E-UTRAN to UTRAN/GERAN, it performs CS-MO-LR procedure as specified in TS 23.271[8].

8.3.2 MT-LR procedure

VMSC
MSC Server MME uE
| | |
1. Provide Subscriber Location
. | |
| 2. paging | |
| | 3. paging |
| | |
| < PS Handover may take place >
| | |
I
I~ 4. paging response |

Figure 8.3.2-1: MT-LR procedure

5. CS-MT-LR
procedure
continues

1. MSC receives a PROVIDE_SUBSCRIBER_LOCATION message dueto CS-MT-LR (TS 23.271 8],
clause 9.1.2).

2. MSC sends Paging message to MME.
3. MME sends Paging (parameters as specified in TS 23.401 [2], CN Domain Indicator) message to UE.

4. UE responds with Paging_Resp message in UMTS/GERAN. Service based redirection/reselection or PS
Handover may take place as specified in clause 7.
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5. MSC continues with the CS-MT-LR procedure as defined in TS 23.271 [8], clause 9.1.2.

8.3.3 NI-LR procedure

NI-LR procedure takes place during emergency calls, and is thus performed in GERAN/UTRAN during the Mobile
Originating call procedure.

8.3.4 Returning back to E-UTRAN

Once CS service ends in CS domain, existing mechanisms as specified in TS 23.401 [2] can be used to move the UE to
E-UTRAN, no specific CS Fallback mechanisms are needed.

8.3.5 Co-Existence with Other Location Services

8.35.1 Co-Existence with SUPL

There is no race condition between OMA AD SUPL [9] and CS Fallback for LCS. When network initiated SUPL
procedure takes place, the paging message does not contain CN Domain Indicator by default. This prevents CS Fallback
for LCSto take place. For SET initiated SUPL procedure, changing of RAT does not take place.

8.4 Call Independent Supplementary Services

8.4.1 Mobile-Initiated Call Independent SS procedure

When UE isin active mode, UE and the network follow the procedure in clause 6.2 "Mobile Originating Call in
Active-Mode". After UE changesits RAT from E-UTRAN to UTRAN/GERAN, it performs Mobile-Initiated Call
Independent Supplementary Service procedure as specified in TS 24.010 [13].

When UE isin active mode and network initiates NACC procedure, then UE and the network follow the procedure in
clause 6.3 "Mobile Originating Call in Active Mode - No PS HO Support in GERAN". After UE changesits RAT from
E-UTRAN to UTRAN/GERAN, it performs Supplementary Service procedure as specified in TS 24.010 [13].

When UE isinidle mode, UE and the network follows the procedure in clause "Mobile Originating Call in Idle Mode".
After UE changesits RAT from E-UTRAN to UTRAN/GERAN, it performs Supplementary Services procedure as
specified in specifications such as TS 24.080 [10].
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8.4.2 NW:-Initiated Call Independent SS procedure

MSC/VLR MME UE

1. Trigger

2. Paging

A 4

3. Paging

A 4

4. Procedures Defined in Clause "Mobile Terminatina Call"

5. Paging Response

<«

Call Independent Supplementary Services procedure continue

I I I
Figure 8.4.2-1: NW-Initiated Call Independent Supplementary Service procedure

1. MSC/VLR receivesatrigger for NW-Initiated Call Independent SS procedure.
MSC/V LR sends Paging message to MME.
MME sends Paging (parameters as specified in TS 23.401 [2], CN Domain Indicator) message to UE.

A 0w D

The mobile terminating call procedure then takes place as specified in clause 7 "Mobile Terminating Call
Procedure”.

5. Once the paging is successfully returned to MSC, Supplementary Service procedures continues as specified in
specifications such as TS 23.090 [10].

8.4.3 Returning back to E-UTRAN

Once CS service ends in CS domain, existing mechanisms as specified in TS 23.401 [2] can be used to move the UE to
E-UTRAN, no specific CS Fallback mechanisms are needed.
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Annex A (informative):
Solutions addressing misaligned LAs/TAs at Pool Area
Boundaries

This annex describes alternative sol utions addressing the problem of idle-mode mobility across pool area boundariesin
case of misaligned LAS/TAs.

