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1
Discussion
At SA2 #68 the proposal for “Support for mid-call during session transfer when using MSC Server” was presented in S2-086750 and S2-086751. It was agreed to re-submit the proposal towards the Rel-9 TR 23.838.
2
Basic Principle

Single-radio voice call continuity (SRVCC) between E-UTRAN and GERAN/UTRAN CS and between HS and GERAN CS as described in 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. 
Dual-radio voice call continuity between e.g. WLAN and GERAN/UTRAN as described in TS 23.237 is based on the principle that the UE initiates the session transfer request towards the SCC AS based e.g. on measurement reports. It has been proposed in 23.237 to use Gm as additional service signalling to ensure that mid-call services are supported during session transfer.

However, the use of Gm will not always be possible, be it for coverage reason or be it that the UE is not having ICS UE functionality. Therefore it has been agreed to develop a solution in Rel-9 which provides “Further capabilities for the support of mid-call services during session transfer” not relying on ICS UE capabilities as specified in TS 23.292.
Therefore it is proposed to enhance the MSC Server as specified in TS 23.292 and TS 23.216, and the SCC AS as specified in TS 23.237 to support the following:
1) 
SCC AS maintains a  list of all active and held sessions for a subscriber e.g. in a table, containing calling party, called party and further session information as required. It can be noted that the SCC AS maintains anyway session state information. 
2)
When the session transfer request is send by an MSC Server transfer towards the SCC AS (using either STN or STN-SR to indicate the session transfer request), the SCC AS transfers the most recently added active speech session first, as specified in TS 23.237. 

· When the SCC AS receives a session transfer request via Gm for the UE, then the procedures as already specified in TS 23.237 apply.

3)
The SCC AS allocates STIs for each additional active and held session and stores them, e.g., in the above-mentioned table. Then the SCC AS sends this list of STIs in the response to the MSC Server including sufficient information such that the MSC Server knows which STIs relates to which session (e.g., using a session identifier, but that is stage 3 issue). 
· This requires that the MSC Server enhanced for SRVCC supports SIP. The MSC Server enhanced for ICS anyway supports SIP.
4) If the MSC Server receives one or more STIs in the response message from step 3, then the MSC Server initiates session transfer towards the SCC AS for each additional active or held session. This requires that the SCC AS has included sufficient information for session transfer, e.g., STI used for the additional session.  
· The MSC Server either decides on its own on the order in which the additional active or held sessions are transferred or the SCC AS can propose an order and indicate it in the response message in step 3.
The advantage of this proposal is that the STIs are only allocated when needed, i.e., when a session transfer request is made.

2.1
Additional consideration for MS and MSC interaction
When 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 (or HSPA) 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 (or HSPA) a TI is allocated, exchanged between MS and SCC AS on the transferring-out leg (E-UTRAN or HSPA), 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 to copy the MS and MSC behavior. However, this detail can be discussed at stage 3. 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 (or the MSC Server enhanced for MSC) initiates session transfer towards the SCC AS, the SCC AS sends the list of TIs to the MSC Server. In case of the MSC Server enhanced for SRVCC a SIP interface is required.

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. 

Note that 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 identifiers for sessions added to the MPTY call (see TS 24.084). Hence it is recommended to limit the above-described MSC enhancement to capabilities that can be supported via TS 24.008. 

While the Transaction Identifier can be seen a stage 3 detail, the procedure to ensure that MS and MSC are in sync regarding TIs is basically the same except step 4 as the above-made proposal to enable mid-call support during session transfer.
2.3
Example of Session State Information
Session State Information needs to maintained by the SCC AS and send to the MSC Server as response to a session transfer request. The Session State Information may include the following, but the details need to be discussed at stage 3:

· Calling and Called party

· Session status: active / held

· STI

· TI, TI flag

3 
Proposal

It is proposed to discuss the above-made proposal and if agreed, to approve the following changes to TR 23.838.
Begin Change
2
References

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

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

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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3GPP TS 23.237: " IP Multimedia Subsystem (IMS) Service Continuity; Stage 2".
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3GPP TS 23.292: "IP Multimedia Subsystem (IMS) centralized services; Stage 2".
Next Change – New Clause
5.3.x 
Alternative X: MSC Server enhancement to support mid-call services during session transfer
5.3.x.1
PS-CS Assumptions
The following assumptions apply for PS-CS service continuity in addition to those in TS 23.237 [X5]:
-
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. 
5.3.x.2
Access Transfer (PS – CS) concepts
When using a UE that does not have, or that is unable to use, ICS capabilities as specified in TS 23.292 [X6], Access Transfer of one active and zero or more inactive speech-only sessions 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. If the MSC Server enhanced for ICS as specified in TS 23.292 [X6] or the MSC Server enhanced for SRVCC as specified in TS 23.216 [X3] is on the transferring-in leg, then the MSC Server initiates session transfer towards SCC AS for additional active and  for in-active sessions. If there is more than one active speech session, the MSC Server puts all but the first transferred active speech session on hold.

