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1. Introduction
This document presents the summary of email discussion [116-R18-UE_features] during RAN1 #116. According to the Chair’s Notes:
	[116-R18-UE_features] Email discussion on Rel-18 UE features – Ralf (AT&T)
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc



The following was discussed and/or agreed during RAN1 #116 within the scope of [116-R18-UE_features]. All proposals are based on the latest RAN1 UE features list for Rel-18 in [1].
1. Summary of Contributions Submitted to RAN1 #116
The following is the moderator’s summary of contributions submitted to RAN1 #116 in this agenda item.

	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 report capability 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 Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	Optional without capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		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 report capability 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 Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
Note: Support for FG in FR2-NTN band is dependent on progress and agreements from RAN1 and RAN4

	Optional without capability signaling




	Huawei/HiSilicon [3]
	1) For the note of applicable band, it is applicable for both satellite and HAPS. Furthermore, as RAN1 has concluded several agreements on the discussion of support for FR2-NTN, FG44-1 should also be applicable for FR2-NTN bands. Thus the square brackets of the Note regarding the applicable bands should be removed.
2) There are some proposals to extend this NTN specific common PUCCH enhancement to TN. We think this is not reasonable considering the whole feature is discussed based on the evaluation in NTN and the common PUCCH coverage issue was identified under NTN simulation assumption.

Proposal 5: The UE feature group of FG 44-1 is updated with purple highlights as following considering the following aspects:
· The UE feature group of FG 44-1 is applicable only for bands in Table 5.2.2-1 and FR2-NTN bands 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 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 report capability 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 Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	Optional without capability signaling





	Vivo [4]
	Regarding whether 44-1 should be only applied to NTN bands, it seems no need to restrict this feature to NTN in our view. Even in the TN case, allowing this feature would improve common PUCCH performance as well. Anyway, given that this feature is defined per band, a UE does not support this feature in a TN band can simply not report it in the TN band. Therefore, we propose to remove the corresponding note in red. 
	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 report capability 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 Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	Optional without capability signaling




	ZTE [5] 
		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 report capability 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 Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	Optional without capability signaling




	CATT [6]
	

	Samsung [7]
	The remaining issue is whether this feature applies to both TN and NTN in [1]. While it is understood that FG 44-1 can be applied to TN without any modifications, it should be noted that the enhancement is not targeted for TN within the NTN WID. If certain operators desire this feature for their networks, then we are willing to accept. However, if there is no such demand, it would be premature to discuss this matter at present. We can further address this issue during the Rel-19 TEI scope if necessary.

Proposal 8: Confirm the following note in FG 44-1
· Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 and HAPS operation bands in Clause 5.2 of TS 38.104


	Apple [8]
	Proposal 5-1: FG 44-1 applies to HAPS operation bands in Clause 5.2 of TS 38.104. 


	NTT DOCOMO, INC. [9]
	For the note, this PUCCH repetition can be applied to TN as well as NTN. There is no motivation to preclude it from TN spec. Meanwhile, only if the support in TN may lead to additional issue, in such a case, the note should be back here.
Proposal 16: Update FG 44-1 as follows. It is noted that further WG discussion to support signaling for TN is not assumed.
	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 report capability 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] LCID codepoint = one of {2, 3, 4, 5, 6, 7} for UL CCCH when the LX field is set to 1 in [RRC Setup Request] must support FG 44-1

[Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	Optional without capability signaling




	Ericsson [10]
	RAN2 has specified in TS 38.321 that the UE indicates its capability of Msg4 HARQ-ACK PUCCH repetition using the LCID field in the MAC subheader of Msg3. The first note in FG 44-1 should be changed to reflect this.
[bookmark: _Toc158764885][bookmark: _Toc159190101]Change the first note of FG 44-1 as follows: “A UE that includes an LCID indicating support for PUCCH repetition of Msg4 HARQ-ACK [RAN2 parameter name] in the MAC subheader of Msg3[RRC Setup Request] must support FG 44-1.” (see table 1). 
Even though repetition for common PUCCH is specified within the NR NTN enhancements work item, the feature as such should not be limited to non-terrestrial networks. Indeed, coverage on common PUCCH can potentially be a problem also in terrestrial networks. The need for Msg4 HARQ-ACK PUCCH repetitions in terrestrial networks was evaluated during the Rel-17 coverage enhancement study. The results in TR 38.830 were inconclusive since only a few companies evaluated this channel, but the results indicate that the Msg4 HARQ-ACK PUCCH might be the bottleneck in some FDD scenarios (see e.g. Table 5.1.1.5-2 in TR 38.830).
[bookmark: _Toc134708315][bookmark: _Toc159190102][bookmark: _Toc158764886]UE should be allowed to indicate support for FG 44-1 for both NTN and TN bands. Therefore, the note within brackets limiting FG 44-1 to satellite and HAPS bands should be removed (see table 1).
	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 report capability 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 an LCID indicating support for PUCCH repetition of Msg4 HARQ-ACK [RAN2 parameter name] in the MAC subheader of Msg3 [RRC Setup Request] must support FG 44-1

[Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	Optional without capability signaling




	Sharp [11]
	[bookmark: OLE_LINK1]The common PUCCH including Msg 4 HARQ-ACK is one of the coverage bottleneck channels in the uplink physical channel. According to TR 38.830[2], performance gap between PUCCH for Msg4 HARQ-ACK and PUSCH for Msg3 is approximately 6 dB, and the repetition factor of Msg3 PUSCH is up to 16. If large repetition factor is configured for Msg3 repetition and Msg4 HARQ-ACK repetition is not configured, Msg4 HARQ-ACK would be the worst bottleneck in RACH procedure. Therefore, for FG44-1, Msg4 HARQ-ACK repetition should be supported for also TN operation. (i.e. remove the bracket for the note)
Proposal 1: For FG44-1, Msg4 HARQ-ACK repetition is supported for also TN operation. (i.e. remove the bracket for note)
	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 report capability 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 Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	Optional without capability signaling




	ETRI [12]
	

	Vodafone [13]
	

	LG Electronics [14]
	

	Qualcomm Incorporated [15]
	

	MediaTek Inc. [16]
	




	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
	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 Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 and HAPS operation bands in Clause 5.2 of TS 38.104
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [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
	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 Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 and HAPS operation bands in Clause 5.2 of TS 38.104
Note: Support for FG in FR2-NTN band is dependent on progress and agreements from RAN1 and RAN4

	Optional with capability signaling




	Huawei/HiSilicon [3]
	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. 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 report the max TDW size for NTN UE as a component of FG 44-2, which is different from that used in TN.
2)  For the note of applicable band, similar as FG 44-1, FR2-NTN band should also be captured.

Proposal 6: The UE feature group of FG 44-2 is updated in purple 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. Report the max TDW size it can support to fulfilling the phase difference limit requirement in NTN.
	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 Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 and HAPS operation bands in Clause 5.2 of TS 38.104
	Optional with capability signaling




	Vivo [4]
	For supporting DMRS bundling in NTN, following agreements have been made.
	Agreement
For NTN-specific PUSCH DMRS bundling, 
· As UE capability report (in addition to FG 44-2), one or more of the following is down-selected.
· Option 1a: No new capability except for FG44-2
· Note: FG 30-4 is reported [in consideration of pre-compensation to keep phase rotation due to timing drift within the phase difference limit and without taking TA pre-compensation update into account]
· Option 1b: Max TDW size 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
· Note: FG 30-4 is not reported for NTN band
· Option 1c: Support of antenna switching with DMRS bundling in NTN
· Option 1d: Max TDW size per NTN platform (e.g., LEO, MEO, GEO) with taking TA pre-compensation update into account
· FFS details
· Option 1e: Max TDW size per elevation angle with taking TA pre-compensation update into account
· Option 1f: Whether to support actual TDW across pre-compensation segments
· Segments defined in R17 IoT-NTN is baseline, FFS details
· Option 1g: Whether to support TA pre-compensation update within an actual TDW that does not violate the phase difference limit
· As UE assistance information (i.e., report by signaling other than UE capability report (FFS details)), one or more of the following is down-selected.
· Option 2a: No assistance information
· Option 2b: Max TDW size based on reporting timing
· FFS which timing is referred
· Option 2c: TA adjustment timing
· Option 2d: Antenna switching interval
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.


