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1 Introduction
This document discusses the regulatory aspects of bands n512, n511 and n510 in the scope of the NTN enhancements WI ([1]), looking then at ITU, CEPT and FCC regulations. This contribution captures then the main regulatory requirements for and doesn’t pretend to be exhaustive. It gives some guidance on the regulatory requirements that should be considered when writing TS 38.108 and TS 38.101-5.
2 Discussion
NTN satellite bands 
The agreed NTN satellite Ka-bands agreed in last RAN4#106 meeting ([5]) are captured in the following Table 1.
[bookmark: _Ref131780480]Table 1: NTN Ka-bands definition
	NTN operating band
	UL
Earth-to-Space
	DL
Space-to-Earth

	n5121
	27.5 - 30.0 GHz
	17.3 - 20.2 GHz

	n5112
	28.35 - 30.0 GHz
	17.3 - 20.2 GHz

	n5103
	27.5 - 28.35 GHz
	17.3 - 20.2 GHz

	Note 1: This band is applicable in the countries subject to CEPT ECC Decision(05)01 and ECC Decision (13)01. 
Note 2: This band is applicable in the USA subject to FCC 47 CFR part 25.
Note 3: This band is applicable for Earth Station operations in the USA subject to FCC 47 CFR part 25. FCC rules currently do not include ESIM operations in this band (47 CFR 25.202).



In the following section, we go through the different regulations applicable for those bands. 
ITU
ITU Radio Regulations - Resolution 169 clarifies the use of the frequency bands 17.7-19.7 GHz and 27.5-29.5 GHz by earth stations in motion communicating with geostationary space stations .
· ESIM shall employ techniques to maintain pointing accuracy with the associated GSO FSS satellite, without inadvertently tracking adjacent GSO satellites. 
· ESIM shall be permanently monitor and control via a network control and monitoring centre (NCMC).
· Annex 1: Provisions for earth stations in motion to protect non-geostationary fixed satellite service systems in the frequency band 27.5-28.6 GHz: 
· Annex 2: Protection of non-geostationary mobile-satellite service feeder links in the frequency band 29.1-29.5 GHz from earth stations in motion
· Annex 3: Provisions for maritime and aeronautical earth stations in motion to protect terrestrial services in the frequency band 27.5-29.5 GHz
· Part I: Maritime ESIMs
· Part II: Aeronautical ESIMs

CEPT
ECC Decision (05)01
ECC Decision (05)01 ([3]) addresses the use of the band 27.5-29.5 GHz by the Fixed Service (FS) and Fixed-Satellite Service (FSS) in relation to the requirements and priorities of CEPT administrations.
Amongst other requirements, this decision states that:
· New FWA terminal stations shall implement transmit power reduction mechanisms (e.g. Automatic Power Control and/or Power Setting) 
Uncoordinated FSS earth stations transmitting within the band 27.5-29.5 GHz shall comply with the following requirements: 
· In the adjacent bands used by FS, i.e. 27.8285-28.4445 GHz, 28.8365-28.9485 GHz (where applicable) and 28.9485-29.4525 GHz, the off axis2 e.i.r.p. density radiated shall be limited to -35 dBW/MHz. This limit shall in any case be met at 3° or less above the local horizontal plane.
· The elevation angle shall be higher than 3°.
· FSS systems using uncoordinated FSS earth stations shall implement Automatic Power Control in the uncoordinated FSS earth stations and/or automatic on-board satellite gain control.
· Uncoordinated FSS earth stations shall not have their occupied band edges closer than 10 MHz from the edges of the bands where applicable. 
· To ensure compliance with aircraft HIRF protection criteria, using a maximum HIRF field strength of 150 V/m: 
· The maximum e.i.r.p. of uncoordinated FSS earth stations at fixed locations shall be limited to 60 dBW ; 
· The maximum e.i.r.p. of uncoordinated FSS earth stations, as defined above, operating within TDMA networks shall be respected after taking into consideration the duty cycle (see section 3.3 and 3.4 of ECC Report 272). 
ECC Decision(13)02
ECC Decision(13)02 ([4]) addresses the use of Earth Stations on Mobile Platforms (ESOMPs) which operate within the frequency bands 17.3-20.2 GHz (space-to-Earth) and 27.5-30.0 GHz (Earth-to-space).
Amongst other requirements, this decision states that:
In its Annex 1 (within 17.3-20.2GHz and 27.5-30.0GHz):
· The design, coordination and operation of ESOMPs shall, at least, account for the following factors which could vary the aggregate off-axis e.i.r.p. levels generated by: 
· a. antenna mis-pointing; 
· b. variations in the antenna pattern; 
· c. variations in the transmit e.i.r.p.. 

· ESOMPs shall be self-monitoring and should a fault which can cause harmful interference to FSS or terrestrial networks be detected, the ESOMP must automatically cease its transmissions; 
· ESOMPs shall be in conformance with the Harmonised European Standard EN 303 978.
· ESOMPs shall comply with the following requirements established to ensure compliance with aircraft HIRF protection criteria based on ECC Report 272 [12], using a maximum HIRF field strength of 150 V/m: 
· a. The maximum e.i.r.p. of ESOMPs installed on aircraft operating within the airfield2 boundary including operations on the ground shall be limited to 58.4 dBW; 
· b. The maximum e.i.r.p. of land-based ESOMPs operating within the airfield boundary shall be limited to 52.4 dBW; 
· c. The maximum e.i.r.p. of ESOMPs not covered in a) and b), outside the airfield boundary or on vessels, shall be limited to 60 dBW; 
· d. The maximum e.i.r.p. of ESOMPs, as defined above, operating within TDMA networks shall be respected after taking into consideration the duty cycle (see section 3.3 and 3.4 of ECC Report 272). 

