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	Purpose/Objective: Add studies to the Working Doc on AI 1.10, i.e. 5C/274 (Annex 2.4)


	Abstract:   Based on studies, a specific proposal for PFD and EIRP limits will be made on the CPM text




CHAPTER 2
Fixed, mobile and radiolocation issues
(Agenda items 1.7, 1.8, 1.9, 1.10)
Agenda item 1.10
(WP 5C[footnoteRef:1]* / WP 3J, WP 3M, WP 4A*, WP 4B, WP 4C*, WP 5A*, WP 5B, WP 6A, WP 7C, WP 7D) [1: * 	Studies should be carried out in close collaboration between the indicated WPs.] 

1.10	to consider developing power flux density and equivalent isotropically radiated power limits for inclusion in Article 21 of the Radio Regulations for the fixed-satellite, mobile-satellite and broadcasting-satellite services to protect the fixed and mobile services in the frequency bands 71-76 GHz and 81-86 GHz, in accordance with Resolution 775 (Rev.WRC23);
Resolution 775 (Rev.WRC-23) – Power flux-density and equivalent isotropically radiated power limits for inclusion in Article 21 for the fixed-satellite, mobile-satellite and broadcasting-satellite services to protect the fixed and mobile services in the frequency bands 71-76 GHz and 81-86 GHz
2/1.10/1	Executive summary
{Executive summary to describe briefly the purpose of the agenda item, summarize the results of the studies carried out and, most importantly, provide a brief description of the method(s) identified that may satisfy the agenda item; should be limited to no more than half a page of text (see also §§ A2.1, A2.3 , A2.5 and A2.6 of Annex 2 to Resolution ITU-R 2-9)}
2/1.10/2	Background 
{Background section[footnoteRef:2]1 to provide general information in a concise manner, in order to describe the rationale of the agenda items (or issue(s)) (see also §§ A2.2, A2.3, A2.5 and A2.6 of Annex 2 to Resolution ITU-R 2-9)} [2: 1 	It shall not include advertisement, promotional and commercial information.] 

