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

Please refer to RP-211784 for detailed scope of the WI.
[107-e-R17-RRC-NR-NTN] Email discussion on Rel-17 RRC parameters for NR to support NTN – Mohamed (Thales)
· Email discussion to start on November 15

8.4.1 Timing relationship enhancements
[107-e-NR-NTN-01] Email discussion/approval on timing relationship enhancements with checkpoints for agreements on November 15 and 19 – Xingqin (Ericsson)
R1-2110804
Discussion on timing relationship enhancements for NTN
Huawei, HiSilicon

R1-2110899
Remaining timing relation aspects for NR over NTN
Nokia, Nokia Shanghai Bell

R1-2111009
Remaining issues on timing relationship enhancements for NR-NTN
vivo

R1-2111097
Discussion on timing relationship enhancements for NTN
Spreadtrum Communications

R1-2111177
Discussion on timing relationship enhancements for NTN
NEC

R1-2111252
Further discussion on timing relationship enhancements for NTN
CATT

R1-2111314
Discusson on timing relationship enhancement
OPPO

R1-2111353
Remaining issues for timing relationship enhancements in NTN
Zhejiang Lab

R1-2111370
Timing relationship enhancements for NR-NTN
MediaTek Inc.

R1-2111393
Calculation and application of timing relationship offsets
Sony

R1-2111413
On timing relationship enhancements for NTN
Ericsson

R1-2111441
Discussion on timing relationship enhancement for NTN
Baicells

R1-2111445
Discussions on timing relationship enhancements in NTN
SK Telecom, ETRI

R1-2111493
Remaining issues on timing relationships for NTN
Intel Corporation

R1-2111570
Discussion on the remaining issues on the timing relationship enhancement for NTN
Xiaomi

R1-2111605
Discussion on timing relationship enhancements for NTN
CMCC

R1-2111646
Timing relationship for NTN
Panasonic Corporation

R1-2111652
Timing relationship enhancements to support NTN
CAICT

R1-2111658
Discussion on timing relationship for NR-NTN
ZTE

R1-2111734
Timing relationship enhancements for NTN
Samsung

R1-2111820
Remaining issues on timing relationship enhancement for NTN
InterDigital, Inc.

R1-2111870
Timing Relationship Enhancements for NR NTN
Apple

R1-2111968
Discussions on timing relationship enhancements in NTN
LG Electronics

R1-2112004
Discussion on NTN timing relationship
Lenovo, Motorola Mobility

R1-2112104
Discussion on timing relationship enhancements for NTN
NTT DOCOMO, INC.

R1-2112169
Timing relationship enhancements for NTN
ITL

R1-2112213
Enhancements on Timing Relationship for NTN
Qualcomm Incorporated

R1-2112507
Feature lead summary#1 on timing relationship enhancements
Moderator (Ericsson)
R1-2112533
Feature lead summary#2 on timing relationship enhancements
Moderator (Ericsson)
Agreement
For defining value range(s) of K_offset, specify one value range of K_offset covering all scenarios

Agreement
For defining value range(s) of K_mac, specify one value range of K_mac covering all scenarios.

Agreement
For determining UE specific K_offset 

· Option 2: MAC CE provides a differential UE specific K_offset value. The full UE specific K_offset value equals the cell specific K_offset value minus the differential UE specific K_offset value.

· FFS: whether/how to resolve ambiguity of which cell-specific K_offset value to use during the SIB modification period

Agreement
15 kHz is used as the reference subcarrier spacing value for the unit of TA reported in FR1.

Agreement
The reported TA is the least integer number of slots greater than or equal to the corresponding TA value.

Proposal 4-A
The value range of cell specific K_offset is 0 – 542 ms.

Proposal 5-A
The value range of K_mac is 1 – 271 ms.

Chair’s Note: proposals 4-A and 5-A were endorsed by email (as captured in v03) but an objection was received subsequently, so they are not considered endorsed and the discussion continues including proposals 4-B and 5-B.

Proposal 4-B
The value range of cell specific K_offset is 0 –1023 ms.

 

Proposal 5-B
The value range of K_mac is 1 –512 ms.

