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

Please refer to RP-210908 for detailed scope of the WI
[105-e-NR-NTN-LS-01]  A reply LS for R1-2104155 is necessary – email discussion/approval till 5/24 (Xingqin, Ericsson). 

R1-2106174
DRAFT Reply LS on PDB for new 5QI
Final LS endorsed in R1-210xxxx
1.1.1 Timing relationship enhancements
R1-2104255
Discussion on timing relationship enhancements for NTN
Huawei, HiSilicon

R1-2104306
Discussion on timing relationship enhancement in NTN
THALES

Withdrawn

R1-2104424
Consideration on timing relationship enhancements for NTN
Spreadtrum Communications

R1-2104516
Timing relationship enhancement for NTN
CATT

R1-2104564
Timing relationship enhancements for NR-NTN
MediaTek Inc.

R1-2104607
Discussion on timing relationship enhancements for NTN
CMCC

R1-2104667
Enhancements on Timing Relationship for NTN
Qualcomm Incorporated

R1-2104708
Timing relationship enhancements for NTN
Zhejiang Lab

R1-2104721
Timing relationship enhancements to support NTN
CAICT

R1-2104727
On timing relationship enhancements for NTN
Ericsson

R1-2104770
Discusson on timing relationship enhancement
OPPO

R1-2104827
Further discussion of time relation aspects for NR over NTN
Nokia, Nokia Shanghai Bell

R1-2104857
Timing Relationship Enhancements in NR-NTN
China Telecom

R1-2104903
On timing relationship enhancements for NTN
Intel Corporation

R1-2104959
On timing relationship enhancements for NTN
Intel Corporation

Withdrawn

R1-2105016
On timing relationship enhancements for NTN
Intel Corporation

Withdrawn

R1-2105101
Timing Relationship Enhancements for NR NTN
Apple

R1-2105164
Calculation and application of timing relationship offsets
Sony

R1-2105189
Discussion on timing relationship for NR-NTN
ZTE

R1-2105207
Discussion on Timing Relationship Enhancements for NTN
Fraunhofer IIS, Fraunhofer HHI

R1-2105208
Timing relationship enhancements for NTN
ITL

R1-2105306
Timing relationship enhancements for NTN
Samsung

R1-2105410
Discussion on timing relationship enhancements for NTN
NEC

R1-2105477
Discussions on timing relationship enhancements in NTN
LG Electronics

R1-2105559
Discussion on the timing relationship enhancement for NTN
Xiaomi

R1-2105619
Timing relationship for NTN
Panasonic Corporation

R1-2105623
Discussion on NTN timing relationship
Lenovo, Motorola Mobility

R1-2105667
Timing relationship enhancement for NTN
InterDigital, Inc.

R1-2105697
Discussion on timing relationship enhancements for NTN
NTT DOCOMO, INC.

R1-2105820
Timing relationship enhancements in NTN
Asia Pacific Telecom, FGI

R1-2105974
Feature lead summary#1 on timing relationship enhancements
Moderator (Ericsson)
R1-2106114
Feature lead summary#3 on timing relationship enhancements
Moderator (Ericsson)
R1-2106254

[105-e-NR-NTN-01] Email discussion/approval on timing relationship enhancements with checkpoints for agreements on May 24, May 27 – Xingqin (Ericsson)
Agreement:
If a UE is provided with a K_mac value, when the UE would transmit a PUCCH with HARQ-ACK information in uplink slot n corresponding to a PDSCH carrying a MAC CE command on a downlink configuration, the UE action and assumption on the downlink configuration shall be applied starting from the first slot that is after slot [image: image2.png]n + 3NSHbIramer 4 g
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, where µ is the SCS configuration for the PUCCH.

Note: Here K_mac is assumed to have the unit of the PUCCH slot. This can be revisited after the K_mac signaling design is finalized.
Agreement:
The starts of ra-ResponseWindow and msgB-ResponseWindow are delayed by an estimate of UE-gNB RTT. 

· The estimate of UE-gNB RTT is equal to the sum of UE’s TA and K_mac.
Note 1: The UE’s TA is based on the RAN1#104bis-e agreement on Timing Advance applied by an NR NTN UE given by  [image: image5.png]Tra = (N1a+ Nravg—specific + NTacommon + Ntaofset) X T




. The estimate of gNB-satellite RTT is equal to the sum of [image: image7.png]x T,
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 and K_mac.  How to treat [image: image9.png]
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 can be further discussed.

