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Introduction
In the RAN4#110bis meeting, RAN4 didn’t make a good progress on Rx requirements of Ka band VSAT referring to the WF [1]. In this meeting, we’d like to further discuss EIS requirements, maximum input level and ACS requirements.
Discussion
OTA reference sensitivity level
[bookmark: _Hlk166252239]Based on the ACS discussion in lasting meeting, NTN VSAT vendors may declare the OTA sensitivity level for ACS testing referring to the definition of FR2 TN BS ACS requirements. In addition, the minimum EIS requirements specified in current spec cannot reflect the real performance of the NTN VSAT as different antenna apertures lead to different EIS requirements.
Observation 1: the minimum EIS requirements specified in current spec cannot reflect the real performance of the NTN VSAT as different antenna apertures lead to different EIS requirements.

Thus, it’s proposed to consider declaration method for the NTN VSAT EIS requirements referring to the FR2 TN BS REFSENS requirements.
Proposal 1: To consider declaration methodology for the NTN VSAT EIS requirements with the following changes.

	[bookmark: _Toc163202189][bookmark: _Toc161754616][bookmark: _Toc161753995]10.3.2	Minimum requirement
[bookmark: _Hlk44411793]The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as [specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity specified in Table 10.3.2-1. and And EISREFSENS_50M declared by the vendor is an integer value in the range specified in Table 10.3.2-2 for different types of NTN VSAT]. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).
Table 10.3.2-1: OTA reference sensitivity requirement for NTN VSAT
	NTN VSAT channel bandwidth (MHz)
	UL/DL RB allocation
	OTA reference sensitivity level, EISREFSENS
(dBm)

	50, 100, 200, 400
	Full RB allocation NRB as specified in clause 5.3.2
	EISREFSENS_50MHz + 10log10(NRB x SCS x 12 / factor)
(NOTE 1)

	NOTE 1:	The “factor” represents the normalized factor to scale EIS for different (Channel bandwidth, SCS) configurations. The value of factor is 66 RBs x 60 kHz SCS x 12, i.e. 47520 kHz.



Table 10.3.2-2: The range of EISREFSENS_50MHz value declared by vendor per NTN VSAT 
	Operating band
	NTN VSAT class
	NTN VSAT type
	The range of EISREFSENS_50MHz
(dBm)

	n512, n511
	Fixed VSAT
	1, 2
	≤ -122

	
	
	3
	≤ -115.6

	n512, n511, n510
	Mobile VSAT
	4, 5
	≤ -122





Maximum input level (WF R4-2403649)
If we assume 66dbm EIRP for SAN LEO400, the DL link budget is shown below for LEO400.
Table 5 the calculation of DL link budgets for LEO600
	
	LEO600

	SAN EIRP (dBm)
	66

	Distance (m)
	400000

	center frequency (GHz)
	17

	freePathloss
	169.1

	Received signal level at OTA (dBw)
	-133.09

	Received signal level at OTA (dBm)
	-103.09


Considering some margins, it’s proposed to specify -101dBm as OTA maximum input level for Ka band NTN UE.
Proposal 2: it’s proposed to specify -101dBm as OTA maximum input level for (type 3 UE) fixed VSAT supporting LEO only with electronical steering antenna.
As the SNR can be higher than 10dB, the 64QAM can be used for the maximum input level tests.
Proposal 3: it’s proposed to define 64QAM for maximum input level tests.
ACS requirements
In the last meeting, we provided a framework [2] to elaborate how to specify the ACS test configuration for Ka band NTN VSAT as shown below.
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	Declared Sensitivity + Degradation Value

	PInterferer for band n512, n511, n510
	dBm
	Max( Declared Sensitivity -1 + ACS + 10log10(10^( Degradation Value /10)-1), maximum value)

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 3
	100
/
-100
NOTE 3
	200
/
-200
NOTE 3
	400
/
-400
NOTE 3

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern as described in Annex A.3.2 and set-up according to Annex C.
NOTE 2:	The “Declared Sensitivity” is the actual Rx sensitivity declared by VSAT, which should be less than or equal to the REFSENS power level specified in Clause 10.3.
NOTE 3:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to (CEIL(|FInterferer(offset)|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 4:	The transmitter shall be set to same as the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Clause 10.3.



