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1
Discussion
SRVCC between E-UTRAN and GERAN/UTRAN CS as described in 3GPP TS 23.216 is based on the principle that the MSC Server enhanced for SRVCC initiates the session transfer towards the SCC AS when the relocation request for the speech bearer is received from the MME. The target RNC / BSC is executing a CS handover. 
When now looking closer at the MS and MSC Server state prior and after performing SRVCC, then neither the MS nor the MSC Server has allocated a Transaction Identifier (TI) as defined in 3GPP TS 24.008. The UE has started the call as an IMS session while being in E-UTRAN and the MSC Server only allocates a TI for a terminating session.

Note that in case of a CS originated call, the MS allocates the TI and sends it to the MSC Server and in case of a CS terminated call the MSC Server allocates the TI and sends it to the MS. Both MS and MSC Server maintain a list of allocated TI and each TI is marked using a TI flag as being allocated by the MS or by the MSC Server. The TI is then used by both UE and MSC Server to uniquely identify the call, e.g., for mid-call services like putting a call on hold or retrieving a held call.
Hence a solution is required to provide both the MSC Server and the UE with TI for the session which is handed over from E-UTRAN to CS. Since the SCC AS as defined in both TS 23.292 and TS 23.237 is anchoring both originating and terminating sessions and is acting as a B2BUA which maintains session state, it is proposed that:
1) 
At each session setup for a voice service in E-UTRAN a TI is allocated, exchanged between MS and SCC AS on the transferring-out leg (in this case E-UTRAN), and stored by the SCC AS and the MS. In case of originated call, the TI is allocated by the MS and in case of terminated call the TI is allocated by the SCC AS. The TIs are marked as MS or network allocated, respectively.
2)
SCC AS maintains the list of TIs (including TI flags) for all active and held sessions for a subscriber e.g. in a table, containing A party, B party, TI, and further session information as required. As above-mentioned, the SCC AS maintains anyway session state information. 
3)
When the MSC Server enhanced for SRVCC initiates session transfer towards the SCC AS, the SCC AS sends the list of TIs to the MSC Server enhanced for SRVCC. This requires that the MSC Server enhanced for SRVCC supports SIP.
After having received the list of TIs, the MSC Server has the same information as the MS, hence TIs can be used as required for any further operation between the MS and the MSC Server. 
The above-described mechanism can also be used to preserve held session after SRVCC when adding the following step:
4)
The MSC Server enhanced for SRVCC initiates session transfer towards the SCC AS for each additional session in the TI list. This requires that the SCC AS has included sufficient information for session transfer, e.g., STN used for the additional session.  
It is possible in IMS to have in total more than one active and one held session, but TS 24.008 only supports two sessions for TS 11, only one of which can be active. However, the active or held session can also be a MPTY call, and the MS maintains the list of transaction identifiers for sessions added to the MPTY call (see TS 24.084). Hence it is recommended to limit the SRVCC to capabilities that can be supported via TS 24.008. 

2 
Proposal

It is proposed to discuss the above-made proposal and if agreed, to provide the following changes to 3GPP TS 23.237. 
[------ Start change 1 --------]
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[------ Start change 2 --------]

4.1.1
PS-CS Service Continuity

The following assumptions apply for PS-CS service continuity:
-
Functions of IMS Centralized Services and IMS Service Continuity are collocated in a single 
application server in this release. Not all functions are always required. 

-
IMS Centralized Services specifies functions and procedures for use of CS bearer for the media of the 
IMS sessions. 

-
For networks supporting the Gm and/or the I1 reference points of ICS, see 3GPP TS 23.292 [5], the Gm and/or the I1 reference point are used for communication of required information if needed for enablement of PS-CS service continuity of IMS multi-media sessions.
-
For networks not supporting the Gm or the I1 reference points of ICS, the SCC AS provides session state information on active and inactive sessions with speech media on the transferring-in leg for enablement of PS-CS service continuity of IMS multimedia-sessions.
-
When using the CS bearer for the media of the IMS session(s), multiple sessions can exist, but only one active session can be transferred over the CS bearer; one or more inactive sessions can be transferred.
-
PS-CS service continuity with UE-based conferencing is not specified in this release.
-    For networks supporting SRVCC for PS-CS service continuity, see 3GPP TS.216 [X]. 
[------ End change 2 --------]

[------ Start change 3 --------]

4.3.1.1.2
Access Transfer (PS – CS) concepts
IMS sessions established in CS or PS access networks are anchored at the SCC AS. IMS sessions using CS bearer are established at session setup or upon Access Transfer using procedures specified in 3GPP TS 23.292 [5] or 3GPP TS 23.216 [X].

1. The following apply to PS-CS Access Transfer: Access Transfer shall be provided according to the requirements specified in clause 22.3 Service Continuity of 3GPP TS 22.101[9].

