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1. Introduction
In last RAN4#97-e meeting, work plan and way forward on NTN solutions were approved [1][2]. It is agreed to further discuss scenarios for NTN coexistence studies and simulation assumptions in RAN4#98e meeting.
25 January–5 February 2021, RAN4#98-e, e-meeting
· Agree on use cases & scenarios
· Target Agreement on the exemplary band.
· Further discuss and align on NTN architecture and NTN components description
· Initial discussion on coexistence study scenarios to be considered and related simulations assumptions.
This document will discuss and share our considerations on coexistence simulation assumptions for the NTN coexistence study.

2. Discussion
2.1 Co-existence simulation scenarios
In [3], the proposed scenarios for coexistence study are duplicated in the following table.
Table 2.1-1 proposed scenarios for NTN co-existence
	 
	Set 1
	Set 2

	
	GEO
	LEO 1200km
	HAPS
	GEO
	LEO 1200km
	HAPS

	NR / NB-IoT
	Rural
	X
	X
	X
	X
	X
	X

	
	Dense Urban
	X
	X
	X
	X
	X
	X

	NTN
	GEO
	Set 1
	X
	X
	X
	N/A
	N/A
	N/A

	
	LEO 1200km
	
	X
	X
	X
	N/A
	N/A
	N/A

	
	HAPS
	
	X
	X
	X
	N/A
	N/A
	N/A

	
	GEO
	Set 2
	N/A
	N/A
	N/A
	X
	X
	X

	
	LEO 1200km
	
	N/A
	N/A
	N/A
	X
	X
	X

	
	HAPS
	
	N/A
	N/A
	N/A
	X
	X
	X



It is proposed that only earth fixed beams is used and only FDD is used for co-existence study. So the aggressor and victim combination is list in Table 2.1-2.
Table 2.1-2  Aggressor and victim
	No.
	Combination
	Aggressor
	Victim
	Notes

	1
	TN with NTN
	TN DL
	NTN DL
	Assuming TN BS ACLR is not impacted.

	2
	TN with NTN
	TN UL
	NTN UL
	Assuming TN UE ACLR is not impacted

	3
	TN with NTN
	NTN DL
	TN DL
	Assuming TN UE ACS is not impacted.

	4
	TN with NTN
	NTN UL
	TN UL
	Assuming TN BS ACS is not impacted

	5
	TN with NTN
	NTN UL
	TN DL
	Co-existence between NTN and adjacent TDD bands. E.g. TDD in 2010-2025MHz.

	6
	TN with NTN
	TN UL
	NTN DL
	Co-existence between NTN and adjacent TDD bands. E.g. TDD in 2010-2025MHz.

	7
	TN with NTN
	NTN DL
	TN UL
	Co-existence between NTN and adjacent TDD bands. E.g. TDD in 2010-2025MHz.

	8
	TN with NTN
	TN DL
	NTN UL
	Co-existence between NTN and adjacent TDD bands. E.g. TDD in 2010-2025MHz.

	9
	NTN with NTN
	NTN DL
	NTN DL
	

	
	
	NTN UL
	NTN UL
	

	



The proposed frequency and bandwidth are listed as table 2.1-3.
Table 2.1-3.  Proposed frequency and bandwidth for co-existence study
	
	Frequency
	Bandwidth
	Note

	Rural
	2 GHz
	30 MHz
	Include both FDD and TDD

	Dense Urban
	2 GHz
	30 MHz
	Include both FDD and TDD

	GEO
	2 GHz
	30 MHz
	FDD

	LEO 1200km
	20 GHz
	200 MHz
	FDD

	
	2 GHz
	30 MHz
	low priority, FDD

	HAPS
	2 GHz
	30 MHz
	FDD



2.2. Network layout model
The network layout between NTN and TN is depicted in the Figure 2.2-1. Since the satellite beam coverage is quite large, it is proposed only one satellite is considered in the co-existence study between NTN and TN. 
The network layout between NTN and NTN is depicted in the Figure 2.2-2 and figure 2.2-3. In Figure 2.2-2, only one satellite carry two neighbour carriers is assumed and the footprints of the 2 carriers are the same. In Figure 2.2-3, two satellites operating on two neighbour carriers but at different height are assumed, where the GEO have larger cell coverage and LEO has smaller coverage
For NTN UE distribution, at least X = [10] UEs per beam with uniform distribution in all the cell coverage area associated to each beam. 
The TN UE distribution could refer to TR38.803 [6], which also considered uniform UE distribution. 
For both TN and NTN network, it is proposed frequency reuse factor 1 is considered in the coexistence study.

The wrap around mechanism should be considered in system level simulations.


























