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1.1.1 Study on solutions for NR to support Non-Terrestrial Network (NTN)
FS_NR_NTN_solutions; SID in RP-190710. Please refer to the SID for detailed scoping
R1-1907097
Text proposal for TR 38.821 chapter related to RAN1
THALES

1.1.1.1 Link-Level and System-Level Evaluations

Including evaluation methodology, deployment scenarios, etc.
R1-1905992
Discussion on performance evaluation for NTN
Huawei, HiSilicon

R1-1906085
Considerations on Performance Evaluation in NTN
Nokia, Nokia Shanghai Bell

R1-1906323
Simulation assumption for NTN evaluation
CATT

R1-1906463
Link budget and Doppler Aspects for evaluation of NR NTN
MediaTek Inc.

R1-1906802
Considerations on performance evaluation for NTN
Intel Corporation

R1-1906870
Discussion on the simulation assumption for NTN
ZTE

R1-1906951
Remaining issues on NTN link-level and system-level simulation assumptions
Samsung

R1-1907687
On beam layout definition for NTN system level simulations
THALES

Revision of R1-1907087
R1-1907369
On Downlink Performance in NTN
Fraunhofer IIS, Fraunhofer HHI

R1-1907395
On NTN link level and system level evaluations
Ericsson

R1-1907481
Beam size computation and alternative satellite specifications
ESA

R1-1907657
Summary on simulation assumptions for NTN
Thales
R1-1907781
Summary#2 on simulation assumptions for NTN
Thales

R1-1907808
Summary#3 on simulation assumptions for NTN
Thales
Agreement: 
Both multi-satellite and single satellite simulations should be considered for calibration and performance evaluation.
Agreement:
The following tables (updated from previous table for set-1) representing 2 sets of satellite parameters are considered as the baseline for System Level Simulations for calibration:

Table X.1: Set-1 Satellite parameters for System Level Simulations
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Satellite altitude
	35’786 km
	1’200 km
	600 km

	Satellite antenna pattern
	Section 6.4.1 in TR 38.811
	Section 6.4.1 in TR 38.811
	Section 6.4.1 in TR 38.811

	Payload characteristics for DL transmissions

	Equivalent satellite antenna aperture (Note 1)
	S-band

(i.e. 2 GHz)
	22 m
	2 m
	2 m

	Satellite EIRP density
	
	59 dBW/MHz
	40 dBW/MHz
	34 dBW/MHz

	Satellite Tx max Gain
	
	51 dBi
	30 dBi
	30 dBi

	Satellite beam diameter (Note 2)
	
	250 km
	90 km
	50 km

	Equivalent satellite antenna aperture (Note 1)
	Ka-band

(i.e. 20 GHz for DL)
	5 m
	0.5 m
	0.5 m

	Satellite EIRP density
	
	40 dBW/MHz
	10 dBW/MHz
	4 dBW/MHz

	Satellite Tx max Gain
	
	58.5 dBi
	38.5 dBi
	38.5 dBi

	Satellite beam diameter (Note 2)
	
	110 km
	40 km
	20 km

	Payload characteristics for UL transmissions

	Equivalent satellite antenna aperture (Note1)
	S-band 

(i.e. 2 GHz)
	22 m
	2 m
	2 m

	G/T
	
	19 dB K-1
	1.1 dB K-1
	1.1 dB K-1

	Satellite Rx max Gain
	
	51 dBi
	30 dBi
	30 dBi

	Equivalent satellite antenna aperture (Note1)
	Ka-band (i.e. 30 GHz for UL)
	5 m
	0.5 m
	0.5 m

	G/T
	
	28 dB K-1
	13 dB K-1
	13 dB K-1

	Satellite RX max Gain
	
	62 dBi
	42 dBi
	42 dBi

	Note 1: This value is equivalent to the antenna diameter to be used in Sec. 6.4.1 of TR 38.811 REF _Ref718682 \r \h 
 \* MERGEFORMAT .

