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Introduction
This discussion summary document captures general issues related to NTN system parameters, regulatory information for Rel-18 NR_NTN_enh WI. It contains a summary of the contributions under sections and subsections of Agenda Items 8.26.1 at TSG-RAN WG4#108, together with identified topics/proposals/options for discussion during the meeting. 
Please also note the draft TSG-RAN WG4 #108 meeting agenda with respect to NTN topic. The Agenda Items (AIs) considered in this Topic summary for [108][309] NR_NTN_enh_Part1 are:
-------------------------------------- Items led by RAN4 --------------------------------------------------------------------
8.26	 NR NTN enhancement	[NR_NTN_enh]
8.26.1	General and work plan	 [NR_NTN_enh-Core]
8.26.1.1	System parameters 	[NR_NTN_enh-Core]
* Include band definition 
8.26.1.2	Regulatory information 	[NR_NTN_enh-Core]
8.26.1.3	Others	[NR_NTN_enh-Core]
* R1-2304094 LS on PUSCH DMRS bundling for NR NTN coverage enhancement
8.26.2	Co-existence study for above 10GHz bands	 [NR_NTN_enh-Core]
8.26.3	SAN RF requirements 	[NR_NTN_enh-Core]
8.26.4	UE RF requirements 	[NR_NTN_enh-Core]
8.26.4.1	RF requirements	[NR_NTN_enh-Core]
8.26.4.2	Release independent requirements	[NR_NTN_enh-Core]
8.26.5	RRM core requirements	[NR_NTN_enh-Core]
8.26.5.1	NR-NTN deployment in above 10 GHz bands	[NR_NTN_enh-Core]
* RP-230878: “TSG RAN tasks RAN4 to scope the work needed to define the RRM requirements (i.e. beam steering related) necessary for NR-NTN UEs operating in the NTN example band (i.e. Ka band) based on associated assumptions of the UE architecture (including beam steering capabilities).” 
8.26.5.2	Network verified UE location	[NR_NTN_enh-Core]
8.26.5.3	NTN-TN and NTN-NTN mobility and service continuity enhancements	[NR_NTN_enh-Core]
8.26.6	Moderator summary and conclusions	[NR_NTN_enh]

With the following pre-meeting deadlines:
· Before August 14 (Monday): Session chairs will provide the list of topics with moderator assignments.
· August 16 (Wednesday), 17:00 UTC: Moderators provide the initial summary for a topic
· August 17 (Thursday), 17:00 UTC: Deadline for companies review of initial summary
· August 18 (Friday), 17:00 UTC: Moderators submit the formal tdoc of summary for a topic
· August 20 (Sunday): Session chairs share the initial meeting notes taking moderators summary in consideration

And the following pre-meeting and meeting schedule: 
[image: ]

The following documents are considered for discussion in [108][309] NR_NTN_enh_Part1:

	TDoc Number
	TDoc Type
	Title
	Company/Source
	General Purpose
	Agenda Item

	R4-2313238
	other
	NTN enhancement: System parameters
	Ericsson
	Approval
	8.26.1.1

	R4-2313172
	other
	Further discussion on system parameter for NTN in Ka band
	ZTE Corporation
	Approval
	8.26.1.1

	R4-2311642
	other
	Discussion on the remaining issues for NTN system parameters
	CATT
	Approval
	8.26.1.1

	R4-2313242
	CR
	CR to TS 38.863: NTN Ka-band – Regulatory aspects
	Ericsson
	Agreement
	8.26.1.2

	R4-2313459
	other
	On PUSCH DMRS bundling for NR NTN coverage enhancement
	Ericsson
	Approval
	8.26.1.3

	R4-2313643
	discussion
	Discussion on LS on PUSCH DMRS bundling for NR NTN coverage enhancement
	MediaTek inc.
	Discussion
	8.26.1.3