Regarding the maximum TDW size capability, since this feature is for NTN band and the TDW size supported in NTN would be very much different from that in TN due to large timing/frequency error. Therefore, a separate FG is needed instead of reusing FG 30-4. In order to have FG numbering similar to DMRS bundling in TN, we propose to use FG number 44-2a for the feature group of maximum TDW size in red. Notes of FG 30-4 can be reused in principle except that only FDD needs to be considered and the candidate values can be FFS. Modulation order restrictions of FG 30-4 can be reused as well. In addition, band restriction should be included similar to the updated FG 44-2, where the bracket of HAPS band can be removed as DMRS bundling can be supported in HAPS operation as well.
According to above, we propose to have the UE feature list updated as Table 1 for supporting PUCCH repetition when dedicated PUCCH resource configuration is not provided and PUSCH DMRS bundling in NTN.
[bookmark: _Ref159251870][bookmark: _Ref159251895]Proposal 10: Update UE FG list according to Table 1 to support PUCCH repetition when dedicated PUCCH resource configuration is not provided and PUSCH DMRS bundling in NTN.
	
	44-2a
	The maximum duration for NTN DM-RS bundling
	The maximum duration during which UE is able to maintain power consistency and phase continuity to support NTN DM-RS bundling for PUSCH over consecutive slots
	30-4a/b
	Yes
	No
	
	Per Band
	N/A
	N/A
	N/A
	Candidate values for the maximum duration for FDD are {FFS}
NOTE: DM-RS bundling is only applicable for UL transmissions with pi/2 BPSK, BPSK, and QPSK modulation orders for the corresponding physical channels.
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




	ZTE [5] 
	

	CATT [6]
	

	Samsung [7]
	

	Apple [8]
	

	NTT DOCOMO, INC. [9]
	The main issue for this FG is whether the existing FG (FG 30-4) is sufficient to report the max TDW size for NTN DMRS bundling or not. On this issue, RAN4 had discussion and sent an LS to RAN1 (R4-2321976/R1-2400027).
	RAN4 agrees to differentiate the capability of maxDurationDMRS-Bundling-r17 for GSO and NGSO scenarios. RAN4 agrees that UE may report different max Duration capability for DMRS bundling for NGSO (e.g. [maxDurationDMRS-Bundling-NTN-NGSO-r18]) and max Duration for DMRS bundling for GSO in the same NTN band:
· The capabilities are applicable to NTN FR1 bands
· The range of [maxDurationDMRS-Bundling-NTN-NGSO-r18] is same as the capability maxDurationDMRS-Bundling-r17


This means, R18 NTN DMRS bundling is a different feature from R17 TN DMRS bundling from RAN4 requirement perspective, the existing FG (FG 30-4) is not enough, and another FG/component for NGSO case is newly necessary. Thus, FG 44-2 should be defined for NGSO scenario and one more FG should be defined to report the max TDW size for NGSO scenario. 
	44. NR_NTN_enh
	44-2
	NTN DMRS bundling enhancement for PUSCH in NGSO scenario
	1. Support of DM-RS bundling for PUSCH over consecutive slots in NGSO scenario
2. Support of pre-compensation to keep phase rotation due to timing drift within 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 Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 and HAPS operation bands in Clause 5.2 of TS 38.104

Note: UE that does not report support of this FG and reports support of FG 30-4 for an NTN band can perform DMRS bundling only in GSO scenario in the NTN band.
	Optional with capability signaling

	44. NR_NTN_enh
	44-2a
	The maximum du-ration for NTN DM-RS bundling in NGSO scenario
	The maximum duration during which UE is able to maintain power consistency and phase continuity to support DM-RS bundling for PUSCH in NGSO scenario, 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
	44-2
	Yes
	No
	
	Per band
	N/A
	N/A
	N/A
	Candidate values for the maximum duration for FDD are {4, 8, 12, 16, 24, 32}

Note: This UE feature group is applicable only for bands in Table 5.2.2-1 in TS 38.101-5

Note: for bands in Table 5.2.2-1 in TS 38.101-5, reported value in FG 30-4 is applied only for GSO scenario.
	Optional with capability signaling




	Ericsson [10]
	[bookmark: _Hlk75780291]RAN4 sent an LS to RAN1 and RAN2 with the title “LS on UE capability to support DMRS bundling for GSO and NGSO” [3]. The content of the LS is as follows:
	1. Overall Description: 
RAN4 agrees to differentiate the capability of maxDurationDMRS-Bundling-r17 for GSO and NGSO scenarios.  RAN4 agrees that UE may report different max Duration capability for DMRS bundling for NGSO (e.g. [maxDurationDMRS-Bundling-NTN-NGSO-r18]) and max Duration for DMRS bundling for GSO in the same NTN band :