Note 2: According to the RAN1#104bis-e agreement: When UE is not provided by network with a K_mac value, UE assumes K_mac = 0.
Note 3: The accuracy of the estimated UE-gNB RTT with respect to the true UE-gNB RTT can be further discussed.

Note 4: Other options of determining the estimate of UE-gNB RTT can be further discussed.
Agreement:
The K_offset value signaled in system information is always used for

· The transmission timing of RAR / fallbackRAR grant scheduled PUSCH

· The transmission timing of Msg3 retransmission scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI

· The transmission timing of HARQ-ACK on PUCCH to contention resolution PDSCH scheduled by DCI format 1_0 with CRC scrambled by TC-RNTI

· FFS: The transmission timing of HARQ-ACK on PUCCH to contention resolution PDSCH scheduled by DCI format 1_0 with CRC scrambled by C-RNTI

· The transmission timing of HARQ-ACK on PUCCH to MsgB scheduled by DCI format 1_0 with CRC scrambled by MsgB-RNTI

· FFS: The transmission timing of HARQ-ACK on PUCCH to MsgB scheduled by DCI format 1_0 with CRC scrambled by C-RNTI

FFS: how to treat additional transmission timings related to fallback DCI formats 

FFS: how to update this formulation with beam-specific K_offset if beam-specific K_offset is agreed to be supported

1.1.2 Enhancements on UL time and frequency synchronization
R1-2104302
Feature lead summary #1 on enhancements on UL timing and frequency synchronization for NR NTN

THALES

R1-2104303
Feature lead summary #2 on enhancements on UL timing and frequency synchronization for NR NTN

THALES

R1-2104304
Feature lead summary #3 on enhancements on UL timing and frequency synchronization for NR NTN

THALES

R1-2104305
Feature lead summary #4 on enhancements on UL timing and frequency synchronization for NR NTN

THALES

R1-2104256
Discussion on UL time and frequency synchronization enhancement for NTN
Huawei, HiSilicon

R1-2104301
Considerations on UL timing and frequency synchronization in NTN
THALES

R1-2104315
Enhancements on UL time and frequency synchronization
PANASONIC R&D Center Germany

R1-2104425
Consideration on enhancements on UL time and frequency synchronization for NTN
Spreadtrum Communications

R1-2104517
UL time and frequency synchronization for NTN
CATT

R1-2105952
Enhancements on UL Time and Frequency Synchronisation for NR-NTN
MediaTek Inc.

Revision of R1-2104565
R1-2104608
Enhancements on UL time and frequency synchronization for NTN
CMCC

R1-2104668
UL time and frequency synchronization for NTN
Qualcomm Incorporated

R1-2104722
Considerations on Enhancements on UL Time Synchronization in NTN
CAICT

R1-2104771
Discussion on UL time and frequency synchronization
OPPO

R1-2104811
On UL time and frequency synchronization enhancements for NTN
Ericsson

R1-2104828
Discussion on time and frequency synchronization for NR over NTN
Nokia, Nokia Shanghai Bell

R1-2104904
On UL synchronization for NTN
Intel Corporation

R1-2104960
On UL synchronization for NTN
Intel Corporation

Withdrawn

R1-2105017
On UL synchronization for NTN
Intel Corporation

Withdrawn

R1-2105102
Uplink Time and Frequency Synchronization for NR NT
Apple

R1-2105165
Considerations on UL time synchronisation
Sony

R1-2105190
Discussion on UL synchronization for NR-NTN
ZTE

R1-2105214
Discussion on NTN uplink time synchronization
Lenovo, Motorola Mobility

R1-2105272
Discussion on UL Time Synchronization for NTN
Fraunhofer IIS, Fraunhofer HHI

R1-2105307
Enhancements on UL time and frequency synchronization for NTN
Samsung

R1-2105478
Discussions on UL time and frequency synchronization enhancements in NTN
LG Electronics

R1-2105560
Discussion on UL time and frequency synchronization for NTN
Xiaomi

R1-2105634
Enhancements on frequency synchronization for NTN
Sharp

R1-2105668
UL time/frequency synchronization for NTN
InterDigital, Inc.

R1-2105698
Discussion on UL time and frequency synchronization enhancements for NTN
NTT DOCOMO, INC.

