3GPP TSG RAN meeting #98-e	 RP-223230
Online, December 12-16, 2022
Status Report to TSG
Agenda item: 10.2.1 IoT (Internet of Things) NTN (non-terrestrial network) enhancements
	WI / SI Name
	

	included in this status report
	Study Item: 
No
	Core part: 
Yes
	Performance part:
Yes
	Testing part:
-

	Acronym
	IoT_NTN_enh

	Unique ID
	941004

	TSG Tdoc of latest approved WI/SI description (if any)
	RP-220979

	Target Completion Date
(indicate if changed)
	Study Item: 

	Core part:
09/2023 
	Performance part: 
12/2023
	Testing part: -

	Overall Completion level
	Study Item: 

	Core part: 
Overall: 40%

For information
RAN1: 50% 
RAN2: 35%
RAN3: 35%
RAN4: 0%
	Performance Part: 0%

	Testing part: -


Note: Overall completion level percentage numbers should use one of the colors below:
· xx%: Normal progress, no RAN plenary action needed
· xx%: Progress behind schedule, may need RAN plenary intervention. If so, SR should clearly define requested action
· xx%: Progress critically behind, RAN plenary shall intervene. SR should define requested action

Source:

	Leading WG
	RAN2

	Rapporteur
	Name
	Abhishek Roy

	
	Company
	MediaTek

	
	Email
	abhishek.roy@mediatek.com 

	Secondary WG
	RAN2




1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements

RAN1#111, Toulouse, France, November 14th – 18th, 2022

Agreements on “9.11.3 Disabling of HARQ feedback for IoT NTN”

Working assumption
For NB-IoT NTN and eMTC NTN for CE Mode B, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission:
Support Option 1 by default, and support Option 3 to override default configuration for corresponding transmission
Additional RRC signaling to enable Option 3
If the bitmap for option 1 is not present and if option 3 is configured then the DCI directly indicates HARQ enable/disable. Option 3 can also be configured when the bitmap for option 1 is configured.
FFS #1: Option 3 DCI-based overridden mechanism is applied to both semi-statically HARQ enabled and disabled processes or only applied to semi-statically HARQ disabled processes or only applied to semi-statically HARQ enabled processes.
FFS #2: whether/how to support Option 3 overriding default configuration for corresponding transmission for multiple TBs scheduled by single DCI
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, take Option 1 for CE Mode A.

Agreements on “9.11.4	Improved GNSS operations for IoT NTN”

Agreement
For GNSS measurement in RRC connected, if eNB aperiodically triggers connected UE to make GNSS measurement, UE can re-acquire GNSS position fix with a gap
FFS details of gap configuration
The UE may re-acquire GNSS autonomously (when configured by the network) if UE does not receive eNB trigger to make GNSS measurement
FFS based on configured timing 


RAN1#110b-e, October 10th – 19th, 2022
Agreements on “9.11.3 Disabling of HARQ feedback for IoT NTN”
Agreement
For a DL HARQ process with disabled HARQ feedback in NB-IoT, UE is not required to monitor NPDCCH in a period of Y=12(ms) from the end of reception of the NPDSCH.
Agreement
For NB-IoT NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, down select ONE from the following options at RAN1#111:
Option 6a-1: Support RRC signaling configured between Option 1 and Option 3
Option 6a-4: Support Option 1 by default, and support Option 3 to override default configuration for corresponding transmission

Agreements on “9.11.4	Improved GNSS operations for IoT NTN”

Agreement
Support eNB to at least aperiodically trigger UE to make GNSS measurement.
Agreement
If eNB aperiodically triggers UE to make GNSS measurement, a MAC CE is used.
Agreement
UE reports GNSS position fix time duration for measurement at least during the initial access stage
which message carries this information is up to RAN2 
Agreement
In connected mode, UE may report GNSS validation duration with MAC CE.

2.1.2 Remaining Open issues
Objective 1 (IoT-NTN Performance Enhancements in Rel-18 to address remaining issues from Rel-17):
-	Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates.
-	Study and specify, if needed, improved GNSS operations for a new position fix for UE pre-compensation during long connection times and for reduced power consumption.


