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1 Introduction
According to the Rel-18 NR NTN enhancement WID, RAN4 has been mandated to study and identify NTN example band in above 10 GHz. 
The following assumptions are taken a baseline for this work:
· GSO and NGSO (e.g. LEO, MEO, HEO) based satellite access to be considered
· ESIM scenarios for NGSO in Ka band are not considered in this WI. 
· Targeted UE types: fixed and mobile VSAT. VSAT UE characteristics from TR38.821 to be considered in priority but additional NTN UE classes may be considered if justified
· Regarding mobile VSAT, three types of terminals and scenarios exist; airborne, maritime and land based ESIM. Which type(s) to be specified depends on the outcome of the regulation analysis and co-existence study.
· FDD mode is assumed for satellite operation above 10 GHz, while TDD mode is assumed for terrestrial operation in FR2
· The ITU-R harmonized Ka band will serve as reference
· Co-existence between overlapping NTN and TN band portions is out of scope of this work item. This aspect will be captured in the specification.
For co-existence studies, following considerations should be taken into account: 
· Relevant coexistence scenarios and analysis to be considered in RAN4, if and where applicable, to ensure that satellite bands introduced in 3GPP for NTN shall not impact the existing specifications and shall not cause degradation (in the sense of RAN4 co-existence studies) to networks in 3GPP specified terrestrial bands adjacent to the NTN band. In that, it is assumed that the NTN-TN adjacent band coexistence will be performed at the harmonized Ka band edges. The outcome is expected to be applicable to all NTN-TN adjacent band scenarios (if any) in the whole Ka band range where applicable and regulations allow.
· For all the above, RAN4 process as agreed for NTN in FR1 should be used for coexistence analysis in above 10 GHz bands.
 
In the RAN4 #104-bis-e and 105 meeting, agreements on some assumptions have been achieved. And the remaining issues have been discussed in this paper.
2 Discussion
Network layout model
TN Urban area should be considered in the coexistence study, cause the NTN UE deployment is not certain. The NTN UE also have the possiblity move into the TN Urban area, or the user of NTN UE opened in the Urban area. Those two scenario can generate interference to the TN base stations.  When a large area that covered by a NTN satellite beam is considered in the study, density can be a better value to reflect the deployment of the base station. Therefore:
Proposal 1: Consider Urban TN with density in the NTN satellite beam covered area.
System parameters
Proposal 2: propose Table 1 as the Set-1 NTN satellite Noise figure assumptions.
Table 1 Set-1 NTN satellite Noise figure in dB
	Satellite
	GEO
	LEO 600
	LEO 1200

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

	G_Rx (dBi)
	58.5
	38.5
	38.5

	NF (dB)
	5.9
	0.9
	0.9



Proposal 3: propose Table 2 as the parameters for the NTN Fixed VSAT UE.
Table 2 NTN Fixed VSAT UE parameter
	Characteristics

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

	Polarisation
	Circular

	Efficiency
	

	Rx Antenna gain 
	39.7 dBi 

	Noise figure
	1.2 dB

	Rx Feeder loss
	-0.5dB

	Antenna temperature
	150 K

	Sky temperature
	N/A

	Ground temperature
	N/A

	G/T figure of merit
	15.35 (dB/K) (Note 2)

	Rx Feeder loss
	

	Tx transmit power
	2 W (33 dBm)

	Tx antenna gain
	43.2 dBi

	Output loss
	

	EIRP
	45.2 dBW

	UE height
	FFS

	
	NOTE 1:	VSAT terminal characteristics could be implemented with phased array antenna
NOTE 2:	For the computation of G/T or figure of merit, following formula applies in dB:
G/T = Ga – NF – 10*LOG (To+(Ta-To)/(100.1*NF))
Where:
-	Antenna Gain : Ga in dBi
-	Ambient Temperature : T0 (usually 290 K)
-	Antenna temperature : Ta (typically 290 K with 0 dBi gain and 150 K with >30 dBi gain)
-	Noise Figure: NF in dB



Proposal 4: Propose Table 3 as the antenna parameters for the NTN movable VSAT UE.

Table 3 Antenna parameters for the NTN movable VSAT UE
	Characteristics
	ESIM (TR 38.821)
	ESIM (ITU)

	Antenna type and configuration
	Directional
(M,N,P,Mg,Ng) = (64,32,2,1,1); 
(dV,dH) = (0.5, 0.5)λ with directional antenna element (HPBW=65 deg)
	Antenna pattern: S.580-6

	Polarisation
	Linear: +/-45°X-pol
	

	Element gain including loss
	5.5dBi
	

	Rx Antenna gain 
	3dBi per elemant
	45 dBi

	Antenna temperature
	150 K
	

	Noise figure
	11dB
	

	Tx transmit power
	10*log10(64*32)+7 dBm)
	Transmit power density（dBW/Hz）-46.3

	Tx antenna gain 
	3 dBi per element
	45 dBi



Proposal 5: Propose Table 4 as the Horizontal boresight and Vertical tilt assumptions of NTN UEs

Table 4 Horizontal boresight and Vertical tilt assumptions of NTN UEs
	
	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)



Proposal 6: TN parameters of Dense Urban Micro base station need to be considered.

Antenna and beam forming pattern modelling
Satellite and UE Antenna and beam forming pattern modelling 
Proposal 7: Refers to TR 38.863 to determine the Satellite and UE Antenna and beam forming pattern modelling.
TN BS and UE antenna and beam forming pattern modelling
Proposal 8: Base station and UE antenna pattern modelling are proposed according to the TR 38.803.


3 Conclusion
Proposal 1: Consider Urban TN with density in the NTN satellite beam covered area.
Proposal 2: propose Table 1 as the Set-1 NTN satellite Noise figure assumptions.
Proposal 3: propose Table 2 as the parameters for the NTN Fixed VSAT UE.
Proposal 4: Propose Table 3 as the antenna parameters for the NTN movable VSAT UE.
Proposal 5: Propose Table 4 as the Horizontal boresight and Vertical tilt assumptions of NTN UEs
Proposal 6: TN parameters of Dense Urban Micro base station need to be considered.
Proposal 7: Refers to TR 38.863 to determine the Satellite and UE Antenna and beam forming pattern modelling.
Proposal 8: Base station and UE antenna pattern modelling are proposed according to the TR 38.803.
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