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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This document is a Summary of discussion on RAN1 additions to the stg2 CR for TS 38.300
The text proposal for RAN1 additions to the stg2 CR for TS 38.300 is given in section 2. It includes the following TPs on:
· Support for NR NTN coverage enhancements 
· Verification of UE location

A proposed Draft LS on NR-NTN TP for TS 38.300 is given in section 3.
RAN1 agreements for Rel-18 WI on NR NTN enhancements up to RAN1#114bis are captured in [1, R1-2310687]	 

Text proposal for RAN1 additions to the stg2 CR for TS 38.300
The following is a TP for RAN1 additions to the stg2 CR for TS 38.300:

<UNCHANGED TEXT IS OMITTED>
[bookmark: _Toc130939100]16.14.X	 Support for NR NTN coverage enhancements
Release-18 introduced uplink coverage enhancements for commercial smartphones with -5.5 dBi antenna gain and 3 dB polarization loss, leading to the specification of repetitions for PUCCH for Msg4 HARQ-ACK, and enabling the support for DMRS bundling for PUSCH in NTN scenarios. 
The following enhancements on PUCCH for Msg4 HARQ-ACK are supported:
· Support PUCCH repetition for Msg4 HARQ-ACK
· supported number of transmissions are 1, 2, 4, 8.
· The existing mechanism on repetition slot counting (as in section 9.2.6 of TS 38.213) can be applied
· Frequency hopping mechanism in R15/16/17 defined for PUCCH transmission for Msg4 HARQ-ACK, in every slot is applied.
· Candidate values of only one repetition factor configuration via SIB are {2, 4, 8}
· A RSRP threshold can be configured via SIB when the number of repetitions is configured by SIB. If the RSRP threshold is configured UE capable of PUCCH repetition for Msg4 HARQ-ACK reports the capability of PUCCH repetition for Msg4 HARQ-ACK only if measured RSRP is lower than the configured RSRP threshold. If the RSRP threshold is not configured, UE capable of PUCCH repetition for Msg4 HARQ-ACK reports the capability of PUCCH repetition for Msg4 HARQ-ACK

· NTN-specific PUSCH DMRS bundling
· PUSCH DMRS bundling with sufficient TDW size should be applicable in NTN to meet the performance requirement for VoIP
· Support gNB-centric TDW determination
16.14.x	Verification of UE location
For RTT determination in NTN, The following UE and gNB measurements specified in [38.215] are reported: gNB receive-transmit time difference calculated at uplink time synchronization reference point, legacy Release-17 UE receive-transmit time difference, UE receive-transmit time difference subframe offset and DL timing drift.
Further, for network verified UE location in NTN, assistance information to be reported to the CN may include: ephemeris information for UE location verification, including accurate satellite position and velocity at the time of measurement, common TA parameters (ta-Common, ta-CommonDrift, ta-CommonDriftVariant, Epoch time).

---------- TEXT PROPOSAL END ---------
 
Companies views’ collection

Companies are encouraged to provide comments on the TP for TS38.300:

	Companies
	Comments and Views

	DCM
	For PUCCH, 
· Dynamic indication should be mentioned.
· Extension of the repetition mechanism to any subsequent PUCCH on common PUCCH resources should be described.
For PUSCH,
· It seems that the current two bullets are not so meaningful.
· Instead, the following aspects should be considered.
· No TA update within each actual TDW if it causes violation of the RAN4 requirement.
· UE pre-compensation with respect to phase rotation

	Ericsson
	· Coverage enhancement
· General
· FYI, a TP to 38.300 from Ericsson can be found in R1-2310916, but we are fine to base the discussion on the TP from Thales.
· It is not necessary to state that these features are introduced in Rel-18, since the TP will be captured in the Rel-18 specification.
· The feature is not only for commercial smartphones with -5.5 dBi antenna gain and 3 dB polarization loss, even if this was assumed for the study phase.
· In the second paragraph, the following change should be made: “The following enhancements on PUCCH for Msg4 HARQ-ACK are supported:” 
· PUCCH repetition
· In the UE features session, it is discussed whether this feature should be restricted to NTN bands or allowed to be used also in TN bands. If the latter, it would be better to describe this feature outside clause 16.14, e.g., in clause 19 (Support for NR coverage enhancements)
· Dynamic indication in DCI should be described
· It should be described that the scope is all PUCCH before dedicated PUCCH resources are configured, not just Msg4 HARQ-ACK PUCCH, and that the same repetition factor is used until dedicated PUCCH resource configuration is provided
· PUSCH DMRS bundling enhancement
· Describe that the purpose of this feature is to support DMRS bundling in presence of high timing drift
· Describe that pre-compensation to keep phase rotation due to timing drift between the UE and the uplink time synchronization reference point within the phase difference limit is applied by the UE