NOTE: 
The transferring-in leg is established either by the UE or by the MSC Server enhanced for SRVCC.

Editor’s Note: Interaction with UE procedures for session transfer are FFS.

5.3.x.3
Procedures and Flows
5.3.x.3.1
PS – CS Access Transfer: PS to CS – Dual Radio
Figure 5.3.x.3.1-1 PS – CS Access Transfer: PS to CS – Dual Radio, provides an information flow for Access Transfer of an IMS session in PS to CS direction. The flow requires that the user is active in an IMS originating or terminating session using PS media at the time of initiation of Access Transfer to CS.
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Figure 5.3.x.3.1-1: PS – CS Access Transfer: PS to CS – Dual Radio
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 TS 23.292 [X6], clause 7.2.1. It subsequently originates a session that uses CS media using the STN to establish an Access Leg via the CS access and requests Access Transfer of the IMS session to CS access using the procedures described in TS 23.292 [X6], clause 7.3.2 Originating Sessions that use CS media.
2.
Standard procedures as specified in TS 23.292 [X6], clause 7.3.2 Originating Sessions that use CS media are used by the MSC Server which results in routing of the INVITE with the STN to the I/S‑CSCF; see TS 23.292 [X6] for IMRN.

3.
Standard procedures are used at I/S-CSCF for routing of the INVITE to the SCC AS.

4.
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 Remote Leg Update procedure as specified in TS 23.237 [X5], clause 6.3.1.5. The SCC AS completes the session setup towards UE according to procedures defined in TS 23.228 [X4].

5.
The SCC AS provides session state information on additional active and inactive sessions with speech media including needed STIs on the transferring-in leg.

NOTE:
The session state information can be provided as part of the SCC AS response to the INVITE. 

6.
The S-SCSF forwards the session state information to the MSC Server.

7.
In case the MSC Server enhanced for ICS receives the session state information on one or more active or inactive speech sessions, it initiates session transfer towards SCC AS for these sessions. The MSC Server puts all in this step transferred active speech sessions on hold.

8.
The Source Access Leg (which is the Access Leg previously established over PS access) is released as specified in TS 23.237 [X5], clause 6.3.1.6
NOTE:
Steps 4 and 8 consist of a sequence of messages, some of which may occur in parallel.
5.3.x.3.2
PS – CS Access Transfer: PS to CS – Single Radio
Figure 5.3.x.3.2-1 PS-CS: PS to CS – Single Radio, provides an information flow for Access Transfer of media of an IMS session in PS to CS direction for Access Transfers within 3GPP access networks as specified in TS 23.216 [X3].

The flow requires that the user is active in an IMS originating or terminating session; procedures and capabilities specified in TS 23.216 [X3], clause 6.2.1 are used for the switching of access networks at the transport layer.

NOTE 1:
See TS 23.216 [X3] for initiation of handover of only one voice PS bearer at EPC.

NOTE 2:
The UE capable of procedures as specified in TS 23.216 [X3] does not need to support session and access transfer procedures as specified in TS 23.237 [X5], clauses 6.3.2.1.1 and 6.3.2.3 to support PS to CS Access Transfer.
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Figure 5.3.x.3.2-1: PS-CS: PS to CS – Single Radio

1.
Procedures specified in TS 23.216 [X3], clause 6.2.2.1 result in an INVITE to be sent with an STN-SR indicating use of Single Radio VCC procedures for Access Transfer to CS access.
2.
Standard procedures are used at S-CSCF for routing of the INVITE to the SCC AS.

3.
The SCC AS uses the STN-SR to determine that Access Transfer using Single Radio VCC is requested. The SCC AS proceeds with the Access Transfer of the recently added active session with bi-directional speech for the UE by updating the Remote Leg with the media description and other information using the Remote Leg Update procedure as specified in TS 23.237 [X5], clause 6.3.1.5.

4.
The SCC AS provides session state information on additional active and inactive sessions with speech media including needed STIs on the transferring-in leg.

NOTE:
The session state information can be provided as part of the SCC AS response to the INVITE. 

5.
The S-SCSF forwards the session state information to the CS / IMS Intermediate Nodes.

6.
In case the MSC Server enhanced for SRVCC receives the session state information on one or more active or inactive speech sessions, it initiates session transfer towards SCC AS for these sessions. The MSC Server puts all in this step transferred active speech sessions on hold.

4a.
If the Gm reference point is not retained upon PS handover procedure, or if there was no other non-voice media in the IMS session than the voice which was transferred to the target access, then the Source Access Leg is released as specified in TS 23.237 [X5], clause 6.3.1.6.

4b.
If the Gm reference point is retained upon PS handover procedure then

4b-1.
The UE sends a Re-INVITE via the PS access to update the remaining non-voice media associated with the recently added active session.
4b-2.
Standard procedures are used at S-CSCF for routing of the INVITE to the SCC AS.

4b-3.
The SCC AS processes the Re-INVITE and updates the Remote Leg if needed.

NOTE:
Some or all of the steps between steps 3 and 4b may consist of a sequence of messages, some of which may occur in parallel.
End Change
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