	R4-2312976
	other
	Discussion on DMRS bundling
	Huawei, HiSilicon
	Approval
	8.26.1.3

	R4-2311232
	discussion
	On DMRS bundling with doppler pre-compensation for NTN
	Apple
	Discussion
	8.26.1.3

	R4-2313845
(not available)
	discussion
	NTN UE types above 10 GHz and beam steering
	Inmarsat
	Discussion
	8.26.1.3





The current list of topics/sub-topics/issues prior to the meeting is:
· Topic #1: System parameters
* Include band definition
· Sub-topic 1-1: Lower SCS for smaller CBW
· Issue 1-1-1: Smaller CBW
· Issue 1-1-2: Smaller guard band
· Issue 1-1-3: Shorter CP
· Issue 1-1-4: Relationship with current WI scope for additional CBW/SCS support
· Sub-topic 1-2: n512, n511 and n510 synchronization raster entries
· Issue 1-2-1: GSCN
· Sub-topic 1-3: DMRS bundling feature
· Issue 1-3-1: Timing accuracy/UE transmit timing requirement
· Issue 1-3-2: Transmit modulation quality
· Issue 1-3-3: LS reply to RAN1
· Sub-topic 1-4: CR to TR 38.863
· Issue 1-4-1: Update regulatory section with information for Ka-band

Topic #1: System parameters
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2313238
	Ericsson
	Proposal 1: Specify n512, n511 and n510 synchronization raster entries according to following table:
	NTN operating band
	SS Block SCS
	SS Block pattern

	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472 – <24> – 19416

	n511
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472 – <24> – 19416

	n510
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472 – <24> – 19416





	R4-2313172
	ZTE Corporation
	Proposal 1: to use following GSCN for Ka-band as 
Table 4: Applicable SS raster entries per operating band (FR2-NTN)
	NR operating band
	SS Block SCS
	SS Block pattern
(note 1)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472– <24> – 19416

	n511
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472– <24> – 19416

	n510
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472– <24> – 19416

	NOTE 1:	SS Block pattern is defined in section 4.1 in TS 38.213.





	R4-2311642
	CATT
	Proposal 1: Option 3 is agreed as the SS raster entries for the following NTN bands.
Table 2: Applicable SS raster entries per operating band
	NR operating band
	SS Block SCS
	SS Block pattern
(note 1)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n511
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n510
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	NOTE 1:	SS Block pattern is defined in section 4.1 in TS 38.213.



For request on additional CBW and SCS support on Ka band,
Observation 1: 30 kHz SCS support using FR1 methodology on Ka band should be evaluated by RAN1/RAN2 first from system performance and specification impact aspects. RAN4 can also do some study in parallel if this approach is agreed in the group.
Proposal 2: The small CBW request should be proposed in RAN1 (and RAN2), the study and discussion should be led by RAN1.
Proposal 3: The smaller guard band study in RAN4 should be postponed until the decision and the methodology of the small BW support is clear.
Proposal 4: Shorter CP proposal should be proposed in RAN1.
Proposal 5: The relationship of the study on additional CBW/SCS support on Ka band and the WI completion should be clarified.


	R4-2313242
	Ericsson
	CR for TR 38.863
This CR proposes updates of TR 38.863 mentioning the regulatory information of NTN Ka-band.

	R4-2313459
	Ericsson
	Observation 1 It is not clear whether the UE will introduce additional time error when making the phase pre-compensation due to time drift in RAN1 working assumption.
Observation 2 There is no time accuracy requirement regarding the NTN UE phase pre-compensation in TS 38.133.
Observation 3 There is no DL time change in DRMS bundling requirement in TS 38.101-1 and therefore the DL timing change for Non-GEO brings question on the validity of the DMRS bundling requirement for NTN UE.
Proposal 1: RAN4 investigate the feasibility of an NTN UE to meet the DMRS requirement in the new test condition where DL time would be changing for non-GEO satellite.


