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1. Introduction
This paper focus on the scenario when IMS voice is not available over one access, and IMS voice is available over the other access in the same PLMN, and analyze the possible UE behavoirs.
All the UEs in the discussion paper are ‘voice centric’ UEs.

2. Analysis
In 5G system, the UE could get IMS voice over 3GPP access or non-3GPP access. 
According to TS24.501, “IMS voice is available” refers to the following condition:

a)
the UE supports IMS voice
b)
the network indicates in the REGISTRATION ACCEPT message that IMS voice over PS sessions are supported;

c)
the upper layers indicate that the UE is available for voice calls in the IMS; and 

d)
no other conditions that cause “IMS voice is not available” exists.

So “IMS voice is available over 3GPP access“ means the UE has already registered over 3GPP access and could get IMS voice over 3GPP access. The same does “IMS voice is available over non-3GPP access“
For 3GPP access, if IMS voice is not available in N1 mode over 3GPP acess, the UE could try to obtain voice service over EPS. Snipped from TS24.501 subclause 4.3.2:
” When IMS voice is not available over 3GPP access, if the UE’s usage setting is "voice centric", the UE operates in single-registration mode, and the UE:

-
does not have a persistent PDU session, the UE shall disable the N1 mode capability for 3GPP access (see subclause 4.9.2), and attempt to select an E-UTRA cell connected to EPC. If such a cell is found, the UE shall then perform voice domain selection procedures as defined in 3GPP TS 24.301 [15];”
Please see the current UE behavior in figure 1, which is labeled as alt1.
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 Figure  the UE behavior according to current specification (alt1)

Here comes the question, if IMS voice is not available in N1 mode over 3GPP acess and IMS voice is available over non-3GPP access in the same PLMN, should the UE try to get the voice over non-3GPP access in the same PLMN first, if yes, the possible UE behavior labeled as alt2 is as following:
Alt2
the UE obtains voice service over non-3GPP access in N1 mode, and keep the N1 mode capability enabled over 3GPP access, so that the UE can obtain the data service over 3GPP acess in N1 mode.


If the UE can not obtain the voice service over non-3GPP access in N1 mode, the UE shall disable the N1 mode capability for 3GPP access (see subclause 4.9.2), and attempt to select an E-UTRA cell connected to EPC.


The corresponding UE behavior is captured in the figure 2.
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Figure 2 the UE behavior of alt2
The same behavior could apply to non-3GPP access, which means, when IMS voice is not available over non-3GPP access and available over 3GPP access, the UE could get voice service over 3GPP access and get date service over non-3GPP access in the same PLMN, which could take advantage of the high data rate of 5G system.
3. Proposal

It is proposed the CT1 group to discuss and choose alt 2 as way forward. The source company has submitted C1-184202 and C1-184203 to update TS24.501 according to the alt 2.
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