· The capabilities are applicable to NTN FR1 bands
· The range of [maxDurationDMRS-Bundling-NTN-NGSO-r18] is same as the capability maxDurationDMRS-Bundling-r17

2. Actions:
To RAN WG1/WG2 group.
ACTION: 	no action needed.



It has been proposed in [4] that the UE feature “NTN DMRS bundling enhancement for PUSCH” (FG 44-2) be limited to NGSO only, since DMRS bundling in GSO is possible with the Rel-17 DMRS bundling feature due to negligible time drift.
There is also an ongoing discussion in RAN1 whether the max duration for the NTN DMRS bundling enhancement should be indicated using the existing capability indication maxDurationDMRS-Bundling-r17 (coupled with the existing UE feature group FG 30-4 “The maximum duration for DM-RS bundling”) or a new parameter. 
In light of the RAN4 agreement, differentiation of DMRS bundling for GSO and NGSO seems inevitable. However, as pointed out in [4], the Rel-18 DMRS bundling enhancement is not needed on GSO, so a new capability that indicates the max duration for DMRS bundling in GSO is pointless since the Rel-17 feature and signaling can be used. Therefore, it is proposed that the new FG 44-2 be defined for NGSO only, with an associated new capability indicator for max duration, e.g., maxDurationDMRS-Bundling-NTN-NGSO-r18, while the Rel-17 feature (FG 30-4) applies for GSO.
[bookmark: _Toc158764887][bookmark: _Toc159190103]Limit FG 44-2 to apply for NGSO scenarios only and include a new capability indicator for max duration for DMRS bundling for NGSO (see table 2).
Addition of FR2-NTN bands in TS 38.101-5 is still pending agreement in RAN4, so the placeholder in the second note cannot be resolved yet. 
[bookmark: _Toc159190077]Addition of FR2-NTN bands in TS 38.101-5 is still pending agreement in RAN4, so the placeholder in the second note for FG 44-2 cannot be resolved yet.
	44. NR_NTN_enh
	44-2
	NTN DMRS bundling enhancement for PUSCH in NGSO scenarios
	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. Report the maximum duration during which UE is able to maintain power consistency and phase continuity to support DM-RS bundling for PUSCH in NGSO scenarios
	At least one of {30-4a/b/c}, 26-1
	Yes
	No
	UE does not support DM-RS bundling enhancement for PUSCH in NTN NGSO scenarios
	Per Band
	N/A
	N/A
	N/A
	A new parameter [maxDurationDMRS-Bundling-NTN-NGSO-r18] is used. The candidate values are the same as for FG 30-4.

Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 and HAPS operation bands in Clause 5.2 of TS 38.104
	Optional with capability signaling




	Sharp [11]
	

	ETRI [12]
	In RAN1#114, it was agreed that UE reports the max TDW size fulfilling the phase difference limit requirement as UE capability report for NTN specific PUSCH DMRS bundling as below [4].
	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.



According to 38.214 6.1.7, the nominal TDW size might be given pusch-TimeDomainWindowLength, if configured, where the value of pusch-TimeDomainWindowLength shall not exceed the maximum duration for DMRS bundling for PUSCH as specified in TS 38.306, or it might be computed as min (maxDurationDMRS-Bundling, M), if pusch-TimeDomainWindowLength is not configured, where maxDurationDMRS-Bundling is the maximum duration for a nominal TDW subject to UE capability [13, TS 38.306], M is the time duration in consecutive slots of  PUSCH transmissions, and where N is the number of slots used for TBS determination and K is the number of (nominal) repetition. 

	38.331 6.3.2

	
DMRS-BundlingPUSCH-Config information element
-- ASN1START
-- TAG-DMRS-BUNDLINGPUSCH-CONFIG-START
DMRS-BundlingPUSCH-Config-r17 ::=          SEQUENCE {
    pusch-DMRS-Bundling-r17                    ENUMERATED {enabled}                                             OPTIONAL,   -- Need R
    pusch-TimeDomainWindowLength-r17         INTEGER (2..32)                                                   OPTIONAL,   -- Need S
    pusch-WindowRestart-r17                    ENUMERATED {enabled}                                             OPTIONAL,   -- Need R
    pusch-FrequencyHoppingInterval-r17       ENUMERATED {s2, s4, s5, s6, s8, s10, s12, s14, s16, s20}  OPTIONAL,   -- Need S
    ...
}
-- TAG-DMRS-BUNDLINGPUSCH-CONFIG-STOP
-- ASN1STOP

