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1 Introduction
In their LS S2-094238, SA2 informs CT1 that they have agreed on principles for CS domain and IM CN subsystem selection, for a UE supporting both CS fallback and IMS. The details of these principles are available in CR 0065r8 on TS 23.221. This contribution intends to list the associated tasks for CT1 and the impacts on the definition for UE modes of operation.
2 Discussion

2.1 Voice domain preference

For the purpose of appropriate domain selection for originating voice calls, SA2 has introduced a UE configuration by the home operator for how the UE is supposed to handle voice services. The UE can be configured to operate as:
- CS voice only;

- IMS PS voice only;

- CS voice preferred, IMS PS voice as secondary; or

- IMS PS voice prefererred, CS voice as secondary.

In their LS S2-094239, SA2 also indicates that 

"SA2 expects that this mechanism can configure the UE (e.g. with OMA DM) with one of the following settings:

use CS Voice only

use IMS PS Voice only

prefer CS Voice, with IMS PS Voice as secondary 

prefer IMS PS Voice , with CS Voice as secondary 

Depending on the configuration the UE is going to initially perform either combined EPS/IMSI or normal Attach and TAU respectively"

( An appropriate mechanism to provision the UE with the home operator preferences for voice domain is required and need to be specified by CT1.

A proposal to add this provisioning to IMS MO, as defined in 3GPP TS 24.167, is available in C1-092598.
2.2 Mapping between voice domain preference and UE modes of operation
The following table is based on CR0065r8 on TS 23.221, and intends to give the nature of registration procedures in E-UTRAN depending on the configuration for voice domain selection.
	
	CS voice only
	CS voice preferred
-
IMS PS voice as secondary
	IMS PS voice preferred
-
CS voice as secondary
	IMS PS voice only

	EMM registration procedures
	Combined attach and combined tracking area update

(Annex A.5 in TS 23.221)
	Combined attach and combined tracking area update

(Annex A.3 in TS 23.221)
	Combined attach and combined tracking area update procedure

(Annex A.2.1 in TS 23.221)

Or

Attach and tracking area update procedure

(Annex A.2.2 in TS 23.221)
	Attach and tracking area update

(Annex A.4 in TS 23.221)

	UE mode of operation
	CS/PS mode 1 or CS/PS mode 2
	CS/PS mode 1 or CS/PS mode 2
	PS mode, CS/PS mode 1 or CS/PS mode 2
	PS mode


The type of EMM registration procedure (i.e. normal or combined), and consequently the mode (PS, or CS/PS) can be deduced from the voice domain selection, for all configurations except the "IMS PS voice preferred, CS voice as secondary". For the latter, SA2 specifies that two different approaches are possible but no requirement is given to go for one alternative or the other. Instead SA2 indicates in a note in TS 23.221 that:
"NOTE:
Whether to perform combined EPS/IMSI attach or EPS attach for the case of "IMS PS Voice preferred" is to be evaluated in each release of the specifications."

( CT1 needs to decide whether combined procedures will always be performed by the UE in IMS voice preferred configuration, or if combined procedures will only be performed when IMS voice is not possible.
2.3 Handling of voice centric and data centric configuration
SA2 has introduced an indication whether the UE acts in a voice centric way, or a data centric way. As SA2 indicates in their LS S2-094238, it is up to CT1 to determine how the “Voice centric” or “Data centric” parameter can be linked/merged with their current definition of CS/PS mode of operation in TS 24.301, taking IMS PS voice into account.

( CT1 needs to decide whether and how to use this indication of voice centric and data centric.
SA2 also has provided some guidance for the UE behaviour depending on the UE voice configuration and whether the UE acts in a voice centric way, or a data centric way. It is required to implement this in our stage 3 and to introduce IMS support in the definition for CS/PS mode 1 and CS/PS mode 2 of operation for a UE supporting both CS Fallback and IMS. In the following, each of the 4 UE configurations for voice are described.
CS voice only:

This configuration maps exactly with what CT1 has already defined in TS 24.301. With this configuration, the UE will only use CS domain for voice. From the point of view of registration, the UE will attempt combined procedures. In the case the combined procedure fails, if the UE is voice centric, then it is acting as a CS/PS mode 1 UE. Else, if it is a data centric UE, it is a CS/PS mode 2 UE.
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CS voice preferred, IMS PS Voice as secondary:

With this configuration, the UE will preferably use CS domain for voice. But if the UE fails the combined procedure, and if IMS voice is possible, the UE can still use IMS for voice calls.

As per the guidance provided by SA2 in CR 0065r8 on TS 23.221, the UE only considers whether it is voice centric or data centric (for possible RAT change) when registration to CS domain fails and voice over IMS is not supported by the network, as indicated in figure A.3-1 from TS 23.221 copied below.
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IMS PS voice preferred, CS Voice as secondary: 

With this configuration, the UE will preferably use IMS for voice. But if IMS voice is not supported by the network, the UE can still use CS domain for voice calls.

As per the guidance provided by SA2 in CR 0065r8 on TS 23.221, the UE only considers whether it is voice centric or data centric (for possible RAT change) when registration to CS domain fails and voice over IMS is not supported by the network, as indicated in figures A.2.1-1 and A.2.2-1 from TS 23.221, copied below.
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IMS PS voice only: 

With this configuration, the UE will only use IMS for voice. From the point of view of registration, the UE will attempt normal registration procedures, i.e act as if CS fallback is not activated. If EUTRAN does not support IMS voice, the UE can still change RAT if it is a voice centric UE. Else, if it is a data centric UE, it can stay on current RAT.

Considering these 4 different configurations, it is clear that the UE will only consider whether it is a voice centric or data centric UE, in order to change RAT, when current RAT can not provide voice service, which means

1/ when registration to CS domain fails for a UE in CS voice only

2/ when IMS voice is not possible for a UE in IMS PS voice only

3/ when both registration to CS domain fails and IMS voice is not possible for a UE in CS voice prefered or a UE in IMS PS voice preferred

2/ and 3/ could also be extended to the case when IMS registration fails, not only when IMS voice is indicated as not supported by the network in ATTACH ACCEPT and TRACKING AREA UPDATE ACCEPT.
Proposal in C1-092534 is an attempt to introduce the voice centric and data centric indication, as well as the voice domain preference, in TS 24.301, reusing as much as possible the existing modes of operation, CS/PS mode 1 and CS/PS mode 2.
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