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1. Introduction
This document presents the summary of email discussion [114-R18-UE_features-02] during RAN1 #114. According to the Chairman’s Notes:
	[114-R18-UE_features-02] Email discussion on UE features for MIMO, positioning, NCR, NR-NTN, IoT-NTN, BWP without restriction, NW energy saving, mobility enhancement – 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 #114 within the scope of [114-R18-UE_features-02]. All proposals are based on the latest RAN1 UE features list for Rel-18 in [1].
1. Summary of Contributions Submitted to RAN1 #114
The following is the moderator’s summary of contributions submitted to RAN1 #114 in this agenda item.

	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]
	
	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



	Company
	Summary

	Huawei/HiSilicon [2]
	1) During the RAN1#113 meeting, it has been supported that DAI field in DCI scheduling Msg4 PDSCH is used for indicating the repetition factor of HARQ-ACK carried in PUCCH. And the same repetition factor is applied for PUCCH for Msg4 HARQ-ACK. Besides, a working assumption has been agreed that UE report the repetition request or capability via higher layer signaling in Msg3 PUSCH. Thus, for the highlight third and forth bulltes of components for PUCCH repetition for Msg4 HARQ-ACK in the forth column, we are fine with the descriptions. 
2) For repetition of PUCCH before dedicated PUCCH resource configuration, it can wait for the desicison of RAN plenary meeting. 
3) For the note of applicable band, it is applicable for both satellite and HAPS. 
Proposal 1: For repetition of PUCCH before dedicated PUCCH resource configuration, it can wait for the desicison of RAN plenary meeting.
Proposal 2: The UE feature groups are 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

	ZTE [3]
	W.r.t FG 44-1, it’s preferred to move component 3 (i.e., Support receiving repetition factor in DCI scheduling Msg4 PDSCH) to a new FG 44-1a. According to existing solution, if only one repetition factor is broadcast in system information, the dynamic indication of repetition factor via DCI scheduling msg4 PDSCH is not supported. Therefore, this component is not mandatory for PUCCH repetition for msg4 HARQ-ACK and it’s preferred to move component 3 in another feature group if supported instead of in FG 44-1. 
	44. NR_NTN_enh-Core
	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]
[43. Support Msg3 to transmit information for PUCCH Msg4 HARQ-ACK repetition]
[54. Extension of the repetition transmission of PUCCH before dedicated PUCCH resource configuration]
	
	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]
	[bookmark: _Hlk141709048]Optional without capability signaling

	44. NR_NTN_enh-Core
	44-1a
	PUCCH repetition for Msg4 HARQ-ACK based on dynamic indication
	1. Support receiving repetition factor in DCI scheduling Msg4 PDSCH
	44-1
	Yes
	No
	UE does not support receiving PUCCH repetition factor for Msg4 HARQ-ACK via dynamic indication
	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 without capability signaling




	Nokia/Nokia Shanghai Bell [4]
	In RAN1#113, during discussion on FG 44-1, PUCCH repetition for Msg4 HARQ-ACK, candidate component values were added including repetition of MSG 4 for HARQ-ACK on common PUSCH resource, receiving repetition factor in DCI granting transmission for MSG 4, support for MSG3 carrying transmit repitition information for HARQ-ACK in MSG4. Additionally, a component, “5. Extension of the repetition transmission of PUCCH before dedicated PUCCH resource configuration,” which extends the scope beyond reptition only for HARQ-ACK in MSG4. Without further study component 5. should not be included in FG 44-1.
Proposal 1:	Remove [5. Extension of the repetition transmission of PUCCH before dedicated PUCCH resource configuration] from FG 44-1, PUCCH repetition for Msg4 HARQ-ACK.
	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]
	
	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]




	Spreadtrum Communications [5]
	We think the name of FG 44-1 “PUCCH repetition for Msg4 HARQ-ACK” is with contradiction of component 5. 
In RAN1#112bis meeting, it had been determined to use high layer signaling in Msg3 to transmit repetition request or capability report for PUCCH for Msg4 HARQ-ACK. We think component 4 should be confirmed.
Proposal 1: FG 44-1 should be revised as follow.
	44. NR_NTN_enh-Core
	44-1
	Extension of the repetition transmission of PUCCH before dedicated PUCCH resource configuration
	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]
	
	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




	Vivo [6]
	For the repetition factor indication, following agreement has been made, therefore the bracket of 3rd component for feature 44-1 in the table can be removed.
	[bookmark: OLE_LINK12]Agreement
For PUCCH repetition for Msg4 HARQ-ACK, 
· Support Alt 1-1d for dynamic indication of repetition factor:
· Alt 1-1d: DAI field
· DAI field in DCI format 1_0 with CRC scrambled by TC-RNTI is used for indication.


The 4th component of 44-1 should be put before 3rd component, since it’s a request of Msg4 PUCCH repetition via Msg3 as agreed in following working assumption. This component can be kept in bracket till the working assumptions are confirmed.
	[bookmark: OLE_LINK10]Working assumption
For PUCCH repetition for Msg4 HARQ-ACK, support Option B as container of the repetition request or capability report indicated by UE.
· Option B: Higher layer signaling in Msg3 PUSCH
Working assumption
For PUCCH repetition for Msg4 HARQ-ACK, 
· Two-state information is transmitted as ‘repetition request or capability report’ in the existing agreements/working assumptions.
· The two-state information represents state 1: ‘repetition request or capability report’ or state 2: no indication.
· How to transmit the two-state information is up to RAN2 when higher layer signaling is used for the transmission.
· In state 1, only either repetition request or capability report is transmitted from each UE when transmitted, and they are not differentiated in the signaling.
· Note: repetition request and capability report are defined as in the working assumption reached at RAN1#112.


For the component 5 of 44-1, it can be kept in bracket based on the proposal endorsed in RAN #100 meeting.
	Proposal 5 (Opt 1) in RAN#100
· The discussion on the followings is postponed to RAN#101 however without further discussion in RAN1#114
· whether to support repetitions for PUCCH transmission when dedicated PUCCH resource configuration is not provided
· Regarding the PUCCH transmission behavior after the transmission of HARQ ACK of PDSCH with UE contention resolution identity until the decoding of RRC message containing  dedicated PUCCH resource configuration, whether to support SIB indication for the choice between "no PUCCH repetition" or "same as the PUCCH transmission of HARQ ACK of PDSCH with UE contention resolution identity"


Regarding whether 44-1 should be only applied to NTN bands, there seems no need to restrict this feature to NTN in our view. Therefore, we propose to remove the corresponding notes. 
For supporting DMRS bundling in NTN, following working assumptions and agreements have been made.
	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
Agreement
For NTN-specific PUSCH DMRS bundling, support Alt 2 for TDW determination.
· Alt 2: gNB-centric TDW determination
· Nominal TDW is determined based on gNB configuration.
· Actual TDW is determined based on gNB configuration/indication.
· Note: Alt 2 does not imply that spec impact of actual TDW determination is assumed for NTN.
· FFS: details, including UE capability and assistance information reporting


