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R1-2401990
Work plan for Rel-19 NR_NTN_Ph3
THALES

9.11.1 NR-NTN downlink coverage enhancement
R1-2401988
Discussion on NR NTN Downlink coverage enhancements
THALES

R1-2402003
Discussion on downlink coverage enhancements for NR NTN
Huawei, HiSilicon

R1-2402078
On NR-NTN downlink coverage enhancement
Ericsson

R1-2402120
Discussion on NR-NTN downlink coverage enhancement
Spreadtrum Communications

R1-2402173
NR-NTN downlink coverage enhancement
InterDigital, Inc.

R1-2402259
Discussion on NR-NTN downlink coverage enhancement
vivo

R1-2402286
Downlink Coverage Enhancement for NR NTN
Google

R1-2402343
Discussion on NR-NTN downlink coverage enhancement
OPPO

R1-2402372
Performance evaluation of downlink coverage enhancement for NR NTN
CATT

R1-2402483
Discussion on downlink coverage enhancement for NR-NTN
Samsung

R1-2402580
Discussion on NR-NTN DL coverage enhancement
CMCC

R1-2402589
Discussion on downlink coverage enhancement for NR NTN
Lenovo

R1-2402622
Discussion on DL coverage enhancement for NR NTN
ZTE

R1-2402655
Discussion on NR-NTN downlink coverage enhancement
Xiaomi

R1-2402752
Discussion on downlink coverage enhancement for NR NTN
Baicells

R1-2402772
NR-NTN downlink coverage enhancement
NEC

R1-2402811
Discussion on NR-NTN downlink coverage enhancement
LG Electronics

R1-2402845
Discussion on downlink coverage enhancement for NR-NTN
CSCN

Withdrawn
R1-2402902
On NR-NTN Downlink Coverage Enhancement
Apple

R1-2402916
NR-NTN downlink coverage enhancement with beam groups
Sharp

R1-2402934
Discussion on NR-NTN downlink coverage enhancement
MediaTek

R1-2403029
Discussion on NR-NTN downlink coverage enhancement
ETRI

R1-2403067
Downlink Coverage Enhancements for NR NTN
CEWiT

R1-2403080
Downlink coverage enhancements for NR over NTN
Nokia, Nokia Shanghai Bell

R1-2403139
Discussion on DL coverage enhancements for NR-NTN
NICT

R1-2403211
Downlink coverage enhancement for NR NTN
Qualcomm Incorporated

R1-2403258
Discussion on DL coverage enhancement for NR-NTN
NTT DOCOMO, INC.

R1-2403283
NR-NTN Downlink Coverage Enhancement
Panasonic

R1-2403387
Discussion on NR-NTN DL coverage enhancement
Inmarsat, Viasat

Late submission
R1-2403403
On the SAN phased-array antenna characteristics
ESA

R1-2401991
FL Summary #1: NR-NTN downlink coverage enhancements
THALES

Agreement
For coverage evaluation of PDCCH in NR NTN, the following table is assumed:

	Parameter
	Value

	Number of UE receive chains
	2 for 2GHz

	Aggregation level
	8

	Payload
	40 bits

	CORESET size
	2 symbols, 24 PRBs

	Tx Diversity 
	Reported by companies

	BLER
	1% BLER

optional for 10% BLER

	Number of SSB for broadcast PDCCH of Msg.2
	Reported by companies

	Other parameters
	Reported by companies


Agreement
For coverage evaluation of PDSCH in NR NTN, the following table is assumed:

	Parameter
	Value

	BLER
	For low data rate service, w/ HARQ, 10% iBLER; w/o HARQ, 10% iBLER.

For VoIP, 2% rBLER.

	Waveform
	CP-OFDM

	Number of UE receive chains
	2 for 2GHz

	HARQ configuration
	Whether/How HARQ is adopted is reported by companies.

	DMRS configuration
	3 DMRS symbols is used for PDSCH of Msg.2.

For 3km/h: Type I, 1 or 2 DMRS symbol, no multiplexing with data.

PDSCH mapping Type, the number of DMRS symbols and DMRS position(s) are reported by companies.

	PRBs/TBS/MCS for data rate service
	Any value of PRBs, and corresponding MCS index, reported by companies will be considered in the discussion. 