R1-2105812
On satellite pass predictions under NTN discontinuous coverage
Sateliot, Gatehouse, ESA, Kepler

R1-2105821
UL time and frequency synchronization in NTN
Asia Pacific Telecom, FGI

R1-2105947
UL time synchronization acquisition for NTN
Mitsubishi Electric RCE

R1-2104302
FL Summary on enhancements on UL time and frequency synchronization for NR NTN
Moderator (Thales)
R1-2104303

R1-2104304
Feature lead summary #3 on enhancements on UL timing and frequency synchronization for NR NTN THALES
R1-2104305
R1-2106305
LS on broadcast of NTN GW or gNB position
Final LS endorsed in R1-210xxxx with removal of the sentence, “Such assistance information from the Network might also be used by the UE to derive the position of the NTN GW or the position of gNB.”

[105-e-NR-NTN-02] Email discussion/approval on UL time and frequency synchronization with checkpoints for agreements on May 25, May 27 – Mohamed (Thales)
Agreement:
Specifications should support delivery of ephemeris information using both ephemeris formats, i.e., state vectors and orbital elements.

Agreement:
RAN1 should send an LS to SA3, SA1 and possibly SA3-LI to get more inputs regarding the security/regulatory aspects if the NTN GW/gNB position is broadcast or possible to be derived by the UE with assistance information from the network, and on any aspects related to accuracy of the position.

Updated Proposal 14-2:
· Epoch time is implicitly known as a reference time linked to DL slot where the SIB carrying satellite ephemeris is broadcast.
· The reference point for epoch time is satellite.

Conclusion:

The Doppler shift over the feeder link and any transponder frequency error for both Downlink and Uplink is compensated by the GW and satellite-payload without any specification impacts in Release 17.

Proposal:
If feeder link timing drift is compensated by UE using common TA parameters, the Network may periodically broadcast:
· Common delay
· Common delay drift rate 

· FFS:  High-order derivative of Common Delay drift 

· FFS: Series of Common TA parameter

In case of network not indicating these parameters, common delay and common delay drift rate are equal to zero by default.

Proposal:
Deprioritize specification enhancements for support of Common DL frequency compensation for the service link Doppler in Release 17
[105-e-NR-NTN-05] Email discussion/approval for R1-2104230 from May 21 to May 26 - Hao (OPPO)
Draft LS
1.1.3 Enhancements on HARQ
R1-2104257
Discussion on HARQ enhancement for NTN
Huawei, HiSilicon

R1-2104357
Discussion on HARQ enhancements for NR-NTN
vivo

R1-2104402
Discussion on HARQ for NTN
Magister Solutions Ltd

R1-2104426
Consideration on enhancements on HARQ for NTN
Spreadtrum Communications

R1-2104518
HARQ operation enhancement for NTN
CATT

R1-2104566
Enhancements on HARQ for NR NTN
MediaTek Inc.

R1-2104609
Enhancements on HARQ for NTN
CMCC

R1-2104669
Enhancements on HARQ for NTN
Qualcomm Incorporated

R1-2104723
Enhancements on HARQ to support NTN
CAICT

R1-2104772
Discussion on HARQ enhancements
OPPO

R1-2104812
On HARQ enhancements for NTN
Ericsson

R1-2104829
Further discussion related to HARQ operation for NR over NTN
Nokia, Nokia Shanghai Bell

R1-2105054
HARQ enhancements for NTN networks
CEWiT

R1-2105103
On HARQ Enhancements for NR NTN
Apple

R1-2105166
Enhancement on HARQ for NTN
Sony

R1-2105191
Discussion on HARQ for NR-NTN
ZTE

R1-2105215
Enhancements on HARQ for NTN
Lenovo, Motorola Mobility

R1-2105222
Discussion on HARQ Enhancements for NTN
ETRI

R1-2105237
Discussion on HARQ Enhancements for NTN
ETRI

Withdrawn

R1-2105308
Enhancements on HARQ for NTN
Samsung

R1-2105358
Discussion on HARQ Enhancements for NTN
ETRI

Withdrawn

R1-2105411
Discussion on HARQ enhancements for NR NTN
NEC

R1-2105479
Discussions on HARQ enhancements in NTN
LG Electronics

R1-2105561
Discussion on the HARQ enhancement for NTN
Xiaomi

R1-2105620
HARQ enhancement for NTN 
Panasonic Corporation

R1-2105669
HARQ enhancement for NTN
InterDigital, Inc.

