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[bookmark: _Toc290876578]Introduction 
This agenda item considers the spectrum requirements to support the safe operation of unmanned aircraft systems in non-segregated airspace.
The safe flight operation of UAS needs reliable communication links and associated spectrum, especially for the remote pilot to command and control the flight and to relay the air traffic control communications. In addition the safe flight operation of UAS necessitates advanced techniques to detect and track nearby aircraft, terrain and obstacles to navigation in order to ensure the UAS avoids these objects in a manner equivalent to that achieved by manned aircraft.

A significant increase of the worldwide use of unmanned aircraft systems is expected in the future. The seamless operation of unmanned aircraft with piloted aircraft in non-segregated airspaces is becoming vital for the further development of unmanned aircraft applications that will fill many diverse requirements. Therefore, globally harmonized spectrum is required to satisfy this need. WRC-12 Agenda item 1.3 seeks to identify spectrum that can be used to meet this demand. The envisioned unmanned aircraft systems infrastructure will be composed of terrestrial and satellite components.
Report ITU-R M.2171 provides the analyses for determining the amount of spectrum required for the operation of a prospected number of unmanned aircraft systems sharing non-segregated airspace with manned aircraft as required by Resolution 421 (WRC-07) and in response to WRC‑12 Agenda item 1.3. Deployment The operation of unmanned aircraft systems will require access to both terrestrial and satellite spectrum.
The maximum amount of spectrum required for unmanned aircraft systems are:
–	34 MHz for the terrestrial component,
–	56 MHz for the satellite component. 

 For the satellite component, except for some consequential modifications related to the coordination mechanism of the existing AMS(R)S allocation in 5 030-5 091 MHz in case of the new AM(R)S allocation are proposed in the same band (see sub-part 3A)., Europe is of the view that no change is required to the Radio Regulations for the satellite component. INo new allocations are required as there are enough frequency bands to accommodate the spectrum requirement for the satellite component. However, the requirement for resilient links demand the use dissimilar satellite links for redundancy. To provide the appropriate flexibility Europe proposes to also consider the use of systems in the FSS for the control and non payload communication (CNPC) of unmanned aircraft systems under certain conditions. ndeed, no new allocations are required as there are enough frequency bands to accommodate the spectrum requirement for the satellite component and no new or modified procedures/provisions are needed for the existing satellite allocations. 

For the terrestrial component, Europe is of the view that AM(R)S allocations should be used. Studies showed that there is a lack of spectrum to accommodate the spectrum requirement for the terrestrial component. [Europe proposed to allocate the band 5 030-5 091 MHz to AM(R)S to satisfy the Agenda Item, along with consequential regulatory and technical considerations to protect the existing services.]

The proposal that follows is divided into two parts: sub-part 3A for the terrestrial component and sub-part 3B for the satellite component. 


[bookmark: _Toc290876579]
Sub-Part 3A
Terrestrial component
[Taking into account the results of conducted studies the European countries propose the following solution: 
- the frequency band 960-1164 MHz allocated to the aeronautical mobile (R) service (AM(R)S) shall not be used for UAS control links terrestrial component ;- 
- [5000] 5150 MHz – [TBD]; 
- the AM(R)S frequency band 15.4-15.5 GHz should not be allocated to the UAS terrestrial component due to extreme difficulty of sharing between the component CNPC applications and services allocated in co-frequency and adjacent frequency bands. ]

[Editorial Note: sharing studies are still ongoing. If no new AM(R)S allocation is proposed proposals A3/1 until A3/7 are not requiredobsolete]]

ARTICLE 5
Frequency Allocations
Section IV  –  Table of Frequency Allocations

[MOD	EUR/1.3/1


890-1300 MHz 
	Allocation to services

	Region 1
	Region 2
	Region 3

	960–1 164
	AERONAUTICAL RADIONAVIGATION  5.328
AERONAUTICAL MOBILE (R)  MOD 5.327А





MOD		EUR/1.3/2
5.327A	The use of the band 960-1 164 MHz by the aeronautical mobile (R) service is limited to systems that operate in accordance with recognized international aeronautical standards. Such use shall be in accordance with Resolution 417 (Rev.WRC-07 12). The band 960-1164 MHz shall not be used by the unmanned aircraft systems.



