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1. Introduction
In RAN4#98-bis-e meeting, NTN co-existence simulation was discussed and RAN4 agreed to consider the assumptions in [1] for simulation alignment in Q2 2021. 
Still some assumptions are for further discussions. In this paper, we further discuss the open items for simulation scenarios and assumptions.
2. Discussion
2.1 Network layout model
2.2.1 Co-existence between NTN and TN
Coordination System
Option 1 in [1] shall be considered, with using the assumptions in TR 38.811 for 3D global coordinate system is considered (Earth-Centered Earth Fixed) for simulating NTN beams direction and location on the earth surface.
In addition to that, the curvature of the earth is preferred in the simulation as it is very important, even if one central beam only considered. This is important to accurately calculate the distance between UE and satellite as the UEs are randomly distributed withing very large cell range 250 km.  
Proposal 1: RAN4 to consider the used assumptions in TR 38.811 for 3D global coordinate system as well the curvature of earth formula to calculate the slant distance between the UE and satellite.
Simulation Methodology
The following option to be considered as captured in [1]:
· NTN central beam is at satellite nadir, surrounded with 6 co-frequency beams. NTN FRFs higher than 1 need to be considered. Assume one NTN aggressor as default.
· TN centre is randomly generated within the NTN central beam on earth surface.
In more details, we suggest to considering only one TN with 19 cells with wrap around should be dropped randomly every snapshot inside the NTN cell. 
To cover all the possible location in NTN area, one option is the TN network centres could be defined by creating a location grid in the NTN cell as shown in Figure 1.

Figure 1: possible TN networks locations across one NTN cell 

[image: ]
Creating a lot of TN cells inside the NTN cell will increase the simulation time, complexity and that should be avoided. Only one TN every snapshot should be dropped. 
UE associations
· NTN UE is randomly generated within the TN area depending on the NTN UE density when using the option above. 
Proposal 2: RAN4 to consider one TN network (i.e., 19 cells * 3 sectors) dropped randomly every snapshot with different location inside the NTN cell. One option is the TN network centres could be defined by creating a location grid in order to cover all the locations in the NTN cell as shown in Figure 1. In addition to that, consider the random NTN UE dropping within the TN network.  
2.2 Simulation parameters 
For the active number of UE in UL for NTN, one option could be using the same assumption of TN with 3 active UEs in the UL and the channel bandwidth with 20 MHz as mentioned in [1]. That assumption will ensure the symmetry when calculating the adjacent channel interference. 
For the active number of UE in DL for NTN, the similar option that using the same assumption of TN with 1 active UE in the DL and channel bandwidth with 20 MHz to align with TN assumptions.

Table 2.3-2 Set-2 satellite parameters for co-existence study [1] 
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Satellite altitude
	35786 km
	1200 km
	600 km

	Payload characteristics for DL transmissions
	

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

	Satellite Tx max Gain
	
	45.5 dBi
	24 dBi
	24

	Channel bandwidth
	
	[5]/[15]/[3020]MHz
	[5]/[15]/[3020]MHz
	[5]/[15]/[3020]MHz

	3dB beamwidth
	
	0.7353 deg
	8.8320 deg
	8.8320 deg

	Satellite beam diameter
	
	450 km
	190 km
	90 km

	Payload characteristics for UL transmissions
	

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

	Satellite Rx max Gain
	
	45.5 dBi
	24 dBi
	24 dBi
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	Parameters
	NTN
	Remark

	Carrier frequency
	2GHz
	

	
	
	

	The number of active UE (UL) (Note 1)
	[1]/[3]/[10]
	

	The number of active UE (DL) (Note 1)
	[1]/[10]
	

	Traffic model
	Full buffer
	

	DL power control
	NO
	

	UL power control
	See Session 2.6.2
	

	NTN system Noise figure in dB
	TBD
	

	Handover margin
	[0]/[3]dB
	

	Note 1: Further down-scoping is needed



Proposal 3: RAN4 to consider 20 MHz channel bandwidth with considering the number of active NTN UEs to be 3 in UL and 1 in DL that is in-line with the TN assumptions.
2.3 TN BS and UE antenna and beam forming pattern modelling.
For non-AAS antennas, the parameter in Table 2.4.3-1 of [1] can be used for 2GHz BS antenna pattern in the NTN system simulation. For UE antenna, an omni-directional radiation pattern with antenna gain 0dBi is assumed.
Table 2.4.3-1 FR1 BS antenna pattern for 2GHz [1]
	Parameter for BS
	Values

	Antenna vertical radiation pattern (dB)
	

	Antenna horizontal radiation pattern (dB)
	


	Combining method for 3D antenna pattern (dB)
	


	Maximum directional gain of an antenna GE,max
	12 dBi 



Note that Table 2.4.3-1 of [1] defined the antenna element pattern for non-AAS antennas.RAN4 needs to define the antenna pattern for non-AAS BS for simulation.
Proposal 4: RAN4 to refer to TR 36.942 for the BS non-AAS antenna pattern.
2.4 NTN UL TPC.
Same power control of TN can be used, the target SNR will be 15 dB same as TN. 
Proposal 5: RAN4 to reuse the same TN TPC for NTN with SNR target 15dB.
3.	Conclusion
In this paper, we provide our views on the simulation scenarios and simulation assumptions for NTN co-existence study. We have the following proposals:
Proposal 1: RAN4 to consider the used assumptions in TR 38.811 for 3D global coordinate system as well the curvature of earth formula to calculate the slant distance between the UE and satellite.
Proposal 2: RAN4 to consider one TN network (i.e., 19 cells * 3 sectors) dropped randomly every snapshot with different location inside the NTN cell. One option is the TN network centres could be defined by creating a location grid in order to cover all the locations in the NTN cell as shown in Figure 1. In addition to that, consider the random NTN UE dropping within the TN network.  
Proposal 3: RAN4 to consider 20 MHz channel bandwidth with considering the number of active NTN UEs to be 3 UEs in UL and 1 UEs in DL that is in-line with the TN assumptions.
Proposal 4: RAN4 to refer to TR 36.942 for the BS non-AAS antenna pattern.
Proposal 5: RAN4 to reuse the same TPC for NTN with SNR target 15dB.
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