	R4-2313643
	MediaTek inc.
	Proposal 1: RAN4 to update UE transmit timing requirement (7.1C in 38.133) for NTN-specific PUSCH DMRS bundling, with the RAN1 working assumption: “UE shall not perform TA pre-compensation update within an actual TDW if it causes phase discontinuity that may violate the phase difference limit”. Where the actual TDW is according to RAN1’s conclusion.
Proposal 2: RAN4 to send LS reply to RAN1 to inform RAN4’s agreement upon LS R1-2304094.

	R4-2312976
	Huawei, HiSilicon
	Proposal 1: For NTN-specific PUSCH DMRS bundling, update the applicability of the timing requirements such that the requirements apply only for the first transmission in the TDW.
Proposal 2: the requirements specified for Transmit modulation quality in TS 38.101-5 should be revisit considering the duplex difference of bands, phase continuity requirements for NTN UE DMRS bundling, whether current UE capability “maxDurationDMRS-Bundling-r17” can be reused for NTN UE, potential side conditions updates, and the supports of Pi/2 BPSK modulation.

	R4-2311232
	Apple
	
Proposal 1:	RAN4 should further discuss the applicability of the DMRS bundling feature to Rel-18 NTN and determine whether additional NTN-specific side conditions are needed.

Observation 1: RAN4 should update the TA side condition of the maximum allowable phase difference for DMRS bundling requirement to align with the timing pre-compensation procedure used in NTN networks.
Observation 2: RAN4 should determine whether additional side conditions on the maximum DMRS bundling length and/or RB allocations are needed for the requirement on the maximum allowable phase difference for DMRS bundling in NTN operation.
Observation 3: It is expected that the values of the maximum allowable phase difference for DMRS bundling captured in Table 6.4.2.5-1 of TS38.101-1 will remain applicable for NTN.




Moderator Note: Please see agreements from the previous RAN4#107 meeting (R4-2309766, THALES):
Issue 1-2-1: CBW and frequency range details
· Agreement: RAN4 can further discuss the additional CBW and SCS supporting on Ka band per the request from operators.  
Issue 1-3-1: NR-ARFCN
· Agreement: Use following NR-ARFCN for NTN Ka-band (specify the following channel raster NREF values for bands n512, n511 and n510.):
Table 1: Applicable NR-ARFCN per operating band
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	n512
	60
	2070833 – <1> – 2112499
	1553336  – <4> – 1746664

	
	120
	2070833 – <2> – 2112499
	1553336  – <8> – 1746664

	n511
	60
	2084999 – <1> –2112499
	1553336  – <4> – 1746664

	
	120
	2084999 – <2> –2112499
	1553336  – <8> – 1746664

	n510
	60
	2070833 – <1> – 2084999
	1553336  – <4> – 1746664

	
	120
	2070833 – <2> – 2084999
	1553336  – <8> – 1746664



Issue 1-3-2: GSCN
· Agreement: To further consider the remaining 2 Options:

· Option 1: Use following GSCN for Ka-band as following
Table 2: Applicable SS raster entries per operating band (FR2-NTN)
	NR operating band
	SS Block SCS
	SS Block pattern
(note 1)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472– <24> – 19416

	n511
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472– <24> – 19416

	n510
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472– <24> – 19416

	NOTE 1:	SS Block pattern is defined in section 4.1 in TS 38.213.



