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R1-2300324
R18 WI NR-NTN-enh work plan at RAN1, 2 and 3
THALES

9.11.1 Coverage enhancement for NR NTN
R1-2300117
Discussion on coverage enhancement for NR NTN
Huawei, HiSilicon

R1-2300148
Consideration on coverage enhancement for NR NTN
Lockheed Martin

R1-2300236
Discussion on coverage enhancements for NTN
Spreadtrum Communications

R1-2300266
Discussion on coverage enhancement for NR NTN
OPPO

R1-2300378
Considerations on coverage enhancements for NR over NTN
Nokia, Nokia Shanghai Bell

R1-2300472
Discussions on coverage enhancements for NR NTN
vivo

R1-2300497
Discussion on coverage enhancements for NR NTN
NTPU, NYCU

R1-2300553
Discussion on coverage enhancement for NR-NTN
xiaomi

R1-2300601
Discussion on coverage enhancement for NR NTN
Baicells

R1-2300658
Further discussion on UL coverage enhancement for NR NTN
CATT

R1-2300704
Discussion on coverage enhancement for NTN
ZTE

R1-2300765
Coverage enhancement for NR NTN
NEC

R1-2300888
On coverage enhancement for NR NTN
Sony

R1-2300902
Discussion on coverage enhancement for NR NTN
Hyundai Motor Company

R1-2300905
Discussion on coverage enhancement for NR-NTN
Panasonic

R1-2300921
Discussion on coverage enhancement for NR NTN
Lenovo

R1-2300939
On coverage enhancement for NR NTN
Intel Corporation

R1-2301021
Discussion on coverage enhancement for NR NTN
CMCC

R1-2301051
Discussion on coverage enhancement for NR NTN
ETRI

R1-2301055
Coverage enhancement for NR NTN
MediaTek Inc.

R1-2301072
Discussion on coverage enhancement for NR NTN
LG Electronics

R1-2301283
On coverage enhancement for NR NTN
Samsung

R1-2301365
On Coverage Enhancement for NR NTN
Apple

R1-2301432
Coverage enhancements for NR NTN
Qualcomm Incorporated

R1-2301512
Discussion on coverage enhancement for NR NTN
NTT DOCOMO, INC.

R1-2301548
Views on Coverage enhancement for NR NTN
Sharp

R1-2301726
On coverage enhancements for NR NTN
Ericsson

R1-2301835
Summary #1 on 9.11.1 Coverage enhancement for NR NTN
Moderator (NTT DOCOMO, INC.)

Observation
For NTN-specific PUSCH DMRS bundling, in LEO 1200 with elevation angle 30 deg. and SCS = 15 kHz, RAN1’s understanding is the following:

· Timing error limit (Table 7.1C.2-1 in 38.133) can be satisfied within at most 13 slots if TA pre-compensation update is not assumed.

· FFS: whether/how to consider the initial timing error at the beginning

· FFS: TA pre-compensation update is assumed
· Frequency error limit (Section 6.4.1 in 38.101-5) can be satisfied over 32 slots if frequency pre-compensation update is not assumed.

· FFS: impact of phase difference limit
R1-2301836
Summary #2 on 9.11.1 Coverage enhancement for NR NTN
Moderator (NTT DOCOMO, INC.)

Working assumption
For PUCCH repetition for Msg4 HARQ-ACK, discuss the following options as container of the [repetition request or capability report] indicated by UE.

· Option A: PRACH preamble and/or occasion

· FFS: whether PRACH resource partitioning is needed for indication of [repetition request  or capability report]

· FFS: whether or not indication of repetition factor is assumed 

· Note: the relation with R18 NR coverage enhancements for PRACH may need to be considered in future meetings
· Option B: Higher layer signaling in Msg3 PUSCH

· FFS: which signaling is used

· Note: if higher layer signaling is preferred in RAN1, the feasibility will be asked to RAN2.

· Option C: Physical layer signaling in Msg3 PUSCH

· FFS: which signaling is used, e.g. DMRS ports
R1-2301837
Summary #3 on 9.11.1 Coverage enhancement for NR NTN
Moderator (NTT DOCOMO, INC.)

Agreement
For PUCCH repetition for Msg4 HARQ-ACK, discuss the following alternatives for dynamic indication of repetition factor from gNB.

