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1.1 Solutions for NR to support non-terrestrial networks (NTN)
Please refer to RP-201256 for detailed scope of the WI

R1-2009051
NR_NTN_solutions work plan
THALES

R1-2009061
Support of smart phones in NTN 
THALES

1.1.1 Timing relationship enhancements
R1-2009057
Timing relationship enhancements in NTN
Asia Pacific Telecom co. Ltd

R1-2007569
Discussion on timing relationship enhancements for NTN
Huawei, HiSilicon

R1-2007660
Discussion on timing relationship enhancements for NR-NTN
vivo

R1-2007854
Timing relationship discussion for NTN
CATT

R1-2007991
Discussion on timing relationship enhancements for NR NTN
China Telecom

R1-2008010
Discussion on timing relationship enhancements for NTN
CMCC

R1-2008164
Timing relationship enhancements for NTN
Samsung

R1-2008253
Discusson on timing relationship enhancement
OPPO

R1-2008359
Calculation of timing relationship offsets
Sony

R1-2008410
Discussions on timing relationship enhancements in NTN
LG Electronics

R1-2008465
Timing Relationship Enhancement in NTN
Apple

R1-2008722
Discussion on timing relationship enhancements for NTN
Fraunhofer IIS, Fraunhofer HHI

R1-2008808
Timing relationship enhancements for NR-NTN
MediaTek Inc., Eutelsat

R1-2008850
Discussion on timing relationship for NTN
ZTE

R1-2008922
Discussion on NTN timing relationship
Lenovo, Motorola Mobility

R1-2008989
On timing relationship enhancements for NTN
Intel Corporation

R1-2009015
Discussion on timing relationship enhancement for NTN
ETRI

R1-2009032
Discussion on the timing relationship enhancement for NTN
Xiaomi

R1-2009049
Timing relationship enhancement for NTN
Panasonic Corporation

R1-2009076
Timing relationship enhancements to support NTN
CAICT

R1-2009091
On timing relationship enhancements for NTN
Ericsson

R1-2009116
On timing relationship for NTN
InterDigital, Inc.

R1-2009152
Consideration on timing relationship enhancements
Spreadtrum Communications

R1-2009186
Discussion on timing relationship enhancements for NTN
NTT DOCOMO, INC.

R1-2009242
Views on DL-UL timing relationship for NTN operation
Nokia, Nokia Shanghai Bell

R1-2009262
Enhancements on Timing Relationship for NTN
Qualcomm Incorporated

[103-e-NR-NTN-Timing-Rel-Enh] Email discussion/approval on timing relationship enhancements with checkpoints for agreements on 11/5, 11/10, 11/12 – Xingqin (Ericsson)
R1-2009373
Feature lead summary#1 on timing relationship enhancements
Moderator (Ericsson)
R1-2009498
Feature lead summary#2 on timing relationship enhancements
Moderator (Ericsson)
R1-2009603
Feature lead summary#3 on timing relationship enhancements
Moderator (Ericsson)

R1-2009733
Feature lead summary#4 on timing relationship enhancements
Moderator (Ericsson)
Agreement:
Introduce K_offset (may or may not be the same as the K_offset value in other timing relationships) to enhance the timing relationship of HARQ-ACK on PUCCH to MsgB.
Agreement:
· For K_offset configured in system information and used in initial access, at least a cell specific K_offset configuration, which is used in all beams of a cell, should be supported.

· FFS: Beam specific K_offset configured in system information and used in initial access.

Working Assumption:
K_offset can be applied to indicate the first transmission opportunity of PUSCH in Configured Grant Type 2 in the same way as K_offset is applied to the transmission timing of DCI scheduled PUSCH.
Conclusion:

The agreement made at RAN1#102-e about introducing K_offset in the transmission timing of RAR grant scheduled PUSCH is also applicable to fallbackRAR scheduled PUSCH.
Agreement:
Denote by K_mac a scheduling offset other than K_offset:

· If downlink and uplink frame timing are aligned at gNB: 

· For UE action and assumption on downlink configuration indicated by a MAC-CE command in PDSCH, K_mac is not needed. 

