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1. Introduction
This discussion paper addresses the issue for the CSFB MT (mobile terminating) when the caller side release the CS call before the call is connected. There are some scenarios which are missed to be considered and may cause negative effect for the network.
2. Discussion
In 2G/3G, when the Gs association is established and a CS call is coming, the MS will be paged through the PS domain. On reception of the PS paging message with the "CS domain" indication, the MS sends back the paging response to the MSC/VLR directly and the MM connection can be established. 
In LTE, when the SGs association is established and a CS call is coming, the UE will also be paged through the PS domain. On reception of the paging message with the "CS domain" indication, The UE's behaviour is depended on the existing of the NAS signalling connection. If the UE is in EMM Connected mode, the UE will wait for the user to determine whether to accept the CS call. According to TS 29.118, from network side of view, this time period for the UE to accept the CS call is guarded by the CFNRy timer (usually 30~60 seconds). During this period, the caller may drop the call before the call is connected. (e.g. The caller dropped the call after waiting for 15 seconds, while the callee accepted the call after 20 seconds.). The following is a detailed procedure for this scenario.
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Figure 1: Call cancellation in EMM Connected mode 
Form our own experiences, these scenarios are very likely to happen. There are some disadvantages when this happens:
1. From the user's experience, when the user accepts the incoming call, the call can not be established. At the same time, the current PS services may be suspended (e.g. the DTM is not supported in the target network).

2. From the network's point of view, the whole procedure to redirect the UE to 2G/3G does not make any sense after the caller side has already released the CS call. 
While in 2G/3G, on reception of the release message (e.g. REL in ISUP) from the caller side, the MSC/VLR can always send the DISCONNECT message to the UE before the user accepts the incoming call. There is no such scenario existing.
3. Possible solutions
There are mainly two alternatives to resolve this issue:
Alt 1:  When MSC receives the call release message (e.g. REL) before reception of the paging response from the UE via the A or Iu interface, the MSC sends a Service Abort message through the SGs interface to the MME. The MME then informs the UE of the call release through the NAS layer. The detailed procedure is shown as below:
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Figure 2: Procedure of alternative 1
· Advantages: The user will be informed of the call release and will not answer the call on reception of the indication from MME.
· Disadvantages: A pre-Rel 9 UE can not understand the call release message from the MME, the UE will ignore such message and the user still may pick up the call.
Alt 2: When MSC receives the call release message (e.g. REL) before reception of the paging response from the UE via the A or Iu interface, the MSC sends a Service Abort message through the SGs interface to the MME. Latter, if the UE answered the call and sent the Extended Service Request message with CSFB response set to "CS fallback accepted by the UE" to the MME, the MME shall reject the Extended Service Request message.
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Figure 2: Procedure of alternative 2

· Advantages: No impact to the UE side.

· Disadvantages: The UE may still answer the call after the call is released by the caller. 

4. Conclusion
It is proposed to have a discussion on above alternatives and make a conclusion. Considering the backward compatibility issue for the UE, the solution of Alt2 is preferred. Huawei has drafted a CR C1-101319 based on the conclusion of Alt 2.
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