1.1 Solutions for NR to support non-terrestrial networks (NTN) 

Please refer to RP-211557 for detailed scope of the WI
R1-2107076
Updated NR_NTN_solutions work plan
THALES

1.1.1 Timing relationship enhancements
R1-2106482
Discussion on timing relationship enhancements for NTN
Huawei, HiSilicon

R1-2106591
Discussion on timing relationship enhancements for NR-NTN
vivo

R1-2106701
Discussion on timing relationship enhancements for NTN
Spreadtrum Communications

R1-2106723
Timing relationship enhancements for NTN
Zhejiang Lab

R1-2106754
Discussion on timing relationship enhancement for NTN
Baicells

R1-2106805
Calculation and application of timing relationship offsets
Sony

R1-2106884
Timing relationship enhancements for NTN
Samsung

R1-2106967
Further discussion on timing relationship enhancements for NTN
CATT

R1-2107014
Discussion on timing relationship enhancements for NTN
NEC

R1-2107064
Timing relationship enhancements for NR-NTN
MediaTek Inc.

R1-2107167
Timing relationship enhancements to support NTN
CAICT

R1-2107194
Discussion on timing relationship enhancements for NTN
Hyundai Motors

R1-2107243
Discusson on timing relationship enhancement
OPPO

R1-2107287
Timing relationship enhancements in NTN
FGI, Asia Pacific Telecom, III, ITRI

R1-2107341
Enhancements on Timing Relationship for NTN
Qualcomm Incorporated

R1-2107399
Discussion on timing relationship enhancements for NTN
CMCC

R1-2107468
Timing relationship for NTN
Panasonic Corporation

R1-2107538
Discussions on timing relationship enhancements in NTN
LG Electronics

R1-2107588
On timing relationship enhancements for NTN
Intel Corporation

R1-2107636
On timing relationship enhancements for NTN
Ericsson

R1-2107736
On Timing Relationship Enhancements for NR NTN
Apple

R1-2107775
Discussion on timing relationship for NR-NTN
ZTE

R1-2107855
Discussion on timing relationship enhancements for NTN
NTT DOCOMO, INC.

R1-2107918
Discussion on the timing relationship enhancement for NTN
Xiaomi

R1-2107944
Discussion on NTN timing relationship
Lenovo, Motorola Mobility

R1-2107992
Timing relationship enhancements for NTN
ITL

R1-2108031
Timing relationship enhancement for NTN
InterDigital, Inc.

R1-2108070
Discussion on Timing Relationship Enhancements for NTN
Fraunhofer IIS, Fraunhofer HHI

R1-2108090
Time relation aspects for NR over NTN
Nokia, Nokia Shanghai Bell

[106-e-NR-NTN-01] Email discussion/approval on timing relationship enhancements with checkpoints for agreements on August 19, 24 and 27 – Xingqin (Ericsson)
R1-2108220
Feature lead summary#1 on timing relationship enhancements
Moderator (Ericsson)

R1-2108331
Feature lead summary#2 on timing relationship enhancements
Moderator (Ericsson)

R1-2108439
Feature lead summary#3 on timing relationship enhancements
Moderator (Ericsson)

R1-2108492
Feature lead summary#4 on timing relationship enhancements
Moderator (Ericsson)

R1-2108555
Feature lead summary#5 on timing relationship enhancements
Moderator (Ericsson)
Agreement: 
· The UE-specific K_offset can be provided and updated by network with MAC CE.

· FFS: UE can be provided and updated by network with a UE-specific K_offset in RRC reconfiguration
· FFS: Details on whether and how the two solutions work together
Agreement:
For random access procedure initiated by a PDCCH order received in downlink slot [image: image2.png]


, UE determines the next available PRACH occasion after uplink slot [image: image4.png]N+ Koffeor



 to transmit the ordered PRACH.
· Note: The UE’s TA is based on the RAN1#104bis-e agreement on Timing Advance applied by an NR NTN UE given by  [image: image6.png]Npa + Nra us—specitic + NTa,common + Nta offset) X Te



, where [image: image8.png]


 is assumed for PDCCH ordered PRACH.

· FFS: Which value of [image: image10.png]Koffeor



 should be applied
· FFS: Whether the [image: image12.png]N+ Koffeor



 timing relationship is impacted by UE behavior within or after the validity duration.
Agreement:
The unit of K_offset is number of slots for a given subcarrier spacing.

· FFS: one subcarrier spacing value or different subcarrier spacing values for different scenarios.

Agreement:
The information of K_mac is carried in system information.