· For UE action and assumption on uplink configuration indicated by a MAC-CE command in PDSCH, K_mac is not needed.

· If downlink and uplink frame timing are not aligned at gNB: 

· For UE action and assumption on downlink configuration indicated by a MAC-CE command in PDSCH, K_mac is needed. 

· For UE action and assumption on uplink configuration indicated by a MAC-CE command in PDSCH, K_mac is not needed.

· Note: This does not preclude identifying exceptional MAC CE timing relationship(s) that may or may not require K_mac.
1.1.2 Enhancements on UL time and frequency synchronization
R1-2008809
UL Time and Frequency Synchronisation for NR-NTN
MediaTek Inc., Eutelsat

R1-2007570
Discussion on UL time and frequency synchronization enhancement for NTN
Huawei, HiSilicon

R1-2007661
Discussion on UL time and frequency synchronization  enhancements for NR-NTN
vivo

R1-2007855
UL time and frequency compensation for NTN
CATT

R1-2008011
Enhancements on uplink timing advance for NTN
CMCC

R1-2008165
Enhancements on UL time and frequency synchronization for NTN
Samsung

R1-2008254
Discussion on UL time and frequency synchronization
OPPO

R1-2008360
Enhancement for UL time synchronization
Sony

R1-2008411
Discussions on UL time and frequency synchronization enhancements in NTN
LG Electronics

R1-2008466
Uplink Time and Frequency Synchronization for NTN
Apple

R1-2008851
Discussion on UL synchronization for NTN
ZTE

R1-2008867
Satellite Position Accuracy
Eutelsat S.A.

R1-2008923
Discussion on NTN TA indication
Lenovo, Motorola Mobility

R1-2008990
On UL time and frequency synchronization for NTN
Intel Corporation

R1-2009016
Discussion on UL timing synchronization for NTN
ETRI

R1-2009033
Discussion on UL time and frequency synchronization for NTN
Xiaomi

R1-2009058
UL time and frequency synchronization in NTN
Asia Pacific Telecom co. Ltd

R1-2009068
Satellite Position Accuracy
Eutelsat S.A.

Withdrawn

R1-2009075
Discussion on UL time synchronization acquisition
Mitsubishi Electric RCE

R1-2009077
Considerations on Enhancements on UL Time Synchronization in NTN
CAICT

R1-2009092
On UL time and frequency synchronization enhancements for NTN
Ericsson

R1-2009097
NTN UL time frequency
PANASONIC R&D Center Germany

R1-2009117
On UL time/frequency synchronization for NTN
InterDigital, Inc.

R1-2009153
Consideration on enhancements on UL time and frequency synchronization
Spreadtrum Communications

R1-2009243
Discussion on time and frequency synchronization for NTN systems
Nokia, Nokia Shanghai Bell

R1-2009263
UL time and frequency synchronization for NTN
Qualcomm Incorporated

R1-2009292
UL time synchronization for NTN systems
CEWiT

R1-2009298
Considerations on UL timing and frequency synchronization
THALES

[103-e-NR-NTN-UL-Time-Freq-Sync-Enh] Email discussion/approval on UL time and frequency synchronization with checkpoints for agreements on 11/5, 11/10, 11/12 – Baptiste (Thales)
R1-2009556
FL Summary on enhancements on UL time and frequency synchronization for NR NTN
Moderator (Thales)
R1-2009697
FL Summary on enhancements on UL time and frequency synchronization for NR NTN
Moderator (Thales)
Agreement:
An NTN UE in RRC_IDLE and RRC_INACTIVE states is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.
Agreement:
An NR NTN UE in RRC_IDLE and RRC_INACTIVE states shall be capable of at least using its acquired GNSS position and satellite ephemeris to calculate frequency pre-compensation to counter shift the Doppler experienced on the service link.