· Alt 1: Field in DCI scheduling the Msg4 PDSCH

· Alt 1-1: One or two bits of the existing field

· Alt 1-1a: MCS field

· Alt 1-1b: PUCCH resource indicator field (e.g., with repetition factor configuration per PUCCH resource)

· Alt 1-1c: HARQ process number filed

· Alt 1-1d: DAI field

· Alt 1-1e: PDSCH-to-HARQ_feedback timing indicator field

· Alt 1-2: New field with one or two bits

· Alt 2: Field in DCI scheduling Msg3 PUSCH

· PUCCH repetition factor is indicated jointly with Msg3 repetition factor by using a pre-defined/configured relationship between PUCCH repetition factor and Msg3 repetition factor

· Note: it is assumed that there is impact on DCI design

· Alt 3: CRC scrambling of DCI scheduling the Msg4 PDSCH

· One or two CRC bits other than bits scrambled by TC-RNTI is used for the dynamic indication, etc.

· Alt 4: Implicit mapping between Msg4 HARQ ACK repetition factor and indication of Msg3 PUSCH repetition with no re-interpreted field / new field (i.e. no change to DCI design)

Proposed 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 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)
· FFS: the exact UE behavior if the RSRP threshold is not configured
· 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

R1-2301838
Summary #4 on 9.11.1 Coverage enhancement for NR NTN
Moderator (NTT DOCOMO, INC.)
9.11.2 Network verified UE location for NR NTN

R1-2300118
Discussion on network-verified UE location for NR NTN
Huawei, HiSilicon

R1-2300267
Discussion on network verified UE location for NR NTN
OPPO

R1-2300319
Discussion on network verified UE location in NR NTN
THALES

R1-2300379
Considerations on Network Verified UE Positioning
Nokia, Nokia Shanghai Bell

R1-2300473
Discussions on UE location verification in NR NTN
vivo

R1-2300554
Discussion on the network verified location for NR-NTN
xiaomi

R1-2300659
Discussion on Network verified UE location for NR NTN
CATT

R1-2300705
Discussion on network verified UE location for NR NTN
ZTE

R1-2300714
Discussion on Network-verified UE location for NTN
PANASONIC

R1-2300889
Network verified UE location for NR NTN
Sony

R1-2300966
On network verified UE location for NR NTN
Intel Corporation

R1-2301052
Discussion on Network verified UE location for NR NTN
ETRI

R1-2301056
Network verified UE location for NR NTN
MediaTek Inc.

R1-2301073
Discussion on network verified UE location for NR NTN
LG Electronics

R1-2301217
NTN NW verified UE location
Lenovo

R1-2301284
Network verified UE location for NR NTN
Samsung

R1-2301305
On network verified UE location in NR NTN
Ericsson Limited

R1-2301366
Discussion on Network Verified UE Location
Apple

R1-2301433
Network verified UE location for NR NTN
Qualcomm Incorporated

R1-2301513
Discussion on Network verified UE location for NR NTN
NTT DOCOMO, INC.

R1-2301653
Discussion on Network Verified Location for NR NTN
TCL Communication Ltd.

R1-2300320
FL Summary #1: Network verified UE location for NR NTN
THALES

Agreement
Existing DL/UL reference signals for positioning are used for supporting Network verified UE location in NTN. 

FFS: Whether some enhancements on these reference signals are needed for NTN

Agreement
In NTN, for the position of the reference point for definition of gNB Rx – Tx time difference measurement, consider the following options:

· Option 1: Onboard the satellite

· Option 2: The uplink time synchronization reference point

· Option 3: on the gNB

R1-2300321
FL Summary #2: Network verified UE location for NR NTN
THALES

R1-2300322
FL Summary #3: Network verified UE location for NR NTN
THALES

R1-2300323
FL Summary #4: Network verified UE location for NR NTN
THALES

Agreement
Select one (or more) of the following options for enhancing UE Rx-Tx time difference in NTN

· Option 1: The UE Rx – Tx time difference is defined as TUE-RX – TUE-TX
Where:

· UE Rx-Tx time difference is defined with respect to the Rx and Tx subframe timing associated with the TRP.