· Option 3: Remove [] from agreed WF at RAN4#106-bis-e
Table 2: Applicable SS raster entries per operating band
	NR operating band
	SS Block SCS
	SS Block pattern
(note 1)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n511
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n510
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	NOTE 1:	SS Block pattern is defined in section 4.1 in TS 38.213.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Sub-topic 1-1
Sub-topic description Lower SCS for smaller CBW
Open issues and candidate options before meeting:
Issue 1-1-1: Smaller CBW
· Proposals
· Option 1: The small CBW request should be proposed in RAN1 (and RAN2), the study and discussion should be led by RAN1. (O1 & P2/R4-2311642)
· Recommended WF
· TBA

Issue 1-1-2: Smaller guard band
· Proposals
· Option 1: The smaller guard band study in RAN4 should be postponed until the decision and the methodology of the small BW support is clear. (P3/R4-2311642)
· Recommended WF
· TBA

Issue 1-1-3: Shorter CP
· Proposals
· Option 1: Shorter CP proposal should be proposed in RAN1. (P4/R4-2311642)
· Recommended WF
· TBA


Issue 1-1-4: Relationship with current WI scope for additional CBW/SCS support
· Proposals
· Option 1: The relationship of the study on additional CBW/SCS support on Ka band and the WI completion should be clarified. (P5/R4-2311642)
· Recommended WF
· TBA

Sub-topic 1-2
Sub-topic description: n512, n511 and n510 synchronization raster entries 
Open issues and candidate options before meeting:
Issue 1-2-1: GSCN
· Proposals
· Option 1: to use following GSCN for Ka-band as (P1/R4-2313172 with Excel file from 06/2019 as proof for calculations, P1/R4-2313238 without NOTE 1)
Table 4: Applicable SS raster entries per operating band (FR2-NTN)
	NR operating band
	SS Block SCS
	SS Block pattern
(note 1)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472– <24> – 19416

	n511
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472– <24> – 19416

	n510
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472– <24> – 19416

	NOTE 1:	SS Block pattern is defined in section 4.1 in TS 38.213.



· Option 2: (P1/R4-2311642)
Table 2: Applicable SS raster entries per operating band
	NR operating band
	SS Block SCS
	SS Block pattern
(note 1)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n511
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n510
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	NOTE 1:	SS Block pattern is defined in section 4.1 in TS 38.213.



· Recommended WF
· Companies encouraged to check the Excel file with the computation Table from R4-2313172
· In the past there were some Excel files to compute the values, and it seems that Option 1 is corresponding. Please take a look here: https://www.3gpp.org/ftp//Specs/archive/38_series/38.817-01/38817-01-f50.zip
· If no strong concerns, it is recommended to consider Option 1 (since the same methodology has already been used in the past). It can be also noted that the number of entries for the two Options is identical:
· Option 1: 166 values for 120kHz and 82 values for 240kHz
· Option 2: 166 values for 120kHz and 82 values for 240kHz

Sub-topic 1-3
Sub-topic description: DMRS bundling feature
Open issues and candidate options before meeting:
Issue 1-3-1: Timing accuracy/UE transmit timing requirement
· Proposals
· Option 1: RAN4 investigate the feasibility of an NTN UE to meet the DMRS requirement in the new test condition where DL time would be changing for non-GEO satellite. (P1/R4-2313459)
· Note 1: It is not clear whether the UE will introduce additional time error when making the phase pre-compensation due to time drift in RAN1 working assumption. (O1/R4-2313459)
· Note 2: There is no time accuracy requirement regarding the NTN UE phase pre-compensation in TS 38.133. (O2/R4-2313459)
· Note 3: There is no DL time change in DRMS bundling requirement in TS 38.101-1 and therefore the DL timing change for Non-GEO brings question on the validity of the DMRS bundling requirement for NTN UE. (O3/R4-2313459)

· Option 2: RAN4 should further discuss the applicability of the DMRS bundling feature to Rel-18 NTN and determine whether additional NTN-specific side conditions are needed. (P1/R4-2311232)
· Note 1: RAN4 should update the TA side condition of the maximum allowable phase difference for DMRS bundling requirement to align with the timing pre-compensation procedure used in NTN networks. (O1/R4-2311232)
· Note 2: RAN4 should determine whether additional side conditions on the maximum DMRS bundling length and/or RB allocations are needed for the requirement on the maximum allowable phase difference for DMRS bundling in NTN operation. O2/R4-2311232)
· Note 3: It is expected that the values of the maximum allowable phase difference for DMRS bundling captured in Table 6.4.2.5-1 of TS38.101-1 will remain applicable for NTN. (O3/R4-2311232)

