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Introduction
[bookmark: _Ref473802466][bookmark: _Ref462669569]After RAN1#114 bis, some agreements have been made on UE features for NR NTN [1]. In this document, we provide additional discussions on UE features for NR NTN.

Discussions
In RAN1#114b, the UE feature group, FG 44-2, was agreed as below [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




In addition, the following agreements were made on details of UE capability report for DMRS bundling in NTN [2]:
Agreement
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.

Agreement
For NTN-specific PUSCH DMRS bundling, actual TDW is determined by the existing events and no additional event is defined.
For DMRS bundling in NTN, when and how UE performs time and frequency pre-compensation is up to UE implementation. During a TDW, it’s also up to UE implementation as long as UE can fulfill the relevant phase difference limit requirement. From this perspective, Description 2 and 3 of FG44-2 are not needed. In addition, Description 2, would prevent a UE from supporting DMRS bundling without supporting pre-compensation during a TDW, for instance when connected to a  GEO or a HAP.

Observation 1: In GEO or HAPs, a UE without supporting pre-compensation within a TDW can still support DMRS bundling. Description 2 of FG 44-2 will preclude such a UE from DMRS bundling in GEO or HAPs.
Based on RAN1 agreements and the fact that FG-30-4a, FG 30-4b and FG 30-4c are per band, they can be reused for DMRS bundling in NTN. 

 Proposal 1: For NR NTN, UE indicates the capability of DMRS bundling for PUSCH using FG 30-4a, FG 30-4b, and FG 30-4c.
· Remove FG 44-2.

The UE feature group FG 44-3 was agreed as the following [1]:
Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	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 report [to mitigate the timing error] in Multi-RTT positioning 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



Note that FG 44-3 is supposed to be reported to the LMF not the gNB. Hence we need the following changes:
· Add the statement “ Need for location server to know if the feature is supported” in the column for notes.
· Change “Yes” to “No” for column 6 since gNB does not need to know the capability. 


Proposal 2: Adopt the following changes for FG 44-3 as the following:

	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
	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]
Need for location server to know if the feature is supported

	Optional with capability signaling






Conclusions
We have provided inputs of UE features for NR NTN based on updated features list after RAN1 #113. We also have the flowing observation and proposals concerning DMRS bundling for NR NTN:

Proposal 1: For NR NTN, UE indicates the capability of DMRS bundling for PUSCH using FG 30-4a, FG 30-4b, and FG 30-4c.
· Remove FG 44-2.

Observation 1: In GEO or HAPs, a UE without supporting pre-compensation within a DMRS bundle can still support DMRS bundling. Description 2 of FG 44-2 will preclude such a UE from DMRS bundling in GEO or HAPs.

Proposal 2: Adopt the following changes for FG 44-3 as the following:

	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
	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]
Need for location server to know if the feature is supported

	Optional with capability signaling
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