· Verification of UE location
To avoid repetition and facilitate the discussion, the text in blue is copied from the RAN2 Stage 2 running CR on 38.300 (R2-2312858). The text in green is based on Thales’ RAN1 TP for TS 38.300. Our suggested changes are in red. 
The verification of UE location procedure (as specified in [3]) can be triggered by the CN only when the UE is in RRC CONNECTED. NTN UE does not support positioning measurement and report in RRC INACTIVE for UE location verification. The procedure re-uses the LCS framework to the LMF with the LPP and NRPPa positioning protocols.
The multi-RTT positioning method (as specified in [42]) with a single satellite in view is used to determine the UE location. To solve the mirror point ambiguity, the measurements reported by RAN should include the information of the cells on the opposite side.
For multi-RTT positioning in NTN, at least the following UE and gNB measurements specified in [38.215] are reported: gNB receive-transmit time difference at the uplink time synchronization reference point, UE receive-transmit time difference, UE receive-transmit time difference subframe offset and DL timing drift.
The assistance information reported to the CN may include: ephemeris information including accurate satellite position and velocity at the time of multi-RTT measurement, and common TA parameters (ta-Common, ta-CommonDrift, ta-CommonDriftVariant, Epoch time).

	QC
	The two bullets for DMRS bundling are not useful. There is no enhancement for DMRS bundling in Rel-18 other than possible UE feature re-alignment. 

	Nokia, Nokia Shanghai Bell
	For PUCCH, we agree with DCM, and have the additional comments that “The existing mechanism on repetition slot counting (as in section 9.2.6 of TS 38.213) can be applied” should be changed to “The existing mechanism on repetition slot counting (as in section 9.2.6 of TS 38.213) can be is applied”, and it might be beneficial to also capture that the UE indicates its support for the feature through indication via Msg3.
For network verified UE location it may be beneficial to clarify in the last paragraph that the information considered here is treating information that is exchanged from gNB to the LMF (and not just information that is from UE to LMF).

	CATT
	1、For PUCCH repetition:
· Candidate values of only one repetition factor configuration via SIB are {2, 4, 8}
It is unclear. We think it can be changed as 
· One repetition factor is used with DCI indication from the SIB indicated candidate values {2, 4, 8}

2、For PUSCH repetition, we support DCM and Ericsson view, pre-compensation 
to keep phase rotation should be clearly presented.

3、Verification of UE location
Further, for network verified UE location in NTN, assistance information to be reported to the CN may include: ephemeris information for UE location verification, including accurate satellite position and velocity at the time of measurement, common TA parameters (ta-Common, ta-CommonDrift, ta-CommonDriftVariant, Epoch time).

We think LMF can be explicitly mentioned as follows:
Further, for network verified UE location in NTN, assistance information to be reported to the LMF may include:

	Huawei, HiSilicon
	1. For PUCCH repetition:
a. Agree with Ericsson that the first paragraph seems not necessary, especially “-5.5dBi antenna gain”, which is just RAN1 evaluation assumption.
b. The content regarding single repetition configuration in SIB or multiple repetition factors configuration with dynamic indication should be mentioned;
c. All the discussion is discussed as NTN-specific coverage enhancement. There is not any agreement to support this for TN. Therefore, as baseline this should be captured in section 16.
2. DMRS bundling:
a. Phase pre-compensation by UE to fulfill the phase limit requirement should be mentioned as one bullet.