Proposal 3-A is endorsed as a basis to reply to RAN2 LS on TA pre-compensation (R1-2104230).
Proposal 3-A:
RAN1 to conclude the following as a basis to reply to RAN2:
RAN1 inputs for the following RAN2 agreements (in italic) are given below:
· Event-triggers for reporting on the information about UE specific TA in connected mode is supported. FFS on the details. Confirmation by RAN1 is also needed

[RAN1]: RAN1 confirms that event-triggers for reporting on the information about UE specific TA in connected mode can be supported.
· The event-triggers for reporting information about UE specific TA are based on TA values (confirmation from RAN1 is needed)
[RAN1]: RAN1 confirms that the event-triggers for reporting information about UE specific TA can be based on TA values.
· Under the work assumption "the UE location information cannot be reported in connected mode", the content of UE specific TA reported in connected mode is UE specific TA pre-compensation(for the details of the TA value, confirmation from RAN1 is needed).
Under the work assumption "the UE location information can be reported in connected mode", for TA reporting purposes in connected mode, the network can configure the UE to send either the UE specific TA pre-compensation (for the details of the TA value, confirmation from RAN1 is needed) or the UE location information
[RAN1]: RAN1 made the following further agreements for the details of the TA value:
Agreement
15 kHz is used as the reference subcarrier spacing value for the unit of TA reported in FR1.
Agreement
The reported TA is the least integer number of slots greater than or equal to the corresponding TA value.
R1-2112652
[DRAFT] LS reply on TA pre-compensation
Moderator (Ericsson)
R1-2112612
Feature lead summary#3 on timing relationship enhancements
Moderator (Ericsson)
R1-2112647
Feature lead summary#4 on timing relationship enhancements
Moderator (Ericsson)
8.4.2 Enhancements on UL time and frequency synchronization
[107-e-NR-NTN-02] Email discussion/approval on UL time and frequency synchronization with checkpoints for agreements on November 15 and 19 – Mohamed (Thales)
R1-2110805
Discussion on UL time and frequency synchronization enhancement for NTN
Huawei, HiSilicon

R1-2110900
Remaining time and frequency synchronization aspects for NR over NTN
Nokia, Nokia Shanghai Bell

R1-2111010
Remaining issues on UL time and frequency synchronization enhancements for NR-NTN
vivo

R1-2111098
Discussion on enhancements on UL time and frequency synchronization for NTN
Spreadtrum Communications

R1-2111122
Considerations on UL timing and frequency synchronization in NTN
THALES

R1-2111178
Discussion on UL time synchronization for NR NTN
NEC

R1-2111253
Further discussion on UL time and frequency synchronization enhancement for NTN
CATT

R1-2111315
Discussion on UL time and frequency synchronization
OPPO

R1-2111355
Enhancements on UL time and frequency synchronization
PANASONIC R&D Center Germany

R1-2111371
Enhancements on UL Time and Frequency Synchronisation for NR-NTN
MediaTek Inc.

R1-2111394
Considerations on UL time synchronisation
Sony

R1-2111412
Frequency Synchronization Considerations
Lockheed Martin

R1-2111414
On UL time and frequency synchronization enhancements for NTN
Ericsson

R1-2111442
Discussion on UL time and frequency synchronization enhancement for NTN
Baicells

R1-2111494
Remaining issues on synchronization for NTN
Intel Corporation

R1-2111571
Discussion on UL time and frequency synchronization for NTN
Xiaomi

R1-2111606
Enhancements on UL time and frequency synchronization for NTN
CMCC

R1-2111659
Discussion on UL synchronization for NR-NTN
ZTE

R1-2111735
Enhancements on UL time and frequency synchronization for NTN
Samsung

R1-2111790
Discussion on UL Time Synchronization for NTN
Fraunhofer IIS - Fraunhofer HHI

R1-2111821
Remaining issues on UL time/frequency synchronization for NTN
InterDigital, Inc.

R1-2111871
Uplink Time and Frequency Synchronization for NR NTN
Apple

R1-2111969
Discussions on UL time and frequency synchronization enhancements in NTN
LG Electronics

R1-2112005
Discussion on NTN uplink time synchronization
Lenovo, Motorola Mobility

R1-2112105
Discussion on UL time and frequency synchronization enhancements for NTN
NTT DOCOMO, INC.

R1-2112214
UL time and frequency synchronization for NTN
Qualcomm Incorporated

R1-2111123
FL Summary #1 on enhancements on UL time and frequency synchronization for NR NTN
Moderator (Thales)

Agreement
The serving satellite ephemeris and common TA related parameters are signalled in the same SIB message and have the same epoch time.

