1.1 Solutions for NR to support non-terrestrial networks (NTN)
Please refer to RP-201256 for detailed scope of the WI
R1-2005306
NR_NTN_solutions work plan
THALES

R1-2006676
NR NTN Reference scenarios definition for Rel-17 normative phase
THALES

1.1.1 Timing relationship enhancements
R1-2006210
Discussion on timing relationship enhancements for NTN
CMCC

R1-2005265
Discussion on timing relationship enhancements for NTN
Huawei, HiSilicon

R1-2005495
Timing relationship enhancements for NR-NTN
MediaTek Inc.

R1-2005548
NR-NTN: Timing Relationship Enhancements
Fraunhofer IIS, Fraunhofer HHI

R1-2005573
Calculation of timing relationship offsets
Sony

R1-2005706
Timing relationship enhancement for NTN
CATT

R1-2005833
Discussion on NTN timing relationship
Lenovo, Motorola Mobility

R1-2005873
On timing relationship enhancements for NTN
Intel Corporation

R1-2005963
Discussion on timing relationship for NTN
ZTE

R1-2006029
discusson on timing relationship enhancement
OPPO

R1-2006144
On Timing relationship enhancements
Samsung

R1-2006325
Timing relationship enhancement for NTN
Panasonic Corporation

R1-2006358
Discussion on timing relationships for NTN
ETRI

R1-2006378
Discussions on timing relationship enhancements in NTN
LG Electronics

R1-2006421
DL-UL timing relationship for NTN operation
Nokia, Nokia Shanghai Bell

R1-2006464
On basic assumptions and timing relationship enhancements for NTN
Ericsson

R1-2006519
On Timing Relationship Enhancement in NTN
Apple

R1-2006589
Discussion on the timing relationship for NTN
Beijing Xiaomi Mobile Software

R1-2006640
Discussion on timing relationship enhancements for NTN
Asia Pacific Telecom co. Ltd

R1-2006804
Enhancements on Timing Relationship for NTN
Qualcomm Incorporated

R1-2006855
Timing relationship enhancements to support NTN
CAICT

[102-e-NR-NTN-Timing-Rel-Enh] Email discussion/approval on timing relationship enhancements until 8/20; address any remaining aspects by 8/25 – Xingqin (Ericsson)
R1-2007074
Feature lead summary on timing relationship enhancements
Moderator (Ericsson)
Agreement:
· Introduce K_offset to enhance the following timing relationships:
· The transmission timing of DCI scheduled PUSCH (including CSI on PUSCH).
· The transmission timing of RAR grant scheduled PUSCH.

· The transmission timing of HARQ-ACK on PUCCH.

· The CSI reference resource timing.

· The transmission timing of aperiodic SRS.

· Note: Additional timing relationships that require K_offset of the same or different values can be further identified.

1.1.2 Enhancements on UL time and frequency synchronization
R1-2006422
Discussion on UL time and frequency synchronization for NTN
Nokia, Nokia Shanghai Bell

R1-2005266
Discussion on UL time and frequency synchronization enhancement for NTN
Huawei, HiSilicon

R1-2005496
UL Time and Frequency Synchronisation for NR-NTN
MediaTek Inc., Eutelsat

R1-2005502
On UL time and frequency synchronization enhancements for NTN
Ericsson

R1-2005574
Enhancement for UL time synchronization
Sony

R1-2005707
Discussion for UL time and frequency compensation
CATT

R1-2005834
Discussion on NTN TA indication
Lenovo, Motorola Mobility

R1-2005874
On UL time and frequency synchronization for NTN
Intel Corporation

R1-2005902
Discussion on PRACH sequences
Mitsubishi Electric RCE

R1-2005964
Discussion on UL synchronization for NTN
ZTE

R1-2006030
discussion on UL time and frequency synchronization
OPPO
R1-2006145
On Enhancements on UL time and frequency synchronization
Samsung

R1-2006211
Enhancements on uplink timing advance for NTN
CMCC

R1-2006326
UL timing advance and frequency synchronization for NTN
Panasonic Corporation

R1-2006359
Discussion on UL timing advance for NTN
ETRI

R1-2006379
Discussions on UL time and frequency synchronization enhancements in NTN
LG Electronics

R1-2006520
On Timing Advance for NTN
Apple

R1-2006603
Discussion on UL time and frequency synchronization for NTN
Beijing Xiaomi Mobile Software

R1-2006619
On UL time/frequency synchronization for NTN
InterDigital, Inc.

R1-2006641
Discussion on UL time and frequency synchronization for NTN
Asia Pacific Telecom co. Ltd

R1-2006674
Considerations on UL timing and frequency synchronization
THALES

R1-2006805
UL time and frequency synchronization for NTN
Qualcomm Incorporated

R1-2006856
Considerations on Enhancements on UL Time Synchronization in NTN
CAICT

[102-e-NR-NTN-UL-Time-Freq-Sync-Enh] Email discussion/approval on UL time and frequency synchronization until 8/21; address any remaining aspects by 8/27 – Baptiste (Thales)
R1-2007057
Feature lead Summary on enhancements on UL time and frequency synchronization
Moderator (Thales)
Proposal: 
In case of GNSS-based acquisition of the TA by the UE before PRACH transmission, the initial Timing Advance Command range does not need to be extended. 
Proposal:
In case UE is able to perform timing and frequency pre-compensation for uplink synchronization based on its GNSS capabilities, UE shall be capable of using an acquired GNSS position and satellite ephemeris to calculate pre-compensation of frequency offset and apply the calculated values accordingly.

1.1.3 Enhancements on HARQ

R1-2005497
HARQ in NR-NTN
MediaTek Inc.