	ZTE
	For PUCCH repetition:
1.  Extension of the repetition factor for PUCCH for msg4 HARQ-ACK to all common PUCCH before dedicated PUCCH configuration need to be mentioned.
2. Prefer to illustrate how to configure the repetition factor. That is, when single value indicated in SIB, use the indicated value in SIB; when multiple values indicated in SIB, use the dynamic DCI indication.
For DMRS bundling:
We would like to highlight that the relationship between TA pre-compensation update and phase difference requirement in TDW is still pending. This issue also need to be added once concluded.


[bookmark: _Toc82188766]
Updated NR-NTN TP for TS 38.300 based on company views

The TP for RAN1 additions to the stg2 CR for TS 38.300 to be added to section 16 is updated based on companies comments:

16.14.X	 Support for NR NTN coverage enhancements
Release-18 introduced uplink coverage enhancements for commercial smartphones with -5.5 dBi antenna gain and 3 dB polarization loss, leading to the specification of repetitions for PUCCH for Msg4 HARQ-ACK, and enabling the support for DMRS bundling for PUSCH in NTN scenarios. 
To improve NR uplink coverage in NTN, the following enhancements on PUCCH for Msg4 HARQ-ACK are supported:
Support PUCCH repetition for Msg4 HARQ-ACK:
· Ssupported number of transmissions are 1, 2, 4, 8. 
· If a single value from {2, 4, 8} is configured via SIB, the configured repetition factor is applied.
· If multiple values from {1, 2, 4, 8} are configured via SIB, one of the multiple values is indicated in DAI field of DCI format 1_0 with CRC scrambled by TC-RNTI.
· The existing mechanism on repetition slot counting (as in section 9.2.6 of TS 38.213) can be is applied
· Frequency hopping mechanism in R15/16/17 defined for PUCCH transmission for Msg4 HARQ-ACK, in every slot is applied.
· Candidate values of only one repetition factor configuration via SIB are {2, 4, 8}
· A RSRP threshold can be configured via SIB when the number of repetitions is configured by SIB. If the RSRP threshold is configured, UE capable of PUCCH repetition for Msg4 HARQ-ACK reports the capability of PUCCH repetition for Msg4 HARQ-ACK via Msg3 PUSCH only if measured RSRP is lower than the configured RSRP threshold. If the RSRP threshold is not configured, UE capable of PUCCH repetition for Msg4 HARQ-ACK reports the capability of PUCCH repetition for Msg4 HARQ-ACK via Msg3 PUSCH.
· The repetition factor applied to Msg4 HARQ-ACK is used also for any PUCCH transmission before dedicated PUCCH resource is provided.

· NTN-specific PUSCH DMRS bundling
· UE does not perform TA pre-compensation update within an actual TDW if it causes phase discontinuity that may violate the phase difference limit.


16.14.x	Verification of UE location
For UE location verification based on multi-RTT in NTN, at least the following UE and gNB measurements specified in [38.215] are reported: gNB receive-transmit time difference at the uplink time synchronization reference point, UE receive-transmit time difference, UE receive-transmit time difference subframe offset and DL timing drift.

The assistance information reported to the CN may include: ephemeris information including accurate satellite position and velocity at the time of multi-RTT measurement, and common TA parameters (ta-Common, ta-CommonDrift, ta-CommonDriftVariant, Epoch time).

