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In SR-VCC in Release 8, the SRVCC can be supported only for SIP sessions in active call state. The mechanism described in this paper improves the current SRVCC procedures by enabling the session transfer to CS also in call alerting state. 
1. Discussion 
There is a well known limitation in SRVCC in Release 8 that the SRVCC can be supported only for SIP sessions in active state, i.e. when the 200 OK for INVITE has been received or sent, depending on the call direction. If the SRVCC occurs in any other call phase, the call is released. However, the alerting call phase may be quite long, typically up to 20-30 seconds until the call answered, or forwarded to voice mail. The mechanism described in this paper improves the current SRVCC procedures by enabling the session transfer to CS also in call alerting state.

The support for mid-call services during session transfer has been studied in TR 23.838. In Alternative 1 in 5.4.2.3.2 in TR 23.838, when the MSC performs the SRVCC domain transfer request to the SCC AS, SCC AS is enhanced to return session state information back to the MSC. Based on this information, the MSC is able to detect that the UE has a second call (besides to one active call) which also needs to be transferred to CS.   
The alternative 1 can be extended further to support the SRVCC in alerting phase. The session state information sent from SCC AS to MSC could carry the information on the call state, i.e. whether the incoming or outgoing SIP session was in alerting phase (180 Ringing for INVITE has been received or sent, depending on the call direction). When MSC receives this information, it is able to create the corresponding CS call state, and continue the call setup via TS 24.008 signalling in CS network. In this way, the SIP sessions in alerting phase can be transferred to CS network, and the call setup can continue without interruption. This solution requires that the MSC supports I2 reference point.    
2. Proposal 
It is proposed to include the following change into TR 23.838.
Begin New Text

5.4.2.3.x
PS – CS Access Transfer: PS to CS – Single Radio, incoming call in alerting phase

Figure 5.4.2.3.x-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.x-1: PS-CS: PS to CS – Single Radio, incoming call in alerting phase
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.

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

8.
The SCC AS provides session state information on the incoming speech call in alerting state, including the needed STIs on the transferring-in leg. 
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. 
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.y
PS – CS Access Transfer: PS to CS – Single Radio, outgoing call in alerting phase

Figure 5.4.2.3.y-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.y-1: PS-CS: PS to CS – Single Radio, outgoing call in alerting phase

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.

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, including the needed STIs on the transferring-in leg. 

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.

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.
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