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Abstract of the contribution: this paper proposes a solution to reduce the call setup delay when MT voice call arrives toward UE in CM-IDLE
1
Discussion
For the UE in CM-IDLE when a voice call arrives toward the UE (i.e. SIP INVITE message arrives at UPF) the 5GC triggers paging the UE. On receiving the paging, the UE performs a Service Request procedure to activate the PDU Session(s) in 5GS. And, UE can receive the IMS messages and send an acknowledgement (e.g. SIP ACK). So, during the IMS signaling transactions an IMS voice over PS session over 5GS is established with a 5G QoS Flow that supports voice. However, if the 5GC network can not provide an IMS voice over PS session with a sufficient 5G QoS flow that may support a voice call, the UE should fallback to EPS(i.e. intersystem handover), if in SR mode, and attach with transferring the corresponding PDU session to EPS, if in DR mode. That is, EPS fallback or attach/transferring PDU Session to EPS follows waking up the UE in 5GS. So, since the UE get the voice call service in EPS but not 5GC, delay due to waking up the UE in 5GS looks wasting time to get voice call connected. 
Hence, we propose that the paging to UE may indicate that EPS fallback is required. Then, on receiving the paging indicating EPS fallback in 5GS, the UE may execute EPS fallback or attach with transferring PDU session to EPS. So, it saves the voice call setup time when EPS fallback paging is triggered due to voice call. 
In order to distinguish the MT voice call from other downlink data in 5GC, e.g. if P-CSCF marks a specific DSCP value for the SIP INVITE for voice call, UPF assigned to IMS DNN can detect the MT voice call and send a DL data notification indicating voice call to AMF via SMF, and the AMF determine that the UE need fallback to EPS. 
2
Proposal

It is proposed to agree the EPS fallback procedure when UE in CM-IDLE mode as described below.
######################### TEXT PROPOSAL FOR TS 23.502 #####################
4.13.4
Support of IMS

Editor's note:
This could include procedures for supporting IMS based services such as voice
4.13.4.x
EPS fallback when UE is in CM-IDLE mode
The EPS fallback functionality for UE operating when in CM-IDLE mode is illustrated in Figure 4.13.4.x-1:
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Figure 4.13.4.x-1: EPS fallback for UE operating in CM-IDLE mode
1. When the UE is in CM-IDLE mode , an IMS message (e.g. SIP INVITE) indicating a Mobile Terminated (MT) call is arrived.

2. UPF may detect if the IMS message is for a voice call or not (e.g. via DSCP marking which P-CSCF provides), and send Downlink Data Notification indicating voice call to the SMF. .

3. The SMF request the AMF to page the UE for voice call.

4. The AMF determines that UE need fallback to EPS due to e.g. voice call and sends the paging request indicating EPS fallback and the NG RAN pages the UE. 
5-6. On receiving a paging indicating EPS fallback, the UE executes 5GS fallback to EPS. This can be done via handover attach or TAU procedure. At this point the user plane path for all PDU Sessions switches towards EPS.

7-8. On receiving the pending SIP INVITE, the UE acknowledges the SIP INVITE.  

9. QCI=1 EPS bearer is established in EPS and the voice call is established. For the duration of the voice call in EPS the E-UTRAN is configured to not trigger any handback to 5GS. The presence of a voice call is deduced by the presence of a QCI=1 bearer.

10. The voice call is released using SIP signaling and the corresponding EPS bearer for voice media (i.e. with QCI=1) is released.

######################### end of change FOR TS 23.502 ###########################
3GPP

SA WG2 TD


_1572787061.doc


4. paging (EPS fallback) 







5. UE Executes EPS fallback







9a. QCI=1 EPS bearer is established







9b. Voice call established







10. Voice call release







8. SIP ACK







1. SIP INVITE







6. TAU/attach with handover PDU session(s) to EPS







2. detect if it is a voice call







0. UE is in CM-IDLE mode







3b. Namf_Communication_N1N2MessageTransfer Response







7. SIP INVITE







3a. Namf_Communication_N1N2MessageTransfer(voice call)







PGW / 



SMF / UPF







UE







IMS







SGW







NG RAN







MME







E-UTRAN







AMF












