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1. Introduction
In 5GS, the "IMS voice over PS session indicator" is extended to 2 bits to provide independent indications for both 3GPP access and non-3GPP access. In CT1#110 meeting, CT1 agrees to determine "IMS voice not available" per access type independently, N1 mode raido capablity is only disabled when the UE is "voice centric" and IMS voice is not available over 3GPP access, 
However during offline discussion, some company has concern on whether to disable N1 mode raido capablity for  "voice centric" UE when IMS voice is not available over 3GPP access and IMS voice is available over non-3GPP access.

This paper discuss the above scenario and propose a way forward.
2. Discussion
The following table gives a breif overview for disable of N1 mode radio capability for all the possible cases of IMS voice availibility over 3GPP access and non-3GPP access for the "voice centric" UE.
Table 2‑1
 disable of N1 mode radio capability for all the possible cases of IMS voice availibility for the "voice centric" UE
	                        Non-3GPP access

3GPP access
	IMS voice is available
	IMS voice is not available

	IMS voice is available
	enable
	enable

	IMS voice is not available
	?
	disable


The following discussion focuses on the case when IMS voice is not available over 3GPP access and IMS voice is available over non-3GPP access.
2.1 Analysis

Voice is still a very important service for mobile communication networks. Normally the support of IMS voice over PS session is implemented first over 3GPP access and later on non-3GPP access. For the same operator and PLMN, it seems to be a rare case that IMS voice is not available over 3GPP access and IMS voice is available over non-3GPP access.
Observation 1: it is a rare case that IMS voice is not available over 3GPP access and IMS voice is available over non-3GPP access for the same PLMN.

Even if there was a PLMN where IMS voice is not available over 3GPP access and IMS voice is available over non-3GPP access, the voice service can not be provide to the UE when the UE only is registered over the non-3GPP access. The reason is paging is not supported over non-3GPP access. For the MT calls, the network has no way to paging or notify the UE in 5GMM-IDLE mode when the UE is registered over non-3GPP access only. 

Observation 2: the UE has to registered over both accesses to get the complete voice serice in a PLMN where the IMS voice is not available over 3GPP access and IMS voice is available over non-3GPP access
2.2 solutions:
There are two ways to refines the condition to disable disable N1 mode raido capablity for  "voice centric" UE :
Option 1 : to modifiy the condition "IMS voice is not available over 3GPP access" as following conditions :

a)
IMS voice is not available over both 3GPP access and non-3GPP access; or

b)
IMS voice is not available over 3GPP access, IMS voice is available over non-3GPP access, and the UE is registered in the PLMN over 3GPP access only ;

c)
IMS voice is not available over 3GPP access, IMS voice is available over non-3GPP access, and the UE is registered in the PLMN over non-3GPP access only and the UE is 5GMM-IDLE mode ;
Option 2 : keep the existing codition, i.e.,"IMS voice is not available over 3GPP access" 

The following table lists a brief comparision of the above 2 options.
Table 2‑2
 comparision of option 1 and option 2
	                        
	Option 1
	option 2

	pros
	The UE doesn’t disable the N1 mode radio capabiltiy when the UE is register to a PLMN over both access where IMS voice is not available over 3GPP access and IMS voice is available over non-3GPP access.
	Simple 

It is very rare in real field for a PLMN where IMS voice is not available over 3GPP access and IMS voice is available over non-3GPP access.

	cons
	Complicated


	The UE disable the N1 mode radio capabiltiy when the UE is register to a PLMN over both access where IMS voice is not available over 3GPP access and IMS voice is available over non-3GPP access.


3. Conclusions
Based on the above analysis, the follow observations can be reached :
Observation 1: it is a rare case that IMS voice is not available over 3GPP access and IMS voice is available over non-3GPP access for the same PLMN.

Observation 2: the UE has to registered over both accesses to get the complete voice serice in a PLMN where the IMS voice is not available over 3GPP access and IMS voice is available over non-3GPP access.

And two options are proposed to refine the conditions for disable of N1 mode capability.

The source company prefer option 2, keep the existing codition, i.e.,"IMS voice is not available over 3GPP access" .
4. Proposal

It is proposed the CT1 group to discuss where an operator will implement a network where IMS voice is not available over 3GPP access and IMS voice is available over non-3GPP access. If CT1 agrees that will not happen in real field, the option 2 can be choosen as way forward.
