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1. Introduction
T-Mobile has identified a critical NR SA deployment issue with VoWiFI that prevents VoWiFi calls from falling back to LTE after initialling being connected to gNB.  SA-2 approved the necessary specification changes in December 2019.  What remains to fix this issue is for RAN3 to align the text in TS 38.413 with the latest version of SA TS 23.502, this was submitted in R3-203334, however RAN3 was unable to treat this contribution because of limited resources. Due to the urgent nature of this problem the consigning companies submitted company CR to plenary for approval. 
For 5G UE running VoWiFi, when WiFi coverage gets weak, UE first tries to handover to NR. If NR does not support VoNR, gNB further fallbacks the UE to LTE. In this procedure, the EPS/RAT fallback is triggered by PDU Session Resource Establishment related procedures, i.e. PDU Session Resource Setup Request or Initial Context Setup Request. Current NGAP spec supports PDU Session Resource Modification Request triggered EPS/RAT fallback only.
This paper proposes standard change for PDU Session Resource Setup and Initial Context Setup triggered EPS/RAT fallback.
2. Discussion
In the current EPS fallback or inter-RAT fallback procedure for IMS voice, the 5QI=1 QoS flow setup request is sent to gNB via PDU Session Resource Modification Request, because the IMS PDU session resource has been setup in advance for the QoS flow carrying SIP signalling. 
Observation 1: In existing EPS fallback and inter-RAT fallback procedure for IMS voice, the fallback is triggered by 5QI=1 QoS flow setup with PDU Session Resource Modification procedure.
However, in the VoWiFi to NR mobility, the IMS PDU session with both QoS flow for SIP and QoS flow for voice media are established together, by PDU Session Resource Setup Procedure or Initial Context Setup procedure. The PDU Session Resource Setup procedure and Initial Context Setup procedure may further trigger EPS fallback or RAT fallback for IMS voice, refer to step 3-5 in below figure 1 from 3GPP TS 23.502.


Figure 1: (Figure 4.13.6.3-1, TS 23.502) Transfer of PDU session used for IMS voice from non-3GPP access to 5GS
Observation 2: In mobility from non-3GPP access to NR, the 5QI=1 QoS flow setup request is sent in PDU Session Resource Setup Request or Initial UE Context Setup Request, which may further trigger EPS fallback or inter-RAT fallback.  
In current EPS fallback or inter-RAT fallback procedure, upon reception of the PDU SESSION RESOURCE MODIFY REQUEST message to setup a QoS flow for IMS voice, if the NG-RAN node is not able to support IMS voice, the NG-RAN node shall initiate EPS fallback or RAT fallback for IMS voice procedure as specified in TS 23.501 and report unsuccessful establishment of the QoS flow in the PDU Session Resource Modify Response Transfer IE or in the PDU Session Resource Modify Unsuccessful Transfer IE with cause value "IMS voice EPS fallback or RAT fallback triggered".
The cause value "IMS voice EPS fallback or RAT fallback triggered" should be used in PDU Session Resource Setup procedure and Initial UE Context Setup procedure too, i.e. in PDU Session Resource Setup Response Transfer IE or in the PDU Session Resource Setup Unsuccessful Transfer IE.
Proposal 1: Allow PDU Session Resource Setup procedure and Initial UE Context Setup procedure to indicate the cause value "IMS voice EPS fallback or RAT fallback triggered" in PDU Session Resource Setup Response Transfer IE and PDU Session Resource Setup Unsuccessful Transfer IE.
3. Conclusion 
The following conclusions and observations have been made in this document:
Observation 1: In existing EPS fallback and inter-RAT fallback procedure for IMS voice, the fallback is triggered by 5QI=1 QoS flow setup with PDU Session Resource Modification procedure.
Observation 2: In mobility from non-3GPP access to NR, the 5QI=1 QoS flow setup request is sent in PDU Session Resource Setup Request or Initial UE Context Setup Request, which may further trigger EPS fallback or inter-RAT fallback.  
Proposal 1: Allow PDU Session Resource Setup procedure and Initial UE Context Setup procedure to indicate the cause value "IMS voice EPS fallback or RAT fallback triggered" in PDU Session Resource Setup Response Transfer IE and PDU Session Resource Setup Unsuccessful Transfer IE.
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