Agreement:
The unit of K_mac is number of slots for a given subcarrier spacing.

· FFS: one subcarrier spacing value or different subcarrier spacing values for different scenarios.

Agreement:
In the estimate of UE-gNB RTT, which is equal to the sum of UE’s TA and K_mac, for delaying the starts of ra-ResponseWindow and msgB-ResponseWindow, the UE’s TA is equal to [image: image14.png]Npa + Nra us—specitic + NTa,common + Nta offset) X Te



 with [image: image16.png]


.
Agreement:
For defining value range(s) of K_offset, down-select one option from below:
· Option 1: One value range of K_offset covering all scenarios.
· Option 2: Different value ranges of K_offset for different scenarios.

1.1.2 Enhancements on UL time and frequency synchronization
R1-2106483
Discussion on UL time and frequency synchronization enhancement for NTN
Huawei, HiSilicon

R1-2106556
Considerations on UL timing and frequency synchronization in NTN
THALES

R1-2106592
Discussion on UL time and frequency synchronization enhancements for NR-NTN
vivo

R1-2106702
Discussion on enhancements on UL time and frequency synchronization for NTN



Spreadtrum Communications

R1-2106755
Discussion on UL time and frequency synchronization enhancement for NTN
Baicells

R1-2106806
Considerations on UL time synchronisation
Sony

R1-2106885
Enhancements on UL time and frequency synchronization for NTN
Samsung

R1-2106968
Enhancements on UL time and frequency synchronization for NTN
CATT

R1-2107020
Enhancements on UL time and frequency synchronization
PANASONIC R&D Center Germany

R1-2107065
Enhancements on UL Time and Frequency Synchronisation for NR-NTN
MediaTek Inc.

R1-2107244
Discussion on UL time and frequency synchronization
OPPO

R1-2107288
UL time and frequency synchronization in NTN
FGI, Asia Pacific Telecom, III, ITRI

R1-2107342
UL time and frequency synchronization for NTN
Qualcomm Incorporated

R1-2107400
Enhancements on UL time and frequency synchronization for NTN
CMCC

R1-2107539
Discussions on UL time and frequency synchronization enhancements in NTN
LG Electronics

R1-2107589
On UL synchronization for NTN
Intel Corporation

R1-2107637
On UL time and frequency synchronization enhancements for NTN
Ericsson

R1-2107737
On Uplink Time and Frequency Synchronization for NR NTN
Apple

R1-2107776
Discussion on UL synchronization for NR-NTN
ZTE

R1-2107856
Discussion on UL time synchronization enhancements for NTN
NTT DOCOMO, INC.

R1-2107890
Considerations on Enhancements on UL Time Synchronization in NTN
CAICT

R1-2107919
Discussion on UL time and frequency synchronization for NTN
Xiaomi

R1-2107945
Discussion on NTN uplink time synchronization
Lenovo, Motorola Mobility

R1-2108032
UL time/frequency synchronization for NTN
InterDigital, Inc.

R1-2108073
Discussion on UL Time Synchronization for NTN
Fraunhofer IIS, Fraunhofer HHI

R1-2108091
Time and frequency synchronization for NR over NTN
Nokia, Nokia Shanghai Bell

R1-2106781
Feature lead summary #1 on enhancements on UL timing and frequency synchronization
THALES

R1-2106782
Feature lead summary #2 on enhancements on UL timing and frequency synchronization
THALES

R1-2106783
Feature lead summary #3 on enhancements on UL timing and frequency synchronization
THALES

R1-2106784
Feature lead summary #4 on enhancements on UL timing and frequency synchronization
THALES

R1-2106785
Feature lead summary #5 on enhancements on UL timing and frequency synchronization
THALES

R1-2108586
FL Summary #6 on enhancements on UL time and frequency synchronization for NR NTN


Moderator (Thales)

R1-2108587
FL Summary #7 on enhancements on UL time and frequency synchronization for NR NTN


Moderator (Thales)

[106-e-NR-NTN-02] Email discussion/approval on UL time and frequency synchronization with checkpoints for agreements on August 19, 24 and 27 – Mohamed (Thales)
Agreement:
· A validity duration configured by the network for satellite ephemeris data indicates the maximum time during which the UE can apply the satellite ephemeris without having acquired new satellite ephemeris.

· FFS: Associated UE behaviour if the UE does not read the ephemeris within the validity duration.

· FFS: Whether the same validity duration can be applied for Common TA.

Conclusion:

Indication of common post-compensation frequency offset for Uplink is not needed.

