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This paper solves the open issues in Alternative 1.2
Discussion

The first editor’s note is about the accuracy of the RTT measurements; if the RTT is measured only once, it may be that actual remote leg update has a bit different delay what was given by the measurements. 

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.

Performing the delay measurements several times and calculating the average RTT based on those could give more accurate results. It is possible to measure the RTT more than once in the SCC AS during the session establishment, e.g. once based on 200 OK and ACK, and another time by generating a re-INVITE from the SCC AS only for RTT measurement purpose. This could be left as an implementation option. 

It is proposed to remove the editor’s note and and a note:

NOTE: As an implementation option, the SCC AS could perform the RTT measurements several times from different messages and calculate the average delay, thus improving the accuracy.  

The second editor’s note is about the SIP method which carries the delay measurements from the SCC AS to the MSC.
Editor’s Note: It is FFS how to ensure the message 10a is routed to the same MSC server.

The problem is the SCC AS has not established an early dialog yet, so it cannot respond with a message inside the dialog until the remote end has responded. One solution the SCC AS begins to behave in B2BUA mode and generates a 18x response from the SCC AS. 

Another solution is to generate a 3xx response from SCC AS, which carries the estimated signalling delay. MSC gets the 3xx, and initiates the domain transfer again to the SCC AS. The second domain transfer needs to have an indicator that the 3xx is not returned again. The additional benefit from this approach is the MSC can measure the delay between the MSC and SCC AS prior to the domain transfer. In this way the MSC can set the timer in a manner the delay between MSC and SCC AS is taken into account, thus this improves the solution when the local end is roaming and far end is not, as in this case the delays may be longer between the AS and MSC than from AS to remote end.    
It is proposed to remove the editor’s note and add a note:
NOTE: The actual SIP method to be used is defined in Stage 3. One possibility is to generate a provisional response from the AS. Another possibility is to redirect the domain transfer back to the SCC AS, and carry the timer values in session redirection. In this case the MSC initiates the Domain Transfer for a second time after the step 10a.
Furthermore, the procedure is updated to contain explanations for both solutions, based on provisional response and based on redirection.
Proposal

It is proposed to agree the following chages to TR 23.856:
*** begin 1st change ***

6.1.2.2.1
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.

NOTE: As an implementation option, the SCC AS could perform the RTT measurements several times from different messages and calculate the average delay, thus improving the accuracy.   


2.   SCC AS returns the estimated delay to the MSC Server at the domain transfer procedure.
*** end of 1st change ***
*** begin 2nd change ****

6.1.2.3
Message Flows

Editor’s Note:
This subclause will contain the message flows for the enhanced SRVCC.
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Figure 6.1.2.3.1
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. 
NOTE: The actual SIP method to be used is defined in Stage 3. One possibility is to generate a provisional response from the AS. Another possibility is to redirect the domain transfer back to the SCC AS, and carry the timer values in session redirection. In this case the MSC initiates the Domain Transfer for a second time after the step 10a. 
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. 

If provisional response is used: 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.

If redirection is used: The MSC starts a timer for the duration of  P2+P1-P3. That is, the remote leg update (as measured by SCC AS) plus the signalling delay from MSC Server to SCC AS (half of the measured round trip time), decreased by the predefined delay for local end transfer. After the Timer expires, MSC Server will execute step 13 (send PS to CS Response message to MME to start CS handover).  If P1+P2 is not greater than P3, 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 2nd change ***
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