TBS can be calculated based on e.g. the number of PRBs, target data rate, frame structure and overhead.

24 PRBs for SIB1 and SIB19

	PRBs/MCS for VoIP
	Any value of PRBs reported by companies will be considered in the discussion.

QPSK

	PDSCH duration
	12 OS

	Payload size for PDSCH of Msg.2
	72 bits

	Payload size for PDSCH of SIB1
	FFS

	Payload size for PDSCH of Msg.4
	1040 bits

	Payload size for PDSCH of SIB19
	FFS

	Other parameters
	Reported by companies.


Agreement
Antenna gain reduction due to steering loss is not considered in the link level evaluation.

Note: This is aligned with the assumptions made in Rel-18 UL coverage enhancement
Observation

The CNRs for the satellite payload parameters Set 1-1, Set 1-2 and Set 1-3 are equal to -1.9 dB, -1.9 dB and -9.9 dB respectively.
Agreement
Confirm the Satellite phased-array antenna parameters for LEO 600km in FR1 defined in RAN1#116.

	Satellite phased array antenna Characteristics
	

	Orbit
	LEO-600km

	Frequency range/band
	FR1/S-Band

	Antenna element pattern
	Table7.3-1 in TR 38.901

	Horizontal/vertical 3 dB beam width of single element (degree)
	65 for H

65 for V

	Antenna element spacing
	0.667 lambda

	Antenna polarization
	Circular (RHCP or LHCP)

	Number of antenna elements 
	400 elements (20 x 20)

	Equivalent satellite antenna aperture
	2m

	Element maximum gain
	4 dBi

	Antenna maximum gain
	30 dBi

	Steering loss at 30° elevation angle 
	4 dB


Al least the above model is considered for SLS to ease the alignment between evaluation results. The model below can be optionally considered:

	Satellite phased array antenna Characteristics
	

	Orbit
	LEO-600km

	Frequency range/band
	FR1/S-Band

	Antenna element pattern
	TR38.820 section 7.2.4


	Horizontal/vertical 3 dB beam width of single element (degree)
	90 for H

90 for V

	Antenna element spacing
	0.5 lambda

	Antenna polarization
	Circular (RHCP or LHCP)

	Number of antenna elements 
	676 elements (26 x 26)

	Equivalent satellite antenna aperture
	2m

	Element maximum gain
	4 dBi

	Antenna maximum gain
	30 dBi (Note 1)

	Steering loss at 30° elevation angle 
	2.5 dB


Note 1: The maximum antenna gain is determined by considering an overall array efficiency [of 50%.] 

R1-2401992
FL Summary #2: NR-NTN downlink coverage enhancements
THALES

Agreement
For coverage evaluation of PDSCH in NR NTN, the following payload sizes for PDSCH are assumed:

	Payload
	value

	Payload size for PDSCH of SIB1
	Option 1: 800 bits 

Option 2: 1280 bits

	Payload size for PDSCH of SIB19
	616 bits


Note: At least the above values are simulated and reported. Other values can be considered.
Note: the values above are not the TBS.
Agreement
For DL coverage study at system level, it is up to companies to report the following parameters for LEO600km Set1-1 FR2:
	Beam size

	Satellite EIRP density /beam (dBW/MHz)

	Payload Total DL power level (dBW)

	Aggregated EIRP (Total) (dBW)

	Satellite Tx max Gain

	EIRP per Satellite beam (dBW)


Agreement
For coverage performance evaluation of DL channels/signals before the SIB19 acquisition, the maximum Doppler frequency drift is assumed to be equal to 0.27 ppm/s based on TR 38.821.

R1-2401993
FL Summary #3: NR-NTN downlink coverage enhancements
THALES

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.

R1-2402004
Discussion on HD-FDD RedCap UEs and eRedCap UEs for FR1-NTN
Huawei, HiSilicon

R1-2402121
Discussion on support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands
Spreadtrum Communications

R1-2402174
Discussion on half-duplex RedCap issues for NTN FR1 operation
InterDigital, Inc.