Agreement

A single validity duration for both serving satellite ephemeris and common TA related parameters is broadcast on the SIB.
Working assumption

Higher-layer parameters TACommon, TACommonDrift, TACommonDriftVariation and [TACommonThirdOrder] are indicated with the following range, granularity and bits allocation:

	Parameter name 
	Value range
	Granularity
	Bits allocation

	[image: image1.png]TA common




	0 ...66485757 

(i.e: 0… 270.73 ms) 
	[image: image2.png]4.07 x 103 ps




	26 bits

	TACommonDrift
	 - 261935… + 261935

(i.e: --53.33   [image: image4.png]


… +-53.33 [image: image6.png]


) 
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	19 bits

	TACommonDriftVariation
	0…29470
(0…0.60 [image: image9.png]


)
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	15 bits

	[TACommonThirdOrder]
	-4912…+4912
(-0.015 [image: image12.png]


…+0.015 [image: image14.png]


)
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	14 bits

	· Value ranges are given in unit of corresponding granularity




Agreement

NTN validity duration is configured per cell and indicated to the UE in X bits with:

· Value range { 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 120, 180, 240, Infinity}

· Unit is second

· FFS (to be resolved in current meeting): Additional values for GEO

Agreement

Confirm the working assumption made at RAN1#106-bis-e on serving satellite ephemeris bit allocations for LEO/MEO/GEO based non-terrestrial access network:

· Support serving satellite ephemeris format bit allocations for LEO/MEO/GEO based non-terrestrial access network:

· Position and velocity state vector ephemeris format is 17 bytes payload. 

· The field size for position (m) is 78 bits

· Position range is driven by GEO : +/- 42 200 km

· The quantization step is 1.3m for position

· The field size for velocity (m/s) is 54 bits

· Velocity range is driven by LEO@600 km: +/- 8000 m/s

· The quantization step is 0.06 m/s for Velocity

· Orbital parameter ephemeris format 18 byte payload

· Semi-major axis α (m) is 33 bits

· Range: [6500, 43000]km

· Eccentricity e is 19 bits

· Range: ≤ 0.015

· Argument of periapsis ω (rad) is 24 bits

· Range: [0, 2π]

· Longitude of ascending node (Ω rad) is 21 bits

· Range: [0, 2π]

· Inclination i (rad) is 20 bits

· Range: [- π/2 , + π/2]

· Mean anomaly M (rad) at epoch time to is 24 bits

· Range: [0, 2π]

R1-2111124
FL Summary #2 on enhancements on UL time and frequency synchronization for NR NTN
Moderator (Thales)

Agreement
The reference point of the epoch time for assistance information (i.e. Serving satellite ephemeris and Common TA parameters) should be known by UE. 
· FFS: the definition of the reference point

Updated Proposal 3-2:
Epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, defined by a SFN and a sub-frame number, indicated together with the assistance information.
· FFS: details of the signaling of the DL sub-frame in case of signaling in system information or signaling by dedicated signaling, including potentially implicit signaling

Conclusion

  [image: image17.png]NTa UE-speatfic



is UE self-estimated TA to pre-compensate for the service link delay, which is calculated using the UE position and the serving satellite ephemeris. 

· How the UE calculates/updates NTA, UE-specific is left to UE implementation.
R1-2111125
FL Summary #3 on enhancements on UL time and frequency synchronization for NR NTN
Moderator (Thales)

R1-2111126
FL Summary #4 on enhancements on UL time and frequency synchronization for NR NTN
Moderator (Thales)

R1-2111127
FL Summary #5 on enhancements on UL time and frequency synchronization for NR NTN
Moderator (Thales)

8.4.3 Enhancements on HARQ
[107-e-NR-NTN-03] Email discussion/approval on HARQ enhancements with checkpoints for agreements on November 15 and 19 – Nan (ZTE)
R1-2110806
Discussion on HARQ enhancement for NTN
Huawei, HiSilicon

R1-2110901
Remaining aspects related to HARQ for NR over NTN
Nokia, Nokia Shanghai Bell

R1-2111011
Remaining issues on HARQ enhancements for NR-NTN
vivo

R1-2111099
Discussion on enhancements on HARQ for NTN
Spreadtrum Communications

R1-2111179
Discussion on HARQ enhancements for NR NTN
NEC

R1-2111254
HARQ operation enhancement for NTN
CATT

R1-2111316
Discussion on HARQ enhancements
OPPO

R1-2111372
Enhancements on HARQ for NR NTN
MediaTek Inc.

