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This document removes the Editor’s Note’s from the information flows for SRVCC in Alerting state documented in TR 23.838 sections 5.4.2.3.3 and 5.4.2.3.4. 

Discussion
1 Registration or not
Editor's Note: It is FFS whether the MSC Server registers the user in the IMS prior SRVCC in case both the UE and the network support CS Fallback.

This Editor’s Note was removed from the SRVCC mid-call procedure in S2-092547 at SA2 #72. The Editor’s Note was left here by mistake, thus it can be safely removed.

2 SRVCC request initiation from SRVCC MSC, state handling
Editor’s note: It is FFS how MSC Server state machine is handled.

This EN is specific for incoming call. Handling of the state machine in MSC server in CS side is already documented in the procedure. The MSC server creates the CS call state machine (either N10 or N7 for incoming call, N4 for outgoing call) based on the session state information received from the SCC AS. If the incoming (or outgoing) call was in Alerting state, the MSC server receives the corresponding information from SCC AS and creates the CS state machine to state N7 (or N4). When the UE answers the call, it sends CS CONNECT to MSC server, and MSC server moves to N10. This is all already documented in the procedure. 
How the MSC server handles the SIP state machine depends on the Stage 3 decisions related to the SIP procedures between the MSC server and SCC AS. For incoming calls, Stage 3 needs to define whether the SCC AS should respond immediately with 200 OK even if the incoming call is in alerting state. Stage 3 also needs to define the SIP procedure how the MSC server carries the “answer” indication from the UE to SCC AS. We could add a Note that SIP protocol definition will be done in Stage 3, but since this should be obvious, we simply propose to remove the Editor’s Note.

3 SRVCC request initiation from SRVCC MSC, session triggering
Editor’s note: It is FFS how INVITE is triggered from the MSC Server.

At the time when the SRVCC is triggered from MME to MSC server (via Sv interface), the MME or the MSC server cannot be aware of the SIP call state, it may be active, alerting or something else. Thus regardless of the SIP session state, the MSC server triggers the INVITE exactly in the same manner. We propose to remove the Editor’s Note.

4 UE answers the call, race condition
Editor’s note: The possible race condition of steps 9 and 12 is FFS. The user might answer the call before the remote leg update is completed.

This EN is specific for incoming call. As documented, it is not known how the SCC AS updates the remote leg if it has an ongoing SDP negotiation with the remote end when the AS receives the SRVCC request, e.g caller has sent SDP offer in INVITE but callee did not send the SDP answer yet. If the SCC AS would need to buffer the SRVCC request from the MSC server until the UE answers the call, this obviously leads to the race condition where MSC server receives the CS CONNECT before the it receives the SDP answer from the SCC AS. 
However, it seems this race condition should be quite rare in VoIP over IMS over E-UTRAN and UTRAN. In this case it can be assumed the network initiates the radio bearers for voice media, and it can be assumed the preconditions are in use in the UE. (See TS 24.229 Annex B.2A.2 for GPRS) and Annex L.2A.2 for E-UTRAN/EPS). Whenever this is the case, the UE is assumed to send the SDP answer before the 180 Ringing (in 183). In this case, the initial SDP negotiation has been completed at the point when the SRVCC is triggered in the Alerting state. In this case the SCC AS can update the remote leg immediately, and the propability for race condition is small. If the race condition in any case occurs, there may be several ways to solve this, and it is proposed to study them in Stage 3 as part of exceptional scenarios. 

We propose to remove the Editor’s Note and add two notes for this issue:

Note 1: If the preconditions are in use, it is assumed the initial SDP negotiation has been completed prior triggering the SRVCC, thus the SCC AS can update the remote leg.

Note 2: Solution for possible race conditions (e.g. MSC server receives CONNECT before the SCC AS responds) will be defined in Stage 3. 

Proposal
The following changes are proposed to TR 23.838
***** change begins ***** 

5.4.2.3.3
PS – CS Access Transfer: PS to CS – Single Radio, incoming call in alerting phase

Figure 5.4.2.3.3-1 PS-CS: PS to CS – Single Radio, incoming call in alerting phase, 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 [3]. 

The flow requires that the user is active in an terminating IMS session and that the SIP session is in alerting state; procedures and capabilities specified in TS 23.216 [3], clause 6.2.1 are used for the switching of access networks at the transport layer. It further requires that the MSC Server supports I2 reference point.
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Figure 5.4.2.3.3-1: PS-CS: PS to CS – Single Radio, incoming call in alerting phase


1-4. Standard procedures are used to initiate a SIP session towards the UE. The UE is alerting the user for the incoming voice session. 