R1-2105757
Enhancements on HARQ for NTN
ITRI

R1-2105822
Enhancements on HARQ in NTN
Asia Pacific Telecom, FGI

R1-2106066
R1-2106171
[105-e-NR-NTN-03] Email discussion/approval on enhancements on HARQ with checkpoints for agreements on May 24, May 27 – Nan (ZTE)
Agreement:
For enhancement on the HARQ process indication, extend the HARQ process ID field up to 5 bits for DCI 0-2/1-2

Agreement:
For Type-2 HARQ codebook in NTN, 

· For the DCI of PDSCH with feedback-enabled HARQ processes, the C-DAI and T-DAI are the count of only feedback-enabled processes

· FFS: Whether DCI for SPS release and any other DCIs are included in counting of C-DAI and T-DAI

Agreement:
Confirm the previous working assumption for  X = T_proc,1 where X is defined from the end of the reception of the last PDSCH or slot-aggregated PDSCH for a given HARQ process with disabled feedback to the start of the PDCCH carrying the DCI scheduling another PDSCH or set of slot-aggregated PDSCH for the given HARQ process.
Agreement:
For enhancement on the HARQ process indication at least for DCI 0-1/1-1, the Option-1 and Option-1a are lower priority for further discussion.
Agreement:
Discussion of enhancement(s) on the aggregated transmission (including repetition) is prioritized to improve the performance in NTN.

1.1.4 Others

Including the list of topics to specify if beneficial and needed
R1-2104776
FL Summary of 8.4.4 Other Aspects of NR-NTN
OPPO

R1-2104307
Beam management and BWP operation in NTN
THALES

R1-2104358
Discussion on other aspects for NR-NTN
vivo

R1-2104427
Consideration on beam management and other aspects for NTN
Spreadtrum Communications

R1-2104519
Beam management and other aspects for NTN
CATT

R1-2104610
Other Aspects for NTN
CMCC

R1-2104670
BWP operation and other issues for NTN
Qualcomm Incorporated

R1-2104773
Discusson on beam management
OPPO

R1-2104813
On other enhancements for NTN
Ericsson

R1-2104830
Discussion of other aspects for NR over NTN
Nokia, Nokia Shanghai Bell

R1-2105104
Discussions on Other Aspects of NR NTN
Apple

R1-2105148
Beam management and polarization signaling for NTN
Panasonic

R1-2105167
Discussion on beam management and polarization for NTN
Sony

R1-2105192
Discussion on additional enhancement for NR-NTN
ZTE

R1-2105209
Discussion on Beam Management for NTN
Fraunhofer IIS, Fraunhofer HHI

R1-2105216
Discussion on other aspects for NTN
Lenovo, Motorola Mobility

R1-2105223
Discussion on beam management for NTN
ETRI

R1-2105238
Discussion on beam management for NTN
ETRI

Withdrawn

R1-2105309
Remaining issues for NTN Samsung
Samsung

R1-2105359
Discussion on beam management for NTN
ETRI

Withdrawn

R1-2105480
Discussions on other aspects of NTN
LG Electronics

R1-2105529
Discussion on other design aspects for NTN
Huawei, HiSilicon

R1-2105562
Discussion on other design aspects for NTN
Xiaomi

R1-2105671
On beam management for NTN
InterDigital, Inc.

[105-e-NR-NTN-04] Email discussion/approval on enhancements on other topics with checkpoints for agreements on May 25, May 27 – Hao (Oppo)
R1-2106263

Agreement:
Same beam layout in BWP#0 and BWP#x (Option 1) and hierarchical beam for BWP#0 (Option 2) should be supported by the specifications for NR-NTN.
· FFS: Whether any specification changes are needed specifically to support this functionality

Agreement:
For explicit indication of polarization information for DL by the network, support indication in SIB

· FFS: Signaling details for indication in SIB
Agreement:
· Polarization information for UL may be indicated in SIB by the network

· UE assumes a same polarization for UL and DL, when the UL polarization information is absent.

· FFS: Signaling details for indication in SIB

Proposal:
For beam management in NR-NTN, support BWP/beam switching is performed by UE relying on assistance information

· FFS: details on assistance information