EUR/1.3/3 
NOC
ARTICLE 5
Frequency Allocations
Section IV  –  Table of Frequency Allocations

15.4 – 18.4 GHz



ARTICLE  5
Frequency allocations
Section IV  –  Table of Frequency Allocations
(See No. 2.1)
[MOD	EUR/A3/1
4 800-5 570 MHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	...

	5 030-5 091	AERONAUTICAL RADIONAVIGATION
AERONAUTICAL MOBILE-SATELLITE (R) ADD 5.C103
AERONAUTICAL MOBILE (R) ADD 5.D103
	5.367  5.444

	...



Reasons: Sharing studies have shown that an AM(R)S allocation is feasible in the band 5030-5091 MHz, provided that power limitations are associated to these allocations. 

ADD	EUR/A3/2
5.C103	The use of the band 5 030-5 091 MHz by aeronautical mobile-satellite (R) service is limited to internationally standardized aeronautical systems and is subject to coordination under No. 9.11A. 
Reasons: This new footnote replaces the application of 9.21 for the AMS(R)S allocation by the application of 9.11A, as a consequence of the new aeronautical mobile (R) allocation.
ADD	EUR/A3/3
5.D103	The use of the band 5 030-5 091 MHz by the aeronautical mobile (R) service is limited to internationally standardized aeronautical systems. In order to protect the radionavigation-satellite service (Space-to-earth) in the adjacent band 5 010-5 030 MHz, the e.i.r.p. density of any AM(R)S station shall not exceed -75 dBW/MHz in the band 5 010-5 030 MHz.
Reasons: This new footnote limits the use of the AM(R)S allocation to systems developped and standardized by ICAO to facilitate the development of such an international system and the coordination between ICAO systems in this band. The out-of-band e.i.r.p. density limit proposed will protect RNSS receivers in 5010-5030 MHz. 
MOD	EUR/A3/4
5.367 Additional allocation:  The bands 1 610-1 626.5 MHz, 5 000-5 030 MHz and 5 09100-5 150 MHz are also allocated to the aeronautical mobile-satellite (R) service on a primary basis, subject to agreement obtained under No. 9.21.
Reasons: Modification to this footnote is a consequence to the new footnote 5.C103. 



APPENDIX  5  (Rev.WRC‑0712)
Identification of administrations with which coordination is to be effected or
agreement sought under the provisions of Article 9

MOD	EUR/A3/5
TABLE  5-1     (WRC‑07)
Technical conditions for coordination
(see Article 9)

Reasons: A new condition is introduced in Appendix 5 to implement coordination under No. 9.14 for AMS(R)S in the band 5 030-5 091 MHz (See modification in the Table 5-1 below). The level of the accepted interference by the identified administration will be fixed by agreement between administrations concerned using the relevant ITU-R Recommendations as a guide.
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	Reference
of
Article 9
	Case
	Frequency bands
(and Region) of the service for which coordination
is sought
	Threshold/condition
	Calculation 
method
	Remarks

	No. 9.14
Non-GSO/
terrestrial, GSO/
terrestrial
	A space station in a satellite network in the frequency bands for which a footnote refers to No. 9.11A or to No. 9.14, in respect of stations of terrestrial services where threshold(s) is (are) exceeded
	1)	Frequency bands for which a footnote refers to No. 9.11A; or



2)	11.7-12.2 GHz (Region 2 GSO FSS)








3) 5 030-5 091 MHz
	1)	See § 1 of Annex 1 to this Appendix; In the bands specified in No. 5.414A, the detailed conditions for the application of No. 9.14 are provided in No. 5.414A for MSS networks or
2)	In the band 11.7-12.2 GHz (Region 2 GSO FSS):
–124 dB(W/(m2 · MHz)) for 0°    5
–124 + 0.5 ( – 5) dB(W/(m2 · MHz))
for 5° <   25
–114 dB(W/(m2 · MHz)) for  > 25
where  is the angle of arrival of the incident wave above the horizontal plane (degrees)
 3)  In the band 5 030-5 091 MHz (AMS(R)S), bandwidth overlap is the threshold. 
	1)	See § 1 of Annex 1 to this Appendix
	





APPENDIX  7  (Rev.WRC-0712)
Methods for the determination of the coordination area around an earth
station in frequency bands between 100 MHz and 105 GHz

MOD	EUR/A3/6

Reasons: New parameters are introduced in Appendix 7 in Table 7B and 9A to implement coordination under No. 9.15 to 9.18 for AMS(R)S in the band 5 030-5 091 MHz (See modification in the two Tables below) .


