3GPP TSG-RAN WG1 Meeting #104-e


Tdoc R1-2102193
e-Meeting, January 25 – February 5, 2021

Agenda item:
8.4
Title:
Session notes for 8.4 (Solutions for NR to support non-terrestrial networks (NTN))
Source:
Ad-hoc Chair (Ericsson)

Document for:
Endorsement

1.1 Solutions for NR to support non-terrestrial networks (NTN)
Please refer to RP-202908 for detailed scope of the WI

R1-2100832
Reply LS on SA WG2 assumptions AN-PDB and PER targets for satellite access
THALES

1.1.1 Timing relationship enhancements
R1-2100156
Discusson on timing relationship enhancement
OPPO

R1-2100222
Discussion on timing relationship enhancements for NTN
Huawei, HiSilicon

R1-2100244
Discussion on timing relationship for NR-NTN
ZTE

R1-2100304
Timing relationship enhancements to support NTN
CAICT

R1-2100381
Timing relationship enhancement for NTN
CATT

R1-2100441
Discussion on timing relationship enhancements for NR-NTN
vivo

R1-2100496
Timing relationship enhancements for NTN
Zhejiang Lab

R1-2100594
Timing relationship enhancements for NR-NTN
MediaTek Inc.

R1-2100654
On timing relationship enhancements for NR NTN
Intel Corporation

R1-2100703
Discussions on timing relationship enhancements in NTN
LG Electronics

R1-2100757
Discussion on NTN timing relationship
Lenovo, Motorola Mobility

R1-2100807
Consideration on timing relationship enhancements
Spreadtrum Communications

R1-2100859
Calculation of timing relationship offsets
Sony

R1-2100912
Discussion on Timing Relationship Enhancements in NR-NTN
China Telecom

R1-2100922
On timing relationship enhancements for NTN
Ericsson

R1-2100971
Timing relationship enhancements in NTN
Asia Pacific Telecom, FGI, III, ITRI

R1-2100984
On timing relationship for NTN
InterDigital, Inc.

R1-2101024
NTN Timing relationship enhancement
Panasonic Corporation

R1-2101042
Discussion on timing relationship enhancements for NTN
CMCC

R1-2101117
Discussion on the timing relationship enhancement for NTN
Xiaomi

R1-2101206
Timing relationship enhancements for NTN
Samsung

R1-2101296
Further views on DL-UL timing relationship for NTN operation
Nokia, Nokia Shanghai Bell

R1-2101383
Enhancement on Timing Relationship in NTN
Apple

R1-2101464
Enhancements on Timing Relationship for NTN
Qualcomm Incorporated

R1-2101616
Discussion on timing relationship enhancements for NTN
NTT DOCOMO, INC.

R1-2101694
Discussion on Timing Relationship Enhancements for NTN
Fraunhofer IIS, Fraunhofer HHI

[104-e-NR-NTN-01] Email discussion/approval on timing relationship enhancements with checkpoints for agreements on Jan-28, Feb-02, Feb-05 – Xingqin (Ericsson)
R1-2101793
Feature lead summary#1 on timing relationship enhancements
Moderator (Ericsson)
R1-2101904
Feature lead summary#2 on timing relationship enhancements
Moderator (Ericsson)
R1-2102019
Feature lead summary#3 on timing relationship enhancements
Moderator (Ericsson)
R1-2102078
Feature lead summary#4 on timing relationship enhancements
Moderator (Ericsson)

Agreement:
Confirm the following 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.

Agreement:
Update of K_offset after initial access is supported

Agreement:
For unpaired spectrum, extend the value range of K1 from (0..15) to (0..31) 

FFS: Whether there is an impact on the size of the PDSCH-to-HARQ_feedback timing indicator field in DCI.

Working assumption: 

Introduce K_offset to enhance the adjustment of uplink transmission timing upon the reception of a corresponding timing advance command.

