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Abstract of the contribution:

There are still some issues remaining in the CSFB paging procedure when UE is in connected mode.  This discussion paper aims to list these issues and provides mechanism to resolve them.
1 Introduction
CT1 has already made the decision that the VLR shall handle the timers, queuing and retransmission for sending the SGsAP-PAGING-REQUEST message on the SGs interface in the same way that it handles the sending of a PAGING message on the A or Iu interface. 

There are some issues which need to be considered when the UE is in EMM-CONNECTED Mode.
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1. In the MT scenario, the VLR sends paging message to MME and MME pages the UE through the EPS. If the UE is not reachable, the MME will not send any response to the VLR. The same thing will happen when the UE is in EMM-CONNECTED mode and ignores the incoming call by not responding. In this situation, the VLR can not know if it is caused by "UE does not reply" or "MME fails to page the UE". So the VLR does not know what to do next (e.g. to perform "Call forwarding on no reply" or "Call forwarding on mobile subscriber not reachable" procedure).
2. The VLR may send several paging messages during the procedure which are not needed at all. 

3. The time left to the user to decide whether to accept the call is based on the Ts5 timer and that is not reasonable. Ts5 is used to guard the paging procedure, so it will not be too long (e.g. no more than 20s). But users may often expect to have more than 30s to connect the call as usual.
2 Discussion

To resolve these issues with least impacts to the current system, the mechanism is provided as below:

When the MME receives the paging message from VLR and find that the UE is EMM-CONNECTED Mode, the MME sends a SGsAP-SERVICE-REQUEST message with CS call indicator to the VLR immediately. After VLR receives this message, it stops the Ts5 and starts "No Reply timer".  Also the VLR will not send paging messages to the MME any longer.

Impact to the normal Case: 
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There are totally three normal cases which may occur when the UE is in connected mode.
Case A: UE accepts the CS call

Case B: UE ignores the CS call by not responding
Case C: UE rejects the CS call explicitly
For all the cases, the MSC/VLR needs to stop the Ts5 on receipt of the SGsAP-SERVICE-REQUEST message with CS call indicator and start “No Reply timer”. 
In case B, when “No Reply timer” expires, call forwarding on no reply procedure may be performed at the MSC/VLR based on settings for the UE.

Handle of the abnormal Case:
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Another abnormal case is considered when the UE is in connected mode and the NAS signalling connection is lost for some unknown reasons. When the lower layer failure is detected by the network side (e.g. CS service notification failed to be sent to the UE), the MME shall send an SGsAP-UE-UNREACHABLE message to the MSC/VLR to indicate what was happened. On receipt of the message, MSC/VLR stops the “No Reply timer” and may perform the call forwarding on mobile subscriber not reachable procedure based on the SS settings of the MSC/VLR.
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In this situation, the VLR can not know if it is caused by “UE does not reply”or “MME fails to page the UE”. So the VLR does not know what to do next (eg. To perform “CFNRy” or “CFNRc”).
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When “No Reply timer” expires, The VLR triggers CFNRy as specified in 3GPP TS 24.082
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