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R1-2404205
Work plan for Rel-19 NR_NTN_Ph3
THALES

9.11.1 NR-NTN downlink coverage enhancement
R1-2403938
Discussion on downlink coverage enhancements for NR NTN
Huawei, HiSilicon

R1-2403989
On NR-NTN downlink coverage enhancement
Ericsson

R1-2403993
Further considerations on FR2-NTN analysis assumptions
Eutelsat Group

R1-2404003
Discussion on downlink coverage enhancements for NR NTN
Fraunhofer IIS, Fraunhofer HHI

R1-2404041
Discussion on NR-NTN downlink coverage enhancement
Spreadtrum Communications

R1-2404132
Discussion on downlink coverage enhancement for NR-NTN
Samsung

R1-2404194
Discussion on NR-NTN downlink coverage enhancement
vivo

R1-2404201
Discussion on NR NTN Downlink coverage enhancements
THALES

R1-2404214
Discussion on DL coverage enhancement for NR NTN
ZTE

R1-2404261
NR-NTN downlink coverage enhancement
InterDigital, Inc.

R1-2404307
Discussion on NR-NTN Downlink Coverage Enhancement
Apple

R1-2404323
Discussion on NR-NTN downlink coverage enhancement
LG Electronics

R1-2404390
Performance evaluation of downlink coverage enhancement for NR NTN
CATT

R1-2404441
Discussion on downlink coverage enhancement for NR NTN
Lenovo

R1-2404471
Discussion on NR-NTN DL coverage enhancement
CMCC

R1-2404607
Discussion on NR-NTN downlink coverage enhancement
Xiaomi

R1-2404670
NR-NTN downlink coverage enhancement
NEC

R1-2404692
Downlink Coverage Enhancement for NR NTN
Google

R1-2404694
Beam group for NR-NTN downlink coverage enhancement 
Sharp

R1-2404784
Discussion on NR-NTN downlink coverage enhancement
ETRI

R1-2404789
Discussion on downlink coverage enhancement for NR NTN
Baicells

Late submission
R1-2404861
Discussion on NR-NTN downlink coverage enhancement
OPPO

R1-2404916
Discussion on NR NTN Downlink Coverage Enhancements 
IIT Kharagpur, CEWIT

R1-2405057
Discussion on DL coverage enhancement for NR-NTN
NTT DOCOMO, INC.

R1-2405090
Discussion on NR-NTN downlink coverage enhancement
MediaTek Inc.

R1-2405117
NR-NTN Downlink Coverage Enhancement
Panasonic

R1-2405172
Downlink coverage enhancement for NR NTN
Qualcomm Incorporated

R1-2405226
Discussion on DL coverage enhancements for NR-NTN
NICT

R1-2405251
Downlink Coverage Enhancements for NR NTN
CEWiT

R1-2405257
Discussion on downlink coverage enhancement for NR-NTN
CSCN

R1-2405263
Downlink coverage enhancements for NR over NTN
Nokia, Nokia Shanghai Bell

R1-2404202
FL Summary #1: NR-NTN downlink coverage enhancements
Moderator (THALES)

Observation

Based on LLS results on PDCCH coverage evaluation collected from different sources:

· It is observed that the required SNR for PDCCH is in average equal to -6dB (17 sources)

· With parameter LEO600km Set1-1 FR1 and 1-2 FR1: 

· 17 sources observed that there is no coverage gap with Set1-1/1-2 FR1.

· The coverage margin is around 4 dB compared to CNR of -1.9 dB.

· With parameter LEO600km Set1-3 FR1: 

· 15 sources observed that there is a PDCCH coverage gap of 3.9dB in average compared to CNR of -9.9 dB.