TABLE  7b     (WRC-07)
Parameters required for the determination of coordination distance for a transmitting earth station

	Transmitting space radiocommunication 
service designation
	Fixed-satellite,
mobile-satellite
	Aeronautical mobile satellite (R) service
	Aeronautical mobile satellite (R) service
	Fixed-
satellite
	Fixed-
satellite
	Fixed-
satellite
	Fixed-
satellite
	Space operation,
space research
	Fixed-satellite,
mobile-satellite,
meteorological- satellite
	Fixed-
satellite
	Fixed-
satellite
	Fixed-
satellite
	Fixed-
satellite  3
	Fixed-
satellite
	Fixed-
satellite  3

	Frequency bands (GHz)
	2.655-2.690
	5.030-5.091
	5.030-5.091
	5.091-5.150
	5.091-5.150
	5.725-5.850
	5.725-7.075
	7.100-7.235  5
	7.900-8.400
	10.7-11.7
	12.5-14.8
	13.75-14.3
	15.43-15.65
	17.7-18.4
	19.3-19.7

	Receiving terrestrial
service designations
	Fixed,
mobile
	Aeronautical radio-
navigation
	Aeronautical mobile (R)
	Aeronautical radio-
navigation
	Aeronautical mobile (R)
	Radio-location
	Fixed, mobile
	Fixed, mobile
	Fixed, mobile
	Fixed, mobile
	Fixed, mobile
	Radiolocation radionavigation (land only)
	Aeronautical radionavigation
	Fixed, mobile
	Fixed, mobile

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

	Modulation at terrestrial station  1
	A
	
	
	
	
	
	A
	N
	A
	N
	A
	N
	A
	N
	A
	N
	–
	
	N
	N

	Terrestrial station interference parameters and criteria
	p0 (%)
	0.01
	
	
	
	
	
	0.01
	0.005
	0.01
	0.005
	0.01
	0.005
	0.01
	0.005
	0.01
	0.005
	0.01
	
	0.005
	0.005

	
	n
	2
	
	
	
	
	
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	1
	
	2
	2

	
	p (%)
	0.005
	
	
	
	
	
	0.005
	0.0025
	0.005
	0.0025
	0.005
	0.0025
	0.005
	0.0025
	0.005
	0.0025
	0.01
	
	0.0025
	0.0025

	
	NL (dB)
	0
	
	
	
	
	
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	
	0
	0

	
	Ms (dB)
	26  2
	
	
	
	
	
	33
	37
	33
	37
	33
	37
	33
	40
	33
	40
	1
	
	25
	25

	
	W (dB)
	0
	
	
	
	
	
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	
	0
	0

	Terrestrial station parameters
	Gx (dBi)  4
	49  2
	6
	10
	6
	6
	
	46
	46
	46
	46
	46
	46
	50
	50
	52
	52
	36
	
	48
	48

	
	Te (K)
	500  2
	
	
	
	
	
	750
	750
	750
	750
	750
	750
	1 500
	1 100
	1 500
	1 100
	2 636
	
	1 100
	1 100

	Reference bandwidth
	B (Hz)
	4  103
	150  103
	37.5 x 103
	150  103
	106
	
	4  103
	106
	4  103
	106
	4  103
	106
	4  103
	106
	4  103
	106
	107
	
	106
	106

	Permissible interference power
	Pr( p) (dBW)
in B
	–140
	–160
	–154
	–160
	–143
	
	–131
	–103
	–131
	–103
	–131
	–103
	–128
	–98
	–128
	–98
	–131
	
	–113
	–113






MOD	EUR/A3/7
TABLE  9a     (WRC-0312)
Parameters required for the determination of coordination distance for a transmitting earth station
in bands shared bidirectionally with receiving earth stations
	Space service designation in which the transmitting 
earth station operates
	Land mobile-
satellite
	Mobile-satellite
	Land
 mobile-satellite
	Earth 
exploration-satellite,
meteorological-satellite
	Mobile-satellite
	Fixed-satellite,
mobile-satellite
	Aeronautical mobile satellite (R) service
	Fixed-
satellite  3
	Fixed-satellite
	Fixed-satellite,
meteorological-
satellite
	Fixed-satellite