A.1  Solution 1: Overlapping Pool Areas with 2G/3G
coverage > E-UTRAN coverage at Pool Area
Boundaries

This section defines a simple solution for misaligned LAS/TAs at pool area boundaries and is based on the concept of
overlapping and aligned MSC/MME pool areas and adequate configuration of the TAs (with respect to the LAS) at pool
area boundaries. More precisaly, the TAs at pool area boundaries must be configured such that they do not extend
beyond the coverage of the corresponding LAS.

Figure A.1-1 illustrates how this solution works based on a simple example scenario. It is assumed here that the UE is
initially served by MME1 and MSCL (i.e. Pool Area1). When the UE reaches the TAI=3, which belongs to a different
Pool Areathan the service MME (MMEZ1), the TAU to the target MME (MMEZ2) will trigger arelocation of the MME
(MME1 - MME2), which in turn triggers a change of the serving MSC (MSC1 -> MSC2).

Pool Area 2

MSC2

and registration
of new MSC

i
I |
i |
i 2. MME relocation |
; [
' |
' |

LA2 coverage
must exceed |*
TAZ2 coverage
at Pool Areal L
boundary

curran XX = = >

2G/3G 4

This TAU triggers a MME
relocation, which in turn
triggers the MSC change

Figure A.1-1: Solution 1: Overlapping Pool Areas with 2G/3G coverage > EUTRAN coverage at Pool
Boundaries

In the event of aTAU (Step 1) for a TA served by adifferent pool area, the target MME will trigger a MME relocation

(Step 2). As aconseguence of the MME change, the target MME will trigger the MSC change. The VLR/HLR will be
updated accordingly.

ETSI



3GPP TS 23.272 version 8.0.0 Release 8 35 ETSI TS 123 272 Vv8.0.0 (2008-11)

A.2  Solution 2: Overlapping Pool Areas with SGs-flex
support

This section defines a simple solution for misaligned LAS/TASs at pool area boundaries based on the concepts of
overlapping pool area and 'SGs-flex' support. This solution does not rely on adequate configuration of the TAsand
alignment of MME and M SC pool areas, but demands the MMEs to supply a configurable TAI->MSC Mapping Table.

Figure A.2-1 illustrates how this solution works based on a simple example scenario. It is assumed here that the UE is
initially served by MMEL and MSC1 (i.e. Pool Area 1). When the UE reaches the TAI=2, which is served by adifferent
Pool Area, the TAU (to MMEL) will trigger the establishment of the SGs to the target MSC (MSC2). For this, the
MMEL maintains a mapping table that indicates which TA should be served by which MSC.

AT EE Ve . 2.Establish SGs to
TAI=1 MSCL MSC1 5 target MSC (based ! MSC2

on Mapping Table)
TAI=2 MSC2

TAI=3 MSC2

This TAU triggers the MME
to establish a SGs with the
target MSC

Figure A.2-1: Solution 2: Overlapping Pool Areas with SGs-flex support

In the event of aTAU (Step 1) for a TA belonging to a different pool area, the serving MME will trigger the
establishment of the SGs connection to the target MSC (Step 2). The VLR/HLR will be updated accordingly.
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Annex B (normative):
CS Fallback to 1xRTT

This annex describes a CS Fallback to 1XRTT solution for dual mode 1XRTT/E-UTRAN terminals.

B.1  Overall Description

B.1.1 General Considerations

The CSfallback for IXRTT in EPS enables the delivery of CS-domain services by reuse of the 1IXCS infrastructure
when the UE is served by E-UTRAN. A CSfalback enabled terminal, while connected to E-UTRAN may pre-register
inthe 1x RTT CS domain in order to be able to use IXRTT access to establish voice call in the CS domain. This
function is only available where E-UTRAN coverage overlaps with 1IXRTT coverage.

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

B.1.2 Reference Architecture

The CSfallback in EPS function is realised by reusing the S102 reference point between the MME and the IXCS IWS.
The reference architecture described in figure B.1.2-1 is similar to the SRV CC architecture for E-UTRAN to 3GPP2
IxCSdescribed in TS 23.216 [20], with the additional aspect that the S102 session islong-lived (similar to
pre-registration for S101).

