9.11 NTN (Non-Terrestrial Networks) enhancements

Please refer to RP-222654 for detailed scope of the WI on NR NTN enhancements. Also refer to RP-221820 and TR38.882 for additional information on network verified UE location for NR NTN. Please refer to RP-221806 for detailed scope of the WI on IoT NTN enhancements.
R1-2210186
R18 WI NR-NTN-enh work plan at RAN1, 2 and 3
THALES

9.11.1 Coverage enhancement for NR NTN
[110bis-e-R18-NTN-01] Email discussion on coverage enhancement for NR NTN by October 19 – Shohei (Docomo)

· Check points: October 14, October 19

R1-2208388
Discussion on NR NTN coverage enhancement
THALES

R1-2208395
Coverage enhancement for NR NTN
MediaTek Inc.

R1-2208435
Discussion on coverage enhancement for NR NTN
Huawei, HiSilicon

R1-2208567
Discussion on coverage enhancements for NTN
Spreadtrum Communications

R1-2208662
Discussions on coverage enhancement for NR NTN
vivo

R1-2208693
Discussion on coverage enhancement for NTN
ZTE

R1-2208834
Discussion on coverage enhancement for NR NTN
OPPO

R1-2208954
Discussion on UL coverage enhancement for NR NTN
CATT

R1-2209071
On coverage enhancement for NR NTN
Intel Corporation

R1-2209114
On coverage enhancement for NR NTN
Sony

R1-2209264
Discussion on coverage enhancement for NR-NTN
xiaomi

R1-2209356
Discussion on coverage enhancement for NR NTN
CMCC

R1-2209411
Discussion on coverage enhancement for NR NTN
ETRI

R1-2209422
Discussion on coverage enhancements aspects for NR NTN
NEC

R1-2209599
On Coverage Enhancement for NR NTN
Apple

R1-2209656
On coverage enhancements for NR NTN
Ericsson

R1-2209750
On coverage enhancement for NR NTN
Samsung

R1-2209768
Discussion on coverage enhancement for NR NTN
Baicells

R1-2209796
Discussion on coverage enhancement for NR-NTN
Panasonic

R1-2209802
Discussion on coverage enhancement for NR NTN
LG Electronics

R1-2209921
Discussion on coverage enhancement for NR NTN
NTT DOCOMO, INC.

R1-2210004
Coverage enhancements for NR NTN
Qualcomm Incorporated

R1-2210023
Discussion on coverage enhancement for NR NTN
Lenovo

R1-2210049
Considerations on coverage enhancements for NR over NTN
Nokia, Nokia Shanghai Bell

R1-2210344
Summary #1 on 9.11.1 Coverage enhancement for NR NTN
Moderator (NTT DOCOMO, INC.)

Agreement
For PUCCH for Msg4 HARQ-ACK,

· Support PUCCH repetition

· Further discuss the specification impact for at least the following

· Procedure and signaling (e.g., cell-specific configuration, request to gNB and dynamic indication from gNB, UE capability indication before Msg4, etc.)
· Repetition factor
· Repetition slot counting for FDD
· Further study whether to enhance or support the following
· Frequency hopping
· DMRS bundling

Agreement
For PUCCH repetition for Msg4 HARQ-ACK,

· Discuss the following options of procedure to perform repetitions

· Option 1: UE always performs repetition if configured in cell-specific manner

· FFS: details of cell-specific configuration

· FFS: behavior of UE being incapable of repetition

· Option 2: UE requests repetition and is dynamically indicated to perform repetition

· FFS: details of repetition request

· FFS: details of configuration and dynamic repetition indication

· Option 3: UE indicates repetition capability and is dynamically indicated to perform repetition

· How UE indicates repetition capability before Msg4
Conclusion

For PUCCH repetition for Msg4 HARQ-ACK,

· The existing mechanism on repetition slot counting (as in section 9.2.6 of TS 38.213) can be applied.
· FFS: whether specification update to apply the existing mechanism to PUCCH repetition for Msg4 HARQ-ACK is needed.
R1-2210345
Summary #2 on 9.11.1 Coverage enhancement for NR NTN
Moderator (NTT DOCOMO, INC.)

Agreement
For NTN-specific PUSCH DMRS bundling,

· Discuss further the need of enhancement in consideration of at least the following:

· Phase difference due to timing drift and/or doppler shift.

· e.g., whether/how long a UE can meet phase continuity requirement specified as Table 6.4.2.5-1 in 38.101-1 in consideration of frequency error within ± 0.1 PPM specified in section 6.4.1 of 38.101-5 and timing error specified in Table 7.1C.2-1 of 38.133, whether RAN1 should introduce enhancement to meet the requirement and/or recommend RAN4 to update the requirement or UE should pre-compensate phase difference by UE implementation, etc.