Figure 2.2-1 layout for coexistence between NTN and TN system

















Figure 2.2-2  layout for coexistence between NTN systems 

















Figure 2.2-3  layout for coexistence between NTN systems (different height satellites)

2.3. Simulation parameters assumptions
RAN4 has decided that “Use TR 38.821 as a baseline/starting point”. The simulation assumptions defined in section 6.1.1 in TR38.821 [4] can be as baseline.
Two sets of satellite parameters are considered as in Table 2.3-1 and Table 2.3-2.
Table 2.3-1 Set-1 satellite parameters for co-existence study
	Satellite orbit
	GEO
	LEO-1200

	Satellite altitude
	35786 km
	1200 km

	Payload characteristics for DL transmissions

	Satellite EIRP density
	2GHz
	59 dBW/MHz
	40 dBW/MHz

	Satellite Tx max Gain
	
	51 dBi
	30 dBi

	3dB beamwidth
	
	0.4011 deg
	4.4127 deg

	Satellite beam diameter
	
	250 km
	90 km

	Satellite EIRP density
	20GHz
	40 dBW/MHz
	10 dBW/MHz

	Satellite Tx max Gain
	
	58.5 dBi
	38.5 dBi

	3dB beamwidth
	
	0.1765 deg
	1.7647 deg

	Satellite beam diameter
	
	110 km
	40 km

	Payload characteristics for UL transmissions

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

	Satellite Rx max Gain
	
	51 dBi
	30 dBi

	G/T
	[20] GHz
	28 dB K-1
	13 dB K-1

	Satellite RX max Gain
	
	58.5 dBi
	38.5 dBi



Table 2.3-2 Set-2 satellite parameters for co-existence study
	Satellite orbit
	GEO
	LEO-1200

	Satellite altitude
	35786 km
	1200 km

	Payload characteristics for DL transmissions

	Satellite EIRP density
	2GHz
	53.5 dBW/MHz
	34 dBW/MHz

	Satellite Tx max Gain
	
	45.5 dBi
	24 dBi

	3dB beamwidth
	
	0.7353 deg
	8.8320 deg

	Satellite beam diameter
	
	450 km
	190 km

	Satellite EIRP density
	20GHz
	32 dBW/MHz
	2 dBW/MHz

	Satellite Tx max Gain
	
	50.5 dBi
	30.5 dBi

	3dB beamwidth
	
	0.4412 deg
	4.4127 deg

	Satellite beam diameter
	
	280 km
	90 km

	Payload characteristics for UL transmissions

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

	Satellite Rx max Gain
	
	45.5 dBi
	24 dBi

	G/T
	[20] GHz
	20 dB K-1
	5 dB K-1

	Satellite RX max Gain
	
	50.5 dBi
	30.5 dBi



UE characteristics are considered as in Table 2.3-3.
Table 2.3-3 UE characteristics for co-existence study
	Characteristics
	VSAT
	Handheld

	Frequency band
	[30 GHz UL and 20 GHz DL]
	2 GHz

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

	Rx Antenna gain 
	39.7 dBi 
	0 dBi per element

	Antenna temperature
	150 K
	290 K

	Noise figure
	1.2 dB
	7 dB

	Tx transmit power
	2 W (33 dBm)
	200 mW (23 dBm)

	Tx antenna gain
	43.2 dBi
	0 dBi per element


2.4. Antenna and beam forming pattern modelling
Satellite and UE Antenna and beam forming pattern modelling of satellite could be referred to section 6.4.1 in TS 38.811 [5].
Antenna and beam forming pattern modelling of TN BS and UE could be referred to TR38.803 [6].
2.3. Propagation model
Propagation model between NTN and UE could be referred to section 6.6 in TR 38.811 [5].
Propagation model between TN BS and UE could be referred to section 5.2.2 in TR 38.803 [6].
[bookmark: _Toc494384421]2.4. Transmission power control model
For downlink scenario, no power control scheme is applied.
For uplink scenario, TPC model specified in Section 9.1 TR 36.942 [7] could be applied with following parameters.



Where, Pmax = 24dBm, Rmin = -54dB if UE minimum power is -30dBm (or Rmin = -64dB if UE minimum power is -40dBm), CLx-ile and γ are set as following:
-	CLx-ile = 88 + 10*log10 (200/X) + 11 – Y, 
where X is UL transmission BW (MHz) and Y is the BS noise figure
-	γ = 1
[bookmark: _Toc494384422]2.5. Received power model
The received power in downlink and uplink scenarios is defined as below:
RX_PWR = TX_PWR – Path loss + G_TX + G_RX
Where,
RX_PWR is the received power
TX_PWR is the transmitted power
G_TX is the transmitter antenna gain (directional array gain)
G_RX is the receiver antenna gain (directional array gain).
2.6. Performance metric
Same criteria as previous study, e.g. the throughput loss of victim system should be below 5%.

3. Conclusion
This contribution discussed the simulation assumption for NTN co-existence study. 
[bookmark: _GoBack]
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