Agreement:
· In NTN, the network may broadcast 

· A common timing offset value 

· FFS details of the common timing offset

· FFS: A common timing drift rate

· Before Msg1/MsgA transmission, the NR NTN UE in idle/inactive mode calculates its TA as follows:
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Where:
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is derived from the User specific TA self-estimation
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 is derived at least from the common timing offset value if broadcasted by the network. The granularity of [image: image7.png]


 and whether [image: image9.png]


 is indicated as a Timing Advance or as a Timing Offset value [unit] are FFS. Upon resolving the FFS, one of the X in the equation will be removed.

· [image: image11.png]NTaoffset



depends on band and LTE/NR coexistence and is specified in TS 38.213 section 4.2.

· [image: image13.png]


 is specified in TS 38.211 section 4.1. 

· Note: UE will not assume that the RTT between UE and gNB is equal to the calculated TA for Msg1/Msg A.

Working assumption:

It is assumed that the requirement on UL time pre-compensation for Msg1/MsgA transmission of an NR NTN UE in idle/inactive mode will be defined such that the existing TAC 12-bit field in msg2 (or msgB) can be reused without any extension.
  

Agreement:

An NR NTN UE in RRC_CONNECTED states shall be capable of at least using its acquired GNSS position and satellite ephemeris to perform frequency pre-compensation to counter shift the Doppler experienced on the service link.
1.1.3 Enhancements on HARQ

R1-2007856
HARQ operation enhancement for NTN
CATT

R1-2007571
Discussion on HARQ enhancement for NTN
Huawei, HiSilicon

R1-2007662
Discussion on HARQ enhancements for NR-NTN
vivo

R1-2008012
Enhancements on HARQ for NTN
CMCC

R1-2008166
Enhancements on HARQ for NTN
Samsung

R1-2008255
Discussion on HARQ enhancement
OPPO

R1-2008256
Discussion on other aspects
OPPO

R1-2008361
Enhancements on HARQ for NTN
Sony

R1-2008412
Discussions on HARQ enhancements in NTN
LG Electronics

R1-2008467
HARQ Enhancements for NTN
Apple

R1-2008802
INTELLIGENT PACKET REPETITION IN MOBILE SATELLITE SERVICE (MSS) LINKS TO  OVERCOME CHANNEL BLOCKAGES
Ligado Networks

R1-2008810
HARQ in NR-NTN
MediaTek Inc.

R1-2008852
Discussion on HARQ for NTN
ZTE

R1-2008881
Discussion on HARQ for NTN
Nomor Research GmbH, Thales

R1-2008924
Enhancements on HARQ for NTN
Lenovo, Motorola Mobility

R1-2008991
On HARQ enhancements for NTN
Intel Corporation

R1-2009017
Discussion on HARQ Enhancements for NTN
ETRI

R1-2009034
Discussion on the HARQ enhancement for NTN
Xiaomi

R1-2009050
HARQ enhancement for NTN
Panasonic Corporation

R1-2009059
Enhancements on HARQ in NTN
Asia Pacific Telecom co. Ltd

R1-2009078
HARQ enhancements to support NTN
CAICT

R1-2009093
On HARQ enhancements for NTN
Ericsson

R1-2009118
On HARQ enhancement for NTN
InterDigital, Inc.

R1-2009154
Consideration on enhancements on HARQ
Spreadtrum Communications

R1-2009244
Further discussion on HARQ operation for NTN systems
Nokia, Nokia Shanghai Bell

R1-2009264
Enhancements on HARQ for NTN
Qualcomm Incorporated

[103-e-NR-NTN-HARQ-Enh] Email discussion/approval on HARQ enhancements with checkpoints for agreements on 11/5, 11/10, 11/12 – Nan (ZTE)
R1-2009420
Summary of AI 8.4.3 for HARQ for NTN
Moderator (ZTE)
R1-2009657
Summary #2 of AI 8.4.3 for HARQ for NTN
Moderator (ZTE)

Agreement:
For a DL HARQ process with disabled HARQ feedback, the UE is not expected to receive another PDSCH or set of slot-aggregated PDSCH scheduled for the given HARQ process that starts until [X] after the end of the reception of the last PDSCH or slot-aggregated PDSCH for that HARQ process.

