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

Please refer to RP-210908 for detailed scope of the WI
R1-2102836
NR_NTN_solutions work plan
THALES

1.1.1 Timing relationship enhancements
R1-2102341
Discussion on timing relationship enhancements for NTN
Huawei, HiSilicon

R1-2102397
Discussion on timing relationship enhancement
OPPO

R1-2102458
Consideration on timing relationship enhancements
Spreadtrum Communications

R1-2102572
Timing relationship enhancements to support NTN
CAICT

R1-2102633
Timing relationship enhancement for NTN
CATT

R1-2102732
Timing relationship enhancements in NTN
Asia Pacific Telecom, FGI, ITRI, III

R1-2102751
Timing relationship enhancements for NR-NTN
MediaTek Inc.

R1-2102799
Timing relationship enhancements for NTN
Zhejiang Lab

R1-2102864
Discussion on Timing Relationship Enhancements in NR-NTN
China Telecom

R1-2102873
Timing relationship for NTN
Panasonic Corporation

R1-2102884
Discussion on timing relationship enhancements for NTN
CMCC

R1-2102914
Discussion on timing relationship for NR-NTN
ZTE

R1-2102985
Discussion on the timing relationship enhancement for NTN
Xiaomi

R1-2103032
On timing relationship enhancements for NTN
Intel Corporation

R1-2103058
On timing relationship enhancements for NTN
Ericsson

R1-2103107
Discussion on Timing Relationship Enhancements in NTN
Apple

R1-2103168
Enhancements on Timing Relationship for NTN
Qualcomm Incorporated

R1-2103241
Timing relationship enhancements for NTN
Samsung

R1-2103276
Timing relationship enhancement for NTN
InterDigital, Inc.

R1-2103304
Calculation of timing relationship offsets
Sony

R1-2103532
Discussion on NTN timing relationship
Lenovo, Motorola Mobility

R1-2103578
Discussion on timing relationship enhancements for NTN
NTT DOCOMO, INC.

R1-2103619
Discussions on timing relationship enhancements in NTN
LG Electronics

R1-2103633
Timing relationship enhancements for NTN
ITRI

R1-2103656
Discussion on Timing Relationship Enhancements for NTN
Fraunhofer IIS, Fraunhofer HHI

R1-2103669
Discussion on time relations for NTN operation
Nokia, Nokia Shanghai Bell

R1-2103671
Discussion on timing relationship enhancement in NTN
THALES

R1-2103776
Feature lead summary#1 on timing relationship enhancements
Moderator (Ericsson)
R1-2103874
Feature lead summary#2 on timing relationship enhancements
Moderator (Ericsson)
R1-2104026
Feature lead summary#4 on timing relationship enhancements
Moderator (Ericsson)
R1-2104099
Feature lead summary#5 on timing relationship enhancements
Moderator (Ericsson)
[104b-e-NR-NTN-01] Email discussion/approval on timing relationship enhancements with checkpoints for agreements on Apr-16, Apr-20 – Xingqin (Ericsson)
Agreement:
For updating K_offset after initial access, at least one of the following options is supported:
· Option 1: RRC reconfiguration
· Option 2: MAC CE

FFS: Other options
Agreement:
· For determination of cell-specific K_offset in system information, down-select one option from below:

· Option 1: Signal one offset value for K_offset

· Note: For example, the value is expected to cover the RTT of service link plus the RTT between serving satellite and reference point

· Option 2: Signal a first offset value and a second offset value. K_offset is equal to the sum of the two offset values

· Note: For example, the first offset value is expected to cover the RTT between serving satellite and reference point or is determined by common TA, and the second offset value is expected to cover RTT of service link

Agreement:
Confirm the following working assumption:
Introduce K_offset to enhance the adjustment of uplink transmission timing upon the reception of a corresponding timing advance command.

Agreement:
When UE is not provided with K_offset value other than the one signaled in system information, the K_offset value signaled in system information is used for all timing relationships that require K_offset enhancement.

Agreement:
UE can be provided by network with a K_mac value.

· When UE is not provided by network with a K_mac value, UE assumes K_mac = 0.

1.1.2 Enhancements on UL time and frequency synchronization
R1-2102342
Discussion on UL time and frequency synchronization enhancement for NTN
Huawei, HiSilicon

R1-2102360
Considerations on UL timing and frequency synchronization in NTN
THALES

R1-2102398
Discussion on UL time and frequency synchronization
OPPO

R1-2102459
Consideration on enhancements on UL time and frequency synchronization
Spreadtrum Communications

R1-2102555
Discussion on UL time and frequency synchronization for NTN
PANASONIC R&D Center Germany

R1-2102573
Considerations on Enhancements on UL Time Synchronization in NTN
CAICT

R1-2102634
UL time and frequency compensation for NTN
CATT

R1-2102733
UL time and frequency synchronization in NTN
Asia Pacific Telecom, FGI, ITRI, III

R1-2102752
Enhancements on UL Time and Frequency Synchronisation for NR-NTN
MediaTek Inc.

