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Abstract of the contribution:
This contribution discusses the different variations for access transfer procedures currently in the TS 23.237, and proposes a way to align the procedures.
Discussion

The TS 23.237 contains 3 different variations for PS-CS access transfer procedures
1. Procedures with ICS UE (section 6.3.2.3.3)

2. Procedures with non ICS UE (section 6.3.2.3.1)

3. SRVCC procedures (section 6.3.2.1.4)
With all the above procedures, the user may have multiple devices, with different capabilities (e.g. ICS UE and non ICS UE) in which case a solution is required to correlate the CS and SIP call legs in the AS (the actual solution for correlation is not discussed here in this paper).

In ICS UE procedures, the UE initiates a SIP session by sending INVITE, the SCC AS allocates a dynamic PSI tel URI and returns it to the UE in a SIP response. The UE then uses the tel URI to initiate a CS call. After reception of the INVITE from MGCF, the SCC AS updates the remote leg. The problem in this procedure is that it is sequential; call legs need to be established from UE to the SCC AS one-by-one, only after both of them have been done, the SCC AS can update the remote leg. This means extra delay to the transfer procedures.
In non ICS UE procedures, the UE may initiate either the PS-PS or PS-CS transfer independently from each other, and in whichever order. The SCC AS updates the remote leg immediately after it receives the access transfer request over the new access leg. This means the remote leg is updated twice; once for PS-PS and another time for PS-CS transfer. The order of the transfers is not standardized; an in fact there is no need for this, the SCC AS must be prepared to receive only either PS-PS or PS-CS, without the other component. But a clever UE implementation should be such that speech component is transferred at first in order to keep the interruption to the speech path as short as possible. 

In SR-VCC procedures the CS call leg is always established at first, then optionally, if the original SIP session carried also other media than speech, the UE transfers the other media streams. The SCC AS updates the remote leg twice; once for speech media, and optionally a second time for other media streams. The SCC AS must use the correlation solution to correlate the CS call leg to the anchored SIP sessions. Once the SCC AS has determined the corresponding UE, the SCC AS picks the most recent active speech session from that UE and performs the remote leg update for this call. The other active speech sessions are released.

As discussed above, in order to minimize the interruption in the speech path, the speech media stream should be transferred at first. This is the case in the current SR-VCC procedures, and also possible with the current non ICS UE procedures, but the ICS UE procedures do not allow this; there it is required that the PS call leg is established at first. So we propose to change the ICS UE procedures to follow the above principles. 
Alignment
Next we present a skeleton for a generic access transfer procedure, which can be used as a basis for all ICS UE, non-ICS UE and SR-VCC procedure variations.
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1. UE initiates the access transfer from PS to CS. This step does not apply to SR-VCC. 

2. CS/IMS intermediate nodes initiate an INVITE to SCC AS. The INVITE carries the STN. The STN indicates to the SCC AS that an access transfer was requested. 

3. SCC AS correlates the transfer request to the anchored SIP sessions. How to correlate the sessions is FFS. Once AS has determined the corresponding UE, the SCC AS selects the most recent active speech session of this UE, and performs the remote leg update for this session. 
4a-1. The UE may perform a PS-PS access transfer for the most recent active speech session, and PS-PS transfer for held speech sessions (in case of ICS UE only). In case of SR-VCC, the UE generates a Re-INVITE, in case of DR-VCC, the UE performs either Re-INVITE or a new INVITE, depending whether the target access offers a new IP address and a new IMS registration is required. In case a new INVITE is sent, the STI of the transferred session is carried in the INVITE.
4a-2. The (Re-) INVITE is sent to the SCC AS.
4a-3. The SCC AS determines for which anchored session the access transfer is performed. In case of Re-INVITE the SIP dialog is identified based on the SIP call ID. In case of new INVITE, the STI identifies the session. The SCC AS updates the remote leg accordingly.
4-a-4. The source access leg is updated or released. In addition, the SCC AS releases the other active speech sessions, which were not transferred. 

Note: steps 0 and 4a-1 may occur in reversed order (does not apply to SR-VCC).    
The consequence of this alignment is:

1. Speech media stream can be transferred first, also in ICS UE case, thus minimizing the interruption time

2. A static STN identifies the transfer operation. As the call legs are correlated by other means, it is sufficient even to allocate a single static STN which is common for all subscribers.
3. There is no impact to PS-PS transfers. A dynamic STI is still required to identify the SIP session.
4. There is no impact to CS->PS transfers. A static STI is required to identify the transfer operation.  
Proposal

It is proposed to align the Access Transfer procedures as described above. If SA2 finds this agreeable, the source companies are willing to contribute to implement it in TS 23.237.
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