	38.331 6.3.3

	
RF-Parameters information element
-- ASN1START
-- TAG-RF-PARAMETERS-START
RF-Parameters ::=                                   SEQUENCE {
========================== Omitted ==============================
    -- R1 30-4: The maximum duration for DM-RS bundling
    maxDurationDMRS-Bundling-r17              SEQUENCE {
        fdd-r17                                   ENUMERATED {n4, n8, n16, n32}            OPTIONAL,
        tdd-r17                                   ENUMERATED {n2, n4, n8, n16}             OPTIONAL
    }
========================== Omitted ==============================
}
-- TAG-RF-PARAMETERS-STOP
-- ASN1STOP



In 38.331, the value ranges of pusch-TimeDomainWindowLength and maxDurationDMRS-Bundling are denoted as pusch-TimeDomainWindowLength=INTEGER (2..32), maxDurationDMRS-Bundling (fdd-r17)=ENUMERATED {n4, n8, n16, n32} respectively. And they have the relationship, which is that pusch-TimeDomainWindowLength shall not exceed maxDurationDMRS-Bundling (i.e., pusch-TimeDomainWindowLength  maxDurationDMRS-Bundling). 
Considering that NTN specific PUSCH DMRS bundling was originated from the intention to support VoIP in NTN scenarios, there is some mismatches between VoIP packet arrival interval (20 ms) and maxDurationDMRS-Bundling. In other words, in legacy NR, only the UE with (maxDurationDMRS-Bundling=n32) might be possible to utilize full DMRS bundling operation within VoIP packet arrival interval (20 ms) because the other maxDurationDMRS-Bundling values (e.g., n4, n8, n16) are less than n20. If the UE is capable of maxDurationDMRS-Bundling=n20, the UE might report n16 because there is no value of n20 in maxDurationDMRS-Bundling. This might cause unnecessary performance loss to the UEs capable of (n20 maxDurationDMRS-Bundling<n32) because DMRS bundling operation might be limited within 16 slots by maxDurationDMRS-Bundling=n16 although UEs have the capability to use DMRS bundling operation within 20 ms. 
To accommodate more UEs (especially, the UEs capable of (n20 maxDurationDMRS-Bundling<n32) into full DMRS bundling operation for PUSCH VoIP within VoIP packet arrival time (20 ms), n20 might be needed for maxDurationDMRS-Bundling. And optionally, other possible values of M= (e.g. M={n2, n3, n6, n7, n12, n14, n24, n28}, which are less than or equal to n32), might be considered for maxDurationDMRS-Bundling to accommodate more UEs into their own capable DMRS bundling operation.

Observation 1: In legacy NR, only the UE with (maxDurationDMRS-Bundling=n32) might be possible to utilize full DMRS bundling operation within VoIP packet arrival interval (20 ms) because the other values (n4, n8, n16) of maxDurationDMRS-Bundling are less than n20.

Observation 2: In legacy NR, unnecessary performance loss might occur for the UEs capable of (n20 maxDurationDMRS-Bundling <n32) because DMRS bundling operation might be limited within 16 slots by (maxDurationDMRS-Bundling =n16).

Proposal 1: Consider to introduce finer granularity on maxDurationDMRS-Bundling among the followings
· Option 1: INTEGER (2..32)
· maxDurationDMRS-Bundling = INTEGER (2..32)
· Option 2: add one or more values among (n2, n3, n6, n7, n12, n14, n20, n24, n28)
· maxDurationDMRS-Bundling =ENUMERATED {n2, n3, n4, n6, n7, n8, n12, n14, n16, n20, n24, n28 n32}
· Note1: {n20} might be needed for accommodating more UEs (especially, UEs capable of (n20 maxDurationDMRS-Bundling<n32) into full DMRS operation within VoIP packet arrival interval (20 ms)
· Note2: {n2, n3, n6, n7, n12, n14, n20, n24, n28} are derived from possible values of M= (M is specified in 38.214 6.1.7.)

