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	Reason for change:
	1) The geostationary orbit scenario for additional off-axis EIRP requirements is clarified based on the FCC/ETSI regulation.
a) Referring to ETSI EN 303 978, the off-axis EIRP requirements for band n512 are specified for Earth Stations on Mobile Platforms (ESOMP) transmitting towards satellites in geostationary orbit in the 27,5 GHz to 30,0 GHz frequency bands
b) Referring to FCC 47 CFR Part 25, the off-axis EIRP requirements for band n510/n511 are specified for the earth station which is communicating with Geostationary-orbit (GSO) satellite.
    Plane perpendicular to the GSO arc: The plane that is perpendicular to the “plane tangent to the GSO arc,” as defined below, and includes a line between the earth station in question and the GSO space station that it is communicating with (FCC 47 CFR 25.103).
Plane tangent to the GSO arc: The plane defined by the location of an earth station's transmitting antenna and a line in the equatorial plane that is tangent to the GSO arc at the location of the GSO space station that the earth station is communicating with (FCC 47 CFR 25.103).
2) For On-axis cross polarization isolation specification from clause 4.2.6.1.3 of EN 303 978 and EN 303 979, most of them assume linearly polarized ESOMPs, but currently RAN4 only assume circularly polarized NTN VSAT. Thus, it’s proposed to remove the requirements for linearly polarized ESOMPs. Additionally, there is no clear definition on voltage axial ratio for circularly polarized ESOMPs. Thus, it’s proposed to add brackets for this new concept “voltage axial ratio”.
3) Based on the WF R4-2406609 in the RAN4#111 meeting, RAN4 reached some offline agreements how to arrange the regional regulatory requirements by indicating network signaling. It’s proposed to use network signaling indication method for additional regional requirements.


	
	

	Summary of change:
	1) The geostationary orbit scenario is clarified for additional off-axis EIRP requirements and Antenna pointing accuracy and performance.
2) It’s proposed to remove the requirements for linearly polarized ESOMPs. Thus, it’s proposed to add brackets for this new concept “voltage axial ratio”.
3) It’s proposed to use network signaling indication method for additional regional requirements.

	
	

	Consequences if not approved:
	1) The geostationary orbit scenario is not clarified for additional off-axis EIRP requirements and Antenna pointing accuracy and performance.
2) For On-axis cross polarization isolation specification from clause 4.2.6.1.3 of EN 303 978 and EN 303 979, most of them assume linearly polarized ESOMPs, but currently RAN4 only assume circularly polarized NTN VSAT. Additionally, there is no clear definition on voltage axial ratio for circularly polarized ESOMPs.
3) Network signaling indication method is not used for additional regional requirements.
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<<Start of Change for TS 38.101-5>>
[bookmark: _Toc161753933][bookmark: _Toc161754554][bookmark: _Toc163202127]9.2.2	Off-axis EIRP limit
[bookmark: _Toc161753934][bookmark: _Toc161754555][bookmark: _Toc163202128]9.2.2.1	General
The Off-axis EIRP density envelope is applicable within the band to NTN VSATFR2-NTN UE transmitting towards a SAN in geostationary orbit.
[bookmark: _Toc161753935][bookmark: _Toc161754556][bookmark: _Toc163202129]9.2.2.2	Minimum requirement for bands n510 and n511
For co-polarized transmissions in the plane tangent to the GSO arc, the requirements specified in table 9.2.2.2-1 apply to fixedNTN VSAT and mobile VSAT.
Table 9.2.2.2-1: Off-axis EIRP density limits for co-polarized transmissions in the plane tangent to the GSO arc
	θ value
	Maximum Off-axis EIRP (dBm)
	Measurement bandwidth (MHz)

	2.0° ≤ θ ≤ 7°
	62.5 – 25log(θ)
	1

	7° ≤ θ ≤ 9.2°
	41.5
	1

	9.2° ≤ θ ≤ 19.1°
	65.5 – 25log(θ)
	1

	19.1° < θ ≤ 180°
	33.5
	1



For co-polarized transmissions in the plane perpendicular to the GSO arc, the requirements specified in table 9.2.2.2-2 apply to fixed NTN VSAT and mobile VSAT.
Table 9.2.2.2-2: Off-axis EIRP density limits for co-polarized transmissions in the plane perpendicular to the GSO arc
	θ value
	Maximum Off-axis EIRP (dBm)
	Measurement bandwidth (MHz)

