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1 Introduction

This document aims to capture the potential agreements based on the companies’ contributions and the offline discussions. The proposals are focused on LLS parameters and assumptions:


Potential agreements :

Proposal #0 : The updated table is proposed for agreement to capture the UE characteristics :
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)

	Polarization
	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.



Proposal #1 : The following tables are proposed for agreement to capture the impairments introduced on the RF signal due to the satellite payload and movement.
Table X.9 : Impairments due to satellite payload and satellite movement 
	
	S-band
	Ka-band

	Satellite HPA model
	Table Y.9 from R1-1907481 (ESA) 
	Table Y.8 from R1-1907481 (ESA)

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

	On-board oscillator long-term drift
	FFS ppm
	FFS 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.



Table Y.6 : S-band satellite phase noise mask
	S-Band
	10 Hz
	100 Hz
	1 kHz
	10 kHz
	100 kHz
	1 MHz
	10 MHz

	dBc/Hz
(SSB)
	-29
	-59
	-69
	-74
	-83
	-95
	-101



[bookmark: _Ref7799975]Table Y.7: Ka-band satellite phase noise mask
	Ka-Band
	100 Hz
	1 kHz
	10 kHz
	100 kHz
	1 MHz
	10 MHz
	100 MHz

	dBc/Hz
(SSB)
	-62
	-80
	-90
	-95
	-106
	-116
	-118



[bookmark: _Ref7799941]Table Y.8: Typical AM/AM and AM/PM characteristics for linearized TWTA.
	IBO [dB]
	OBO [dB]
	Phase [deg]

	-20
	-18
	0

	-18
	-16
	0

	-16
	-14
	-0.5

	-14
	-12
	-0.5

	-12
	-10
	-0.5

	-10
	-8
	-1

	-8
	-6
	-1

	-6
	-4
	-1

	-4
	-2
	-2.5

	-3
	-1
	-3

	-2
	-0.5
	-4

	-1
	-0.1
	-6

	0
	0
	-8

	1
	-0.1
	-7

	2
	-0.5
	-6

	3
	-1
	-4

	4
	-2
	-2

	5
	-3
	-2



[bookmark: _Ref7799839]Table Y.9 : Typical AM/AM and AM/PM characteristics for SSPA
	IBO [dB]
	OBO [dB]
	Phase [deg]

	-20
	-18.7
	0

	-18
	-16.7
	0

	-16
	-14.7
	0.5

	-14
	-12.7
	1

	-12
	-10.7
	2.5

	-10
	-8.6
	3.5

	-8
	-6.5
	5

	-6
	-4.5
	6

	-4
	-2.6
	7

	-3
	-1.9
	7

	-2
	-1.2
	7

	-1
	-0.6
	6.5

	0
	0
	6

	1
	0.5
	5

	2
	0.9
	4

	3
	1.1
	3.5

	4
	1.3
	3

	5
	1.3
	3



	Companies
	Comments / Proposals

	
	

	
	



Proposal #10 : The following table is proposed for agreement on 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

	SNR range
	> -6 dB
	 > -18dB

	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%]
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	Comments / Proposals

	
	

	
	



Proposal #11 : The following table is proposed for agreement on 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 or 2]Rx
	[1 or 2]Rx

	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

	Note1 : Ideal common delay compensation is assumed.



	Companies
	Comments / Proposals

	
	

	
	



Proposal #12 : The following table is proposed for agreement on 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



	Companies
	Comments / Proposals
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