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Abstract of the contribution: This document describes why race conditions occur at Session Transfer Request from the MSC server with the BYE that may be triggered due to bearer release and proposes a solution based on a notification that is sent to IMS via PCRF to indicate that the bearer was released due to SRVCC.

Discussion
There has been a discussion in past meetings whether there is a real issue of race condition between the Session Transfer request sent from the MSC server with the BYE that may be triggered due to the bearer release. In the figure below, these steps are illustrated in step 11 and step 22b.  
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To be able to better judge the possibility of a race condition, the following observations can be made:

When SIP is used, the Session Transfer request from the MSC server will be treated as a new request / dialog, and will not be able to use a pre-set record route to route to the SCC AS. Instead, ENUM look ups are needed to resolve the terminating network based on the STN-SR, and in case of roaming, this will have to traverse a number of functions on the way, that may require additional DNS queries, allocation of media resources (in case of IBCF/TrGW), and finally HSS query to end up in the SCC AS.  When ISUP is used from the MSC server, there may be additional communication needed to route to the IMS (and in IMS, you have the additional HSS queries for termination procedures etc). 
For the IMS procedures for the bearer release, a BYE is sent from the P-CSCF towards the remote side. This is done based on existing record routing. I.e., no extra ENUM/HSS etc queries are needed. This means that the IMS level routing is significantly quicker than for the Session Transfer request. 
Hence, the big question is, will the RAN and Packet Core procedures take longer time than the additional time it takes for routing the Session transfer request to the SCC AS compared to sending the BYE from P-CSCF?  For non-roaming scenarios, this may not be a big issue. However for a roaming scenarios (pre Rel-10), the added delay of the Session Transfer request can be significant enough to cause a potential race condition.  

The SRVCC procedures need to be robust to handle these race conditions. Today in the specifications, stage 3 has solved this by introducing a timer in the SCC AS (recommended to be 8 second) where the SCC AS will wait for a session transfer request from the MSC server, and if not received, then it will terminate the call.  This has the draw back that if a call is dropped due to normal bearer loss where SRVCC could not be performed, the user will be charged 8 seconds extra. This is not considered to be acceptable. 
Proposal
The proposal to solve the potential race condition problem is very small, and implies the following: 

-
For PCC, ensure that a special SRVCC cause code is used when reporting loss of bearer over Gx/Rx. I.e., the P-CSCF will not only receive a bearer loss notification, but may receive it with the cause code Bearer loss due to SRVCC. The changes to PCC are very minor and can be found in companion CR. 
-
The Stage 3 error procedures in IMS can then ensure that when loss of bearer is reported, that it takes into account that this is due to SRVCC, and thereby apply appropriate error procedure (e.g., special reason code in BYE, or simply not send BYE – this is however a stage 3 matter to decide upon).  The current 8 second rule in the SCC AS would not be required any more.  No stage 2 IMS impacts are foreseen. 
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