It can be seen that actual TDW would be determined by gNB configuration meaning that component 3 of 44-2 is needed to maintain phase continuity on the UE side. And the corresponding bracket can be removed in our view. 
According to above discussions, we propose to have the UE feature list updated as Table 1 for supporting PUCCH repetition for Msg4 HARQ ACK and PUSCH DMRS bundling in NTN.
Proposal 1:
· Update UE features 44-1 and 44-2 according to Table 1 to support PUCCH repetition for Msg4 HARQ ACK and PUSCH DMRS bundling in NTN.
	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]
[34. Support Msg3 to transmit information for PUCCH Msg4 HARQ-ACK repetition]
4. Support receiving repetition factor in DCI scheduling Msg4 PDSCH

[5. Extension of the repetition transmission of PUCCH before dedicated PUCCH resource configuration]
	
	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




	Ericsson [7]
	According to the UE features list after RAN1#113 [2], FG 44-1 that indicates support for Msg4 HARQ-ACK PUCCH repetition is optional without capability signalling. According to working assumption from RAN1#112bis-e, support of FG 44-1 is reported through higher layer signalling in Msg3 PUSCH. Since these information bits are costly, a single UE capability should be defined for PUCCH repetition of Msg4 HARQ-ACK PUCCH, covering both the cases of semi-static and dynamic (DCI-based) repetition factor selection. Consequently, the brackets should be removed from component 3 of FG 44-1.
[bookmark: _Toc142593752]Proposal: Since the bits used to indicate Msg4 HARQ-ACK PUCCH repetition capability are costly (higher layer signaling in Msg3), a single UE capability should be defined for repetition of Msg4 HARQ-ACK PUCCH, covering both the cases of semi-static and dynamic (DCI-based) repetition factor selection. Therefore, the brackets should be removed from component 3 of FG 44-1.
Even though repetition for Msg4 HARQ-ACK PUCCH (and possibly other cell-specific 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 cell-specific 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: _Toc142593753]Proposal: The UE capability of repetition of Msg4 HARQ-ACK PUCCH (and other cell-specific PUCCH) should be possible to indicate for both NTN and TN bands. Therefore, the note limiting FG 44-1 to NTN and HAPS bands should be removed.
To allow early configuration of dedicated PUCCH resources with the Rel-17 feature dynamic PUCCH repetition enabled, we propose that a UE that supports “PUCCH repetition when dedicated PUCCH is not configured” also supports the Rel-17 feature dynamic PUCCH repetition on dedicated PUCCH.
[bookmark: _Toc134708316][bookmark: _Toc142593754]Proposal: A UE that supports the Rel-18 feature for Msg4 HARQ-ACK PUCCH (and other cell-specific PUCCH) repetition shall also support the Rel-17 feature dynamic PUCCH repetition (FG 30-5).
	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]
	30-5 (Slot based dynamic PUCCH repetition indication)
	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




	NEC [8]
	

	Apple [9]
	For NR NTN coverage enhancement objective, there are two tasks: PUCCH enhancements for Msg 4 HARQ-ACK and enhancements for DMRS bundling for PUSCH taking into account NTN-specifics. 

For PUCCH enhancements for Msg4 HARQ-ACK, the main scheme designed in RAN1 is PUCCH repetition. This includes UE sending repetition request or capability report to gNB to indicate either it has PUCCH repetition capability for Msg4 HARQ-ACK or it additionally requests PUCCH repetition for Msg4 HARQ-ACK based on its own downlink RSRP measurements. This repetition request or capability report is via Msg3 PUSCH higher layer signaling based on working assumption. If more than one repetition factor is configured by network, network will dynamically indicate the number of repetitions for Msg4 HARQ-ACK to a UE via DCI scheduling Msg4 PDSCH. 

Overall, the new UE feature group (i.e., FG 44-1) of PUCCH repetition for Msg4 HARQ-ACK should include two more components: 1). support sending Msg 3 to indicate repetition request or capability report for PUCCH repetition for Msg4 HARQ-ACK; 2). support receiving repetition factor in DCI scheduling Msg4 PDSCH. 

Regarding another potential new component “Extension of the repetition transmission of PUCCH before dedicated PUCCH resource configuration”, we think the discussions should be held, depending on the conclusion to be made in RAN#101 meeting. This is because according to the agreement made in RAN #100 [4], it is open whether to support repetitions for PUCCH transmission when dedicated PUCCH resource configuration is not provided. 

Proposal 1: In FG 44-1, introduce the following components:
· Support sending Msg3 to indicate repetition request or capability report for PUCCH repetition for Msg4 HARQ-ACK.
· Support receiving repetition factor in DCI scheduling Msg4 PDSCH.

	Xiaomi [10]
	It was discussed if the FG 44-1 can be extended to the TN band or not. Based on the outcome of the study on the NR coverage enhancement [2], 3 dB and 6 dB performance gain can be acquired when the number of repetitions is 2 or 4 respectively for the PUCCH transmission with HARQ-ACK for Msg4 on 2GHz in a rural scenario. This is helpful for improving the performance of the cell edge users, and thus, we are supportive to extend the FG 44-1 to the TN band.

Proposal 1: The FG 44-1 can be extended to TN bands.
The following agreements were made in last RAN1 meeting [1]:
	Agreement
For PUCCH repetition for Msg4 HARQ-ACK, 
· Support Alt 1-1d for dynamic indication of repetition factor:
· Alt 1-1d: DAI field
· DAI field in DCI format 1_0 with CRC scrambled by TC-RNTI is used for indication.


The description of the 3rd component of the FG 44-1 can be updated based on the latest agreement accordingly.
For the 4th and 5th components of FG 44-1, the detailed solution can be updated based on further conclusion from RAN2 and RANP.
Proposal 2: The 3rd component of FG 44-1 is confirmed as ‘Support receiving repetition factor via DAI in DCI scheduling Msg4 PDSCH’

	NTT DOCOMO, INC. [11]
	For component 3, it was agreed in the WI that DCI scheduling Msg4 PDSCH indicates repetition factor and (if supported) the factor is reused for subsequent PUCCH transmissions by using common PUCCH resources. Thus, at least component 3 can be confirmed as a valid one for FG44-1. One note is that ‘Msg4 PDSCH’ is not RAN1 spec terminology, thus DCI format 1_0 with CRC scrambled by TC-RNTI should be used instead.
	Agreement
For PUCCH repetition for Msg4 HARQ-ACK, 
· Support Alt 1-1d for dynamic indication of repetition factor:
· Alt 1-1d: DAI field
· DAI field in DCI format 1_0 with CRC scrambled by TC-RNTI is used for indication.
Agreement
If PUCCH repetition discussed in R18 NR NTN coverage enhancement is supported for PUCCH transmission when dedicated PUCCH resource configuration is not provided:
· The agreements and working assumptions for PUCCH for Msg4 HARQ-ACK are applied to any PUCCH transmission by using common PUCCH resource
· The same repetition factor is applied for PUCCH for Msg4 HARQ-ACK and subsequent PUCCH transmissions by using common PUCCH resource
· Note: It is not precluded for gNB to provide dedicated PUCCH config via Msg4 PDSCH.


