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

[108-e-R17-RRC-NR-NTN] Email discussion on Rel-17 RRC parameters for NR to support NTN – Mohamed (Thales)
· 1st check point for first LS in [108-e-R17-RRC]: February 24
· Final check point for second LS in [108-e-R17-RRC] if necessary: March 3
[108-e-R17-NR-NTN-05] Email discussion on NR-NTN TP for TS38.300 (R1-2201184) by February 24 – Mohamed (THALES)
R1-2202872
Email discussion on NR-NTN TP for TS 38.300
Moderator (Thales)
R1-2202836
RAN1 NR NTN additions for TS 38.300
Moderator (Thales)

DraftCR for TS38.300 is endorsed in R1-2202836, and will be provided in an LS to RAN2.

R1-2202837
Draft LS on NR-NTN TP for TS 38.300
Moderator (Thales)

Final LS is endorsed in R1-2202838.

R1-2201183
Reply LS to RAN2 on NTN-specific SIB
THALES

R1-2201184
TP for RAN1 additions to the stg2 CR for TS 38.300
THALES
R1-2202489
MEO Scenarios and Characteristics
HUGHES Network Systems Ltd
8.4.1 Timing relationship enhancements
[108-e-R17-NR-NTN-01] Email discussion for maintenance on timing relationship enhancements – Jussi (Huawei)
· 1st check point: February 25
· Final check point: March 3
R1-2200937
Maintenance on timing relationship enhancements for NTN
Huawei, HiSilicon

R1-2201215
Timing relationship enhancements for NR-NTN
MediaTek Inc.

R1-2201271
Discussion on remaining issue for timing relationship enhancement
OPPO

R1-2201358
Remaining issues on timing relationship enhancements for NTN
CATT

R1-2201546
Discussion on timing relationship enhancements for NTN
Spreadtrum Communications

R1-2201645
Maintenance aspects of time relations for Rel-17 NR over NTN
Nokia, Nokia Shanghai Bell

R1-2201744
Remaining issues on timing relationship enhancement for NTN
InterDigital, Inc.

R1-2201771
Remaining Issues of Timing Relationship Enhancements for NR NTN
Apple

R1-2201804
On timing relationship maintenance issues for NR NTN
Ericsson Hungary Ltd

R1-2201852
Remaining issues on timing relationship enhancements for NTN
CMCC

R1-2201921
Remaining issues on the timing relationship for NTN
Xiaomi

R1-2201969
Discussion on NTN timing relationship
Lenovo, Motorola Mobility

R1-2202011
Maintenance issues on Timing relationship enhancements for NTN
Samsung

R1-2202137
Remaining Issues on Timing Relationship for NTN
Qualcomm Incorporated

Withdrawn

R1-2202206
Remaining issues of timing relationship for NR-NTN
ZTE

R1-2202241
Remaining issues on timing relationship enhancement for NTN
Baicells

R1-2202285
Remaining issues on timing relationship enhancements in NTN
LG Electronics

R1-2202360
Remaining issues on timing relationship enhancements for NTN
NEC
R1-2202526
FL summary #1 on NTN timing relationships
Moderator (Huawei)
R1-2202606
FL summary #2 on NTN timing relationships
Moderator (Huawei)
Conclusion
The additional delay introduced for the starts of ra-ResponseWindow and msgB-ResponseWindow should only apply to NTN. Continue discussion on a TP to TS38.213 sections 8.2 and 8.2A, such as:
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Agreement
Send a reply LS to RAN2, indicating 

a) RAN1 has no concern with the list of nine parameters of serving cell information 

b) RAN1 proposes two additional parameters (ntnPolarizationDL and ntnPolarizationUL) to be added into the parameters of serving cell information, including the relevant RAN1 agreements

Continue discussion to clarify RAN1 understanding regarding the validity duration for UL sync information, and whether this would impact the SIBx design.
R1-2202696
Draft reply LS on NTN-specific SIB
Moderator (Huawei)
R1-2202794
Draft reply LS on NTN-specific SIB
Moderator (Huawei)
Final LS is endorsed in R1-2202843 with the following change to R1-2202794:

RAN1 looked at the recent RAN2 agreement on system information update:

1. Update of ephemeris and common TA information does not affect the value tag and does not trigger SI modification procedure.
2. The ntnUlSyncValidityDuration applies to the whole SIBX. UE acquires the updated SIBX when the timer expires. FFS whether to also include it in the LS to RAN1. FFS if this applies only to Connected mode or to idle mode UE as well
With respect to the validity duration, RAN1 understanding is that it only applies to ephemeris and common TA parameters including the epoch time, and the other parameters follow the normal SI modification procedure. 

