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Abstract: This discussion paper aims at explaining the issues for IMS voice support over Overlay network and proposes to address the issues or postpone the support of IMS voice over Overlay network
1. Introduction
S2-2101084 introduces the support for normal IMS voice over Overlay network:
When the UE accesses the PLMN over NWu via a SNPN, the AMF in the serving PLMN shall send an indication toward the UE during the Registration procedure to indicate whether an IMS voice over PS session is supported or not.
When the UE accesses the SNPN over Nwu via a PLMN, the AMF in the serving SNPN shall send an indication toward the UE during the Registration procedure to indicate whether an IMS voice over PS session is supported or not.
This paper explains the issues for IMS voice support over Overlay network and proposes to address the issues or postpone the support of IMS voice over Overlay network
2. Discussion
IMS voice within a PLMN is 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.
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;
-	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.
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:
-	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.
The serving PLMN provides this indication based e.g. on local policy, UE capabilities, HPLMN, whether IP address preservation is possible, whether NG-RAN to UTRAN SRVCC is supported and how extended NG-RAN coverage is, and the Voice Support Match Indicator from the NG-RAN (see TS 23.502 [3] clause 4.2.8a).

IMS voice within a PLMN is supported over non-3GPP access:
The serving PLMN AMF may only indicate IMS voice over PS session supported over non-3GPP access if the network is able to provide a successful IMS voice over PS session over N3IWF/TNGF connected to 5GC with a 5G QoS Flow that supports voice as specified in clause 5.7.

Observation 1: Support of IMS voice over PS session needs the network be capable to support IMS voice QoS Flow.
Observation 2: IMS voice over PS session supported over 3GPP access in PLMN means that the IMS voice can be supported over NR or can be supported by EPS fallback.

The overlay network traffic (including IMS voice) needs to carry in a QoS Flow in the underlay network, the UE or the SMF will initiate the setup of the IMS voice QoS Flow for the PDU Session in the underlay network. If the underlay network is not able to support IMS voice QoS Flow over NR cell, then the PDU Session modification procedure will fail and the underlay network cannot performs filtering and mapping of IMS voice traffic from overlay network towards the right PDU Session/IMS voice QoS Flow within the underlay network. Even when the underlay network (in case of PLMN) can perform EPS fallback, but the current specification seems does not support the Underlay network being EPS.
Observation 3: The support of IMS voice in overlay network relies on the IMS voice support over NR access of underlay network. However, the AMF in the overlay network does not consider those when determining the IMS voice over PS session support indication towards the UE.

Since the support of IMS voice in overlay network is theoretically not workable based on above observations, in order to achieve this, and then the specification at least needs to clarify that
-	The IMS voice support indication over 3GPP access from underlay network (either PLMN or SNPN) means the IMS support over NR access
-	Only if the indication from underlay network sets to "supported" then the (voice centric) UE will continue select a N3WIF for registration in corresponding overlay network in order to receive IMS voice service from the overlay network
-	The AMF in the overlay network needs to take the IMS voice support indication from underlay network into account when deciding the IMS voice supported over PS session indication. The IMS support in underlay network can be set in the SLA between underlay and overlay network or can be provided by UE in NAS registration message, etc.

Proposal 1: Fix the support of IMS voice in overlay network with the following clarifications in the specification:
-	The IMS voice support indication over 3GPP access from underlay network (either PLMN or SNPN) means the IMS support over NR access
-	Only if the indication from underlay network sets to "supported" then the (voice centric) UE will continue select a N3WIF for registration in corresponding overlay network in order to receive IMS voice service from the overlay network
-	The AMF in the overlay network needs to take the IMS voice support indication from underlay network into account when deciding the IMS voice supported over PS session indication. The IMS support in underlay network can be set in the SLA between underlay and overlay network or can be provided by UE in NAS registration message, etc.

Proposal 2: The support of IMS voice in overlay network is theoretically not workable and has never been discussed comprehensively in the TR phase. Fixing this will introduce extra complexity to the network, it is proposed to remove the support of IMS voice in overlay network from this release.
3. Conclusion and proposal(s)
Observation 1: Support of IMS voice over PS session needs the network be capable to support IMS voice QoS Flow.
Observation 2: IMS voice over PS session supported over 3GPP access in PLMN means that the IMS voice can be supported over NR or can be supported by EPS fallback.
Observation 3: The support of IMS voice in overlay network relies on the IMS voice support over NR access of underlay network. However, the AMF in the overlay network does not consider those when determining the IMS voice over PS session support indication towards the UE.
Proposal 1: Fix the support of IMS voice in overlay network with the following clarifications in the specification:
-	The IMS voice support indication over 3GPP access from underlay network (either PLMN or SNPN) means the IMS support over NR access
-	Only if the indication from underlay network sets to "supported" then the (voice centric) UE will continue select a N3WIF for registration in corresponding overlay network in order to receive IMS voice service from the overlay network
-	The AMF in the overlay network needs to take the IMS voice support indication from underlay network into account when deciding the IMS voice supported over PS session indication. The IMS support in underlay network can be set in the SLA between underlay and overlay network or can be provided by UE in NAS registration message, etc.
Proposal 2: The support of IMS voice in overlay network is theoretically not workable and has never been discussed comprehensively in the TR phase. Fixing this will introduce extra complexity to the network, it is proposed to remove the support of IMS voice in overlay network from this release.
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