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Abstract of the contribution: this contribution describes a SRVCC enhancement alternative using synchronization. It also proposes text (including architecture and functional entities of this alternative) for TR 23.8bc (eSRVCC).
Discussion

The flow break duration of SRVCC is caused by the session transfer procedure at IMS layer and the CS handover procedure to the target cell. Since there is no synchronization mechanism between them, the break duration is uncontrolled and uncertain. 
Fig. 1 shows the following four cases for break duration of the original SRVCC：

Case 1: The break caused by IMS session transfer procedure happens earlier than that caused by CS handover procedure. T1 shows the break duration of CS handover procedure while T2 shows that of IMS session transfer procedure. Therefore, the total SRVCC break duration is larger than either T1 or T2 but smaller than T1+T2. In the worst case, the total SRVCC break duration is equal to T1+T2. 
Case 2: The break caused by IMS session transfer procedure and that caused by CS handover procedure happens simultaneously. It is obvious that the total SRVCC break duration is equal to the larger one of T1 and T2.

Case 3: The break caused by CS handover procedure happens earlier than that caused by IMS session transfer procedure. The calculation of this case is similar as that of case 1. The total SRVCC break duration is larger than either T1 or T2 but smaller than T1+T2. In the worst case, the total SRVCC break duration is equal to T1+T2.
Case 4: The break caused by one of the two procedures happens after the break caused by the other one completes. In this case, the total SRVCC break duration is larger than T1+T2.
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 Fig. 1 Three cases for break duration of original SRVCC 
Based on the analysis above, the break duration is a variable value. In the worst case, it will be larger than T1+T2. The uncontrolled break duration will deteriorate subscribers’ service experience considerably. It is the asynchronism of the two procedures that causes the break duration uncertain. If the two procedures could be synchronized, the flow break duration will be considerably shortened.
In this contribution, we will describe a SRVCC enhancement alternative using synchronization between the session transfer procedure and the CS handover procedure.
This alternative synchronizes the two procedures as follows:

1, when sending Session Transfer Initiation message (step 10 in fig. 6.2.2.1-1 in 3GPP TS 23.216) towards IMS/SCC AS, MSC Server shall not include the SDP information of MGW. After SCC AS receives this INVITE message, it could not really update the access leg, i.e. the Source Access Leg currently communicating to the remote leg will not be replaced with the Target Access Leg. So the voice media flow of the ongoing session will not break at this point. In addition, MSC Server stores the time (marked as T4) when it sends this Session Transfer Initiation message (e.g. an INVITE request). 
2, after communicating with the remote UE, the SCC AS responds to the INVITE message by 200 OK message with SDP information of the remote UE to MSC Server. MSC Server shall store the time (marked as T5) it receives the 200 OK message. At this point the media flow of the ongoing session is still connected. Here we assume that the remote UE is an IMS UE. When the remote UE is not an IMS UE but a legacy phone, the MGCF/AGCF will respond with 200 OK message. 
3, 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). At this point the media flow of the ongoing session is still connected because neither SCC AS nor remote UE has gotten the SDP information of MGW and the remote end has not been updated. On the other hand, it is assumed that the operator has predefined the average time span (marked as P2) for MSC Server to send the message related to CS handover to the local UE.

4, Based on P1 and P2 mentioned above, MSC Server initiate and manage a Timer, which is used to synchronize the session transfer procedure and the CS handover procedure to make the flow break caused by the two procedures start almost at the same time. There are the following 3 cases:

· Case 1: If P1 is larger than P2, then the value of the Timer is P1-P2. MSC Server will send ACK message with SDP information of MGW to SCC AS and start the Timer simultaneously. Only after the Timer expires, MSC Server will send PS to CS Response message to MME to start CS handover. With the help of the Timer, The flow break caused by IMS session transfer procedure and that caused by CS handover procedure start at the same time, the total flow break duration could be shortened. 

· Case 2: If P2 is larger than P1, then the value of the Timer is P2-P1. MSC Server will send PS to CS Response message to MME and start the Timer simultaneously. Only after the Timer expires, MSC Server will send ACK message with SDP information of MGW to SCC AS. The total flow break duration could be shortened according to the similar reason as case 1. 

· Case 3: if P1 is equal to P2, MSC Server will send PS to CS Response message to MME and send ACK message to SCC AS simultaneously.
By this enhancement, the breaks caused by the two procedures happen simultaneously as case 2 in figure 1 shows. The total SRVCC break duration could be shortened to a certain value (the larger one of T1 and T2).

In this SRVCC enhancement alternative, MSC Server should be enhanced with the following capabilities:

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

2, MSC Server should be predefined with the average time span for MSC Server to send the messages related to CS handover to the local UE.
3, MSC Server should 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 the two procedures start almost at the same time. 
Therefore it is proposed to make this enhancement as one of the alternatives in 3GPP TR 23.8bc (eSRVCC).
Proposal

It is proposed to include the following changes into TR 23.8bc (eSRVCC).

6 Alternatives

6.1 Alternative 1
6.1.1
Architecture Reference Model

Editor’s Note:
This subclause will contain the architecture reference model for the enhanced SRVCC.
6.1.2
Functional Entities

Editor’s Note:
This subclause will define the functionalities of functional entities for the enhanced SRVCC.
6.1.3
Message Flows

Editor’s Note:
This subclause will contain the message flows for the enhanced SRVCC.
6.2 Alternative 2- enhancement using synchronization
6.2.1
Architecture Reference Model

Editor’s Note:6
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.
6.2.2
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:

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. 

6.2.3
Message Flows

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