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1.
Introduction

At the last S2#44 meeting, new WID (S2-050495) for Voice Call Continuity between CS and IMS (including I-WLAN) was approved. This contribution proposes text to be included in section 6.x of  TR 23.8de.

2.
Discussion

This paper presents a solution for Application Server (AS) discovery when using a Public Service Identity (PSI) to indicate a handover session/call for voice continuity procedures.   The procedures apply to both static and hybrid static/dynamic anchoring alternatives that use a handover PSI. Discussion of the procedures for origination, termination, and handover procedures are included.  

It is preferable to assign one PSI for handover service to all users subscribed to a home IMS network. Multiple ASs may be used as needed depending on system load.  As the AS may manage multiple sessions for a single user and service interactions between the sessions, the same AS managing handover service needs to be contacted for all interactions for a particular user.  The appropriate AS may be discovered easily using the procedure described below.  

The PSI used for handover may be provisioned in the UE.  It is also possible that the PSI may be downloaded to the UE  via some method. 

Please refer to the companion papers (see [1], [2], [3], [4], [5]) for architectural details on CIVCS.

Note: The term “Handover” is used throughout this document to designate the domain change between CS and IMS. This term should be replaced when a more appropriate term becomes available.
 6.x.4.1.y Originating AS Discovery

During origination through the IMS, the identity of the AS that manages the handover procedures is included in the signalling communication path by the Serving CSCF (S-CSCF) using initial Filter Criteria (iFC).  The iFC is maintained in the HSS in the dual mode user’s service subscription profile.  A particular user is served by only one service instance at all times. This configuration enables a scalable solution that dynamically adjusts itself with the scope of the service subscription. 

Load sharing amongst multiple Application Servers for multiple dual mode subscribers is an implementation option.
6.x.5.1.y Terminating AS Discovery

During termination through the IMS, the identity of the AS that manages the handover procedures is included in the signalling communication path by the Serving CSCF (S-CSCF) using initial Filter Criteria (iFC).  

6.x.6.2 CS to IMS Handover

The following figure shows the high level procedure used to invoke a CS to IMS handover initiated by a UE when the AS that manages the handover is included in the path.  In this high level view, the IMS network elements are combined. 
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Notes for the signalling control flow follow.

· The precondition for this type of handover is that the control/signalling path is passing through the IMS. This may be accomplished via static anchoring or accomplished previous to this session via a dynamic anchoring method. 

· UE-B (endpoint that is not part of handover) can be either IMS UE or PSTN endpoint (bearer is either IP or TDM, respectively).

· Step 1:  UE-A originates IMS call to the PSI for handover.

· Step 2 - 4: The IMS core network receives the INVITE and queries HSS with PSI used for handover and UE-A identity.  The HSS returns the S-CSCF currently assigned from IMS registration.  The IMS network recognizes that this is a special INVITE for handover because of the PSI usage and then searches through its dynamic lists to find the existing GSM call. After finding the call, the IMS network now modifies the bearer path for the existing call to change its media path to connect to UE-A (IMS) instead of UE-A (GSM).  

· Steps 5 - 8:  The 200 OK is returned back towards UE-A (IMS). 

· Steps 8 - 10: The UE initiates tear down of the bearer path on the GSM leg to UE-A.  Alternatively, the network may initiate tear down.
The following figure shows the procedures used within the IMS to communicate between IMS network elements to invoke a CS to IMS handover initiated by a UE.  Communication to and from network elements outside the IMS is indicated. 
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The following notes apply to the preceeding call flow.

· Reliable transport may or may not be requested using the 100REL procedures -- either pre-condition may apply.  The example shown in this call flow does not include the 100REL procedures.
· Steps 1 - 2:  The P-CSCF receives an INVITE to the special PSI used for handover service.  The INVITE is sent to an I-CSCF for routing.

· Steps 3 - 4:  The I-CSCF queries the HSS for the PSI.  The AS assigned to the PSI is returned and the I-CSCF sends an INVITE to the AS.

· Steps 5: The PSI Service AS does address translation and returns the INVITE to the I-CSCF with the UE-A address now shown as the Request-URI.

· Steps 6 - 7: I-CSCF receives the INVITE and queries HSS for the S-CSCF for UE-A.  The HSS returns the S-CSCF currently assigned from IMS registration, which is the same S-CSCF that is processing the current call made via IMS.  

