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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 the new TR.

2.
Discussions

This contribution describes the handover procedures between IMS and CS supporting CS-IMS voice call continuity. The principle of these handover procedures below are consist with the companion papers (see [1], [2], [3], [4] & [5]), but give some detail description about the about some key steps such as AS discovery and release of the original connection in the actual procedure for discussion.

3. Proposal
Discussion and combine it with other IMS based handover proposal.

6
Architecture Alternatives

6.x
Service Continuity Model: IMS based Handover
6.x.6
Handover Scenarios

6.x.6.1 
CS to IMS Handover
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CS handover to IMS (Calling Party handover for example)

Control Segment Mode and HODF initiates the establishment of new session
1. When user A uses his dual-mode UE to establish a communication with remote user B from CS domain, the corresponding MSC (MSC-A) shall perform special routing control based on the user’s subscription data or based on a special prefix the user dialed. Then the called party number is changed to an E.164 number or with a service prefix corresponding to a HO-PSI, and the originating CS call is routed to a CS-IMS interworking gateway (MGCF/IM-MGW). The IAM message sent to MGCF should also include the original dialed number of user B, how to do it is FFS. (1~2)
Note: In case of that there are more than one HO AS in a domain to serve a huge amount of users, more PSIs may be needed to distinguish the different ASs and to ensure the sessions correlating with the same user can be triggered to the same AS.
2. The MGCF/IM-MGW performs CS-IMS interworking and resume the HO-PSI based on its local configuration or inquiry of ENUM server, then forwards the INVITE message to an AS hosting the HO-PSI and trigger the control of HOCF, according to the standard procedure of “PSIs on the terminating side” described in TS 23.228. Here the CS part of the UE A performs the function of HOSF along with the MGCF/IM-MGW. (3)
3. HOCF assigns control instance to implement the function of HOAF-CP, and HOAF-CP acts as B2BUA and correlatively controls the establishment of the two segments of dialog, respectively with the CS part of UE A via the MGCF (dialog 1) and the remote UE (dialog 2); The original dialed number of user B is then used to route the session to the remote UE. Since the HOAF-UP function unit resides in the remote UE side, these two segments of dialog finally establish the media exchange between IM-MGW and remote UE. (4~11)

4. Then the dual-mode UE A completes IMS registration and decides to initiate a handover. The CS part and IMS part interact with each other to notify the change of status and/or exchange information about the original session. The information about the original session may be Call-ID or a serial number assigned by the HO-AS, and HOSF may get it during the establishment of original session. How to create it, how to transfer it in SIP/CS signalling is FFS. 

5. The IMS part of the UE A then performs the function of HODF, and initiates an INVITE to the remote UE or HO PSI to establish a dialog 3, including HO indication and original session information. The so-called HO indication may be an implicit indication such as the appearance of HO-PSI or the original session information, which can be understanded by the HO-AS. The INVITE message is transferred to the S-CSCF assigned for user A during his IMS registration, and then triggered to the same HO-AS based on the user’s iFC downloaded from HSS. (12)
Note: In case of that there are more than one HO AS in a domain and different PSIs are used to distinguish these different ASs, it should keep the configuration in user’s iFC consistent with configuration in the user’s UEs to ensure the sessions correlating with the same user can be triggered to the same AS.
6. The HO-AS finds the control instance implementing the function of HOAF-CP in the original session, checks the validity of the request based on the original session information, and terminates the INVITE. Then the HO-AS controls to initiate the re-negotiation procedure in dialog 2 with the remote UE, using the SDP offered by HODF (SDP-A’). (13)

7. On receiving the 183 response of the re-INVITE from the remote UE, the HO-AS then fetches the answer SDP from remote UE (SDP-B) and responds to HODF in 183 of dialog 3. After a lot of SIP message interaction, the HO-AS correlatively controls to finish the establishment of its dialog 3 with the IMS part of UE A and the re-negotiation procedure in dialog 2 with the remote UE, and establishes the media exchange between HOAF-UP in remote UE side (remote UE) and the IMS part of UE A (HODF). (14~19)

8. Finally, the HO-AS initiates the release of its dialog 1, the CS-IMS interworking call with the CS part of UE A via MGCF/IM-MGW (HOSF), and completes the procedure of handover from CS to IMS. (20)
Note: It is also possible for the UE A to initiate the release of the original connection after handover, but the process of HO-AS shall not relay on it since the UE may be unable to do so as a result of having lost of access in the handling-out domain. 
6.x.6.2 
IMS to CS Handover
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IMS handover to CS

