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	DG 5B3a

	PROPOSALS FOR THE WORK OF THE CONFERENCE

	

	Agenda item 1.17


1.17	to determine and carry out, on the basis of ITU‑R studies in accordance with Resolution 773 (WRC‑19), the appropriate regulatory actions for the provision of inter-satellite links in specific frequency bands, or portions thereof, by adding an inter-satellite service allocation where appropriate.

Text highlighted in yellow are section of the regulatory text for which several proposals were sent to the meeting. 
Text highlighted in blue are comments made by the chairman of the SWG 5B3 to assess the support of each Alternative/Option. The blue text will be deleted as soon an agreement will be found for the specific Alternative/Option.
The proposed text is the compilation of contributions received by CITEL (Doc 44 Add 17), APT (Doc 62 ADD 17), CEPT (Doc 65 ADD 17), ATU (Doc 87 ADD 17), J (Doc 99 ADD 17), ASMG (Doc 100 ADD 17), CHN (Doc 111 ADD 17), INS (Doc 117 ADD 17), SLM/TON (Doc 125), IRN (Doc 148 ADD 17), THA 9Doc 149 ADD 17) and KOR (Doc 153 ADD 17).
The proposed conditions contained in the RCC contribution (Doc 85 ADD 17), to support an allocation are incorporated in the Editor’s Note listing Regional/Administration option support. 
Proposals


[bookmark: _Toc42842422]ARTICLE 21
[bookmark: _Toc327956622][bookmark: _Toc42842423]Terrestrial and space services sharing frequency bands above 1 GHz
Section V − Limits of power flux-density from space stations
MOD	
TABLE  21-4     (Rev.WRC‑1923)
	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°
	

	...

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

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


[Editor’s Note:
	RR location of Terrestrial pfd limits for 27.5-29.5 GHz
	Support

	
	Region
	Administration 

	Inside Article 21 - Alternative 2a 
	CEPT, CITEL
	-

	In Annex 2 of the Resolution - Alternative 2b 
	APT
	CHN, INS, J, KOR, SLM, TON 


To be noted that the different options regarding the proposed pfd values are listed in Annex 2 of the Resolution.]


[Alternative 2a: 
TABLE  21-4  (continued)     (Rev.WRC‑1923)
	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°
	

	27.5-29.5 GHz
	Inter-satellite
(non-geostationary satellite orbit) xx
	−115
	−115 + 0.5(δ – 5)
	−105
	1 MHz

	…


[bookmark: _Toc42084135]xx: Annex 2 to Draft New Resolution [A117-SPACE-TO-SPACE] (WRC-23) applies to calculate the pfd produced at the surface of the Earth by emissions from a non-GSO space station transmitting in the frequency band 27.5-29.5 GHz]
[bookmark: _Toc119922785]ANNEX 2 TO draft new RESOLUTION [A117-SPACE-TO-SPACE] (WRC‑23)
Provisions for non-GSO ISS space stations transmitting in the frequency band 27.5-29.5 GHz to protect terrestrial services in the frequency band 27.5‑29.5 GHz
[Editor’s Note:
	Option
	Support