2.2	RAN2
2.2.1	Agreements
RAN2#120, November 14th – 18th, 2022, Toulouse, France
Agreements on “8.6.2 Performance Enhancements”
Agreements:
· For NB-IoT NTN with single HARQ process when the HARQ feedback is disabled, the UE will start/restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PDSCH reception plus 12 subframes.
· RAN2 understands that something needs to be added to consider the processing time also for inactivity timer of HARQ mode B. Continue the discussion on the details in the next meeting.
· For eMTC, the following LCH to HARQ process mapping rules are supported: 
· LCH is mapped only to a HARQ process configured with HARQ mode A;
· LCH is mapped only to a HARQ process configured with HARQ mode B;
· If an LCH is not configured with a mapping rule, it may be mapped to any HARQ process (HARQ mode A or B).
· If UL HARQ mode is not configured, LCH mapping rules are not supported (legacy behaviour)
· For eMTC, introduce allowedHARQ-mode for each logical channel, e.g. included in LogicalChannelConfig IE. 
· An optional UE capability is introduced to indicate whether the UE supports disabling HARQ feedback for downlink transmission.
· An optional UE capability is introduced to indicate whether the UE supports HARQ Mode B and, for eMTC, the corresponding LCP restrictions for uplink transmission.

Agreements on “8.6.3 Mobility Enhancements”
Agreements:
· For NB-IoT we support a trigger for neighbour cell measurements based on T-service (in the quasi-Earth fixed case) (this does not preclude anything for eMTC discussion).
· At least for NB-IoT NTN, for quasi-earth fixed cells, UE shall start intra/inter frequency measurement in connected mode before the t-Service if present. The exact time to start measurements in connected mode before t-Service can be left to UE implementation” (can revisit if we agree other proposal based on neighbour cell coverage).
· RAN2 will not specify the condition of stopping UE measurement before t-Service.
· For earth-moving cell, the UE derives when loss of coverage of current cell happens (how to derive this information is FFS).
· For earth-moving cell, UE shall start intra/inter frequency measurements in RRC connected mode before losing coverage. The exact time to start measurements can be left to UE implementation.
· CHO time trigger event is defined as time duration [t1, t2] associated for each CHO candidate cell. The UE shall execute CHO to that candidate cell during the time duration, if all other configured CHO execution conditions will apply and there is only one triggered candidate cell.: UE is allowed to perform HO only during T1 to T2.
· For eMTC NTN, introduce a location-based conditional reconfiguration trigger based on condEventD1 in NR, where the event will be satisfied if the distance between the UE and a first reference location (e.g. within the serving cell) is above a threshold, and the distance between the UE and a second reference location (e.g. within a neighbour cell) is below a threshold. (similar to condEventD1 in NR)
· For eMTC NTN, introduce event A4 based conditional trigger (similar to condEventA4 in NR).
· FFS whether time and location-based trigger conditions may be configured independently (i.e., without a jointly configured event A4 measurement condition) for eMTC NTN.

RAN2#119b-e, October 10th – 19th, 2022, e-meeting
Agreements on “8.6.2 Performance Enhancements”
· For NB-IoT, enabling/disabling HARQ feedback can be configured per DL HARQ process at least via UE specific RRC signaling (e.g. RRCConnectionSetup). This does not preclude other options (e.g. DCI-based). We can also revert this decision if requested by RAN1.
· Disabling HARQ feedback is supported for NB-IoT with single HARQ process, and it is up to eNB implementation whether to disable the HARQ feedback
· Working Assumption: 
· Blind retransmission can be used in IoT NTN when HARQ feedback is disabled and when HARQ mode B is used (RAN2 assumes there is no spec change for this).
· HARQ mode A/B for uplink transmission may be configured per UL HARQ process at least via UE specific RRC signalling for eMTC and NB-IOT NTN. We can also revert this decision if requested by RAN1.
· RAN2 agree to take R17 NR NTN DRX solution as baseline for IoT NTN, e.g. for HARQ process with DL HARQ feedback disabled, the UE will not start the corresponding DL HARQ RTT timer.
· For NB-IoT NTN with single HARQ process when the HARQ feedback is disabled, the UE will start/restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PDSCH reception (can still check whether the alternative to set the HARQ RTT timer to 0 also works)
· RAN2 agree to take R17 NR NTN DRX solution as baseline for IoT NTN, e.g. for HARQ process in HARQ mode B, the UE will not start the corresponding UL HARQ RTT timer.
· For NB-IoT NTN with single HARQ process in HARQ mode B, the UE will start/restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PUSCH transmission (can still check whether other alternatives also work)
· The solutions of LCP restriction on allowed HARQ mode in NR NTN can be reused for eMTC NTN.