1) If WG can agree proposal 1, the declared Sensitivity can be replaced by EISREFSENS specified in OTA reference sensitivity requirements. 
2) ACS = 25dB.
3) Degradation Value = 6dB referring to the definition of TN FR2 BS.
4) Maximum value can be derived based on the Limits of power flux-density from space stations in the Radio Regulations [3], since it’s assumed that the interference is from the beam peak direction.

In the ARTICLE 21 of section V from the ITU Radio Regulations, the following requirements are specified.

	Section V − Limits of power flux-density from space stations
21.16	§ 6	1)	The power flux-density at the Earth’s surface produced by emissions from a space station, including emissions from a reflecting satellite, for all conditions and for all methods of modulation, shall not exceed the limit given in Table 21-4. The limit relates to the power flux-density which would be obtained under assumed free-space propagation conditions and applies to emissions by a space station of the service indicated where the frequency bands are shared with equal rights with the fixed or mobile service, unless otherwise stated.


	Frequency band
	Service*
	Limit in dB(W/m2) for angles
of arrival (δ) above the horizontal plane
	Reference bandwidth

	
	
	0°-5°
	5°-25°
	25°-90°
	

	13.4-13.65 GHz
(Region 1)
	Fixed-satellite
(space-to-Earth)
(geostationary-satellite orbit)
	0°-25°
	25°-80°
	80°-84°
	84°-90°
	4 kHz

	
	
	−159 + 
0.4δ 19
	−149 19
	−149 − 
0.5(δ − 80) 19
	−151 19
	

	17.7-19.3 GHz 7, 8
	Fixed-satellite
(space-to-Earth)
Meteorological-satellite
(space-to-Earth)
	0°-5°
	5°-25°
	25°-90°
	1 MHz

	
	
	−115 14, 15
or
−115 − X 13
	−115 + 0.5(δ − 5) 14, 15
or
−115 − X + ((10 + X )/20)
(δ − 5) 13
	−105 14, 15
or
−105 13
	

	17.7-19.3 GHz 7, 8
	Fixed-satellite
(space-to-Earth)
	0-3
	3-12
	12-25
	−105 16
	1 MHz

	
	
	−120 16
	−120 + 
(8/9)
(δ − 3) 16
	−112 +
(7/13)
(δ − 12) 16
	
	

	19.3-19.7 GHz
	Fixed-satellite
(space-to-Earth)
	0-3
	3-12
	12-25
	−105 16
	1 MHz

	
	
	−120 16
	−120 + 
(8/9)
(δ − 3) 16
	−112 +
(7/13)
(δ − 12) 16
	
	






[bookmark: _Hlk166262372]Observation 2: The maximum Limit of power flux-density at the Earth’s surface from space stations in the ITU Radio Regulations is -105dBw/m2/MHz in 17.7GHz ~ 21.2GHz where the frequency bands are shared with equal rights with the fixed or mobile service.

[bookmark: _Hlk166262774]Proposal 4: -105 dBw/m2/MHz limit of power flux density can be used to derive the maximum interference level.

The calculation from -105dBm/m2/MHz PFD to OTA maximum interreference level is shown below.

	1) The inference source EIRP (dBm/MHz) at 600km = -105dBm/m2/MHz + 10log10(4π×6000002) = 51.56 dBm/MHz
2) The OTA maximum interreference level (dBm/MHz) = The inference source EIRP (dBm/MHz) at 600km – FSPL(fc, distance) = 51.56 dBm/MHz – [32.45+20×log10(17)+20×log10(600000)] = -121.07 dBm/MHz
3) The OTA maximum interreference level (dBm/50MHz) = -121.07 dBm/MHz + 10×log10(50) = -104.07 dBm/50MHz




[bookmark: _Hlk166264729]In total, it’s proposed to specify ACS test configuration below.

Proposal 5: it’s proposed to specify ACS test configuration below.

