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This contribution analyses the user plane impact at domain transfer. It concludes that no synchronisation indication is required to be sent by the UE towards the VCC application.
1.
Introduction

Document S2-060874 proposed that an explicit indication was required to be sent by the UE following domain transfer in order that the transferring-out access leg was not released by the VCC Application before the transferring in access leg had been established. Some companies indicated that a call flow diagram was necessary for both cases in order to ascertain the necessity of such an indication. This document is an attempt to provide such call flows so that a decision can be made.
2. 
Discussion

2.1
Transfer from the CS domain to the IMS
Figure 1 shows an example message flow for transfer from the CS domain to the IMS. For the sake of clarity, 100 Trying responses have been omitted. The figure assumes that UE-A is already registered with the IMS prior to the decision to initiate transfer. From the perspective of a call anchored in the IMS, the remote end can be an IMS UE, or a combination of MGCF/MGW (if the connected party is a CS/PSTN user).

1. UE-A sends INVITE towards VCC application to initiate transfer from the CS domain to the IMS
2. The VCC Application determines that the INVITE is associated with an ongoing CS domain voice call and updates the access leg towards the remote end. E.g. using UPDATE (existing dialog). The UPDATE contains the new IP address for media transmission.
3. The VCC Application sends 183 Session Progress to UE-A to indicate that the call is progressing.

4. UE-A sends PRACK towards the VCC Application and starts resources reservation procedures.

5. The VCC Application acknowledges the PRACK sending 200.

6. UE-A sends UPDATE (resources) to the VCC Application indicating that resources have been reserved.

7. The VCC Application acknowledges the UPDATE (resources) sending 200 OK (resources).

8. The remote end acknowledges the UPDATE (existing dialog) to the VCC Application by sending 200 OK (existing dialog). At this time the remote end will switch media transmission to the updated destination.

9. On receiving the 200 OK (existing dialog), the VCC Application sends 200 (INVITE) to UE-A. 
10. UE-A receives 200 OK (INVITE) and send ACK to acknowledge its receipt. At this time, the UE starts to receive media directly from the remote end via an IP bearer.
11. On receiving the ACK indicating completion of domain transfer for UE-A. The VCC Application releases the CS access leg. 
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Figure 1. Example call flow for voice call transfer from the CS domain to the IMS.

The call-out boxes indicate the behaviour with respect to the user plane. 
Box A indicates the expectation that the remote end will start transmitting its media towards the updated destination at step 8. i.e. just prior to sending 200 OK (existing dialog). From this point onwards it will cease transmission towards the MGW associated with the CS access leg.
Box B indicates that UE-A initiating transfer to the IMS will know to start receiving media via the IMS session after it has received 200 OK INVITE from the VCC Application. i.e. it has received confirmation that the session has been established. The associated 200 OK (INVITE) should be sent immediately on receiving 200 OK (existing dialog) in order to minimise the interruption time.
Box C indicates that the VCC Application starts release procedures for the CS access leg when it has received the ACK from UE-A. Theoretically, the VCC Application may start release of the CS access leg at any time after it has received 200 OK (existing dialog) from the remote end acknowledging that the session has been updated. This may not adversely impact UE-A, as the remote end will have already ceased transmitting media towards the MGW associated with the CS access leg at step 8. However, this could complicate the process as UE-A would need to know not to drop the call if a DISCONNECT was received during domain transfer procedures. It would also raise the question of for how long UE-A should then await 200 OK (INVITE) before announcing to the user that the call had been dropped. 

There is no need for an explicit indication from UE-A towards the VCC Application that it has started to receive media via the IMS, as there should be no danger that the VCC Application will release the CS access leg while it is still carrying user data. There will however, be a short break in received media between when the remote end completes the update of the session and UE-A receiving final (200 OK) acknowledgement that the IMS session has been established. To avoid unnecessarily complicating the implementation in the UE, the VCC Application should not release the CS access leg until it receives ACK from the UE. 
2.2 Transfer from the IMS to the CS domain

Figure 2 shows an example message flow for transfer from the IMS to the CS domain. For the sake of clarity, 100 Trying responses have been omitted. The figure assumes that the UE is already registered with the CS domain prior to the decision to initiate transfer. From the perspective of a call anchored in the IMS, the remote end can be an IMS UE, or a combination of MGCF/MGW (if the connected party is a CS/PSTN user).

1. UE-A sends SETUP towards VMSC with VFN as the call party number in order to initiate transfer from the IMS to the CS domain. Normal call (including CAMEL) procedures apply as appropriate.

2. The CS domain directs the call to the IMS sending IAM towards the MGCF.

3. The MGCF allocates a MGW for the user plane, selects codec, requests reservation of TDM bearer and IMS connection point. MGW responds with IP address and port number which MGCF includes in the INVITE it sends towards the VCC application. 