	Frequency bands (GHz)
	0.1499-0.15005
	0.272-0.273
	0.3999-0.40005 
	0.401-0.402
	1.670‑1.675
	2.655-2.690
	5.030-5.091
	5.150-5.216
	6.700-7.075
	8.025-8.400
	8.025-8.400

	Space service designation in which the receiving earth station operates
	Radio-navigation-satellite
	Space operation
	Radio-navigation-satellite
	Space
operation
	Meteorological-satellite
	Fixed-satellite,
broadcasting-satellite
	Aeronautical mobile satellite (R) service
	Fixed-satellite
	Radiodetermination-satellite
	Fixed-satellite
	Earth 
exploration-
satellite
	Earth exploration-
satellite

	Orbit  6
	
	Non-GSO
	
	Non-GSO
	Non-GSO
	GSO
	
	Non-GSO
	GSO
	Non-GSO
	
	Non-GSO
	Non-GSO
	GSO

	Modulation at receiving earth station  1
	
	N
	
	N
	N
	N
	
	
	
	
	
	N
	N
	N

	Receiving earth station interference parameters and criteria
	p0 (%)
	
	1.0
	
	0.1
	0.006
	0.011
	
	
	
	
	
	0.005
	0.011
	0.083

	
	n
	
	1
	
	2
	3
	2
	
	
	
	
	
	3
	2
	2

	
	p (%)
	
	1.0
	
	0.05
	0.002
	0.0055
	
	
	
	
	
	0.0017
	0.0055
	0.0415

	
	NL (dB)
	0
	0
	0
	0
	0
	0
	
	
	
	
	
	1
	0
	1

	
	Ms (dB)
	2
	1
	2
	1
	2.8
	0.9
	2
	
	
	2
	2
	2
	4.7
	2

	
	W (dB)
	0
	0
	0
	0
	0
	0
	
	
	
	
	
	0
	0
	0

	Receiving earth station parameters
	Gm (dBi)  2
	0
	20
	0
	20
	30
	45
	
	45
	45
	48.5
	
	50.7
	
	

	
	Gr (dBi)  4
	0
	19
	0
	19
	19  9
	8
	
	8
	8
	10
	
	10
	10
	8

	
	min  5
	3
	10
	3
	10
	5
	3
	3
	10°
	10°
	3
	3
	3
	5
	3

	
	Te (K)  7
	200
	500
	200
	500
	370
	118
	75
	340
	340
	75
	75
	75
	
	

	Reference bandwidth
	B (Hz)
	4  103
	103
	4  103
	1
	106
	4  103
	
	37.5 x103
	37.5 x103
	
	
	106
	106
	106

	Permissible interference power
	Pr( p) (dBW)
in B
	–172
	–177
	–172
	–208
	–145
	–178
	
	-163.5
	-163.5
	
	
	–151
	–142
	–154
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[bookmark: _Toc290876580]Sub-Part 3B
Satellite component

EUR/A3/8
NOC to the Radio Regulations for the satellite component for the Control and non PayLoad communication link of UAS under AI 1.3 	
[NOTE: The following text highlighted in grey is intended to replace the deleted text above.]


mod EUR/A3/8
ARTCLE 5
Frequency Allocations
7 250-8 500 MHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	7 250-7 300	FIXED
				FIXED-SATELLITE (space-to-Earth)  5.YYY
				MOBILE
				5.461

	7 300-7 450	FIXED
				FIXED-SATELLITE (space-to-Earth)  5.YYY
				MOBILE except aeronautical mobile
				5.461

	7 450-7 550	FIXED
				FIXED-SATELLITE (space-to-Earth)
				METEOROLOGICAL-SATELLITE (space-to-Earth)  5.YYY
				MOBILE except aeronautical mobile
				5.461A

	7 550-7 750	FIXED
				FIXED-SATELLITE (space-to-Earth)  5.YYY
				MOBILE except aeronautical mobile

	…

	7 900-8 025	FIXED
				FIXED-SATELLITE (Earth-to-space)  5.ZZZ
				MOBILE
				5.461