· Option 3: RAN4 to update UE transmit timing requirement (7.1C in 38.133) for NTN-specific PUSCH DMRS bundling, with the RAN1 working assumption: “UE shall not perform TA pre-compensation update within an actual TDW if it causes phase discontinuity that may violate the phase difference limit”. Where the actual TDW is according to RAN1’s conclusion. (P1/R4-2313643)
· [bookmark: _GoBack]Option 4: For NTN-specific PUSCH DMRS bundling, update the applicability of the timing requirements such that the requirements apply only for the first transmission in the TDW. (P1/R4-2312976)

· Recommended WF
· TBA
· Moderator Note: it was suggested (but not agreed as potential WF for discussion) a combination of different Options:
· RAN4 investigate the feasibility of an NTN UE to meet the DMRS requirement in the new test condition where DL time would be changing for non-GEO satellite.
· It is expected that the values of the maximum allowable phase difference for DMRS bundling captured in Table 6.4.2.5-1 of TS38.101-1 will remain applicable for NTN.
· RAN4 should determine whether additional side conditions on the maximum DMRS bundling length and/or RB allocations are needed for the requirement on the maximum allowable phase difference for DMRS bundling in NTN operation.
· If required, update UE transmit timing requirement (7.1C in 38.133) for NTN-specific PUSCH DMRS bundling:
· Option 1: within an actual TDW if it causes phase discontinuity that may violate the phase difference limit
· Option 2: such that the requirements apply only for the first transmission in the TDW




Issue 1-3-2: Transmit modulation quality
· Proposals
· Option 1: The requirements specified for Transmit modulation quality in TS 38.101-5 should be revisit considering the duplex difference of bands, phase continuity requirements for NTN UE DMRS bundling, whether current UE capability “maxDurationDMRS-Bundling-r17” can be reused for NTN UE, potential side conditions updates, and the supports of Pi/2 BPSK modulation. (P2/R4-2312976)
· Recommended WF
· TBA

Issue 1-3-3: LS reply to RAN1
· Proposals
· Option 1: RAN4 to send LS reply to RAN1 to inform RAN4’s agreement upon LS R1-2304094. (P2/R4-2313643)
· Recommended WF
· Agree with Option 1 if no concerns from other companies.
· Moderator Note: Please also note Working Assumption from RAN1:
· 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

Sub-topic 1-4
Sub-topic description CR to TR 38.863
Open issues and candidate options before meeting:
Issue 1-4-1: Update regulatory section with information for Ka-band
· Proposals
· Option 1: This CR proposes updates of TR 38.863 mentioning the regulatory information of NTN Ka-band. (R4-2313242)
· Recommended WF
· To be discussed during the meeting if agreeable







ANNEX with all proposals from [108][309]

	TDoc Number
	Company/Source
	Proposals

	R4-2313238
	Ericsson
	Proposal 1: Specify n512, n511 and n510 synchronization raster entries according to following table:
	NTN operating band
	SS Block SCS
	SS Block pattern

	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472 – <24> – 19416

	n511
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472 – <24> – 19416

	n510
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472 – <24> – 19416





	R4-2313172
	ZTE Corporation
	Proposal 1: to use following GSCN for Ka-band as 
Table 4: Applicable SS raster entries per operating band (FR2-NTN)
	NR operating band
	SS Block SCS
	SS Block pattern
(note 1)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472– <24> – 19416

	n511
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472– <24> – 19416

	n510
	120 kHz
	Case D
	17448 – <12> – 19428

	
	240 kHz
	Case E
	17472– <24> – 19416

	NOTE 1:	SS Block pattern is defined in section 4.1 in TS 38.213.