Note:
At this time the CS bearer may already be enabled towards UE-A if the both-way through-connect procedure is used by MGCF. 

4. The VCC Application part of the VCC application determines that the INVITE is associated with an ongoing IMS voice session and sends 183 Session Progress to MGCF. MGCF uses information in 183 Session Progress to configure IMS resources in MGW. Intermediate PRACK may be sent by MGCF at this time if further negotiation required (not shown). 

5. MGCF updates the access leg towards the remote end. E.g. using UPDATE (existing dialog). 

Note:
It is not clear that 180 Ringing is required for session update, so this has not been shown. In the case that 180 Ringing is received (or on expiry of an internal timer), the MGCF sends ACM to the VMSC and requests MGW to provide a ringing tone to UE-A.  

6. The remote end acknowledges the UPDATE (existing dialog) to the VCC Application by sending 200 OK (existing dialog). At this time the remote end will switch media transmission to the IP destination and port number contained in the updated session information.

7. On receiving the 200 OK (existing dialog), the VCC Application sends 200 OK (INVITE) to the MGCF. 

8. On receiving 200 OK (INVITE) the MGCF send ANM to the VMSC, and sends ACK towards the VCC Application. 

Note: 
If the CS and IMS terminations are not already both-way through-connected, the MGCF will request the MGW to do connect them. 

9. The VMSC sends CONNECT to UE-A and UE-A starts to receive media via the CS domain. It sends CONNECT ACKNOWLEDGE to the VMSC.

10. The VCC Application releases the IMS access leg by sending BYE towards UE-A. UE-A releases the IMS access leg and responds with 200 OK.
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Figure 2. Example call flow for voice call transfer from the IMS to the CS domain.
The call-out boxes indicate the behaviour with respect to the user plane. 

Box A indicates the expectation that the remote end will start transmitting its media towards the updated destination at step 6. i.e. just prior to sending 200 OK (existing dialog). From this point onwards it will cease transmission towards the destination (UE-A) associated with the IMS access leg.

Box B indicates that UE-A initiating transfer to the CS domain will start receiving media via the CS domain from step 9 when it has received the CONNECT message from the VMSC. The associated 200 OK (INVITE) should be sent as soon as possible so as to minimise the interruption time.
Box C indicates that the VCC Application starts release procedures for the IMS access leg when it receives ACK from the MGCF. Theoretically, the VCC Application could start IMS access leg release at any time after it receives 200 OK (existing dialog) from the remote end acknowledging that the session has been updated. The release of the IMS access leg at this time may not adversely impact UE-A, as the remote end will have already ceased transmitting media towards UE-A (the IMS access leg) at step 6. However, the UE implementation may be unnecessarily complicated if this is the case, as the UE will have to know not to drop the call on receiving the BYE indication, but to await the CONNECT if midway through domain transfer procedures. Again it is not clear how long the UE would have to await such an indication. 
There is no need for an explicit indication from UE-A towards the VCC Application that it has started to receive media via the CS domain, as there should be no danger that the VCC Application will release the IMS access leg while it is still carrying user data. There will however, be a short break in received media between when the remote end completes the update of the session and UE-A receiving final (200 OK) acknowledgement that the IMS session has been established. To avoid unnecessarily complicating the implementation in the UE however, the VCC Application should not release the CS access leg until it receives ACK from the MGCF. 

3
Conclusion

This contribution analyses the impact on the user plane due to domain transfer. It concludes that no additional synchronisation should be required between the VCC UE and the VCC Application, and that no explicit indication that domain transfer has taken place is required to be sent.
4
Proposed changes

<<<<first proposed change>>>>
6.4.1.4
Source Access Leg Release

Upon execution of the session modification procedures, the Source Access Leg Release is executed by initiating a session release for the Access Leg previously established via the transferring-out domain using AS/UE session release procedures [2]. To avoid a situation where the transferring-out access leg is released before the VCC UE receives notification that the transferring-in access leg has been established, the CCCF shall not initiate release of the transferring-out access leg until it has received an acknowledgement from the entity (UE, or MGCF) initiating the SIP session as part of the domain transfer procedure. In the case of IMS to CS domain transfer, the CCCF shall initiate the Session Release procedure on receipt of the final ACK from the VCC UE. In the case of CS domain to IMS transfer, the CCCF shall initiate the Session Release procedures on receipt of the final ACK from the MGCF. The CCCF shall also be prepared for the case that the UE initiates this procedure. Completion of UE initiated Source Access Leg Release may not be guaranteed due to potential loss of coverage in the transferring-out domain, in which case the CCCF handles the resource release appropriately. 


<<<<end of first proposed change>>>>

5
Proposed action

Incorporate the proposed changes in TS 23.206.
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