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1. Introduction
In RP-181397, IMS voice over NR on MCG bearer was agreed to be mandatory with capability signaling in NR SA,  IMS voice over NR on SCG bearer was agreed to be optional with capability signaling. 

RAN2#AH 1807, some company proposes to introduce voNR capability in [4]. We clarify our views in this paper. 
2. Discussion

1. What is the definition of IMS voice capability?
Based on TS 23.502, CN/NAS just decides whether IMS voice is supported. During the UE Capability Check procedure, RAN just tells CN 1-bit information on whether IMS voice can be supported in current registration area from UE/RAN capability perspective. How to support IMS voice (VoNR, RAT/EPS fallback), is determined by RAN. 
Base on the RAN#80 conclusion, the IMS voice capability is clearly defined:

1) IMS voice over NR on MCG bearer was agreed to be mandatory with capability signalling

2) IMS voice over NR on SCG bearer was agreed to be optional with capability signalling
IMS voice feature can have 2 types of functions in [5]:
· the basic functions needs to be mandatory supported
	Feature Name
	Protocol Layer
	Category
	Standardization plan
	Already in R15 NR spec?

	Flow based QoS, GBR, PBR, LCP, DRB combinations
	MAC
	Basic function
	R15
	Yes

	SM signaling
	NGAP
	Basic function
	R15
	Yes

	UE capability match
	NGAP
	Basic function
	R15
	Yes, in SA2


· The enhancement function are optionally supported, e.g. ROHC/repetition for the coverage and performance, ConfiguredGrant for capacity, DRX for power saving. 
We consider the basic function for IMS voice capable should be mandatory supported. The first funcition is mandatory supported in UE, the other 2 functions are mandatory supported in the network. Also we consider that similar functions have been already considered mandatory in LTE. For the enhancement functions if supported, UE can report it to gNB as assistant information for coverage, capacity and power saving enhancement. For EPS fallback UE, the flow based QoS etc. basic functions have been mandatory supported. 
Based on the analysis above, we consider there is no need to have separate capability bit for IMS voice capability and EPS fallback UE. 
Proposal 1a. Confirm that the 3 basic functions above for IMS voice need to be mandatory supported.
 Proposal 1b.There seems no need to have separate capability bit for the EPS fallback. Each bit for the IMS voice over NR on MCG/SCG bearer is enough to determine the VoNR or RAT fallback support. 
2. Whether to separate IMS Voice capability bits for NR-FDD, NR-TDD, FR2.
VoNR is supported as long as RB with 5QI=1 is established for a voice packet transmission, it does not strictly depend on enhanced capabilities. The basic function to support VoNR is not dependent on FDD, TDD or FR2. Also only some enhanced function related to physical layer e.g. DRX, multipleConfiguredGrant listed in Annex is ‎differentiated between FDD and TDD in TS 38.306. 
Therefore, those enhanced functions can be separately defined capability with different bits, indicating each capability for FDD and TDD, FR2. It is not necessary to strongly bind them with IMS voice capability.  
Proposal 2. Do not define separate IMS voice capability bits for NR-FDD, NR-TDD, FR2.
3. Whether to define VoLTE bit in UE-NR-Capability for gNB.
In TS 23.502, NG-RAN is configured to support EPS fallback for IMS voice and decides to trigger fallback to EPS, taking into account UE capabilities, indication from AMF that "Redirection for EPS fallback for voice is possible", network configuration and radio conditions. 
From the point view of the EPS fallback procedure, if UE does not support VoNR, gNB have to perform the EPS fallback after bearer 5QI =5 is established. Although some feature group indicators related VoLTE are defined in LTE, we consider it has no impact the EPS fallback decision. 
A simple solution is to leave the decision on fallback to EPS based on operator policy. Only if UE supports LTE and theres is LTE coverage, then UE should be handover to 4G for the good experience. No voLTE capability is defined in TS 36.331. It is very strange to define VoLTE capability in UE-NR-Capability. Therefere, RAN2 should first to discuss wehter to define VoLTE capability in LTE.
Proposal 3. Do not define VoLTE bit in UE-NR-Capability for gNB. 
4. Whether to add LTE SRVCC capability bits in UE-NR-Capability.

LTE SRVCC capability can not impact the EPS fallback decision. Only if UE supports VoLTE and there is LTE coverage, then UE should be handover to 4G for the good experience, regardless LTE coverage is continuous or not and LTE SRVCC capability is supported or not. If EPS fallback UE can not support LTE SRVCC when UE is out of LTE coverage, the voice continuity is not achieved. We see that no new issue is brought by EPS fallback.  Both VoLTE UE originally in LTE and EPS fallback UE have the same issue.
Therefore, it is not necessary to add LTE SRVCC capability in UE-NR-Capability.
Proposal 4. Do not define LTE SRVCC capability bits in UE-NR-Capability for gNB. 
5. Whether to add VoNR capability into UE-EUTRA-Capability.
If UE support IMS voice capability in NR then it is reasonable to report it to eNB. Only if there is NR coverage then UE should be handover to NR based on this capability for the good experience. 
Therefere IMS voice capability needs to be added in UE-EUTRA-Capability. The corresponding CR has been prepared in [6].
Proposal 5. Add IMS voice over NR capability into UE-EUTRA-Capability.
3. Conclusion
In this contribution, we discuss the RAN2 impact of UE capability to support voice over NR and have the following proposal:
Proposal 1a. Confirm that the 3 basic functions above for IMS voice need to be mandatory supported.