Note 2: This beam size refers to the Nadir pointing of the satellite


Table X.2 : Set-2 Satellite parameters for System Level Simulations
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Satellite altitude
	35’786 km
	1’200 km
	600 km

	Satellite antenna pattern
	Section 6.4.1 in TR 38.811
	Section 6.4.1 in TR 38.811
	Section 6.4.1 in TR 38.811

	Payload characteristics for DL transmissions

	Equivalent satellite antenna aperture (Note 1)
	S-band

(i.e. 2 GHz)
	12 m
	1 m
	1 m

	Satellite EIRP density
	
	53.5 dBW/MHz
	34 dBW/MHz
	28 dBW/MHz

	Satellite Tx max Gain
	
	45.5 dBi
	24 dBi
	24 dBi

	Satellite beam diameter (Note 2)
	
	450 km
	190 km
	90 km

	Equivalent satellite antenna aperture (Note 1)
	Ka-band

(i.e. 20 GHz for DL)
	2 m
	0.2 m
	0.2 m

	Satellite EIRP density
	
	32 dBW/MHz
	2 dBW/MHz
	-4 dBW/MHz

	Satellite Tx max Gain
	
	50.5 dBi
	30.5 dBi
	30.5 dBi

	Satellite beam diameter (Note 2)
	
	280 km
	90 km
	50 km

	Payload characteristics for UL transmissions

	Equivalent satellite antenna aperture (Note1)
	S-band
(i.e. 2 GHz)
	12 m
	1 m
	1 m

	G/T
	
	14 dB K-1
	-4.9 dB K-1
	-4.9 dB K-1

	Satellite Rx max Gain
	
	45.5 dBi
	24 dBi
	24 dBi

	Equivalent satellite antenna aperture (Note1)
	Ka-band (i.e. 30 GHz for UL)
	2 m
	0.2 m
	0.2 m

	G/T
	
	20 dB K-1
	5 dB K-1
	5 dB K-1

	Satellite Rx max Gain
	
	54 dBi
	34 dBi
	34 dBi

	Note 1: This value is equivalent to the antenna diameter to be used in Sec. 6.4.1 of TR 38.811.

Note 2: This beam size refers to the Nadir pointing of the satellite


Agreement:
The following table is agreed for UE characteristics for System Level Simulations

Table X.3 : UE characteristics for System Level Simulations

	Characteristics
	VSAT
	Handheld
	Other (Note 1)

	Frequency band
	Ka band(i.e. 30 GHz UL and 20 GHz DL)
	S band (i.e. 2 GHz)
	Ka band(i.e. 30 GHz UL and 20 GHz DL)

	Antenna type and configuration
	Directional

Section 6.4.1 of TR 38.811 with 60 cm equivalent aperture diameter
	(1, 1, 2) with omni-directional antenna element


	Directional

(M,N,P,Mg,Ng) = (4,8,2,1,1); (dV,dH) = (0.5, 0.5)λ with directional antenna element (HPBW=65 deg)

	Polarisation
	circular
	Linear : +/-45°X-pol
	Linear : +/-45°X-pol

	Rx Antenna gain 
	39.7 dBi 
	0 dBi per element
	8dBi per element

	Antenna temperature
	150 K
	290 K
	290 K

	Noise figure
	1.2 dB
	7 dB
	9 dB


	Tx transmit power
	2 W (33 dBm)
	200 mW (23 dBm)
	[20 W (43 dBm)]

	Tx antenna gain
	43.2 dBi
	0 dBi per element
	8dBi per element

	Note 1: Moving platforms (e.g., aircrafts, vessels), building mounted devices.


Agreement:
The following table is agreed for the beam layout definition for a single satellite simulation
Table X.4 : Beam layout definition for single satellite simulation

	Scenario
	Scenario A, C2 and D2

	Beam layout definition
	Baseline : Hexagonal mapping of the beam bore sight directions on UV plane defined in the satellite reference frame

	Number of beams
	For single satellite simulation : Baseline: 19-beam layout considering wrap-around mechanism (i.e. 18 beams surrounding the central beam and allocated on 2 distinct “tiers”)

	UV plane illustration (extracted from [16])
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	UV plane convention
	U axis is defined as the perpendicular line to the satellite-earth line on the orbital plane as illustrated here after :

[image: image2.png]



The straight line being orthogonal to UV plane is pointing towards the Earth centre.

UV coordinates of the nadir of the reference satellite is (0,0)

	Adjacent beam spacing on UV plane
	Baseline: Adjacent beam spacing computation based on 3dB beam width of the satellite antenna pattern :

ABS = sqrt(3) x sin(HPBW/2 [rad])

	Central beam bore sight direction definition
	Baseline : 

· Case 1 : Central beam center is considered at nadir point

· Case 2 : Central beam boresight direction computed based on elevation angle target


Agreement:
The following updated table is agreed for System Level Simulation assumptions for calibration.