In its Annex 2 (within 17.3-19.7GHz and 27.5-29.5GHz):
· In the territory of any administration, the off-axis3 e.i.r.p. spectral density radiated by any ESOMP into the FS bands (i.e. 27.8285-28.4445 GHz, 28.8365-28.9485 GHz (where applicable) and 28.9485-29.4525 GHz) shall be limited to -35 dBW/MHz. This limit shall, in any case, be met by ESOMPs on land, on territorial sea or on internal waters, at a direction of 3 degrees or less above the local horizontal plane at the ESOMP terminal. 
· In the territory of any administration, ESOMPs, except ESOMPs installed on ships or aircraft subject to paragraphs 4-5, shall not have their transmit occupied band edges closer than 10 MHz from the edges of the bands identified by that administration for FS operation. 
· The antenna elevation angle shall be higher than 3 degrees. 
· ESOMPs installed on aircraft transmitting in the bands 27.8285-28.4445 GHz, 28.8365-28.9485 GHz (where applicable) and 28.9485-29.4525 GHz shall comply with the following PFD values (dB(W/m2) in a reference bandwidth of 14 MHz) on the ground: 
–124.7 for 0° ≤ δ ≤ 0.01° 
–120.9 + 1.9 log10(δ) for 0.01° < δ ≤ 0.3° 
–116.2 + 11.0 log10(δ) for 0.3° < δ ≤ 1.0° 
–116.2 + 18.0 log10(δ) for 1.0° < δ ≤ 2.0° 
–117.9 + 23.7 log10(δ) for 2.0° < δ ≤ 8.0° 
–96.5 for 8.0° < δ ≤ 90.0° 
where δ is the angle of arrival at the Earth’s surface (degrees). 
· Outside those frequency bands no PFD constraint is required. 
· ESOMPs installed on vessels transmitting in the bands 27.8285-28.4445 GHz, 28.8365-28.9485 GHz (where applicable) and 28.9485-29.4525 GHz shall comply with the maximum PFD value of -109 dB(W/m2) in a reference bandwidth of 14 MHz at a height of 20 metres above mean sea level at the low-water mark as officially recognised by the coastal state5. 
Outside those frequency bands no PFD constraint is required. 
· For ensuring compliance with the above provisions, ESOMPs shall have self-monitoring functions and automatic mechanisms (locally, or under the control of the NCF) to reduce their e.i.r.p. or cease transmissions. 

EN 303 978
This ETSI European Standard ([6]) is the Harmonised Standard for ESOMP transmitting towards satellites in geostationary orbit, operating in the 27.5 GHz to 30.0 GHz frequency bands.
It specifies the following requirements that any ESOMP operating in that frequency range shall comply with (the ones which are RF related should be captured in the TS 38.101-5):
Off-axis spurious radiation.
On-axis spurious radiation.
Off-axis EIRP emission density within the band.
Uplink power control.
Carrier suppression feature.
Antenna pointing polarization alignment.
Cessation of emissions feature.
Identification of the ESOMP.
Control and monitoring functions
Receive antenna off-axis gain pattern
Blocking performance
Adjacent signal selectivity.

FCC
FCC 47 CFR part 25 specifies the rules and regulations for satellite communications. 
Following sub-parts should particularly be considered when writing TS 38.108 and TS 38.101-5:
25.204: power limit for earth stations
25.205: Minimum antenna elevation angle
25.208: Power flux-density limits
25.209: Earth station antenna performance standards
25.218: Off-axis EIRP density envelopes for FSS earth stations transmitting in certain frequency bands
25.228: Operating and coordination requirements for earth stations in motion (ESIMs)
25.257: 25.257 Special requirements for NGSO MSS operations in the 29.1-29.25 GHz band regarding LMDS
25.258: 25.258 Sharing between NGSO MSS feeder-link stations and GSO FSS services in the 29.25-29.5 GHz band
25.264: Requirements to facilitate reverse-band operation in the 17.3-17.8 GHz band of 17/24 GHz BSS and DBS Service space stations



2. Conclusion
In this contribution, we further analyzed the FCC and CEPT regulations related to bands n512, n511 and n510.

3. Reference
[1] [bookmark: _Ref71297840][bookmark: _Ref109741660][bookmark: _Ref114939775]RP-230809, NR NTN (Non-Terrestrial Networks) enhancements, Thales
[2] [bookmark: _Ref126680744]R4-2220239, WF for above 10GHz SAN RF requirements, Thales, ZTE
[3] [bookmark: _Ref126681248][bookmark: _Ref131779390]ECC Decision(05)01, The use of the band 27.5-29.5 GHz by the Fixed Service and uncoordinated Earth stations of the Fixed-Satellite Service (Earth-to-space)
[4] [bookmark: _Ref126681118][bookmark: _Ref131779398]ECC Decision(13)01,  The harmonised use, free circulation and exemption from individual licensing of Earth Stations On Mobile Platforms (ESOMPs) within the frequency bands 17.3-20.2 GHz and 27.5-30.0 GHz
[5] [bookmark: _Ref125650918][bookmark: _Ref131682100][bookmark: _Ref127459811]R4-2302998, WF for system parameters of above 10 GHz NTN band, Thales
[6] [bookmark: _Ref131780459]EN 303 978, Satellite Earth Stations and Systems (SES); Harmonised Standard for Earth Stations on Mobile Platforms (ESOMP) transmitting towards satellites in geostationary orbit, operating in the 27,5 GHz to 30,0 GHz frequency bands covering the essential requirements of article 3.2 of the Directive 2014/53/EU, v



[bookmark: _Ref118219220]



