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Abstract of the contribution: A CR in S2-1902470 proposed to change the definition of the IMS VoPS indicator that is currently set per Access Type, to be set per RAT instead. This CR was postponed at SA2#131 and is expected to be rediscussed in SA2#132.
1
Background
1.1
Voice capability indications
1.1.1
EPS

In EPS the following capability indications are used that allow establishment of an IMS Voice call over E-UTRA or, when EN-DC is supported, over NR. 

-
Blue: UE > Network indication
-
Orange: Network > UE indication
At the AS (see 3GPP TS 36.331, 36.306):

-
emergency, mo-VoiceCall establishment cause in RRCConnectionRequest message – no separate UE capability is used

NOTE:
The use of the mo-VoiceCall establishment cause is mandated as per the voiceServiceCauseIndication received by the UE on SIB2

-
As part of NR PDCP capabilities, whether the UE supports Voice over NR over MCG/SCG bearer, for EN-DC:

-
IMS-VoiceOverNR-PDCP-MCG-Bearer-15
-
IMS-VoiceOverNR-PDCP-SCG-Bearer-15
-
In addition, misc. SRVCC capabilities are defined.

-
ims-EmergencySupport in SIB1

NOTE:
It is not clear how the ims-EmergencySupport indicator relates to IMS Voice over NR, however it is assumed it is only applicable to E-UTRA i.e. it is not applicable to NR in EN-DC configurations. This is not for CT1 to address though.
At the NAS (see 3GPP TS 24.301):

-
voice domain preference and UE’s usage setting in Attach Request and TAU Request, when the UE supports CSFB/IMS Voice

-
In Attach Accept, TAU Accept:

-
IMS VoPS indicator as part of the EPS network feature support IE provided by the network

-
EMC BS indicator as part of the EPS network feature support IE provided by the network, for emergency

1.1.2
5GS

At the AS:

-
E-UTRA (see 3GPP TS 36.331, 36.306) 

-
emergency, mo-VoiceCall establishment cause in RRCConnectionRequest message – no separate UE capability is used
NOTE:
The use of the mo-VoiceCall establishment cause is mandated as per the voiceServiceCauseIndication received by the UE on SIB2 as in EPS.

-
ims-EmergencySupport5GC-r15, eCallOverIMS-Support5GC-r15 in SIB1

-
NR (see 3GPP TS 38.331 v15.30 and 38.306 v15.2.0 + approved RAN#81 CR in R2-1813437): 

-
emergency, mo-VoiceCall establishment cause in RRCSetupRequest message

-
voiceOverMCG-Bearer as part of UE-NR-Capability (which conveys the UE NR Radio Access Capability parameters). It indicates whether the UE supports IMS voice over NR PDCP for MCG bearer in NR. It is mandated to the IMS voice capable UE in NR otherwise optional (See R2-1813437).

-
ims-EmergencySupport, eCallOverIMS-Support in SIB1

At the NAS (see 3GPP TS 24.501)

-
UE’s usage setting, as defined in 3GPP TS 24.301, in the Registration Request, when the UE supports IMS Voice. 

NOTE:
There is a single UE’s usage setting in the UE when the UE supports both S1 and N1 modes i.e. the UE is consistently voice or data centric in both systems.

NOTE:
The same message is also used for mobility registration updates. 

As part of the 5GS network feature support IE provided in Registration Accept:

-
IMS VoPS indicators: IMS-VoPS-3GPP indicator, IMS-VoPS-N3GPP indicator
NOTE:
The IMS VoPS indicators are provided on an Access Type basis, not on a per-RAT basis
-
EMC i.e. Emergency services support indicator over 3GPP Access. It provides RAT and registration area specific indications whether emergency services are supported in the 5G System over E-UTRA and/or NR 

NOTE:
A separate indication EMCW is provided for non-3GPP Access.

-
EMF i.e. Emergency services fallback support indicator over 3GPP Access. It provides RAT and registration area specific indications whether emergency services fallback is supported in the 5G System over E-UTRA and/or NR (i.e. can be triggered from E-UTRAN and/or NR). 

NOTE:
The supports of emergency services and of emergency services fallback are mutually exclusive, per RAT and Registration Area.

NOTE:
EMF is not supported from non-3GPP Access

1.2
Observations
Observation 1: The IMS VoPS indicator is provided with Access Type granularity only in 5GS. It is not provided per RAT.
The support of IMS Voice in a UE may not be consistent across the RATs and Systems the UE supports. Specifically, as 5GS and NR were introduced, although the UE may support IMS Voice over E-UTRA it may not support it over NR.