WRC-2000 made changes to the allocations in the frequency bands 71-76 GHz and 81-86 GHz based on the information known at that time. However, due to lack of information, the sharing conditions between fixed service, mobile service, and satellite services could not be fully developed. 
Due to the current and ongoing development of the terrestrial and satellite services in the 71-76 GHz and 81-86 GHz bands, the bands have become increasingly more important. 
2/1.10/3	Summary and analysis of the results of ITU-R studies
{Summary of the technical and operational studies, including a list of relevant ITU-R Recommendations, and analysis of the results of studies relating to the possible methods of satisfying the agenda item (see §§  A2.3, A2.5 and A2.6 of Annex 2 to Resolution ITU-R 2-9)}
2/1.10/3.1	Study to determine PFD limits of satellite systems operating in the 71-76 GHz frequency range
The frequency band 71-76 GHz has co-primary allocations to fixed service, mobile service, fixed-satellite service (space-to-Earth), mobile-satellite service (space-to-Earth), and broadcasting-satellite service. 
A number of studies were conducted to determine the maximum permissible PFD limits for each individual service and their respective orbits. A summary of those studies is provided below. 
2/1.10/3.1.1	Fixed Satellite Service into Fixed Service
[TBD]
2/1.10/3.1.1.1	Geostationary Orbit Satellite
[TBD]
2/1.10/3.1.1.2	Non-Geostationary Orbit Satellite
[TBD]
2/1.10/3.1.2	Fixed Satellite Service into Mobile Service
[TBD]
2/1.10/3.1.3	Mobile Satellite Service into Fixed Service
[TBD]
2/1.10/3.1.4	Mobile Satellite Service into Mobile Service
[TBD]
2/1.10/3.1.5	Broadcasting Satellite Service into Fixed Service
[TBD]
2/1.10/3.1.6	Broadcasting Satellite Service into Mobile Service
[TBD]
2/1.10/3.2	Study to determine EIRP limits of satellite systems operating in the 81-86 GHz frequency range
The frequency band 81-86 GHz has co-primary allocations to fixed service, mobile service, fixed-satellite service (Earth-to-space) and mobile-satellite service (Earth-to-space).
2/1.10/3.2.1	Fixed Satellite Service into Fixed Service
[TBD]
2/1.10/3.2.2	Fixed Satellite Service into Mobile Service
[TBD]
2/1.10/3.2.3	Mobile Satellite Service into Fixed Service
[TBD]
2/1.10/3.2.4	Mobile Satellite Service into Mobile Service
[TBD]
2/1.10/3.2.5	Broadcasting Satellite Service into Fixed Service
[TBD]
2/1.10/3.2.6	Broadcasting Satellite Service into Mobile Service
[TBD]
2/1.10/4	Methods to satisfy the agenda item 
{This section should contain the brief description of the Method or Methods to satisfy the agenda item (see §§  A2.3, A2.4, A2.5 and A2.6 of Annex 2 to Resolution ITU-R 2-9)} 
2/1.10/4.1 	Method A: Modification of Article 21
–	71-76 GHz, modifications to Table 21-4 to include a power-flux density mask of [TBD] dBW/m2/MHz for the [TBD].
–	[81-86 GHz, modifications to Table 21-3 to include the 81-86 GHz band for the [services]].
2/1.10/5	Regulatory and procedural considerations 
{Example(s) of regulatory text relating to the Method(s) to satisfy the agenda item (see §§  A2.3, A2.4.6 and A2.5 of Annex 2 to Resolution ITU-R 2-9)} 
2/1.10/5.1 	For Method A
[bookmark: _Toc42842422][bookmark: _Toc165301869][bookmark: _Toc327956622][bookmark: _Toc42842423][bookmark: _Toc165301870]ARTICLE 21
Terrestrial and space services sharing frequency bands above 1 GHz
[bookmark: _Toc165297860][bookmark: _Toc165301873]Section III − Power limits for earth stations
21.8	§ 4	1)	The equivalent isotropically radiated power (e.i.r.p.) transmitted in any direction towards the horizon by an earth station shall not exceed the following limits except as provided in No. 21.10 or 21.11:
	a)	in frequency bands between 1 GHz and 15 GHz
		+40 dBW in any 4 kHz band for θ ≤ 0°
		+40 + 3 θ dBW in any 4 kHz band for 0° < θ ≤ 5°; and
	b)	in frequency bands above 15 GHz
		+64 dBW in any 1 MHz band for θ ≤ 0°
		+64 + 3 θ dBW in any 1 MHz band for 0° < θ ≤ 5°,
where θ is the angle of elevation of the horizon viewed from the centre of radiation of the antenna of the earth station and measured in degrees as positive above the horizontal plane and negative below it.
21.9		2)	For angles of elevation of the horizon greater than 5° there shall be no restriction as to the equivalent isotropically radiated power (e.i.r.p.) transmitted by an earth station towards the horizon.
21.10		3)	As an exception to the limits given in No. 21.8, the equivalent isotropically radiated power (e.i.r.p.) towards the horizon for an earth station in the space research service (deep space) shall not exceed +55 dBW in any 4 kHz band in frequency bands between 1 GHz and 15 GHz, or +79 dBW in any 1 MHz band in frequency bands above 15 GHz.
21.11		4)	The limits given in Nos. 21.8 and 21.10, as applicable, may be exceeded by not more than 10 dB. However, when the resulting coordination area extends into the territory of another country, such increase shall be subject to agreement by the administration of that country.
21.12		5)	The limits given in No. 21.8 apply, where applicable, to the services and frequency bands indicated in Table 21-3 below for transmission by earth stations where the frequency bands are shared with equal rights with the fixed or mobile service:
MOD
TABLE  21-3     (Rev.WRC-27)
	Frequency band
	Services

	2 025-2 110 MHz
5 670-5 725 MHz


5 725-5 755 MHz [footnoteRef:3]6 [3: 6 	21.12.1	The equality of right to operate when a band of frequencies is allocated in different Regions to different services of the same category is established in No. 4.8. Therefore any limits concerning inter-Regional interference which may appear in ITU‑R Recommendations should, as far as practicable, be observed by administrations.] 