	8 025-8 175	EARTH EXPLORATION-SATELLITE (space-to-Earth)
				FIXED
				FIXED-SATELLITE (Earth-to-space)  5.ZZZ
				MOBILE  5.463
				5.462A

	8 175-8 215	EARTH EXPLORATION-SATELLITE (space-to-Earth)
				FIXED
				FIXED-SATELLITE (Earth-to-space)  5.ZZZ
				METEOROLOGICAL-SATELLITE (Earth-to-space)
				MOBILE  5.463
				5.462A

	8 215-8 400	EARTH EXPLORATION-SATELLITE (space-to-Earth)
				FIXED
				FIXED-SATELLITE (Earth-to-space)  5.ZZZ
				MOBILE  5.463
				5.462A

	…



Reason:
This proposal opens adequate flexibility for the operation of reliant CMPC links for unmanned aircrafts for an appropriate degree of redundancy.

MOD EUR/1.3/9
10-11.7 GHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	…

	10.7-11.7
FIXED
FIXED-SATELLITE
(space-to-Earth) 5.441  5.484A  5.YYY
(Earth-to-space)  5.484
MOBILE except aeronautical
mobile
	10.7-11.7
	FIXED
	FIXED-SATELLITE (space-to-Earth)  5.441  5.484A  5.YYY
	MOBILE except aeronautical mobile



Reason:
This proposal intends to achieve an adequate flexibility for the operation of reliant CNPC links for unmanned aircrafts for an appropriate degree of redundancy.



MOD EUR/1.3/10
11.7-14 GHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	11.7-12.5
FIXED
MOBILE except aeronautical mobile
BROADCASTING
BROADCASTING-SATELLITE
   5.492
	11.7-12.1
FIXED  5.486
FIXED-SATELLITE
(space-to-Earth)  5.484A  5.488  5.YYY
Mobile except aeronautical mobile
5.485
	11.7-12.2
FIXED
MOBILE except aeronautical mobile
BROADCASTING
BROADCASTING-SATELLITE
   5.492

	
	12.1-12.2
FIXED-SATELLITE 
(space-to-Earth)  5.484A  5.488  5.YYY
	

	
	5.485  5.489
	5.487  5.487A

	
	12.2-12.7
FIXED
MOBILE except aeronautical
mobile
BROADCASTING
BROADCASTING-SATELLITE
   5.492
	12.2-12.5
FIXED
FIXED-SATELLITE
(space-to-Earth)
MOBILE except aeronautical
mobile
BROADCASTING

	5.487  5.487A
	
	5.484A  5.487

	12.5-12.75
	5.487A  5.488  5.490  
	12.5-12.75

	FIXED-SATELLITE
(space-to-Earth)  5.484A  5.YYY
(Earth-to-space)



5.494  5.495  5.496
	12.7-12.75
FIXED
FIXED-SATELLITE
(Earth-to-space)
MOBILE except aeronautical
mobile
	FIXED
FIXED-SATELLITE
(space-to-Earth)  5.484A  5.YYY
MOBILE except aeronautical
mobile
BROADCASTING-
SATELLITE  5.493

	…

	13.75-14		FIXED-SATELLITE (Earth-to-space)  5.484A  5.ZZZ
				
RADIOLOCATION
	Earth exploration-satellite
				Standard frequency and time signal-satellite (Earth-to-space)
				Space research
				5.499  5.500  5.501  5.502  5.503




Reason:
This proposal opens adequate flexibility for the operation of reliant CMPC links for unmanned aircrafts for an appropriate degree of redundancy.



MOD EUR/1.3/11
	14-15.4 GHz

	Allocation to services

	Region 1
	Region 2
	Region 3

	14-14.25	FIXED-SATELLITE (Earth-to-space)  5.457A  5.457B  5.484A
	   5.506  5.506B  5.ZZZ
	RADIONAVIGATION  5.504
	Mobile-satellite (Earth-to-space)  5.504B  5.504C  5.506A
	Space research
	5.504A  5.505

	14.25-14.3	FIXED-SATELLITE (Earth-to-space)  5.457A  5.457B  5.484A
   5.506  5.506B  5.ZZZ
	RADIONAVIGATION  5.504
	Mobile-satellite (Earth-to-space)  5.504B  5.506A  5.508A
	Space research
	5.504A  5.505  5.508