	3.5° ≤ θ ≤ 7°
	65.5 – 25log(θ)
	1

	7° ≤ θ ≤ 9.2°
	44.5
	1

	9.2° ≤ θ ≤ 19.1°
	68.5 – 25log(θ)
	1

	19.1° < θ ≤ 180°
	36.5
	1



The EIRP density levels specified in table 9.2.2.2-1 and table 9.2.2.2-2 may be exceeded by up to 3 dB, for values of θ > 7°, over 10% of the range of theta (θ) angles from 7–180° on each side of the line from the  NTN UEVSAT to the target SAN.
For cross-polarized transmissions in the plane tangent to the GSO arc and in the plane perpendicular to the GSO arc, the requirements specified in table 9.2.2.2-3 apply to fixed VSAT and mobileNTN VSAT. 
Table 9.2.2.2-2: Off-axis EIRP density limits for cross-polarized transmissions in the plane tangent to the GSO arc and in the plane perpendicular to the GSO arc
	θ value
	Maximum Off-axis EIRP (dBm)
	Measurement bandwidth (MHz)

	2.0° ≤ θ ≤ 7°
	52.5 – 25log(θ)
	1



[bookmark: _Toc161753936][bookmark: _Toc161754557][bookmark: _Toc163202130]9.2.2.3	Minimum requirement for band n512
[bookmark: _Toc161753937][bookmark: _Toc161754558][bookmark: _Toc163202131]9.2.2.3.1	Fixed VSAT
For co-polarized transmissions, the requirements specified in table 9.2.2.3.1-1 apply to fixed Fixed VSAT.
Table 9.2.2.3.1-1: Off-axis EIRP density limits for co-polarized transmissions
	θ value
	Maximum Off-axis EIRP (dBm)
	Measurement bandwidth (kHz)

	1.8° ≤ θ ≤ 7°
	49 – 25log(θ)
	40

	7° ≤ θ ≤ 9.2°
	28
	40

	9.2° ≤ θ ≤ 48°
	52 – 25log(θ)
	40

	48° < θ ≤ 180°
	20
	40

	[Note:	K=10log(N) with N the number of terminals simultaneously transmitting at the same EIRP on a given carrier frequency in the same measurement bandwidth. K = 0 if only one Fixed VSAT transmits at any one time on a given carrier frequency. See sub-clause 4.2.4.2 in [18].]



For cross-polarized transmissions, the requirements specified in table 9.2.2.3.1-2 apply to fixed Fixed VSAT.
Table 9.2.2.3.1-2: Off-axis EIRP density limits for cross-polarized transmissions
	θ value
	Maximum Off-axis EIRP (dBm)
	Measurement bandwidth (kHz)

	1.8° ≤ θ ≤ 7°
	39 – 25log(θ)
	40

	7° ≤ θ ≤ 9.2°
	18
	40

	[Note: 	K=10log(N) with N the number of terminals simultaneously transmitting at the same EIRP on a given carrier frequency in the same measurement bandwidth. K = 0 if only one Fixed VSAT transmits at any one time on a given carrier frequency. See sub-clause 4.2.4.2 in [18].]



[bookmark: _Toc161753938][bookmark: _Toc161754559][bookmark: _Toc163202132]9.2.2.3.2	Mobile VSAT
For co-polarized transmissions, the requirements specified in table 9.2.2.3.2-1 apply to mMobile VSAT.
Table 9.2.2.3.2-1: Off-axis EIRP density limits for co-polarized transmissions 
	θ value
	Maximum Off-axis EIRP (dBm)
	Measurement bandwidth (kHz)

	2.0° ≤ θ ≤ 7°
	49 – 25log(θ)
	40

	7° ≤ θ ≤ 9.2°
	28
	40

	9.2° ≤ θ ≤ 48°
	52 – 25log(θ)
	40

	48° < θ ≤ 180°
	20
	40

	[Note: 	K=10log(N) with N the number of terminals simultaneously transmitting at the same EIRP on a given carrier frequency in the same measurement bandwidth. K = 0 if only one Mobile VSAT transmits at any one time on a given carrier frequency. See sub-clause 4.2.2.2.1 in [17].]



Mobile VSAT with low elevation angles may exceed the limits specified in Table 9.2.2.3.2-1 by the amount specified in Table 9.2.2.3.2-2
Table 9.2.2.3.2-2: Off-axis EIRP density limits for co-polarized transmissions 

	Elevation angle to Satellite (ε)
	Increase in EIRP density (dB)

	ε < 5o
	2.5

	5o  < ε < 30o
	3 – 0.1 * ε



For cross-polarized transmissions, the requirements specified in table 9.2.2.3.2-2 3 apply to mMobile VSAT.
Table 9.2.2.3.2-23: Off-axis EIRP density limits for cross-polarized transmissions 
	θ value
	Maximum Off-axis EIRP (dBm)
	Measurement bandwidth (kHz)

	2.0° ≤ θ ≤ 7°
	39 – 25log(θ)
	40

	7° ≤ θ ≤ 9.2°
	18
	40

	[Note: 	K=10log(N) with N the number of terminals simultaneously transmitting at the same EIRP on a given carrier frequency in the same measurement bandwidth. K = 0 if only one Mobile VSAT transmits at any one time on a given carrier frequency. See sub-clause 4.2.2.2.1 in [17].]



