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Introduction
In RAN4#105 meeting, a WF [1] on NR_NTN_enh_Part2 was approved with some open issues for further discussion. In this paper, we’d like to discuss these open issues and share our views.
Discussion
NTN UE types and parameters
Considering the agreement [2] that NTN UE in Ka-band is based the assumption that the dish antenna is used for GEO and phase antenna for LEO, also we observe fixed UE and mobile UE have the same technical characteristics (both VSAT and phased array antenna), we prefer define one type of VSAT UE used for GEO with dish antenna and one type of phased array UE for LEO.
Proposal 1: it’s to use one type of VSAT UE with dish antenna in GEO scenario and one type of phased array antenna UE in LEO-600 and LEO-1200 scenarios.
According to 38.803 [3], two sets of noise figure values have been used for the NR FR2 coexistence simulations. Specifically, 9dB has been used for 30GHz set 1 UE and BS simulations. But 1.2 dB is used in both proposals of NTN Fixed VSAT UE in agreement [1], where feeder loss, margins and other factors are not considered. We prefer to use same noise figure values in 38.803.
Proposal 2: Modify the noise figure value of NTN UE to 9dB.
We’d like to propose a set of phased array antenna UE parameters as baseline to discuss.
Proposal 3: Adopt the following phased array antenna UE parameters:
Table 2‑1 UE phased array antenna Tx characteristics
	Ka band UE phased array antenna

	1
	Ka band UE phased array antenna Characteristics

	1.1
	Antenna pattern
	[bookmark: OLE_LINK1]TR 38.921

	1.2
	Element gain (dBi) (Note 2)
	5.2

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90° for H
90° for V

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30 dB

	1.5
	Antenna polarization 
	Circular（RHCP or LHCP）

	1.6
	Antenna array configuration (Row × Column)(Note 4)
	40*40 elements

	1.7
	Number of supported polarizations, P
	1 

	1.8
	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H, 0.5 of wavelength for V 

	1.9
	Array Ohmic loss (dB) (Note 2)
	2

	1.10
	Conducted power (before Ohmic loss) per antenna element (dBm) (Note 3) 
	8 dBm

	1.11
	maximum coverage angle in the horizontal plane (degrees)
	0~360 degrees

	1.12
	vertical coverage range (degrees) between beam direction and normal direction
	0~60 degrees

	1.13
	normal direction
	Toward Z+ axis



· Note 1:	Void
· Note 2:	The element gain in row 1.2 includes the loss given in row 1.9.
· Note 3:	The conducted power per element assumes Row × Column ×Number of supported polarizations elements (i.e. power per H/V polarized element). 
· Note 4:	Row × Column means there are Row vertical and Column horizontal radiating elements.
A separate antenna is used for Rx:
Table 2‑2 UE phased array antenna Rx characteristics
	Rx antenna gain
	Same as Tx antenna gain

	Noise figure
	9dB

	Rx Feeder loss
	2dB

	Antenna temperature
	150 K 

	Max G/T figure of merit
	1.8 dB/K (NOTE)

	Typical UE height
	1m

	
NOTE:	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



NTN Satellite types and parameters
As the assumption of NTN UE that the dish antenna is used for GEO and phase antenna for LEO, we can also derive to NTN BS to simplify coexistence simulation.
Proposal 4: it’s to use one type of dish antenna SAN in GEO scenario and one type of phased array antenna SAN in LEO-600 and LEO-1200 scenarios.
As the same reason above, we prefer to use same noise figure values in 38.803 for VSAT SAN.
Proposal 5: Modify the noise figure value of SAN to 9dB.
We’d like to propose a set of phased array antenna SAN parameters as baseline to discuss.
Proposal 6: Adopt the following phased array antenna SAN parameters:
Tx and Rx antenna are separate antenna. 
Table 2‑3 SAN phased array antenna Tx characteristics
	Ka band SAN phased array antenna

	1
	Ka band SAN phased array antenna Characteristics

	1.1
	Antenna pattern
	TR 38.921

	1.2
	Element gain (dBi) (Note 2)
	4

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90 for H
90 for V

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30

	1.5
	Antenna polarization 
	Circular（RHCP or LHCP）

	1.6
	Antenna array configuration (Row × Column)(Note 4)
	441 elements (21*21)

	1.7
	Number of supported polarizations, P
	1

	1.8
	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H
0.5 of wavelength for V

	1.9
	Array Ohmic loss (dB) (Note 2)
	2

	1.10
	Conducted power (before Ohmic loss) per antenna element (dBm) (Note 3) 
	10dBm

	1.11
	maximum coverage angle in the horizontal plane (degrees)
	360 degrees

	1.12
	vertical coverage range (degrees) between beam direction and normal direction
	54 degrees

	1.13
	normal direction
	Toward Z- axis


· Note 1:	Void
· Note 2:	The element gain in row 1.2 includes the loss given in row 1.9.
· Note 3:	The conducted power per element assumes Row × Column ×Number of supported polarizations elements (i.e. power per H/V polarized element).
Note 4: Row × Column means there are Row vertical and Column horizontal radiating elements.
Table 2‑4 SAN phased array antenna Rx characteristics
	Rx antenna gain
	Same as Tx antenna gain

	Noise figure
	9

	Rx Feeder loss
	2dB

	Max G/T figure of merit
	-5 (dB/K) (Note)

	NOTE:	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



Number of active UE (UL)
Other than NTN UE in S, NTN UE in Ka has the capability to utilize full bandwidth in UL. We can simplify the active UE model and use same model in TN, i.e. in case of 200MHz BW and SCS 120 kHz, 3 UEs and 44RBs per UE for GEO and LEO are configured.
Proposal 7: In case of 200MHz BW and SCS 120 kHz, 3 UEs and 44RBs per UE for GEO and LEO are configured for coexistence simulation.
Summary
Based on the discussion above, the following observations and proposals are listed.
Proposal 1: it’s to use one type of VSAT UE with dish antenna in GEO scenario and one type of phased array antenna UE in LEO-600 and LEO-1200 scenarios.
Proposal 2: Modify the noise figure value of NTN UE to 9dB.
Proposal 3: Adopt the phased array antenna UE parameters as Table 2‑1 and Table 2‑2
Proposal 4: it’s to use one type of dish antenna SAN in GEO scenario and one type of phased array antenna SAN in LEO-600 and LEO-1200 scenarios.
Proposal 5: Modify the noise figure value of SAN to 9dB.
Proposal 6: Adopt the phased array antenna SAN parameters as Table 2-3 and Table 2-4
Proposal 7: In case of 200MHz BW and SCS 120 kHz, 3 UEs and 44RBs per UE for GEO and LEO are configured for coexistence simulation.
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