For component 4, now RAN1 is waiting for progress of RAN2 discussion and thus its confirmation should be postponed.
For component 5, whether the extension is supported or not will be discussed in the next RAN plenary without discussion in this RAN1 meeting; its confirmation should also be postponed.
For the note with yellow color, at least so far, any reason to preclude use of this feature in TN has not been identified. This note would not be necessary in this FG. Meanwhile, the support in TN may lead to additional issue. In such a case, the note should be back here without further discussion on further enhancement to support this feature in TN.

Proposal 1: Update FG44-1 as follows. If further WG discussion is necessary for support of FG44-1 in TN, FG44-1 is not supported for TN.
	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]
	
	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




	OPPO [12]
	For FG 44-1, 4) Support Msg3 to transmit information for PUSCCH Msg4. The feature group seems only captures the following feature: 
Working assumption
For PUCCH repetition for Msg4 HARQ-ACK, 
· Two-state information is transmitted as ‘repetition request or capability report’ in the existing agreements/working assumptions.
· The two-state information represents state 1: ‘repetition request or capability report’ or state 2: no indication.
· How to transmit the two-state information is up to RAN2 when higher layer signaling is used for the transmission.
· In state 1, only either repetition request or capability report is transmitted from each UE when transmitted, and they are not differentiated in the signaling.
· Note: repetition request and capability report are defined as in the working assumption reached at RAN1#112.

In addition, there are also some UE feature that needs to be captured in the feature group, such as the WA (quoted below), i.e. the UE receiving the configured RSRP from the system information and the UE determines the information to be sent in Msg 3 according to the RSRP.
Working assumption
For PUCCH repetition for Msg4 HARQ-ACK,
· A RSRP threshold can be configured via SIB at least when the number of repetitions is configured by SIB.
· If the RSRP threshold is configured and the configured RSRP threshold is smaller than X,
· UE capable of PUCCH repetition for Msg4 HARQ-ACK transmits repetition request if measured RSRP is lower than a RSRP threshold.
· If the RSRP threshold is not configured, or if the configured RSRP threshold is X,
· UE capable of PUCCH repetition for Msg4 HARQ-ACK reports the capability of PUCCH repetition for Msg4 HARQ-ACK
· FFS: value of X (the maximum configurable value of the RSRP threshold)
· Down-select one from the following alternatives for the RSRP threshold.
· Alt A: The same RSRP threshold as R17 Msg3 repetition (i.e., rsrp-ThresholdMsg3-r17) is used.
· Alt B: New RSRP threshold is introduced.
· Note: UE incapable of PUCCH repetition for Msg4 HARQ-ACK transmits neither repetition request nor capability report

Thus, we suggest adding 6) support receiving RSRP configuration from SIB and determine the Msg4 HARQ-ACK repetition request or repetition capability in Msg3.

Proposal 1: For FG 44-1, add 6) support receiving RSRP configuration from SIB and determine the Msg4 HARQ-ACK repetition request or repetition capability in Msg3.

	Samsung [13]
	For component 3, it can be confirmed since “DAI field in DCI format 1_0 with CRC scrambled by TC-RNTI is used for indication” is used for indicating PUCCH repetition for Msg 4 HARQ-ACK in RAN1#113. For component 4, it should not be confirmed in this meeting since RAN2 is studying on the feasibility. Furthermore, it should be changed to “PUCCH repetition for Msg 4 HARQ-ACK”, not “PUCCH Msg 4 HARQ-ACK repetition”.  For component 5, RAN1 cannot discuss this issue in this meeting according to RAN#100 guidance.  Since the wording on Msg 4 HARQ-ACK, there is another discussion on whether PUCCH repetition can be extended to common PUCCH other than Msg4 HARQ PUCCH. Since RAN#101 will discuss this issue, the wording “Msg 4 HARQ-ACK” should be within bracket for now and then will be confirmed or changed to other terminology depending on the further progress.
Proposal 1: Consider the following updated FL 44-1 as baseline.
	44. NR_NTN_enh-Core
	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 repetition for [Msg4 HARQ-ACK]repetition]
[5. Extension of the repetition transmission of PUCCH before dedicated PUCCH resource configuration]
	
	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


For note, the main issue is that whether this feature can be extended to general use case or only NTN band or non-TN band. From our understanding, this feature is the outcome of coverage enhancements for NTN. However, it might be beneficial to consider this feature in TN as well if some NW operators want to have this feature in their network, and this feature can be supported without considering Rel-17 NTN feature. In that sense, it needs more discussion. 

	Qualcomm Incorporated [14]
	

	MediaTek Inc. [15]
	On components [3 “Support receiving repetition factor in DCI scheduling Msg4 PDSCH] and [4. Support Msg3 to transmit information for PUCCH Msg4 HARQ-ACK repetition] highlighted in yellow, based on RAN1#111 working assumption copied below we note the following:Working assumption (RAN#111)
For PUCCH repetition for Msg4 HARQ-ACK,
· One or more repetition factors may be configured via SIB
· If only one repetition factor is configured via SIB and if the value is one of {[1], 2, 4, 8}, UE capable of PUCCH repetition for Msg4 HARQ-ACK can perform repetition with the repetition factor
· FFS: whether UE requests repetition or indicates repetition capability
· If multiple factors from {1, 2, 4, 8} are configured via SIB, PUCCH repetition for Msg4 HARQ-ACK may be dynamically determined and indicated by gNB 
· FFS: whether UE requests repetition or indicates repetition capability
· FFS: whether repetition factor is indicated by UE
· FFS: UE behavior when repetition factor is not configured via SIB
· FFS: whether one or more UE capabilities are needed for the above is for further discussion

· If only one repetition factor is configured via SIB and if the value is one of {[1], 2, 4, 8}, UE capable of PUCCH repetition for Msg4 HARQ-ACK can perform repetition with the repetition factor
· If multiple factors from {1, 2, 4, 8} are configured via SIB, PUCCH repetition for Msg4 HARQ-ACK may be dynamically determined and indicated by gNB
Hence, we think the component [3] in FG 44-1 should be revised to reflect the working assumption in red text in proposal 1 below

Proposal 1:  Revise components 3 and 4 in FG 44-1 PUCCH repetition for Msg4 HARQ-ACK in “red text”
· [3 “Support receiving repetition factor in DCI scheduling Msg4 PDSCH if multiple factors are configured in system information]
· [4. Support Msg3 to transmit information for PUCCH Msg4 HARQ-ACK repetition if repetition factor is configured in system information]



	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



	Company
	Summary

	Huawei/HiSilicon [2]
	1) For current DMRS bundling, UE should not 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 still not supportted if phase difference limit cannot be kept for UE without that capability. Thus, there is no need to stress the third point listed in the forth column for NTN.  
2) As RAN1 listed several options to be down-seltected and added in FG 44-2, we have made some analysis in our contribution [2], and we propose that UE should report the capability of Option 1b, Option 1c and Option 1e. 
Proposal 3: Besides FG 44-2, feature groups of following capability should be added.
· 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.
· Option 1c: Support of antenna switching with DMRS bundling in NTN.
· Option 1e: Max TDW size per elevation angle.