[bookmark: _Hlk66098907]2.2.2	Remaining Open issues
Objective 1 (IoT-NTN Performance Enhancements in Rel-18 to address remaining issues from Rel-17):
· Any possible updates on RAN2 aspects for Disabling of HARQ feedback in NB-IoT NTN.
· Any further details on disabling HARQ feedback in DL for both NB-IoT and eMTC based NTN.
· Any further details on HARQ mode A and HARQ mode B for UL HARQ operation in IoT NTN.
· RAN2 aspects on GNSS enhancements based on RAN1 agreements.

Objective 2 (Mobility enhancements):
· Possible enhancements for neighbour cell measurements in connected mode for eMTC-based NTN.
· Any further details on enhancements for neighbour cell measurements in connected mode for NB-IoT NTN.
· Further remaining details on CHO enhancements for eMTC-based NTN.
Objective 3 (Further enhancement to discontinuous coverage): 
· RAN2 aspects on possible enhancements in discontinuous coverage, considering SA2 Study Report.


2.2	RAN3
2.3.1	Agreements
RAN3#118, November 14th – 18th, 2022, Toulouse
Agreements on “18.2 Support discontinuous coverage”
· The new cause value “Release due to discontinuous coverage” is applicable for the UE Context Release Request procedure.
· Add the stage 2 description of eNB behavior when eNB detects the UE is out of coverage.

RAN3#117bis-e, October 10th – 18th, 2022, e-meeting
Agreements on “18.2 Support discontinuous coverage”
· No agreement has been reached

2.3.2	Remaining Open issues
· Align with the progress of NR NTN, if any.
· The potential issues of discontinuous coverage captured by the final TR from SA2.



2.4	RAN4
2.4.1	Agreements: 
The work has not started yet.

2.4.2	Remaining Open issues: 
NOTE: The need for RAN4 Core requirements for this objective will be identified after the conclusion on the need for improvements

1. [bookmark: _Hlk86238162]Specify UE RRM performance requirements to support the agreed mobility enhancements for NB-IoT/eMTC [RAN4]

2. Specify UE and Base Station demodulation requirements for operation with disabled HARQ feedback for NB-IoT/eMTC [RAN4]

NOTE: The need for Performance requirements for improved GNSS operations will be established once the need for specification work has been decided.


2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies

2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.

4.1	RAN1

RAN1#111, November 14th – 18th, 2022

Submitted TDocs to AI 9.11.3
· R1-2212555, FLS#2 on disabling of HARQ feedback for IoT NTN	Moderator (Lenovo)
· R1-2210874, Discussion on disabling of HARQ feedback for IoT NTN, Huawei, HiSilicon
· R1-2210947, Considerations for Disablement of HARQ in IoT NTN, Lockheed Martin
· R1-2211095, Disabling of HARQ for IoT NTN, MediaTek Inc.
· R1-2211111, Discussion on disabling of HARQ feedback for IoT-NTN, ZTE
· R1-2211178, Discussion on remaining issues of disabling of HARQ feedback for IoT NTN, CATT
· R1-2211248, Discussion on disabling of HARQ feedback for IoT NTN, Spreadtrum Communications
· R1-2211344, Discussion on the HARQ operation for IoT NTN, xiaomi
· R1-2211462, Discussion on disabling of HARQ feedback for IoT NTN, OPPO
· R1-2211548, Disabling of HARQ feedback for NB-IoT/eMTC over NTN,	Nokia, Nokia Shanghai Bell
· R1-2211700, Discussion on disabling of HARQ feedback for IoT NTN, CMCC
· R1-2211734, Disabling of HARQ feedback in IoT-NTN, InterDigital, Inc.
· R1-2211756, On disabling HARQ feedback for IOT-NTN,	Mavenir
· R1-2211767, On disabling HARQ feedback for IoT NTN, Ericsson
· R1-2211830, On HARQ Feedback Disabling for IoT NTN, Apple
· R1-2211884, Disabling of HARQ feedback for IoT NTN, Lenovo
· R1-2212066, Disabling of HARQ feedback for IoT NTN, Samsung
· R1-2212138, Disabling HARQ Feedback for IoT-NTN, Qualcomm Incorporated
· R1-2212367, Disabling of HARQ feedback for IoT NTN, NEC
· R1-2212432, Disabling of HARQ feedback for IoT NTN, Nordic Semiconductor ASA