	
	Region 
	Administration

	14a
	CITEL
	



	Alternative
	Support

	
	Region
	Administration 

	14a 
	1
	CEPT, CITEL
	

	
	2
	
	CHN

	
	3
	RCC
	KOR

	
	4
	ASMG, ATU
	CHN, J


PFD Mask of Alternative 14a1 & 14a2 are the same]
[Alternative 14a1: Editor’s Note: under this alternative, pfd mask is included in Article 21]
[Alternative 14a2: The maximum pfd produced at the surface of the Earth by emissions from a non-GSO space station transmitting in the frequency band 27.5-29.5 GHz shall not exceed:
	pfd(θ) = −115	(dB(W/(m2  1 MHz)))	for	0°	≤ θ ≤ 5°
	pfd(θ) = −115 + 0.5(θ − 5)	(dB(W/(m2  1 MHz)))	for	5°	≤ θ ≤ 25°
	pfd(θ) = −105	(dB(W/(m2  1 MHz)))	for	25°	< θ ≤ 90°
where θ is the angle of arrival of the radio-frequency wave (degrees above the horizon).]
[Alternative 14a3: The maximum pfd produced at the surface of the Earth by emissions from a non-GSO space station transmitting in the frequency band 27.5-29.5 GHz shall not exceed:
	pfd(θ) = −136.2	(dB(W/(m2  1 MHz)))	for	0°	≤ θ ≤ 0.01°
	pfd(θ) = −132.4 + 1.9 ∙ logθ	(dB(W/(m2  1 MHz)))	for	0.01°	< θ ≤ 0.3°
	pfd(θ) = −127.7 + 11 ∙ logθ	(dB(W/(m2  1 MHz)))	for	0.3°	< θ ≤ 1°
	pfd(θ) = −127.7 + 18 ∙ logθ	(dB(W/(m2  1 MHz)))	for	1°	< θ ≤ 2°
	pfd(θ) = −129.4 + 23.7 ∙ logθ	(dB(W/(m2  1 MHz)))	for	2°	< θ ≤ 8°
	pfd(θ) = −108	(dB(W/(m2  1 MHz)))	for	8°	< θ ≤ 90.0°
where θ is the angle of arrival of the radio-frequency wave (degrees above the horizon).]
[Alternative 14a4: The maximum pfd produced at the surface of the Earth by emissions from a non-GSO space station transmitting in the frequency band 27.5-29.5 GHz shall not exceed:
	pfd(δ) = −124.7	(dB(W/(m2 ⸱ 14 MHz)))	for	0°	 ≤ δ ≤ 0.01°
	pfd(δ) = −120.9 + 1.9 ∙ log δ	(dB(W/(m2 ⸱ 14 MHz)))	for	0.01°	 < δ ≤ 0.3°
	pfd(δ) = −116.2 + 11 ∙ log δ	(dB(W/(m2 ⸱ 14 MHz)))	for	0.3°	 < δ ≤ 1°
	pfd(δ) = −116.2 + 18 ∙ log δ	(dB(W/(m2 ⸱ 14 MHz)))	for	1°	 < δ ≤ 2°
	pfd(δ) = −117.9 + 23.7 ∙ log δ	(dB(W/(m2 ⸱ 14 MHz)))	for	2°	 < δ ≤ 8°
	pfd(δ) = −96.5	(dB(W/(m2 ⸱ 14 MHz)))	for	8°	 < δ ≤ 90°
where δ is the angle of arrival of the radio-frequency wave (degrees above the horizon).]
APPENDIX
To check the compliance of the non-GSO ISS emissions with the pfd mask described in [Alternative 14a1: Table 21-4 / Alternative 14a2/14a3/14a4: Annex 2], the following procedures shall be followed.
1)	Parameter a is the orbital altitude (km) of the non-GSO [Option 14a: ISS] system identified in resolves further 1b) or in resolves further 1c), PSD is the power spectral density in the reference bandwidth associated with the PFD limit, and compute the off-axis gain pattern Gtx(φ), with φ being the off-axis angle in the direction of the terrestrial receiver. Assume the Earth is a sphere whose radius, Re, is 6 378 km.
2)	Compute the angle, as seen from the non-GSO [Option 14a: ISS] system transmitting in frequency range 27.5-29.5 GHz (the user space station), between the centre of the Earth and the GSO network or non-GSO systems receiving in the frequency range 27.5-29.5 GHz (the service provider space station) assuming that the user is at the edge of the cone of coverage with the formula:

		
3)	Sweep angle of arrival to the terrestrial station, θ from 0 to 90 degrees in 0.1 degree increments.

4)	Compute satellite angle . 
5)	Compute off-axis angle φ = 180 − δ − γ.
6)	Compute the gain Gtx in dBi towards the Earth point for each of the angles from Step 5, using the user space station transmit antenna pattern.

7)	Compute slant range .
8)	Compute the atmospheric attenuation Aatm in dB, for the corresponding angle of arrival, θ using Recommendation ITU‑R P.676‑13 with the mean global standard atmosphere from Recommendation ITU‑R P.835‑6.
9)	Compute the PFD on the ground as:

		
[bookmark: _Toc119922780]
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