	ZTE [3]
	W.r.t FG 44-2, it’s preferred to delete the component 3 (i.e., Support not to perform TA pre-compensation update within an actual TDW if it causes phase discontinuity that may violate the phase difference limit) since the intention is not clear. In NTN, the adjustment value of TA pre-compensation is up to UE implementation. If UE does not want to perform TA pre-compensation update, it can just keep the previous TA pre-compensation value when allowed to update TA pre-compensation. Hence, no need to “support not to perform TA pre-compensation update” as it can be implemented by UE anyway. Additionally, the discussion on the determination of actual TDW size along with the impact of TA pre-compensation is still on-going, it’s more reasonable to remove it.
New FG 44-2a and FG 44-2b are preferred to be added. Firstly, the capability of maximum duration for DMRS bundling should be reported to network. Then network can configure proper nominal TDW. Hence, FG 44-2a should be added. Moreover, the TA pre-compensation update may cause phase discontinuity, in which case TA pre-compensation update should be an event to determine actual TDW. However, for UE with advance capability, it may be possible that UE can handle the phase jump caused by TA pre-compensation update, in which case the TA pre-compensation update is not an event to determine actual TDW. Therefore, FG 44-2b should be added to indicate network whether TA pre-compensation update should be considered as event for actual TDW determination. And FG 44-2a should also exclude the impact of TA pre-compensation update since TA pre-compensation may or may not impact TDW determination depending on FG 44-2b.
	44. NR_NTN_enh-Core
	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

	44. NR_NTN_enh-Core
	44-2a
	Max duration for DMRS bundling for PUSCH in NTN
	1. The maximum duration for DMRS bundling for PUSCH in NTN without taking TA pre-compensation update into account
	44-2
	Yes
	No
	Network does not know the maximum duration for DMRS bundling 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-Core
	44-2b
	NTN DMRS bundling across pre-compensation segments
	1. Support DMRS bundling across pre-compensation segments
	44-2
	Yes
	No
	UE does not support DM-RS bundling across pre-compensation segments 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




	Nokia/Nokia Shanghai Bell [4]
	

	Spreadtrum Communications [5]
	

	Vivo [6]
	For supporting DMRS bundling in NTN, following working assumptions and agreements have been made.
	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
Agreement
For NTN-specific PUSCH DMRS bundling, support Alt 2 for TDW determination.
· Alt 2: gNB-centric TDW determination
· Nominal TDW is determined based on gNB configuration.
· Actual TDW is determined based on gNB configuration/indication.
· Note: Alt 2 does not imply that spec impact of actual TDW determination is assumed for NTN.
· FFS: details, including UE capability and assistance information reporting


It can be seen that actual TDW would be determined by gNB configuration meaning that component 3 of 44-2 is needed to maintain phase continuity on the UE side. And the corresponding bracket can be removed in our view. 
According to above discussions, we propose to have the UE feature list updated as Table 1 for supporting PUCCH repetition for Msg4 HARQ ACK and PUSCH DMRS bundling in NTN.
Proposal 1:
· Update UE features 44-1 and 44-2 according to Table 1 to support PUCCH repetition for Msg4 HARQ ACK and PUSCH DMRS bundling in NTN.
	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




	Ericsson [7]
	Based on the UE feature list from RAN1#113 [2], we propose to make the following modifications/additions for related to PUSCH DMRS bundling enhancements.
Observation: FG 44-2 is only useful if the UE also has basic NTN capability (autonomous time/frequency pre-compensation etc). Therefore, we propose to add FG 26-1 as a prerequisite for FG 44-2.
Observation: The DMRS bundling enhancement for NTN could be applicable also for TBoMS. Therefore, we propose to add 30-4c as a possible prerequisite in addition to 30-4a or 30-4b.
[bookmark: _Toc142593756]Proposal: Update the prerequisite column of FG 44-2 as shown in Table 1.
[bookmark: _Toc142054337]Observation: Knowledge of the antenna switching capability (Option 1c in the agreement for UE capability signalling from RAN1#113) is useful when configuring the TDW.
[bookmark: _Toc142593757]Proposal: Add a new FG 44-2a reporting the supported number of TX antennas for antenna switching as shown in Table 1.
	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.]
	26-1
30-4a/b/c

	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
	44-2a
	Number of TX antennas for antenna switching
	1. Support of TX antenna switching over X antennas
	44-2
	Yes
	No
	Network cannot optimize configuration of TDW and antenna hopping interval,
	Per Band
	N/A
	N/A
	N/A
	Candidate values for the number of antennas are {[2],… (FFS)}

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




	NEC [8]
	[bookmark: _Ref129681832]In RAN1 #113, the following UE-reported information was agreed upon as a down-selection list for NTN-specific PUSCH DMRS bundling [1]:

	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



The under-discussed UE capability report under AI 9.11.1 is dependent on the output of UE features for NR NTN enhancements under AI 9.16.5.  For the nominal TDW determination the following working assumption was made [1]: 

	Working assumption
For NTN-specific PUSCH DMRS bundling, reuse clause 6.1.7 in TS38.214 for nominal TDW determination, except for aspects related to UE capabilities and assistance information (if needed).
· i.e., if PUSCH-TimeDomainWindowLength is configured, nominal TDW is determined by PUSCH-TimeDomainWindowLength; otherwise, nominal TDW is determined based on UE capability(ies) signaling.
· FFS: which UE capability(ies) signaling is(are) used
· FFS: whether/how to use UE assistance information, if supported



For the actual TDW determination down-selection agreement were made in RAN1#113 [1]:
	Agreement
For NTN-specific PUSCH DMRS bundling, one or more of the following is down-selected for actual TDW determination.
· Actual TDW is determined by the existing events and,
· Alt A: No additional event
· i.e., no spec impact is assumed for actual TDW determination.
· Alt B: New event of TA pre-compensation timing dynamically indicated by gNB
· i.e., TA pre-compensation timing can be dynamically indicated by gNB
· Note: UE can perform TA pre-compensation update at the indicated timing
· FFS: detailed indication
· Alt C: as dynamically indicated by gNB
· i.e., actual TDW can be dynamically indicated by gNB
· FFS: detailed indication
· Alt D: New event based on epoch time
· FFS details
· Alt E: New event based on antenna switching



Based on the above network-centric nominal TDW determination procedure and the event-triggered actual TDW determination procedure, no TA adjustment within an actual TDW causes phase discontinuity that may violate the phase difference limit should be supported. Else, a TA adjustment event would happen within an actual TDW, which is not consistent with the current R-17 actual determination procedure and lefts complicated specifciation modifications.  As both the NTN platform type and elevation angle has an impact on the maximum DM-RS bundling length, this information could be reported together with the above-mentioned capabilities to assist the network to determine the nominal TDW. Besides, the antenna switching could provide the essential coverage gain in NR NTN PUSCH VoIP scenario, this capability should be reported to assist the nominal TDW determination. Thus, we propose to further refine the FG 44 NR_NTN_enh-Core as Table 1.