Submitted TDocs to AI 9.11.4
· R1-2212652, Feature lead summary#2 of AI 9.11.4 on improved GNSS operations	Moderator (MediaTek)
· R1-2210875, Discussion on improved GNSS operations for IoT NTN, Huawei, HiSilicon
· R1-2211096, Improved GNSS operations for IoT NTN, MediaTek Inc.
· R1-2211112, Discussion on improved GNSS operation for IoT-NTN, ZTE
· R1-2211179, Considerations on improved GNSS operationts for IoT NTN, CATT
· R1-2211249, Discussion on improved GNSS operations for IoT NTN, Spreadtrum Communications
· R1-2211345, Discussion on the improved GNSS operation for IoT NTN, xiaomi
· R1-2211463, Discussion on improved GNSS operations for IoT NTN, OPPO
· R1-2211549, Enhancements for long connections in NB-IoT/eMTC over NTN, Nokia, Nokia Shanghai Bell
· R1-2211701, Discussion on improved GNSS operations for IoT NTN, CMCC
· R1-2211735, GNSS acquisition and reporting in IoT NTN, InterDigital, Inc.
· R1-2211755, On Improved GNSS Operations for IoT NTN, NEC
· R1-2211764, On Improved GNSS operation in IoT NTN, Ericsson Limited
· R1-2211831, On Improved GNSS Operations for IoT NTN, Apple
· R1-2211885, Improved GNSS operations for IoT NTN, Lenovo
· R1-2212067, Improved GNSS operations for IoT NTN, Samsung
· R1-2212139, Improved GNSS Operations for IoT-NTN, Qualcomm Incorporated
· R1-2212433, Improved GNSS operation for IoT NTN, Nordic Semiconductor ASA


RAN1#110b-e, October 10th – 19th, 2022

Submitted TDocs to AI 9.11.3
· R1-2210330, FLS#2 on disabling of HARQ feedback for IoT NTN	Moderator (Lenovo)
· R1-2208397, Disabling of HARQ for IoT NTN	MediaTek Inc.
· R1-2208437, Discussion on disabling of HARQ feedback for IoT NTN	Huawei, HiSilicon
· R1-2208568, Discussion on disabling of HARQ feedback for IoT NTN	Spreadtrum Communications
· R1-2208695, Discussion on disabling of HARQ feedback for IoT-NTN	ZTE
· R1-2208836, Discussion on disabling of HARQ feedback for IoT NTN	OPPO
· R1-2208956, Discussion on disabling of HARQ feedback for IoT NTN	CATT
· R1-2209157, Disabling of HARQ feedback for IoT NTN	NEC
· R1-2209218, Disabling of HARQ feedback for IoT NTN	Nordic Semiconductor ASA
· R1-2209245, Disabling of HARQ feedback for NB-IoT/eMTC over NTN	Nokia, Nokia Shanghai Bell
· R1-2209266, Discussion on the HARQ operation for IoT NTN	xiaomi
· R1-2209357, Discussion on disabling of HARQ feedback for IoT NTN	CMCC
· R1-2209601, Discussion on HARQ Feedback Disabling for IoT NTN	Apple
· R1-2209644, Disabling of HARQ feedback in IoT-NTN	InterDigital, Inc.
· R1-2209651, On disabling HARQ feedback for IOT-NTN	Mavenir
· R1-2209752, Disabling of HARQ feedback for IoT NTN	Samsung
· R1-2209931, Discussions on disabling of HARQ feedback for IoT NTN	Sharp
· R1-2210006, Disabling HARQ Feedback for IoT-NTN	Qualcomm Incorporated
· R1-2210024, Disabling of HARQ feedback for IoT NTN	Lenovo
· R1-2210071, On disabling HARQ feedback for IoT NTN	Ericsson