	
(for the countries listed in No. 5.454 with respect to the countries listed in Nos. 5.453 and 5.455)

(for Region 1 with respect to the countries listed in Nos. 5.453 and 5.455)
	Earth exploration-satellite
Fixed-satellite
Meteorological-satellite
Mobile-satellite
Space operation

	5 755-5 850 MHz 6
	(for Region 1 with respect to the countries listed in Nos. 5.453 and 5.455)
	Space research

	5 850-7 075 MHz
	
	

	7 190-7 250 MHz
	
	

	7 900-8 400 MHz
	
	

	10.7-11.7 GHz 6
	(for Region 1)
	

	12.5-12.75 GHz 6
	(for Region 1 with respect to the countries listed in No. 5.494)
	

	12.7-12.75 GHz 6 
	(for Region 2)
	

	12.75-13.25 GHz
	
	

	14.0-14.25 GHz 
	(with respect to the countries listed in No. 5.505)
	

	14.25-14.3 GHz 
	(with respect to the countries listed in
Nos. 5.505 and 5.508)
	

	14.3-14.4 GHz 6
	(for Regions 1 and 3)
	

	14.4-14.8 GHz
	
	

	17.7-18.1 GHz
	
	Fixed-satellite

	22.55-23.15 GHz
	
	Earth exploration-satellite

	27.0-27.5 GHz 6 
	(for Regions 2 and 3)
	Mobile-satellite

	27.5-29.5 GHz
	
	Space research

	31.0-31.3 GHz
	(for the countries listed in No. 5.545)
	

	34.2-35.2 GHz
	(for the countries listed in No. 5.550 with respect to the countries listed in No. 5.549)
	

	51.4-52.4 GHz
81-84 GHz

84-86 GHz
	
	Fixed-satellite
Fixed-satellite
Mobile-satellite
Fixed-satellite



[bookmark: _Toc165297862][bookmark: _Toc165301875]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. In the 71-74 GHz and 74-76 GHz bands, the limit relates to the power flux-density which would be obtained under assumed clear sky propagation conditions and is based on the N_co parameter in appendix 4.
MOD
TABLE  21-4     (Rev.WRC‑27)
TABLE  21-4  (continued)     (Rev.WRC‑27)
TABLE  21-4  (continued)     (Rev.WRC‑27)
TABLE  21-4  (continued)     (Rev.WRC‑27)
TABLE  21-4  (end)     (Rev.WRC‑27)
	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°
	

	40.5-42 GHz
	Fixed-satellite
(geostationary-satellite orbit)
Broadcasting-satellite 
(geostationary-satellite orbit)
	−120 21
	5°-15°
	15°-25°
	−105 21
	1 MHz

	
	
	
	−120  
( − 5)  21
	−110  0.5
( − 15)  21
	
	

	42-42.5 GHz
	Fixed-satellite
(non-geostationary-satellite orbit)
Broadcasting-satellite 
(non-geostationary-satellite orbit)
	−120 11, 21
	5°-25°
	−105 11, 21
	1 MHz

	
	
	
	−120 + 0.75( − 5) 11, 21
	
	

	42-42.5 GHz
	Fixed-satellite
(geostationary-satellite orbit)
Broadcasting-satellite 
(geostationary-satellite orbit)
	−127 21
	5°-20°
	20°-25°
	−105 21
	1 MHz

	
	
	
	−127 + (4/3)
( − 5) 21
	−107  0.4
( − 20) 21
	
	

	In Region 1:
47.5-47.9 GHz
48.2-48.54 GHz
49.44-50.2 GHz
	Fixed-satellite
(geostationary-satellite orbit)
	−115
	5°-25°
	−105
	1 MHz

	
	
	
	−115  0.5(δ − 5)
	
	

	71-74 GHz
	Fixed-satellite
Mobile-satellite
	-125
	 5°-12°
	12°-15°
	15°-25°
	-105
	1 MHz

	
	
	
	-125+1.43(δ-5)
	-115+3.33(δ-12)
	-105
	
	

	74-76 GHz
	Fixed-satellite
Broadcasting-satellite
	-125
	 5°-12°
	12°-15°
	15°-25°
	-105
	1 MHz

	
	
	
	-125+1.43(δ-5)
	-115+3.33(δ-12)
	-105
	
	



