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1. Introduction

CT1 #82bis in San Diego reviewed and revised CRs on UE indication of its SRVCC support in NAS layer signalling. The final versions in C1-131718 – 719 were postponed out of the meeting, as many delegates needed more time to evaluate the technical merits of the proposal.

This document makes the current state analysis and proposes the key points to consider when deciding the way forward.







2. UE indication of SRVCC related information in NAS level 

2.1 SRVCC capability indication

UE support of SRVCC between different source and destination RATs is indicated in AS level. In UTRAN this is done in IMS Voice Capability IE (3GPP TS 25.331, clause 10.3.3.14b) and for E-UTRAN it is in UE-EUTRA-Capability (3GPP TS 36.331, clause 6.3.6) and FGI (3GPP TS 36.331 Annex B). This information reveals the precise capabilities of the UE to perform SRVCC between any source and destination RAT.

Additionally to that, also NAS layer indications do exist. 

SRVCC support indication is given in GPRS attach, EPS attach, RAU and TAU request in MS Network Capability IE, which is specified in 3GPP TS 24.008 clause 10.5.5.12:

SRVCC to GERAN/UTRAN capability
0	SRVCC from UTRAN HSPA or E-UTRAN to GERAN/UTRAN not supported
1	SRVCC from UTRAN HSPA or E-UTRAN to GERAN/UTRAN supported

The names given for each code point value are just labels, which are hopefully not so badly misleading. But implementations should follow the procedural requirements of each code point, and for this case, the requirement is specified at least for EPS in 3GPP TS 24.301 clause 5.5.1.2.2

If the UE supports SRVCC to GERAN/UTRAN, the UE shall set the SRVCC to GERAN/UTRAN capability bit to "SRVCC from UTRAN HSPA or E-UTRAN to GERAN/UTRAN supported".

2.2 Including of GERAN and UTRAN related MS CM and Codec information

SRVCC UE must also include in its GPRS and EPS attach as well as RAU and TAU CS domain related information for the possible SRVCC that could take place later on. These IEs are MS Classmark 2, MS Classmark 3 and Supported Codecs. For example, ATTACH REQUEST in 3GPP TS 24.008, clause 9.4.1:
[bookmark: _Toc350849311]9.4.1.6	Mobile station classmark 2
This IE shall be included if the MS supports SRVCC to GERAN or UTRAN.
[bookmark: _Toc350849312]9.4.1.7	Mobile station classmark 3
This IE shall be included if the MS supports SRVCC to GERAN.
[bookmark: _Toc350849313]9.4.1.8	Supported Codecs
This IE shall be included if the MS supports SRVCC to GERAN or UTRAN to indicate its supported speech codecs for CS speech calls.

As can be seen, the condition to indicate the SRVCC destination support in MS Network Capability IE is the same as the presence condition of the classmark and coded information, except for that MS CM3 is not relevant in UTRAN. But the condition on SRVCC source is different, as based on definition of the term “SRVCC” via reference to 3GPP TS 23.216, it covers all SRVCCs between all RATs.

2.3 Network use of MS/UE capability information

Stage 2 TS 23.216 specifies that SRVCC capability information received in LR procedure is for each network element’s own use, but not passed on between SGSN and MME. SRVCC from E-UTRAN to GERAN or UTRAN is specified in clause 6.2:

[bookmark: _Toc350274304]6.2	E-UTRAN and 3GPP GERAN/UTRAN (v)SRVCC
[bookmark: _Toc350274305]6.2.1	E-UTRAN Attach procedure for (v)SRVCC
E-UTRAN attach procedure for 3GPP (v)SRVCC UE is performed as defined in TS 23.401 [2] with the following additions:
-	(v)SRVCC UE includes the (v)SRVCC capability indication as part of the "MS Network Capability" in the Attach Request message and in Tracking Area Updates. MME stores this information for (v)SRVCC operation. The procedures are as specified in TS 23.401 [2].
NOTE 1:	If the service configuration on the UE is changed (e.g. the user changes between an IMS speech/video service supported by the home operator and a PS speech service incompatible with (v)SRVCC), the UE can change its (v)SRVCC capability indication as part of the "MS Network Capability" in a Tracking Area Update message.
-	SRVCC UE includes the GERAN MS Classmark 3 (if GERAN access is supported), MS Classmark 2 (if GERAN or UTRAN access or both are supported) and Supported Codecs IE (if GERAN or UTRAN access or both are supported) in the Attach Request message and in the non-periodic Tracking Area Update messages.