For a Transmission Point 
· TUE-RX is the UE received timing of downlink subframe #i from this Transmission Point (TP), defined by the first detected path in time.

· TUE-TX is the UE transmit timing of the uplink subframe corresponding to subframe #i received from the TP
· One or multiple DL RS for positioning, as instructed by higher layers, can be used to determine the start of one subframe of the first arrival path of the TP.

FFS: For a Transmission Point different from the serving cell (e.g. a DL-PRS-only TP)
· Option 2:

· For RTT measurement in NTN, support UE report that indicates the time difference between the arrival time of a DL RS for positioning and the transmit time of an SRS. 

· FFS: details of report and the definition of UE Rx-Tx time difference    

· Option 3: The legacy R17 definition of UE Rx-Tx time difference is adopted for NTN with an offset that is determined based on one of the following options: 
· Option 3-1: This offset is reported as the nearest integer value in the unit of milliseconds by rounding the time difference of transmit timing of uplink subframe #i and receive timing of downlink subframe#i

· Option 3-2: UE report the index of the subframe j that is closest in time to the subframe #i received from the TP and LMF can derive the offset
· Option 3-3: TA report which corresponds to the time difference of received timing of downlink subframe #i and transmit timing of uplink subframe#i rounding up to slot granularity.
· Option 4: 

· UE Rx – Tx time difference TUE-RX – TUE-TX  can be directly derived from timing advance TTA 

· FFS: the granularity and the reporting range of TA.
· Note: This implies that the existing framework for Multi-RTT positioning report can be used without need to specify a new TA report.

Note: The impact of UE autonomous adjustment of TA (when applied) should be taken into account

Agreement
Select one (or more) of the following options for the enhancement of gNB Rx-Tx time difference in NTN

· Option 1: The gNB Rx – Tx time difference is defined as TgNB-RX – TgNB-TX
Where:

For a Transmission Point 

· TgNB-RX is the Transmission and Reception Point (TRP) received timing of uplink subframe #i containing SRS associated with UE, defined by the first detected path in time.

· TgNB-TX is the TRP transmit timing of the downlink subframe corresponding to uplink subframe #i received from the UE
· Multiple SRS resources can be used to determine the start of one subframe containing SRS.

FFS: For a Transmission Point different from the serving cell (e.g. a DL-PRS-only TP)

· Option 2:

· For RTT measurement in NTN, support gNB report of gNB Rx-Tx time as defined in 38.215 with the following change:

· Only the SRS resource starting within a subframe can be used to determine the start of the subframe. 

· Option 3: 

· Keep the current gNB Rx-Tx definition, and report an offset which can covers the time duration corresponds to kmac if needed.

· Option 4:

· For RTT measurement in NTN, support gNB report that indicates the time difference between the transmit time of a DL RS for positioning and the arrival time of an SRS. 

· FFS: details of report.

Note: The impact of UE autonomous adjustment of TA (when applied) should be taken into account

Agreement
Study the following options to resolve the mirror positions ambiguity for multi-RTT positioning:

· Option 1: gNB or LMF implementation to solve the mirror error issue.

· FFS: whether there is spec impact
· Option 2: Reuse existing ECID method (e.g. combine UE neighbor measurements to solve the ambiguity between mirror positions), with potential enhancements

· Option 3: NR NTN UE should report the Doppler calculated on the service link

· Option 4: a VSAT UE should report its beam pointing in respect to satellite beam line of sight

· Option 5: Reporting of cell coverage information (e.g. cell footprint and reference point, or antenna pattern) to the LMF

· Option 6: Support and potentially enhance the optional Rel-17 UL-AoA measurements defined for multi-RTT positioningOther solutions are not precluded
Conclusion

Geometry relating the UE and the TRPs (satellites) affects positioning accuracy for network verified UE location based on Multi-RTT.