1xCS
CSFB IXRTT CS Al IXRTT
LIF Access MSC
Al|,
:
IXCS'WS
1
1
S102;
MME
1
S1-MME A S11
“ - -- =47 - . G
1xCS Serving/PDN
CSFB E-UTRAN GW
LIFE S1-U

Tunnelled 1XRTT messages
Figure B.1.2-1: Reference architecture for CS fallback to 1XRTT CS

B.1.2.1 Reference points

S102: It is the reference point between the MME and the 1XCS IWS. The S102 reference point provides a tunnel
between MME and 3GPP2 1XCS IWSto relay 3GPP2 1xCS signalling messages. 1x CS signalling
messages are those messages that are defined for A21 interface as described in 3GPP2 A.S0008-C [16]
and 3GPP2 A.S0009 [17].
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NOTE. Itisup to stage 3 to determine whether the tunnelling protocol for S102 can be defined as exactly asin
A21. If so, S102 isthen equivalent to A21.

B.1.3 Functional entities

B.1.3.1 UE

The UE capable of CSfallback to IXRTT supports access to E-UTRAN/EPC as well as access to the 1xCS domain over
IXRTT. It supports the following additional functions:

- 1IXRTT CS pre-registration over the EPS after the UE has completed the E-UTRAN attachment;
- IXRTT CSre-registration due to mobility;

- CSfalback procedures specified for IXRTT CS domain voice service.

B.1.3.2 MME
The MME enabled for CSfallback to IXRTT supports the following additional functions:

- It servesasasignalling tunnelling end point towards the 3GPP2 1xCS IWS via S102 interface for
sending/receiving encapsulated 3GPP2 1xCS signalling messages to/from the UE, which are encapsulated in S1-
MME S1 Information Transfer messages, as defined in TS 36.938 [19];

- IXCS-IWS (terminating S102 reference point) selection for CSFB procedures;
- Handling of S102 tunnel redirection in case of MME relocation;

- Buffering of messages received via S102 for UEsin idle state.

B.1.3.3 E-UTRAN

The E-UTRAN enabled for CS fallback to IXRTT supports the following additional functions:
- Provision of control information that causes the UE to trigger 1xCS registration;
- Forwarding 1x RTT CS paging request to the UE;
- Forwarding 1x RTT CS related messages between MME and UE;

- Reease of E-UTRAN resources after UE leaves E-UTRAN coverage subsequent to a page for CSfallback to
IXRTT CS.

B.1.4 Co-existence with IMS services

Clause 4.4 of this specification also applies here.

B.2 Procedures

B.2.1 Mobility Management

B.2.1.1 1x RTT CS Pre-Registration over EPS Procedure

This clause describes how the UE in an E-UTRAN system establishes and maintains pre-registration in the 1xCS
system.
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ey E- 1xCS 1XRTT
CSEB UTRAN MME IWS MSC

| 1. UE attaches to E-UTRAN as specified in TS 23.401

2. Decision to
register with
1XRTT CS

3. IXRTT|CS registration request

3a. UL/DL Information " 3b. UL/DL S1 cdma2000 3c. $S102 Direct Trans?er
Transfer Tunnelling

4. Location update to 1xRTT CS domain

5. 1XRTT| CS registration response

<&

5c¢. UL/DL Information 5b UL/DL S1 cdma2000| 5a. S102 Direct Transfer
Transfer Tunnelling

Figure B.2.1.1-1: 1XRTT CS registration procedure

1. UE attachesto E-UTRAN as specified in TS 23.401 [2];

2. Based on aradio layer trigger (e.g. an indication from the E-UTRAN when the UE isin connected state or an
indication over the broadcast channel), the UE decidesto register with the IXRTT CS domain;

3. UE generatesa IXRTT CS registration request.
3a The IXRTT CS message istransferred from the UE to E-UTRAN.
3b. E-UTRAN forwards the IXRTT CS message to the MME including the Reference CellID.

3c. MME selects a 1xCS IWS node based on Reference CelllD. The IMSI is used to distinguish S102 signalling
transactions belonging to different UEs. The MME sends a S102 Direct Transfer message (IMSI, 1xCS message)
to the IXCS IWS node.

4. IXRTT CSregistration isthen performed by the 1xCS IWS node based on 3GPP2 A.S0008 [20].

5a. IXRTT CS registration response is tunnelled back to the MME in a S102 Direct Transfer message (IMSI, 1xCS
message).