Submitted TDocs to AI 9.11.4
· R1-2210564, Feature lead summary#3 of AI 9.11.4 on improved GNSS operations	Moderator (MediaTek Inc.)
· R1-2208389, Improved GNSS operations for IoT NTN, MediaTek Inc.
· R1-2208438, Discussion on improved GNSS operations for IoT NTN, Huawei, HiSilicon
· R1-2208569, Discussion on improved GNSS operations for IoT NTN, Spreadtrum Communications
· R1-2208696, Discussion on improved GNSS operation for IoT-NTN, ZTE
· R1-2208837, Discussion on improved GNSS operations for IoT NTN, OPPO
· R1-2208957, Improved GNSS operations for IoT NTN, CATT
· R1-2209219, Improved GNSS operations for IoT NTN, Nordic Semiconductor ASA
· R1-2209246, Enhancements for long connections in NB-IoT/eMTC over NTN, Nokia, Nokia Shanghai Bell
· R1-2209267, Discussion on improved GNSS operation for IoT NTN, Xiaomi
· R1-2209358, Discussion on improved GNSS operations for IoT NTN, CMCC
· R1-2209602, On Improved GNSS Operations for IoT NTN, Apple
· R1-2209645, On improved GNSS operation for IoT-NTN, InterDigital, Inc.
· R1-2209648, On improved GNSS operation in IoT NTN, Ericsson Limited
· R1-2209705, Improved GNSS operations for IoT NTN, Samsung

4.2	RAN2
RAN2#120, November 14th – 18th, 2022, Toulouse, France
Submitted TDocs to AI 8.6.1
· R2-221158	IoT-NTN Agreements List		Mediatek India Technology Pvt.

Submitted TDocs to AI 8.6.2.1
· R2-2211288	On Disabling HARQ Feedback in IoT-NTN	Mediatek Inc.
· R2-2211311	Discussion on the HARQ disabling in IoT NTN	CATT
· R2-2211336	Discussion on HARQ enhancement for IoT NTN	OPPO
· R2-2211518	Discussion on HARQ disabling for NB-IoT NTN	Huawei, HiSilicon
· R2-2211549	Remaining Issues on HARQ Feedback in IoT NTN	Lockheed Martin
· R2-2211578	Enhancement for UL and DL HARQ processes	Qualcomm Incorporated
· R2-2211833	Discussion on HARQ enhancement for IoT NTN.	Transsion Holdings
· R2-2212011	Further discussion on HARQ enhancements	ZTE Corporation, Sanechips
· R2-2212044	Further considerations on HARQ enhancements for IoT NTN	Lenovo
· R2-2212295	Disabling HARQ feedback for IoT-NTN	Interdigital, Inc.
· R2-2212487	On HARQ enhancements for IoT NTN	Samsung R&D Institute UK
· R2-2212618	Discussion on the HARQ enhancement for IoT-NTN	CMCC
· R2-2212726	Discussion on HARQ enhancements for IoT NTN	Nokia, Nokia Shanghai Bell
· R2-2212806	Discussion on disabling of HARQ feedback	Xiaomi
· R2-2212954	R18 IoT NTN performance enhancement	Ericsson		

Submitted TDocs to AI 8.6.2.2
· R2-2211347	Discussion on GNSS operation in connected mode	OPPO

Submitted TDocs to AI 8.6.3
· R2-2211347	Discussion on GNSS operation in connected mode	OPPO
· R2-2212101	Analysis on mobility enhancements for IoT-NTN	Nokia, Nokia Shanghai Bell
· R2-2212102	Additional aspects for mobility enhancements for IoT-NTN	Nokia, Nokia Shanghai Bell
· R2-2212909	Discussion on Mobility Enhancements of IoT NTN	Turkcell
· R2-2212948	Conditional Handover in IoT NTN	Ericsson