[bookmark: _Hlk139052012]Proposal 1: Support the following rows in Table 1 to refine FG 44 NR_NTN_enh-Core.
	44. NR_NTN_enh-Core
	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

	44. NR_NTN_enh-Core
	44-2a
	Elevation Angle and NTN platform type of the maximum duration for DM-RS bundling 
	Support of DM-RS bundling for PUSCH over consecutive slots for a specific NTN platform with a specific elevation angle.
	44-2
	Yes 
	No
	The UE reported maximum duration for DM-RS bundling is corresponding to a LEO-600 NTN platform with an elevation angle of 90
	Per Band
	N/A
	N/A
	N/A
	Candidate values 
for the NTN platform types are {600, 1200, 10000, 37586};
Candidate values for the elevation angle are {12.5, 20, 30, 90}  
	Optional with capability signaling

	44. NR_NTN_enh-Core
	44-2b
	Antenna Switching for NTN DMRS bundling
	Support inter-slot antenna switching with inter-slot DM-RS bundling for PUSCH
	44-2
	Yes
	No
	UE does not support inter-slot antenna switching with inter-slot DM-RS bundling for PUSCH
	Per Band
	N/A
	N/A
	N/A
	
	Optional with capability signaling




	Apple [9]
	For enhancements for DMRS bundling for PUSCH taking into account NTN-specifics, it was working assumption [3] that for NTN-specific PUSCH DMRS bundling, reuse clause 6.1.7 in TS 38.214 for nominal TDW determination, except for aspects related to UE capabilities and assistance information. Furthermore, a list of options for potential UE capability report was identified, including 
· Option 1a: No new capability except for FG 44-2.
· Option 1b: Maximum 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.
· 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
· 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
· Option 1g: Whether to support TA pre-compensation update within an actual TDW that does not violate the phase difference limit

Since the discussions on additional UE capability report (besides FG 44-2) are still on-going in RAN1, we think it should be kept open on whether or not to introduce additional UE capability for NTN-specific PUSCH DMRS bundling. 

Proposal 2: Depending on the outcome of RAN1 discussions, determine whether or not to introduce additional UE capability (besides FG 44-2) for NTN-specific PUSCH DMRS bundling. 

	Xiaomi [10]
	

	NTT DOCOMO, INC. [11]
	For DMRS bundling, the max TDW size shall be reported. Although FG30-4 is used in TN for the purpose, FG30-4 is not related to NTN-specific behavior, i.e., ‘pre-compensation to keep phase rotation due to timing drift within the phase difference limit’. As we propose in our contribution [2] for NR NTN WI, for NTN band, a new FG to report the max TDW size should be defined and correspondingly FG30-4 is not reported for NTN band.
For FG44-2, difference between component 1 and component 3 is unclear. Support of DMRS bundling in NTN shall mean no TA pre-compensation update within an actual TDW if it causes violation of RAN4 requirement. Meanwhile, the original intention of component 3 seems that TA pre-compensation update within an actual TDW is allowed if it does not cause phase discontinuity that may violate the phase difference limit. There would be no reason to preclude such a UE behavior by its implementation. To keep the intention, we suggest merging component 3 with component 1.
Regarding whether this FG is supported for HAPS band or not, whether the NTN-specific behavior for DMRS bundling is required for HAPS NW or not has not been studied so far; it may be necessary and thus both FG30-4 and FG44-2 should be applicable for HAPS band.

Proposal 2: Update FG44-2 and introduce FG44-2a as follows. FG30-4 is not applied for bands in Table 5.2.2-1 in TS 38.101-5. 
	44. NR_NTN_enh
	44-2
	NTN DMRS bundling enhancement for PUSCH
	1. Support of DM-RS bundling for PUSCH over consecutive slots, i.e., Support not to perform TA pre-compensation update within an actual TDW if it causes phase discontinuity that may violate the phase difference limit.
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

	44. NR_NTN_enh
	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 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
	44-2
	Yes
	No
	
	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




	OPPO [12]
	

	Samsung [13]
	For component 3, we think that this component can be combined with component 2. The main motivation is that the UE reporting this feature should maintain phase and power continuity during actual TDW regardless of TA pre-compensation. Furthermore, similar to FG 30-4, the UE needs to report the maximum duration for NTN-specific DMRS bundling. Thus, we would like to propose component 1 as “The maximum duration for support of DM-RS bundling for PUSCH over consecutive slots”, and component 2 as “Support of pre-compensation to keep phase rotation due to timing drift within the phase difference limit during actual TDW”. With this update, component 3 is not necessary. Then, in the note, “Candidate values for the maximum duration are {[2], [4], [], …}” should be added for further discussion. As for prerequisite, we think that it should be changed to 30-4 because 30-4 a/b are also applicable to multiple carrier scenario such as FR1+FR2 UL CA, FR1 + FR2 DC. 
Proposal 2: Consider the following updated FL 44-2 as baseline.  
	44. NR_NTN_enh-Core
	44-2
	NTN DMRS bundling enhancement for PUSCH
	1. Support of DM-RS bundling for PUSCH over consecutive slots The maximum duration for 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 Support of pre-compensation to keep phase rotation due to timing drift within the phase difference limit during actual TDW
[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]
Candidate values for the maximum duration are {[2], [4], [], …}
	Optional with capability signaling




	Qualcomm Incorporated [14]
	

	MediaTek Inc. [15]
	



	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



	Company
	Summary

	Huawei/HiSilicon [2]
	1) For the component highlighted in the forth column, “assistance information” seems not too clear to specify UE behavior. It is better to wait for the discussion of RAN1#114 to clarify what is necessary for UE report to mitigate the timing error
Proposal 4: For FG 44-3, the UE assistance information need to be clarified based on the discussion of RAN1#114.

