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1 Introduction
This document discusses the remaining open issues related to the coexistence simulation assumptions for the NTN enhancements in the scope of the NTN enhancements WI ([1]), going through the remaining open issues listed in the Way Forward [3] agreed in last RAN4#106 meeting.
2 Discussion
Coexistence scenarios 
No issue was left open after last RAN4#106 meeting, the list of scenarios was agreed. 
Network layout model 
As mentioned in our contribution in last RAN4 meeting, RAN4 could start coexistence simulations assuming in a first step that NTN UEs will be dropped in TN clusters and then, if any coexistence major issue, assuming the NTN UEs will be dropped at the edge of TN clusters, considering or not any separation distance. We have updated the annex 1 accordingly, considering also the comments made on the worst-case scenarios to be considered. 
Proposal1: Agree on the deployment and observation rules as listed in Annex 1, considering the worst-case scenarios and different elevation angles. 
System parameters
 	Horizontal boresight and Vertical tilt assumptions of NTN UEs
The way forward from last RAN4#106 meeting ([3]), has captured as an open issue the horizontal boresight and vertical tilt assumptions for NTN UEs. One option was to consider the below table for the coexistence simulations. 
	
	GEO
	LEO

	Antenna vertical tilt 
	 20 degree above horizontal
	30 degree above horizontal

	Antenna horizontal boresight
	Following Serving satellite or random between (0-360)
	Following Serving satellite or random between (0-360)



In our past contribution [5], we highlighted that NTN UE (VSAT) might not point accuratly to the satellite and so we proposed that RAN4 define an antenna pointing accuracy assumption when considering NTN VSAT devices.
After further consideration, the above proposed table should capture our previous proposal and we would then support to consider those parameters, at least for VSAT type of NTN UEs.
Proposal2: Consider the following antenna additional parameters for NTN UEs (at least VSAT type):
	
	GEO
	LEO

	Antenna vertical tilt 
	 20 degree above horizontal
	30 degree above horizontal

	Antenna horizontal boresight
	Following Serving satellite or random between (0-360)
	Following Serving satellite or random between (0-360)



Parameters for NTN Ka-Band uplink
According to the latest way forward ([3]), the NTN Ka-band uplink parameters are still listed in the remaining open issues.
Based on TR 38.821, we make the following proposal.
Proposal3: Agree on the following NTN Ka-band uplink parameters: 
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Equivalent satellite antenna aperture (Note1)
	3.33 m
	0.33 m
	0.33 m

	G/T
	28 dB K-1
	13 dB K-1
	13 dB K-1

	Satellite RX max Gain
	58.5 dBi
	38.5 dBi
	38.5 dBi



 	NTN Antenna pattern  
In last RAN4#106 meeting, several antenna models, parabolic or phased array, were proposed for both SAN and UE. To our understanding, the below model for parabolic antenna is widely used, we propose then to reuse this model for both SAN and UE.
Proposal4: Use the following parabolic antenna model for SAN and NTN UE:

With:
·   is the Bessel function of first type and  order with argument x
·  is the angle in a  spherical coordinates system,
· 
· D : Antenna diameter
·  : Wavelength

 	NTN UE parabolic antena parameter 
For the coexistence simulations, RAN4 agreed to consider 17 GHz and 27 GHz as the reference frequencies for respectively NTN downlink and NTN uplink. TR 38.821 provides the following NTN UE parameters for 20 GHz and 30 GHz. Note that RAN4 might want to lightly update those parameters for exactly 17 and 27 GHz frequencies. 
Proposal5: Adopt the following parameters for NTN UE:
	Characteristics
	NTN UE

	Rx Antenna gain 
	39.7 dBi 

	Noise figure
	1.2 dB

	Tx transmit power
	2 W (33 dBm)

	Tx antenna gain
	43.2 dBi



Type of NTN UE devices and propagation model between NTN UE and TN UE
RAN4 agreed ([3]) on parameters for fixed VSAT, M-ESIM, A-ESIM and L-ESIM. Nevertheless, considering the existing ITU regulations ([4]) for M-ESIM and A-ESIM, L-ESIM should most likely be the worst-case scenario for the NTN-TN coexistence studies. We would then make the following proposal:
Proposal6: Prioritized L-ESIM and fixed VSAT scenarios for NTN-TN coexistence studies above 10 GHz.
Of course, this doesn’t mean A-ESIM and M-ESIM are excluded scenarios from these studies, and companies should also be encouraged to provide simulations results for those 2 cases.

Regarding the corresponding propagation model between NTN UEs and TN UEs, assuming L-ESIM and fixed VSAT scenarios are prioritized, we would then propose the following:
Proposal7: Use UMi propagation model between NTN UEs (L-ESIM and VSAT) and TN UEs. 