 Proposal 1b.There seems no need to have separate capability bit for the EPS fallback. Each bit for the IMS voice over NR on MCG/SCG bearer is enough to determine the VoNR or RAT fallback support. 

Proposal 2. Do not define separate IMS voice capability bits for NR-FDD, NR-TDD, FR2.
Proposal 3. Do not define VoLTE bit in UE-NR-Capability for gNB. 
Proposal 4. Do not define LTE SRVCC capability bits in UE-NR-Capability for gNB.
Proposal 5. Add IMS voice over NR capability into UE-EUTRA-Capability.
A draft CR is proposed in [6].
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5. Annex
The followings are some enhanced functions defined as optional capabilities in TS 38.306. 
	Definitions for parameters
	Per
	M
	FDD-TDD diff

	longDRX-Cycle

Indicates whether UE supports long DRX cycle as specified in TS 38.321 [8].
	UE
	Yes
	Yes

	multipleConfiguredGrant

Indicates whether UE supports [16] configured grant configurations per cell group.
	UE
	No
	Yes

	shortDRX-Cycle

Indicates whether UE supports short DRX cycle as specified in TS 38.321 [8].
	UE
	Yes
	Yes

	continueROHC-Context

Defines whether the UE supports ROHC context continuation operation where the UE does not reset the current ROHC context upon handover.
	UE
	No
	No

	maxNumberROHC-ContextSessions

Defines the maximum number of header compression context sessions supported by the UE, excluding context sessions that leave all headers uncompressed.
	UE
	No
	No

	shortSN

Indicates whether the UE supports 12 bit length of PDCP sequence number.
	UE
	Yes
	No

	supportedROHC-Profiles

Defines which ROHC profiles from the list below are supported by the UE:

-
0x0000 ROHC No compression (RFC 5795)

-
0x0001 ROHC RTP/UDP/IP (RFC 3095, RFC 4815)

-
0x0002 ROHC UDP/IP (RFC 3095, RFC 4815)

-
0x0003 ROHC ESP/IP (RFC 3095, RFC 4815)

-
0x0004 ROHC IP (RFC 3843, RFC 4815)

-
0x0006 ROHC TCP/IP (RFC 6846)

-
0x0101 ROHC RTP/UDP/IP (RFC 5225)

-
0x0102 ROHC UDP/IP (RFC 5225)

-
0x0103 ROHC ESP/IP (RFC 5225)

-
0x0104 ROHC IP (RFC 5225)

A UE that supports one or more of the listed ROHC profiles shall support ROHC profile 0x0000 ROHC uncompressed (RFC 5795).
	UE
	No
	No

	uplinkOnlyROHC-Profiles

Indicates which ROHC profile(s) from the list below are supported in uplink-only ROHC operation by the UE.

-
0x0006 ROHC TCP (RFC [6846])

A UE that supports uplink-only ROHC profile(s) shall support ROHC profile 0x0000 ROHC uncompressed (RFC 5795).
	UE
	No
	No


	Definitions for parameters
	Per
	M
	FDDTDD

DIFF
	FR1

FR2

DIFF

	pdsch-RepetitionMultiSlots

Indicates whether the UE supports receiving PDSCH scheduled by DCI format 1_0 or 1_1 when configured with higher layer parameter aggregationFactorDL > 1.
	UE
	Tbd
	No
	Tbd

	pusch-RepetitionMultiSlots

Indicates whether the UE supports transmitting PUSCH scheduled by DCI format 0_0 or 0_1 when configured with higher layer parameter aggregationFactorIUL > 1.
	UE
	Tbd
	No
	No

	type1-PUSCH-RepetitionMultiSlots

Indicates whether the UE supports Type 1 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value equal to 2, 4, or 8 with a single repetition of the transport block within each slot, and redundancy version pattern as indicated by UL-TWG-RV-rep. A UE supporting this feature shall also support Type 1 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value of one.
	UE
	Tbd
	No
	No

	type2-PUSCH-RepetitionMultiSlots

Indicates whether the UE supports Type 1 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value equal to 2, 4, or 8 with a single repetition of the transport block within each slot, and redundancy version pattern as indicated by UL-TWG-RV-rep. A UE supporting this feature shall also support Type 2 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value of one.
	UE
	Tbd
	No
	No

	configuredUL-GrantType1

Indicates whether the UE supports Type 1 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value of one.
	UE
	Tbd
	No
	No

	configuredUL-GrantType2

Indicates whether the UE supports Type 2 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value of one.
	UE
	Tbd
	No
	No


