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Introduction

In RAN#86 meeting, a new WID [1] to NR over NTN was approved with following RAN4 objective for study. In the previous RAN4 meeting, the basic simulation assumption [2] has already been approved to trigger he initial simulation platform calibration, however during the calibration procedure among interested companies, some potential issues might  be necessary to be clarified more explicitly, therefore in this contribution, we want to share more inputs on those issues.
Discussion 
. Antenna model for satellite 

Based on the example aperture configuration for satellite antenna model in TR 38.811, antenna pattern is shown in Figure 1 which indicating that 3dB beamwidth is not aligned with that of both LEO-600KM/1200KM ( 4.4127 deg, Set#1) and GEO (0.4011 deg, Set#1), therefore more specific antenna pattern for LEO and GEO should be clarified. 
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Figure 1. antenna pattern for antenna aperture of 10 wavelength [2.9280 deg for 3dB beamwidth]
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Figure 2. antenna pattern for LEO 600KM and 1200KM [4.4127 deg for 3dB beamwidth]
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Figure 3. antenna pattern for antenna aperture of GEO [0.4011 deg for 3dB beamwidth]
Proposal 1: to use the antenna pattern in Figure 2 and Figure 3 as LEO and GEO antenna pattern.
. GEO elevation angle for GEO

During the simulation calibration campaign, it was also found that elevation angle for center beam is assumed as  90 deg, however based on the information in TR 38.821, the baseline of central beam center elevation angle target is assumed as 45 deg, therefore we propose to keep the alignment between coexistence simulation and TR 38.821.
Table 4.2-1: Reference scenarios
	
	Transparent satellite
	Regenerative satellite

	GEO based non-terrestrial access network
	Scenario A
	Scenario B

	LEO based non-terrestrial access network:

steerable beams
	Scenario C1
	Scenario D1

	LEO based non-terrestrial access network:

the beams move with the satellite
	Scenario C2
	Scenario D2


Table 6.1.1.1-6: 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: 

Set 1: ABS = 0.0061

Set 2:ABS = 0.0111

Ka-band: 

Set 1: ABS = 0.0027

Set 2: ABS = 0.0067
	S-band: 

Set 1: ABS = 0.0668

Set 2: ABS = 0.1334

Ka-band: 

Set 1: ABS = 0.0267

Set 2: ABS = 0.0667

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

	Central beam center elevation angle target
	Baseline: 45 deg
	Baseline: 90 deg

	Central beam bore sight direction coordinates in UV plane
	Baseline: (0.107,0)
	Baseline: (0,0)

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

Note: Not needed for calibration


Proposal 2: for the baseline of central beam center elevation angle target of GEO, propose to keep the alignment between coexistence simulation and TR 38.821.
2.3. The number of user scheduled in GEO uplink

Based on the initial calibration results provided in the following Figure 4/5, the number of scheduled PRB per UE is 35 in the existing simulation assumption, then the observed uplink SINR for most of GEO UEs are less then -10dB regardless of urban macro scenario and rural scenario, this might be not reasonable in practice since no modulation order might support that lower SINR. Especially from coexistence evaluation perspective, ACIR result are highly related with SINR @5% CDF, however based on the initial simulation results provided, the perceived throughput for cell edge UE should be 0, then it’s not possible to evaluate the performance loss for cell edge UEs. 
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Figure 4. simulation result of uplink SINR in urban macro scenario [3 users with 35 PRBs per UE]
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Figure 5. simulation result of uplink SINR in rural scenario [3 users with 35 PRBs per UE]

In the following Figure 6/7, with more UEs with less number of scheduled PRBs in the simulation, it could be found that observed uplink SINR for most of GEO UEs could be increased around 5dB, however the uplink SINR@5% CDF is still less than -10dB, therefore we propose more UEs to be scheduled in GEO scenario.
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Figure 6. simulation result of uplink SINR in urban macro scenario [9 users with 10 PRBs per UE]
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Figure 7. simulation result of uplink SINR in rural scenario [9 users with 10 PRBs per UE]

More simulation result could be updated later on.
Proposal 3: propose more UEs to be scheduled in GEO scenario e.g. 12 or 15 or more.
2.4. Simulation Methodology for TN DL/UL interfering NTN UL
In the last RAN4#99e meeting, there were some initial discussions for the simulation methodology for TN network interfering NTN network and a couple of candidate options in [2] are provided for further discussions. First of all, we want to highlight that it’s not reasonable to assume all TN network deployed within the satellite beamprint been activated simultaneously in practice, therefore some active factor for terrestrial network should be considered similar as ITU-R coexistence evaluation, the proposed methodology should be as following:

Step 1: to drop NTN UE per beamprint randomly ;

Step 2: to drop N of 57 sites per beamprint randomly which should be larger than the active TN cells
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Step 3: calculate the total ACI per beam for NTN by scaling factor:
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Step 4: calculate the total ACI from all beams (e.g. M=7 ) for NTN:
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Regarding active factors for terrestrial network to simulate the adjacent channel interference for NTN, to follow the ITU-R recommendation e.g. 20% for both urban macro and rural scenarios; 
Proposal 4: to adopt the above simulation methodology to calculate the interference from TN for NTN UL;
Proposal 5: to set the active factor for terrestrial network similar as ITU-R recommendation; 

2.5. Uplink ACIR model

Since for NTN uplink and TN uplink, in the existing simulation assumption, 3 UEs are assumed for uplink scheduler, therefore we think that the following step wise ACIR model should be adopted for coexistence study.  
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Figure 8-1. ACIR model

Table 2.2-1  uplink ACIR value 

	Frequency offset between aggressor (105 RBs) and victim (105 RBs)
	ACIR value

	0-[34] RBs
	30 + X

	[35-69] RBs
	43 + X

	>[69] RBs
	43+ X


Proposal 6: to adopt the step wise ACIR model for uplink coexistence study.
Conclusions
In this contribution, we shared some initial inputs on NTN coexistence scenarios and simulation assumptions and proposals are made as following:

Proposal 1: to use the antenna pattern in Figure 2 and Figure 3 as LEO and GEO antenna pattern.

Proposal 2: for the baseline of central beam center elevation angle target of GEO, propose to keep the alignment between coexistence simulation and TR 38.821. 
Proposal 3: propose more UEs to be scheduled in GEO scenario e.g. 12 or 15 or more. 
Proposal 4: to adopt the above simulation methodology to calculate the interference from TN for NTN UL.

Proposal 5: to set the active factor for terrestrial network similar as ITU-R recommendation; 

Proposal 6: to adopt the step wise ACIR model for uplink coexistence study.
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