· An event which causes power consistency and phase continuity not to be maintained.

· e.g., whether the new event is necessary to determine actual TDW(s) from each nominal TDW or the existing specification can work without any specification change or whether such event may not occur depending on implementations, etc.

· Note: baseline performance for legacy UEs can include antenna switching

Agreement
For PUCCH transmission for Msg4 HARQ-ACK, supported number of transmissions are 1, 2, 4, 8.

· Note: single PUCCH transmission is performed as in the existing specification, and/or (if supported for single PUCCH transmission) according to configuration/indication e.g., in signaling with respect to number of transmissions.

· FFS: whether larger number of transmissions is supported

· FFS: whether/how single PUCCH transmission can be configured and/or indicated

R1-2210346
Summary #3 on 9.11.1 Coverage enhancement for NR NTN
Moderator (NTT DOCOMO, INC.)

9.11.2 Network verified UE location for NR NTN

[110bis-e-R18-NTN-02] Email discussion on network verified UE location for NR NTN by October 19 – Mohamed (THALES)

· Check points: October 14, October 19

R1-2208389
Discussion on network verified UE location in NR NTN
THALES

R1-2208396
Network verified UE location for NR NTN
MediaTek Inc.

R1-2208436
Discussion on network-verified UE location for NR NTN
Huawei, HiSilicon

R1-2208663
Discussions on network verified UE location for NR NTN
vivo

R1-2208694
Discussion on network verified UE location for NR NTN
ZTE

R1-2208835
Discussion on network verified UE location for NR NTN
OPPO

R1-2208955
Evaluations on network verified UE location for NR NTN
CATT

R1-2209072
On network verified UE location for NR NTN
Intel Corporation

R1-2209115
Network verified UE location for NR NTN
Sony

R1-2209265
Discussion on the network verified location
xiaomi

R1-2209398
NTN NW verified UE location
Lenovo

R1-2209600
Discussion on Network Verified UE Location
Apple

R1-2209643
UE location determination during initial access in NTN
InterDigital, Inc.

R1-2209649
On network verified UE location in NR NTN
Ericsson Limited

R1-2209751
Network verified UE location for NR NTN
Samsung

R1-2209922
Discussion on Network verified UE location for NR NTN
NTT DOCOMO, INC.

R1-2210005
Network verified UE location for NR NTN
Qualcomm Incorporated

R1-2210050
Further discussion on Network Verified UE Positioning
Nokia, Nokia Shanghai Bell

R1-2210069
Discussion on network verified UE location for NTN
PANASONIC

R1-2210195
Discussion on network verified UE location for NR NTN
LG Electronics

R1-2208390
FL Summary #1: Network verified UE location for NR NTN
THALES

Agreement
Deprioritize the discussion on UE location verification during initial access.

R1-2208391
FL Summary #2: Network verified UE location for NR NTN
THALES

R1-2208392
FL Summary #3: Network verified UE location for NR NTN
THALES

Agreement
For the evaluation of time based positioning methods, further evaluation results taking into account satellite movement between TX and RX measurements should be provided.

· How this is characterised is also reported by companies

R1-2208393
FL Summary #4: Network verified UE location for NR NTN
THALES

R1-2208394
FL Summary #5: Network verified UE location for NR NTN
THALES
9.11.3 Disabling of HARQ feedback for IoT NTN
[110bis-e-R18-NTN-03] Email discussion on disabling of HARQ feedback for IoT NTN by October 19 – Zhi (Lenovo)

· Check points: October 14, October 19

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

R1-2210329    FLS#1 on disabling of HARQ feedback for IoT NTN        Moderator (Lenovo)
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.

R1-2210330    FLS#2 on disabling of HARQ feedback for IoT NTN        Moderator (Lenovo)
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

9.11.4 Improved GNSS operations for IoT NTN
[110bis-e-R18-NTN-04] Email discussion on improved GNSS operations for IoT NTN by October 19 – Wen (MediaTek)

· Check points: October 14, October 19

R1-2208398
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 operationts  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 the 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
GNSS acquisition and reporting in IoT NTN
InterDigital, Inc.

R1-2209648
On improved GNSS operation in IoT NTN
Ericsson Limited

R1-2209753
Improved GNSS operations for IoT NTN
Samsung

R1-2210007
Improved GNSS Operations for IoT-NTN
Qualcomm Incorporated

R1-2210025
Improved GNSS operations for IoT NTN
Lenovo

R1-2210260
Feature lead summary#1 of AI 9.11.4 on improved GNSS operations
Moderator (MediaTek Inc.)

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.
R1-2210261
Feature lead summary#2 of AI 9.11.4 on improved GNSS operations
Moderator (MediaTek Inc.)

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.

