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1 Introduction
This document analyses and proposes the simulation assumptions for the NTN coexistence study for the NTN enhancements frequency band in the scope of the NTN enhancements WI ([1]), focusing on the remaining open issues after last RAN4#104-bis-e meeting, based on our contribution [3] to that meeting.
2 Discussion
Deployment types 
In last RAN4#104-bis-e meeting, it was commented that rural macro should be investigated. Nevertheless, we don’t think this is needed:
· For FR2, we don’t expect any rural deployment for TN, this was excluded from the early NR studies.
· Even if NTN is operating in a rural type of environment, this would have no impact in the coexistence studies. Indeed, for the coexistence simulations, RAN4 is looking at the worst-case scenarios and so the assumption is that NTN UEs are dropped a at the edge of TN cluster. In other words, the fact that those NTN UEs are located in an NTN “macro urban” or in an NTN “rural macro”, as they will be always at the edge of TN cluster, has very minor impact (if any) on the simulations results. 
Proposal1: RAN4 should not consider the rural macro deployment scenario for TN and NTN.
NTN UE types 
According to the NTN enhancement WI ([1]), several type of NTN UEs should be considered: fixed VSAT and mobile VSAT (or ESIM). 
According to ITU, there are several type of ESIMs:
· Land ESIM or L-ESIM.
· Aeronautical ESIM or A-ESIM.
· Maritime ESIM or M-ESIM.
The Annex 2 of Resolution COM5/6 adopted in WRC-19 ([4]) has specified:
· A minimum distance of 70 km for a M-ESIM to operate without the agreement of any administration. 
· A maximum pfd below and above an altitude of 3 km for a A-ESIM to operate. 
Observation1: ITU Resolution COM5/6 has specified a minimum distance (M-ESIM) and a maximum pfd (A-ESIM ) for those 2 types of ESIM to operate.  
Based on this observation, we would propose to not consider M-ESIM in the RAN4 coexistence study, relying then on ITU Resolution COM5/6 and national regulation for those type of NTN UE. Also, we would propose to consider A-ESIM as second priority for the coexistence study.
Proposal2: RAN4 should only consider L-ESIM type of NTN device for its coexistence studies, A-ESIM might be considered as second priority.
Scenarios 
NTN bands are FDD type while upper 5GHz TN bands are all TDD. This means that, in its coexistence studies,  RAN4 should investigate considered NTN UL vs both TN UL and DL and NTN DL vs both TN UL and DL. 
It could be observe that, per today, there is no TN band specified around the 17.7-21.2 GHz frequency range. One might then suggest to not study NTN DL -TN UL/DL coexistence for that frequency range. 
Nevertheless, we would like to remind that the RAN4 coexistence studies are the first input to specify BS/UE ACLR/ACS, OBUE and blocking requirements. 
By ignoring the 17.7-21.2 GHz frequency range, RAN4 will not be able to specify the NTN SAN ACLR, the NTN UE ACS, the NTN SAN blocking requirement and the NTN OBUE/SEM requirements. As a consequence, the NTN Ka-band could only be specified as a FDD UL band only and not as FDD DL/UL band. 
Also, by not considering the 17.7-21.2 GHz frequency range, the NTN Ka-band could not be considered as a reference band anymore as stated in the WI: coexistence studies will most likely be needed again when specifying other NTN bands.
Proposal3: As the Ka-band should be considered as a reference band in this WI, RAN4 shall study both NTN UL and NTN DL cases in the coexistence system simulations.
NTN UE parameters
In last RAN4#104-bis-e meeting, the NTN UE parameters were discussed, and two slightly different proposals were presented, one proposing the parameters captured in TR 38.821 for 20 and 30GHz, and the one with adjusted parameters for the NTN Ka-band frequency ranges. 
Also, thanks to the input from satellite companies, RAN4 had a better understanding on the different UE types which might operate in this NTN Ka-band. Notably, fixed VSAT and mobile VSAT have the same technical characteristics. 
Considering the agreement ([5]) on the representative frequencies will be 20 GHz (DL) and 30GHz (UL), we prefer reusing the TR 38.821 parameters for NTN VSAT UEs, fixed and mobile.
Proposal4: Adopt the following parameters for fixed and mobile VSAT:
	Characteristics
	Fixed or mobile VSAT 

	Antenna type and configuration
	Directional
Section 6.4.1 of [2] with 60 cm equivalent aperture diameter

	Polarisation
	circular

	Rx Antenna gain 
	39.7 dBi 

	Antenna temperature
	150 K

	Noise figure
	1.2 dB

	Tx transmit power
	2 W (33 dBm)

	Tx antenna gain
	43.2 dBi



Some additional parameters (e.g. efficiency, Rx feeder loss and output loss, … ) were also proposed but further understanding of those parameters and their relevance in the context of the coexistence study would require further discussion.
TN BS antenna parameters
In last RAN4#104-bis-e meeting, even if this is not the most accurate model agreed in RAN4, we compromised on using the TN BS antenna model from TR 38.803. Nevertheless, the TN antenna parameters captured in this TR are not normalized, this would compromise the accuracy and reliability of the coexistence study. 
Proposal5: Adopt the following TN antenna parameters:
	