R1-2005267
Discussion on HARQ enhancement for NTN
Huawei, HiSilicon

R1-2005302
Evaluation assumptions for NR coverage enhancement evaluation
Nokia, Nokia Shanghai Bell

Withdrawn

R1-2005312
Discussion on HARQ for NTN
Nomor Research GmbH, Thales

R1-2005575
Enhancements on delay-tolerant HARQ
Sony

R1-2005708
HARQ operation enhancement for NTN
CATT

R1-2005835
Enhancements on HARQ for NTN
Lenovo, Motorola Mobility

R1-2005875
On HARQ enhancements for NTN
Intel Corporation

R1-2005965
Discussion on HARQ for NTN
ZTE
R1-2006031
discussion on HARQ enhancement
OPPO

R1-2006146
On Enhancements on HARQ
Samsung

R1-2006212
Enhancements on HARQ for NTN
CMCC

R1-2006327
HARQ enhancement for NTN
Panasonic Corporation

R1-2006360
Discussion on HARQ Enhancements for NTN
ETRI

R1-2006380
Discussions on HARQ enhancements in NTN
LG Electronics

R1-2006423
Discussion on HARQ stalling avoidance
Nokia, Nokia Shanghai Bell

R1-2006465
On HARQ enhancements for NTN
Ericsson

R1-2006521
On HARQ Enhancement for NTN
Apple

R1-2006604
Discussion on the enhancement on HARQ for NTN
Beijing Xiaomi Mobile Software

R1-2006642
Discussion on HARQ enhancements for NTN
Asia Pacific Telecom co. Ltd

R1-2006806
Enhancements on HARQ for NTN
Qualcomm Incorporated

R1-2006857
Enhancements on HARQ to support NTN
CAICT

[102-e-NR-NTN-HARQ-Enh] Email discussion/approval on HARQ enhancements until 8/20; address any remaining aspects by 8/26 – Nan (ZTE)
R1-2007056
Summary of AI 8.4.3 on HARQ for NTN
Moderator (ZTE)
R1-2007196

Agreement:
Enabling/disabling on HARQ feedback for downlink transmission should be at least configurable per HARQ process via UE specific RRC signaling
Agreement:
The extension of maximal HARQ process number can be considered with following assumptions:

· The maximal supported HARQ process number is up to 32.

· FFS: Support on the maximal HARQ process number is up to UE capability

· Minimizing the impacts on specification and scheduling

Proposal:
Enhancement on the HARQ-ACK codebook can be investigated for DL transmission scheduled by HARQ process with disabled feedback.
1.1.4 Others

Including the list of topics to specify if beneficial and needed
R1-2005268
Discussion on other design aspects for NTN
Huawei, HiSilicon

R1-2005311
Considerations on PAPR requirements for NR NTN downlink transmission
THALES

Withdrawn

R1-2005313
Study Cases for System-Level Simulations in NTN WI
Nomor Research GmbH, Thales

R1-2005498
Other Aspects of  NR-NTN
MediaTek Inc.

R1-2005547
NR-NTN: Physical Random Access Channel
Fraunhofer IIS, Fraunhofer HHI

R1-2005576
Discussion on beam management and BWP operation for NTN
Sony

R1-2005709
Discussion for beam management and feeder link switch enhancement
CATT

R1-2005836
Discussion on NTN beam management
Lenovo, Motorola Mobility

R1-2005876
On pre-compensation capabilities and beam management for NTN
Intel Corporation

R1-2005966
Discussion on additional enhancement for NTN
ZTE

R1-2006032
discussion on other aspects
OPPO

R1-2006147
Remaining issues for NTN
Samsung

R1-2006213
Discussion on implicit compatibility to support ATG scenarios in NTN
CMCC

R1-2006328
Beam management, PRACH enhancement and polarization for NTN
Panasonic

R1-2006381
Considerations on PRACH, CSI and polarization signaling in NTN
LG Electronics

R1-2006424
Clarification of NTN assumptions
Nokia, Nokia Shanghai Bell

R1-2006466
On other enhancements for NTN
Ericsson

R1-2006605
Discussion on the beam management for NTN
Beijing Xiaomi Mobile Software

R1-2006620
On feeder link switch
InterDigital, Inc.

R1-2006643
Discussion on reference timing delivery for NTN
Asia Pacific Telecom co. Ltd

R1-2006678
Other RAN1 aspects for NR NTN
THALES

R1-2006807
SSB arrangements, BWP operation and other issues for NTN
Qualcomm Incorporated

R1-2006858
Discussion on beam management of NTN
CAICT

[102-e-NR-NTN-Other-Enh] Email discussion/approval on other enhancements including list of topics to specify if beneficial and needed until 8/20; address any remaining aspects by 8/26 – Gilles (MediaTek)
R1-2007233
Summary#4 of 8.4.4 Other Aspects of NR-NTN
MediaTek Inc.
Agreement:
One-beam per cell and multiple-beam per cell are supported in existing NR specifications and are baseline for NR NTN.

· FFS: The need for potential enhancement for beam management 

· FFS: The need for potential enhancement on association of SSBs, beams and BWPs

Agreement:
Potential enhancements for support of polarisation signalling in NR NTN can consider at least the following:

· Configuration of DL and UL transmit polarization including Right hand and Left hand circular polarizations (RHCP, LHCP) 

· Network broadcast DL and UL transmit polarization configuration  
· UE polarization capability (RHCP, LHCP, Linear)
· Dependence of polarisation signaling on deployment scenarios. For example,
· Resource reuse mode with/without polarization for the beam management enhancement 

· Fixed polarization per cell/beam for polarization reuse and circular polarisation with intra-UE and inter-UE multiplexing (intra-UE and inter-UE) signalling 
