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Abstract of the contribution: This document analyses the alternative 1 described in the TR 23.893 for UE transfer procedures.

Discussion
TR 23.893 section 6.5.5 describes two alternatives for the UE transfer and retrieval procedures. This document analyzes Alternative 1 and explains that the procedure is aligned with PS-PS access transfer procedure and also with ECT and VCC procedures. The contribution S2-082693 further compares the alternatives and proposes a conclusion.

As a background for the analyses, we take a look to the ECT and VCC flows described in 3GPP Release 7. The figure 1 illustrates a simplified ECT procedure as described in TS 24.173.    

 [image: image1.wmf]UE

-

A

UE

-

B

UE

-

C

1. Active session

REFER

200 OK

INVITE

200 OK

180 Ringing

NOTIFY

200 OK

BYE

200 OK

3. Create the 

transferred 

session

2 .Request 

for Transfer

4. Release 

the old 

session

   

Figure 1 – ECT

1. UE-A and UE-B have an ongoing SIP session. 

2. UE-A wants to transfer the ongoing session to UE-C. UE-A initiates a REFER method that is destined to UE-B. Refer-to header is set to UE-C. In TS 24.173, the REFER is passed to the AS which hides the identity of C from B. The REFER is then routed to UE-B. UE-B acknowledges the REFER.

3. Once the UE-B has received the REFER, it initiates a new session towards the destination, i.e. UE-C. UE-C receives the INVITE, the UE-C is ringing, and finally the user C answers the call. 200 OK for INVITE is carried back to UE-B. 

4. UE-B notifies the UE-A on the progress of the transferred session. Once the UE-A receives a notification that the new session has been successfully established, the UE-A releases the old session between UE-A and UE-B. The session has now been transferred to between UE-B and UE-C.

The figure 2 illustrates the VCC flows as described in TS 23.206. 
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Figure 2 – VCC

1. UE-A has an ongoing CS voice call with the UE-B (not shown in the figure) via VCC AS. 

2. UE-A wants to transfer the CS call to a PS access. The CS call control layer in the UE-A uses an internal API to request the PS session control layer to send an INVITE to the VCC AS.  

3. SIP stack in UE-A sends an INVITE to VCC AS. VCC AS updates the far end by sending a RE-INVITE, and then responds with 200 OK to the SIP stack in UE-A.

5. The PS session control layer in UE-A notifies the CS call control layer on the progress of the SIP session. Once the session initiation has been completed, the CS stack releases the old call between CS stack of UE-A and VCC AS. This release can be performed by either party; UE-A or VCC AS. The session has now been transferred to between PS side in UE-A and VCC AS.

As seen from the flows, the VCC procedure follows well the ECT procedure; the main difference is that in VCC the transfer is internal API call within one single UE, but in ECT the transfer request needs to be carried as a SIP method between the transferor and transferee.

The figure 3 illustrates the MMSC procedure where SIP session is transferred from old access to a new access.      
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Figure 3 – MMSC PS-PS access transfer within a single UE  

1. UE-A has an ongoing SIP session via SC AS with far end (not shown in the figure). The session uses the IP-CAN PS1. 

2. Once the new access PS2 becomes available, the UE-A acquires a new IP address, and decides to transfer the SIP session to the new access. UE-A uses an internal API to request the PS session control layer to send an INVITE to the SC AS using a new access. Prior to INVITE, the UE-A needs to register to IMS using the new access. 

3. SIP stack in UE-A sends an INVITE to SC AS. SC AS updates the far end by sending a RE-INVITE, and then responds with 200 OK to the SIP stack in UE-A

4. The PS session control layer in UE-A managing the old session notifies the session control layer managing the new session on the progress of the SIP session. Once the session initiation has been completed, the UE-A releases the old call between UE-A and SC AS. This release can be performed by either party; UE-A or SC AS. The session has now been transferred between UE-A using a new access and SC AS. It may be also that only part of the media streams were transferred to the new access, in which case the rest of the media streams remain in the old access.


As seen from the flow, the procedure follows well the Release 7 VCC procedures; the main difference is that in MMSC a single UE has two SIP sessions over different accesses, and performs a transfer between them, as in VCC the transfer is performed between SIP session and CS call.

The figure 4 illustrates the UE transfer as described in alternative 1 (TR 23.893 section 6.5.5.1.1). 
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Figure 4 – UE-A transfers the session towards UE-B applying alternative 1

1. The user holds two devices; UE-A and UE-B. The user has an ongoing SIP session via SC AS between UE-A and far end (not shown in the figure). 

