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Introduction
[bookmark: _Hlk510705081]UE features for Rel-18 NR NTN were first discussed in RAN1#112bis-e, and discussion was continued in RAN1#113, RAN1#114, and RAN1#114bis.  The rapporteur has compiled the UE feature groups and features for each WI and the outcome of previous discussion for these feature groups including Rel-18 NR NTN is captured in [1]. In this contribution, we provide our inputs to the UE features for Rel-18 NR NTN enhancements in RAN1#115 
Discussion
Inclusion of the 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,” for the basic Rel-18 NTN feature group has been discussed previously.  As already noted, Rel-18 NTN enhancements have not been studied for terrestrial networks and no agreement has been made on their use in terrestrial networks. For this reason, the note should be included.
Proposal 1:	Support of basic NTN features should be limited to bands in Table 5.2.2-1 in TS 38.101-5 and HAPS operation bands in Clause 5.2 of TS 38.104 .
Coverage Enhancement
In RAN 1#113 and RAN1#114 discussion was had on whether a UE can indicate support not to perform TA pre-compensation updated within a TDW if phase continuity limits may be exceeded; however, defining this component would indicate or assume a specific UE implementation and should therefore be removed. The intention of the UE capabilities should be providing what the UE is able to deliver towards the network and not how the UE reach this.
Proposal 2:	Remove component 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” from FG 44-2
Additionally, the pre-requisite FG 30-4a/b for FG 44-2 includes notes that capture a number of use cases and scenarios not intended to be supported for NTN operation.  For this reason, the scenarios under which FG 30-4 are a pre-requisite for FG 44-2 should be clarified.
Proposal 3:	Clarify the applicable scenarios and conditions for DM-RS bundling pre-requisite FG 26-1 in NTN case with FG 44-2.
The proposed changes have been reflected in Table 1, and should be captured for further discussion in RAN1#115.
Proposal 4:	Capture the proposed revisions in Table 1 for discussion of UE FGs in Rel-18 NR NTN.
[bookmark: _Ref142431184]Table 1: Proposed revisions to Rel-18 FGs for NR NTN Enhancements

	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
	44-1
	PUCCH repetition on common PUCCH resource
	1. Support repetition transmission of PUCCH for Msg4 HARQ-ACK on common PUCCH resource (i.e., PUCCH resource before dedicated configuration is provided)
2. Support receiving repetition factor in system information
3. Support receiving repetition factor in DCI format 1_0 with CRC scrambled by TC-RNTI scheduling Msg4 PDSCH
4. Support Msg3 to transmit information for PUCCH Msg4 HARQ-ACK repetition
5. Extension of the repetition transmission of PUCCH before dedicated PUCCH resource configuration
6. Support of RSRP threshold for Msg4 HARQ-ACK repetition on common PUCCH resources
	
	Yes
	No
	UE does not support PUCCH repetition for common PUCCH resources
	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]
	Optional without capability signaling

	44. NR_NTN_enh
	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.]
	At least one of {30-4a/b/c}, 26-1
	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
	44-3
	UE Rx-Tx Measurement and Report for Multi-RTT with single satellite in NTN
	1. Support UE Rx-Tx time difference and UE Rx-Tx time difference offset measurement and report for Multi-RTT positioning with single satellite in NTN
2. Support of reporting DL timing drift due to Doppler over the service link associated with the UE Rx-Tx time difference measurement period
	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



Summary
The following proposals are for discussion on UE features for Rel-18 non-terrestrial network enhancements:
Proposal 1:	Support of basic NTN features should be limited to bands in Table 5.2.2-1 in TS 38.101-5 and HAPS operation bands in Clause 5.2 of TS 38.104 .
Proposal 2:	Remove component 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” from FG 44-2
Proposal 3:	Clarify the applicable scenarios and conditions for DM-RS bundling pre-requisite FG 26-1 in NTN case with FG 44-2.
Proposal 4:	Capture the proposed revisions in Table 1 for discussion of UE FGs in Rel-18 NR NTN
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