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1. Introduction

The CR intends to align with SA2 requirement. 

2. Reason for Change

a) IMS voice over PS session supported indication network requirement update

TS23.501(S2-176717) defines that it is now that possible that network can indicate that UE that IMS voice is available even if current RAT does not support the IMS voice as follows.   
------------

5.16.3.2
IMS voice over PS Session Supported Indication

The serving PLMN AMF shall send an indication toward the UE during the Registration procedure if an IMS voice over PS session is supported or not supported. A UE with "IMS voice over PS" voice capability should take this indication into account when performing voice domain selection, as described in clause 5.16.3.5.

The serving PLMN AMF may only indicate IMS voice over PS session supported in one of the following cases:

-
If the network is able to provide a successful IMS voice over PS session over NR connected to 5GC with a 5G QoS Flow that supports voice as specified in clause 5.7.

-
If the network is not able to provide a successful IMS voice over PS session over NR connected to 5GC, but is able for one of the following:

-
If E-UTRA connected to 5GC supports voice, and the NG RAN is able to trigger handover to E-UTRA connected to 5GC at QoS flow establishment for voice; or 

-
If the UE supports HO to EPS, the EPS supports voice, and the NG RAN is able to trigger handover to EPS at QoS flow establishment for voice.
The serving PLMN provides this indication based e.g. on local policy, HPLMN and how extended NG-RAN coverage is. The AMF in serving PLMN shall indicate that IMS voice over PS is not supported if serving PLMN does not have an IMS roaming agreement with HPLMN. This indication is per Registration Area list.

Editor's note:
If interactions between the AMF and RAN to determine functionality equivalent to Voice Support Match Indicator of EPC are needed, they are FFS.

------------
b) Functional requirement of AMF and RAN to execute the handover related to the IMS voice support indication
TS23.501(S2-176721) defines that based on the parameter provided by AMF, the RAN decide and execute the handover as follows. 
------------
5.3.4.3
Radio Resource Management functions

To support radio resource management in RAN the AMF provides the parameter 'Index to RAT/Frequency Selection Priority' (RFSP Index) to RAN across N2. The RFSP Index is mapped by the RAN to locally defined configuration in order to apply specific RRM strategies. The RFSP Index is UE specific and applies to all the Radio Bearers. Examples of how this parameter may be used by the RAN:

-
to derive UE specific cell reselection priorities to control idle mode camping.

-
to decide on redirecting active mode UEs to different frequency layers or RATs.

The AMF receives the subscribed RFSP Index (e.g., during the Registration procedure). For non-roaming subscribers, the AMF chooses the RFSP Index in use according to one of the following procedures, depending on operator's configuration:

-
the RFSP Index in use is identical to the subscribed RFSP Index, or

-
the AMF chooses the RFSP Index in use based on the subscribed RFSP Index, the locally configured operator's policies and the UE related context information available at the AMF, including UE's usage setting, if received during Registration procedures (see clause TS 23.502 [3]).

NOTE:
One example of how the AMF can use the "UE's usage setting," is to select an RFSP value that enforces idle mode camping on E-UTRA for a UE acting in a "Voice centric" way, in case voice over NR is not supported in the specific Registration Area and it contains NR cells. 

For roaming subscribers the AMF may alternatively choose the RFSP Index in use based on the visited network policy, but can take input from the HPLMN into account (e.g., an RFSP Index value pre-configured per HPLMN, or a single RFSP Index value to be used for all roamers independent of the HPLMN).

The RFSP Index in use is also forwarded from source to target RAN node when Xn or N2 is used for intra-NG RAN handover.

The AMF stores the subscribed RFSP Index value received and the RFSP Index value in use. During the Registration Update procedure, the AMF may update the RFSP Index value in use (e.g. the AMF may need to update the RFSP Index value in use if the UE related context information in the AMF has changed). When the RFSP Index value in use is changed, the AMF immediately provides the updated RFSP Index value in use to NG RAN node by modifying an existing UE context or by establishing a new UE context in RAN or by being configured to include the updated RFSP Index value in use in the DOWNLINK NAS TRANSPORT message if the user plane establishment is not needed. During inter-AMF mobility procedures, the source AMF forwards both RFSP Index values to the target AMF. The target AMF may replace the received RFSP Index value in use with a new RFSP Index value in use that is based on the operator's policies and the UE related context information available at the target AMF.
------------
c) UE requirement which supplement the AMF decision on RAT selection policy

Further, TS23.501(S2-176721) defines that parameter that UE send to AMF while registration procedure to indicate the UE setting (to be used by the AMF to determine the RAT selection policy i.e., RFSP Index) as follows. 
------------
5.16.3.7
UE's usage setting

If the UE is configured to support IMS voice, the UE shall include the information element "UE's usage setting" in Registration Update Request messages. The UE's usage setting indicates whether the UE behaves in a "voice centric" or "data centric" way (as defined in clause 5.16.3.5). 

NOTE:
Depending on operator's configuration, the UE's usage setting can be used by the network to choose the RFSP Index in use (see clause 5.3.4.x). As an example, this enables the enforcement of selective idle mode camping over E-UTRA for voice centric UEs.
------------
d) And corresponding procedure requirement is now defined in TS23.502(S2-176058)
e) dual registration mode UE specific optional requirement of system interchange related to IMS voice availability
In TS23.501(S2-176697), the requirement is now clarified that in case of dual registration mode, the UE may not disable the 5GS capability as follows. 
------------
5.16.3.5
Domain selection for UE originating sessions / calls

For UE originating calls, the 5GC capable UE performs access domain selection. The UE shall be able to take following factors into account for access domain selection decision:

-
The state of the UE in the IMS. The state information shall include: Registered, Unregistered.