	14.3-14.4
FIXED
FIXED-SATELLITE
(Earth-to-space)  5.457A
5.457B  5.484A  5.506  5.506B  5.ZZZ
MOBILE except aeronautical
mobile
Mobile-satellite (Earth-to-space)  5.504B  5.506A  5.509A
Radionavigation-satellite
5.504A
	14.3-14.4
FIXED-SATELLITE
(Earth-to-space)  5.457A
5.484A  5.506  5.506B  5.ZZZ
Mobile-satellite (Earth-to-space)  5.506A
Radionavigation-satellite



5.504A
	14.3-14.4
FIXED
FIXED-SATELLITE
(Earth-to-space)  5.457A
5.484A  5.506  5.506B  5.ZZZ
MOBILE except aeronautical
mobile
Mobile-satellite (Earth-to-space)  5.504B  5.506A  5.509A
Radionavigation-satellite
5.504A

	14.4-14.47	FIXED
	FIXED-SATELLITE (Earth-to-space)  5.457A  5.457B  5.484A
	5.506  5.506B  5.ZZZ
	MOBILE except aeronautical mobile
	Mobile-satellite (Earth-to-space)  5.504B  5.506A  5.509A
	Space research (space-to-Earth)
	5.504A

	14.47-14.5	FIXED
	FIXED-SATELLITE (Earth-to-space)  5.457A  5.457B  5.484A
		5.506  5.506B  5.ZZZ
	MOBILE except aeronautical mobile
	Mobile-satellite (Earth-to-space)  5.504B  5.506A  5.509A
	Radio astronomy
	5.149  5.504A

	…



Reason:
This proposal opens adequate flexibility for the operation of reliant CMPC links for unmanned aircrafts for an appropriate degree of redundancy.



MOD EUR/1.3/12
15.4-18.4 GHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	…

	17.3-17.7
FIXED-SATELLITE
(Earth-to-space)  5.516
(space-to-Earth)  5.516A  5.516B  5.YYY
Radiolocation
	17.3-17.7
FIXED-SATELLITE
(Earth-to-space)  5.516
BROADCASTING-SATELLITE
Radiolocation
	17.3-17.7
FIXED-SATELLITE
(Earth-to-space)  5.516
Radiolocation

	5.514
	5.514  5.515
	5.514

	17.7-18.1
FIXED
FIXED-SATELLITE
(space-to-Earth)  5.484A  5.YYY
(Earth-to-space)  5.516
MOBILE
	17.7-17.8
FIXED
FIXED-SATELLITE
(space-to-Earth)  5.517  5.YYY
(Earth-to-space)  5.516
BROADCASTING-SATELLITE
Mobile
5.515
	17.7-18.1
FIXED
FIXED-SATELLITE
(space-to-Earth)  5.484A  5.YYY
(Earth-to-space)  5.516
MOBILE

	
	17.8-18.1
FIXED
FIXED-SATELLITE
(space-to-Earth)  5.484A  5.YYY
(Earth-to-space)  5.516
MOBILE
5.519
	

	18.1-18.4	FIXED
	FIXED-SATELLITE (space-to-Earth)  5.484A  5.516B  5.YYY
   (Earth-to-space)  5.520
	MOBILE
	5.519  5.521



Reason:
This proposal opens adequate flexibility for the operation of reliant CMPC links for unmanned aircrafts for an appropriate degree of redundancy.



MOD EUR/1.3/13
18.4-22 GHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	18.4-18.6	FIXED
				FIXED-SATELLITE (space-to-Earth)  5.484A  5.516B 5.YYY
				MOBILE

	18.6-18.8
EARTH EXPLORATION-SATELLITE (passive)
FIXED
FIXED-SATELLITE
(space-to-Earth)  5.522B  5.YYY
MOBILE except aeronautical
mobile
Space research (passive)
	18.6-18.8
EARTH EXPLORATION-
SATELLITE (passive)
FIXED
FIXED-SATELLITE
(space-to-Earth)  5.516B  5.522B  5:YYY
MOBILE except aeronautical mobile
SPACE RESEARCH (passive)
	18.6-18.8
EARTH EXPLORATION-SATELLITE (passive)
FIXED
FIXED-SATELLITE
(space-to-Earth)  5.522B  5.YYY
MOBILE except aeronautical
mobile
Space research (passive)

	5.522A  5.522C
	5.522A
	5.522A

	…



Reason:
This proposal opens adequate flexibility for the operation of reliant CMPC links for unmanned aircrafts for an appropriate degree of redundancy.