· Note: the results above are obtained independently from the performance of other channels or signals, and it doesn’t imply the successful reception for other channels or signals before or after the detection of PDCCH.
Observation

Based on LLS results on PDSCH Msg2 coverage evaluation collected from different sources:

· It is observed that the required SNR for PDSCH carrying Msg2 is in average equal to – 10.9 dB (14 sources)

· With parameter LEO600km Set1-1 FR1 and 1-2 FR1: 

· 14 sources observed that there is no coverage gap for PDSCH with Msg2: 

· The coverage margin is around 9 dB compared to CNR of -1.9 dB  

· With parameter LEO600km Set1-3 FR1: 

· 12 sources observed that there is no coverage gap for PDSCH with Msg2: 

· The coverage margin is around 1 dB on average compared to CNR of -9.9 dB

· Note: the results above are obtained independently from the performance of other channels or signals, and it doesn’t imply the successful reception for other channels or signals before or after the detection of PDSCH Msg2.
Observation

Based on LLS results on PDSCH Msg4 coverage evaluation collected from different sources:

· It is observed that the required SNR for PDSCH carrying Msg4 is in average equal to – 5.2 dB (14 sources)

· With parameter LEO600km Set1-1 FR1 and 1-2 FR1: 

· 14 sources observed that there is no coverage gap for PDSCH with Msg4: 

· The coverage margin is around 3.3 dB on average compared to CNR of -1.9 dB
· With parameter LEO600km Set1-3 FR1: 

· 11 sources observed that there is a coverage gap for PDSCH with Msg4: 

· The coverage gap is around 4.7 dB on average compared to CNR of -9.9 dB
· 1 source observed that there is no coverage gap for PDSCH with Msg4 with a coverage margin of 0.3 dB compared to CNR of -9.9 dB
· Note: the results above are obtained independently from the performance of other channels or signals, and it doesn’t imply the successful reception for other channels or signals before or after the detection of PDSCH Msg4.
R1-2404203
FL Summary #2: NR-NTN downlink coverage enhancements
Moderator (THALES)

Observation
Based on LLS results on PDSCH SIB1 coverage evaluation collected from different sources:

· For PDSCH carrying SIB1 option 1 (with a payload size of 800bits) it is observed that the required SNR is in average equal to – 5.8 dB (14 sources)

· For PDSCH carrying SIB1 option 2 (with a payload size of 1280bits) it is observed that the required SNR is in average equal to – 3.4 dB (12 sources)

· With parameter LEO600km Set1-1 FR1 and 1-2FR1: 

· 14 sources observed that there is no coverage gap for PDSCH with SIB1 option 1: 

· The coverage margin is around 3.9 dB on average compared to CNR of -1.9 dB

· 12 sources observed that there is no coverage gap for PDSCH with SIB1 option 2: 

· The coverage margin is around 1.5 dB on average compared to CNR of -1.9 dB

· With parameter LEO600km Set1-3 FR1: 

· 11 sources observed that there is a coverage gap for PDSCH with SIB1 option 1: 

· The coverage gap is around 4.1 dB on average compared to CNR of -9.9 dB

· 1 source observed that there is no coverage gap for PDSCH with SIB1 option 1: 

· The coverage margin is 3.4 dB compared to CNR of -9.9 dB

· 10 sources observed that there is a coverage gap for PDSCH with SIB1 option 2: 

· The coverage gap is around 6.5 dB on average compared to CNR of -9.9 dB

· Note: some results assumed SIB1 combination (where SIB1 is repeated within 160 ms) and some results assumed no SIB1 combination

· Note: the results above are obtained independently from the performance of other channels or signals, and it doesn’t imply the successful reception for other channels or signals before or after the detection of PDSCH carrying SIB1.
Observation
Based on LLS results on PDSCH SIB19 coverage evaluation collected from different sources:

· It is observed that the required SNR for PDSCH carrying SIB19 is in average equal to – 6.9 dB (14 sources)

· With parameter LEO600km Set1-1 FR1 and 1-2 FR1: 

· 12 sources observed that there is no coverage gap for PDSCH with SIB19: 

· The coverage margin is around 4.2 dB on average compared to CNR of -1.9 dB  

· With parameter LEO600km Set1-3 FR1: 

· 10 sources observed that there is a coverage gap for PDSCH with SIB19: 