· FFS: value of X and units in which it is defined.
· FFS: Whether TB of the two PDSCHs needs to be different

Agreement:
· Enhanced HARQ process ID indication is supported for DCI 0-2/1-2 and DCI 0-1/1-1 by at least one of following:
· Option 1: Slot index as the MSB

· Option 1-a:Slot index as the LSB 

· Option 2: Reusing one bit from other bit field

· Option 3: Extending the HARQ process ID field up to 5 bits 

· FFS: DCI 0-0/1-0

· Note: 32 is taken as maximal supported HARQ processes number for both UL and DL

 

Agreement:
HARQ codebook enhancement is supported as:

· For Type-2 HARQ codebook:

· Option-1: Reduce codebook size with:

· HARQ-ACK codebook only includes HARQ-ACK of PDSCH with feedback-enabled HARQ processes

· FFS: the details of C-DAI and T-DAI counting for DCI of PDSCH with feedback-enable/disabled HARQ processes

· FFS: at least DCI for SPS release/SPS PDSCH

· Option-2: No enhancement

· Other options are not precluded.

· For Type-1 HARQ codebook, further discuss is needed with down selection among following options:

· Option-1: No enhancement;

· Option-2: Report NACK on disabled process

· Option-3: Reduce codebook size with criteria 

· FFS: Enhancements for Type-3 HARQ codebook

1.1.4 Others

Including the list of topics to specify if beneficial and needed
R1-2008812
Summary #1 of 8.4.4 Other Aspects of NR-NTN
MediaTek Inc.

R1-2007663
Discussion on other aspects for NR-NTN
vivo

R1-2007857
Other Aspects of  NR-NTN
CATT

R1-2008013
Other Aspects for NTN
CMCC

R1-2008167
Remaining issues for NTN
Samsung

R1-2008319
Discussion on other design aspects for NTN
Huawei, HiSilicon

R1-2008362
Discussion on beam management and polarization for NTN
Sony

R1-2008413
Discussions on other aspects of NTN
LG Electronics

R1-2008468
Other Aspects of NR NTN
Apple

R1-2008803
Discussion on the applicability of  DFT-S-OFDM for NTN
CAICT

Withdrawn

R1-2008804
Discussion on the applicability of DFT-S-OFDM for NTN
CAICT

R1-2008807
Considerations on Earth-fixed Beams and Earth-moving beams
CAICT

Withdrawn

R1-2008811
Other Aspects of  NR-NTN
MediaTek Inc.

R1-2008853
Discussion on additional enhancement for NTN
ZTE

R1-2008885
Study Cases and Parameters for System-Level Simulations in NTN WI
Nomor Research GmbH, Thales

R1-2008925
Discussion on NTN beam management
Lenovo, Motorola Mobility

R1-2009026
SSB, beam management and polarization signaling for NTN
Panasonic

R1-2009035
Discussion on the beam management for NTN
Xiaomi

R1-2009094
On other enhancements for NTN
Ericsson

R1-2009119
On feeder link switch and beam management for NTN
InterDigital, Inc.

R1-2009237
Discussion on the applicability of  DFT-S-OFDM for NTN
CAICT

R1-2009245
Additional aspects for NR over NTN
Nokia, Nokia Shanghai Bell

R1-2009249
Discussion on beam management of NTN
CAICT

R1-2009265
BWP operation and other issues for NTN
Qualcomm Incorporated

[103-e-NR-NTN-Other-Enh] Email discussion/approval on other enhancements including list of topics to specify if beneficial and needed with checkpoints for agreements on 11/5, 11/10, 11/12 – Gilles (MediaTek)
R1-2009487
Summary #2 of 8.4.4 Other Aspects of NR-NTN
MediaTek Inc.
R1-2009736
Summary #4 of 8.4.4 Other Aspects of NR-NTN
MediaTek Inc.
Agreement:
Indication of polarization information for DL and UL by the network is supported. 

· FFS: Signaling details