Agreement:
Confirm the working assumption on non-extension of TAC 12-bit field in msg2 (or msgB) and that the UE follows the requirements on UL time pre-compensation for Msg1/MsgA transmission as defined by RAN4.
Agreement:
Serving satellite ephemeris Epoch time is implicitly known as a reference time defined by the starting time of a DL slot and/or frame.
· FFS: Whether this starting time is given by predefined rule or it is indicated by the Network
Agreement:
In NTN, to avoid that the UE over pre-compensates its TA during RACH procedure, down-select one option from below:
· Option 1: PRACH transmission is delayed by [image: image18.png](cr i




· Option 2: TA margin can be considered, and it is explicitly indicated to the UE

· Option 3: TA margin can be considered, and it is included within the Common TA
· Option 4: UE handles it via implementation
Agreement:
In NR NTN, NTA update based on TA Command field in msg2/msgB and MAC CE TA command is used for UL timing alignment correction as follows:

· When TAC ([image: image20.png]T,)



 in msg2/msgB is received, UE receives the first adjustment and [image: image22.png]


 is updated as follows:

[image: image24.png]Nta = Nra o+ Ta-16. 5




 , FFS: the value of [image: image26.png]Nta old



,

[image: image27.png]where, T, is the TAC field in msg2 /msgB




· When TACs ([image: image29.png]T,)



 provided within the MAC CE is received, [image: image31.png]


 is updated as follows:

[image: image33.png]


 ,

[image: image34.png]Where, T, is the TAC field receivd in MAC CE command




Working assumption:
Common TA may include parameter(s) indicating timing drift.

· The UE will apply common TA according to the parameters provided by the network (if any). No offset between the common TA according to the parameters provided by the network and the actual feeder link RTT is considered when defining UE UL timing error requirements.
[106-e-NR-NTN-05] Email discussion/approval for LS on TA pre-compensation in R1-2104230 (from AI5) until August 24 - Hao (OPPO)
R1-2108518
DRAFT Reply LS on TA pre-compensation
Moderator (Oppo)

Final LS agreed in R1-2108410
1.1.3 Enhancements on HARQ
R1-2106484
Discussion on HARQ enhancement for NTN
Huawei, HiSilicon

R1-2106593
Discussion on HARQ enhancements for NR-NTN
vivo

R1-2106703
Discussion on enhancements on HARQ for NTN
Spreadtrum Communications

R1-2106756
Discussion on HARQ enhancement for NTN
Baicells

R1-2106807
Enhancements on HARQ for NTN
Sony

R1-2106886
Enhancements on HARQ for NTN
Samsung

R1-2106969
HARQ operation enhancement for NTN
CATT

R1-2107015
Discussion on HARQ enhancements for NR NTN
NEC

R1-2107066
Enhancements on HARQ for NR NTN
MediaTek Inc.

R1-2107168
Enhancements on HARQ to support NTN
CAICT

R1-2107245
Discussion on HARQ enhancements
OPPO

R1-2107289
Enhancements on HARQ in NTN
FGI, Asia Pacific Telecom, III, ITRI

R1-2107343
Enhancements on HARQ for NTN
Qualcomm Incorporated

R1-2107401
Enhancements on HARQ for NTN
CMCC

R1-2107469
HARQ enhancement for NTN
Panasonic Corporation

R1-2107475
Discussion on HARQ Enhancements for NTN
ETRI

R1-2107540
Discussions on HARQ enhancements in NTN
LG Electronics

R1-2107638
On HARQ enhancements for NTN
Ericsson

R1-2107738
HARQ Enhancements for NR NTN
Apple

R1-2107777
Discussion on HARQ for NR-NTN
ZTE

R1-2107857
Discussion on HARQ enhancements for NR NTN
NTT DOCOMO, INC.

R1-2107920
Discussion on the HARQ enhancement for NTN
Xiaomi

R1-2107993
Discussion on HARQ enhancements for NTN
ITL

R1-2108033
HARQ enhancement for NTN
InterDigital, Inc.

