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Introduction
[bookmark: _Hlk510705081]RAN1 started discussion Rel-18 UE features for selected topics in RAN1#112bis-e [1]. In RAN1#113 an extended set of topics will be included, where rapporteur’s input on UE features for each WI will be presented for discussion as well. Hence, in this contribution we provide our initial views on UE features for NR NTN enhancements WI [2]. 
Discussion
The following new FGs can be identified for NR NTN
· PUCCH repetitions for Msg4 HARQ-ACK
· DMRS bundling for PUSCH
· Inherit the Rel-17 DMRS bundling for PUSCH capbilities such that the functionality builds on top of the existing defined feature.
· Multi-RTT support for UE location verification
· Inherit Rel-16 multi-RTT capabilities such that the functionality builds on top of the existing defined feature.

Baseline FGs for DMRS bundling and multi-RTT can either  be copied from Rel-17/16 (approach 1 below), or directly referred to (approach 2 below)

Proposal 1: adopt the following FG for PUCCH repetition for MSG4 HARQ-ACK

	Index
	FG
	Components 
	Pre-requisites
	Note

	44-1
	PUCCH repetitions for Msg4 HARQ-ACK for NR NTN
	1) Aqcuiring the Msg4 PUCCH repetition configuration and RSRP threshold from System Information
2) Support for {2, 4, 8} times repetition for PUCCH for Msg4 HARQ-ACK
3) Msg3 [support Indication / repetition request] for PUCCH Msg4 HARQ-ACK repetition
4) Reading of indicated amount of indicated amont of repetitions for PUCCH for Msg4 HARQ-ACK vis reinterpretation of DCI scheduling Msg4
5) Performing indicated amount of repetitions of PUCCH for Msg4 HARQ-ACK
	
	




Approach 1: copying the DMRS-bunlding  and multi-RTT capabilities for NTN

	Index
	FG
	Components 
	Pre-requisites
	Note

	44-2
(30-4)
	The maximum duration for DM-RS bundling for PUSCH for NR-NTN
	1) The maximum duration during which UE is able to maintain power consistency and phase continuity to support DM-RS bundling for PUSCH
2) Support for pre-compensation for phase continuity maintenance during the configured TDW
3) Suspension of TA pre-compensation update within an actual TDW
	
	1) [For FDD {4, 8, 16, 32}, 
for TDD {2, 4, 8, 16}]

	44-3
(30-4a)
	DM-RS bundling for PUSCH repetition type A for NR-NTN
	Support DM-RS bundling for PUSCH repetition type A over consecutive symbols
	44-2 and at least one of {5-14, 5-16, 5-17}
	

	44-4
(30-4b)
	DM-RS bundling for PUSCH repetition type B for NR-NTN
	Support DM-RS bundling for PUSCH repetition type B over consecutive symbols
	44-2, 11-5
	

	44-5
(30-4c)
	DM-RS bundling for TB processing over multi-slot PUSCH for NR-NTN
	Support DM-RS bundling for TB processing over multi-slot PUSCH over consecutive symbols

	44-2, 30-3
	

	44-6
(30-4e)
	Enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH for NR-NTN
	Support enhanced inter-slot frequency hopping with inter-slot bundling for PUSCH

	At least one of {44-3 44-4, 44-5}
	

	44-7
(30-4g)
	Restart DM-RS bundling for NR-NTN
	Support restarting DM-RS bundling after the events triggered by DCI or MAC CE that violate power consistency and phase continuity
Note: Events which are triggered by DCI or MAC CE, but do not require UE capability to resume maintaining power consistency and/or phase continuity as specified in subclause 6.1.7 of 38.214 v17.3.0 are excluded from this feature
	44-2
	

	44-8
(13-1)
	Common DL PRS Processing Capability for NR-NTN
	1. Maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
2. DL PRS buffering capability: Type 1 or Type 2
3. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
4. Max number of DL PRS resources that UE can process in a slot under it
Note: The above parameters are reported assuming a configured measurement gap and a maximum ratio of measurement gap length (MGL) / measurement gap repetition period (MGRP) of no more than 30%.
	
	1a)	FR1 bands: {5, 10, 20, 40, 50, 80, 100}
1b)	FR2 bands: {50, 100, 200, 400}

2a) Type 1 – sub-slot/symbol level buffering
2b) Type 2 – slot level buffering

3a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
3b) N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

4a) FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
4b) FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

	44-9
(13-4)
	DL PRS Resources for Multi-RTT for NR-NTN
	1. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE.
2. Max number of TRPs across all positioning frequency layers per UE. 
3. Max number of positioning frequency layers UE supports

	44-8
	1) {1, 2}
2) {4, 6, 12, 16, 24, 32, 64, 128, 256}
3) {1, 2, 3, 4}

	44-10
(13-4a)
	DL PRS Resources for Multi-RTT on a band for NR-NTN
	1. Max number of DL PRS Resources per DL PRS Resource Set 
2. Max number of DL PRS Resources per positioning frequency layer. 

