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Introduction
In RAN#92e meeting, the work item [RP-221819] on NR NTN (Non-Terrestrial Networks) enhancements was approved as one of Rel-18 RAN1/2/3 package. In the previous RAN4 meeting, we reached good progress on the VSAT RF requirements, however there are still some remaining issues left for further discussions. In this contribution, we would like to share some further views on these remaining Rx requirements.
[bookmark: OLE_LINK14][bookmark: OLE_LINK20][bookmark: OLE_LINK13][bookmark: OLE_LINK10]Discussion  
2.1. The minimum EIS
During the last RAN4 meeting, we reached the following consensus for minimum EIS requirement, however there are still some further issues to be further discussed. In the following section, we want to share some further analysis on the following issues based on assumption SAN Tx power as 62dBm EIRP for LEO at peak direction and 92dBm EIRP for SAN at peak direction. 
	Agreement: 
· For minimum EIS requirement,Lower aperture size/low antenna gain compared with 60cm/39.7dBi simulation assumption could be considered for minimum EIS requirement.
· FFS on the concrete values of requirements
Agreement:
· For the VSAT REFSENS requirement, single polarization shall be assumed as baseline. 
· [If VSAT is capable with 2Rx diversity, the further delta_R [-2.5dB] with 2Rx could be added]. 
Agreement:
· For the type 3, to specify the minimum EIS requirement as [-115.6dBm]for 50MHz and for the other channel bandwidth, the corresponding EIS requirement could be scaled with PRB based compared with 50MHz under the assumption of 600km orbit. 
· For the type 1,2,4,5, to specify the minimum EIS requirement as [-126.8dBm]for 50MHz and for the other channel bandwidth, the corresponding EIS requirement could be scaled with PRB based compared with 50MHz under the assumption of GSO orbit.  



	
	GSO
	LEO1200
	LEO600 (set 1)
	LEO600 (set 2)

	
	
	
	
	
	
	
	
	

	h
	35786.00 
	35786.00 
	1200.00 
	1200.00 
	600.00 
	600.00 
	600.00 
	600.00 

	B
	6378.00 
	6378.00 
	6378.00 
	6378.00 
	6378.00 
	6378.00 
	6378.00 
	6378.00 

	r
	42164.00 
	42164.00 
	7578.00 
	7578.00 
	6978.00 
	6978.00 
	6978.00 
	6978.00 

	Elevation_degree
	30.00 
	90.00 
	45.00 
	90.00 
	45.00 
	90.00 
	45.00 
	90.00 

	Elevation_radian
	0.52 
	1.57 
	0.79 
	1.57 
	0.79 
	1.57 
	0.79 
	1.57 

	D2
	38611.64 
	35786.00 
	1579.95 
	1200.00 
	814.83 
	600.00 
	814.83 
	600.00 

	f_MHz
	17000.00 
	17000.00 
	17000.00 
	17000.00 
	17000.00 
	17000.00 
	17000.00 
	17000.00 

	Pathloss_FreeSpace
	208.78 
	208.12 
	181.02 
	178.63 
	175.27 
	172.61 
	175.27 
	172.61 

	Atmosphere_loss
	2.00 
	2.00 
	2.00 
	2.00 
	2.00 
	2.00 
	2.00 
	2.00 

	NF [dB]
	2.50 
	2.50 
	2.50 
	2.50 
	2.50 
	2.50 
	6.00 
	6.00 

	BW [MHz]
	50.00 
	50.00 
	50.00 
	50.00 
	50.00 
	50.00 
	50.00 
	50.00 

	SNR [target SNR]
	-1.00 
	-1.00 
	-1.00 
	-1.00 
	-1.00 
	-1.00 
	-1.00 
	-1.00 

	IM
	2.00 
	2.00 
	2.00 
	2.00 
	2.00 
	2.00 
	2.00 
	2.00 

	SAN_AntennaGain
	55.50 
	55.50 
	55.50 
	55.50 
	55.50 
	55.50 
	55.50 
	55.50 

	SAN_TxPower [dBm]
	88.99 
	91.99 
	61.99 
	64.99 
	61.99 
	64.99 
	61.99 
	64.99 

	EIS_min
	-121.79 
	-118.13 
	-121.03 
	-115.64 
	-115.28 
	-109.62 
	-115.28 
	-109.62 


Proposal 1:
· For the type 3, to specify the minimum EIS requirement as -115.6dBm or 50MHz and for the other channel bandwidth, the corresponding EIS requirement could be scaled with PRB based compared with 50MHz under the assumption of 600km orbit. 
· For the type 1,2,4,5, to specify the minimum EIS requirement as -122dBm for 50MHz and for the other channel bandwidth, the corresponding EIS requirement could be scaled with PRB based compared with 50MHz under the assumption of GSO orbit.  
2.2. The maximum input power
During the last RAN4 meeting, we reached the following consensus for maximum input power, however there are still some further issues to be further discussed. In the following section, we want to share some further analysis on the following issues based on assumption SAN Tx power as 62dBm EIRP for LEO at peak direction and 92dBm EIRP for SAN at peak direction, however the applicable MCS or modulation order need to be further checked.
	Agreement:
For type 3, for the maximum input power requirement, for Ka-band VSAT, only to define the requirement up to [16/64QAM]. 
· FFS on the coding rate when defining the FRC configuration for [16/64QAM] maximum input power.
· FFS on the value for maximum input power level.  
· Note: for 64QAM modulation order, the lower orbits compared with 600KM might be considered .