9.11.3 Disabling of HARQ feedback for IoT NTN
R1-2300119
Discussion on disabling of HARQ feedback for IoT NTN
Huawei, HiSilicon

R1-2300147
Considerations for Disablement of HARQ in IoT NTN
Lockheed Martin

R1-2300237
Discussion on disabling of HARQ feedback for IoT NTN
Spreadtrum Communications

R1-2300268
Discussion on disabling of HARQ feedback for IoT NTN
OPPO

R1-2300555
Discussion on the HARQ operation for IoT NTN
xiaomi

R1-2300660
Discussion on remaining issues of disabling of HARQ feedback for IoT NTN
CATT

R1-2300706
Discussion on disabling of HARQ feedback for IoT-NTN
ZTE

R1-2300825
Disabling of HARQ feedback for IoT NTN
NEC

R1-2300890
Discussion on disabling of HARQ feedback for IoT-NTN
Sony

R1-2300922
Disabling of HARQ feedback for IoT NTN
Lenovo

R1-2301022
Discussion on disabling of HARQ feedback for IoT NTN
CMCC

R1-2301057
Disabling of HARQ for IoT NTN
MediaTek Inc.

R1-2301151
On disabling HARQ feedback for IoT NTN
Ericsson

R1-2301158
Disabling of HARQ feedback for IoT NTN
InterDigital, Inc.

R1-2301209
On disabling HARQ feedback for IOT-NTN
Mavenir

R1-2301285
Disabling of HARQ feedback for IoT NTN
Samsung

R1-2301367
Discussion on HARQ Feedback Disabling for IoT NTN
Apple

R1-2301434
Disabling HARQ Feedback for IoT-NTN
Qualcomm Incorporated

R1-2301549
Views on Disabling of HARQ feedback for IoT NTN
Sharp

R1-2301566
Disabling of HARQ feedback for NB-IoT/eMTC over NTN
Nokia, Nokia Shanghai Bell

R1-2301623
Disabling of HARQ feedback for IoT NTN
Nordic Semiconductor ASA

R1-2301803
FLS#1 on disabling of HARQ feedback for IoT NTN
Moderator(Lenovo)

Conclusion
For eMTC HD-FDD single TB scheduled by single DCI, UE is not expected to receive a DCI with “HARQ-ACK bundling flag” field set to 1 in case the corresponding HARQ process is configured with HARQ feedback disabled by RRC signaling.
Agreement
For a DL HARQ process with disabled HARQ feedback in eMTC, UE is not expected to receive another MPDCCH carrying a DCI scheduling a PDSCH for a given HARQ process or to receive another PDSCH without corresponding MPDCCH for the given HARQ process that starts at a BL/CE DL subframe until X=3 (ms) have passed after the end of the reception of the last PDSCH for that HARQ process. 

Agreement
For HARQ feedback for eMTC SPS PDSCH, at least the following is supported: UE follows the per-process HARQ feedback enabled/disabled configuration for the associated HARQ process except for the first SPS PDSCH after activation

· for the first SPS PDSCH after activation,
· Option 1: If HARQ feedback for SPS activation is additionally enabled, ACK/NACK is reported by UE for the first SPS PDSCH after activation regardless of network configuration of enabled/disabled for this HARQ process, and follow per-process HARQ feedback enabled/disabled configuration otherwise.

Conclusion
For DCI indicating SPS PDSCH release, HARQ-ACK report is performed as legacy in eMTC, regardless of HARQ feedback enabled/disabled configuration.
Agreement
For DCI-based overridden mechanism/indication in single TB scheduled by DCI, down select one of the following alternatives based on the criteria DCI overhead, PDCCH monitoring/power consumption, HARQ timer, impact on scheduling flexibility, UE implementation complexity

· Alternative 1: applies to both semi-statically HARQ enabled and disabled processes

· Alternative 2: only applied to semi-statically HARQ disabled processes

· Alternative 3: only applied to semi-statically HARQ enabled processes

R1-2301804
FLS#2 on disabling of HARQ feedback for IoT NTN
Moderator(Lenovo)

Agreement
Confirm the following working assumption with the following update:

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 in case only per-HARQ process bitmap signaling is configured 

· Support Option 3 DCI direct indication of HARQ feedback enable/disable in case only DCI solution enabling/disabling signaling is configured

· Support Option 3 DCI indication to override Option 1 configuration for corresponding transmission in case both per-HARQ process bitmap and DCI solution enabling/disabling signaling are configured