Note: This table (X.5) replaces the two tables agreed in RAN1#96bis for configuration scenarios A and C2/D2

Table X.5 : SLS assumptions for calibration
	Configuration scenario
	A, C2 and D2

	Frequency band
	S-band (i.e. 2 GHz)  / Ka- Band (i.e. 20 GHz DL, 30 GHz UL)

	Maximum Bandwidth per beam (DL + UL)
	S-band : DL 30 MHz and UL 30 MHz

Ka-band : DL 400 MHz and UL 400 MHz

The bandwidth per beam must be adapted based on the frequency factor and the polarization re-use option considered.

	Satellite characteristics (G/T, EIRP density, antenna diameter)
	See Table X.1 and Table X.2 

Note : Same satellite characteristics should be considered for both single and multi-satellite simulations

	Satellite antenna pattern
	TR 38.811 section 6.4.1 Bessel function

	Satellite polarization configuration
	Circular

	Beam layout definition
	For singles satellite simulation : See Table X.4

For multi satellites simulation : FFS

	Frequency re-use factor
	Option 1 : 1
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Option 2 : 3
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Option 3 : 2 if polarization re-use is enabled
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	Polarization re-use
	Option 1 : Disable

Option 2 : Enable

Note : Polarization re-use should apply only if circular polarization for terminal antenna is considered 

	Deployment scenarios
	Base-line : Rural

Additional deployment scenario results can be provided

	Propagation conditions
	Base-line : Clear Sky

	UEs outdoor/indoor distribution
	100% outdoor distribution for UEs

	UEs coverage distribution
	Base-line : at least X=10 UEs per beam with uniform distribution in all the beams

	UE configuration
	S-band :

· Handheld (optional for scenario A)

Ka-band :

· VSAT

· Others  (optional for scenario A)

See Table X.3

	UE orientation
	VSAT and Others: Ideal Tracking serving beam;

Handheld: Random

	Handover Margin
	0 dB

	UE attachment
	RSRP

	Metrics for calibration
	Base-line : Coupling loss, Geometry

Note : Coupling loss is defined as the signal loss from the antenna port to the antenna port

	Note 1 : Typical impairment values (additional frequency error, SNR loss) due to the feeder link except for delay can be considered to be negligible. When available, specific values can be considered in the evaluation and should be reported.


Agreement:
A wrap around mechanism should be considered as a baseline for single satellite simulation for intra-satellite interference modeling based on additional bore-sight beam directions which should be computed based on the methodology captured in Table X.4.
· FFS: Details of the wrap around mechanism

Agreement:
Details on the wrap around methodology used should be provided by the companies together with their simulation results.

Note: The FFS in the previous agreement on wrap around does not need to be addressed

Agreement:
The beam layout parameters captured in the following table are adopted as a starting point for single satellite simulations.
Table X.6 : Beam layout parameters for single satellite simulation 

	Scenario
	Scenario A
	Scenario C2/D2

	Carrier frequency
	S-band : 2 GHz

Ka-band : 20 GHz for DL
	S-band : 2 GHz

Ka-band : 20 GHz for DL

	Adjacent beam spacing (ABS) on UV plane
	S-band : ABS = 0.0061

Ka-band : ABS = 0.0027
	S-band : ABS = 0.0668

Ka-band : ABS = 0.0267

	Satellite location
	Any position on the geostationary orbit
	Any position on the LEO orbit

	Central beam center elevation angle target
	Baseline : 

· Case 1 : Not considered

· Case 2 : 45 degrees
	Baseline :

· Case 1 : 90 degree

· Case 2 : FFS

	Central beam bore sight direction coordinates in UV plane
	Baseline : 

· Case 1 : Not considered

· Case 2 : (0.107,0)
	Baseline :

· Case 1 : (0,0)

· Case 2 : FFS

	Gateway direction coordinates in UV plane
	Baseline : Same as central beam bore sight direction coordinates in UV plane

Note : Not needed for calibration


Agreement:
The value of amplitude index S_4 used in ionospheric scintillation loss model should be provided in the simulation assumptions if the UE latitude is comprised within ±20° and the carrier frequency is below 6GHz.
Agreement:
The following table provides the SLS parameters for performance evaluation.
Table X.7 : SLS parameters for performance evaluation