1.1.2 Enhancements on UL time and frequency synchronization
R1-2100157
Discussion on UL time and frequency synchronization
OPPO

R1-2100223
Discussion on UL time and frequency synchronization enhancement for NTN
Huawei, HiSilicon

R1-2100245
Discussion on UL synchronization for NR-NTN
ZTE

R1-2100305
Considerations on Enhancements on UL Time Synchronization in NTN
CAICT

R1-2100382
UL time and frequency compensation for NTN
CATT

R1-2100442
Discussion on UL time and frequency synchronization  enhancements for NR-NTN
vivo

R1-2100520
Considerations on UL timing and frequency synchronization in NR NTN
THALES

R1-2100540
UL time synchronization acquisition for NTN
Mitsubishi Electric RCE

R1-2100595
UE Time and frequency Synchronisation for NR-NTN
MediaTek Inc.

R1-2100655
On UL synchronization for NR NTN
Intel Corporation

R1-2100704
Discussions on UL time and frequency synchronization enhancements in NTN
LG Electronics

R1-2100758
Discussion on NTN uplink time synchronization
Lenovo, Motorola Mobility

R1-2100808
Consideration on enhancements on UL time and frequency synchronization
Spreadtrum Communications

R1-2100860
Enhancement for UL time synchronization
Sony

R1-2100927
On UL time and frequency synchronization enhancements for NTN
Ericsson

R1-2100972
UL time and frequency synchronization in NTN
Asia Pacific Telecom, FGI

R1-2100985
On UL time/frequency synchronization for NTN
InterDigital, Inc.

R1-2101043
Enhancements on UL time and frequency synchronization for NTN
CMCC

R1-2101079
Discussion on UL timing synchronization for NTN
ETRI

R1-2101118
Discussion on UL time and frequency synchronization for NTN
Xiaomi

R1-2101207
Enhancements on UL time and frequency synchronization for NTN
Samsung

R1-2101297
Time and frequency synchronization for NTN systems
Nokia, Nokia Shanghai Bell

R1-2101384
Discussion on Uplink Time and Frequency Synchronization for NTN
Apple

R1-2101465
UL time and frequency synchronization for NTN
Qualcomm Incorporated

R1-2101648
Discussion on UL time and frequency synchronization for NTN
PANASONIC R&D Center Germany

R1-2101716
UL time synchronization methods for NTN systems
CEWiT,IITM,IITH,Tejas Networks, Withdrawn
R1-2101717
UL time synchronization methods for NTN systems
CEWiT,IITM,IITH,Tejas Networks,Reliance Jio
[104-e-NR-NTN-02] Email discussion/approval on UL time and frequency synchronization with checkpoints for agreements on Jan-28, Feb-02, Feb-05 – Mohamed (Thales)
R1-2101871
FL Summary on enhancements on UL time and frequency synchronization for NR NTN
Moderator (Thales)
R1-2102028
Feature lead summary #4 on enhancements on UL timing and frequency synchronization



Moderator (Thales)
R1-2102140
FL Summary#5 on enhancements on UL time and frequency synchronization for NR NTN


Moderator (Thales)
R1-2102182
FL Summary on enhancements on UL time and frequency synchronization for NR NTN
Moderator (Thales)
R1-2102215
FL Summary on enhancements on UL time and frequency synchronization for NR NTN
Moderator (Thales)
Agreement:
An NTN UE in RRC_CONNECTED state is required to support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.

FFS: Operation of closed loop and open loop TA control
Agreement:
For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops shall be supported for NTN.
FFS: Details of the combination of open and closed loop TA control

Conclusion:
It is up to RAN4 to decide whether interruptions or measurement gaps are required for GNSS measurements during NTN operation
Agreement: 

RAN1 should send an LS to RAN4 with the following questions: 

Question 1: RAN1 would like to ask RAN4, to indicate what are the NTN UL time synchronization requirements?

· For initial access (i.e. PRACH transmission)

· For UL transmissions in RRC Connected State

Question 2: RAN1 would like to ask RAN4, to indicate what are the NTN UL frequency synchronization requirements?

· For initial access (i.e. PRACH transmission)

· For UL transmissions in RRC Connected State

Conclusion:
If DL frequency compensation for the service link Doppler is applied, indication of the amount of frequency compensation is necessary.

· FFS: support of DL frequency compensation for the service link Doppler.

