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Introduction
In RAN1#114 meeting, a list of Rel-18 UE features for NR NTN were agreed as baseline for further discussions [1]. In this contribution, we address the remaining aspects.
Discussion 
1. 
FG 44-1 

	44. NR_NTN_enh
	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
3. Support receiving repetition factor in DCI 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
	FFS
	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]
	Optional without capability signaling


· Comments: 
1) For the component highlighted in the component column, it has been agreed that PUCCH repetition is supported for the PUCCH transmissions when dedicated PUCCH resource configuration is not provided in RAN#101 meeting [2]. Thus FG 44-1 should include component 5, and the square brackets can be removed.
2) For the prerequisite feature, we consider it can be sepearted with the capability of slot based dynamic PUCCH repetition indication in connected mode, thus no need to introduce any other current feature group as the prerequisite.
3) For the note of applicable band, it is applicable for both satellite and HAPS.

Proposal 1: The UE feature group of FG 44-2 is updated as following considering the following aspects:
· The component of “Extension of the repetition transmission of PUCCH before dedicated PUCCH resource configuration” in FG44-1 should be supported;
· remove FFS in the the prerequisite feature column;
· The UE feature group of FG 44-1 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
	44. NR_NTN_enh
	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
3. Support receiving repetition factor in DCI 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
	FFS
	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]
	Optional without capability signaling




FG 44-2 
	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.]
	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



· Comments: 
1) In RAN1#114 meeting, an agreement of UE reports the max TDW size it can support by fulfilling the phase difference limit requirement was achieved. And it is FFS whether FG 30-4 is used without new FG or new FG is introduced, which is suggested to be discussed in UE feature session. Considering the large timing drift and Doppler shift in NTN, UE may need to do pre-compensation to keep phase rotation. Thus, we propose to have a new UE feature to report the max TDW size for NTN UE, which can be as a component of FG 44-2.
2) For current DMRS bundling, UE should be allowed not to perform autonomous TA adjustment during the actual TDW since the adjustment would lead to phase discontinuity. For NTN, although phase pre-compensation has been introduced due to the large timing drift, the TA pre-compensation update within an actual TDW is allowed not to be performed if phase difference limit cannot be kept for UE. There, the third bullet in component columns should be kept and the square brackets can be removed
3) For the note of applicable band, it is applicable for both satellite and HAPS. 

Proposal 2: The UE feature group of FG 44-2 is updated as following considering the above aspects:
	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.]
4. Report the max TDW size it can support by fulfilling the phase difference limit requirement
	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



FG 44-3 

	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 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


· Comments: 
1) In RAN1#114, agreements on supporttive of UE Rx – Tx time difference offset report have been agreed, thus we propose to add it in the the component in the feature list.
2) It was agreed in the last meeting the DL timing drift is reported by UE to handle the timing error issue. This should be reflected.
3) For the note of applicable band, there is no reason to apply this capability for HAPS operation bands since Multi-RTT with single satellite approach is not simlulated/verified under HAPS scenario.
Proposal 3: The UE feature group of FG 44-3 is updated as following considering the following aspects:
- For FG 44-3, support of UE Rx – Tx time difference offset report should be added in the component 1.
- Update component 2 to include the DL timing drift is reported by UE to handle the timing error issue
- The UE feature group of FG 44-2 is applicable only for bands in Table 5.2.2-1 in TS 38.101-5 
	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 assistance information DL timing drift 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




Conclusion
In this contribution, we discuss the Rel-18 UE features for NR NTN. The following proposals are presented:

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: The UE feature group of FG 44-2 is updated as following considering the following aspects:
· The component of “Extension of the repetition transmission of PUCCH before dedicated PUCCH resource configuration” in FG44-1 should be supported;
· remove FFS in the the prerequisite feature column;
· The UE feature group of FG 44-1 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
	44. NR_NTN_enh
	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
3. Support receiving repetition factor in DCI 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
	FFS
	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]
	Optional without capability signaling


 Proposal 2: The UE feature group of FG 44-2 is updated as following considering the above aspects:
	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.]
4. Report the max TDW size it can support by fulfilling the phase difference limit requirement
	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


Proposal 3: The UE feature group of FG 44-3 is updated as following considering the following aspects:
- For FG 44-3, support of UE Rx – Tx time difference offset report should be added in the component 1.
- Update component 2 to include the DL timing drift is reported by UE to handle the timing error issue
- The UE feature group of FG 44-2 is applicable only for bands in Table 5.2.2-1 in TS 38.101-5 
	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 assistance information DL timing drift 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
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