	Macro urban

	Base Station Antenna Characteristics

	Antenna pattern
	TR 38.803

	Element gain GE,max (dBi) 
	5.5

	Horizontal 3dB /vertical 3dB 3 dB beam width of single element (degree) 
	90º for H
90º for V

	Horizontal/vertical front‑to‑back ratio Am (dB)
	30 for both H/V

	Side lobe suppression SLAv (dB)
	30

	Antenna polarization 
	Linear ±45º

	Antenna array configuration (Row × Column) 
	16 × 8 elements

	Horizontal/Vertical radiating element spacing 
	dh = 0.5 l
dv  = 0.5 l

	Array Ohmic loss LE (dB) 
	2

	Conducted power (before Ohmic loss) per antenna element (dBm) 
	22

	Mechanical downtilt (degrees)
	10



Network and UE deployment
Starting from the NTN FR1 simulation assumptions, we would propose the Annex 1 rules for network and NTN deployment and observation for the coexistence simulations in NTN Ka-band.
Proposal6: Adopt the network and UE deployment considerations listed in Annex 1.
2. Conclusion
In this contribution, we analyzed the remaining open issues for the NTN Ka-band coexistence study. We made the following observations and proposals:
Proposal1: RAN4 should not consider the rural macro deployment scenario for TN and NTN.
Observation1: ITU Resolution COM5/6 has specified a minimum distance (M-ESIM) and a maximum pfd (A-ESIM ) for those 2 types of ESIM to operate.  
Proposal2: RAN4 should only consider L-ESIM type of NTN device for its coexistence studies, A-ESIM might be considered as second priority.
Proposal3: As the Ka-band should be considered as a reference band in this WI, RAN4 shall study both NTN UL and NTN DL cases in the coexistence system simulations.

Proposal4: Adopt the following parameters for fixed and mobile VSAT:
	Characteristics
	Fixed or mobile VSAT 

	Antenna type and configuration
	Directional
Section 6.4.1 of [2] with 60 cm equivalent aperture diameter

	Polarisation
	circular

	Rx Antenna gain 
	39.7 dBi 

	Antenna temperature
	150 K

	Noise figure
	1.2 dB

	Tx transmit power
	2 W (33 dBm)

	Tx antenna gain
	43.2 dBi



Proposal5: Adopt the following TN antenna parameters:
	
	Macro urban

	Base Station Antenna Characteristics

	Antenna pattern
	TR 38.803

	Element gain GE,max (dBi) 
	5.5

	Horizontal 3dB /vertical 3dB 3 dB beam width of single element (degree) 
	90º for H
90º for V

	Horizontal/vertical front‑to‑back ratio Am (dB)
	30 for both H/V

	Side lobe suppression SLAv (dB)
	30

	Antenna polarization 
	Linear ±45º

	Antenna array configuration (Row × Column) 
	16 × 8 elements

	Horizontal/Vertical radiating element spacing 
	dh = 0.5 l
dv  = 0.5 l

	Array Ohmic loss LE (dB) 
	2

	Conducted power (before Ohmic loss) per antenna element (dBm) 
	22

	Mechanical downtilt (degrees)
	10



Proposal6: Adopt the network and UE deployment considerations listed in Annex 1.
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Annex 1. Consideration of Network and UE deployment

	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 at the edge of TN clusters
	One cluster with 19 TN cells (57 sectors) randomly placed in the central NTN beam
	
All active TN clusters which has the NTN UE(s) at its edge.



	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 at the edge of TN clusters
	Consider an active rate of 20% for TN.
	All active TN cells in central NTN beam



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

NTN UE:
NTN UEs dropped outside or at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	All in central NTN beam

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (45° for GEO and LEO，Interested companies can bring analysis and results for other values)

NTN UE:
NTN UEs dropped outside or at the edge of TN clusters
	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 at the edge of TN clusters
	TN randomly placed in this NTN beam
	All active TN clusters which have the NTN UE(s) at its edge.



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

NTN UE:
NTN UEs dropped at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	All active TN clusters which have the NTN UE(s) at its edge

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (45° for GEO and LEO，Interested companies can bring analysis and results for other values).

NTN UE:
NTN UEs dropped at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	All active TN clusters which have the NTN UE(s) at its edge.



	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 outside or at the edge of 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 at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	All active TN clusters which have the NTN UE(s) at its edge

	
	
	
	
	NTN cell:
NTN cell with satellite at low elevation (45° for GEO and LEO，Interested companies can bring analysis and results for other values).

NTN UE:
NTN UEs dropped at the edge of TN clusters
	TN clusters randomly placed in this NTN beam
	All active TN clusters which have the NTN UE(s) at its edge.



	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 outside or at the edge of TN clusters
	Consider the active rate of 20% for TN.
	All active TN cells in central NTN beam