. 
Some of these other parameters (e.g. K_offset) will impact the UE’s UL transmit timing. 
For several meetings RAN1 has been discussing whether there is a need to resolve ambiguity of which cell-specific K_offset value to use during the SIB modification period and the majority of companies think that it can be handled by gNB implementation. According to some companies this potential ambiguity has to be resolved in the specifications. RAN1 respectfully asks RAN2 to share their understanding on whether there is a need to address this potential ambiguity.

Conclusion
Update of K_mac with MAC CE is not supported in Rel-17 NTN.

Conclusion
The size of the PDSCH-to-HARQ_feedback timing indicator field in DCI is not extended when the range of the K1 value is extended in Rel-17 NTN
Conclusion
K_offset is not introduced for type 1 configured grant in Rel-17 NTN.

Conclusion
Beam-specific K_offset is not supported for initial access in Rel-17 NTN.

Agreement
Adopt the following TP for instances of “[image: image8.png]Kcell offset



 is provided by Koffset in ServingCellConfigCommon” TS38.213: “where [image: image10.png]K cenl offset
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Agreement
Adopt the following TP for Section 6.2.1 of TS38.214:
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Agreement
In TS38.213 sections 8.2 and 8.2A, make the following change:

“If [image: image13.png]NZE.
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 as specified in [TS38.211 clause 4.3.1] is different from zero, the window starts after an additional [image: image17.png]Trs + Kpae



 msec …”
TP #5C (for Clause 5.2.2.5 of TS38.214) in section 11.3 of R1-2202811 is endorsed.
TP #6E (for Clause 6.1.2.1 of TS38.214) in section 11.4 of R1-2202811 is endorsed.
TP #7D (for Clause 6.2.1 of TS38.214) in section 11.5 of R1-2202811 is endorsed.
Text Proposal TP#3B (for 38.213, Clause 9) in section 11.2 of R1-2202811 is endorsed.
Text Proposal TP#9C (for 38.214, Clause 5.1.4.2) in section 11.7 of R1-2202811 is endorsed.
Text Proposal TP#10C (for 38.214, Clause 5.1.5) in section 11.8 of R1-2202811 is endorsed.
Text Proposal TP#11C (for 38.214, Clause 5.2.1.5.1) in section 11.9 of R1-2202811 is endorsed.
Text Proposal TP#12C (for 38.214, Clause 5.2.1.5.2) in section 11.10 of R1-2202811 is endorsed.
Conclusion

Regarding the delay between PDCCH reception and application of new PUCCH beam, “28 symbols” is the absolute time between the time UE receives PDCCH and the time UE applies new PUCCH beam.
8.4.2 Enhancements on UL time and frequency synchronization
[108-e-R17-NR-NTN-02] Email discussion for maintenance on UL time and frequency synchronization – Mohamed (Thales)
· 1st check point: February 25
· Final check point: March 3
R1-2200938
Maintenance on UL time and frequency synchronization enhancement for NTN
Huawei, HiSilicon

R1-2201011
Maintenance on UL timing and frequency synchronization in NTN
THALES

R1-2201216
Enhancements on UL Time and Frequency Synchronisation for NR-NTN
MediaTek Inc.

R1-2201272
Discussion on remaining issue for UL time and frequency synchronization
OPPO

R1-2201359
Remaining issues on UL time and frequency synchronization enhancement for NTN
CATT

R1-2201387
Enhancements on UL time and frequency synchronization
PANASONIC R&D Center Germany

R1-2201477
Remaining issues on UL time and frequency synchronization enhancements for NTN
NTT DOCOMO, INC.

R1-2201547
Discussion on enhancements on UL time and frequency synchronization for NTN
Spreadtrum Communications

R1-2201581
Discussion on ambiguity of common TA calculation
Sony

R1-2201646
Maintenance aspects of time and frequency synchronization for Rel-17 NR over NTN
Nokia, Nokia Shanghai Bell

R1-2201745
Remaining issues on UL time/frequency synchronization for NTN
InterDigital, Inc.

R1-2201772
Remaining Issues of Uplink Time and Frequency Synchronization for NR NTN
Apple

R1-2201805
On UL time and frequency synchronization maintenance issues for NTN
Ericsson Hungary Ltd

R1-2201853
Remaining issues on enhancements on UL time and frequency synchronization for NTN
CMCC

R1-2201922
Remaining issues on UL time and frequency synchronization for NTN
Xiaomi

R1-2202012
Maintenance issues on UL time and frequency synchronization for NTN
Samsung

R1-2202138
Remaining issues on UL time and frequency synchronization for NTN
Qualcomm Incorporated

R1-2202207
Remaining issues of UL synchronization for NR-NTN
ZTE

R1-2202286
Remaining issues on UL time and frequency synchronization enhancements in NTN
LG Electronics

R1-2202359
Remaining issues on UL time and frequency synchronization enhancement for NTN
Baicells

R1-2202361
Remaining issues on UL time synchronization for NR NTN
NEC
R1-2202551
FL Summary #1 :Enhancements on UL time and frequency synchronization for NR NTN
Moderator (Thales)

Agreement
Modify second bullet of RAN1#107-e agreement on Epoch time as follows:

Otherwise, when Epoch time is not explicitly indicated in SIB (other than SIB1), epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is implicitly known as the end of the SI window during which the NTN-specific SIB SI message is transmitted.

