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Abstract of the contribution: this contribution describes a way based on alternative 3(with some improvement) to reduce the call drop probability of eSRVCC alternative 1. 
Discussion

In SA2 #75 meeting, some delegates thought that the delay in sending the handover command to local UE for alternative 1 may cause failure of the handover especially under high (speed) mobility conditions. This contribution wants to improve alternative 3 and make the improved alternative 3 as an improvement to alternative 1 to reduce the call drop probability.

As shown in the following figure, MSC Server sends Pre PS to CS Resp message to the source MME at step 9a immediately after step 9 (when target MSC is different from MSC Servrer) or step 7 (when MSC Server plays the role of target MSC). After step 9a, the source MME executes step 9b and then the source E-UTRAN performs step 9c immediately. The three steps are similar with alternative 3. With the help of them, the local UE gets the necessary CS HO command information for the UE access to the UTRAN/GERAN with lower delay. Therefore the probability of call drop could be reduced.
In alternative 3, when receiving the pre-handover command, the local UE should start a timer. When the final Handover Command has not been received but the timer expires, the local UE should execute the handover procedure. 
However, as an improvement way to alternative 1, alternative 3 could be simplified, i.e. the local UE is not required to start a timer. Upon receiving the pre-Handover Command, the UE does not tune to the target GERAN/UTRAN immediately. The local UE will not execute the handover until one of the following conditions is met:

-
The local UE finds that it is out of E-UTRAN coverage; or

-
The E-UTRAN wireless condition is too bad to communicate; or
-
The local UE receives the final Handover Command.

Why is the timer not required? The reasons are as follows:
1, when the E-UTRAN wireless condition is good for communication, the local UE could continue to wait for the final handover command without the flow break of the ongoing session. Once the final handover command is received by the local UE, the local UE will execute the handover procedure.

2, when the E-UTRAN wireless condition is too bad to communicate (or the local UE finds that it is out of E-UTRAN coverage) and the final handover command has not been received, the local UE will execute the handover procedure. By this way, the call will not drop although a break is inevitable.
In one word, the local UE could execute the handover procedure in all the cases (whether the E-UTRAN wireless condition is good or bad) without the help of a timer.
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Proposal

It is proposed to include the following changes into TR 23.856 (eSRVCC).

Note: have not included the changes in the following text. It will be completed drafting at next step.
6.1
Alternative 1 - enhancement using delay prediction

6.1.1
Architecture Reference Model

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

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].
6.1.2
Functional Entities

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

6.2.2.1
MSC Server

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

1.
 When sending Session Transfer Initiation message (e.g. INVITE message), MSC Server shall not include the SDP information of MGW. MSC Server shall include it in the latter ACK message;

2.
MSC Server shall be predefined with the average time span for itself to send the message related to CS handover to the local UE.
3.
MSC Server shall initiate and manage a Timer, which is used to synchronize the session transfer procedure and the CS handover procedure to make the flow breaks caused by them start almost at the same time. 

Editor’s Note:
It is FFS whether the scenario that MSC Server dose not support SIP interface to ICS/SCC AS should be considered. It should be further checked if SIP interface is mandatory for MSC Server enhanced for SRVCC in TS 23.216[3].

Editor’s Note:  Whether the offerless INVITE request could be used in IMS is FFS (should be checked).The impact of offerless INVITE request on UE and PCC is TBD.

Editor’s Note:  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.

Editor’s Note:  The delay in sending the handover command may cause failure of the handover under high (speed) mobility conditions. How to shorten the delay is FFS.
6.1.3
Message Flows

Editor’s Note:
This subclause will contain the message flows for the enhanced SRVCC.
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Figure 6.1.3.1
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:

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 without the SDP information of MGW. In addition, MSC Server stores the time (marked as T4) when it sends the INVITE request.
Editor’s Note:  Step 10 (and others) in the call flow should show the interaction with the remote UE.

Step 11: After communicating with the remote UE, the SCC AS responds MSC Server by 200 OK message with SDP information of the remote UE. The MSC Server stores the time (marked as T5) when it receives the 200 OK message. At this point the media flow of the ongoing session is still connected.
Step 12 and step 13: When MSC Server receives the 200 OK message, it will calculate the duration (marked as P1) that it has taken to send SIP message from MSC Server to the remote UE based on T4 and T5. For example P1 could be half of (T5-T4). On the other hand, it is assumed that the operator has predefined the average time span (marked as P2) for MSC Server to send message (related to CS handover) to the local UE. 
If P1 is larger than P2, MSC Server set up a Timer whose value is P1-P2. MSC Server will execute step 12 (send ACK message with SDP information of MGW to SCC AS) and step 13 (start the Timer) simultaneously. Only after the Timer expires, MSC Server will execute step 14 (send PS to CS Response message to MME to start CS handover). 
If P2 is larger than P1, the value of the Timer will be P2-P1. MSC Server will send PS to CS Response message to MME to start CS handover and start the Timer simultaneously. Only after the Timer expires, MSC Server will send ACK message with SDP information of MGW to SCC AS. In other words, if P2 is larger than P1, step 14 will be executed after step 11, the Timer will be started after step 14, and after the Timer expires, step 12 will be executed. 

If P1 is equal to P2, MSC Server will not set up the Timer and perform step 12 and step 14 simultaneously.
Step 14 to 16: These steps are the same as step 13 to step 15 in 6.2.2.1-1 of 3GPP TS 23.216[3].

Step 17 to 18: These steps are the same as step 11 to step 12 in 6.2.2.1-1 of 3GPP TS 23.216[3]. It should be noticed that only after SCC AS receives ACK message, step 17 will be executed. At Step 17, SCC AS should forward ACK message to the remote UE based on the ACK message at step 12.

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].
6.1.4
A way using improved alternative 3 to reduce the call drop probaility
As shown in the following figure, MSC Server sends Pre PS to CS Resp message to the source MME at step 9a immediately after step 9 (when target MSC is different from MSC Servrer) or step 7 (when MSC Server plays the role of target MSC). After step 9a, the source MME executes step 9b and then the source E-UTRAN performs step 9c immediately. Although the three steps are similar with alternative 3, the local UE is not required to start a timer. Upon receiving the pre-Handover Command at step 9c, the UE does not tune to the target GERAN/UTRAN immediately. The local UE will not execute the handover until one of the following conditions is met:

-
The local UE finds that it is out of E-UTRAN coverage; or

-
The E-UTRAN wireless condition is too bad to communicate; or

-
The local UE receives the final Handover Command at step 16.
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