Agreement:
· RAN1 to support satellite ephemeris broadcast based at least on one of the following format options:

· Option 1: Ephemeris format based on satellite position and velocity state vectors

· FFS: Details on state vectors formats 

· FFS: Details on time reference provisioning/format

· Option 2: Ephemeris format based on orbital elements

· FFS: Details on orbital elements formats 

· FFS: Details on time reference provisioning/format

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

1.1.3 Enhancements on HARQ

R1-2100158
Discussion on HARQ enhancement
OPPO

R1-2100224
Discussion on HARQ enhancement for NTN
Huawei, HiSilicon

R1-2100246
Discussion on HARQ for NR-NTN
ZTE

R1-2100306
Enhancements on HARQ to support NTN
CAICT

R1-2100383
HARQ operation enhancement for NTN
CATT

R1-2100443
Discussion on HARQ enhancements for NR-NTN
vivo

R1-2100485
INTELLIGENT PACKET REPETITION IN MOBILE SATELLITE SERVICE (MSS) LINKS TO OVERCOME CHANNEL BLOCKAGES
Ligado Networks

Late submission

R1-2100491
Discussion on HARQ enhancement for NTN
BUPT

R1-2100596
HARQ in NR-NTN
MediaTek Inc.

R1-2100656
On HARQ enhancements for NR NTN
Intel Corporation

R1-2100705
Discussions on HARQ enhancements in NTN
LG Electronics

R1-2100759
Enhancements on HARQ for NTN
Lenovo, Motorola Mobility

R1-2100809
Consideration on enhancements on HARQ
Spreadtrum Communications

R1-2100861
Enhancements on HARQ for NTN
Sony

R1-2100913
Discussion on HARQ Enhancements in NR-NTN
China Telecom

R1-2100928
On HARQ enhancements for NTN
Ericsson

R1-2100973
Enhancements on HARQ in NTN
Asia Pacific Telecom, FGI

R1-2100986
On HARQ enhancement for NTN
InterDigital, Inc.

R1-2101025
HARQ enhancement for NTN 
Panasonic Corporation

R1-2101044
Enhancements on HARQ for NTN
CMCC

R1-2101080
Discussion on HARQ Enhancements for NTN
ETRI

R1-2101119
Discussion on the HARQ enhancement for NTN
Xiaomi

R1-2101208
Enhancements on HARQ for NTN
Samsung

R1-2101289
Discussion on HARQ for NTN
THALES

R1-2101298
On HARQ operation for NTN systems
Nokia, Nokia Shanghai Bell

R1-2101385
Discussion on HARQ Enhancements for NTN
Apple

R1-2101466
Enhancements on HARQ for NTN
Qualcomm Incorporated

[104-e-NR-NTN-03] Email discussion/approval on HARQ enhancements with checkpoints for agreements on Jan-28, Feb-02, Feb-05 – Nan (ZTE)
R1-2101781
Summary of AI 8.4.3 for HARQ for NTN
Moderator (ZTE)
R1-2101903
Summary of AI 8.4.3 for HARQ in NTN
Moderator (ZTE)

R1-2102055
Summary#3 of AI 8.4.3 for HARQ in NTN

Moderator (ZTE)
R1-2102143
Summary#4 of AI 8.4.3 for HARQ in 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.
· Working assumption: X = T_proc,1
· FFS: Whether X should be changed to X = max(T_proc,1, K1) where K1 is the minimum k1 if it is configured, otherwise k1 = 0

· Note: The TB of the two PDSCHs can be either same or different
Agreement:
For Type-2 HARQ codebook in NTN: Reduce codebook size with HARQ-ACK codebook only including 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
1.1.4 Others

Including the list of topics to specify if beneficial and needed
R1-2100598
Summary #1 of 8.4.4 Other Aspects of NR-NTN
MediaTek Inc.

R1-2100159
Discussion on other aspects
OPPO

R1-2100247
Discussion on additional enhancement for NR-NTN
ZTE

R1-2100264
IoT NTN Observations and Proposals
Lockheed Martin

R1-2100307
Discusson on beam management of NTN
CAICT

R1-2100384
Beam management and other aspects for NTN
CATT

R1-2100444
Discussion on other aspects for NR-NTN
vivo

R1-2100597
Other Aspects of  NR-NTN
MediaTek Inc.