· The coverage gap is around 3.5 dB on average compared to CNR of -9.9 dB

· Note: all the results above assumed no SIB19 combination

· Note: the results above are obtained independently from the performance of other channels or signals, and it doesn’t imply the successful reception for other channels or signals before or after the detection of PDSCH carrying SIB19.
R1-2404204
FL Summary #3: NR-NTN downlink coverage enhancements
Moderator (THALES)

Observation
Based on the results of DL coverage ratio evaluation at system level collected from 7 sources for all the three LEO600km satellite parameter sets where the beam footprint diameter is 50 km:

· For Set 1-1/1-3, the coverage ratio can be improved from 10% to 100% if the SSB periodicity is increased from 20ms to 80ms and beam hopping is applied
· For Set 1-2, the coverage ratio can be improved from 1.5% to 96.8% if the SSB periodicity is increased from 20ms to 320ms and beam hopping is applied.

· Note: coverage ratio is N2+N3/ total beam footprints
· Note: the baseline assumes no beam hopping. TDM between SIB1 and SIB19 is assumed in those results, following current specs.
Based on the results of DL coverage ratio evaluation at system level collected from 3 sources for a deployment scenario implementing wide beam footprint:

· 1 source reports that with a deployment of wide beam covering 4 narrow (of 50km size) beams, which means Set 1-2 FR1 with additional EIRP reduction of 6dB, using SSB periodicity of 80 ms can provide coverage ratio of 96.8%, and Set 1-1/1-3 FR1 with additional EIRP reduction of 6dB, SSB periodicity of 80 ms can provide coverage of 100%.
· 1 source observed that for Set 1-1, 1-2 and 1-3, the coverage ratio can be improved from 1.5% to 100% using the legacy default SSB periodicity of 20ms during initial access, by choosing a wide beam footprint with beam footprint sizes of 84 km and 56 km respectively. 
· Note: the PDCCH and the PDSCH for SIB19 is assumed to be transmitted within 2 OFDM symbols and 5 MHz bandwidth. the PDSCH for SIB1 is assumed to be transmitted within 3 OFDM symbols and 5 MHz bandwidth. This assumes no SIB1 and SIB19 transmission in N2 beam footprints. This assumes non-aligned SFN timing across different beams.
· 1 source observed, for Set 1-1 with increased beam size, that the legacy SSB periodicity of 20ms during initial access is usable with NTN beam hopping, by choosing a deployment scenario implementing wide beam footprint with beam footprint sizes of 70.7 km and 86.6 km, leading to a total of 529 and 353 beam footprints within the satellite coverage area, respectively, and the coverage ratio is 80% and 90%, respectively, and a ratio of simultaneously active beam footprints to the total number of beam foot prints equal to 20% and 30%. 

· Note: Beam footprint size is increased by increasing only the adjacent beam spacing without increasing the 3dB beamwidth.
Note: RAN1 will further investigate the impact of SSB periodicity extension

Note: Any needed clarification “SSB channel enhancement is not considered” in the WID is up to RAN plenary

Note: RAN1 will further investigate the impact of wider beam of SSB and/or other channels on performance (e.g. link budget, capacity...)
Observation
Based on LLS results on PDSCH for VoIP coverage evaluation collected from different sources:

· It is observed that the required SNR for PDSCH for VoIP is in average equal to – 11 dB (11 sources)

· With parameter LEO600km Set1-1 and 1-2 FR1: 

· When PDSCH repetition is enabled, 11 sources observed that there is no coverage gap for VoIP: 

· The coverage margin is around 9.1 dB on average, compared to CNR of -1.9 dB   

· With parameter LEO600km Set1-3 FR1: 

· When PDSCH repetition is enabled, 9 sources observed that there is no coverage gap for VoIP: 

· The coverage margin is around 2.3 dB on average, compared to CNR of -9.9 dB

· 1 source observed that even with 8 PDSCH repetitions there is a coverage gap of 1.5 dB compared to CNR of -9.9 dB

· Note: the results above are obtained independently from the performance of other channels or signals, and it doesn’t imply the successful reception for other channels or signals before or after the detection of PDSCH for VoIP.
Observation
Based on LLS results on PDSCH 3kbps coverage evaluation collected from different sources:

· It is observed that the required SNR for PDSCH for low data rate is in average equal to – 11 dB (8 sources)

· With parameter LEO600km Set1-1 FR1 and 1-2 FR1: 

· When PDSCH repetition is enabled, 8 sources observed that there is no coverage gap for PDSCH with 3kbp: 

· The coverage margin is around 9.1 dB on average, compared to CNR of -1.9 dB   

· With parameter LEO600km Set1-3 FR1: 

· When PDSCH repetition is enabled, 6 sources observed that there is no coverage gap for PDSCH with 3kbp: 

· The coverage margin is around 1.6 dB on average, compared to CNR of -9.9 dB

· Note: the results above are obtained independently from the performance of other channels or signals, and it doesn’t imply the successful reception for other channels or signals before or after the detection of PDSCH 3kbps.
Observation
Based on LLS results on PDSCH 1Mbps coverage evaluation collected from different sources:

· It is observed that the required SNR for PDSCH with 1Mbps data rate is in average equal to – 4.1 dB (7 sources)

· With parameter LEO600km Set1-1 FR1 and 1-2 FR1: 

· 7 sources observed that there is no coverage gap for PDSCH with 1Mbps: 

· The coverage margin is around 2.2 dB on average, compared to CNR of -1.9 dB   

· With parameter LEO600km Set1-3 FR1: 

· 5 sources observed that, there is a coverage gap for PDSCH with 1Mbps: 

· The coverage gap is around 5.5 dB on average, compared to CNR of -9.9 dB

· Note: the results above are obtained independently from the performance of other channels or signals, and it doesn’t imply the successful reception for other channels or signals before or after the detection of PDSCH 1Mbps.
9.11.2 Support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands
Work in RAN1 is limited to checking whether any essential changes are needed for their support (i.e. focusing on HD collision rules) by end of Q2/2024.

R1-2403939
Discussion on HD-FDD RedCap UEs and eRedCap UEs for FR1-NTN
Huawei, HiSilicon

R1-2404042
Discussion on support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands
Spreadtrum Communications

R1-2404133
Discussion on support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands
Samsung

R1-2404195
Discussion on support of RedCap and eRedCap UEs with NR-NTN
vivo

R1-2404215
Discussion on support of RedCap/eRedCap UEs for NR NTN
ZTE

R1-2404262
Discussion on half-duplex RedCap issues for NTN FR1 operation
InterDigital, Inc.

R1-2404308
Discussion on support of RedCap UEs with NR NTN operation
Apple

R1-2404324
Discussion on support of (e)RedCap UEs with NR-NTN operating in FR1-NTN bands
LG Electronics

R1-2404391
Discussion on the operation of RedCap and eRedCap UEs In NTN
CATT

R1-2404438
Discussion on Support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands
China Telecom

R1-2404472
Discussion on the collision issues of HD-FDD Redcap UE in FR1-NTN
CMCC

R1-2404533
On HD-FDD Redcap UEs for NTN
Ericsson

R1-2404580
Discussion on support of RedCap/eRedCap UEs in NR NTN
HONOR

R1-2404608
Discussion on the support of Redcap UE for NTN operating on FR1 bands
Xiaomi

R1-2404725
Discussion on support of RedCap/eRedCap UEs in NTN
CAICT

R1-2404736
Discussion on HD-FDD RedCap UEs and eRedCap UEs for FR1-NTN
TCL

R1-2404785
Discussion on HD UEs with NR NTN
ETRI

R1-2404862
Discussion on supporting of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands
OPPO

R1-2405058
Discussion on support of RedCap and eRedCap UEs in FR1-NTN
NTT DOCOMO, INC.

R1-2405091
Discussion on support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands
MediaTek Inc.