· 
· 
· FFS #1: Option 3 DCI-based overridden mechanism is applied to both semi-statically HARQ feedback enabled and disabled processes or only applied to semi-statically HARQ feedback disabled processes or only applied to semi-statically HARQ feedback enabled processes.
· FFS #2: whether/how to support Option 3 overriding Option 1 configuration for corresponding transmission for multiple TBs scheduled by single DCI
· FFS#3：Option 3 DCI-based overridden mechanism is DCI signaling to reverse the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration or DCI signaling to directly indicate the HARQ feedback enable/disable for the corresponding transmission regardless of per-HARQ process RRC configuration.
RAN1 strives to have a common design (in terms of DCI design, PDCCH monitoring, etc.) for “Option 3” and “Option 3 + Option 1”.
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, take Option 1 for CE Mode A.

Agreement
For DCI-based overridden/direct indication, down select one of the following based on the criteria DCI overhead, PDCCH monitoring behavior, impact on scheduling flexibility, UE implementation complexity, etc

· Option 1: Indication by adding one field in DCI

· Option 2: Indication by reusing/reinterpreting existing field in DCI

9.11.4 Improved GNSS operations for IoT NTN
R1-2300120
Discussion on improved GNSS operations for IoT NTN
Huawei, HiSilicon

R1-2300238
Discussion on improved GNSS operations for IoT NTN
Spreadtrum Communications

R1-2300269
Discussion on improved GNSS operations for IoT NTN
OPPO

R1-2300556
Discussion on the improved GNSS operation for IoT NTN
xiaomi

R1-2300661
Considerations on improved GNSS operations for IoT NTN
CATT

R1-2300707
Discussion on improved GNSS operation for IoT-NTN
ZTE

R1-2300766
On Improved GNSS Operations for IoT NTN
NEC

R1-2300923
Improved GNSS operations for IoT NTN
Lenovo

R1-2301023
Discussion on improved GNSS operations for IoT NTN
CMCC

R1-2301058
Improved GNSS operations for IoT NTN
MediaTek Inc.

R1-2301159
Improved GNSS operations for IoT NTN
InterDigital, Inc.

R1-2301286
Improved GNSS operations for IoT NTN
Samsung

R1-2301303
On improved GNSS operation in IoT NTN
Ericsson Limited

R1-2301368
Discussion on improved GNSS operations for IoT NTN
Apple

R1-2301435
Improved GNSS Operations for IoT-NTN
Qualcomm Incorporated

R1-2301567
Enhancements for long connections in NB-IoT/eMTC over NTN
Nokia, Nokia Shanghai Bell

R1-2301624
Improved GNSS operations for IoT NTN
Nordic Semiconductor ASA

R1-2301833
Feature lead summary#1 of AI 9.11.4 on improved GNSS operations
Moderator (MediaTek)
Agreement
The following alternatives can be considered to inform eNB the success of GNSS measurement at UE side after GNSS measurement in RRC connected.
· Alt-1: The UE will report the new GNSS validity duration 
· Alt-2: The reception of any UL transmission from the UE at eNB after the GNSS measurement
R1-2301834
Feature lead summary#2 of AI 9.11.4 on improved GNSS operations
Moderator (MediaTek)
Agreement
On the length of GNSS measurement gap, which is aperiodically triggered by eNB, the gap duration should be equal to or larger than the latest UE reported GNSS position fix time duration.

FFS: whether the gap duration is configured by eNB, or the gap duration is equal to the latest reported GNSS position fix time duration.

Agreement
On when the GNSS measurement gap starts, which is aperiodically triggered by eNB with MAC CE, RAN1 can down select one of the following alternatives:

· Alt 1: the start time should be at n+ X, where n is the end of MAC CE receiving subframe/slot

· FFS: details of X, e.g. predefined value or configured value
· Alt 2: the start time should be based on the current GNSS validity duration with delay or without delay

Agreement
UE reports only one GNSS position fix time duration for GNSS measurement at least when moving to RRC connected state.
Agreement
· At least for the case when frequency error is within frequency error requirements, study the mechanisms and conditions to allow UL transmission after original GNSS validity duration expires without GNSS re-acquisition for some duration.

· FFS: with legacy closed loop time correction or enhanced closed loop time correction
· This mechanism is enabled/configured by eNB

· FFS: whether such mechanism will be specified depends on the outcome of this study