Submitted TDocs to AI 8.6.3.1

· R2-2211289	On Mobility Enhancements in IoT-NTN	Mediatek Inc.
· R2-2211312	Enhancements for Neighbor Cell Measurements	CATT
· R2-2211337	Discussion on measurement enhancement for IoT NTN	OPPO
· R2-2211412	Discussion on neighbour cell measurements in IoT NTN	Intel Corporation
· R2-2211579	Connected mode measurement trigger	Qualcomm Incorporated
· R2-2211737	Neighbour cell measurements before RLF for NB-IoT	Apple
· R2-2211834	Discussion on Enhancements for neighbour cell measurements	Transsion Holdings
· R2-2212012	Discussion on enhancements for neighbor cell measurements	ZTE Corporation, Sanechips
· R2-2212045	CONNECTED neighbour cell measurement for NB-IoT in NTN	Lenovo
· R2-2212077	Consideration on enhancements for the neighbour cell measurement	Xiaomi
· R2-2212238	Enhancements for neighbour cell measurements	NEC
· R2-2212296	Neighbour cell measurements before RLF	Interdigital, Inc.
· R2-2212486	Connected mode mobility enhancements for IoT NTN	Samsung R&D Institute UK
· R2-2212619	Discussion on enhancements for neighbour cell measurements	CMCC
· R2-2212778	Triggering neighbor cell measurements prior to RLF	Ericsson
· R2-2212828	Discussion on neighbour cell measurements	Huawei, HiSilicon

Submitted TDocs to AI 8.6.3.2

· R2-2211313	Discussion on Location Based CHO Mechanism	CATT
· R2-2211580	RLF detection in earth fixed cell	Qualcomm Incorporated
· R2-2212013	Discussion on mobility enhancements for eMTC NTN	ZTE Corporation, Sanechips
· R2-2212046	IDLE mobility for IoT NTN	Lenovo
· R2-2212168	Discussion on mobility enhancement in IoT-NTN	Spreadtrum Communications
· R2-2212239	CHO and Measurement enhancement for eMTC	NEC
· R2-2212241	Idle mode Mobility Enhancement for IoT NTN	Samsung Electronics Nordic AB
· R2-2212297	Other IoT-NTN mobility enhancements	Interdigital, Inc.
· R2-2212829	Discussion on CHO enhancements	Huawei, HiSilicon

Submitted TDocs to AI 8.6.4
· R2-2211290	On Enhancements to discontinuous coverage	Mediatek Inc.

RAN2 #119b-e, October 10th – 19th, 2022, e-meeting
Submitted TDocs to AI 8.6.1

R2-2210368	List of RAN2 Agreements in IoT-NTN	MediaTek Inc.

Submitted TDocs to AI 8.6.2.1
R2-2209410	Discussion on the HARQ disabling in IoT NTN	CATT
R2-2209442	Discussion on disabling HARQ Feedback in IoT-NTN	MediaTek Inc.
R2-2209666	Discussion on disabling DL HARQ feedback	Huawei, HiSilicon
R2-2209717	Enhancement for UL and DL HARQ processes	Qualcomm Incorporated
R2-2209750	Discussion on performance enhancement for IoT NTN	Transsion Holdings
R2-2209834	Further discussion on HARQ enhancements	ZTE Corporation, Sanechips
R2-2210036	Discussion on disabling of HARQ feedback	Xiaomi
R2-2210088	Discussion on HARQ enhancement for IoT NTN	OPPO
R2-2210152	Discussion on the HARQ enhancement for IoT-NTN	CMCC
R2-2210195	Disabling HARQ feedback for IoT-NTN	Interdigital, Inc.
R2-2210643	On HARQ enhancements for IoT NTN	Nokia, Nokia Shanghai Bell
R2-2210702	On HARQ enhancements for IoT NTN	Samsung R&D Institute UK
R2-2210761	R18 IoT NTN performance enhancement	Ericsson
R2-2210863	Report for [AT119bis-e][120][IoT NTN Enh] HARQ enhancements (CMCC)	CMCC


Submitted TDocs to AI 8.6.2.2
R2-2209409		Discussion on the issues of GNSS operation in connected mode	CATT
R2-2209835		Further discussion on GNSS enhancements	ZTE Corporation, Sanechips
R2-2209966		Considerations on reducing UE GNSS operations in long connection time	Lenovo
R2-2210097		Discussion on GNSS operation in connected mode	OPPO
R2-2210153		Discussion on the GNSS enhancement for IoT-NTN	CMCC
R2-2210406		Discussion on GNSS operation	Huawei, HiSilicon
R2-2210440		GNSS acquisition and reporting for IoT NTN	InterDigital
R2-2210644		Regarding GNSS operation enhancements for IoT NTN	Nokia, Nokia Shanghai Bell
R2-2210703		On improved GNSS operation for IoT NTN	Samsung R&D Institute UK
R2-2210840		Report of [AT119bis-e][101][R18 IoT-NTN] GNSS operation (CATT)	CATT

