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Draft CEPT Brief on agenda item 1.3

1.3	to consider spectrum requirements and possible regulatory actions, including allocations, in order to support the safe operation of unmanned aircraft systems (UAS), based on the results of ITU‑R studies, in accordance with Resolution 421 (WRC-07).

Issue
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.

Preliminary CEPT position
CEPT supports the spectrum demands of 34 MHz for terrestrial and 56 MHz for satellite spectrum as determined by ITU-R Report M.2171 for the provisioning of unmanned aircraft Control and Non-Payload Communications (CNPC) in non-segregated airspace, comprising ATC relay, command and control (C²) and Sense-and-Avoid data(SAA).
The communication for UAS should be considered as an application of a safety service as defined in RR 1.59
CEPT is of the view that the use of any allocations for the purpose of control and non-payload communication of UAS must be in accordance with international aeronautical standards.

(1) Satellite component:
CEPT is of the view that no change is required to the Radio Regulations for the satellite component. Indeed, nNo new allocations are required as there are enough frequency bands to accommodate the spectrum bandwidthrequirement 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.and no new or modified procedures/provisions are needed for the existing satellite allocations therefore CEPT supports NOC for the satellite component 

(2) Terrestrial component:
CEPT is of the view that bands allocated to AM(R)S should be used. 
Due to the intensive usage of the band 960-1164 MHz in Europe, CEPT does not support the usage of this frequency band for the terrestrial  (LOS) component of UAS for CNPC.
CEPT will be studying until WRC-12supports allocations to AM(R)S in the bands 5 000-5 010 MHz, 5 030-5 091 MHz and 15.4 – 15.5 GHz to satisfy the Agenda Item, along with consequential regulatory and technical considerations to protect the existing services. It is considered that these allocations will cover the spectrum need.
Or
CEPT will be studying until WRC-12continues studying the bands 5 000-5 010 MHz, 5 030-5 091 MHz and 15.4 – 15.5 GHz to satisfy the Agenda Item, along with consequential regulatory and technical considerations to protect the existing services.




Background 
Already during the preparation of WRC-07 CEPT/CPG/PT3 discussed the issue of the operation of unmanned aircraft under AI 1.5 and 1.6 of WRC-07.  It was felt that the implications requirements and conditions forof the operation of commercial unmanned aircraft were not completely visible in time for WRC07. Hence CEPT proposed to continue work under a new separate agenda item for UAS for WRC-12. This proposal was supported by similar proposals from other regions.
Remotely piloted air vehicles have been used by the military for some considerable time and this technology is now finding applications within the civil environment. In a large number of countries there are now significant civil commercial development programmes for these UAS with the intention intending toof development systems that operate seamlessly with existing piloted aircraft in non-segregated airspace. 
To dateCurrently, safety of other aircraft has been mostly ensured by providing suitable segregated airspaces within whichthat enabled development and experimental operations of unmanned aircraft can take place.  Initially these areas of segregated airspace were fixed and, normally within administered by a single Administration. However, as UAS products have matured, there have been requirementsregulatory provisions become necessary that would enable for international and even transcontinental flights under normal flight rule conditions.  
This has been temporarily accommodated, whilst the requests are limited for specific tests, by the use of a mobile “bubble” of segregated airspace whichairspace, which moves with the aircraft.  However, as the number of requests increases requiring and permanent operations are required these means will no longer be sufficient. The aeronautical technology is now maturinge to  insertto allow insertion of unmanned aircraft that can be used for many different purposes applications while flying in non- segregated airpaces. Resolves 1 of Resolution 421 asksinvites administrations the WRC-12 to consider the spectrum requirements and possible regulatory actions, including additional allocations, to support the remote pilot in commanding and controlling the unmanned aircraft systems and in relaying the air traffic control communications. This addresses directly those radio links whichlinks, which connects the remote pilot to the its unmanned aircraft. These radio links are replacing partially functionalities whichfunctionalities, which are in manned aircraft are wired connections completely insidewithin the aircraft cabling. , and tTherefore, these links will be subject to the process of airworthiness certification. The implication for the regulatory treatment of these radio links has carefully to be studiedneeds further study.
Resolves 2 of Resolution 421 addresses techniques to detect and avoid collisions with track nearby aircraft, terrain and obstacles to navigation (Sense And Avoid/SAA-Systems) in order to ensure the UAS avoids these objects in a manner equivalent to that achieved by manned aircraft (“see and avoid” principle). There are already systems in operation in manned aircraft whichaircraft that help to avoid incidents with terrain and nearby aircraft. Further studies are needed to ensure that It has to be studied if these systems are suitable for use in unmanned aircraft. 
Resolution 421 keeps exclude investigations on the radiocommunication requirement of payload links.outside any possible WRC-12 decision. However, ITU-R is invited to produce a report or recommendation, as appropriate on how the communications requirements for UAS payload could be satisfied.
The range of systems is expected to be considerable, extending  from very light devices to those that equate to current civil air transport aircraft and it is expected that these systems will operate in all types of airspace.
UAS market

It is expected that sales will increase significantly over the next 10 years. In the short-term, it is considered that the majority of systems used will be small or mini-UAS, as these will prove easier to be used within the existing safety regulatory framework and will require less investment. Then, by the middle of the next decade, European government use of UAS will grow consistently and start use of UAS in non-segregated airspace for non-military applications, as reflected below: 

[image: ]
Figure 1: Market developement for UAS

For now, the UAS industry is on a stand-by mode as far as the civil market is concerned, waiting for regulations and policies to be defined.

