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Introduction
[bookmark: _Hlk165051551]In the RAN4#111 meeting, RAN4 reached some offline agreements how to arrange the regional regulatory requirements by indicating network signaling below in the WF [3].


	Offline agreement for NS indication for regional requirements 
[bookmark: _Hlk165051157]Step 1: to make the regulatory requirement clear and applicable to which bands; 
Step 2: to further discuss how to arrange the regulatory requirement in the specification next meeting;




In the RAN4#110bis meeting, RAN4 has made the regulatory requirement clear initially and clarify the applicable bands. In this meeting, we’d like to discuss how to arrange the regulatory requirement in NTN VSAT specification.

Discussion
Summary of current regional regulatory requirements for NTN VSAT
After going through the latest endorsed big CR [1] and the latest specification TS 38.101-5 18.5.0 [2], all the regulatory requirements are summarized below. Currently, only ETSI and FCC regulatory requirements are captured into the current specification. Additionally, some regulatory requirements are only relative to the GSO scenario and some of them are for both GSO scenario and NGSO scenario.
Table 1 Summary of all the regulatory requirements in current TS 38.101-5 18.5.0
	
	
	FCC for GSO scenario
	FCC for NGSO scenario
	ETIS for GSO
	ETIS for NGSO

	Clause 9.2.2 Off-axis EIRP limit
	9.2.2.2 for band n510 and n511
	FCC 47 CFR Part 25.218 for GSO
	NA
	NA
	NA

	
	9.2.2.3 for band n512
	NA
	NA
	EN 303 978: GSO (ESIM).
EN 301 459: GSO
	NA

	Clause 9.5.2.2 Spectrum emission mask
	9.5.2.2.2 Additional spectrum emission mask
	FCC 47 CFR Part 25.202 in paragraphs (f)(1) through (f)(4).
	FCC 47 CFR Part 25.202 in paragraphs (f)(1) through (f)(4).
	NA
	NA

	Clause 9.5.3 Spurious Emissions
	9.5.3.2	 On-axis spurious requirement
9.5.3.3	 Off-axis spurious requirement
	NA
	NA
	EN 303 978 clause 4.2.2.2.2: GSO (ESIM), 
	EN 303 979 clause 4.2.2.2.2: ESIM communicating with NGSO

	Clause 9.6 Antenna pointing accuracy and performance
	9.6.1.1 Minimum requirement for Mobile VSAT
	NA
	NA
	EN 303 978: GSO (ESIM).
	EN 303 979: ESIM communicating with NGSO

	
	9.6.1.2 Minimum requirement for Fixed VSAT
	NA
	NA
	EN 301 459: GSO
	NA

	
	9.6.2 Antenna performance
	FCC 47 CFR Part 25.209: GSO scenario
	NA
	NA
	NA

	Clause 10.8 Receiver antenna off-axis performance
	
	NA
	NA
	EN 301 360: GSO
EN 301 459: GSO
EN 303 978: GSO (ESIM)
	NA



Thus, from RAN4 RF perspective, at least four network signalling values can be designed to reflect these FCC/ETSI regulatory requirements in the following table.
Table 2 The proposed NS values to reflect FCC/ETSI regulatory requirements
	Network Signalling label
	Requirements (clause)
	Applicable Satellite orbit scenario
	NR satellite Band
	Channel bandwidth (MHz)

	NS_200N
	General requirements except for additional regional regulatory 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



The mapping of network signalling label is proposed below.
Table 3 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].



Proposal 1: To introduce NS values for FCC/ETSI regulatory requirements in Ka band by leveraging the existing IE additionalSpectrumEmission.
	Network Signalling label
	Requirements (clause)
	Applicable Satellite orbit scenario
	NR satellite Band
	Channel bandwidth (MHz)

	NS_200N
	General requirements except for additional regional regulatory 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



	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].



On-axis cross polarization isolation requirements VS Pointing accuracy requirements in clause 9.6.1
The on-axis cross polarization isolation requirements are mixed with Pointing accuracy requirements in clause 9.6.1
The current requirements specified in clause 9.6.1 from TS 38.101-5 are cited below.
	[bookmark: _Toc161753988][bookmark: _Toc161754609][bookmark: _Toc163202182]9.6.1	Minimum requirement for Mobile VSAT
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 303 978]:
-	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.



The highlighted blue parts are from clause 4.2.6.1.2 of EN 303 978 and EN 303 979 for pointing accuracy specification. However, the highlighted yellow parts are from clause 4.2.6.1.3 of EN 303 978 and EN 303 979 for On-axis cross polarization isolation specification. From our perspective, these two parts are not very relative and should be discussed separately. 
For the highlighted yellow parts, 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”.
Proposal 2: To consider the following modifications for clause 9.6.1 from TS 38.101-5.
	9.6.1	Minimum requirement for Mobile VSAT
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 303 978]:
-	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.]




Summary
Proposal 1: To introduce NS values for FCC/ETSI regulatory requirements in Ka band by leveraging the existing IE additionalSpectrumEmission.
	Network Signalling label
	Requirements (clause)
	Applicable Satellite orbit scenario
	NR satellite Band
	Channel bandwidth (MHz)

	NS_200N
	General requirements except for additional regional regulatory 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



	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].



Proposal 2: To consider the following modifications for clause 9.6.1 from TS 38.101-5.
	9.6.1	Minimum requirement for Mobile VSAT
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 303 978]:
-	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.]
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