Agreement
Add one additional NTN validity duration value for GEO i.e. 900 seconds. X = 4 bits.

R1-2202552
FL Summary #2 :Enhancements on UL time and frequency synchronization for NR NTN
Moderator (Thales)

Agreement
Modify bit allocations for orbital parameters ephemeris format as follows:
· Orbital parameters are indicated in 21 bytes payload:
· Semi-major axis α (m) is 33 bits 
· Range: from 6500 km to 43000 km

· The quantization step is 4.249 [image: image19.png]x 1073



m

· Eccentricity e is 20 bits 
· Range: ≤ 0.015

· The quantization step is 1.431 [image: image21.png]x 1078




· Argument of periapsis ω (rad) is 28 bits 
· Range: from 0 to 2π
· The quantization step is 2.341 [image: image23.png]x 1078



 rad

· Longitude of ascending node (Ω rad) is 28 bits 
· Range: from 0 to 2π
· The quantization step is 2.341  [image: image25.png]x 1078



 rad

· Inclination i (rad) is 27 bits 
· Range: from - π/2  to + π/2

· The quantization step is 2.341  [image: image27.png]x 1078



 rad

· Mean anomaly M (rad) at epoch time to is 28 bits 
· Range: from 0 to 2π
· The quantization step is 2.341  [image: image29.png]x 1078



 rad

Conclusion

Confirm that the agreed position and velocity state vector ephemeris format for LEO/MEO/GEO may also be applied for HAPS/ATG.

R1-2202710         Draft Reply LS to RAN2 on NR NTN Neighbour Cell and Satellite Information          Moderator (Thales)

R1-2202711         Reply LS to RAN2 on NR NTN Neighbour Cell and Satellite Information     RAN1, Thales

Final LS is endorsed in R1-2202873 with the following change to R1-2202711:
RAN1 answer: From RAN1 perspective, if configured on neighbour/target cell, A2/B2 (high-layer common TA parameters: TACommon, TACommonDrift and TACommonDriftVariation) can be helpful for measurement and are necessary for mobility purpose (in case of network assisted cell change/handover), 

R1-2202553
FL Summary #3 :Enhancements on UL time and frequency synchronization for NR NTN
Moderator (Thales)

The text proposal (for TS 38.211 clause 3.1) of updated proposal 11-1 in section 16 of R1-2202553 is endorsed.
8.4.3 Enhancements on HARQ
[108-e-R17-NR-NTN-03] Email discussion for maintenance on HARQ enhancements – Nan (ZTE)
· 1st check point: February 25
· Final check point: March 3
R1-2200939
Maintenance on HARQ enhancement for NTN
Huawei, HiSilicon

R1-2201092
Remaining issues on HARQ enhancements for NR-NTN
vivo

R1-2201273
Discussion on remaining issue for HARQ enhancements
OPPO

R1-2201360
Remaining issues on HARQ operation enhancement for NTN
CATT

R1-2201478
Remaining issues on HARQ enhancements for NR NTN
NTT DOCOMO, INC.

R1-2201548
Discussion on enhancements on HARQ for NTN
Spreadtrum Communications

R1-2201633
HARQ enhancement for NTN
Panasonic Corporation

R1-2201647
Maintenance aspects related to HARQ for Rel-17 NR over NTN
Nokia, Nokia Shanghai Bell

R1-2201746
Remaining issues on HARQ enhancement for NTN
InterDigital, Inc.

R1-2201773
Remaining Issue of HARQ Enhancements for NR NTN
Apple

R1-2201806
On HARQ maintenance issues for NR NTN
Ericsson Hungary Ltd

R1-2201854
Remaining issues on enhancements on HARQ for NTN
CMCC

R1-2201923
Discussion on HARQ for NTN
Xiaomi

R1-2201960
Remaining issues on enhancements on HARQ to support NTN
CAICT

R1-2202013
Maintenance issues on HARQ aspects for NTN
Samsung

R1-2202139
Remaining issues  on HARQ for NTN
Qualcomm Incorporated

R1-2202208
Remaining issues of HARQ for NR-NTN
ZTE

R1-2202242
Remaining issues on HARQ enhancement for NTN
Baicells

R1-2202287
Remaining issues on HARQ enhancements in NTN
LG Electronics

R1-2202362
Remaining issues on HARQ enhancements for NR NTN
NEC
R1-2202622 Summary#1 of AI 8.4.3 for HARQ in NTN
Moderator (ZTE)

Agreement
For HARQ feedback of each SPS PDSCH, UE follows the per-process configuration of HARQ feedback enabled/disabled for the associated HARQ process, except for the first SPS PDSCH after activation if HARQ feedback for SPS activation is additionally enabled.
Agreement
Update the RAN1#105-e agreement and apply the following TP.