R1-2405173
Support of Redcap and eRedcap UEs in NR NTN
Qualcomm Incorporated

R1-2405264
Considerations on (e)RedCap operation in NR over NTN
Nokia, Nokia Shanghai Bell
R1-2405516
Summary #1 for Support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands
Moderator (CATT)
Conclusion
For Rel-19 HD-FDD RedCap/eRedCap UE in NTN, the issues caused by TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB should be mitigated for collision cases 3 and 4.
· Note: further discussion on other cases is not precluded
R1-2405517
Summary #2 for Support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands
Moderator (CATT)
Conclusion

For collision cases 1, 2, 5 and 6, the existing priority rules can be reused for a HD-FDD (e)RedCap UE in NTN. 

Observation
TA reporting is beneficial to mitigate the TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB for HD-FDD RedCap/eRedCap UE in NTN from RAN1 perspective.
· Note: complexity, power consumption and signaling overhead impact of TA reporting for (e)redcap UEs was not investigated in this work item
9.11.3 NR-NTN uplink capacity/throughput enhancement

R1-2403940
Discussion on uplink capacity/throughput enhancement for FR1-NTN
Huawei, HiSilicon

R1-2404043
Discussion on NR-NTN uplink capacity/throughput enhancement
Spreadtrum Communications

R1-2404134
Discussion on uplink capacity/throughput enhancement for NR-NTN
Samsung

R1-2404196
Discussion on NR-NTN uplink capacity enhancement
vivo

R1-2404216
Discussion on UL capacity enhancement for NR NTN
ZTE

R1-2404263
NR-NTN uplink capacity/throughput enhancement
InterDigital, Inc.

R1-2404309
Discussion on NR-NTN Uplink Capacity Enhancement
Apple

R1-2404315
Views on NR-NTN PUSCH capacity enhancement
Mitsubishi Electric RCE

R1-2404319
NTN NR uplink capacity enhancement
Sharp

R1-2404325
Discussion on NR-NTN uplink capacity/throughput enhancement
LG Electronics

R1-2404392
Discussion on UL capacity enhancement for NR NTN
CATT

R1-2404418
On uplink capacity/throughput enhancement for NR NTN
Ericsson

R1-2404439
Discussion on NR-NTN uplink enhancement
China Telecom

R1-2404473
Discussion on the NR-NTN uplink capacity/throughput enhancements
CMCC

R1-2404609
Discussion on NR-NTN PUSCH capacity enhancement
Xiaomi

R1-2404671
NR-NTN uplink capacity/throughput enhancement
NEC

R1-2404693
Uplink Capacity Enhancement for NR NTN
Google

R1-2404786
Discussion on NR-NTN uplink capacity/throughput enhancement
ETRI

R1-2404801
Discussion on uplink capacity/throughput enhancement for NR-NTN
Lenovo

R1-2404806
Discussion on uplink capacity/throughput enhancement for FR1-NTN
Fujitsu

R1-2404863
Discussion on NR-NTN uplink capacity/throughput enhancement
OPPO

R1-2404976
Discussion on the NR-NTN uplink capacity/throughput enhancements
TCL

R1-2405011
Uplink capacity/throughput enhancement for NR-NTN
Panasonic

R1-2405059
Discussion on NR-NTN uplink capacity/throughput enhancement
NTT DOCOMO, INC.

R1-2405092
Discussion on NR-NTN uplink capacity and throughput
MediaTek Inc.

R1-2405174
NR-NTN uplink capacity / throughput enhancement
Qualcomm Incorporated

R1-2405227
Discussion on NR-NTN uplink capacity/throughput enhancement
NICT

R1-2405265
Uplink capacity enhancement considerations for NR over NTN
Nokia, Nokia Shanghai Bell

R1-2405506
Feature lead summary #1 of AI 9.11.3 on NR-NTN uplink capacity and throughput
Moderator (MediaTek)
R1-2405507
Feature lead summary #2 of AI 9.11.3 on NR-NTN uplink capacity and throughput
Moderator (MediaTek)
Agreement
For the normative phase, at least one of the OCC techniques will be specified:
· Inter-slot time-domain OCC with PUSCH repetition Type A with OCC length 2 or 4

· Inter-symbol(s) time domain OCC with OCC length 2 or 4
· Intra-symbol pre-DFT-s OCC (comb-like structure as in PUCCH format 4) with OCC length 2 or 4