[bookmark: _Toc161753939][bookmark: _Toc161754560][bookmark: _Toc163202133]9.2.2.3.3	Additional Off-axis EIRP density requirements for protection of fixed services
For [uncoordinated NTN fixed VSAT and for NTN mobile VSAT], the requirements specified in table 9.2.2.3.3-1 apply.
Table 9.2.2.3.3-1: Off-axis EIRP density limits for protection of fixed services
	Frequency Range (GHz)

	Maximum Off-axis EIRP (dBm)
	Measurement bandwidth (MHz)

	27.8285—28.4445
	
	

	28.8365 – 28.9485 (NOTE1)
	-5
	1

	28.9485 – 29.4525
	
	

	NOTE1:	When applicable, if this frequency range is allocated to fixed service.



<<Next of Change>>
[bookmark: _Toc161753987][bookmark: _Toc161754608][bookmark: _Toc163202181]9.6	Antenna pointing accuracy and performance
[bookmark: _Toc161753988][bookmark: _Toc161754609][bookmark: _Toc163202182]9.6.1	Antenna pointing accuracy
9.6.1.1	Minimum requirement for Mobile VSAT
The following requirements are applicable to Mobile VSAT operating in band n512.
The applicant shall declare the peak pointing accuracy () and the associated statistical basis.
The antenna shall maintain the declared peak pointing accuracy (), such that the off-axis EIRP emission density pattern projected onto the geostationary arc remains within the mask specified in clauses 9.2.2.2 and 9.2.2.3 when shifted by an angle of ±(°), taking into account the following factors [EN 303 97817]:
-	the worst case operational environmental conditions;
-	maximum ESOMP dynamics; and
-	the range of latitude, longitude and altitude relative to the satellite orbital position.
-	For linearly polarized ESOMPs, the following specification is required. The applicant shall declare the on-axis cross polarization isolation of the ESOMP [EN 303 978]: 
-	The polarization angle shall be continuously adjustable within the operational range as declared by the applicant. 
-	It shall be possible to fix the transmit antenna polarization angle with an accuracy of at least 1°. 
-	When linear polarization is used for both transmission and reception, the angle between the receive and corresponding transmit polarization planes shall not deviate by more than 1° from the nominal value declared by the applicant. 
[For circularly polarized ESOMPs, the applicant shall declare the voltage axial ratio.]
[bookmark: _Toc161753989][bookmark: _Toc161754610][bookmark: _Toc163202183]9.6.1.2	Minimum requirement for Fixed VSAT
The following requirements are applicable to Fixed VSAT operating in band n512 and communicating with Geostationary-orbit (GSO) SAN.
The minimum requirements are defined in terms of a) pointing stability, b) pointing accuracy capability and c) polarization angle alignment capability for linear polarization, as follows:
a) Pointing stability: Under the condition of 100 km/h maximum wind speed, with gusts of 130 km/h lasting 3 seconds, the installation shall not show any sign of permanent distortion and shall not need repointing after the application of the wind load.
b) Pointing accuracy capability: The applicant shall declare the usage area in terms of the range of latitude and longitude relative to the satellite orbital position where the alignments specified below are possible. Two sets of specifications are further defined:
-	Specification 1: Main beam pointing accuracy. The antenna sub-system alignment facilities shall enable the main beam axis to be adjusted and fixed with a pointing accuracy (δφ) of either: 
-	1) 0,1º; or 
-	2) a greater value declared by the applicant, subject to the following restrictions: 
-	the pointing accuracy (δφ) shall not exceed 30 % of the antenna transmit main beam half power beamwidth; 
-	the off-axis e.i.r.p. emission density pattern remains within the mask specified in clause 9.2.2.3 when shifted by an angle of ±(δφ – 0,1º).
-	Specification 2: Alignment with the geostationary satellite orbit. For antennas with asymmetric main beam, the antenna shall be capable of having the plane defined by the antenna main beam axis and its major axis aligned with the tangent to the geostationary orbit in accordance with the method declared by the applicant. 
c) Polarization angle alignment capability for linear polarization. Following conditions will apply:
-	The polarization angle shall be continuously adjustable within the operational range as declared by the applicant. 
-	It shall be possible to fix the transmit antenna polarization angle with an accuracy of at least 1°. 
-	When linear polarization is used for both transmission and reception, the angle between the receive and corresponding transmit polarization planes shall not deviate by more than 1° from the nominal value declared by the applicant.
9.6.2	Antenna performance
The following requirements are applicable to NTN VSAT type 1, type 2, type 4 or type 5 operating in band n511 or in band n510 and communicating with Geostationary-orbit (GSO) SAN.
The co-polarization gain in the plane tangent to the GSO arc shall not exceed the levels specified in Table 9.6.2-1. This envelope may be exceeded by up to 3 dB in 10% of the range of θ angles from ±7–180°, and by up to 6 dB in the region of main reflector spillover energy.
Table 9.6.2-1: Co-polarization gain limit in the plane tangent to the GSO arc