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	EISREFSENS_50M + 6 dB + 10log10(NRB x SCS x 12 / factor)

	PInterferer for band n512, n511, n510
	dBm
	Max((EISREFSENS_50M + 28.7), -104.07) + 10log10(NRB x SCS x 12 / factor)

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 3
	100
/
-100
NOTE 3
	200
/
-200
NOTE 3
	400
/
-400
NOTE 3

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern as described in Annex A.3.2 and set-up according to Annex C.
NOTE 2:	EISREFSENS_50M declared by the vendor is an integer value in the range specified in Table 10.3.2-2 for different types of NTN VSAT.
NOTE 3:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to (CEIL(|FInterferer(offset)|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
[NOTE 4:	The transmitter shall be set to same as the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Clause 10.3.]
NOTE 5:	The “factor” represents the normalized factor to scale wanted signal and interference level for different (Channel bandwidth, SCS) configurations. The value of factor is 66 RBs x 60 kHz SCS x 12, i.e. 47520 kHz.




Summary
Observation 1: the minimum EIS requirements specified in current spec cannot reflect the real performance of the NTN VSAT as different antenna apertures lead to different EIS requirements.

Proposal 1: To consider declaration methodology for the NTN VSAT EIS requirements with the following changes.

	10.3.2	Minimum requirement
The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as [specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity specified in Table 10.3.2-1. and And EISREFSENS_50M declared by the vendor is an integer value in the range specified in Table 10.3.2-2 for different types of NTN VSAT]. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).
Table 10.3.2-1: OTA reference sensitivity requirement for NTN VSAT
	NTN VSAT channel bandwidth (MHz)
	UL/DL RB allocation
	OTA reference sensitivity level, EISREFSENS
(dBm)

	50, 100, 200, 400
	Full RB allocation NRB as specified in clause 5.3.2
	EISREFSENS_50MHz + 10log10(NRB x SCS x 12 / factor)
(NOTE 1)

	NOTE 1:	The “factor” represents the normalized factor to scale EIS for different (Channel bandwidth, SCS) configurations. The value of factor is 66 RBs x 60 kHz SCS x 12, i.e. 47520 kHz.



Table 10.3.2-2: The range of EISREFSENS_50MHz value declared by vendor per NTN VSAT 
	Operating band
	NTN VSAT class
	NTN VSAT type
	The range of EISREFSENS_50MHz
(dBm)

	n512, n511
	Fixed VSAT
	1, 2
	≤ -122

	
	
	3
	≤ -115.6

	n512, n511, n510
	Mobile VSAT
	4, 5
	≤ -122






Proposal 2: it’s proposed to specify -101dBm as OTA maximum input level for (type 3 UE) fixed VSAT supporting LEO only with electronical steering antenna.
Proposal 3: it’s proposed to define 64QAM for maximum input level tests.

Observation 2: The maximum Limit of power flux-density at the Earth’s surface from space stations in the ITU Radio Regulations is -105dBw/m2/MHz in 17.7GHz ~ 21.2GHz where the frequency bands are shared with equal rights with the fixed or mobile service.

Proposal 4: -105 dBw/m2/MHz limit of power flux density can be used to derive the maximum interference level.

Proposal 5: it’s proposed to specify ACS test configuration below.

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	EISREFSENS_50M + 6 dB + 10log10(NRB x SCS x 12 / factor)

	PInterferer for band n512, n511, n510
	dBm
	Max((EISREFSENS_50M + 28.7), -104.07) + 10log10(NRB x SCS x 12 / factor)

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 3
	100
/
-100
NOTE 3
	200
/
-200
NOTE 3
	400
/
-400
NOTE 3

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern as described in Annex A.3.2 and set-up according to Annex C.
NOTE 2:	EISREFSENS_50M declared by the vendor is an integer value in the range specified in Table 10.3.2-2 for different types of NTN VSAT.
NOTE 3:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to (CEIL(|FInterferer(offset)|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
[NOTE 4:	The transmitter shall be set to same as the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Clause 10.3.]
NOTE 5:	The “factor” represents the normalized factor to scale wanted signal and interference level for different (Channel bandwidth, SCS) configurations. The value of factor is 66 RBs x 60 kHz SCS x 12, i.e. 47520 kHz.
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