	Configuration scenario
	A, C2 and D2

	Frequency band
	Same as in Table X.5

	Maximum Bandwidth per beam (DL + UL)
	Same as in Table X.5

	Satellite characteristics (G/T, EIRP density, antenna diameter)
	Same as in Table X.5

	Satellite antenna pattern
	Same as in Table X.5

	Satellite polarization configuration
	Same as in Table X.5

	Beam layout
	Same as in Table X.5

	Number of beams
	Same as in Table X.5

	Frequency re-use factor
	Same as in Table X.5

	Polarization re-use
	Same as in Table X.5

	Deployment scenarios
	Same as in Table X.5

	Fast fading model
	Frequency selective channel model listed in TR 38.811

	Propagation conditions
	Same as in Table X.5

	UEs outdoor/indoor distribution
	Same as in Table X.5

	UEs coverage distribution
	Same as in Table X.5

	UE configuration
	Same as in Table X.5

	UE orientation
	Same as in Table X.5

	Handover Margin
	To be reported by the companies

	UE attachment
	RSRP

	Receiver type
	MMSE-IRC

	Scheduler
	To be reported by the companies

	Traffic model
	FTP 3 (see TR 38.802) packet size = 0.5 Mbyte

	Channel estimation
	Realistic

	CSI feedback
	Release 15 (Note 2)

	Metrics for performance
	Baseline: UE throughput (5%, 50%, 95%) at 20% and [50 or 60]% RU (Note 4)

	Note 1 : Typical impairment values (additional frequency error, SNR loss) due to the feeder link except for delay can be considered to be negligible. When available, specific values can be considered in the evaluation and should be reported.

Note 2 : The impact of RTT should be considered for evaluation

Note 3 : The overhead due to control channel and RS can be reported by the companies [e.g. 4/14]

Note 4 : The bandwidth used for RU calculation is based on the allocated bandwidth for each beam


Agreement:
The following table captures the impairments introduced on the RF signal due to the satellite payload and movement for link level simulations.

Table X.9 : Impairments due to satellite payload and satellite movement 

	
	S-band
	Ka-band

	Phase noise model (Note 2)
	FFS: Table Y.6 from R1-1907481 (ESA)
	FFS: Table Y.7 from R1-1907481 (ESA)

	On-board oscillator long-term drift
	[0.5] ppm
	[0.5] ppm

	Max Doppler shift (Note 1)
	Scenario A : 0.15 ppm

Scenario C2/D2 :

· 1200 km: 20 ppm

· 600 km: 24 ppm

	Max Doppler shift if pre/post compensation mechanism is assumed at satellite payload side
	Scenario A : n/a

Scenario C2/D2 :

· Satellite alt. = 1200 km : 

· beam diameter = 90 km (Set 1 - S-band) : 0.91 ppm

· beam diameter = 40 km (Set 1 - Ka-band): 0.40 ppm

· beam diameter = 190 km (Set 2 - S-band) : 1.91 ppm

· beam diameter = 90 km (Set 2 - Ka-band) : 0.91ppm

· Satellite alt. = 600 km : 

· beam diameter = 50 km (Set 1 - S-band) : 1.05 ppm

· beam diameter = 20 km (Set 1 - Ka-band) : 0.42 ppm

· beam diameter = 90 km (Set 2 - S-band) : 1.88 ppm

· beam diameter = 50 km (Set 2 - Ka-band) : 1.05 ppm

	Max Doppler rate
	Scenario A : n/a

Scenario C2/D2 :

· Satellite alt. = 1200 km :0.09 ppm/s

· Satellite alt. = 600 km : 0.27 ppm/s

	Note 1 : Min. Elevation angle for both sat- user equipment is equal to 10 degree.

Note 2 : For regenerative scenario, this can be considered as the phase noise model for the gnB. For transparent scenarios, it should be considered as an additional phase noise w.r.t the phase noise generated by the gnB and the UE.