R1-2102865
Discussion on UL time and frequency synchronization for NR NTN
China Telecom

R1-2102885
Enhancements on UL time and frequency synchronization for NTN
CMCC

R1-2102915
Discussion on UL synchronization for NR-NTN
ZTE

R1-2102986
Discussion on UL time and frequency synchronization for NTN
Xiaomi

R1-2103011
UL time synchronization acquisition for NTN
Mitsubishi Electric RCE

R1-2103033
On UL synchronization for NTN
Intel Corporation

R1-2103059
On UL time and frequency synchronization enhancements for NTN
Ericsson

R1-2103108
On Uplink Time and Frequency Synchronization for NTN
Apple

R1-2103169
UL time and frequency synchronization for NTN
Qualcomm Incorporated

R1-2103242
Enhancements on UL time and frequency synchronization for NTN
Samsung

R1-2103277
UL time/frequency synchronization for NTN
InterDigital, Inc.

R1-2103305
Enhancement for UL time synchronization
Sony

R1-2103533
Discussion on NTN uplink time synchronization
Lenovo, Motorola Mobility

R1-2103544
Discussions on doppler effect in  time synchronization for NTN
BUPT

R1-2103579
Discussion on UL time synchronization enhancements for NTN
NTT DOCOMO, INC.

R1-2103620
Discussions on UL time and frequency synchronization enhancements in NTN
LG Electronics

R1-2103655
Discussion on UL Time Synchronization for NTN
Fraunhofer IIS, Fraunhofer HHI

R1-2103670
Discussion on time and frequency synchronization for NTN operation
Nokia, Nokia Shanghai Bell

R1-2103687
On UL time and frequency synchronization enhancements for NR NTN
Sequans Communications

R1-2103731
Further discussion on UL time synchronization methods for NTN systems
CEWiT, IITM, IITH

R1-2103792
Feature lead summary #1 on enhancements on UL timing and frequency synchronization
Moderator (Thales)
R1-2103905
FL Summary on enhancements on UL time and frequency synchronization for NR NTN
Moderator (Thales)
R1-2103989
Feature lead summary #3 on enhancements on UL timing and frequency synchronization
Moderator (Thales)
R1-2103990
Feature lead summary #4 on enhancements on UL timing and frequency synchronization
Moderator (Thales)
R1-2104076
Feature lead summary #5 on enhancements on UL timing and frequency synchronization
Moderator (Thales)

[104b-e-NR-NTN-02] Email discussion/approval on UL time and frequency synchronization with checkpoints for agreements on Apr-15, Apr-20 – Mohamed (Thales)
Agreement:
The Timing Advance applied by an NR NTN UE in RRC_IDLE/INACTIVE and RRC_CONNECTED is given by:
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Where:
· [image: image3.png]


  is defined as 0 for PRACH and updated based on TA Command field in msg2/msgB and MAC CE TA command. 

· FFS: details of NTA update/accumulation.
· [image: image5.png]N1 A UE-specific



  is UE self-estimated TA to pre-compensate for the service link delay.
· [image: image7.png]


 is network-controlled common TA, and may include any timing offset considered necessary by the network.
· [image: image9.png]


 with value of 0 is supported. 

· FFS:  details of signaling including granularity.   
· [image: image11.png]N4 offset



 is a fixed offset used to calculate the timing advance. 
Note-1: Definition of [image: image13.png]


 is different from that in RAN1#103-e agreement. 
Note-2: UE might not assume that the RTT between UE and gNB is equal to the calculated TA for Msg1/Msg A.
Note-3: [image: image15.png]


 is the common timing offset X as agreed in RAN1 #103-e.
Agreement:
Support serving-satellite ephemeris broadcast based on one or more of the following:

· Set 1: Satellite position and velocity state vectors: 

· position X,Y,Z in ECEF (m)  

· velocity VX,VY,VZ in ECEF (m/s)

· Set 2: At least the following parameters in orbital parameter ephemeris format:

· Semi-major axis α [m] 

· Eccentricity e 

· Argument of periapsis ω [rad] 

· Longitude of ascending node Ω [rad] 

· Inclination i [rad] 

· Mean anomaly M [rad] at epoch time to
· FFS: Whether pre-provisioned ephemeris based on orbital elements can be used as reference. Thereby, only delta corrections can be broadcast in order to reduce the overhead

· FFS: The field size for each parameter

· FFS: The impact on signaling due to the required accuracy of serving-satellite ephemeris

· FFS: Whether down-selection is needed or both sets are supported
Conclusion:

The orbital propagator model to be used at UE side can be left to implementation.
1.1.3 Enhancements on HARQ

Void (not be handled during this e-meeting). No contributions please.
1.1.4 Others

Including the list of topics to specify if beneficial and needed
Void (not be handled during this e-meeting). No contributions please.

R1-2102363
Discussions on other aspects of NTN
BUPT

Withdrawn

R1-2102477
Discussions on other aspects of NTN
BUPT

Withdrawn

R1-2103204
Discussions on other aspects of NTN
BUPT

Withdrawn