	θ value
	Co-polarization gain (dBi)

	2° ≤ θ ≤ 7°
	29 – 25log(θ)

	7° ≤ θ ≤ 9.2°
	8

	9.2° ≤ θ ≤ 19.1°
	32 – 25log(θ)

	19.1° < θ ≤ 180°
	0



The co-polarization gain in the plane perpendicular to the GSO arc  shall not exceed the levels specified in Table 9.6.2-2. This envelope may be exceeded by up to 3 dB in 10% of the range of θ angles from ±7–180°, and by up to 6 dB in the region of main reflector spillover energy.
Table 9.6.2-2: Co-polarization gain limit in the plane perpendicular to the GSO arc

	θ value
	Co-polarization gain (dBi)

	3.5° ≤ θ ≤ 7°
	32 – 25log(θ)

	7° ≤ θ ≤ 9.2°
	10.9

	9.2° ≤ θ ≤ 19.1°
	35 – 25log(θ)

	19.1° < θ ≤ 180°
	3



The off-axis cross-polarization gain in the plane tangent and in the plane perpendicular to the GSO arc shall not exceed the levels specified in Table 9.6.2-3. 
Table 9.6.2-3: Cross-polarization gain limit

	θ value
	Co-polarization gain (dBi)

	2° ≤ θ ≤ 7°
	19 – 25log(θ)



<<Next of Change>>
9.7	Additional regional requirements indicated by NS
9.7.1	General
Additional regional requirements can be signalled by the network. Each group of additional regional requirements is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR NTN frequency band number of the applicable FR2-NTN operating band and an associated value in the field additionalSpectrumEmission. Throughout this specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR frequency band number of the applicable operating band, the IE field freqBandIndicatorNR and an associated value of additionalSpectrumEmission in the relevant RRC information elements [8].
Table 9.7.1-1 specifies the additional regional requirements with their associated network signalling values, the applicable satellite orbit scenario(s) and applicable FR2-NTN operating band(s) for each NS value. The mapping of NR frequency band numbers and values of the additionalSpectrumEmission to network signalling labels is specified in Table 9.7.1-2.
[bookmark: _Hlk516051685]Table 9.7.1-1: Additional regional requirements indicated by Network Signalling label
	Network Signalling label
	Requirements (clause)
	Applicable Satellite orbit scenario
	NR satellite Band
	Channel bandwidth (MHz)

	NS_200N
	General requirements except for additional regional requirements
	GSO and LEO
	n512, n511, n510
	50, 100, 200, 400

	NS_201N
	Clause 9.2.2.3
Clause 9.5.3.2
Clause 9.5.3.3
Clause 9.6.1.1
Clause 9.6.1.2
[Clause 10.8]
	GSO
	n512
	50, 100, 200, 400

	NS_202N
	Clause 9.5.3.2
Clause 9.5.3.3
Clause 9.6.1.1
	LEO
	n512
	50, 100, 200, 400

	NS_203N
	Clause 9.2.2.2
Clause 9.5.2.2.2
Clause 9.6.2
	GSO
	n511, n510
	50, 100, 200, 400

	NS_204N
	Clause 9.5.2.2.2
	LEO
	n511, n510
	50, 100, 200, 400




Table 9.7.1-2: Mapping of network signalling label
	NR satellite band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n512
	NS_200N
	NS_201N
	NS_202N
	
	
	
	
	

	n511
	NS_200N
	NS_203N
	NS_204N
	
	
	
	
	

	n510
	NS_200N
	NS_203N
	NS_204N
	
	
	
	
	

	NOTE:	additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of 3GPP TS 38.331 [8].



<<End of Change>>