Proposal 2: Consider to update FG 44-2 as followings (changes in red)
· Option 1: INTEGER (2..32)
	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. Reports the max TDW size it can support by fulfilling the phase difference limit requirement
	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
	Component 4 candidate values for 
· FDD: INTEGER (2..32)
· TDD: INTEGER (2..32)


Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 and HAPS operation bands in Clause 5.2 of TS 38.104
	Optional with capability signaling



· Option 2: add one or more values among (n2, n3, n6, n7, n12, n14, n20, n24, n28)
	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. Reports the max TDW size it can support by fulfilling the phase difference limit requirement
	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
	Component 4 candidate values for 
· FDD: {n2, n3, n4, n6, n7, n8, n12, n14, n16, n20, n24, n28 n32}
· TDD: {n2, n3, n4, n6, n7, n8, n12, n14, n16, n20, n24, n28, n32}

Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 and HAPS operation bands in Clause 5.2 of TS 38.104
	Optional with capability signaling



Proposal 3: Consider to adapt the following TP on 38.331 6.3.3. (changes in red)
· Option 1: INTEGER (2..32)
	
--------------------------------- Start of TP for 38.331 6.3.3 ----------------------------------
RF-Parameters information element
-- ASN1START
-- TAG-RF-PARAMETERS-START
RF-Parameters ::=                                   SEQUENCE {
========================== Omitted ==============================
maxDurationDMRS-BundlingNTN-r18              SEQUENCE {
        fdd-r18                                   INTEGER (2..32)            OPTIONAL,
        tdd-r18                                   INTEGER (2..32)            OPTIONAL,
    }
========================== Omitted ==============================
}
-- TAG-RF-PARAMETERS-STOP
-- ASN1STOP
---------------------------------- End of TP for 38.331 6.3.3---------------------------------

	reason for change : maxDurationDMRS-Bundling‘s granularity is too wide to support full DMRS bundling for PUSCH VoIP interval (20 ms).
summary of change :introduce maxDurationDMRS-BundlingNTN-r18 as INTEGER (2..32)
consequences if not approved : unnecessary performance loss might occur for the UEs (especially, UEs capable of (n20≤ maxDurationDMRS-Bundling <n32) because DMRS bundling might be limited by maxDurationDMRS-Bundling.



· Option 2: add one or more values among (n2, n3, n6, n7, n12, n14, n20, n24, n28)
	
--------------------------------- Start of TP for 38.331 6.3.3----------------------------------
RF-Parameters information element
-- ASN1START
-- TAG-RF-PARAMETERS-START
RF-Parameters ::=                                   SEQUENCE {
========================== Omitted ==============================
maxDurationDMRS-BundlingNTN-r18              SEQUENCE {
        fdd-r18                                   ENUMERATED {n2, n3, n4, n6, n7, n8, n12, n14, n16, n20, n24, n28, n32}            OPTIONAL,
        tdd-r18                                   ENUMERATED {n2, n3, n4, n6, n7, n8, n12, n14, n16, n20, n24, n28, n32}            OPTIONAL
    }
========================== Omitted ==============================
}
-- TAG-RF-PARAMETERS-STOP
-- ASN1STOP
---------------------------------- End of TP for 38.331 6.3.3---------------------------------

	reason for change : maxDurationDMRS-Bundling‘s granularity is too wide to support full DMRS bundling for PUSCH VoIP interval (20 ms).
summary of change : introduce maxDurationDMRS-BundlingNTN-r18 and add values (n2, n3, n6, n7, n12, n14, n20, n24, n28).
consequences if not approved : unnecessary performance loss might occur for the UEs (especially, UEs capable of (n20≤ maxDurationDMRS-Bundling <n32) because DMRS bundling might be limited by maxDurationDMRS-Bundling




	Vodafone [13]
	

	LG Electronics [14]
	

	Qualcomm Incorporated [15]
	In RAN1#115, the UE feature group, FG 44-2, was agreed as below:
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 Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 and HAPS operation bands in Clause 5.2 of TS 38.104
	Optional with capability signaling



In the meeting, how to support different DMRS bundling sizes for GEO and LEO was discussed. Same discussion took place in RAN4 and the conclusion is summarized in an LS to RAN1 [1] with the following agreement:
RAN4 agrees to differentiate the capability of maxDurationDMRS-Bundling-r17 for GSO and NGSO scenarios.  RAN4 agrees that UE may report  different max Duration capability for DMRS bundling for NGSO (e.g. [maxDurationDMRS-Bundling-NTN-NGSO-r18]) and max Duration for DMRS bundling for GSO in the same NTN band :

· The capabilities are applicable to NTN FR1 bands
· The range of [maxDurationDMRS-Bundling-NTN-NGSO-r18] is same as the capability maxDurationDMRS-Bundling-r17

