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1. [bookmark: _Ref18181]Introduction
The latest version of UE features list for NR-NTN is provided in [1]. In this contribution, our views on some features are elaborated with corresponding updates.
1. [bookmark: _Ref54269283]Discussion on UE feature for NR-NTN
As Table 1 UE features for NR-NTN lists, FG 44-1, 44-2 and FG 44-3 are changed. 
W.r.t FG 44-1, it’s preferred to move component 3 (i.e., Support receiving repetition factor in DCI scheduling Msg4 PDSCH) to a new FG 44-1a. According to existing solution, if only one repetition factor is broadcast in system information, the dynamic indication of repetition factor via DCI scheduling msg4 PDSCH is not supported. Therefore, this component is not mandatory for PUCCH repetition for msg4 HARQ-ACK and it’s preferred to move component 3 in another feature group if supported instead of in FG 44-1. 
W.r.t FG 44-2, it’s preferred to delete the component 3 (i.e., Support not to perform TA pre-compensation update within an actual TDW if it causes phase discontinuity that may violate the phase difference limit) since the intention is not clear. In NTN, the adjustment value of TA pre-compensation is up to UE implementation. If UE does not want to perform TA pre-compensation update, it can just keep the previous TA pre-compensation value when allowed to update TA pre-compensation. Hence, no need to “support not to perform TA pre-compensation update” as it can be implemented by UE anyway. Additionally, the discussion on the determination of actual TDW size along with the impact of TA pre-compensation is still on-going, it’s more reasonable to remove it.
New FG 44-2a and FG 44-2b are preferred to be added. Firstly, the capability of maximum duration for DMRS bundling should be reported to network. Then network can configure proper nominal TDW. Hence, FG 44-2a should be added. Moreover, the TA pre-compensation update may cause phase discontinuity, in which case TA pre-compensation update should be an event to determine actual TDW. However, for UE with advance capability, it may be possible that UE can handle the phase jump caused by TA pre-compensation update, in which case the TA pre-compensation update is not an event to determine actual TDW. Therefore, FG 44-2b should be added to indicate network whether TA pre-compensation update should be considered as event for actual TDW determination. And FG 44-2a should also exclude the impact of TA pre-compensation update since TA pre-compensation may or may not impact TDW determination depending on FG 44-2b.
W.r.t FG 44-3, the component 2 (i.e., Support of assistance information report [to mitigate the timing error] in Multi-RTT positioning in NTN) is preferred to be deleted. Currently, the identified assistance information is ephemeris and common TA, which can be reported to LMF by gNB. In this case, no need to support assistance information report from UE and component 2 is not needed.
In conclusion, the updates on UE features for NR-NTN can be found in Table 1.
Proposal-1: The updates on the UE features for Rel-18 NR-NTN listed in Table 1 should be supported. 
1. Discussion on UE feature for ATG
In Rel-17, the WID of NTN has clarified that enhancements for NR-NTN are implicitly compatible to HAPS and ATG. However, since bands for ATG were not specified in Rel-17, the Rel-17 NR-NTN UE features were not specified applicable for ATG. In Rel-18, the ATG bands have been defined as shown in [2]. Moreover, RAN4 has sent LS to RAN1 to ask if the UE features 26-5 ‘Increasing the number of HARQ processes’ and 26-10 ‘K1 range extension’ can be used for Rel-18 NR ATG [3]. Hence, it is preferred to directly extend these two UE features to Rel-18 ATG with consideration that these Rel-17 NR-NTN features were designed to be applicable to ATG. To achieve this extension, as one option, the new FG 44-4 and 44-5 can be added.
Proposal-2: The NR-NTN UE features 26-5 and 26-10 should be extended to Rel-18 ATG as shown in Table-2. 



