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1 [bookmark: _Ref16667598]Introduction
During RAN4 #99-e, it was agreed to kick-off the calibration process for NR-NTN co-existence simulation studies. In the timeframe between RAN4 #99-e and #100-e, companies were encouraged to provide data from their simulators to collaboratively accomplish the calibration process. In this document, we summarize the assumptions and scenarios used for our simulations and provide results for several NTN scenarios.
2 Simulation assumptions
In [1], a set of initial simulation assumptions for the NTN co-existence study at frequencies around 2 GHz was proposed. Based on these assumptions, simulations for several NTN scenarios were set up. Several calibration study cases similar to TR 38.821, Table 6.1.1.1-9, were agreed on:
Table 2‑1: List of calibration study cases
	Case
	Satellite orbit
	Central beam elevation
	Terminal
	Frequency Band
	Frequency/Polarization Reuse

	1
	GEO
	90 deg
	Handheld
	S-band
	Option 1

	2
	LEO-600
	90 deg
	Handheld
	S-band
	Option 1

	3
	LEO-1200
	90 deg
	Handheld
	S-band
	Option 1



The satellite and UE parameters were set according to tables 2.3-2, 2.3-3, 2.3-3-1 and 2.3-4 in [1]. In all cases, FRF=1 was used as frequency reuse factor and the bandwidth was set to 20 MHz at a frequency of 2 GHz (FR1). According to TS 38.104, Clause 5.3.2, the number of resource blocks () for a bandwidth of 20 MHz is 106 for 15 kHz subcarrier spacing (SCS) and 51 for 30 kHz SCS. The satellite max Tx power can then be calculated by the following equation:

Table 2‑2: Satellite max Tx power
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Satellite max TX power in dBm
	BW (MHz)
	20
	20
	20

	
	SCS 15 kHz
	50.81
	52.81
	46.81

	
	SCS 30 kHz
	50.64
	52.64
	46.64



In uplink, the UE’s transmit power was set to 23 dBm. For all simulations, a subcarrier spacing of 30 kHz was assumed. The NTN UEs are all considered to be outdoor and in line-of-sight condition to the satellite. For the propagation model, both the ‘Urban’ and ‘Rural’ scenarios according to TR 38.811 were used. Atmospheric and Ionospheric losses and polarization gains were not considered.
Besides the central beam, six adjacent beams surrounding the central beam are considered and are used to calculate intra-system interference as depicted in Figure 1.
[image: ]
[bookmark: _Ref78985176]Figure 1: Co-channel interference from six adjacent beams
In downlink, the power received by the UE in the central beam originating from the six adjacent beams is considered as interference power. Similarly, in uplink, the power received on the satellite’s central beam originating from UEs in the six adjacent beams is considered as interference power.
For all three study cases in both ‘Urban’ and ‘Rural’ propagation scenarios, coupling losses and geometry SINR in downlink and uplink were calculated.
3 NTN calibration results
[bookmark: _Hlk79141672]For both NTN DL and UL, Coupling Loss and SINR were calculated and are illustrated as CDFs below; the 5th, 50th and 95th percentiles are additionally highlighted in tables.

NTN DL calibration results	
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Table 3‑1: DL Calibration Results
	Orbit
	Propagation Condition
	DL Coupling Loss (dB) Percentiles
	DL Geometry SINR (dB) Percentiles

	
	
	5th
	50th
	95th
	5th
	50th
	95th

	GEO
	Rural
	138.43
	139.99
	141.80
	-5.18
	-2.75
	-0.59

	
	Urban
	132.74
	136.69
	146.97
	-11.58
	-3.57
	4.35

	LEO-600
	Rural
	123.61
	125.37
	127.07
	-3.48
	-1.19
	1.36

	
	Urban
	119.50
	125.89
	133.01
	-11.24
	-3.00
	3.96

	LEO-1200
	Rural
	129.75
	131.30
	132.97
	-3.36
	-1.11
	1.20

	
	Urban
	125.31
	131.45
	138.08
	-1.40
	-2.51
	4.21



NTN UL calibration results
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Table 3‑2: UL Calibration Results
	Orbit
	Propagation Condition
	UL Coupling Loss (dB) Percentiles
	UL Geometry SINR (dB) Percentiles

	
	
	5th
	50th
	5th
	50th
	5th
	50th

	GEO
	Rural
	138.33
	139.76
	141.56
	-20.26
	-18.49
	-17.06

	
	Urban
	133.57
	140.10
	146.79
	-25.63
	-18.82
	-12.31

	LEO-600
	Rural
	123.85
	125.27
	127.12
	-5.98
	-3.47
	-1.38

	
	Urban
	119.15
	125.64
	132.39
	-11.68
	-4.43
	2.35

	LEO-1200
	Rural
	129.68
	131.28
	133.06
	-9.51
	07.69
	-5.98

	
	Urban
	125.26
	131.46
	138.11
	-15.11
	-8.14
	-1.92



4 Conclusions
In this document, we provided our calibration results based on the simulation assumptions that were agreed during the offline E-mail discussion between RAN4#99-e and #100-e. Additional assumptions are introduced in Section 2. Preliminary results for DL and UL coupling loss and SINR were also shared in the E-mail discussion and the results presented in Section 3 are an update of the preliminary results.
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