2. When using a UE without, or that is unable to use, ICS capabilities as specified in 3GPP TS 23.292 [5], Access Transfer of an active speech-only or speech/video-only session shall be provided when transferring voice media bearer between CS and PS access. The SCC AS provides session state information on active and inactive sessions with speech media on the transferring-in leg (note: Gm is not used to control CS media). If the MSC Server enhanced for ICS as specified in 3GPP TS 23.292 [5] or the MSC Server enhanced for SRVCC as specified in 3GPP TS 23.216 [X] is on the transferring-in leg then the MSC Server initiates session transfer towards SCC AS for in-active sessions.
Note: The transferring-in leg is established either by the UE or by the MSC Server enhanced for SRVCC.
3. When using a UE that is able to use ICS capabilities as specified in 3GPP TS 23.292 [5], Access Transfer of one active session and zero or more inactive sessions shall be provided using the Gm or the I1 reference point of ICS to transport required information, as specified in 3GPP TS 23.292 [5], when transferring media bearer between CS and PS access.

[------ End change 3 --------]

[------ Start change 4 --------]

5.3.1
SCC AS
The SCC AS provides IMS-based mechanisms for enabling service continuity of multimedia sessions. 
For IMS Service Continuity, the SCC AS implements the following functionalities: 

-
Session Transfer: The SCC AS uses the ISC reference point towards the S-CSCF for execution of the Session Transfer. The SCC AS performs the following for enablement and execution of Session Transfers between different access networks and possibly between different devices:

-
Analyzes set of information required for Session Transfer described in procedure section and decide which Session Transfer scenario should be executed.
-
Executes the transfer of the IMS session between different accesses networks.
-    Provides session state information on active and inactive sessions on the transferring-in leg.
-
Insertion of 3rd Party Call Control (3pcc) upon session establishment. .
-
Provides Session Transfer specific charging data.
-
Generate and update session transfer operator policy:

- 
Sends session transfer operator policies to the UE via OMA DM [7] including the priority between the operator policy and user preferences that could be used also to initiate Session Transfer procedure for ongoing sessions.
-
Analyzes various session continuity related input factors, including user preferences and decide whether to update provisioned session transfer operator policies.
-
Terminating Access Domain Selection (T-ADS): In addition to T-ADS specified in 3GPP TS 23.292 [5], the SCC AS may for a terminating session:

-
Select more than one contact amongst registered contacts for the SC User and split the session into sessions directed to the selected contacts;

-
Handling of multiple media components: The SCC AS provides functionality to combine and/or split media components over one or more access networks as needed for Session Transfers, or upon request by the UE to add media components over more access networks during the setup of a session, or upon request by the UE to add and/or delete media components over one or more access networks to existing sessions. 

When handling media components of an IMS session, the SCC AS takes into account the services associated with the session. 
[-------- End change 4 --------]

[-------- Start change 5 --------]

7.3
Session Continuity Information Flows
7.3.x
Session Transfer procedures

7.3.x.2
Session Transfer information flows

7.3.x.2.x
Session Transfer (PS-CS): PS to CS access - MSC Server 

Figure 7.3.x.2.x-1 Session Transfer (PS-CS) - PS to CS access, provides an information flow for Session Transfer of an IMS session in PS to CS direction. The flow is based on the precondition that the user is active in an IMS originating or terminating session using speech media at the time of initiation of Session Transfer to CS.
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Figure 7.3.x.2.x-1: Session transfer (PS-CS) - PS to CS access

1.
If the user is not attached to the CS domain at the time when the UE determines a need for Access Transfer to CS, the UE performs a CS Attach as specified in 3GPP TS 23.292, clause 7.2.1. It subsequently originates an IMS session using CS media using the STN to establish an Access Leg via the CS access and request Access Transfer of the IMS session to CS access. 
2.
The originating session is processed at the MSC Server according to Originating Sessions using CS media procedures described in 3GPP TS 23.292, clause 7.3.2.
Note: The procedure may also be started by the MSC Server enhanced for SRVCC, as defined in 3GPP TS 23.216, clause 5.3.2, in which case the call flow would start with step 3.
3.
The MSC Server initiates an INVITE towards the S-CSCF with the Request-URI set to the STN. The INVITE also contains SDP received from the MGW.
4.
The S-CSCF performs standard service control execution procedures.  Filter criteria direct the S-CSCF to send the INVITE to the SCC AS.
5.   The SCC AS completes the establishment of the Access Leg via the CS access. The SCC AS performs the Access Transfer by updating the Remote Leg with the connection information of the newly established Access Leg using the Access Leg Update procedure as specified in clause 7.3.4.

6.   The SCC AS provides session state information on active and inactive sessions with speech media including needed STIs on the transferring-in leg

7.
The MSC Server initiates session transfer towards SCC AS for in-active sessions.
8.
The source Access Leg (which is the Access Leg previously established over PS access) is released as specified in clause 7.3.5.
[-------- End change 5 --------]
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