	ZTE [3]
	W.r.t FG 44-3, the component 2 (i.e., Support of assistance information report [to mitigate the timing error] in Multi-RTT positioning in NTN) is preferred to be deleted. Currently, the identified assistance information is ephemeris and common TA, which can be reported to LMF by gNB. In this case, no need to support assistance information report from UE and component 2 is not needed.
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. 
	44. NR_NTN_enh-Core
	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




	Nokia/Nokia Shanghai Bell [4]
	In RAN1#113, during discussion on FG 44-3 component, “2. Support of assistance information report [to mitigate the timing error] in Multi-RTT positioning in NTN,” was added for indication of support of assistance information reporting in support of network-verified location; however, no consensus has been reached and a proposal from RAN#100 to prioritized component 1 and drop component 2 if consensus on a solution was not reached by RAN#101 was endorsed.  For this reason, component 2 should be excluded unless/until further progress can be made.
Proposal 2:	Remove [2. Support of assistance information report [to mitigate the timing error] in Multi-RTT positioning in NTN] from FG 44-3, UE Rx-Tx Measurement and Report for Multi-RTT with single satellite in NTN.
	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]




	Spreadtrum Communications [5]
	In #112bis meeting, RAN1 had reached a working assumption on NTN-specific PUSCH DMRS bundling as below. 
	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


The working assumption included “pre-compensation to keep phase rotation due to timing drift within the phase difference limit can be performed at UE side” and “UE shall not perform TA pre-compensation update within an actual TDW if it causes phase discontinuity that may violate the phase difference limit.” So we think the UE feature should reflect this directly. Component 3 should be confirmed.
Proposal 2: Component 3 of FG 44-2 should be confirmed.

	Vivo [6]
	Although 44-3 in Table 2 has been summarized in RAN1 #113 meeting, there’s no conclusion on whether any enhancement would be specified for supporting UE location verification in NTN given slow progress and limited time left in RAN1.
In RAN#100 meeting, following proposal has been endorsed.
	Proposal 2 in RAN#100:
· TSG-RAN tasks RAN1 to focus its network verified UE location work on Alt1 for the combination of “UE and gNB receive-transmit time difference measurements”:
· Alt-1: UE Rx-Tx time difference based on Option 3 and gNB Rx-Tx time difference as defined in TS 38.215. 
· Note 1: The signaling method of UE Rx-Tx time difference definition option 1 is not precluded if Alt1 is adopted
· If the work at RAN1 is not completed at RAN#101, the nwk verified UE location will be dropped from RAN1


According to above, the necessity and details of the 44-3 shown in Table 2 are still not clear, and we propose to postpone the discussions of 44-3 at this stage.
Proposal 2:
· Postpone the discussions of 44-3 on support of UE location verification in NTN till the solutions are clear.
	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




	Ericsson [7]
	

	NEC [8]
	

	Apple [9]
	For the objective of network verified UE location, the existing RAN1 discussions focus on multi-RTT positioning method. There are no discussions on DL-TDoA positioning method. A new UE feature group of supporting network verified UE location based on multi-RTT with single satellite in NTN was introduced as FG 44-3.

In FG 44-3, it is open whether it contains a component “Support of assistance information report [to mitigate the timing error] in Multi-RTT positioning in NTN”. At this stage, we do not see the need of UE reporting assistance information. Hence, we propose not to include this component for FG 44-3. 

Proposal 3: In FG 44-3, do not include the following component:
· Support of assistance information report [to mitigate the timing error] in Multi-RTT positioning in NTN.

	Xiaomi [10]
	

	NTT DOCOMO, INC. [11]
	Regarding multi-RTT framework with single satellite for verification in NTN scenario, Alt1 for the combination of UE/gNB Rx-Tx time difference has been adopted in last RAN plenary meeting. 
	Agreement
· TSG-RAN tasks RAN1 to focus its network verified UE location work on Alt1 for the combination of “UE and gNB receive-transmit time difference measurements”:
· Alt-1: UE Rx-Tx time difference based on Option 3 and gNB Rx-Tx time difference as defined in TS 38.215. 
· Note 1: The signaling method of UE Rx-Tx time difference definition option 1 is not precluded if Alt1 is adopted
· If the work at RAN1 is not completed at RAN#101, the nwk verified UE location will be dropped from RAN1


For UE Rx-Tx time difference option 3, it is defined that the legacy R17 definition of UE Rx-Tx time difference is adopted for NTN with an offset. Meanwhile, as discussed in previous meeting, there may be impact on option 3 of UE Rx-Tx time difference due to the timing drift issue and UE autonomous TA adjustment. However, whether/how to report assistance information to mitigate the timing error is still under discussion. The confirmation of component 2 should be postponed.
Regarding whether this FG is supported for HAPS band or not, as HAPS is not precluded for NW verified UE location case, and HAPS deployment in some scenarios would be also feasible for multi-RTT framework with single satellite, it may be necessary and thus FG44-3 should also be applicable for HAPS band.

Proposal 3: Update FG44-3 as follows.
	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




	OPPO [12]
	For FG 44-3, according to updated chairman guidance, the overall feature may be off the scope of R18 if no progress is made in RAN1#114 meeting, thus, at this stage FG 44-3 should be all within a brecket. 

Proposal 2: FG 44-3 should be all in bracket at this stage, provided that the UE location verification may be completely off the scope of R18. 

	Samsung [13]
	The UE feature group 44-3 is intended to capture the capability of a UE in NTN bands for supporting UE Rx-Tx.  The discussions for supporting network verified UE location using Multi-RTT in AI 9.9.2 are under LEO/MEO conditions where the satellite is moving fast enough such that Multi-RTT approach can be used for a single satellite scenario in NTN.  This solution is not readily applicable to other scenarios such as HAPS.  There is no reason we should have this capability for HAPS operation bands at this point yet.
On the other hand, the support for the assistance information reported by the UE to network along with UE Rx-Tx report is necessary.  Hence, we believe the second component is necessary to be there as already suggested.
Proposal 3:  Consider the following updated FG 44-3 as baseline.
	44. NR_NTN_enh-Core
	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




	Qualcomm Incorporated [14]
	

	MediaTek Inc. [15]
	



Other 

	Company
	Summary

	Huawei/HiSilicon [2]
	

	ZTE [3]
	In Rel-17, the WID of NTN has clarified that enhancements for NR-NTN are implicitly compatible to HAPS and ATG. However, since bands for ATG were not specified in Rel-17, the Rel-17 NR-NTN UE features were not specified applicable for ATG. In Rel-18, the ATG bands have been defined as shown in [2]. Moreover, RAN4 has sent LS to RAN1 to ask if the UE features 26-5 ‘Increasing the number of HARQ processes’ and 26-10 ‘K1 range extension’ can be used for Rel-18 NR ATG [3]. Hence, it is preferred to directly extend these two UE features to Rel-18 ATG with consideration that these Rel-17 NR-NTN features were designed to be applicable to ATG. To achieve this extension, as one option, the new FG 44-4 and 44-5 can be added.
Proposal-2: The NR-NTN UE features 26-5 and 26-10 should be extended to Rel-18 ATG as shown in Table-2.
	44. NR_NTN_enh-Core
	44-4
	Increasing the number of HARQ processes
	1. The maximal supported HARQ process number is X for UL and Y for DL
	