Observation 2: A multi-RAT UE supporting IMS Voice in a given system (EPS, 5GS) may not support IMS Voice over all the RATs the UE supports in this system.
Observation 2 prompted the introduction of EPS/RAT fallback mechanisms in 5GS, allowing the system to “steer” a voice-centric UE back to an IMS voice capable system/RAT when necessary whilst allowing the UE to remain on an NR cell connected to 5GC otherwise. These mechanisms were specified under the assumption that IMS Voice over E-UTRA would be readily available either in EPS or in 5GS which is a reasonable assumption for multi-RAT networks i.e. said otherwise, in a network supporting both NR and E-UTRA, IMS Voice over NR is not supported unless it is also supported over E-UTRA.
Table 1: IMS Voice Support assumption for multi-RAT network

	
	NR

	
	NO
	YES

	E-UTRA
	NO
	(
	N/A

	
	YES
	(
	(


EPS/RAT Fallback is supported as follows: 

-
First, the 5GC indicates at Registration Accept over an Access Type that IMS Voice is supported over this Access Type i.e. IMS-VoPS-3GPP (resp. N3GPP) is set even in cases when not supported over the current RAT. 

NOTE:
As defined in TS23.501, the IMS-VoPS-3GPP is also set when EPS/RAT fallback is supported (exact conditions are specified in TS23.501).
-
Second, this indication allows a UE (whether or not supporting IMS voice over the current RAT) to trigger establishment of a QoS flow for voice in this RAT normally. 

-
Third, this prompts the NG-RAN to operate EPS or RAT fallback, as applicable i.e. 

-
When it is not able to support IMS voice over NR; or

-
When the NG-RAN detects, as shown in §2.1.2 above, that the UE does not support IMS Voice over NR i.e. the voiceOverMCG-Bearer indication is not set by the UE in the NR UE Radio Access Capability parameters.

The above sequence is followed which does not require any explicit indication whether or not fallback is supported.

Observation 3: EPS/RAT fallback in the 5G System allows a UE not supporting IMS Voice over NR to remain camped on an NR cell until voice is triggered at which time the NG-RAN steers the UE away from the NR cell using EPS/RAT fallback as necessary.

2
Discussion

[2] claims the UE could erroneously assume it could receive IMS voice and remain on a RAT where it would not be able to get IMS voice. 

However this claim is dubious for the following reasons.
Observation 4: the following features are expected to be deployed incrementally in a 5GS network
0)
No IMS voice over NR

1)
Add Fallback to EPS (if EPS supported by the network)

2)
Add Fallback to E-UTRA (if E-UTRA supported in 5GS)

3)
Add IMS voice over NR (5GS)
Observation 5: the IMS-VoPS-3GPP indication is not set if neither of the following conditions are fulfilled:
-
IMS VoPS supported

-
IMS VoPS not supported, EPS/RAT Fallback supported

In addition, the CR includes changes that challenge the underlying assumption for EPS/RAT fallback that IMS Voice over E-UTRA would be readily available either in EPS or in 5GS (see Table 1). It introduces NR RAT fallback however this was intentionally excluded in the study phase, given this assumption, as specified in TS23.501 §5.16.3.10:
“In order to support various deployment scenarios for obtaining IMS voice service, the UE and NR connected to 5GC may support the mechanism to direct or redirect the UE from NR connected to 5GC either towards E-UTRA connected to 5GC (RAT fallback) or towards EPS (E-UTRAN connected to EPC System fallback).”
3
Proposal
Given the above observations, no changes are seen needed to the current specifications. It is therefore proposed that the specification remains as is.
Proposal 1: No changes are made to the specifications
However, if during discussions clarifications are deemed needed to describe unforeseen deployment scenarios, we would strongly recommend that no UE changes be made.
Proposal 2: no UE changes shall be made.
4
Conclusions

Observation 1: The IMS VoPS indicator is provided with Access Type granularity only in 5GS. It is not provided per RAT.
Observation 2: A multi-RAT UE supporting IMS Voice in a given system (EPS, 5GS) may not support IMS Voice over all the RATs the UE supports in this system.
Observation 3: EPS/RAT fallback in the 5G System allows a UE not supporting IMS Voice over NR to remain camped on an NR cell until voice is triggered at which time the NG-RAN steers the UE away from the NR cell using EPS/RAT fallback as necessary.

Observation 4: the following features are expected to be deployed incrementally in a 5GS network
0)
No IMS voice over NR

1)
Add Fallback to EPS (if EPS supported by the network)

2)
Add Fallback to E-UTRA (if E-UTRA supported in 5GS)

3)
Add IMS voice over NR (5GS)

Observation 5: the IMS-VoPS-3GPP indication is not set if neither of the following conditions are fulfilled:

-
IMS VoPS supported

-
IMS VoPS not supported, EPS/RAT Fallback supported

Proposal 1: No changes are made to the specifications.
Proposal 2: no UE changes shall be made.
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