Clearly, RAN4 proposes to use FG 44-2 for NGSO and FG 30-4 for GSO and terrestrial networks. Since the high attitude platform has a moving speed comparable to ground vehicles or less, we also propose to use FG 30-4a for HAPs. As such FG 44-2 is only applicable to NGSO satellites. 
Proposal 3.1: Adopt the following changes to 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.]
	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 NGSO satellites operating on  bands in Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 and HAPS operation bands in Clause 5.2 of TS 38.104
	Optional with capability signaling




	MediaTek Inc. [16]
	




	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
	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 Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 

Need for location server to know if the feature is supported
	Optional with capability signaling



	Company
	Summary

	Nokia/Nokia Shanghai Bell [2]
		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
	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 Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 
Note: Support for FG in FR2-NTN band is dependent on progress and agreements from RAN1 and RAN4
Need for location server to know if the feature is supported
	Optional with capability signaling




	Huawei/HiSilicon [3]
	1) In RAN#4 109 [3], an agreement has been achieved for measurement period and accuracy requirements in network verified UE location as the following: 
	[bookmark: _Hlk150202822]Issue 3-2: Measurement period and accuracy requirements on RTD
Agreement:
· For UE Rx-Tx measurement period requirement, as baseline, the scope does not include measurements across different frequency layers.
· For the core part CR, Nsample = [1].


It is a UE capability, supportedDL-PRS-ProcessingSamples-RRC-CONNECTED, to use only one PRS measurement sample to obtain the UE Rx-Tx time difference measurement in TN. Therefore, the  single sample measurement to obtain the UE Rx-Tx time difference is considered as a UE capability in TN. Therefore, similarly the single sample measurement to determine the UE Rx-Tx time difference should be also captured in the NTN UE location verification feature group, i.e. FG 44-3.
2) Regarding the note to include HAPS operation band, we are not sure whether HAPS can achieve the required positioning accuracy of 5~10km. Therefore, it is proposed not to include HAPS operation bands for FG 44-3.

Proposal 7: The UE feature group of FG 44-3 is updated in purple as 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
3. Support of 1 (single sample of PRS resource) to determine the measurement period for UE Rx-Tx time difference. 
	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




	Vivo [4]
	

	ZTE [5] 
	

	CATT [6]
	

	Samsung [7]
	

	Apple [8]
	

	NTT DOCOMO, INC. [9]
	

	Ericsson [10]
	There is a placeholder for FG 44-3 related to FR2-NTN bands. As the addition of FR2-NTN bands in TS 38.101-5 is still pending agreement in RAN4, the placeholder in the second note cannot be resolved yet. 
[bookmark: _Toc159190078]Addition of FR2-NTN bands in TS 38.101-5 is still pending agreement in RAN4, so the placeholder for FG 44-3 cannot be resolved yet.


	Sharp [11]
	

	ETRI [12]
	

	Vodafone [13]
	

	LG Electronics [14]
	

	Qualcomm Incorporated [15]
	

	MediaTek Inc. [16]
	



1. Discussion Items during RAN1 #116
[bookmark: _Hlk48059864]After review of contributions submitted to RAN1 #116 in this agenda item, the following topics were identified by the moderator for discussion during RAN1 #116.

General comments

	Company
	Comments/Questions/Suggestions

	
	



2. Issue 1: FG 44-1
After review of contributions submitted to RAN1 #116 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: 
· Alt. 1: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	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 report capability 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] LCID codepoint = one of {2, 3, 4, 5, 6, 7} for UL CCCH when the LX field is set to 1 in [RRC Setup Request] must support FG 44-1

[Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	Optional without capability signaling



· Alt. 2: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

	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 report capability 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] LCID codepoint = one of {2, 3, 4, 5, 6, 7} for UL CCCH when the LX field is set to 1 in [RRC Setup Request] must support FG 44-1

[Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
	Optional without capability signaling




	Company
	Comments/Questions/Suggestions

	DCM
	We prefer Alt 1

	Ericsson
	We prefer Alt 1.
For the first note, we propose to add a reference to table 6.2.1-2c in TS 38.321, which defines these LCID codepoints.

	ZTE
	Alt 2 is preferred. PUCCH repetition on common PUCCH resource is designed for R18 NTN to mitigate the large path loss. Other cases are not considered in the discussion. Therefore, it is preferred to restrict this FG in NTN.

	vivo
	We prefer Alt 1

	Nokia
	Prefer Alt. 2.  Rel-18 features have not been evaluated for non-NTN networks.