Agreement:
The following table provides the LLS parameters for DL synchronization performance evaluation
Table X.10 : LLS parameters for DL synchronization evaluation 

	
	S-band
	Ka-band

	Carrier Frequency
	2 GHz
	20 GHz

	Channel Model
	For GEO (optional) :

Baseline TDL/CDL model in TR38.811, with delay/angular scaling factors equals to the mean delay/angular spread and mean K factor for suburban LOS elevation angle 10 deg

For LEO :

Baseline TDL/CDL model in TR38.811, with delay/angular scaling factors equals to the mean delay/angular spread and mean K factor for suburban LOS elevation angle [30] deg

	Subcarrier Spacing(s)
	15kHz, 30kHz
	 120kHz, 240kHz

	DL RS
	SSB

	Antenna Configuration at the TRP (satellite)
	1Tx
	1Tx

	Antenna Configuration at the UE
	(1, 1, 2) with omni-directional antenna element


	VSAT with 60 cm equivalent aperture diameter

(4, 8, 2) with directional antenna element (HPBW=65 °, directivity 8 dBi)



	UE speed
	3 km/h
	0 km/h, 1000 km/h

	UE elevation angle
	For GEO (optional) : 10°,

For LEO : 30°

	Frequency Offset
	· UE crystal accuracy: 10 ppm

· Satellite : oscillator accuracy values provided in Table X.9

· Doppler shift in channel due to satellite movement : max. Doppler shift values provided in Table X.9

· Doppler shift in channel due to UE movement :  max. value to be computed based on the UE speed and the elevation angle
Note 1 : The final frequency offset is the sum up of all the contributions 
Note 2 : Doppler spectrum on Rayleigh fading taps based on Jake model should be considered in addition to Doppler shift (see section 6.9.2 in TR 38.811)
Note 3 : For a Rayleigh fading tap a minimum Doppler of 1 Hz should be considered.

	Frequency drift
	[Doppler rate values provided in Table X.9]

	Phase noise model
	FFS

	Metrics
	CDF of timing and frequency residual offset at SNIR point corresponding to 90% likelihood.

Note 4: FAR requirement = 1%


Note: The SNR range to be evaluated should be based on the link budget analysis for each channel
Agreement:
The following table provides the LLS parameters for PRACH performance evaluation.
Table X.11 : LLS parameters for PRACH performance evaluation

	Configurations
	S-band
	Ka-band

	Carrier Frequency
	2 GHz
	30 GHz

	Channel Model
	For GEO (optional) :

Baseline TDL/CDL model in TR38.811, with delay/angular scaling factors equals to the mean delay/angular spread and mean K factor for suburban LOS elevation angle 10 deg

For LEO :

Baseline TDL/CDL model in TR38.811, with delay/angular scaling factors equals to the mean delay/angular spread and mean K factor for suburban LOS elevation angle [30] deg

	Antenna Configuration at the TRP (satellite)
	1 Rx
2 Rx optional
	1 Rx

2 Rx optional

	Antenna Configuration at the UE
	(1, 1, 2) with omni-directional antenna element


	VSAT with 60 cm equivalent aperture diameter

(4, 8, 2) with directional antenna element (HPBW=65 °, directivity 8 dBi)

	Frequency Offset
	FFS

	UE speed
	3 km/h
	0 km/h, 1000 km/h

	Initial timing Offset (Note 1)
	FFS

	Phase noise model 
	FFS

	PRACH design
	Each company should provide details on configuration (i.e. format, SCS, N_CS, …). New formats are not precluded.

	Metric
	PRACH detection rate, FAR

	Note 1: Ideal common delay compensation is assumed.


Agreement:
The following table provides the LLS parameters for data transmission performance evaluation.
Table X.12 : LLS parameters for data transmission performance evaluation

	Parameters
	S-band
	Ka-band

	Carrier frequency
	2GHz 
	 DL 20GHz 

	Channel coding scheme
	NR channel coding



	Subcarrier spacing
	15kHz, 30kHz
	 60kHz, 120kHz

	Modulation order, Coding rate
	To be reported by the companies

	Channel estimation
	Realistic estimation

	Frequency offset 
	Residual Frequency error after DL synchronisation: FFS



	Frequency drift
	[Doppler rate values provided in Table X.9]

	Frequency tracking
	FFS

	UE speed
	3 km/h
	0 km/h, 1000 km/h

	Channel model
	For GEO (optional):

Baseline TDL/CDL model in TR38.811, with delay/angular scaling factors equals to the mean delay/angular spread and mean K factor for suburban LOS elevation angle 10 deg

For LEO:

Baseline TDL/CDL model in TR38.811, with delay/angular scaling factors equals to the mean delay/angular spread and mean K factor for suburban LOS elevation angle [30] deg