R1-2402260
Discussion on support of RedCap and eRedCap UEs with NR-NTN
vivo

R1-2402344
Discussion on supporting of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands
OPPO

R1-2402373
Discussion on the operation of RedCap and eRedCap UEs In NTN
CATT

R1-2402484
Discussion on support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands
Samsung

R1-2402524
Discussion on Support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands
China Telecom

R1-2402581
Discussion on the collision issues of HD-FDD Redcap UE in FR1-NTN
CMCC

R1-2402623
Discussion on support of RedCap/eRedCap UEs for NR NTN
ZTE

R1-2402656
Discussion on the support of Redcap UE for NTN operating on FR1 bands
Xiaomi

R1-2402729
Discussion on support of RedCap/eRedCap UEs in NR NTN
Honor

R1-2402812
Discussion on support of (e)RedCap UEs with NR-NTN operating in FR1-NTN bands
LG Electronics

R1-2402903
On support of RedCap UEs with NR NTN operation
Apple

R1-2402935
Discussion on support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands
MediaTek

R1-2403004
On HD-FDD Redcap UEs for NTN
Ericsson

R1-2403030
Discussion on HD UEs with NR NTN
ETRI

R1-2403039
Discussion on HD-FDD RedCap UEs and eRedCap UEs for FR1-NTN
TCL

R1-2403081
Considerations for RedCap HD-FDD operation for NR over NTN
Nokia, Nokia Shanghai Bell

R1-2403161
Disscussion on support of RedCap/eRedCap UEs in NTN
CAICT

R1-2403212
Support of Redcap and eRedcap UEs in NR NTN
Qualcomm Incorporated

R1-2403259
Discussion on support of RedCap and eRedCap UEs in FR1-NTN
NTT DOCOMO, INC.

R1-2403633
Summary #1 for Support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands
Moderator (CATT)
R1-2403743
Summary #2 for Support of RedCap and eRedCap UEs with NR NTN operating in FR1-NTN bands
Moderator (CATT)
Observation

To avoid the occurrence of error cases 3 and 4 through network scheduling, there are less resources available for a scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN when there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB. 
Observation

For collision cases 1, 2, 5 and 6, when there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB, there might be less resources available for the scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN if gNB attempts to avoid the collision or there is a loss of DL/UL transmissions due to collision. 

Observation

When there is TA mismatch between actual TA used by the UE and assumed TA for the UE at the gNB, there may be a BLER performance degradation for the reception of UL transmissions at the gNB for the scheduled HD-FDD RedCap/eRedCap UE in NTN compared to TN if gNB does not attempt to avoid the collision at least in the following cases: 

· UL transmission with repetitions due to different available slot counting at UE and gNB when colliding with SSB reception

· PUSCH repetition type B due to different invalid symbol determination at gNB and UE when colliding with DL transmissions 

· UL transmission with DMRS bundling due to the different actual TDW determination at gNB and UE when colliding with DL transmissions
Note: the above cases happen at least with one of collision cases 1, 2, 5, 6, and 7.
9.11.3 NR-NTN uplink capacity/throughput enhancement

R1-2402005
Discussion on uplink capacity/throughput enhancement for FR1-NTN
Huawei, HiSilicon

R1-2402122
Discussion on NR-NTN uplink capacity/throughput enhancement
Spreadtrum Communications

R1-2402175
NR-NTN uplink capacity/throughput enhancement
InterDigital, Inc.

R1-2402261
Discussion on NR-NTN uplink capacity enhancement
vivo

R1-2402287
Uplink Capacity Enhancement for NR NTN
Google

R1-2402345
Discussion on NR-NTN uplink capacity/throughput enhancement
OPPO

R1-2402374
Discussion on UL capacity enhancement for NR NTN
CATT

R1-2402485
Discussion on uplink capacity/throughput enhancement for NR-NTN
Samsung

R1-2402525
Discussion on NR-NTN uplink enhancement
China Telecom

R1-2402534
Discussion on Uplink Capacity/Throughput Enhancement for NR-NTN
Langbo

