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Abstract of the contribution: This contribution discusses how to handle the EPS fallback for a UE moving from EPS to 5GS with a bearer for IMS voice to avoid voice call dropping when the response from the callee is delayed.

Discussion
According to the EPS fallback procedure defined in TS 23.502, the UE for a voice service is handed over or redirected to the EPS by NG-RAN, and the PDN Connection with a dedicated bearer for IMS voice is set up in EPS.

However, there are some cases that the UE comes back to 5GS while the IMS voice call setup procedure is ongoing. For instance, when the UE waits for the signalling response from the callee but if the callee does not response for some time, the UE goes to idle mode. Then the UE may reselect the preferred network and moves back to 5GS, while the EPS bearer for IMS voice is maintained in EPS.

Observation: There are some cases (e.g. the UE goes to idle mode in EPS since the user does not respond to the IMS voice call) that the UE comes back to 5GS after EPS fallback, while the EPS bearer for IMS voice is maintained in EPS.
During mobility registration in 5GS, the AMF retrieves the UE context from the MME and the dedicated EPS bearer for IMS voice is included in the UE context. When the AMF invokes Nsmf_PDUSession_UpdateSMContext, the SMF+PGW-C should not reject the EPS bearer for IMS voice to avoid this IMS voice call dropping. 
(1) If the SMF+PGW-C rejects the EPS bearer for IMS voice during the context setup, the EPS fallback will not be triggered and the call will be dropped. 
(2) If the SMF+PGW-C accepts the EPS bearer for IMS voice and forwards the SM context information to the NG-RAN to request set up of a QoS flow with 5QI=1, then the NG-RAN will trigger the EPS fallback before the registration procedure completes. Since the UE does not receive the 5G-GUTI from the AMF, the UE will use the old EPS-GUTI in the TAU request. However, the old MME had already removed the UE context based on the Cancel Location from the UDM, so the TAU request in EPS will be rejected and the call will be dropped.
Observation: When the UE moves to 5GS and the mobility registration is initiated and the SMF+PGW-C accepts the EPS bearer for IMS voice which is included in the UE context provided from the MME, the IMS voice call can be dropped. That is, if the SMF+PGW-C decides to accept, then the EPS fallback is triggered again but eventually the TAU request will be rejected by the old MME.
To avoid this IMS voice call dropping, the SMF+PGW-C should not reject the EPS bearer for IMS voice, and there will be two options to be considered for successful TAU procedure when the second EPS fallback is triggered:

· Option 1: For a UE with an IMS voice bearer, the Cancel Location to the old MME should be delayed, or at least the MME should not remove the MM context until the TAU procedure is completed in EPS. In this case, when the EPS fallback is triggered, the UE requests TAU with old EPS-GUTI and the old MME will retrieve the MM context.
· Option 2: During mobility registration in 5GS, when the SMF+PGW-C decides to accept the IMS voice bearer, then the SMF+PGW-C should inform the AMF or NG-RAN to complete the registration procedure before the EPS fallback is triggered. In this case, the UE requests TAU with the EPS-GUTI mapped from 5G-GUTI, and the MME will accept the TAU request.
In case of Option 1, there is no need to newly specify when the EPS fallback should be started by NG-RAN as for today. However, the timer for sending Cancel Location by HSS+UDM and removing MM context from MME needs to be changed and allow exception for a UE with the IMS voice bearer in EPS. This will cause quite a big impact in both MME and HSS+UDM.
In case of Option 2, the corresponding actions of SMF+PGW-C and AMF need to be clarified in 5GS. However, there is nothing to be changed in EPS which is mostly desired.

Observation: Option 1 is to change the behaviours of MME and HSS+UDM and to make exception for a UE with an IMS voice bearer in Cancel Location and corresponding timers. Option 2 is to add SMF+PGW-C’s actions to indicate to AMF to complete the registration and ensure the UE to fallback to EPS after it successfully receive the 5G-GUTI.
Proposal: As described in Option 2, during mobility registration in 5GS, when the SMF+PGW-C accepts the EPS bearer for IMS voice, the SMF informs the AMF that the EPS fallback should be triggered after registration procedure completes.
Proposal

Based on the above observations, it is proposed to take Option 2 as the way of handling the IMS voice call served by EPS fallback. The corresponding CRs are documented in S2-2108624 [1] and S2-2108625 [2].
· Option 2: During mobility registration in 5GS, when the SMF+PGW-C decides to accept the IMS voice bearer, then the SMF+PGW-C should inform the AMF or NG-RAN to complete the registration procedure before the EPS fallback is triggered. In this case, the UE requests TAU with the EPS-GUTI mapped from 5G-GUTI, and the MME will accept the TAU request.
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