_______________
*	The references to services are those services which have allocations in Article 5.
21.17		2)	The limits given in Table 21-4 may be exceeded on the territory of any country whose administration has so agreed.
{Editor’s Note: In considering WRC-27 agenda item (AI) 1.10. it was recognized that it is limited to calculations or adaption of pfd and e.i.r.p. to protect terrestrial services (fixed and mobile). However, the coordination aspects between terrestrial service and earth station is not included in this Agenda Item, which is an important issue to be addressed, as appropriate. WP 5C considers that this is a consequential action of updating Appendix 7 with information on 81-86 GHz arising from the consideration of WRC-27 AI 1.10, which should be addressed.}
MOD
[bookmark: _Toc166232858]APPENDIX 7 (REV.WRC-27)
[bookmark: _Toc328648898][bookmark: _Toc42084145][bookmark: _Toc166232859]Methods for the determination of the coordination area around an earth
station in frequency bands between 100 MHz and 105 GHz

[bookmark: _Toc42084158][bookmark: _Toc166232872][bookmark: _Hlk212639658]ANNEX 7
[bookmark: _Toc328648912][bookmark: _Toc42084159][bookmark: _Toc166232873][bookmark: _Hlk212639710]System parameters and predetermined coordination distances for determination of the coordination area around an earth station
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MOD
TABLE 7c    (Rev.WRC-27)
Parameters required for the determination of coordination distance for a transmitting earth station
	Transmitting space
radiocommunication service designation
	Fixed-
satellite
	Fixed-
satellite
	Fixed-
satellite  2
	Fixed-
satellite  
	Space
research
	Earth 
exploration-satellite,
space research
	Fixed-satellite,
mobile-satellite,
radionavigation-satellite
	Fixed-
satellite  2
	Fixed-satellite
	Fixed-satellite, mobile-satellite

	Frequency bands (GHz)
	24.65-25.25
27.0-29.5
	24.65-25.25
27-27.5
	28.6-29.1
	27.5-28.6
29.1-29.53
	34.2-34.7
	40.0-40.5
	42.5-47
47.2-50.2
50.4-51.4
	47.2-50.2
	51.4-52.4
	81-86 GHz

	Receiving terrestrial 
service designations
	Fixed (except HAPS), mobile
	Fixed (HAPS ground station)
	Fixed, mobile
	Fixed, mobile
	Fixed, mobile, radiolocation
	Fixed, mobile
	Fixed, mobile,
radionavigation
	Fixed,
mobile
	Fixed,
mobile
	Fixed, Mobile

	Method to be used
	§ 2.1
	§ 2.1
	§ 2.2
	§ 2.2
	
	§ 2.1, § 2.2
	§ 2.1, § 2.2
	§ 2.2
	§ 2.1
	[§ 2.1, § 2.2]

	Modulation at terrestrial station  1
	N
	N
	N
	N
	
	N
	N
	N
	N
	[N]

	Terrestrial station interference parameters and criteria
	p0 (%)
	0.005
	0.01
	0.005
	0.005
	
	0.005
	0.005
	0.001
	0.005
	[0.00128]

	
	n
	1
	1
	2
	1
	
	1
	1
	1
	1
	[1]

	
	p (%)
	0.005
	0.005
	0.0025
	0.005
	
	0.005
	0.005
	0.001
	0.005
	[0.00128]

	
	NL (dB)
	0
	0
	0
	0
	
	0
	0
	0
	0 
	[0]

	
	Ms (dB)
	25
	10
	25
	25
	
	25
	25
	25
	25 
	[11]

	
	W (dB)
	0
	0
	0
	0
	
	0
	0
	0
	0 
	[0]

	Terrestrial station parameters
	Gx (dBi)  4
	50
	05
	50
	50
	
	42
	42
	46
	42 
	[41.5, 51]

	
	Te (K)
	2 000
	350
	2 000
	2 000
	
	2 600
	2 600
	2 000
	2 600 
	[TBD]

	Reference bandwidth
	B (Hz)
	106
	106
	106
	106
	
	106
	106
	106
	106 
	106

	Permissible interference power
	Pr( p) (dBW)
in B
	−111
	−134
	−111
	−111
	
	−110
	−110
	–111
	−110 
	[‒125]

	1	A: analogue modulation; N: digital modulation.
2	Non-geostationary satellites in the fixed-satellite service.
3	Feeder links to non-geostationary-satellite systems in the mobile-satellite service.
4	Feeder losses are not included.
5	Maximum HAPS ground station antenna gain toward the horizon.






	