NOTE 2:	MS Classmark 2, MS Classmark 3, STN-SR, C‑MSISDN, ICS Indicator and the Supported Codec IE are not sent from the source MME to the target MME/SGSN at inter CN-node idle mode mobility.
SRVCC from UTRAN HSPA to GERAN or UTRAN specified in clause 6.3 is similar in terms of SGSN use of MS capability information:
[bookmark: _Toc350274315]6.3	UTRAN (HSPA) and 3GPP GERAN/UTRAN SRVCC
[bookmark: _Toc350274316]6.3.1	GPRS Attach procedure for SRVCC
GPRS attach procedure for 3GPP SRVCC UE is performed as defined in TS 23.060 [10] with the following additions:
-	SRVCC UE includes the SRVCC capability indication as part of the "MS Network Capability" in the Attach Request message and in Routeing Area Updates. SGSN stores this information for SRVCC operation.
NOTE 1:	If the service configuration on the UE is changed (e.g. the user changes between an IMS speech service supported by the home operator and a PS speech service incompatible with SRVCC), the UE can change its SRVCC capability indication as part of the "MS Network Capability" in a Routeing Area Update message.
-	SRVCC UE includes the GERAN MS Classmark 3 (if GERAN access is supported), MS Classmark 2 and Supported Codecs IE in the Attach Request message and in the non-periodic Routeing Area Update messages.

NOTE 2:	MS Classmark 2, MS Classmark 3, STN-SR, C‑MSISDN, ICS Indicator and the Supported Codec IE are not sent from the source SGSN to the target MME/SGSN at inter CN-node idle mode mobility.
3. S1 – A/Gb / Iu mode mobility scenarios

In one example scenario where the UE supports SRVCC from E-UTRAN to GERAN and from E-UTRAN to UTRAN, the UE would indicate the NAS capability as follows during attach:

[image: ]

When the same UE moves from E-UTRAN to GERAN or UTRAN after that registration, then it has to perform RAU. Even if the network uses ISR, the UE must perform RAU when it moves from EPS to GPRS for the first time after registration, since the ISR activation is indicated in this case in the RAU accept message. Until that, the UE cannot be sure whether ISR is on or not:
[image: ]

4. Analysis of UE requirements

The UE requirement for UE that supports SRVCC to GERAN/UTRAN from either E-UTRAN or UTRAN HSPA but not both could be given in two ways:
1. UE supporting any kind of SRVCC to GERAN/UTRAN shall always indicate it in SRVCC to GERAN/UTRAN capability and include MS CM2, MS CM3 and Supported Codecs in GPRS attach, EPS attach, RAU and TAU
2. UE supporting SRVCC to GERAN/UTRAN shall indicate the support to the relevant CN node:
a. If SRVCC from UTRAN HSPA to GERAN/UTRAN is supported, then SRVCC to GERAN/UTRAN capability is indicated and MS CM2, MS CM3 and Supported Codecs are included in GPRS attach and RAU
b. If SRVCC from E-UTRAN to GERAN/UTRAN is supported, then SRVCC to GERAN/UTRAN capability is indicated and MS CM2, MS CM3 and Supported Codecs are included in EPS attach and TAU

The tradeoff in UE implementation is simplicity of SRVCC support indication (alternative 1) versus having to update the UE protocol implementation for SRVCC only in the domain where SRVCC is supported (alternative 2).

5. Proposal

It is proposed that CT1 should study this problem and decide whether the UE should always inform all CN entities if it supports SRVCC to GERAN or UTRAN from any source RAT or just inform the CN entity from which it supports SRVCC to GERAN or UTRAN.

If alternative 1 is seen as correct UE behaviour, then the originators believe that no stage 3 CR is necessary. This means that UE must include SRVCC related information in all LR procedures if it supports SRVCC at least between some source and destination RAT.

[bookmark: _GoBack]If alternative 2 is the way to go, then the originators believe that stage 3 CRs are needed to define the presence condition for the IEs that are needed for SRVCC. CRs to document that alternative are provided in C1-131913 – 914.
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