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Abstract of the contribution:

This contribution proposes a new alternative solution for eSRVCC, which is based on the SIP signalling delay measurements in SCC AS.
1. Discussion

The alternative 1 in TR 23.856 is based on the SIP signalling delay measurement done in the MSC Server. Although the alternative has many advantages, it has a drawback that it increases the overall handover duration significantly. In addition, it requires the support of offerless INVITE from the far end. The new alternative introduced in this paper can avoid these drawbacks.  
2. Proposal
It is proposed to add the following text to the TR 23.856.

*** Begin new text ****

6.x
Alternative x - enhancement using delay prediction in SCC AS

6.x.1
Architecture Reference Model

Editor’s Note:
This subclause will contain the architecture reference model for the enhanced SRVCC.

This alternative is a variation of the Alternative 1 described in this document. The key difference is that this alternative predicts the signalling delay for the remote leg update in two hops; the hop from SCC AS to the far end is measured in SCC AS and the hop from MSC Server to SCC AS is measured in MSC Server. This means this there is no need for the use of offerless INVITE with this alternative. The SCC AS indicates the estimated delay to the MSC Server. The timer usage in MSC Server is similar to Alternative 1, that is the MSC Server starts a timer correspondent to the estimated delays to synchronize the transfer procedures. 
This alternative will not change the reference architecture of original SRVCC, i.e. the architecture reference model is the same as 3GPP TS 23.216[3]. This alternative requires I2 interface in the MSC Server.
This Alternative avoids the issues related to the offerless INVITE, i.e. the delay in overall SRVCC procedure due to three-way negotiation with the remote leg,, and possible impact to the remote UE. For the same reason, there is no need to use Alternative 3 (pre-handover optimization) with this alternative, which would have an impact to the local UE. This means this Alternative can improve performance also with R8 SRVCC UE. 
6.x.2
Functional Entities

Editor’s Note: This subclause will define the functionalities of functional entities for the enhanced SRVCC.

6.x.2.1
SCC AS

SCC AS should be enhanced with the following capabilities besides the functions defined in TS 23.216[3] and TS 23.237[4]:

1.   SCC AS measures the delays in the SIP signalling in the session establishment phase. The measurement is done for each originating and terminating session which may be a subject for SRVCC. The measurement can be based on the delay between the SIP request and response in the session setup, such as UPDATE and 200 OK for UPDATE, or the 200 OK for INVITE and ACK for 200 OK. This is the estimated delay for the SIP signalling for the remote leg update, and SCC AS stores the value for each anchored session.  The initial INVITE is not used for delay measurement, because the delay is significantly higher than for re-INVITE, due to paging, HSS query, etc. 

Editor’s Note 1: It is FFS whether a round trip estimate based on one sample will be adequate for the algorithm. Since the main part of the round trip time is contributed by the SIP node that processing SIP messages and the estimate does not need to be very perfect, it shoud be further checked if one round trip is enough for this alternative.

2.   SCC AS returns the estimated delay to the MSC Server at the domain transfer procedure.
6.x.2.2
MSC Server

MSC Server should be enhanced with the following capabilities besides the functions defined in TS 23.216[3]:

1.
MSC Server shall be predefined with the average time span for itself to send the message related to CS handover to the local UE.
2.   MSC Server shall be able to measure the delay from MSC Server to SCC AS in domain transfer.

3.
MSC Server shall be able to receive the estimated delay from SCC AS in the domain tranfer procedure, and initiate and manage a timer, which is used to synchronize the session transfer procedure and the CS handover procedure to cause the flow breaks caused by them to overlap, and so minimize the voice break. 

6.x.3
Message Flows

Editor’s Note:
This subclause will contain the message flows for the enhanced SRVCC.
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Figure 6.x.3.1
SRVCC enhancement alternative using synchronization from E-UTRAN to GERAN without DTM/PSHO support

The SRVCC enhancement alternative using synchronization has a similar message flow as the original SRVCC except for some steps.

The message flow is described as follows:

Prior to Step 1, the SCC AS has measured the delay in SIP signalling in the remote leg.  

Step 1 to step 9: These steps are the same as step 1 to step 9 in figure 6.2.2.1-1 of 3GPP TS 23.216[3].

Step 10: MSC Server sends INVITE message with the STN-SR towards IMS/SCC AS. In addition, MSC Server stores the time (marked as T4) when it sends the INVITE request.
Step 10a: SCC AS returns the estimated delay for the remote leg update to the MSC Server. 
Step 11: SCC AS updates the remote leg as with the currect procedures in TS 23.237[4]. 
Step 12: When MSC Server receives the estimated delay, it will calculate the duration that it has taken to send a SIP message from MSC Server to the SCC AS to the reception of the response which carries the estimated delay. Half of this is the signalling delay from MSC Server to SCC AS (P1). SCS AS has returned the delay from SCC AS to the remote UE (P2). On the other hand, it is assumed that the operator has predefined the average time span for MSC Server to send message (related to CS handover) to the local UE (P3). As described in clause 5 in this document, it is assumed P2+P3 is significantly longer than P1. It is further assumed here that the P2 is greater than P3+P1. The MSC starts a timer for the duration of  P2-P3-P1. That is, the remote leg update (as measured by SCC AS), decreased by the predefined delay for local end transfer, decreased by the signalling delay from MSC Server to SCC AS (half of the measured round trip time). After the Timer expires, MSC Server will execute step 13 (send PS to CS Response message to MME to start CS handover).  If P2 is not greater than P3+P1, the MSC Server does not start a timer but executes the Step 13 immediately. 
Step 13 to 15: These steps are the same as in 3GPP TS 23.216[3].

Step 16 The remote UE receives the remote leg update and responds a 200 OK message to SCC AS after processing the re-INVITE request. 
Step 17: After communicating with the remote UE, the SCC AS responds MSC Server by 200 OK message. 
Step 18: The SCC AS releases the source access leg as described in TS 23.237[4].
Step 19 to 26: These steps are the same as step 16 to step 23 in 6.2.2.1-1 of 3GPP TS 23.216[3].

As a result of the procedure, the Steps 16 and 19 should occur very close to each other.
*** End of new text ****
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