---------- TEXT PROPOSAL END ---------
 
NR-NTN TP for TS 38.300 for the online on day 3

<UNCHANGED TEXT IS OMITTED>
---------------------- TEXT PROPOSAL BEGIN ----------------------

16.14.X	 Support for NR NTN coverage enhancements
Release-18 introduced uplink coverage enhancements for commercial smartphones with -5.5 dBi antenna gain and 3 dB polarization loss, leading to the specification of repetitions for PUCCH for Msg4 HARQ-ACK, and enabling the support for DMRS bundling for PUSCH in NTN scenarios. 
To improve NR uplink coverage in NTN, the following enhancements on PUCCH for Msg4 HARQ-ACK are supported:
Support PUCCH repetition for Msg4 HARQ-ACK:
· Ssupported number of transmissions are 1, 2, 4, 8. 
· If a single value from {2, 4, 8} is configured via SIB, the configured repetition factor is applied.
· If multiple values from {1, 2, 4, 8} are configured via SIB, one of the multiple values is indicated in DAI field of DCI format 1_0 with CRC scrambled by TC-RNTI.
· The existing mechanism on repetition slot counting (as in section 9.2.6 of TS 38.213) can be is applied
· Frequency hopping mechanism in R15/16/17 defined for PUCCH transmission for Msg4 HARQ-ACK, in every slot is applied.
· Candidate values of only one repetition factor configuration via SIB are {2, 4, 8}
· A RSRP threshold can be configured via SIB when the number of repetitions is configured by SIB. If the RSRP threshold is configured, UE capable of PUCCH repetition for Msg4 HARQ-ACK reports the capability of PUCCH repetition for Msg4 HARQ-ACK via Msg3 PUSCH only if measured RSRP is lower than the configured RSRP threshold. If the RSRP threshold is not configured, UE capable of PUCCH repetition for Msg4 HARQ-ACK reports the capability of PUCCH repetition for Msg4 HARQ-ACK via Msg3 PUSCH.
· The repetition factor applied to Msg4 HARQ-ACK is used also for any PUCCH transmission before dedicated PUCCH resource is provided.


16.14.x	Verification of UE location
For UE location verification based on multi-RTT in NTN, at least the following UE and gNB measurements specified in [38.215] are reported: gNB receive-transmit time difference at the uplink time synchronization reference point, UE receive-transmit time difference, UE receive-transmit time difference subframe offset and DL timing drift.

The assistance information reported to the CN may include: ephemeris information including accurate satellite position and velocity at the time of multi-RTT measurement, and common TA parameters (ta-Common, ta-CommonDrift, ta-CommonDriftVariant, Epoch time).

---------- TEXT PROPOSAL END ---------
 
NR-NTN TP for TS 38.300 for the online on day 4

Text Proposal:

<UNCHANGED TEXT IS OMITTED>
---------------------- TEXT PROPOSAL BEGIN ----------------------

16.14.X	 Support for NR NTN coverage enhancements

· NTN-specific PUSCH DMRS bundling enhancement that enables DMRS bundling in presence of high timing drift, whereby UE maintains phase continuity considering effects of transmission delay variation between UE and uplink time synchronization reference point to enable improved channel estimation.




---------- TEXT PROPOSAL END ---------
 






Draft LS on NR-NTN TP for TS 38.300
When the above TP is agreed, it will be provided to RAN2 with a companion LS. The following is a proposed Draft LS on NR-NTN TP for TS 38.300:

	3GPP TSG RAN WG1 Meeting #115	  								         R1-23xxxxx
Chicago, USA, November 13th – November 17th, 2023

Title:	LS on NR-NTN TP for TS 38.300
Work Item:	NR_NTN_enh-Core
Agenda Item:	8.13
Release:	Release 18

Source:	RAN1, THALES 
To:	RAN2
Cc:	

Contact Person:     
Name:	Mohamed EL JAAFARI 
E-mail Address:	mohamed.el-jaafari@thalesaleniaspace.com 
Send any reply LS to:	3GPP Liaisons Coordinator, mailto: 3GPPLiaison@etsi.org

Attachments:	R1-23xxxxx TP for TS 38.300




Overall Description:
As part of the WI NR-NTN-enhancements, RAN1 discussed a text proposal for inclusion in 3GPP TS 38.300.
These RAN1 additions include the following:
-	Support for NR NTN coverage enhancements,
-	Verification of UE location.
The TP proposed by RAN1 can be found within the attached TP.

2. 	Actions:
To RAN2 group:
ACTION: 	RAN1 respectfully asks RAN2 to take into account the attached TP in NR-NTN Stg2 Running CR for TS 38.300 on NTN enhancements.

3. 	Date of Next TSG-RAN WG1 Meetings:
TSG-RAN WG1 Meeting #116 			26 Feb – 01 Mar 2024		    		       Athens , GR
TSG-RAN WG1 Meeting #116bis 	    		 15 Apr – 19 Apr 2024	            			  China (TBC)
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