· FFS Combination of OCC techniques including multiplexing of 8 UEs

· FFS Use of OCC techniques with TBoMS

· FFS Backward compatibility with non-Rel-19 UEs

R1-2405593
Feature lead summary #3 of AI 9.11.3 on NR-NTN uplink capacity and throughput
Moderator (MediaTek)
R1-2405648
Feature lead summary #4 of AI 9.11.3 on NR-NTN uplink capacity and throughput
Moderator (MediaTek)
Conclusion
OCC with PUSCH can support at least multiplexing of 2 or 4 UEs and achieve up to 2 or 4 times capacity gains respectively, when repetitions are used.

Note: the actual gain may be less due to e.g. intra/inter cell interference.

9.11.4 IoT-NTN uplink capacity/throughput enhancement

R1-2403941
Discussion on UL capacity enhancements for IoT NTN
Huawei, HiSilicon

R1-2404044
Discussion on IoT-NTN uplink capacity/throughput enhancement
Spreadtrum Communications

R1-2404135
Discussion on uplink capacity/throughput enhancement for IoT-NTN
Samsung

R1-2404197
Discussion on IoT-NTN uplink capacity enhancement
vivo

R1-2404217
Discussion on UL capacity enhancement for IoT NTN
ZTE

R1-2404264
IoT-NTN uplink capacity/throughput enhancement
InterDigital, Inc.

R1-2404310
Discussion on IoT-NTN Uplink Capacity Enhancement
Apple

R1-2404326
Discussion on IoT-NTN uplink capacity/throughput enhancement
LG Electronics

R1-2404393
Discussion on UL capacity enhancement for IoT NTN
CATT

R1-2404442
Discussion on uplink capacity enhancement for IoT NTN
Lenovo

R1-2404474
Discussion on the IoT -NTN uplink capacity/throughput enhancements
CMCC

R1-2404534
On uplink capacity enhancements for IoT-NTN
Ericsson

R1-2404610
Discussion on IoT-NTN uplink capacity enhancement
Xiaomi

R1-2404672
IoT-NTN uplink capacity/throughput enhancement
NEC

R1-2404695
IoT NTN OCC multiplexing methods for NPUSCH and NPRACH
Sharp

R1-2404742
IoT-NTN uplink capacity enhancement
Nokia, Nokia Shanghai Bell

R1-2404787
Discussion on uplink capacity/throughput enhancement for IoT NTN
ETRI

R1-2404864
Discussion on IoT-NTN uplink capacity/throughput enhancement
OPPO

R1-2405093
Discussion on IoT-NTN uplink capacity and throughput
MediaTek Inc.

R1-2405175
IOT-NTN uplink capacity/throughput enhancement
Qualcomm Incorporated

R1-2405178
Discussion on the IoT-NTN uplink capacity/throughput enhancements
TCL
R1-2405493
FL Summary #1 for IoT-NTN
Moderator (Sony)
Agreement
For 3.75kHz single-tone OCC for NPUSCH format 1, RAN1 supports either symbol-level OCC or slot-level OCC. Other OCC schemes are not pursued.

For 15kHz single-tone OCC for NPUSCH format 1, RAN1 supports either symbol-level OCC or slot-level OCC. Other OCC schemes are not pursued.

R1-2405494
FL Summary #2 for IoT-NTN
Moderator (Sony)
Agreement
Inter-repetition OCC for NPRACH is not studied further in RAN1.
Agreement
· For the time-domain DMRS pattern (including blanked DMRS, if any):

· For 15kHz single-tone, RAN1 strives to reuse the Rel-17 DMRS pattern

· For 3.75kHz single-tone

·  RAN1 studies

· Rel-17 DMRS pattern

· A new DMRS pattern

· The DMRS overhead (including blanked DMRS, if any) for OCC is the same as for Rel-17
Agreement
The Rel-17 guard period locations and length for NB-IoT 3.75kHz UL slot are preserved when OCC is applied to NPUSCH format 1.