2. User wants to transfer the ongoing session from UE-A to UE-B. User uses UE-A for the transfer operation. Prior the transfer, the user needs to discover the UE-B and its capabilities. This is to ensure that UE-B is logged-in to the network, and is able to handle the media characteristics of the ongoing SIP session. For example, if the ongoing session is for video telephony service, then the end user most likely prefers to transfer the session to the device which also supports the video telephony service. Or the end user may want to transfer only the video stream, in which case it is important to be able to select a target device which supports video. Or the discovery may detect that the end user does not have a device which supports video, in which case the end user keeps the stream in the old device. Also, if the ongoing session is for certain IMS Communication Service, then also UE-B should be capable for this service. How the UE-A discovers UE-B and its capabilities is FFS, but at least SIP registration event package can be considered. 

3. Once UE-A has discovered the existence of UE-B which supports required media streams and service of the ongoing SIP session, then UE-A sends a REFER towards the UE-B. 

4. The REFER is populated so that it causes the UE-B to send a similar INVITE than in access transfer procedures within a single UE. This means that the SC AS does not need to implement any additional procedures compared to the accesses transfer within single UE. But if it is required, the SC AS is able to distinguish these procedures; it may determine the contact address and the SIP instance ID to learn whether the operations are performed by single UE or separate UEs.  

5. UE-B notifies the UE-A on the progress of the transfer. Once the transfer has been completed, either the UE-A or the SC AS releases the old session. It may be also that only part of the media streams were transferred to the UE-B, in which case the rest of the media streams remain in the old session with UE-A.

As seen form the flows, the procedure follows well the single UE access transfer scenario; the main difference is that the UE-A (from where the transfer is initiated) must be able to discover the UE-B (target of the transfer) and its capabilities. Another difference is that the transfer request must be carried as a SIP method from UE-A to UE-B, but in access transfer procedures the transfer request is internal API call. The actual establishment of the transferred session in (Step 3/4) and release of the old session (Step 4/5) are exactly the same in both procedures. The procedure is also well aligned with ECT and VCC procedures.

The figure 5 illustrates the session retrieval procedure in alternative 1 as described in TR 23.893 section 6.5.5.2.1.
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 Figure 5 – UE-B retrieves the session from UE-B applying alternative 1

1. The user holds two devices; UE-A and UE-B. The user has an ongoing SIP session via SC AS between UE-A and far end (not shown in the figure). 

2. User wants to retrieve the ongoing session from UE-A to UE-B. User uses UE-B for the retrieval operation. Prior the retrieval, the user needs to discover the UE-A and its characteristics of the ongoing session. This is to ensure that the UE-B is able to handle the media characteristics of the ongoing SIP session. For example, if the ongoing session is for video telephony service, then the end user most likely prefers to retrieve the session only if the target device also supports the video telephony service. Or the end user may want to retrieve only the video stream, in which case it is important to be able to detect whether the target device supports the same video stream characteristics that are used in the ongoing session. Or the discovery may detect that the target device does not support the video stream, in which case the end user keeps the stream in the old device. Also, if the ongoing session is for certain IMS Communication Service, then also UE-B should be capable for this service. How the UE-B discovers UE-A and its capabilities is FFS, but at least SIP dialog event package can be considered. 

3. Once UE-B has discovered the characteristics of the ongoing session in UE-A, then UE-B sends a similar INVITE towards SC AS than in access transfer procedures within a single UE. This means that the SC AS does not need to implement any additional procedures compared to the accesses transfer within single UE. But if it is required, the SC AS is able to distinguish these procedures; it may determine the contact address and the SIP instance ID to learn whether the operations are performed by single UE or separate UEs.  

4. Once the transfer has been completed, the SC AS releases the old session. It may be also that only part of the media streams were retrieved to the UE-B, in which case the rest of the media streams remain in the old session with UE-A.

As seen from the flow, the procedure follows well the UE transfer procedures, and also the ECT, VCC, and access transfer procedures. The main difference compared to UE transfer is that here the UE-B needs to discover the session characteristics of the ongoing session in UE-A, as in previous flow the UE-A needs to discover the media capabilities of UE-B. Another difference is that here a SIP REFER method is not required, as after the discovery the UE-B has all information to populate the INVITE which performs the actual transfer.   

Conclusion

The procedures defined by Alternative 1 for UE transfer and retrieval are aligned with PS-PS access transfer procedures and ECT and VCC procedures.
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