European government use of UAS - embracing applications such as law enforcement, border security and coastguard - is expected to take 45% of the civil and commercial market until 2017.
Spectrum requirements
Studies performed lead to the conclusion that 34 MHz of terrestrial and 56 MHz of satellite safety spectrum are required to provide ATC relay, C² and SAA services.
The details of those requirements are shown in the figures below:
Figure 2: UA in line of sight (LOS) to its Control Station (UASC)
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Figure 3: UA beyond line of sight of its UACS

When using other mechanisms than satellite communication (e.g. an intermediate airplane) for relaying radiocommunication links between the UA control station and an unmanned aircraft, the radiocommunication service is considered as terrestrial radiocommunication (AM(R)S). 
The impact of latency on UAS command and control systems is a prime factor when considering the safety of operations. Latency will be of the utmost importance when establishing a safety case for the operation of UAs, particularly in non-segregated airspace. Current air traffic management relies heavily on voice communications although information via data links is being progressively implemented. Hence new operational requirements for the future data link environment will also need to be developed.
Radiocommunication Services allocation
Principles

The following principles should be taken into account for any discussion on frequency bands for Agenda Item 1.3.

1)	Under No. 191 of the ITU Constitution, international telecommunications must give absolute priority to all telecommunications concerning safety of life. 
2)	All UAS radiocommunications within the scope of WRC-12 Agenda item 1.3 are radiocommunications concerning safety of life.  
3)	No. 1.59 of the RR states that any radiocommunication service used permanently or temporarily for the safeguarding of human life and property is a safety service.
4)	No. 4.10 of the RR states that Member States recognize that the safety aspects of radionavigation and other safety services require special measures to ensure their freedom from harmful interference and that it is necessary therefore to take this factor into account in the assignment and use of frequencies.
5)	It is recognized that the aeronautical safety of life aspects need to be treated within ICAO through the development of new standards and recommended practices (SARPs)
6)	Any special measures as referred to above must be clear, implementable in practice and designed to avoid creating difficult regulatory situations.
7)	Existing allocations should be considered before considering the need for new allocations.

Terrestrial scenario 
The terrestrial communication radio links between an unmanned aircraft and the UACS have to be considered as an application of AM(R)S and should be operated in frequency band(s) allocated to this Service.

Satellite based CNPC scenario

UA/SAT link: For appropriate spectrum to be used for the satellite component, i.e.  the link between (UA and a satellite,/SAT link) two cases should arebe considered.
· Case 1a: further spectrum that,  mightfrom a “mobile-satellite” point of view, should be explicitly  allocated to the AMS(R)S and shared only with other “aviation aeronautical radio services” such as (e.e.g. ARNS, ARNSS, AM(R)S). In other words, an explicit allocation of frequency spectrum to the AMS(R)S 
· Case 1b: spectrum that can or could be used by AMS(R)S applications through an MSS allocation1, an AMSS allocation or an AMS(R)S allocation[footnoteRef:1]. [1: 	 sharing the band with other applications in the mobile-satellite service. .] 


It is worthwhile noting, that mobile satellite systems currently providing current capacity for the commercial manned aircraft on frequencies allocated to theing  AMS(R)S applications for manned aircraft are belonging to case 1b. However, such systems are currently used only above low air traffic density areas (e.g. oceans) and they are not the primary means of communication for applications related to the safety and regularity of flight.
· While recognizing that, from a civil aviation radio perspective, case 1a seems to be the most appropriate case from a regulatory point of view, the airworthiness certification process of UAS is still at a very early stage of its development and will not be completed by WRC-12. As a consequenceConcequently, WRC-12 should is requested not take decisions that wcould, de facto, prevent some options within the airworthiness certification process of UAS (sSome existing or future satellite systems covered by case 1b might satisfy in due time appropriate international aeronautical standards that will be required within the airworthiness certification process of UAS). 
· Datalink diversity and redundancy are crucial elements in UAV communication link designs affecting largely the certification, qualification and the seamless world-wide operations in non-segregated airspaces. Multi-band systems, using frequency spectrum or combinations of spectrum allocated to FSS, MSS, AMSS and AMS(R)S) can achieve the required equivalent levels of safety.   