For type 1/2 capable of connecting with both GSO and LEO, for the maximum input power requirement, for Ka-band VSAT, only to define the requirement up to [16/64QAM] under the LEO assumption as maximum input power
· FFS on the coding rate when defining the FRC configuration for [16/64QAM/] maximum input power.
· FFS on the value for maximum input power level.  

For type 4/5 capable of connecting with GSO, for the maximum input power requirement, for Ka-band VSAT, only to define the requirement up to [16/64QAM/] under the GSO assumption as maximum input power 
· FFS on the coding rate when defining the FRC configuration for [16/64QAM/] maximum input power.
· FFS on the value for maximum input power level.  



	
	GSO
	LEO1200
	LEO600 (set 1)
	LEO600 (set 2)

	
	
	
	
	
	
	
	
	

	h
	35786.00 
	35786.00 
	1200.00 
	1200.00 
	600.00 
	600.00 
	600.00 
	600.00 

	B
	6378.00 
	6378.00 
	6378.00 
	6378.00 
	6378.00 
	6378.00 
	6378.00 
	6378.00 

	r
	42164.00 
	42164.00 
	7578.00 
	7578.00 
	6978.00 
	6978.00 
	6978.00 
	6978.00 

	Elevation_degree
	30.00 
	90.00 
	45.00 
	90.00 
	45.00 
	90.00 
	45.00 
	90.00 

	Elevation_radian
	0.52 
	1.57 
	0.79 
	1.57 
	0.79 
	1.57 
	0.79 
	1.57 

	D2
	38611.64 
	35786.00 
	1579.95 
	1200.00 
	814.83 
	600.00 
	814.83 
	600.00 

	f_MHz
	17000.00 
	17000.00 
	17000.00 
	17000.00 
	17000.00 
	17000.00 
	17000.00 
	17000.00 

	Pathloss_FreeSpace
	208.78 
	208.12 
	181.02 
	178.63 
	175.27 
	172.61 
	175.27 
	172.61 

	Atmosphere_loss
	2.00 
	2.00 
	2.00 
	2.00 
	2.00 
	2.00 
	2.00 
	2.00 

	NF [dB]
	2.50 
	2.50 
	2.50 
	2.50 
	2.50 
	2.50 
	6.00 
	6.00 

	BW [MHz]
	50.00 
	50.00 
	50.00 
	50.00 
	50.00 
	50.00 
	50.00 
	50.00 

	Target SNR for DL 64QAM
	6.00 
	9.50 
	6.80 
	12.00 
	12.50 
	18.00 
	9.00 
	15.00 

	IM
	2.00 
	2.00 
	2.00 
	2.00 
	2.00 
	2.00 
	2.00 
	2.00 

	SAN_AntennaGain
	55.50 
	55.50 
	55.50 
	55.50 
	55.50 
	55.50 
	55.50 
	58.50 

	SAN_TxPower [dBm]
	88.99 
	91.99 
	61.99 
	64.99 
	61.99 
	64.99 
	61.99 
	64.99 

	MaxInputPower
	-121.79 
	-118.13 
	-121.03 
	-115.64 
	-115.28 
	-109.62 
	-115.28 
	-109.62 

	Gain_element
	5.00 
	5.00 
	5.00 
	5.00 
	5.00 
	5.00 
	5.00 
	5.00 

	Rx_Antenna_size_min
	1067.42 
	1028.78 
	1076.93 
	1031.00 
	1064.22 
	1026.13 
	1064.22 
	1151.33 



[image: ]
Proposal 2:
· For the type 3, to specify the maximum input power as -109.6dBm for all channel bandwidth and applicable modulation order as 16QAM and [64QAM ][e.g. target SNR as 15dB]
· For the type 1,2,4,5, to specify the maximum input power as -109.6dBm for all channel bandwidth and applicable modulation order as 16QAM and [64QAM] [e.g. target SNR as 18dB]
Conclusions
In this contribution, we want to share some further views on VSAT RF requirements for NTN in Ka-band.and proposals are made as following:
Proposal 1:
· For the type 3, to specify the minimum EIS requirement as -115.6dBm or 50MHz and for the other channel bandwidth, the corresponding EIS requirement could be scaled with PRB based compared with 50MHz under the assumption of 600km orbit. 
· For the type 1,2,4,5, to specify the minimum EIS requirement as -122dBm for 50MHz and for the other channel bandwidth, the corresponding EIS requirement could be scaled with PRB based compared with 50MHz under the assumption of GSO orbit.  
Proposal 2:
· For the type 3, to specify the maximum input power as -109.6dBm for all channel bandwidth and applicable modulation order as 16QAM and [64QAM ][e.g. target SNR as 15dB]
· For the type 1,2,4,5, to specify the maximum input power as -109.6dBm for all channel bandwidth and applicable modulation order as 16QAM and [64QAM] [e.g. target SNR as 18dB]
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