-
The "IMS voice over PS session supported indication" as defined in clause 5.16.3.2.

-
Whether the UE is expected to behave in a "voice centric" or "data centric" way for 5GS.
-
UE capability of supporting IMS PS voice.
-
UE capability for operating in dual-registration mode with selective PDU session transfer as defined in clause 5.17.2.3.3.
------------
With all that said(Item a through e), this pCR only focuses on

· the clarification of condition that network sending the IMS voice over PS Session supported Indication to the UE; and
· the clarification on the domain selection upon receiving the indication. 
Proposal : add another condition i.e., registration mode for determining IMS voice availability

3. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 v1.0.3.
* * * 1st Change * * * *

8.1.2.2
Domain selection for UE originating sessions / calls

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

-
the UE usage setting; 
-
the availability of IMS voice; and
-
whether the UE operates in single-registration mode or dual-registration mode (see 3GPP TS 23.501 [8]).
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:

-
provide no indication that the UE is available for voice call in the IMS within a manufacturer determined period of time; or

-
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, if the UE’s usage setting is "voice centric" for 5GS and the UE operates in single-registration mode, the UE shall disable the N1 mode radio capabilities, 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, 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].

Editor's note:
The N1 mode radio capabilities that the voice centric UE needs to disable in order to not reselect to NR or an E-UTRA cell connected to 5GC (i.e. avoid ping pong) need to be defined by RAN WGs.

The UE shall re-enable the N1 mode radio capabilities when:

-
the UE performs PLMN selection;

-
the UE powers off and powers on again or the USIM is removed; and

-
the UE’s usage setting is changed from "voice centric" for 5GS to "data centric" for 5GS.
Editor's note:
Other conditions when the UE re-enables the N1 mode radio capabilities are FFS.

* * * next Change * * * *

8.1.2.3
Change of UE’s usage setting
Whenever the UE's usage setting changes, the UE shall execute procedures according to table 8.1.2.3.1 and table 8.1.2.3.2:
a)
The UE is in single registration mode
Table 8.1.2.3.1: Change of UE's usage setting for a UE in single registration mode
	UE's usage setting change
	Procedure to execute

	From "data centric" in 5GS to "voice centric" in 5GS and "IMS voice not available"
	The UE shall disable the N1 mode radio capabilities and attempt to select an E-UTRA cell connected to EPC.


	From "voice centric" in 5GS to "data centric" in 5GS and the N1 mode radio capabilities are disabled at the UE
	Re-enable the N1 mode radio capabilities.


b)
The UE is in dual registration mode
Table 8.1.2.3.2: Change of UE's usage setting for a UE in dual registration mode
	UE's usage setting change
	Procedure to execute

	From "data centric" in 5GS to "voice centric" in 5GS and "IMS voice not available"
	The UE may disable the N1 mode radio capabilities and attempt to select an E-UTRA cell connected to EPC.


	From "voice centric" in 5GS to "data centric" in 5GS and the N1 mode radio capabilities are disabled at the UE
	Re-enable the N1 mode radio capabilities.


* * * next Change * * * *

8.1.2.4
Change or determination of IMS voice availability
Whenever the IMS voice availability is determined or changes, the UE shall execute procedures according to table 8.1.2.4.1 and table 8.1.2.4.2:
a)
The UE is in single registration mode
Table 8.1.2.4.1: 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 and the UE’s usage setting is "voice centric" in 5GS
	The UE shall disable the N1 mode radio capabilities and attempt to select an E-UTRA cell connected to EPC.


	IMS voice available and the N1 mode radio capabilities are disabled at the UE
	Re-enable the N1 mode radio capabilities.


b)
The UE is in dual registration mode
Table 8.1.2.4.2: 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" in 5GS
	The UE may disable the N1 mode radio capabilities and attempt to select an E-UTRA cell connected to EPC.


	IMS voice available and the N1 mode radio capabilities are disabled at the UE
	Re-enable the N1 mode radio capabilities.


* * * next Change * * * *

12.5.1
IMS voice over PS Session supported Indication
The network informs the UE about the support of IMS voice over PS session In a UE, the IMS voice over PS session indicator (IMS VoPS) shall be provided to the upper layers. When initiating a voice call, the upper layers take the IMS voice over PS session support indicator into account.
Editor’s note:
The use of the IMS voice over PS session by upper layers is FFS.
Editor's note:
It is FFS if there are other methods indicating that the UE can expect a successful IMS voice over PS session.
During the registration procedure the AMF includes the IMS voice over PS session supported indicator in the REGISTRATION ACCEPT message (see subclause 8.6.6).
Editor’s note:
The emergency PDU session service support indicator needs to be aligned with the stage 2 as soon as procedural requirements are in place.

Editor’s note:
The emergency service support indicator needs to be added in the subclause 8.6.6.

Editor’s note:
It is FFS in which information element of the REGISTRATION ACCEPT message the emergency service support indicator is included.

When indicating support of IMS voice over PS session to the UE, the AMF should take into account the following factors:
1)
the local policy of the PLMN to which the AMF belongs;
2)
the capabilities of the network as specified in 3GPP TS 23.501 [8], subclause 5.16.3.2;
3)
the capabilities of the UE; and
4)
the roaming agreement between the VPLMN and the HPLMN.