5.
Procedures specified in TS 23.216 [3], 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. If the user is not IMS registered by the MSC Server, the MSC Server enhanced for SRVCC includes the C-MSISDN as calling party number. If the user is registered in the IMS by the MSC Server, then the MSC Server includes the Instance ID into the session transfer request. The MSC Server indicates its capability to support mid-call services during session transfer.



6.
Standard procedures are used at S-CSCF for routeing of the INVITE to the SCC AS.

7.
The SCC AS uses the STN-SR to determine that Access Transfer using Single Radio VCC is requested. The SCC AS may retrieve the C-MSISDN from the HSS. The SCC AS is able to identify the correct anchored session as specified in TS 23.237 [5]. 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 [5], clause 6.3.1.5.

NOTE 1: The SCC AS may not be able to update the remote leg at this point depending on the state of SDP negotiation

NOTE 2: It is assumed the initial SDP negotiation has been completed prior to triggering the SRVCC, thus the SCC AS can update the remote leg. 
8.
The SCC AS provides session state information on the incoming speech call in alerting state. 

NOTE 2:
The session state information can be provided as part of the SCC AS response to the INVITE.

9.
The S-CSCF forwards the session state information to the MSC Server.

10.
The MSC moves to the corresponding CS call state, N7 - Call Received in TS 24.008 [11]. 

10b. In parallel to step 10, the UE has received the HO command as described in TS 23.216 [3]. The UE determines the local call state in the SIP session, and creates the corresponding CS call state, U7 – Call Received in TS 24.008 [11]. The UE continues to alert the user for incoming call.

11. The user answers to the call. 

11a. UE moves to U10 – Active state. 

12. The UE uses the standard procedure to send the CS connect message to MSC as described in TS 24.008. 

NOTE 3: Solution for possible race conditions (e.g. MSC server receives the CS connect before the SCC AS responds) will be defined in Stage 3.

12b. The MSC moves to the N10 – Active state.

13. The MSC notifies the SCC AS the user has answered the call. 

14. Standard procedures are used at S-CSCF for routeing of the notification to the SCC AS.

15. The SCC AS creates the corresponding SIP request to the remote end, updates the remote leg. 

5.4.2.3.4
PS – CS Access Transfer: PS to CS – Single Radio, outgoing call in alerting phase

Figure 5.4.2.3.4-1 PS-CS: PS to CS – Single Radio, outgoing call in alerting phase, 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 [3]. 

The flow requires that the user is active in an outgoing IMS session and that the SIP session is in alerting state; procedures and capabilities specified in TS 23.216 [3], clause 6.2.1 are used for the switching of access networks at the transport layer. It further requires that the MSC Server supports I2 reference point.
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Figure 5.4.2.3.4-1: PS-CS: PS to CS – Single Radio, outgoing call in alerting phase


1-4. Standard procedures are used to initiate a SIP session from the UE towards the remote end. The remote end is alerting the user for the incoming voice session. 

5.
Procedures specified in TS 23.216 [3], 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. If the user is not IMS registered by the MSC Server, the MSC Server enhanced for SRVCC includes the C-MSISDN as calling party number. If the user is registered in the IMS by the MSC Server, then the MSC Server includes the Instance ID into the session transfer request. The MSC Server indicates its capability to support mid-call services during session transfer.


6.
Standard procedures are used at S-CSCF for routeing of the INVITE to the SCC AS.

7.
The SCC AS uses the STN-SR to determine that Access Transfer using Single Radio VCC is requested. The SCC AS may retrieve the C-MSISDN from the HSS. The SCC AS is able to identify the correct anchored session as specified in TS 23.237 [5]. 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 [5], clause 6.3.1.5.

NOTE 1: The SCC AS may not be able to update the remote leg at this point depending on the state of SDP negotiation

8.
The SCC AS provides session state information on the outgoing speech call in alerting state. 

NOTE 2:
The session state information can be provided as part of the SCC AS response to the INVITE.

9.
The S-CSCF forwards the session state information to the MSC Server.

10.
The MSC moves to the corresponding CS call state, N4 - Call Delivered in TS 24.008 [11]. 

10b. In parallel to step 10, the UE has received the HO command as described in TS 23.216 [3]. The UE determines the local call state in the SIP session, and creates the corresponding CS call state, U4 – Call Delivered in TS 24.008 [11]. The UE continues play ring back tone to the end user.

11. The remote end answers to the call. 

12. The SCC AS notifies the MSC the remote end has answered the call. 

13. Standard procedures are used at S-CSCF for routeing of the notification to the MSC.

Editor’s note: The possible race condition of steps 5 and 13 is FFS. Remote end might answer the call before the handover is completed.

14. The MSC uses the standard procedure to send the CS connect message to UE as described in TS 24.008. 

15. The MSC moves to the N10 – Active state.
16. The UE moves to the U10 –Active state.
***** end of change *****
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