	Yes
	No
	UE does not support increased number of HARQ processes
	Per Band
	N/A
	N/A
	N/A
	Candidate component values for (X,Y): {(16,32),(32,16),(32,32)}

Note: This UE feature group is applicable only for ATG operation bands in Table 5-1 in TR 38.876
	Optional without capability signaling

	44. NR_NTN_enh-Core
	44-5
	K1 range extension
	1.	Support of extended K1 value range of (0..31) for unpaired spectrum
	
	Yes
	No
	UE does not support K1 range extension
	Per Band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for ATG operation bands in Table 5-1 in TR 38.876
	Optional without capability signaling




	Nokia/Nokia Shanghai Bell [4]
	

	Spreadtrum Communications [5]
	

	Vivo [6]
	

	Ericsson [7]
	

	NEC [8]
	

	Apple [9]
	

	Xiaomi [10]
	

	NTT DOCOMO, INC. [11]
	

	OPPO [12]
	

	Samsung [13]
	

	Qualcomm Incorporated [14]
	[bookmark: _Ref473802466][bookmark: _Ref462669569]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

From the above, the number of the values for max TDW size to be reported is yet to be decided. For instance, RAN1 may decide to allow different max TDW sizes to be reported for GEO and NGSO. If it is decided to have only one value reported for all the platforms and elevation angles, FG 30-4 can be reused; otherwise, a new FG is required. 

Proposal 1: If only one value is to be reported for max TDW size for NR NTN, FG 30-4 is used; otherwise, a new FG is introduced as the flowing:
	44. NR_NTN_enh-Core
	44-x
	The maximum duration for DM-RS bundling in NTN
	1 The maximum duration during which UE is able to maintain power consistency and phase continuity to support DM-RS bundling for PUSCH[/PUCCH] in NTN

	
	Yes
	N/A
	UE does not support DM-RS bundling enhancement 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]
Candidate values:
X1 for Case A
X2 for Case B….
	Optional with capability signaling




If FG 30-4 is reused for DMRS bundling for NR NTN, i.e., only one value is to be reported for max TDW size, FG 44-2, NTN DMRS bundling enhancement for PUSCH, is not needed. Instead, FG 30-4a, FG 30-4b and FG 30-4c are used to report the capability of DMRS bundling for PUSCH in NTN. 
Proposal 2: If only one value is to be reported for max TDW size for NR NTN, UE indicates the capability of DMRS bundling for PUSCH using FG 30-4a, FG 30-4b, and FG 30-4c.

If different max TDW sizes are to be reported for different cases for DMRS bundling in NTN, reporting capability per case should also be supported for features 30-4a to 30-4c. 

Proposal 3: If more than one values are to be reported for max TDW size for NR NTN, new features are introduced as the following:
	[bookmark: _Hlk142310570]44. NR_NTN_enh-Core
	44-Xa
	DM-RS bundling for PUSCH repetition type A
	Support DM-RS bundling for PUSCH repetition type A over consecutive symbols
	44-x and one of {5-14, 5-16, 5-17}
	Yes
	N/A
	UE does not Support DM-RS bundling for PUSCH repetition type A
	Per band 
	N/A
	N/A
	N/A
	Candidate values
[0, 1] for case A,
[0, 1] for case B,,
…
	Optional with capability signalling



	44. NR_NTN_enh-Core
	44-Xb
	DM-RS bundling for PUSCH repetition type B
	Support DM-RS bundling for PUSCH repetition type B over consecutive symbols
	44-x and 11-5
	Yes
	N/A
	UE does not Support DM-RS bundling for PUSCH repetition type A
	Per band 
	N/A
	N/A
	N/A
	Candidate values
[0, 1] for case A,
[0, 1] for case B,,
…
	Optional with capability signalling



	44. NR_NTN_enh-Core
	44-Xc
	DM-RS bundling for TB processing over multi-slot PUSCH
	Support DM-RS bundling for TB processing over multi-slot PUSCH over consecutive symbols

	44-x and 30-3
	Yes
	N/A
	UE does not Support DM-RS bundling for PUSCH repetition type A
	Per band 
	N/A
	N/A
	N/A
	Candidate values
[0, 1] for case A,
[0, 1] for case B,,
…
	Optional with capability signalling



 Although DMRS bundling for PUCCH has not been discussed in Rel-18, a UE that is capable of DMRS bundling for PUSCH likely can also support DMRS bundling for PUCCH. 
[bookmark: _Hlk142311050]Proposal 4: RAN1 to discuss whether to support DMRS bundling for PUCCH. 

In addition, capability of Tx antenna switching must be reported in order for the network and UE to determine to actual TDW size. Hence, a new feature is needed.

Proposal 5: Introduce the following UE feature for Rel-18 NR NTN 
	44. NR_NTN_enh-Core
	44-Xy
Or 44-Y if 44-X is not defined.
	Transmit antenna switching during multi-slot PUSCH
	Support transmit antenna switching during multi-slot PUSCH[/PUCCH].

	44-x or 30-4 if 44-x is not defined
	Yes
	N/A
	UE does not Support transmit antenna switching during multi-slot PUSCH[/PUCCH]
	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 signalling




	MediaTek Inc. [15]
	



1. Discussion Items during RAN1 #114 — First Checkpoint
[bookmark: _Hlk48059864]After review of contributions submitted to RAN1 #114 in this agenda item, the following topics were identified by the moderator for discussion during RAN1 #114.

General comments

	Company
	Comments/Questions/Suggestions

	
	



2. Issue 1: FG 44-1
After review of contributions submitted to RAN1 #114 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
	44-1
	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 if multiple factors are configured in system information]
[4. Support Msg3 to transmit information for PUCCH Msg4 HARQ-ACK repetition if multiple factors are configured in system information]
[5. Extension of the repetition transmission of PUCCH before dedicated PUCCH resource configuration]
6. Support receiving RSRP configuration from SIB and determine the Msg4 HARQ-ACK repetition request or repetition capability in Msg3
	30-5
	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



	Company
	Comments/Questions/Suggestions

	DCM
	Support

	Nokia
	“if multiple factors are configured in system information” is not needed, since it does not impact/describe UE behavior.  
Additionally:
· For 3. The support of receiving information on the applied repetitions via Msg4 (legacy behavior or repetitions) would still be needed.
· For 4. The UE would need to be able to indicate whether or not to support the feature, irrespective of the amount of repetitions configured.
We also do not support the addition of 6. as an agreement has not been reached during WI on supporting this feature.
We do not support removing the note, as it should be clear that the features for NTN are only applicable for NTN and HAPS bands.