	R4-2311642
	CATT
	Proposal 1: Option 3 is agreed as the SS raster entries for the following NTN bands.
Table 2: Applicable SS raster entries per operating band
	NR operating band
	SS Block SCS
	SS Block pattern
(note 1)
	Range of GSCN
(First – <Step size> – Last)

	n512
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n511
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	n510
	120 kHz
	Case D
	17444 – <12> – 19424

	
	240 kHz
	Case E
	17456 – <24> – 19400

	NOTE 1:	SS Block pattern is defined in section 4.1 in TS 38.213.



For request on additional CBW and SCS support on Ka band,
Observation 1: 30 kHz SCS support using FR1 methodology on Ka band should be evaluated by RAN1/RAN2 first from system performance and specification impact aspects. RAN4 can also do some study in parallel if this approach is agreed in the group.
Proposal 2: The small CBW request should be proposed in RAN1 (and RAN2), the study and discussion should be led by RAN1.
Proposal 3: The smaller guard band study in RAN4 should be postponed until the decision and the methodology of the small BW support is clear.
Proposal 4: Shorter CP proposal should be proposed in RAN1.
Proposal 5: The relationship of the study on additional CBW/SCS support on Ka band and the WI completion should be clarified.


	R4-2313242
	Ericsson
	CR for TR 38.863
This CR proposes updates of TR 38.863 mentioning the regulatory information of NTN Ka-band.

	R4-2313459
	Ericsson
	Observation 1 It is not clear whether the UE will introduce additional time error when making the phase pre-compensation due to time drift in RAN1 working assumption.
Observation 2 There is no time accuracy requirement regarding the NTN UE phase pre-compensation in TS 38.133.
Observation 3 There is no DL time change in DRMS bundling requirement in TS 38.101-1 and therefore the DL timing change for Non-GEO brings question on the validity of the DMRS bundling requirement for NTN UE.
Proposal 1: RAN4 investigate the feasibility of an NTN UE to meet the DMRS requirement in the new test condition where DL time would be changing for non-GEO satellite.


	R4-2313643
	MediaTek inc.
	Proposal 1: RAN4 to update UE transmit timing requirement (7.1C in 38.133) for NTN-specific PUSCH DMRS bundling, with the RAN1 working assumption: “UE shall not perform TA pre-compensation update within an actual TDW if it causes phase discontinuity that may violate the phase difference limit”. Where the actual TDW is according to RAN1’s conclusion.
Proposal 2: RAN4 to send LS reply to RAN1 to inform RAN4’s agreement upon LS R1-2304094.

	R4-2312976
	Huawei, HiSilicon
	Proposal 1: For NTN-specific PUSCH DMRS bundling, update the applicability of the timing requirements such that the requirements apply only for the first transmission in the TDW.
Proposal 2: the requirements specified for Transmit modulation quality in TS 38.101-5 should be revisit considering the duplex difference of bands, phase continuity requirements for NTN UE DMRS bundling, whether current UE capability “maxDurationDMRS-Bundling-r17” can be reused for NTN UE, potential side conditions updates, and the supports of Pi/2 BPSK modulation.

	R4-2311232
	Apple
	
Proposal 1:	RAN4 should further discuss the applicability of the DMRS bundling feature to Rel-18 NTN and determine whether additional NTN-specific side conditions are needed.

Observation 1: RAN4 should update the TA side condition of the maximum allowable phase difference for DMRS bundling requirement to align with the timing pre-compensation procedure used in NTN networks.
Observation 2: RAN4 should determine whether additional side conditions on the maximum DMRS bundling length and/or RB allocations are needed for the requirement on the maximum allowable phase difference for DMRS bundling in NTN operation.
Observation 3: It is expected that the values of the maximum allowable phase difference for DMRS bundling captured in Table 6.4.2.5-1 of TS38.101-1 will remain applicable for NTN.


	R4-2313845
(not available)
	Inmarsat
	N/A
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