· Confirm the previous working assumption for X = T_proc,1 where X is defined from the end of the reception of the last PDSCH or slot-aggregated PDSCH for a given HARQ process with disabled feedback to the start of the PDCCH carrying the DCI scheduling another PDSCH or set of slot-aggregated PDSCH or the PDSCH without corresponding PDCCH for the given HARQ process.

	----------------------------------------Start of TP 38.214 V17.0.0 section 5.1 ----------------------------------

<Unchanged parts are omitted>
5.1
UE procedure for receiving the physical downlink shared channel 
<Unchanged parts are omitted>

When HARQ feedback for the HARQ process ID is not disabled, the UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Clause 9.2.3 of [6, TS 38.213]. For HARQ-ACK subject to HARQ-ACK deferral described in Clause 9.2.5.4 of [6 TS 38.213], the expected transmission of HARQ-ACK corresponds to the expected transmission HARQ-ACK in a first slot. When HARQ feedback for the HARQ process ID is disabled, the UE is not expected to receive another PDCCH carrying a DCI scheduling a PDSCH or set of slot-aggregated PDSCH scheduled for the given HARQ process or to receive another PDSCH without corresponding PDCCH scheduled for the given HARQ process that starts until Tproc,1 after the end of the reception of the last PDSCH or slot-aggregated PDSCH for that HARQ process.

<Unchanged parts are omitted>
----------------------------------------End of TP 38.214 V17.0.0 section 5.1 -----------------------------------


Agreement
Adopt the following TP (38.214, Section 5.1):

	----------------------------------------Start of TP 38.214 V17.0.0 section 5.1 ---------------------------------------------

<Unchanged parts are omitted>
5.1
UE procedure for receiving the physical downlink shared channel

<Unchanged parts are omitted>
A UE shall upon detection of a PDCCH with a configured DCI format 1_0, 1_1 or 1_2 decode the corresponding PDSCHs as indicated by that DCI. When the UE is scheduled with multiple PDSCHs by a DCI, HARQ process ID indicated by this DCI applies to the first PDSCH not overlapping with a UL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, HARQ process ID is then incremented by 1 for each subsequent PDSCH(s) in the scheduled order, with modulo operation of nrofHARQ-ProcessesForPDSCH applied. HARQ process ID is not incremented for PDSCH(s) not received if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a UL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to receive a PDSCH that overlaps in time with another PDSCH. When HARQ feedback for the HARQ process ID is not disabled, or for the HARQ process associated with the first SPS PDSCH when HARQ-feedbackEnablingforSPSactive is provided, the UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Clause 9.2.3 of [6, TS 38.213]. For HARQ-ACK subject to HARQ-ACK deferral described in Clause 9.2.5.4 of [6 TS 38.213], the expected transmission of HARQ-ACK corresponds to the expected transmission HARQ-ACK in a first slot. 
<Unchanged parts are omitted>
----------------------------------------Start of TP 38.214 V17.0.0 section 5.1 ---------------------------------------------


The TP (for TS 38.214 clause 5.3) in [Initial Proposal 3.2.1-1] in section 3.2 of R1-2202623 is endorsed.
The TP (for TS 38.214 clause 5.1 and 6.1) in [Initial Proposal 4.2.1-1] in section 4.2 of R1-2202623 is endorsed.
R1-2202623 Summary#2 of AI 8.4.3 for HARQ in NTN 
Moderator (ZTE)
8.4.4 Others

[108-e-R17-NR-NTN-04] Email discussion/approval on maintenance related to signaling of polarization information – Hao (OPPO)
· 1st check point: February 25
· Final check point: March 3
R1-2201479
Remaining issues on other aspects for NR NTN
NTT DOCOMO, INC.

R1-2201648
Maintenance aspects of RRC parameters for Rel-17 NR over NTN
Nokia, Nokia Shanghai Bell

R1-2201812
On other maintenance issues for NR NTN
Ericsson Hungary Ltd

R1-2201855
Other Aspects for NTN
CMCC

R1-2202209
Remaining issues of additional enhancement for NR-NTN
ZTE

R1-2202364
Remaining issues for NR NTN
NEC

R1-2202424
Discussion on other design aspects for NTN
Huawei, HiSilicon
R1-2202601
Summary#1 of discussion on maintenance related to signaling of polarization information
Moderator (OPPO)
Conclusion
NTN-NR R17 does not support per-beam polarization signaling for any deployment scenarios.
