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Introduction
During RAN#86 meeting, 3GPP approved to launch a new Work Item on solutions for NR to support Non-Terrestrial Network (NTN)[1]. In the following RAN and RAN4 meetings, initial discussions on various aspects relevant to RF requirements of NTN were developed. As agreed work plan in previous RAN4 meeting [2], initial discussion on coexistence study scenarios and related simulation assumptions will be kicked off since RAN4 #98e meeting.  
This contribution reviews the preliminary agreements in [3][4][5] from previous RAN4 and RAN meetings, and bring proposals on simulation scenarios and assumptions for FR1 coexistence study.   
Discussion 
1.1 Frequency for FR1 coexistence study
Refer to the agreements in [3] from previous RAN4 meeting:
· 3GPP RAN4 should provide/conduct relative independent adjacent channel coexistence studies to develop RF requirements for NTN.
· RAN4 should select appropriate exemplary bands for NTN and to carry the needed adjacent channel coexistence studies in order to specify NTN RF requirements.
The frequency to be used in the coexistence study is tightly related to the exemplary band selection. According to the discussion on the exemplary bands,
· For FR1, no agreement on “only 1” or “at least 1” exemplary band to be considered. While on the candidate bands, two options are under discussing. 
· S-band: 1980-2010/2170-2200MHz
· L-band: 1626.5-1660.5/1525-1559MHz
· For FR2, it is difficult to reach agreement especially on the band falling or partially falling between the range of FR1 and FR2, while serious concerns raised on the interference issue btw TDD TN and FDD NTN in adjacent band etc.
It can be observed that, for coexistence study of FR1, the difference of path loss is less than 2.5dB when assuming 2GHz as the simulation frequency no matter the L or S-band to be chosen as exemplary band. Hence the mapping of FR1 bands for NTN to 2GHz will provide valid results.
Proposal 1: For coexistence study of FR1, 2GHz can be assumed as the simulation frequency no matter L-band or S-band to be chosen as the exemplary band.

1.2 Scenarios for FR1 coexistence study
Refer to the agreement in RAN4 [3], for coexistence studied, both NTN/NTN and NTN/TN in adjacent channels should be considered.
Proposal 2: Coexistence scenarios for FR1 in the table below are suggested to be captured at least.
Table 1 Scenarios for FR1 coexistence study 
	No.
	Usage scenario
	Aggressor
	Victim
	Direction
	Simulation frequency

	1
	eMBB
	NTN
	TN
	DL to DL
	2 GHz

	2
	eMBB
	NTN
	TN
	UL to UL
	2 GHz

	3
	eMBB
	NTN
	NTN
	DL to DL
	2 GHz

	4
	eMBB
	NTN
	NTN
	UL to UL
	2 GHz



As principles captured in the WID, transparent payload is assumed. In addition, as agreed of WF in previous RAN4 meeting [3],
· For exemplary band in FR1, RAN4 should consider at least satellite scenarios C1.1, C2.1 (LEO Earth Fixed Beams and Earth Moving Beams) and A1 (GEO):
· C1.1: LEO @ 600 km altitude, FR1, Earth fixed beams
· C2.1: LEO @ 600 km altitude, FR1, Earth moving beams
· A1: GEO @ 35,786 km altitude, FR1, Earth fixed beams 
· Further include following scenarios:
· C1.2: LEO @ 1200 km altitude, FR1, Earth fixed beams
· C2.2: LEO @ 1200 km altitude, FR1, Earth moving beams
Fixed or steerable beams result respectively in moving or fixed beam foot print on the earth called earth moving beams and earth fixed beams. Noting that the central beam bore sight direction/central beam elevation is a key assumption for interference calculation for a given interference link, it should be well considered in the coexistence study. In the case of beams in C2 and A, the central beam bore sight direction can be assumed as a fixed value, but for the case of beams in C1, it is changing all the time during the period of time corresponding to the visibility time of the satellite.   
[bookmark: _GoBack]Proposal 3: For initial coexistence study of FR1, scenarios of LEO@600km and GEO@35,786km are taken into account with higher priority. 
1.3 Simulation assumption for FR1 coexistence study
Proposal 4: Use Satellite and UE parameters as well as network deployment assumptions in TR 38.821 as the baseline/starting point for FR1 coexistence study.
1.3.1 Satellite Parameters
The following tables, refer to TR 38.821 Table 6.1.1.1-1 and 6.1.1.1-2, representing two sets of satellite parameters are considered as the baseline for FR1 coexistence study.
Table 2 Set-1 satellite parameters for FR1 coexistence study
	Satellite orbit
	GEO
	LEO-600