R1-2100706
Discussions on other aspects of NTN
LG Electronics

R1-2100723
Discussion on channel models for marine and inland river scenes
GDCNI

Late submission

R1-2100760
Discussion on other aspects for NTN
Lenovo, Motorola Mobility

R1-2100862
Discussion on beam management and polarization for NTN
Sony

R1-2100929
On other enhancements for NTN
Ericsson

R1-2100974
Scrambling sequence enhancement in NTN
Asia Pacific Telecom, FGI, ITRI

R1-2100987
On feeder link switch and beam management for NTN
InterDigital, Inc.

R1-2101045
Other Aspects for NTN
CMCC

R1-2101120
Discussion on other design aspects for NTN
Xiaomi

R1-2101209
Remaining issues for NTN
Samsung

R1-2101260
Discussion on other design aspects for NTN
Huawei, HiSilicon

R1-2101288
Beam management and BWP operation in NTN
THALES

R1-2101295
SSB, beam management and polarization signaling for NTN 
PANASONIC

R1-2101299
Additional aspects for NR over NTN
Nokia, Nokia Shanghai Bell

R1-2101386
Other Aspects of NR NTN
Apple

R1-2101467
BWP operation and other issues for NTN
Qualcomm Incorporated

R1-2101693
Discussion on Beam Management for NTN
Fraunhofer IIS, Fraunhofer HHI

[104-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 Jan-28, Feb-02, Feb-05 – Hao (Oppo)
R1-2101901
Summary #1 of 8.4.4 Other Aspects of NR-NTN
Moderator (Oppo)

R1-2102033
Summary #2 of 8.4.4 Other Aspects of NR-NTN
Moderator (OPPO)
R1-2102141
Summary #3 of 8.4.4 Other Aspects of NR-NTN
Moderator (OPPO)
Agreement:
Support at least explicit indication of polarization information for DL by the network
· FFS: whether the indication is done by SIB, other RRC signaling, DCI.
· FFS: Whether separate signaling is needed for the UL and if so, whether or not a same polarization is indicated for DL and UL
Conclusion:
Discuss whether or not at least following issues are valid and decide whether or not enhancements are needed in addition to current NR specification for supporting NTN beam management:
· Issue 1: NR BWP is not directly associated with a beam. Thus, when using TCI to change beam from beam 1 to beam 2, it does not trigger NR BWP switching. However, in NTN FRF>1 case, beam switching may result in a BWP switching.
· Issue 2: NR BWP switching in UL and DL are not jointly triggered for FDD. However, in NTN FRF>1 FDD scenario, beam switching may result in a BWP switching in both DL and UL.

· Issue 3: NR dynamic BWP switching requires data scheduling. While in NTN FRF>1 scenario, we may need a fast BWP switching triggering without data scheduling.

· Issue 4: NR BWP switching does not require re-synchronization. However, in NTN FRF>1 scenario, when a satellite beam switching is triggered, UE may need to perform re-synchronization in the switched BWP. 

· Issue 5: Since satellite beam switching can be frequent and often highly predictable, mechanisms of configured BWP switching (can be a sequence of BWPs) may be preferred but current NR does not allow it.

· Issue 6: How to deal with BWP switching triggered by bwpInactivityTimer, RA procedure, or simply a need to increase throughput instead of for beam-level mobility.

· Issue 7: NR BWP switching/beam switching is done with UE specific signalling due to UE movement’s. However, in NTN scenario, a satellite BWP/beam switching is common for set of UEs, we may need to a common BWP/beam switching mechanism to save the signalling overhead.

Conclusion:
Discuss the necessity of reporting UE polarization capability considering at least following aspects, 

· Deployment scenarios.

· UE implementation aspects with respect to polarization.

· Satellite implementation aspects for switching between polarization states.

· Satellite implementation aspects for realizing multiplexing of UEs having different polarization capabilities.

[104-e-NR-NTN-05] Email discussion/approval of the reply LS to R1-2100014 until Feb-01 – Xiaofeng (Qualcomm)

R1-2101952
[Draft] Reply LS on AN-PDB and PER targets for satellite access
Qualcomm

R1-2102074
Reply LS on AN-PDB and PER targets for satellite access
RAN1, Qualcomm

