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1. Introduction
The conditions for "IMS voice not available"  needs to be updated as the "IMS voice over PS session indicator" is extended to 2 bits to provide independent indications for both 3GPP access and non-3GPP access. 
2. Reason for Change
In EPS, the  "IMS voice over PS session indicator” only have two values: " IMS voice over PS session in S1 mode not supported " and " IMS voice over PS session in S1 mode supported ".

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, and four values are codes as following :
-
00: 

IMS voice over PS session not supported

-
01: 

IMS voice over PS session supported over 3GPP access only

-
10: 

IMS voice over PS session supported over non-3GPP access only

-
11: 

IMS voice over PS session supported over both 3GPP access and non 3GPP access.

Considering the UE can be registered for 5GS services in a PLMN over 3GPP access only, over non-3GPP access only or over both 3GPP access and non-3GPP access, the evaluation of "IMS voice not available" need to determined per access type independently, i.e. 3GPP access or non-3GPP access.
Considering that the disable of N1 radio capability will impact the PLMN selection, and only NG-RAN, i.e. 3GPP access is considered in TS23.122. It is also proposed that the N1 mode radio capability is disabled when  "IMS voice not available" over 3GPP access.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TS24.501V1.0.0.
* * * First Change * * * *

4.3.2
Domain selection for UE originating sessions / calls

The behaviour of the UE for domain selection is determined by:

a)
the UE usage setting; 

b)
the availability of IMS voice; and

c)
whether the UE operates in single-registration mode or dual-registration mode (see 3GPP TS 23.501 [5]).
In the present document, "IMS voice not available" is determined per access type independently, i.e. 3GPP access or non-3GPP access.
In the present document, "IMS voice not available" refers to one of the following conditions:

a)
the UE does not support IMS voice;

b)
the UE supports IMS voice, but the network indicates in the REGISTRATION ACCEPT message that IMS voice over PS sessions are not supported; or

c)
the UE supports IMS voice, the network indicates in the REGISTRATION ACCEPT message that IMS voice over PS sessions are supported, but the upper layers:

1)
provide no indication that the UE is available for voice call in the IMS within a manufacturer determined period of time; or
2)
indicate that the UE is not available for voice calls in the IMS.

NOTE:
If conditions a and b evaluate to false, the upper layers need time to attempt IMS registration. In the event an indication from the upper layers that the UE is available for voice calls in the IMS takes longer than the manufacturer determined period of time (e.g. due to delay when attempting IMS registration or due to delay in obtaining a QoS flow for SIP signalling), the NAS layer assumes the UE is not available for voice calls in the IMS.

Other conditions may exist but these are implementation specific.
In the present document, "IMS voice available" applies when "IMS voice not available" does not apply.
When IMS voice is not available over 3GPP access, if the UE’s usage setting is "voice centric" and the UE operates in single-registration mode, the UE shall disable the N1 mode radio capabilities (see subclause 4.9), 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 [12].

When IMS voice is not available, if the UE’s usage setting is "voice centric" for 5GS and the UE operates in dual-registration mode, the UE may disable the N1 mode radio capabilities (see subclause 4.9), 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 [12].
* * * Next Change * * * *
4.3.3
Change of UE’s usage setting

a)
The UE operates in single-registration mode


Whenever the UE's usage setting changes, the UE shall execute procedures according to table 4.3.3.1:
Table 4.3.3.1: Change of UE's usage setting for a UE in single-registration mode
	UE's usage setting change
	Procedure to execute

	From "data centric" to "voice centric" and "IMS voice not available" over 3GPP access
	Disable the N1 mode radio capabilities (see subclause 4.9)


	From "voice centric" to "data centric" and the N1 mode radio capabilities are disabled at the UE
	Re-enable the N1 mode radio capabilities (see subclause 4.9)


b)
The UE operates in dual-registration mode


Whenever the UE's usage setting changes, the UE may execute procedures according to table 4.3.3.2:
Table 4.3.3.2: Change of UE's usage setting for a UE in dual-registration mode
	UE's usage setting change
	Procedure to execute

	From "data centric" to "voice centric" and "IMS voice not available"
	Disable the N1 mode radio capabilities (see subclause 4.9)