Submitted TDocs to AI 8.6.3
R2-2209411		Discussion on IoT NTN Mobility Enhancements	CATT
R2-2209443		On Mobility Enhancements in IoT-NTN	MediaTek Inc.
R2-2209580		Discussion on neighbour cell measurements in IoT NTN	Intel Corporation
R2-2209718		Connected mode mobility enhancements	Qualcomm Incorporated
R2-2209719		RLF detection in earth fixed cell	Qualcomm Incorporated
R2-2209751		Discussion on mobility enhancement for IoT NTN	Transsion Holdings
R2-2209794		Neighbour cell measurements before RLF	Apple
R2-2209836		Further discussion on mobility enhancements	ZTE Corporation, Sanechips
R2-2209967		NTN-specific CONNECTED neighbour cell measurement for NB-IoT	Lenovo
R2-2209968		On IDLE mobility for IoT NTN	Lenovo
R2-2209978		Discussion on triggering neighbour cell measurement before RLF	Spreadtrum Communications
R2-2210074		On the applicability of mobility enhancements features for IoT-NTN	Nokia, Nokia Shanghai Bell
R2-2210089		Discussion on mobility enhancement for IoT NTN	OPPO
R2-2210122		Enhancements on the neighbour cell measurement	Xiaomi
R2-2210154		Discussion on the mobility enhancement for IoT-NTN	CMCC
R2-2210196		IoT-NTN mobility enhancements	Interdigital, Inc.
R2-2210321		Mobility Enhancement for IoT NTN	Samsung R&D Institute UK
R2-2210372		Use of Elevation Angle Threshold for IoT NTN Neighbour Cell Measurements	SHARP Corporation
R2-2210407		Discussion on mobility enhancements	Huawei, HiSilicon
R2-2210597		Discussion on Mobility Enhancements of IoT NTN	TURKCELL
R2-2210733		Discussion on Conditional Handover in IoT NTN	Ericsson
R2-2210735		Discussion on connected mode measurements	Ericsson
R2-2210861		Report of [AT119bis-e][118][IoT NTN Enh] Mobility enhancements	ZTE (rapporteur)

4.3	RAN3
RAN3#118, November 14th – 18th, 2022, e-meeting
· R3-226317	Discussion on the support for discontinuous coverage	Nokia, Nokia Shanghai Bell
· R3-226318	Support for IOT NTN enhancements	Nokia, Nokia Shanghai Bell, CATT, Thales, Ericsson, Huawei
· R3-226444	Discussion of SA2 SI Conclusions and Potential RAN3 impacts	 Ericsson, Thales, Huawei
· R3-226445	Time-Based CHO and IoT NTN   Ericsson LM
· R3-226462	Time-Based HO for IoT NTN – S1AP Impacts	Ericsson, Huawei
· R3-226477	Further discussion on discontinuous coverage issue for IoT NTN	ZTE
· R3-226478	Support of discontinuous coverage for IoT NTN	ZTE
· R3-226594	Discussion on the discontinuous coverage issues	Samsung 
· R3-226627	Further discussion on the support of discontinuous coverage	Huawei
· R3-226628	Support for IoT NTN enhancements 	Huawei, Nokia, Nokia Shanghai Bell, CATT, Ericsson
· R3-226629	X2AP CR on IoT NTN Functionality 	Huawei, CATT, Nokia, Nokia Shanghai Bell, Qualcomm, ZTE, CMCC, Ericsson
· R3-226630	S1AP impact to support discontinuous coverage	Huawei
· R3-226634	Discussion on the support of discontinuous coverage	CATT

RAN3#117bis-e, October 10th – 18th, 2022, e-meeting
· R3-225461	Discussion on the support for discontinuous coverage	Nokia, Nokia Shanghai Bell
· R3-225462	Support for IOT NTN enhancements	Nokia, Nokia Shanghai Bell
· R3-225613	Further discussion on discontinuous coverage issue for IoT NTN	ZTE 
· R3-225614	Discussion on discontinuous coverage(draft LS included)	   CATT
· R3-225691	Further discussion on the support of discontinuous coverage	Huawei
· R3-225932	CB: # IoTNTN_Coverage - Summary of email discussion	ZTE - moderator
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