	Satellite altitude
	35786 km
	600 km

	Satellite antenna pattern
	TR 38.811 
Section 6.4.1
	TR 38.811
Section 6.4.1

	Payload characteristics for DL transmissions

	Equivalent satellite antenna aperture (Note 1)
	22 m
	2 m

	Satellite EIRP density
	59 dBW/MHz
	34 dBW/MHz

	Satellite Tx max Gain
	51 dBi
	30 dBi

	3dB beamwidth
	0.4011 deg
	4.4127 deg

	Satellite beam diameter (Note 2)
	250 km
	50 km

	Payload characteristics for UL transmissions

	Equivalent satellite antenna aperture (Note1)
	22 m
	2 m

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

	Satellite Rx max Gain
	51 dBi
	30 dBi

	NOTE 1: This value is equivalent to the antenna diameter in TR 38.811 Sec. 6.4.1.
NOTE 2: This beam size refers to the Nadir pointing of the satellite 
NOTE 3: All these satellite parameters are applied per beam.
NOTE 4: The EIRP density values are considered identical for all frequency re-use factor options.
NOTE 5: The EIRP density values are provided assuming the satellite HPA is operated with a back-off of [5] dB.



Table 3 Set-2 satellite parameters for FR1 coexistence study
	Satellite orbit
	GEO
	LEO-600

	Satellite altitude
	35786 km
	600 km

	Satellite antenna pattern
	TR 38.811 
Section 6.4.1
	TR 38.811
Section 6.4.1

	Payload characteristics for DL transmissions

	Equivalent satellite antenna aperture (Note 1)
	12 m
	1 m

	Satellite EIRP density
	53.5 dBW/MHz
	28 dBW/MHz

	Satellite Tx max Gain
	45.5 dBi
	24 dBi

	3dB beamwidth
	0.7353 deg
	8.8320 deg

	Satellite beam diameter (Note 2)
	450 km
	90 km

	Payload characteristics for UL transmissions

	Equivalent satellite antenna aperture (Note1)
	12 m
	1 m

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

	Satellite Rx max Gain
	45.5 dBi
	24 dBi

	NOTE 1: This value is equivalent to the antenna diameter in TR 38.811 Sec. 6.4.1.
NOTE 2: This beam size refers to the Nadir pointing of the satellite 
NOTE 3: All these satellite parameters are applied per beam.
NOTE 4: The EIRP density values are considered identical for all frequency re-use factor options.



1.3.2 NTN Terminal Parameters
According to the revised WID approved in previous RAN meeting [4], the objective of the WI assumed that “Handheld devices in FR1 are supported (e.g. Power class 3)”. In the note under WID objective, it said that “for handheld devices and “VSAT” devices, simulation assumptions in TR 38.821 are considered as a baseline for the WI phase.” Refer to the TR 38.821 Table 6.1.1.1-3, the handheld UE characteristics in the table below can be taken as baseline for coexistence study for FR1. 
Table 4 Handheld UE characteristics for FR1
	Characteristics
	 Value

	Frequency band
	2 GHz

	Antenna type and configuration
	omni-directional antenna

	Polarisation
	Linear: +/-45°X-pol

	Rx Antenna gain 
	0 dBi

	Antenna temperature
	290 K

	Noise figure
	7 dB

	Tx transmit power
	200 mW (23 dBm)

	Tx antenna gain
	0 dBi



1.3.3 Deployment assumptions
Beam layout definition is suggested to be aligned with TR38.821 in Table 6.1.1.1-4. 
With the deployment related parameters in Table 6.1.1.1-5 as baseline, for details assumption such as deployment scenarios (such as rural etc.), BW per beam, frequency re-use factor etc., the typical deployment requirements of satellite based NTN system should be well take into account.
1.3.4 Propagation model
Propagation model between satellite and UE/GW could refer to section 6.6 in TR 38.811.
Conclusion 
This contribution reviews the discussion on way forwards on NTN bands in 3GPP RAN plenary and provides discussion and proposal on FR1 coexistence study.
Proposal 1: For coexistence study of FR1, 2GHz can be assumed as the simulation frequency no matter L-band or S-band to be chosen as the exemplary band.
Proposal 2: Coexistence scenarios for FR1 in the table below are suggested to be captured at least.
Table 1 Scenarios for FR1 coexistence study 
	No.
	Usage scenario
	Aggressor
	Victim
	Direction
	Simulation frequency

	1
	eMBB
	NTN
	TN
	DL to DL
	2 GHz

	2
	eMBB
	NTN
	TN
	UL to UL
	2 GHz

	3
	eMBB
	NTN
	NTN
	DL to DL
	2 GHz

	4
	eMBB
	NTN
	NTN
	UL to UL
	2 GHz



Proposal 3: For initial coexistence study of FR1, scenarios of LEO@600km and GEO@35,786km are taken into account with higher priority. 
Proposal 4: Use Satellite and UE parameters as well as network deployment assumptions in TR 38.821 as the baseline/starting point for FR1 coexistence study.
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