R1-2111395
Enhancements on HARQ for NTN
Sony

R1-2111415
On HARQ enhancements for NTN
Ericsson

R1-2111443
Discussion on HARQ enhancement for NTN
Baicells

R1-2111572
Discussion on the HARQ enhancement for NTN
Xiaomi

R1-2111607
Enhancements on HARQ for NTN
CMCC

R1-2111647
HARQ enhancement for NTN 
Panasonic Corporation

R1-2111653
Enhancements on HARQ to support NTN
CAICT

R1-2111660
Discussion on HARQ for NR-NTN
ZTE

R1-2111736
Enhancements on HARQ for NTN
Samsung

R1-2111822
Remaining issues on HARQ enhancement for NTN
InterDigital, Inc.

R1-2111872
HARQ Enhancements for NR NTN
Apple

R1-2111970
Discussions on HARQ enhancements in NTN
LG Electronics

R1-2111991
Discussion on HARQ Enhancements for NTN
ETRI

R1-2112106
Discussion on HARQ enhancements for NR NTN
NTT DOCOMO, INC.

R1-2112215
Enhancements on HARQ for NTN
Qualcomm Incorporated

R1-2112335
Discussion on HARQ enhancements for NTN
ITL

R1-2112555
Summary#1 of AI 8.4.3 for HARQ in NTN
Moderator (ZTE)
R1-2112663
Summary#2 of AI 8.4.3 for HARQ in NTN 
Moderator (ZTE)
Agreement
The bit-fields related to the HARQ-ACK feedback (i.e., PRI, PUSCH-to-HARQ_feedback timing, DAI) are unchanged for the DCI of PDSCH with feedback-disabled HARQ process in Rel-17 with the same interpretation from UE as for feedback-enabled HARQ process

· Note: The interpretation regarding the DAI for Type-2 codebook is up to the progress of codebook design.

Agreement
For Type-1 HARQ codebook, the UE will consistently report NACK-only for the feedback-disabled HARQ process regardless of decoding results of corresponding PDSCH.
8.4.4 Others

Including the list of topics to specify if beneficial and needed.

/This one is to use NWM – please use RAN1-107-e-NWM-NR-NTN-04 as the document name
[107-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 November 15 and 19 – Hao (OPPO)
R1-2110902
Remaining other aspects for NR over NTN
Nokia, Nokia Shanghai Bell

R1-2110903
Discussion on other aspects for NR-NTN
BUPT

R1-2111012
Remaining issues on other aspects for NR-NTN
vivo

R1-2111100
Discussion on beam management and other aspects for NTN
Spreadtrum Communications

R1-2111180
Remaining issues for NR NTN
NEC

R1-2111255
Other aspects for NTN
CATT

R1-2111317
Discussion on beam management
OPPO

R1-2111396
Discussion on beam management and polarization for NTN
Sony

R1-2111416
On other enhancements for NTN
Ericsson

R1-2111444
Discussion on beam management and other consideration for NTN
Baicells

R1-2111573
Discussion on other design aspects for NTN
Xiaomi

R1-2111608
Other Aspects for NTN
CMCC

R1-2111661
Discussion on additional enhancement for NR-NTN
ZTE

R1-2111706
Beam management and polarization signaling for NTN
Panasonic

R1-2111737
Remaining issues for NTN
Samsung

R1-2111823
Remaining issues on beam management for NTN
InterDigital, Inc.

R1-2111873
Other Aspects of NR NTN
Apple

R1-2111924
Discussion on other design aspects for NTN
Huawei, HiSilicon

R1-2111971
Discussions on other aspects of NTN
LG Electronics

R1-2112107
Discussion on other aspects for NR NTN
NTT DOCOMO, INC.

R1-2112216
BWP operation and other issues for NTN
Qualcomm Incorporated

R1-2112270
Issues on NTN with Transparent Payload
III
R1-2112532
Summary#1 of the discussions on other enhancements
Moderator (OPPO)
Conclusion
No consensus on the enhancement to support gNB dominant BWP switching based on prediction in NTN-NR R17.

Conclusion

Handling inter-service link interference is not considered in NTN-NR R17.

Conclusion

Handling inter-feeder link interference is not considered in NTN-NR R17.

Conclusion
It is up to gNB implementation to handle BWP_inactivityTimer function, no enhancement is considered in NTN-NR R17.

