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1. Background

A large number of IMS voice failures have been observed in a real SA 5G network. After analyzing the logs, we believe the root cause is that the SA 5G network does not support the VoNR but rely on the EPS fallback to provide the IMS voice service, while the UE has disabled its E-UTRA capability for some reasons, for example, the attach attempt counter is equal to 5. Such kind of IMS voice failure can reach 30 million times per month, which greatly reduces the network usability and needs to be resolved ASAP.
The above problem has been discussed in SA WG2 meeting #143-e. In order to solve the problem for the legacy UEs, a network-based solution was approved through S2-2101055 at the expense of 5G network usability, since the AMF will indicate that the IMS voice over PS session over 3GPP access is not supported once the UE disables its E-UTRA capability, which leads the voice-centric UEs leave the 5G network and move to 2G/3G even if most of these UEs will not have the voice services at all.
2. Discussion
· As the following text quoted from clause 5.16.3.2 of TS 23.502 specified, a SA 5G network will set the IMS-VoPS-3GPP indicator to be "IMS voice over PS session supported over 3GPP access" if the either VoNR or EPS Fallback supported.
	The serving PLMN AMF may only indicate IMS voice over PS session supported over 3GPP access in one of the following cases:

-
If the network and the UE are able to support IMS voice over PS session in the current Registration Area with a 5G QoS Flow that supports voice as specified in clause 5.7. --i.e., VoNR
-
If the network or the UE are not able to support IMS voice over PS session over NR connected to 5GC, but is able for one of the following:

-
If the network and the UE are able to support IMS voice over PS session over E-UTRA connected to 5GC, and the NG-RAN supports a handover or redirection to E-UTRA connected to 5GC for this UE at QoS Flow establishment for IMS voice; --i.e., inter-RAT Fallback, which is not applicable to a SA 5G network
-
If the UE supports handover to EPS, the EPS supports IMS voice, and the NG-RAN supports a handover to EPS for this UE at QoS Flow establishment for IMS voice; or --i.e., EPS Fallback
-
If the UE supports redirection to EPS, the EPS supports IMS voice, and the NG-RAN supports redirection to EPS for this UE at QoS Flow establishment for IMS voice. --i.e., EPS Fallback
-
If the network is not able to provide a successful IMS voice over PS session over E-UTRA connected to 5GC, but is able for one of the following: -- inter-RAT Fallback failure case, which is not applicable to a SA 5G network
-
If the UE supports handover to EPS, the EPS supports IMS voice, and the NG-RAN supports a handover to EPS for this UE at QoS Flow establishment for IMS voice; or

-
If the UE supports redirection to EPS, the EPS supports IMS voice, and the NG-RAN supports redirection to EPS for this UE at QoS Flow establishment for IMS voice.


· After receiving the IMS-VoPS-3GPP indicator from the Registration Accept message, the UE just knows the current 5GS network can provide the IMS voice service, but does not know in which way the network supports the IMS voice service. If the current network relies on the EPS Fallback to support the IMS voice service, and the UE was disabled its E-UTRA capability after the Registration procedure. Then when the UE attempts to initiate the IMS voice call, the EPS fallback fails, the IMS voice call will be failed consequently as the Fig. 1 explained.
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Fig. 1 Illustration of the IMS voice failure
· Situation get worse since the UE does not know the failure cause, the UE may re-attempt to initiate the IMS voice call in the current network while still keeping its E-UTRA capability disabled.
3. Proposal

A new WID is proposed for resolving this problem in C1-212362.