	Huawei, HiSilicon 
	Prefer Alt.2.  This FG should be only applicable to NTN bands and HAPS bands.



2. Issue 2: FG 44-2
After review of contributions submitted to RAN1 #116 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: 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 in NGSO scenarios
	1. Support of DM-RS bundling for PUSCH over consecutive slots in NGSO scenarios
2. Support of pre-compensation to keep phase rotation due to timing drift within the phase difference limit
3. Maximum duration during which UE is able to maintain power consistency and phase continuity to support NTN DM-RS bundling for PUSCH over consecutive slots
	At least one of {30-4a/b/c}, 26-1
	Yes
	No
	UE does not support DM-RS bundling enhancement for PUSCH in NTN NGSO scenarios
	Per Band
	N/A
	N/A
	N/A
	Component 3 candidate values: {2, 3, 4, 6, 7, 8, 12, 14, 16, 20, 24, 28, 32}

Note: This UE feature group is applicable only for bands in Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 and HAPS operation bands in Clause 5.2 of TS 38.104

Note: a UE that does not report support of this FG and reports support of FG 30-4 for an NTN band can perform DMRS bundling only in GSO scenario in the NTN band

NOTE: DM-RS bundling is only applicable for UL transmissions with pi/2 BPSK, BPSK, and QPSK modulation orders for the corresponding physical channels.

Note: for bands in Table 5.2.2-1 in TS 38.101-5, reported value in FG 30-4 is applied only for GSO scenario
	Optional with capability signaling



	Company
	Comments/Questions/Suggestions

	DCM
	Support

	Ericsson
	Support with the following proposed changes:
· Second note: Remove “for the corresponding physical channels” since this FG only concerns PUSCH.
· Third note: Add “and [TBD for FR2-NTN bands]”.

	ZTE
	The candidate values for 44-2 are different from that in 30-4. That is, if GSO is using legacy 30-4 for DMRS bundling, the candidate reporting values are different from that in NGSO. This is contradict to RAN4 agreement in the LS R1-2400027(R4-2321976):
· The range of [maxDurationDMRS-Bundling-NTN-NGSO-r18] is same as the capability maxDurationDMRS-Bundling-r17
This issue may need to be discussed when considering the candidate values.

	vivo
	Support

	Nokia
	Ok to support.

	ETRI
	support

	Huawei, HiSilicon
	OK in principle. For the value range reported in component 3, agree with ZTE that the value range should be the same as the capability maxDurationDMRS-Bundling-r17 as RAN4 agreed, which is {4, 8, 16, 32} for FDD.



2. Issue 3: FG 44-3
After review of contributions submitted to RAN1 #116 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: 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 reporting DL timing drift due to Doppler over the service link associated with the UE Rx-Tx time difference measurement period
3. Support of 1 (single sample of PRS resource) to determine the measurement period for UE Rx-Tx time difference.
	13-4, 13-8
	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 Tables 5.2.2-1 and [TBD for FR2-NTN bands] in TS 38.101-5 

Need for location server to know if the feature is supported
	Optional with capability signaling



	Company
	Comments/Questions/Suggestions

	Ericsson
	Currently, there is no agreement in RAN1 on having a single sample measurement as a pre-requisite for network verification. Therefore, the text in red font should not be added. 

	ZTE
	Component 3 is not needed. Firstly, 1 is assumed by RAN4 but not confirmed. Secondly, RAN4 may define RAN4 UE features on the sample number. Therefore, to avoid duplicated work and potential contradictory, the component 3 should not be added currently.

	vivo
	Same view as Ericsson.

	Nokia
	Similar view as Ericsson.  This should not be added by RAN1.

	Huawei, Hisilicon
	We support the addition of component 3. 
Currently, the DL timing drift in TS 38.215 is speicified as “DL timing drift is defined as the variation rate of the downlink delay in ppm due to the service link Doppler over the UE Rx-Tx time difference measurement period.
”. If component 3 is not added, the UE Rx-Tx time difference measurement period would be a too long time duration, which is not suitable to define the DL timing drift. 
For the comment from Ericsson, we also captured the agreement in RAN4 with respect to FG 44-2 for GSO and NGSO capability in FG 44-2.  We don’t see any special reason that we cannot capture the RAN4 agreement in FG 44-3.



1. Conclusion
Agreements reached during RAN1 #116 as part of this agenda item are summarized in [17]. 
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