MOD EUR/1.3/14
24.75-29.9 GHz
	Allocation to services

	Region 1
	Region 2
	Region 3

	…

	
27.5-28.5	FIXED  5.537A
				FIXED-SATELLITE (Earth-to-space)  5.484A  5.516B  5.539  5.ZZZ
				MOBILE
				5.538  5.540

	28.5-29.128.6	FIXED
				FIXED-SATELLITE (Earth-to-space)  5.484A  5.516B  5.523A  5.539  5.ZZZ
				MOBILE
				Earth exploration-satellite (Earth-to-space)  5.541
				5.540

	28.6-29.1	FIXED
				FIXED-SATELLITE (Earth-to-space)  5.484A  5.516B  5.523A  5.539  5
				MOBILE
				Earth exploration-satellite (Earth-to-space)  5.541
				5.540

	29.1-29.5	FIXED
				FIXED-SATELLITE (Earth-to-space)  5.516B  5.523C  5.523E  5.535A
5.539  5.541A
				MOBILE
				Earth exploration-satellite (Earth-to-space)  5.541
				5.540

	29.5-29.9
FIXED-SATELLITE
(Earth-to-space)  5.484A  5.516B  5.539  5.ZZZ
Earth exploration-satellite
(Earth-to-space)  5.541
Mobile-satellite (Earth-to-space)
	29.5-29.9
FIXED-SATELLITE
(Earth-to-space)  5.484A  5.516B  5.539
MOBILE-SATELLITE
(Earth-to-space)
Earth exploration-satellite
(Earth-to-space)  5.541
	29.5-29.9
FIXED-SATELLITE
(Earth-to-space)  5.484A  5.516B  5.539  5.ZZZ
Earth exploration-satellite
(Earth-to-space)  5.541
Mobile-satellite (Earth-to-space) 

	
5.540  5.542
	5.525  5.526  5.527  5.529  5.540  5.542
	
5.540  5.542



Reason:
This proposal opens adequate flexibility for the operation of reliant CMPC links for unmanned aircrafts for an appropriate degree of redundancy.


ADD EUR/1.3/15
5.YYY: In the bands 7.25 – 7.75 GHz, 10.95 – 11.20 GHz, 11.45 – 11.70 GHz, 11.70 – 12.20 GHz (in Region 2 only), 12.20 – 12.50 GHz (in Region 3 only), 12.50 – 12.75 GHz (in Regions 1 and 3 only), 17.30 – 17.70 GHz (in Region 1 only), 17.70 – 18.80 GHz and 19.70 – 21.20 GHz, Earth stations on board unmanned aircraft (UA) and their associated UA control stations  may receive from geostationary satellite systems operated on a primary basis in the fixed satellite service (space-to-Earth) in accordance with Resolution [SAT-UAS-FSS] (WRC-12).

Reason:
This proposal opens adequate flexibility for the operation of reliant CMPC links for unmanned aircrafts for an appropriate degree of redundancy.

ADD EUR/1.3/16

5.ZZZ	In the bands 7.9 – 8.4 GHz, [13.75 – 14.00 GHz], 14.00 – 14.50 GHz and 27.50 – 28.6 GHz and 29.50 – 31.00 GHz Earth stations on board unmanned aircraft and their associated control stations  may transmit to geostationary satellite systems on a primary basis in the fixed- satellite service (Earth-to-space) in accordance with Resolution [SAT-UAS-FSS] (WRC-12).   
Reason:
This proposal opens adequate flexibility for the operation of reliant CMPC links for unmanned aircrafts for an appropriate degree of redundancy.