	TRP antenna configuration
	1Tx
	1Tx

	UE antenna configuration
	(1, 1, 2) with omni-directional antenna element


	VSAT with 60 cm equivalent aperture diameter

(4, 8, 2) with directional antenna element (HPBW=65 °, directivity 8 dBi)



	Phase noise Model
	FFS

	Metrics
	BLER, Throughput


1.1.1.2 Physical layer control procedures
R1-1905993
Discussion on physical layer control procedures for NTN
Huawei, HiSilicon

R1-1906086
Uplink Power Control and CSI Feedback in NTN
Nokia, Nokia Shanghai Bell

R1-1906324
Physical layer procedure enhancement for NTN
CATT

R1-1906467
Physical layer control procedure in NR-NTN
MediaTek Inc.

R1-1906803
Discussion on control procedures for NTN
Intel Corporation

R1-1906829
Discussion on physical layer control procedures
Sony

R1-1906871
Discussion on the physical control procedure for NTN
ZTE

R1-1906952
Physical layer control procedures in NTN
Samsung

R1-1907028
On physical layer control procedures for NTN
Panasonic

R1-1907277
Physical Layer Procedures for NTN
Qualcomm Incorporated

R1-1907357
Physical layer control procedures
Asia Pacific Telecom co. Ltd

R1-1907415
On physical layer control procedures for NTN
Ericsson

R1-1907698
Feature lead summary#1 on physical layer control procedures for NTN
Ericsson
R1-1907760
Feature lead summary#2 on physical layer control procedures for NTN
Ericsson
Agreement:
The need and the applicable scenarios for potential enhancements (with respect to the power control schemes in NR Rel-15) for both open-loop and closed-loop power control for NTN are to be studied.  
Agreement:
Study the performance of AMC in NTN considering at least the following solutions (some solutions may have no specification impact):

· Prediction-based link adaptation with prediction confidence level

· AMC with CQI reflecting only long-term fading

· Additional BLER targets for CQI reporting to limit number of retransmissions and latency

· CQI offset applied by gNB

· Finer granularity of CQI

· Prediction based CQI reporting

1.1.1.3 Uplink timing advance/RACH procedure
Including PRACH sequence/format/message
R1-1905994
Discussion on timing advance and RACH for NTN
Huawei, HiSilicon

R1-1906087
Doppler Compensation, Uplink Timing Advance and Random Access in NTN
Nokia, Nokia Shanghai Bell

R1-1906264
Issues on Timing Advance and RACH for NTN
Panasonic Corporation

R1-1906325
PRACH design and UL timing advance
CATT

R1-1906464
Doppler, Timing Advance and RACH in NR-NTN
MediaTek Inc.

R1-1906518
Considerations on Timing Advance for Non-Terrestrial Networks
CMCC

R1-1906804
Discussion on TA and RACH procedure for NTN
Intel Corporation

R1-1906830
Discussion on uplink timing advance and RACH procedure
Sony

R1-1906872
Discussion on the TA and PRACH for the NTN
ZTE

R1-1906953
Uplink timing advance/RACH procedure and Initial Access for NTN
Samsung

R1-1907039
Considerations on uplink timing advance and RACH procedure for NTN
ETRI

R1-1907106
Time and frequency synchronization for NTN initial access
Mitsubishi Electric RCE

R1-1907278
RACH Procedure and UL Timing Control for NTN
Qualcomm Incorporated

R1-1907390
On Doppler shift compensation and Timing Advance in NTN
THALES

R1-1907393
On adapting random access procedures for NTN
Ericsson

R1-1907750
Summary of 7.2.5.3 on UL timing and PRACH
ZTE

Agreement:
Performance evaluations of the synchronization for DL are encouraged. For these evaluations, 

· For LEO systems, beam specific pre-compensation of the common frequency shift at satellite with respect to the spot beam center can be considered 

Agreement:
For UL frequency compensation at least in LEO systems:

· Both open and closed-loop can be studied 

· Beam specific post-compensation of common frequency offset at gNB can be considered
· FFS: Further indication of common frequency offset

· FFS: Signalling details
· FFS: Compensation of common frequency offset at UE side

· For Open-loop method:

· Estimation of UE-specific frequency offset and pre-compensation at UE side can be conducted based on:

· DL RSs

· UE location and satellite ephemeris
· FFS: Determination of UE location

Agreement:
The scenarios where the Rel-15 PRACH design is sufficient and the scenarios where an extended or new PRACH design is required should be identified as part of the study
1.1.1.4 More delay-tolerant re-transmission mechanisms