	44-8
	1) {1, 2, 4, 8, 16, 32, 64}
Note: 16, 32, 64 are only applicable to FR2 bands
2) {6, 24, 32, 64, 96, 128, 256, 512, 1024}
Note: 6 is only applicable to FR1 bands

	44-11
(13-4b)
	DL PRS Resources for Multi-RTT on a band combination for NR-NTN
	1. Max number of DL PRS Resources supported by UE across all frequency layers, TRPs and DL PRS Resource Sets for FR1-only. 
2. Max number of DL PRS Resources supported by UE across all frequency layers, TRPs and DL PRS Resource Sets for FR2-only.
3. Max number of DL PRS Resources supported by UE across all frequency layers, TRPs and DL PRS Resource Sets for FR1 in FR1/FR2 mixed operation.
4. Max number of DL PRS Resources supported by UE across all frequency layers, TRPs and DL PRS Resource Sets for FR2 in FR1/FR2 mixed operation.
	44-8
	1) {6, 24, 64, 128, 192, 256, 512, 1024, 2048}
Note this is reported for FR1 only BC.
2) {24, 64, 96, 128, 192, 256, 512, 1024, 2048}
Note this is reported for FR2 only BC
3) {6, 24, 64, 96, 128, 192, 256, 512, 1024, 2048}
Note this is reported for BC containing FR1 and FR2 bands
4) {24, 64, 96, 128, 192, 256, 512, 1024, 2048}
Note this is reported for BC containing FR1 and FR2 bands




With a generan note that was used for Rel-17 NTN solutions 


Or alternatively, in short, reference the existing capabilities, as nothing currently forbids supporting 30-4 family of FGs in NTN bands. However, for some deployments the enhancements in Rel-18 are needed, and hence there is a value in supporting a Rel-18 specific UE FG for those, as seen in the table below:

Approach 2: Referencing the the DMRS-bundling  and multi-RTT capabilities of Rel-17 and Rel-16

	Index
	FG
	Components 
	Pre-requisites

	44-2

	DMRS-bundling enhancement for NR NTN
	1) Support for pre-compensation for phase continuity maintenance during the configured TDW
2) Suspension of TA pre-compensation update within an actual TDW
	30-4

	44-3
	Multi-RTT for network verified UE location for NR NTN
	Support for multi-RTT positioning for network verified location for NR NTN
	13-4, 13-4a, 14-4b




Proposal 2: Adopt the Approach 2 of referencing the  Rel-17 DMRS bundling capabilities and Rel-16 multi-RTT capabilities for NTN

As the NR-NTN FGs only apply to bands that are applicable to NTN, the Rel-17 practice can be reused in Rel-18 by adding the following note to all the new NR-NTN FGs, and discuss if the HAPS part of the note should be applied as well:

Proposal 3: Add the following note on band applicability used in Rel-17 NTN FGs to all the new Rel-18 NR-NTN FGs:
· 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]


Conclusion
In this contribution we propose to inherit the Rel-17 DMRS bundling and Rel-16 multi-RTT capabilities for NTN resulting with the following structure is proposed for the NR NTN work item’s UE capabilities:
Proposal 1: adopt the following FG for PUCCH repetition for MSG4 HARQ-ACK

	Index
	FG
	Components 
	Pre-requisites
	Note

	44-1
	PUCCH repetitions for Msg4 HARQ-ACK for NR NTN
	1) Aqcuiring the Msg4 PUCCH repetition configuration and RSRP threshold from System Information
2) Support for {2, 4, 8} times repetition for PUCCH for Msg4 HARQ-ACK
3) Msg3 [support Indication / repetition request] for PUCCH Msg4 HARQ-ACK repetition
4) Reading of indicated amount of indicated amont of repetitions for PUCCH for Msg4 HARQ-ACK vis reinterpretation of DCI scheduling Msg4
5) Performing indicated amount of repetitions of PUCCH for Msg4 HARQ-ACK
	
	



Proposal 2: Adopt the Approach 2 of referencing the  Rel-17 DMRS bundling capabilities and Rel-16 multi-RTT capabilities for NTN
	Index
	FG
	Components 
	Pre-requisites

	44-2

	DMRS-bundling enhancement for NR NTN
	1) Support for pre-compensation for phase continuity maintenance during the configured TDW
2) Suspension of TA pre-compensation update within an actual TDW
	30-4

	44-3
	Multi-RTT for network verified UE location for NR NTN
	Support for multi-RTT positioning for network verified location for NR NTN
	13-4, 13-4a, 14-4b



Proposal 3: Add the following note on band applicability used in Rel-17 NTN FGs to all the new Rel-18 NR-NTN FGs:
· 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]
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