	From "voice centric" to "data centric" and the N1 mode radio capabilities are disabled at the UE
	Re-enable the N1 mode radio capabilities (see subclause 4.9)


* * * Next Change * * * *
4.3.4
Change or determination of IMS voice availability

a)
The UE operates in single-registration mode

Whenever the IMS voice availability is determined or changes, the UE shall execute procedures according to table 4.3.4.1:
Table 4.3.4.1: Change of IMS voice availability for a UE in single-registration mode
	Change of IMS voice available condition
	Procedure to execute

	IMS voice not available over 3GPP access and the UE’s usage setting is "voice centric"
	Disable the N1 mode radio capabilities (see subclause 4.9)


	IMS voice available and the N1 mode radio capabilities are disabled at the UE
	Re-enable the N1 mode radio capabilities (see subclause 4.9)


b)
The UE operates in dual-registration mode

Whenever the IMS voice availability is determined or changes, the UE may execute procedures according to table 4.3.4.2:
Table 4.3.4.2: Change of IMS voice availability for a UE in dual mode
	Change of IMS voice available condition
	Procedure to execute

	IMS voice not available and the UE’s usage setting is "voice centric"
	Disable the N1 mode radio capabilities (see subclause 4.9)

	IMS voice available and the N1 mode radio capabilities are disabled at the UE
	Re-enable the N1 mode radio capabilities (see subclause 4.9)


* * * Next Change * * * *
4.9
Disabling and re-enabling of UE's N1 mode radio capability

When the UE supporting both N1 mode and S1 mode is disabling the N1 mode radio capability, it should proceed as follows:

a)
select an E-UTRA cell connected to EPC of the registered PLMN or a PLMN from the list of equivalent PLMNs; 
b)
if an E-UTRA cell connected to EPC of the registered PLMN or a PLMN from the list of equivalent PLMNs cannot be found, the UE may select another RAT of the registered PLMN or a PLMN from the list of equivalent PLMNs that the UE supports;

c)
if another RAT of the registered PLMN or a PLMN from the list of equivalent PLMNs cannot be found, or the UE does not have a registered PLMN, then perform PLMN selection as specified in 3GPP TS 23.122 [4]; or

d)
if no other allowed PLMN and RAT combinations are available, then the UE may re-enable the N1 mode capability and remain camped in NG-RAN of the registered PLMN, and may periodically scan for another PLMN and RAT combination which can provide non-5GS services.
When the UE supporting both N1 mode and S1 mode needs to stay in E-UTRA connected to EPC (e.g. due to the domain selection for UE originating sessions as specified in subclause 4.3.2), in order to prevent unwanted handover or cell reselection from E-UTRA connected to EPC to NG-RAN connected to 5GC, the UE operating in single-registration mode shall disable the N1 mode radio capability and:
a)
shall set the N1mode bit to "N1 mode not supported" in the UE network capability IE (see 3GPP TS 24.301 [12]) of the ATTACH REQUEST message and the TRACKING AREA UPDATE REQUEST message in EPC; and
b)
the UE NAS layer shall indicate the access stratum layer(s) of disabling of the N1 mode radio capability.

NOTE:
The UE can only disable the N1 mode radio capability when in 5GMM-IDLE mode.
The UE shall re-enable the N1 mode radio capability when:

a)
the UE performs PLMN selection; or
b)
the UE powers off and powers on again or the USIM is removed.
If the disabling of N1 mode radio capability was due to IMS voice is not available over 3GPP access and the UE’s usage setting is "voice centric", the UE shall re-enable the N1 mode radio capability when the UE’s usage setting is changed from "voice centric" to "data centric" or when the IMS voice becomes available in 5GS, as specified in subclauses 4.3.3 and 4.3.4.
As an implementation option, the UE may start a timer for re-enabling N1 mode radio capability, after the N1 mode radio capability is disabled. On the expiry of this timer, the UE should enable the N1 mode radio capability.
The UE should memorize the identity of the PLMN where N1 mode radio capability was disabled and should not consider this PLMN in subsequent PLMN selections as specified in 3GPP TS 23.122 [4].
* * * Next Change * * * *
