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Introduction
In RAN1#114bis meeting, the UE features for NR-NTN is further updated in [1].
In this contribution, we present our views on the remaining issues of UE features for NR NTN.
Discussion
FG 44-1 
The following table was agreed on PUCCH repetition on common PUCCH resource in last RAN1 meeting [1].
Currently, whether FG 44-1 is applicable only for NTN&HAPS band or not is still pending. Based on the previous study on NR coverage enhancement [2], the performance of PUCCH repetition with HARQ-ACK for Msg4 and shows 3 dB and 6 dB gain when the number repetitions is increased to 2 and 4 respectively at 2 GHz in rural scenario. As the feature of PUCCH repetition on common PUCCH resource also useful for terrestrial network, it could also be supported in the TN band. Therefore, we suggest to extend FG 44-1 to TN band.
Proposal 1: FG 44-1 is applicable for NTN, HAPS and TN band.
Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
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	44. NR_NTN_enh
	44-1
	PUCCH repetition on common PUCCH resource for Msg4 HARQ-ACK
	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
	FFS
	Yes
	No
	UE does not support PUCCH repetition for common PUCCH resources 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
The following table was agreed on DMRS bundling in last RAN1 meeting [1].
Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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



From our understanding, a new FG, e.g., FG 44-2a should be introduced for TDW size indication in addition to FG 30-4 and FG 44-2. From UE capability respective, the DMRS bundling in NTN requires UE to preform phase pre-compensation in addition to keep phase continuity and power consistency.  It is not reasonable to use single FG to report two different UE capabilities. TN and NTN integration is an important trend, in case of NTN cell and TN cell providing service at the same time, a single TDW size is not enough as the TDW size for NTN and TN would be different, considering that UE needs to perform phase rotation compensation in NTN. And the candidate values for the maximum duration for FDD are {4, 8, 16, 32} in TN. Considering UE needs to perform phase rotation compensation, different candidate values for the maximum duration in NTN may needed.
The component 2 is not clear on the UE behavior of phase pre-compensation, e.g., whether UE pre-compensate both feeder link and access link or access link only. It is noted in the following agreement [2] that phase difference limit requirement is assumed to be at gNB receiver from RAN1 perspective. Therefore, it is suggested to update component 2 as Support of pre-compensation to keep phase rotation due to timing drift within the phase difference limit at the uplink time synchronization reference point.
	Agreement [2]
For NTN-specific PUSCH DMRS bundling,
· As UE capability report,
· UE reports the max TDW size it can support by fulfilling the phase difference limit requirement.
· Note: phase difference limit requirement is assumed to be at gNB receiver from RAN1 perspective.
· Details, e.g., whether FG 30-4 is used without new FG or new FG is introduced, is discussed in UE feature session.
· No consensus on whether to support Option 1d/1e/1f/1g.


For component 3, the TA update will cause phase change and may break the phase continuity. Based on the working assumption achieved in RAN1#112bis[3], the UE shall not perform TA pre-compensation update within an actual TDW if it cause phase discontinuity that may violate the phase difference limit. This UE behaviour clarification on TA compensation update should be captured somewhere in the spec. by either RAN1 or RAN4. However, it is improper to capture it here in the UE capability by saying that UE support not to perform TA pre-compensation update within an actual TDW,  as UE capability indicate what UE is capable to do. Therefore, we suggest to delete the component 3 in FG 44-2, and clarify the UE behaviour on TA compensation update within actual TDW in TS 38.213.
	Working assumption [3]
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


Proposal 2: A new FG, e.g., FG 44-2a is introduced for UE reporting max TDW size in NTN.
Proposal 3: Propose to update component 2 of FG 44-2 as Support of pre-compensation to keep phase rotation due to timing drift within the phase difference limit at the uplink time synchronization reference point.
Proposal 4: Delete component 3 of FG 44-2, and clarify the UE behavior on TA compensation update within actual TDW in TS 38.213.

Conclusions
In this contribution, we present the discussion on the UE feature list for the NR NTN. It is proposed to capture the following proposals to update the UE feature list.
Proposal 1: FG 44-1 is applicable for NTN, HAPS and TN band.
Proposal 2: A new FG, e.g., FG 44-2a is introduced for UE reporting max TDW size in NTN.
Proposal 3: Propose to update component 2 of FG 44-2 as Support of pre-compensation to keep phase rotation due to timing drift within the phase difference limit at the uplink time synchronization reference point.
[bookmark: _GoBack][bookmark: _Ref506568004]Proposal 4: Delete component 3 of FG 44-2, and clarify the UE behavior on TA compensation update within actual TDW in TS 38.213.
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