R1-2402582
Discussion on the NR-NTN uplink capacity/throughput enhancements
CMCC

R1-2402594
On uplink capacity/throughput enhancement for NR NTN
Ericsson

R1-2402624
Discussion on UL capacity enhancement for NR NTN
ZTE

R1-2402657
Discussion on NR-NTN PUSCH capacity enhancement
Xiaomi

R1-2402773
NR-NTN uplink capacity/throughput enhancement
NEC

R1-2402813
Discussion on NR-NTN uplink capacity/throughput enhancement
LG Electronics

R1-2402904
On NR-NTN Uplink Capacity Enhancement
Apple

R1-2402936
Discussion on NR-NTN uplink capacity and throughput
MediaTek

R1-2402995
Uplink capacity/throughput enhancement for NR-NTN
Panasonic

R1-2403031
Discussion on NR-NTN uplink capacity/throughput enhancement
ETRI

R1-2403040
Discussion on NR-NTN uplink capacity/throughput enhancement
TCL

R1-2403077
Discussion on uplink capacity/throughput enhancement for NR-NTN
Lenovo

R1-2403082
Uplink capacity enhancement considerations for NR over NTN
Nokia, Nokia Shanghai Bell

R1-2403140
Discussion on NR-NTN uplink capacity/throughput enhancement
NICT

R1-2403213
NR-NTN uplink capacity - throughput enhancement
Qualcomm Incorporated

R1-2403260
Discussion on NR-NTN uplink capacity/throughput enhancement
NTT DOCOMO, INC.

R1-2403388
Discussion on NR-NTN UL capacity-throughput enhancements
Inmarsat, Viasat

Late submission
R1-2403402
Views on NR-NTN PUSCH capacity enhancement
Mitsubishi Electric RCE

R1-2403422
Feature lead summary #1 of AI 9.11.3 on NR-NTN uplink capacity and throughput
Moderator (MediaTek)

Agreement
Support OCC for PUSCH in Rel-19 NR NTN:

· At least PUSCH with Type A repetition
· FFS PUSCH without Type A repetition for intra-symbol and/or inter-symbol cases

· At least code length 2 or 4, FFS code length 8 

· FFS: number of RBs
· Potential OCC techniques listed below are for further down-selection:
· Inter-slot time-domain OCC with PUSCH repetition Type A 

· Inter-symbol(s) time domain OCC 

· Intra-symbol pre-DFT-s OCC (comb-like structure as in PUCCH format 4)

· Combinations of OCC techniques

· TBoMS for OCC techniques is FFS

R1-2403423
Feature lead summary #2 of AI 9.11.3 on NR-NTN uplink capacity and throughput
Moderator (MediaTek)

Agreement
RAN1 to at least further study the potential specification aspects on OCC techniques:
· TBS calculation / Rate matching

· UCI multiplexing

· RV cycling across repetitions

· Frequency hopping, e.g. intra /inter slot

· OCC indication/configuration

· Power control

· FFS others aspects

9.11.4 IoT-NTN uplink capacity/throughput enhancement

R1-2402006
Discussion on UL capacity enhancements for IoT NTN
Huawei, HiSilicon

R1-2402123
Discussion on IoT-NTN uplink capacity/throughput enhancement
Spreadtrum Communications

R1-2402176
IoT-NTN uplink capacity/throughput enhancement
InterDigital, Inc.

R1-2402262
Discussion on IoT-NTN uplink capacity enhancement
vivo

R1-2402346
Discussion on IoT-NTN uplink capacity/throughput enhancement
OPPO

R1-2402375
Discussion on UL capacity enhancement for IoT NTN
CATT

R1-2402486
Discussion on uplink capacity/throughput enhancement for IoT-NTN
Samsung

R1-2402583
Discussion on the IoT -NTN uplink capacity/throughput enhancements
CMCC

R1-2402590
Discussion on uplink capacity enhancement for IoT NTN
Lenovo

R1-2402625
Discussion on UL capacity enhancement for IoT NTN
ZTE

R1-2402658
Discussion on IoT-NTN uplink capacity enhancement
Xiaomi

R1-2402774
IoT-NTN uplink capacity/throughput enhancement
NEC

R1-2402814
Discussion on IoT-NTN uplink capacity/throughput enhancement
LG Electronics