R1-2108092
Remaining HARQ aspects of NR over NTN
Nokia, Nokia Shanghai Bell

R1-2108343
Summary#1 of AI 8.4.3 for HARQ in NTN
Moderator (ZTE)
R1-2108511
Summary#2 of AI 8.4.3 for HARQ in NTN
Moderator (ZTE)
[106-e-NR-NTN-03] Email discussion/approval on HARQ enhancements with checkpoints for agreements on August 19, 24 and 27 – Nan (ZTE)
Agreement:
For enhancement on the HARQ process indication, extend the HARQ process ID field up to 5 bits for DCI 0-1/1-1 when the maximum supported HARQ processes number is configured as 32.
Agreement:
· For Type-1 HARQ codebook, if DCIs carrying the feedback-disabled and feedback-enabled HARQ processes are detected by UE, one of following options should be supported:
· Option-1: The UE will report NACK only for the feedback-disabled HARQ process regardless of decoding results of corresponding PDSCH
· Option-2: The UE will report NACK/ACK for the feedback-disabled HARQ process depending on the decoding results of corresponding PDSCH

· FFS: Other cases, e.g., if only DCI carrying feedback-disabled HARQ process is detected by UE
Agreement:
For enhancement on the HARQ process indication, one of following options for DCI 0-0/1-0 can be considered:

· Option 2: Reusing one bit from other bit field
· Option 4: No enhancement

Agreement:
For Type-1 HARQ codebook, if only DCI carrying feedback-disabled HARQ process is detected by UE, one of following options should be supported:

· Option-1: The UE’s behavior is same as the case if DCIs carrying the feedback-disabled and feedback-enabled HARQ processes are detected by UE
· Option-2: The UE should skip the codebook feedback at least when the feedback is carried by PUCCH
· FFS: the case that feedback is carried by PUSCH. 

Agreement: 

The maximum number of supported aggregation factor (i.e., pdsch-AggregationFactor) for DL PDSCH is [X]
· FFS: X = 8, 16 or 32

Agreement:
For the DCI of PDSCH with feedback-disabled HARQ processes, only one of following is supported for Type-2 codebook:

· Option-1: The C-DAI and T-DAI are the count of feedback-enabled processes, despite they are not incremented, and are taken into account by the UE for type 2 codebook generation.

· Option-2: The C-DAI and T-DAI are ignored by the UE regardless of the value for Type 2 codebook generation.
1.1.4 Others

Including the list of topics to specify if beneficial and needed
R1-2106530
Discussion on channel models for marine and inland river scenes
GDCNI

R1-2106557
Beam management and BWP operation in NTN
THALES

R1-2106594
Discussion on other aspects for NR-NTN
vivo

R1-2106704
Discussion on beam management and other aspects for NTN
Spreadtrum Communications

R1-2106757
Discussion on beam management and other consideration for NTN
Baicells

R1-2106808
Discussion on beam management and polarization for NTN
Sony

R1-2106887
Remaining issues for NTN Samsung
Samsung

R1-2106970
Beam management and other aspects for NTN
CATT

R1-2106999
Discussion on channel models for marine and inland river scenes
GDCNI

R1-2107016
Remaining issues for NR NTN
NEC

R1-2107120
Discussion on channel models for marine and inland river scenes
GDCNI
Withdrawn 
R1-2107246
Discusson on beam management
OPPO

R1-2107290
Other aspects of NR-NTN
FGI, Asia Pacific Telecom, III, ITRI

R1-2107344
BWP operation and other issues for NTN
Qualcomm Incorporated

R1-2107381
Problems of Rel-17 NTN WI from HAPS point of view
SoftBank Corp.

R1-2107402
Other Aspects for NTN
CMCC

R1-2107463
Beam management and polarization signaling for NTN
Panasonic

R1-2107541
Discussions on other aspects of NTN
LG Electronics

R1-2107644
On other enhancements for NTN
Ericsson

R1-2107675
Discussion on other design aspects for NTN
Huawei, HiSilicon

R1-2107739
On Other Aspects of NR NTN
Apple

R1-2107778
Discussion on additional enhancement for NR-NTN
ZTE

R1-2107921
Discussion on other design aspects for NTN
Xiaomi

R1-2107946
Discussion on other aspects for NTN
Lenovo, Motorola Mobility

R1-2108034
On beam management for NTN
InterDigital, Inc.

R1-2108093
Further discussion of other aspects for NR over NTN
Nokia, Nokia Shanghai Bell
R1-2108234
Summary #1 of 8.4.4 Other Aspects of NR-NTN
Moderator (OPPO)
R1-2108411
Summary #2 of 8.4.4 Other Aspects of NR-NTN
Moderator (OPPO)
R1-2108517
Summary #3 of 8.4.4 Other Aspects of NR-NTN
Moderator (OPPO)
[106-e-NR-NTN-04] Email discussion/approval on other enhancements including list of topics to specify if beneficial and needed with checkpoints for agreements on August 19, 24 and 27 – Hao (Oppo)
Agreement:
When polarization signalling is present in SIB

· SIB indicates DL and/or UL polarization information using respective polarization type parameters to indicate: RHCP or LHCP or linear

· FFS: whether polarization signalling is per SSB