Control Segment Mode and HODF initiates the establishment of new session
1. When user A uses his dual-mode UE to establish a communication with remote user B from IMS domain, the IMS part of UE A acts as HOSF and initiates an INVITE to the remote UE. The INVITE message is transferred to the S-CSCF assigned for user A during his IMS registration, and then triggered to a HO-AS based on the user’s iFC downloaded from HSS. (1)
Note: In case of that there are more than one HO AS in a domain to serve a huge amount of users, more PSIs may be needed to distinguish the different ASs and to ensure the sessions correlating with the same user can be triggered to the same AS.
2. The HO-AS performs the function of HOCF and assigns control instance to implement the function of HOAF-CP, the HOAF-CP acts as B2BUA and correlatively controls the establishment of the two segments of dialog, respectively with the IMS part of UE A (dialog 1) and the remote UE (dialog 2); Since the HOAF-UP function unit resides in the remote UE side, these two segments of dialog finally establish the media exchange between the IMS part of UE A and remote UE. (4~7)

3. Then the dual-mode UE A completes CS attach and decides to initiate a handover. The CS part and IMS part interact with each other to notify the change of status and/or exchange information about the original session. 

4. The CS part of the UE A then initiates a setup request to the corresponding MSC (MSC-A), while the called party number is the E.164 number corresponding to the HO-PSI, and the corresponding MSC (MSC-A) then routes the CS call to a CS-IMS interworking gateway (MGCF/IM-MGW) based on the analysis of the E.164 number corresponding to the HO-PSI. The Setup and IAM message should include the original session information, which will be used to find the original control instance in the HO-AS. The information about the original session may be Call-ID or a serial number assigned by the HO-AS, and HOSF may get it during the establishment of original session. How to create it, how to transfer it in SIP/CS signalling is FFS. (8~9) 
5. The MGCF/IM-MGW performs CS-IMS interworking, resumes the HO-PSI based on its local configuration and/or inquiry of ENUM server, the original session information and HO-indication, then forwards the INVITE message to the HO-AS hosting the HO-PSI to establish a dialog 3, the routing of AS hosting a PSI is performed according to the standard procedure of “PSIs on the terminating side” described in TS 23.228. The so-called HO indication may be an implicit indication such as the appearance of HO-PSI or the original session information, which can be understanded by the HO-AS. Here the CS part of the UE A performs the function of HODF along with the MGCF/IM-MGW. (10)
Note: In case of that there are more than one HO AS in a domain and different PSIs are used to distinguish these different ASs, it should keep the configuration in user’s iFC consistent with configuration in the user’s UEs to ensure the sessions correlating with the same user can be triggered to the same AS.
Note: Another choice is that, the CS part of UE A initiates a Setup request while the called party number is its own MSISDN with a special prefix, used to indicate that the call should be routed to the IMS domain. IMS domain entity then transforms this number to the UE A’s IMPU and send the INVITE to the S-CSCF assigned for user A, then trigger to the HO-AS based on iFC evaluation for user A. This will ensure the INVITE of dialog 3 be sent to the same S-CSCF who control the original session. 

6. The HO-AS finds the control instance implementing the function of HOAF-CP in the original session, and checks the validity of the request based on the original session information, and terminates the INVITE. Then the HO-AS controls to initiate the re-negotiation procedure in dialog 2 with the remote UE, using the SDP offered by HODF (SDP-GW). (11)

7. On receiving the 183 response of the re-INVITE from the remote UE, the HO-AS then fetches the answer SDP from remote UE (SDP-B) and responds to HODF in 183 of dialog 3. After a lot of SIP message interaction, the HO-AS correlatively controls to finish the establishment of its dialog 3 with the CS part of UE A via an CS-IMS interworking gateway MGCF/IM-MGW, and the re-negotiation procedure in dialog 2 with the remote UE, establishes the media exchange between HOAF-UP in remote UE side (remote UE) and the CS part of UE A (HODF) via IM-MGW. (12~19)

8. Finally, the HO-AS initiates the release of its dialog 1 with the IMS part of UE A, and completes the procedure of handover from IMS to CS. (20)

Note: It is also possible for the UE A to initiate the release of the original connection after handover, but the process of HO-AS shall not relay on it since the UE may be unable to do so as a result of having lost of access in the handling-out domain.
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