R1-2402905
On IoT-NTN Uplink Capacity Enhancement
Apple

R1-2402917
IoT NTN OCC methods for NPUSCH and NPRACH
Sharp

R1-2402937
Discussion on IoT-NTN uplink capacity and throughput
MediaTek

R1-2402994
IoT-NTN uplink capacity enhancement
Nokia, Nokia Shanghai Bell

R1-2403005
On uplink capacity enhancements for IoT-NTN
Ericsson

R1-2403032
Discussion on IoT-NTN uplink capacity/throughput enhancement
ETRI

R1-2403214
IOT-NTN uplink capacity - throughput enhancement
Qualcomm Incorporated

R1-2403444
IOT-NTN uplink capacity - throughput enhancement
Qualcomm Incorporated 

R1-2403389
Discussion on IoT-NTN UL capacity enhancements
Inmarsat, Viasat

Late submission
R1-2403560
FL Summary #1 for IoT-NTN
Moderator (Sony)
Agreement
For the NPUSCH evaluation assumptions, update the DMRS configuration, as follows:

	DMRS configuration 
	For baseline evaluations:

OS#4 per slot for 3.75kHz

OS#3 per slot for 15kHz

For OCC evaluations:

Up to proponent


	For baseline evaluations:

OS#3 per slot for 15kHz

For OCC evaluations:

Up to proponent




Agreement
At least the following NPRACH OCC schemes are considered by RAN1 for study:

· Intra-symbol group OCC

· Inter-symbol group(s) OCC

· Inter-repetition OCC 

Agreement
The study of OCC for NPRACH does not consider NPRACH format 2.

Agreement
The following evaluation assumptions are used for the study of OCC for NPRACH:

	
	Parameter
	value

	Scenario
	Orbit and elevation angle
	GEO at 12.5 degrees; LEO600 at 30 degrees

	Channel and impairments
	carrier frequency
	2GHz

	
	Channel model
	NTN-TDL-C

The channels from different UE are independent.

	
	Frequency error
	Uniform random selection from [-0.1 ppm, +0.1 ppm] for all UEs

Variation of frequency error is negligible.

	
	Timing error
	Uniform random selection from [-97Ts, +97Ts] for all UEs

Timing drift 80us/s for LEO600 and 0 for GEO.

	
	Power imbalance
	Uniformly distributed between +Pimb and -Pimb for all UEs

Proponent to report the value of Pimb (can be zero) and justification for the chosen value

	Transmitter
	NPRACH format
	1 or 0

	
	MIMO scheme
	SISO

	
	Number of repetitions ([image: image2.png]-



)
	Up to proponent



	
	OCC length 
	Up to proponent

	
	OCC sequence
	Up to proponent

	
	Number of UE
	Up to proponent

	
	Velocity of UE
	3km/h

	
	Total NPRACH time / frequency resource utilisation
	To be reported by proponent. 



	KPI
	Target detection probability
	99%

	
	Target false alarm probability
	0.1%

	
	SNR operating point
	Report SNR where target detection probability and false alarm probability are reached for baseline and OCC schemes


Agreement
OCC multiplexing is not supported between a UE using NPUSCH format 1 with 3.75kHz SCS and another UE using NPUSCH format 1 with 15kHz SCS.

R1-2403719
FL Summary #2 for IoT-NTN
Moderator (Sony)
Agreement
For OCC of NPUSCH format 1, RAN1 will not consider multiplexing more than 4 UEs.

Agreement
For single-tone DMRS when OCC is applied to NPUSCH format 1, RAN1 considers at least the following for further study:

· TDM of DMRS. The time domain locations of DMRS for different UEs are different. No OCC is applied for the DMRS of different UEs. 

· FFS: Detailed mapping 

· CDM of DMRS. The time domain locations of DMRS for different UEs are the same. Different OCCs are applied for the DMRS of different UEs. 

· FFS: Detailed mapping

· Other schemes are not precluded, including combinations of the above

Agreement
For the NPUSCH evaluation assumptions, update the frequency error assumption, as follows.
	Frequency error
	Uniform random selection from [-0.1 ppm, +0.1 ppm] for all UEs

Variation of frequency error is negligible.

For GEO, the same frequency error is applied to each subframe of a transport block.
For LEO, the same frequency error is applied to each subframe of a segment (if applied in the evaluation). Companies to report their assumption on frequency error across segments.