2. Issue 2: FG 44-2
After review of contributions submitted to RAN1 #114 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
	1. Support of DM-RS bundling for PUSCH over consecutive slots, i.e., support not to perform TA pre-compensation update within an actual TDW if it causes phase discontinuity that may violate the phase difference limit
2. Support of pre-compensation to keep phase rotation due to timing drift within the phase difference limit during actual TDW
[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.]
	26-1, 30-4a/b/c
	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
	44-2a
	Max duration for DMRS bundling for PUSCH in NTN
	The 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
	44-2
	Yes
	No
	
	Per Band
	N/A
	N/A
	N/A
	Candidate values for the maximum duration are FFS

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



	Company
	Comments/Questions/Suggestions

	DCM
	OK (while conclusion in 9.9.1 may be necessary first)

	Nokia
	“, i.e., support not to perform TA pre-compensation update within an actual TDW if it causes phase discontinuity that may violate the phase difference limit” seems to describe UE implementation and should not be include. 
Similar view on 44-2a with regard to, ", 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" still starts discussing the potential UE implementation.”

	NEC
	We have a question on the necessity of 44-2a. As the 30-4 is the prerequisite feature group of 30-4a/b/c, and 30-4a is the prerequisitie feature group of 44-2, then a UE report 44-2 should support 30-4 with the reported Max duration for DMRS bundling. The 44-2 should already clarify that the 30-4 for NTN band is suitable for NTN DMRS bundling. Why need two Max duration for DMRS bundling for PUSCH in NTN?



2. Issue 3: FG 44-3
After review of contributions submitted to RAN1 #114 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 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



	Company
	Comments/Questions/Suggestions

	
	



2. Issue 4: New FG — Antenna switching 
After review of contributions submitted to RAN1 #114 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new row/FG
	44. NR_NTN_enh
	44-2b
	Number of TX antennas for antenna switching
	Support of TX antenna switching over X antennas
	44-2
	Yes
	No
	Network cannot optimize configuration of TDW and antenna hopping interval,
	Per Band
	N/A
	N/A
	N/A
	Candidate values for the number of antennas are FFS

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



	Company
	Comments/Questions/Suggestions

	DCM
	Not support. This issue should be discussed in 9.9.1 first. After 9.9.1 agrees this kind of capability, we can discuss the detailed FG.

	Nokia
	Do not support with similar view to DCM that this has not been agreed during WI..

	NEC
	Support. The network requires this UE antenna switching capability report for DMRS bundling to configure an optimized TDW, in order to ensure the essential coverage gain for NTN coverage performance. 



2. Issue 5: New FG  — NTN DMRS bundling across pre-compensation segments
After review of contributions submitted to RAN1 #114 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new row/FG
	44. NR_NTN_enh-Core
	44-2c
	NTN DMRS bundling across pre-compensation segments
	Support DMRS bundling across pre-compensation segments
	44-2
	Yes
	No
	UE does not support DM-RS bundling across pre-compensation segments 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



	Company
	Comments/Questions/Suggestions

	DCM
	Not support. This issue should be discussed in 9.9.1 first. After 9.9.1 agrees this kind of capability, we can discuss the detailed FG.

	Nokia
	Do not support with similar view to DCM that this has not been agreed during WI..

	NEC
	Not support.



2. Issue 6: New FG  — Elevation Angle and NTN platform type
After review of contributions submitted to RAN1 #114 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new row/FG
	44. NR_NTN_enh-Core
	44-2a
	Elevation Angle and NTN platform type of the maximum duration for DM-RS bundling 
	Support of DM-RS bundling for PUSCH over consecutive slots for a specific NTN platform with a specific elevation angle.
	44-2
	Yes 
	No
	The UE reported maximum duration for DM-RS bundling is corresponding to a LEO-600 NTN platform with an elevation angle of 90
	Per Band
	N/A
	N/A
	N/A
	Candidate values 
for the NTN platform types are {600, 1200, 10000, 37586};
Candidate values for the elevation angle are {12.5, 20, 30, 90}  
	Optional with capability signaling



	Company
	Comments/Questions/Suggestions

	DCM
	Not support. This issue should be discussed in 9.9.1 first. After 9.9.1 agrees this kind of capability, we can discuss the detailed FG.

	Nokia
	Do not support with similar view to DCM that this has not been agreed during WI..

	NEC
	Support. The network could configure an optimized TDW for the reported UE connecting to the same/different NTN platforms with different types or elevation angles.



2. Issue 7: New FG  — DM-RS bundling for different PUSCH repetition types
After review of contributions submitted to RAN1 #114 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new row/FG
	44. NR_NTN_enh-Core
	44-Xa
	DM-RS bundling for PUSCH repetition type A
	Support DM-RS bundling for PUSCH repetition type A over consecutive symbols
	44-x and one of {5-14, 5-16, 5-17}
	Yes
	N/A
	UE does not Support DM-RS bundling for PUSCH repetition type A
	Per band 
	N/A
	N/A
	N/A
	Candidate values FFS

	Optional with capability signalling

	44. NR_NTN_enh-Core
	44-Xb
	DM-RS bundling for PUSCH repetition type B
	Support DM-RS bundling for PUSCH repetition type B over consecutive symbols
	44-x and 11-5
	Yes
	N/A
	UE does not Support DM-RS bundling for PUSCH repetition type A
	Per band 
	N/A
	N/A
	N/A
	Candidate values FFS

	Optional with capability signalling

	44. NR_NTN_enh-Core
	44-Xc
	DM-RS bundling for TB processing over multi-slot PUSCH
	Support DM-RS bundling for TB processing over multi-slot PUSCH over consecutive symbols

	44-x and 30-3
	Yes
	N/A
	UE does not Support DM-RS bundling for PUSCH repetition type A
	Per band 
	N/A
	N/A
	N/A
	Candidate values FFS

	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	DCM
	R17 FGs may be reused instead of introducing new FGs.



2. Issue 8: New FG  — Increasing the number of HARQ processes
After review of contributions submitted to RAN1 #114 in this agenda item, the following is proposed by the moderator. Companies submitted the following views on the moderator’s proposals.

Proposal: Introduce the following new row/FG
	44. NR_NTN_enh-Core
	44-4
	Increasing the number of HARQ processes
	1. The maximal supported HARQ process number is X for UL and Y for DL
	
	Yes
	No
	UE does not support increased number of HARQ processes
	Per Band
	N/A
	N/A
	N/A
	Candidate component values for (X,Y): {(16,32),(32,16),(32,32)}

Note: This UE feature group is applicable only for ATG operation bands in Table 5-1 in TR 38.876
	Optional without capability signaling

	44. NR_NTN_enh-Core
	44-5
	K1 range extension
	1.	Support of extended K1 value range of (0..31) for unpaired spectrum
	
	Yes
	No
	UE does not support K1 range extension
	Per Band
	N/A
	N/A
	N/A
	Note: This UE feature group is applicable only for ATG operation bands in Table 5-1 in TR 38.876
	Optional without capability signaling



	Company
	Comments/Questions/Suggestions

	DCM
	Based on LS from RAN4, these FGs would be fine.



1. Conclusion
Agreements reached during RAN1 #114 as part of this agenda item are summarized in [16].
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