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Introduction

This contribution aiming to solve the voice service continuity issue raised in commercial network sharing deployment.
Discussion
Background voice service continuity issue
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Figure 1: Share network deploy Scenario 
As shown in the figure 1, Operator 1 and 2 share the infrastructure of 5G network highlight in purple in figure 1. While Operator 2 also has and Independence 4G infrastructure network highlight in blue in the figure. It is impossible for the two network to interactive because there is N26 is not available between shared AMF and dedicate MME. 

Because 5G network is shared by the two Operators which means UE subscribed to operator 2 is allowed to access to the 5G network. Some of the UE may not support VoNR capability and based on current specification Core network does not aware whether UE support VoNR or not . It is because core network would not interpret the UE capability which is highlight in yellow as specified in TS 23.502.
	TS 23.502
4.2.8a
UE Capability Match Request procedure

If the AMF requires more information on the UE radio capabilities support to be able to set the IMS voice over PS Session Supported Indication (see clause 5.16.3 of TS 23.501 [2]), then the AMF may send a UE Radio Capability Match Request message to the NG-RAN. This procedure is typically used during the registration procedure or when AMF has not received the Voice Support Match Indicator (as part of the 5GMM Context).
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Figure 4.2.8a-1: UE Capability Match Request

-- irrelevant part

5.
If NG-RAN requested radio capabilities from UE in step 2 and 3, the NG-RAN also sends the UE radio capabilities to the AMF. The AMF stores the UE radio capabilities without interpreting them for further provision to the NG-RAN according to clause 5.4.4.1 of TS 23.501 [2].

NOTE 3:
Steps 4 and 5 could be received by the AMF in any order.

 


Without interpretation that UE may or may not support VoNR, the AMF may trigger Voice service to the UE. When the PDU session request received by NG-RAN, NG-RAN aware that the UE does not able to support VoNR then NG-RAN rejects the request and and try to trigger EPS fallback for the UE as specified in TS 23.501 highlight in the description below. As explained above, since N26 is not available between 5G and 4G network, the EPS fallback procedure will be failed and which impact the continuity of the voice service of the UE. 
	TS 23.501
5.16.3.10
IMS Voice Service via EPS Fallback or RAT fallback in 5GS

In order to support various deployment scenarios for obtaining IMS voice service, the UE and NG-RAN may support the mechanism to direct or redirect the UE from NG-RAN either towards E-UTRA connected to 5GC (RAT fallback) or towards EPS (E-UTRAN connected to EPC System fallback).

Following principles apply for IMS Voice Service:

-
The serving AMF indicates toward the UE during the Registration procedure that IMS voice over PS session is supported.

-
If a request for establishing the QoS flow for IMS voice reaches the NG-RAN, the NG-RAN responds indicating rejection of the establishment request and the NG-RAN may trigger one of the following procedures depending on UE capabilities, N26 availability, network configuration and radio conditions:

-
Redirection to EPS;

-
Handover procedure to EPS;

-
Redirection to E-UTRA connected to 5GC; or

-
Handover to E-UTRA connected to 5GC.

-
If needed, Network Provided Location Information is provided as described in clauses 4.13.6.1 and 4.13.6.2 of TS 23.502 [3].
-
The ongoing IMS voice session is not impacted by a change of the IMS voice over PS session indicator from supported to unsupported (e.g. the UE receives during RAT Fallback or EPS Fallback the IMS voice over PS session indicator indicating that IMS voice over PS sessions are not supported).

NOTE:
Any change in IMS voice over PS session indicator applies to new IMS sessions initiated only after the ongoing IMS voice session is terminated.




Based on above analysis, the issue can be described in the following observation:
Observation: In commercial shared network deployment, it is possible voice service can not guaranteed due to VoNR capability can not aware by Core network. 
Solution analysis

Voice service continuity is a key KPI in Operator and the issue need to be mitigated. There are several possible solutions to solve the issue.

Option 1: AMF to interpret UE capability.

Option 2: UE Radio capability match procedure  
For option 1, AMF has to decode RRC contain of UE radio capability which breaks the principal since Rel-15 therefore introduce layer violation.

For option 2, The procedure is deigned to check whether NG-RAN node and AMF support same feature of UE capability .NG-RAN may indicate IMS voice supported to AMF even if VoNR is not supported but fallback to LTE is supported. Therefore, it is not possible for AMF to differentiate UE VoNR capability from EPS fallback from the  RADIO CAPABILITY CHECK RSPONSE message. 

In order for AMF to aware the VoNR capability, it is propose for RAN to provides specific VoNR capability to AMF. Because the issue raised from commercial network, it is propose to solve the issue from Rel-16.
Proposal 1: To introduce VoNR Support Indicator IE into UE RADIO CAPABILITY CHECK RESPONSE message.
3. Conclusion

In this contribution, observation and proposals are:
Observation: In commercial shared network deployment, it is possible voice service can not guaranteed due to VoNR capability can not aware by Core network.

Proposal 1: To introduce VoNR Support Indicator IE into UE RADIO CAPABILITY CHECK RESPONSE message. 
Proposal 2: Agree on the corresponding CR[1][2].
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