[bookmark: _Ref134801033]Table 1 UE features for Rel-18 NR-NTN
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	44. NR_NTN_enh-Core
	44-1
	PUCCH repetition for Msg4 HARQ-ACK
	1. Support repetition transmission of PUCCH for Msg4 HARQ-ACK on common PUCCH resource 
2. Support receiving repetition factor in system information
[bookmark: _GoBack] [3. Support receiving repetition factor in DCI scheduling Msg4 PDSCH]
[43. Support Msg3 to transmit information for PUCCH Msg4 HARQ-ACK repetition]
[54. Extension of the repetition transmission of PUCCH before dedicated PUCCH resource configuration]
	
	Yes
	No
	UE does not support PUCCH repetition for Msg4 HARQ-ACK
	Per Band
	N/A
	N/A
	N/A
	A UE that includes [RAN2 parameter name] in [RRC Setup Request] must support FG 44-1

[Note: This UE feature group is applicable only for bands in Table 5.2.2-1 in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	[bookmark: _Hlk141709048]Optional without capability signaling

	44. NR_NTN_enh-Core
	44-1a
	PUCCH repetition for Msg4 HARQ-ACK based on dynamic indication
	1. Support receiving repetition factor in DCI scheduling Msg4 PDSCH
	44-1
	Yes
	No
	UE does not support receiving PUCCH repetition factor for Msg4 HARQ-ACK via dynamic indication
	Per Band
	N/A
	N/A
	N/A
	[Note: This UE feature group is applicable only for bands in Table 5.2.2-1 in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	Optional without capability signaling

	44. NR_NTN_enh-Core
	44-2
	NTN DMRS bundling enhancement for PUSCH
	1. Support of DM-RS bundling for PUSCH over consecutive slots
2. Support of pre-compensation to keep phase rotation due to timing drift within the phase difference limit
[3. Support not to perform TA pre-compensation update within an actual TDW if it causes phase discontinuity that may violate the phase difference limit.]
	30-4a/b
	Yes
	No
	UE does not support DM-RS bundling enhancement for PUSCH in NTN
	Per Band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Table 5.2.2-1 in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	Optional with capability signaling

	44. NR_NTN_enh-Core
	44-2a
	Max duration for DMRS bundling for PUSCH in NTN
	1. The maximum duration for DMRS bundling for PUSCH in NTN without taking TA pre-compensation update into account
	44-2
	Yes
	No
	Network does not know the maximum duration for DMRS bundling in NTN
	Per Band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Table 5.2.2-1 in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	Optional with capability signaling

	44. NR_NTN_enh-Core
	44-2b
	NTN DMRS bundling across pre-compensation segments
	1. Support DMRS bundling across pre-compensation segments
	44-2
	Yes
	No
	UE does not support DM-RS bundling across pre-compensation segments in NTN
	Per Band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Table 5.2.2-1 in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	Optional with capability signaling

	44. NR_NTN_enh-Core
	44-3
	UE Rx-Tx Measurement and Report for Multi-RTT with single satellite in NTN
	1. Support UE Rx-Tx Measurement and Report for Multi-RTT positioning with single satellite in NTN
[2. Support of assistance information report [to mitigate the timing error] in Multi-RTT positioning in NTN]
	13-4, 13-8
	Yes
	No
	UE does not support Multi-RTT positioning with single satellite in NTN
	Per Band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for bands in Table 5.2.2-1 in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	Optional with capability signaling



Table 2 UE features for Rel-18 ATG
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	44. NR_NTN_enh-Core
	44-4
	Increasing the number of HARQ processes
	1. The maximal supported HARQ process number is X for UL and Y for DL
	
	Yes
	No
	UE does not support increased number of HARQ processes
	Per Band
	N/A
	N/A
	N/A
	Candidate component values for (X,Y): {(16,32),(32,16),(32,32)}

Note: This UE feature group is applicable only for ATG operation bands in Table 5-1 in TR 38.876
	Optional without capability signaling

	44. NR_NTN_enh-Core
	44-5
	K1 range extension
	1.	Support of extended K1 value range of (0..31) for unpaired spectrum
	
	Yes
	No
	UE does not support K1 range extension
	Per Band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for ATG operation bands in Table 5-1 in TR 38.876
	Optional without capability signaling
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