Preliminary results
The following results (already submitted in RAN4#106) are preliminary results from our coexistence simulations, based on previously agreed parameters and the proposals made above. Still, in the following, the NTN UEs are dropped at TN clusters edge. Only NTN UL at 30 GHz has been considered.
Aggressor: NTN UL – Victim: TN DL
[image: ]
	Required ACIR 
	30
	31
	32
	33

	Throughput Loss
	Average
	0.5
	0.5
	0.4
	0.4

	
	5%-tile
	6.7
	2.8
	2.7
	2.4



Aggressor: TN DL – Victim: NTN UL
[image: ]
	Required ACIR 
	2
	4
	6

	Throughput Loss
	Average
	NA
	NA
	NA

	
	5%-tile
	1.6
	0.2
	0.1



Aggressor: NTN UL – Victim: TN UL
[image: ]
	Required ACIR 
	32
	33
	34
	35
	36

	Throughput Loss
	Average
	1.2
	1.0
	0.9
	0.8
	0.7

	
	5%-tile
	12.1
	8.3
	8.2
	4.0
	0.7



Aggressor: TN UL – Victim: NTN UL
[image: ]
	Required ACIR 
	2
	3
	4

	Throughput Loss
	Average
	NA
	NA
	NA

	
	5%-tile
	0
	0
	0






2. Conclusion
In this contribution, we analyzed the remaining open issues for the NTN Ka-band coexistence study. We made the following proposals:
Proposal1: Agree on the deployment and observation rules as listed in Annex 1, considering the worst-case scenarios and different elevation angles. 
Proposal2: Consider the following antenna additional parameters for NTN UEs (at least VSAT type):
	
	GEO
	LEO

	Antenna vertical tilt 
	 20 degree above horizontal
	30 degree above horizontal

	Antenna horizontal boresight
	Following Serving satellite or random between (0-360)
	Following Serving satellite or random between (0-360)



Proposal3: Agree on the following NTN Ka-band uplink parameters: 
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Equivalent satellite antenna aperture (Note1)
	3.33 m
	0.33 m
	0.33 m

	G/T
	28 dB K-1
	13 dB K-1
	13 dB K-1

	Satellite RX max Gain
	58.5 dBi
	38.5 dBi
	38.5 dBi



Proposal4: Use the following parabolic antenna model for SAN and NTN UE:

With:
·   is the Bessel function of first type and  order with argument x
·  is the angle in a  spherical coordinates system,
· 
· D : Antenna diameter
·  : Wavelength

Proposal5: Adopt the following parameters for NTN UE:
	Characteristics
	NTN UE

	Rx Antenna gain 
	39.7 dBi 

	Noise figure
	1.2 dB

	Tx transmit power
	2 W (33 dBm)

	Tx antenna gain
	43.2 dBi



Proposal6: Prioritized L-ESIM and fixed VSAT scenarios for NTN-TN coexistence studies above 10 GHz.
Proposal7: Use UMi propagation model between NTN UEs (L-ESIM and VSAT) and TN UEs. 
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Annex 1. Consideration of Network and UE deployment – NTN UE in TN cluster

	No.
	Combination
	Aggressor
	Victim
	Which NTN cell/UE to observe? 
	Which TN/UE to observe?
	Which TN cells in a TN to observe?

	1
	TN with NTN
	TN DL
	NTN DL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
NTN UEs dropped in TN clusters.
	One cluster with 19 TN cells (57 sectors) randomly placed in the central NTN beam
	
Only the active TN clusters which contain the NTN UE(s).



	2
	TN with NTN
	TN UL
	NTN UL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
NTN UEs dropped in TN clusters
	Consider an active rate of 20% for TN.
	Only the active TN cells in central NTN beam



	3
	TN with NTN
	NTN DL
	TN DL
	NTN cell:
Nadir point.

NTN UE:
NTN UEs dropped in TN clusters, close by TN UEs.
	TN clusters randomly placed in this NTN beam
	All in central NTN beam

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (to be further discussed for GEO and LEO，interested companies can bring analysis and results for other values)

NTN UE:
NTN UEs dropped in TN clusters, close by TN UEs.
	TN clusters randomly placed in this NTN beam
	



	4
	TN with NTN
	NTN UL
	TN UL
	NTN cell:
Nadir point.

NTN UE:
NTN UEs dropped in TN clusters, close by TN BS.
	TN randomly placed in this NTN beam
	Only the active TN clusters which contain NTN UE(s) .



	5
	TN with NTN
	NTN UL
	TN DL
	NTN cell: 
Nadir point

NTN UE:
NTN UEs dropped in TN clusters, close by TN UEs.
	TN clusters randomly placed in this NTN beam
	All active TN clusters which contain NTN UE(s)

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (to be further discussed for GEO and LEO，interested companies can bring analysis and results for other values).

NTN UE:
NTN UEs dropped in TN clusters, close by TN UEs.
	TN clusters randomly placed in this NTN beam
	Only the active TN clusters which contain NTN UE(s).



	6
	TN with NTN
	TN DL
	NTN UL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE NTN UEs dropped in TN clusters
	Consider the active rate of 20% for TN.
	All active TN cells in central NTN beam



	7
	TN with NTN
	NTN DL
	TN UL
	NTN cell: 
Nadir point

NTN UE:
NTN UEs dropped in TN clusters, close by TN BS.
	TN clusters randomly placed in this NTN beam
	Only the active TN clusters which contain NTN UE(s)

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (to be further discussed for GEO and LEO，interested companies can bring analysis and results for other values).

NTN UE:
NTN UEs dropped in TN clusters, close by TN BS.
	TN clusters randomly placed in this NTN beam
	Only the active TN clusters which contain NTN UE(s).



	8
	TN with NTN
	TN UL
	NTN DL
	NTN cell:
Observe NTN central beam for SINR, 6 adjacent beams for inter-beam interference.

NTN UE:
NTN UEs dropped in TN clusters
	Consider the active rate of 20% for TN.
	All active TN cells in central NTN beam
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