5b. MME forwards the IXRTT CS message to the E-UTRAN.
5c. E-UTRAN forwards the IXRTT CS message to the UE.

If thetriggers for 1xCS registration change over time, the UE (both in idle or active state), uses thisinformation to
update the 1XxCS registration via the tunnel.
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B.2.1.2 S102 Tunnel Redirection

S102 Tunnel Redirection Procedure is used when the UE perform Tracking Area Update with MME change (as
specified in TS 23.402 [2] in case of S101 tunnel redirection) while the UE is registered with the IXRTT CS domain as
described in clause B.2.1.1 and the S102 session exists between the MME and the 1IXCS IWS.

B.2.2 Mobile Originating Call

This clause describes the mobile originating call procedures for the CS Fallback to 1xRTT.

1xCS E- 1xCS 1XRTT
CSFB
UE UTRAN MME IWS MSC

| 1. UE is E-UTRAN attached and registered with 1xRTT CS

2. UE decision
to perform
1XRTT
reselection

3. 1xCS MO call establishment per 3GPP2 specifications

Figure B.2.2-1: CS MO call using fallback to CDMA 1x RTT network

1. UEisE-UTRAN attached and registered with IXRTT CS asdefined in clause B.2.1.1.
2. UE makes a decision to perform a mobile originated CS call.

3. UE performs cell reselection to IXRTT autonomously and performs the procedure for mobile originating call as
specified in 3GPP2 A.S0013 [18].

No specia handling is required for the ongoing PS sessionsin EPS.

Once CS service endsin the 1xCS domain, the UE returnsto E-UTRAN by performing resel ection.

B.2.3 Mobile Terminating Call

This clause describes the mobile terminating call procedures for the CS Fallback to 1xRTT.

When the 1x M SC receives aregistration from a UE, it makes note of the RAN equipment from which it received the
registration. Subsequent paging activities may thus be directed toward that RAN equipment. However, paging activities
by the 1XM SC are not limited to the single RAN equipment from which the registration was received. The MSC may
choose to page awider area, including inter-system paging. If the 1xM SC has direct interfaces to IXCS IWS, aswell as
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to IXRTT access, the MSC may choose to do direct paging activities to both E-UTRAN and 1x RAN equipmentsin its
attempts to contact the UE.

The 1x paging request sent by the 1xM SC to the IXCS IWS is delivered to the UE via the tunnel. The UE tunesto
IXRTT access, acknowledges the 1x page and performs the 1xCS procedures for mobile terminated call. The detailed
procedure is described in figure B.2.3-1.

1xCS E- 1xCS IXRTT
CSFB
O UTRAN MME WS MSC

1. UE is E-UTRAN attached and registered with 1xRTT CS

2. Paging Request

A

‘3. 1XRTT CS Paging

- S102 Direct Transfe

4. If UE is idle, MME performs Network-initiated
| service request |

5. 1XRTT|CS Paging

" 5b. UL/DL Information | 5a. UL/DL S1 cdma2000
Transfer Tunnelling

6. UE decision

to perform cell

reselection to
1XRTT CS

A LD

o

7. 1XRITT CS Page Response Mgssage

Y

7a. Paging Response

8. 1x MT call establishment per 3GPP2 specifications
[ [ [ [ [

Figure B.2.3-1: CS MT call using fallback to CDMA 1x RTT network

UE isE-UTRAN attached and pre-registered with IXRTT CS asdefined in clause B.2.1.1.
1xMSC sends a paging request to the 1XCS IWS node.
IxCS IWS node forwards the 1x RTT CS paging request via the S102 tunnel to the MME.

If the UE isin idle state, the MME performs the network initiated Service Request procedure in order to bring
the UE to active state prior to tunnelling of the 1x RTT CS paging request toward the UE.

MME forwards the 1IXRTT CS paging request to the UE.
UE performs cell reselection to IXRTT autonomously.

UE tunesto 1XRTT and acknowledges the page by transmitting a IXRTT Paging Response message over the 1x
Access Channel.

Subsequently UE performs the procedure for mobile terminated call establishment as specified in 3GPP2
A.S0013 [18].

No specia handling is required for the ongoing PS sessionsin EPS.

Once CS service endsin the 1XxCS domain the UE returnsto E-UTRAN by performing resel ection.
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