[bookmark: OLE_LINK2][bookmark: OLE_LINK1]3GPP TSG RAN WG1 #115	R1-2311208
Chicago, USA, November 13th – November 17th, 2023

Source:	ZTE
Title:	Discussion on UE feature for NR-NTN
Agenda Item:	8.16.14
Document for: Discussion
1. [bookmark: _Ref18181]Introduction
[bookmark: _GoBack]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 lists, FG 44-1 and 44-2 are changed. 
· W.r.t FG 44-1, it’s preferred to removed the bracket of the note. The feature of PUCCH repetition on common PUCCH resource is designed for R18 NTN to mitigate the large path loss. For legacy TN, no coverage issue was identified and no enhancement on common PUCCH was discussed. Therefore, it is preferred to restrict this FG to NTN.
· W.r.t FG 44-2, as discussed in previous meeting, “support not to perform” is a weird wording. However, how to handle confliction between TA pre-compensation and DMRS bundling should be reflected somewhere since RAN1 has made following working assumption. 
	Working assumption
For NTN-specific PUSCH DMRS bundling, to satisfy the phase difference limit without causing phase discontinuity, it is assumed that pre-compensation to keep phase rotation due to timing drift within the phase difference limit can be performed at UE side.
· UE shall not perform TA pre-compensation update within an actual TDW if it causes phase discontinuity that may violate the phase difference limit.
· FFS: how to determine the actual TDW
· FFS: specification impact
· Send an LS to RAN4


In our view, TA pre-compensation should have higher priority than DMRS bundling since it affects the synchronization. Therefore, when confliction happens, UE should be able to stop the DMRS bundling. And the wording of component 3 can be updated as shown in Table 1. Besides, since the DMRS bundling in NTN need to consider impact of phase rotation due to timing drift and TA pre-compensation, the maximum duration for DMRS bundling in NTN is different from that in TN. Therefore, it is preferred to add component 4 for the report of maximum duration for DMRS bundling in NTN.
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. 



[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
	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 stop DMRS bundling when perform TA pre-compensation update within an actual TDW if it which causes phase discontinuity that may violate the phase difference limit.]
4. Maximum duration during which UE is able to maintain power consistency and phase continuity to support DM-RS bundling for PUSCH, when pre-compensation to keep phase rotation due to timing drift within the phase difference limit is performed and without taking TA pre-compensation update into account
	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
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