· Step 8: The S-CSCF engages the AS for the UE-A based on the initial Filter Criteria.

· Steps 9 - 10: The application server then searches through its dynamic lists to find the existing call.   The AS reinvites the other party.

· Steps 11 – 22: The 200 OK is propagated through the network elements to an ANSWER message and the appropriate acknowledgements are sent.

6.x.6.4 IMS to CS Handover

The following figure shows the high level procedure used to invoke an IMS to CS handover initiated by a UE.  In this high level view, the IMS network elements are combined. 
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The following notes apply to the preceeding call flow.

· UE-B (endpoint that is not part of handover) can be either IMS UE or PSTN endpoint.  The SIP messages may be sent to UE-B via S-CSCF/P-CSCF or via MGCF (if PSTN endpoint).  

· Handback scenario is assumed to look identical (i.e. no special handling)
· Reliable transport may or may not be requested using the 100REL procedures -- either pre-condition may apply.  The example shown in this call flow does not include the 100REL procedures.
· Steps 1 - 4.  UE-A originates circuit call on Circuit MSC to the special PSI used for handover service.  The PSI is routed to an MGCF/MGW in the IMS home system.  

· Steps 5 - 6: IMS core network receives INVITE and queries HSS.  The HSS returns the S-CSCF currently assigned from IMS registration, which is the same S-CSCF that is processing the current call made via IMS.  The IMS core network recognizes that this is a special INVITE for handover because the Request-URI is the PSI.  An application server in the IMS network then searches through its dynamic lists to find the existing call.   Details of the signalling between IMS network elements are described in the next call flow.

· Step 7: After finding the call, the IMS network now sends re-INVITE to UE-B for the existing call.  This causes UE-B (or MGCF acting on behalf of UE-B) to change its media path to connect to the new MGW (as indicated by SDP).  The SDP answer returned in the 200 OK confirms acceptance of the path to the new MGW.
· Steps 8-12:  The 200 OK with SDP answer is returned back towards the MSC and is converted to ANM. 

Steps 13 - 14: UE sends BYE to the IMS to clean up original call leg on IMS.  Alternatively, the IMS may initiate the BYE procedure.The following figure shows the call flow within the IMS to communicate between IMS network elements to invoke an IMS to CS handover initiated by a UE.  Communication to and from network elements outside the IMS is indicated.
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The following notes apply to the preceeding call flow.

· Reliable transport may or may not be requested using the 100REL procedures -- either pre-condition may apply.  The example shown in this call flow does not include the 100REL procedures.
· Step 1:  The MGCF receives an IAM to the special PSI used for handover service.  The IAM is converted to an INVITE and sent to an I-CSCF for routing.

· Steps 2 - 3:  The I-CSCF queries the HSS for the PSI.  The AS assigned to the PSI is returned and the I-CSCF sends an INVITE to the AS.

· Steps 4 –5: The PSI Service AS simply does address translation and returns the INVITE to the I-CSCF with the UE-A address now shown as the Request-URI.

· Steps 6 - 7: I-CSCF receives the INVITE and queries HSS for the S-CSCF for UE-A.  The HSS returns the S-CSCF currently assigned from IMS registration, which is the same S-CSCF that is processing the current call made via IMS.  

· Step 8: The S-CSCF engages the AS for the UE-A based on the initial Filter Criteria.

· Steps 9 - 10: The application server then searches through its dynamic lists to find the existing call.   The AS reinvites the other party.

· Steps 11 – 22: The 200 OK is propagated through the network elements to an ANSWER message and the appropriate acknowledgements are sent.

3.
Benefits and drawbacks

The benefits of this proposal include:

· This proposal provides a flexible method for assigning one PSI in a home IMS network for handover procedures that discovers the AS assigned for this user for handover service.  Multiple service ASs may be used as needed depending on system load.  As the AS may manage multiple sessions for a single user and service interactions between the sessions for a user, the AS managing handover service needs to be contacted.  The appropriate AS may be discovered easily using the procedure proposed.  

The drawbacks of this proposal include:

· Two Location Information Request queries to the HSS are used during handover: one query is for the PSI information and one query is for the user.

4.
Conclusion and Proposal

Agree for inclusion of the proposed text of this document in the appropriate section of the baseline TR 23.xxx.
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