ADD EUR/1.3/17

RESOLUTION [SAT-UAS-FSS] (WRC-12)
Use of frequency bands allocated to the Fixed-Satellite Service not subject to Appendix 30A/30B for the command and non-payload communications (CNPC) of unmanned aircraft systems in non-segregated airspaces 

The World Radiocommunication Conference (Geneva, 2012),
considering
a)	that unmanned aircraft need to operate seamlessly with manned aircraft in non-segregated airspace;
b)	that the command and control, the ATC voice relay, and the sense and avoid information of UAs operating in non-segregated airspace require reliable and safe communication links; 
c)	that the operation of UAs in non-segregated airspace has to comply with international aeronautical standards to achieve airworthiness certifications.on a worldwide basis;
d)	that satellite systems operating in the fixed-satellite service (FSS) have proven the capability of providing reliable and safe communication links as demanded in considering b);
further considering
a)	that there is a need to limit the number of communication equipments onboard an UA;
b)	that there exists a variety of proven technical methods that can be applied to provide reliable and safe digital communication links;
resolves
	that for the radiocommunication links to command and control unmanned aircraft (UA), relay of Air Traffic Control (ATC) voice communications, and transmit sense and avoid data between an UA and the associated UA control station (UACS) via geostationary satellites, the frequency band(s) allocated on a primary basis to the FSS (except those covered by Appendices 30A and 30B) may be used, provided that such FSS satellite systems and the Earth Station on board the UA and the UACS meet the technical requirements contained in Annex 1 of this Resolution;
requests the Secretary-General
to bring this Resolution to the attention of ICAO.



Annex 1
Technical characteristics of fixed-satellite service systems to support
control communication links of unmanned aircraft systems (UAS)
1	Introduction

Umanned Aircrafts flying beyond-line-of-sight (BLOS) of the Earth Station controlling it are expected to maintain connectivitiy to the UACS responsible for the flight control through  satellite communication links These links comprise data for aircraft control, relay of Air Traffic Control (ATC) voice communications, and communicate sense and avoid data between the UA and the UA Control Station (UA CS).  It is likely that UA will primarily utilize terrestrial line-of-sight radio communications for all low-altitude operations, such as take-off, approach and landing, but will apply satellite communications for all operations during the beyond line of sight cruising time. Satellite links can provide all features required for a high link availability in order to meet national and international aviation certification requirements when flying in non-segregated airspaces.
This annex contains the minimum required performance criteria that are to be met and typical link characteristics of UAS control links to meet them.  
The UACS Earth Station and UA Earth Station are operated under the same regulatory frame conditions as conventional FSS Earth Station.

ATC
UA
UA CS ES (mobile or fixed) or Gateway station (to which remote pilots are connected)
1
4

3
2
Satellite

Forward link:
1. UA CS ES to satellite
2: satellite to UA ES
Return link: 
3: UA ES to satellite
4: satellite to UA CS ES
5
6

FIGURE 1: UA Earth Station, UACS Earth Station and Satellite Links

2	Technical requirements 

The technical characteristics of typical UAS communication links that describe the forward and return (UAS) link performance of a typical FSS satellite is provided below. .
a)	Frequency bands.
	Space-to-Earth 
[	7.25 – 7.75 GHz
	10.95 – 11.20 GHz
	11.45 – 11.70 GHz
	11.70 – 12.20 GHz [Region 2 only]
	12.20 – 12.50 GHz [Region 3 only]
	12.50 – 12.75 GHz [Regions 1 and 3 only]

		17.30 – 17.70 GHz in Region 1
	17.70 – 18.8 GHz
	19.70 – 21.20 GHz]
	Earth-to-Space 
[	7.9 – 8.4 GHz
	13.75 – 14.00 GHz
	14.00 – 14.50 GHz 
	27.50 – 28.60 GHz
	29.50 – 31.0 GHz]
b) 	Protection criteria 
The protection criteria of incumbent services in the frequency bands mentioned under a) for the Earth-to-space case (uplink) have to be in accordance with appropriate regulations of RR, Article 22, in particular with:
· Section II – Control of interference to geostationary-satellite systems
· Section VI – Off-axis power limits on earth stations of a geostationary-satellite network in the fixed-satellite service

c)	The rain conditions (i.e. rain rates) in which the links must operate.
UA CS Earth stations and UA Earth stations should be designed to achieve the required link availability taking radio channel propagation conditions into account as given by . Recommendation ITU-R P-837 
d)	Pointing accuracy of the UA Earth Station antenna.

The UA Earth Station antenna  main beam deviation from the space station shall be smaller than the 1 dB main beam off-axis angle at any specified frequency over the full range of azimuth and elevation antenna direction angles.

Reason:
This proposal opens adequate flexibility for the operation of reliant CMPC links for unmanned aircrafts for an appropriate degree of redundancy
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