Include capability to deactivate the HARQ mechanisms
R1-1907656
Feature lead summary  on delay-tolerant re-transmission mechanisms in NR-NTN
MediaTek
R1-1905995
Discussion on HARQ for NTN
Huawei, HiSilicon

R1-1906088
Consideration on HARQ in NTN
Nokia, Nokia Shanghai Bell

R1-1906265
Discussion on Retransmission Mechanisms for NTN
Panasonic Corporation

R1-1906326
HARQ consideration for NTN
CATT

R1-1906386
Delay-tolerant HARQ operation for NTN
Guangdong OPPO Mobile Telecom.

R1-1906466
Delay-tolerant re-transmission mechanisms in NR-NTN
MediaTek Inc.

R1-1906805
Discussion on HARQ for NTN
Intel Corporation

R1-1906849
Consideration on delay-tolerant HARQ for NTN
Sony

R1-1906873
Discussion on the HARQ procedure for NTN
ZTE

R1-1906954
HARQ procedure in NTN
Samsung

R1-1907279
Delay-tolerant Retransmission Mechanisms for NTN
Qualcomm Incorporated

R1-1907392
On adapting HARQ procedures for NTN
Ericsson

R1-1907757
Summary for more delay-tolerant re-transmission mechanisms in NR-NTN
MediaTek Inc.

Agreement:
Network disabling of HARQ via RRC configuration should be supported. 

· FFS: Dynamic disabling of HARQ by gNB.
Agreement:
Evaluate impact of Satellite RTT when HARQ is enabled and potential solutions if needed

· At least the following aspects should be considered if the number of HARQ processes is > 16:

· DCI size

· HARQ soft buffer size

1.1.1.5 Others

R1-1905996
Overview of NTN
Huawei, HiSilicon

R1-1905997
Discussion on link budget for NTN
Huawei, HiSilicon

R1-1905998
Evaluation of DL synchronization and central frequency tracking for NTN
Huawei, HiSilicon

R1-1905999
Discussion on cell measurement for mobility management in NTN
Huawei, HiSilicon

R1-1906067
Corrections for TR38.811 Chapter 6 Non-Terrestrial Networks channel models
Huawei, HiSilicon, Nokia, Nokia Shanghai Bell, Thales, Fraunhofer HHI, Fraunhofer IIS, Keysight, ZTE, ESA, Intelsat, Mitsubishi Electric

R1-1907788
Corrections for TR38.811 Chapter 6 Non-Terrestrial Networks channel models
Huawei, HiSilicon, Nokia, Nokia Shanghai Bell, Thales, Fraunhofer HHI, Fraunhofer IIS,  Keysight, ZTE, ESA, Intelsat, Mitsubishi Electric, Dish, Spirent, IITH, Hughes
The corrections in R1-1907788 are endorsed by RAN1.
R1-1907839
Draft LS to RAN informing them of above agreement

Thales 

Final LS approved in R1-190xxxx 
R1-1906089
NTN Requirements for UE Location
Nokia, Nokia Shanghai Bell

R1-1906090
TP for Link Budget Analysis in TR 38.821
Nokia, Nokia Shanghai Bell, Thales

R1-1906874
Performance evaluation on the DL synchronization in NTN
ZTE

R1-1906875
Preliminary simulation results for NTN
ZTE

R1-1906876
Preliminary link budget for NTN
ZTE

R1-1907102
On Doppler Pre-Compensation for Uplink of NTN
Dish Network

R1-1907280
On NTN Initial Search and Handover
Qualcomm Incorporated

R1-1907389
NTN Overview
Ericsson

R1-1907391
On 2-step random access for NTN
Ericsson

R1-1907394
On measurements metrics for NTN
Ericsson

R1-1907427
On Sync and PBCH reading in NTN
Ericsson

R1-1907431
PAPR reduction for NTN
Ericsson

R1-1907433
PHY aspects of a moving RAN in non-terrestrial networks
Ericsson

R1-1907516
Discussion on PAPR in NTN
Huawei, HiSilicon

R1-1907836
TP for Link Budget Analysis in TR 38.821
Nokia, Nokia Shanghai Bell, Thales, MediaTek, Ericsson, ZTE
The text proposal in Section 2 of R1-1907836 is endorsed