Therefore, WRC-12 should might consider to allow the two cases, considering that any use of a frequenca spectrum allocated to satellite allocation services for the purpose of control and non-payload communication of UAS shall be in accordance with international aeronautical regulations. WRC-12 might also consider the use of FSS allocations for links between an UA and satellites operating on FSS bands. This might include to install a new agenda item to investigate the options in detail.
If it is not possible to conclude that a satellite system operating under AMSS or MSS allocations (case 1b) could meet in due time the appropriate international aeronautical standards, the logical consequence of the above would be that “explicit” allocations to AMS(R)S (opposed to AMS(R)S application within AMSS or MSS allocations) should fulfil the spectrum requirement of case 1a. 

For the communication link betweensatellite component an Earth station associated with a UA Control Station in charge of a UA (SAT/ UACS link) two cases should be considered.
· Case 2a: Use of frequency spectrum that, from a “mobile-satellite” point of view, should be explicitly allocated to the AMS(R)S[footnoteRef:2] and shared only with other aeronautical radio “aviation services” such as (e.g. ARNS, ARNSS, AM(R)S). In other words, an explicit allocation to AMS(R)S.  [2: 	 provided that such an allocation can also be used by satellite links connecting land or ship stations when used in conjunction with this allocation, as there is currently no clear understanding whether the link between the satellite and the UACS can be considered or not as an AMS(R)S feeder-link. An example for such a provision can be found in RR 5.554.] 

· Case 2b: Use of frequency spectrum that can or could be used byallocated to the FSS and/or by AMS(R)S related applications through an MSS allocation3, an AMSS allocation3 or an AMS(R)S allocation[footnoteRef:3]. [3: 	 sharing the band with other “mobile-satellite” related allocations.] 

It is worthwhile noting, that MSS mobile satellite systems, currently providing applications in the AMS(R)S applications for manned aircraft are using FSS allocations for thefeeder links between Earth stations and the satellite and the earth stations (few large earth Earth stations satisfying complying with the applicable provisions required regulations), therefore are belonging to case 2b. However, such systems are currently used only above low densitylow air traffic density areas (e.g. oceans) and that they are not the primary means of communication for applications related to the safety of and regularity flight.
While recognizing that, from a civil aviation radio perspective, case 2a seems to be the most appropriate case from a regulatory point of view (and likely the simplest one), the airworthiness certification process of UAS is still at a very early stage of its development and will not be completed by WRC-12, except may be in some countries. As a consequenceConcequently, WRC-12 mightshould not take decisions that could, de facto, prevent some options within the airworthiness certification process of UAS (some existing or future satellite systems covered by case 2b might satisfy in due time appropriate international aeronautical standards that will be required within the airworthiness certification process of UAS). 
Therefore, WRC-12 shouldmight allow consider boththe two cases as viable options for solving the agenda item, considering that any use of a satellite allocation for the purpose of control and non-payload communication of UAS shall be in accordance with international aeronautical regulations[and if needed through new allocations]. 
If it is will not be possible to conclude [before the Conference] that a satellite system operating under FSS, AMSS or MSS allocations (case 2b) could meet in due time the appropriate international aeronautical standards, the logical consequence of the above would be that,  “explicit” allocations to AMS(R)S (opposed to AMS(R)S application within AMSS or MSS allocations) would be necessary to should fulfil the spectrum requirements of case 2a.

Existing allocation
Terrestrial component:
DNReport ITU-R M.2205[UAS-BANDS-EXISTING] show that portion(s) of the existing AM(R)S allocation in the band 960-1 164 MHz can be used in some countries to support some UAS terrestrial spectrum requirements under the conditions used in this Report. The band cannot be used to meet the entire 34 MHz terrestrial spectrum requirement for UAS operations, but 10.4 MHz of spectrum within this band would suffice to meet all UAS CNPC requirements except for backup links, video, and downlinking of airborne weather-radar data in some countries. 
Due to the intensive use of the band 960 – 1 164 MHz in Europe it is understood that the countries are mentioned above are not in Europe.

Satellite component:
In November 2010, ITU-R Report ITU-R M.2205 has concludesd that within the existing AMS(R)S allocation in the band 5000-5150 MHz, the band 5030-5091 MHz can be used to support UAS spectrum requirements. It is possible to design an AMS(R)S system ensuring both that MLS is protected (on the basis of a very large deployment scenario) and that satellite spectrum requirements specified in Report ITU-R M.2171 are accommodated. DNR ITU-R M.[UAS-BANDS-EXISTING]This Report also concludes that this safeguards the long-term access to the band for MLS, while enabling an additional aeronautical use of the band, which will increase spectrum efficiency.
[Existing MSS/AMSS and other existing AMS(R)S allocations (UA-Satellite links) and existing FSS/MSS/AMSS and other existing AMS(R)S allocations (UACS-Satellite links) can be used under the current regulation conditions, and therefore no technical studies were requiredare neccessary. ]

Additional allocation required
Terrestrial component
Frequency band 15.4-15.5 GHz:
See Draft New Report M.[UAS-BANDS-NEW-ALLOC-15.4-15.5 GHz]
Compatibility studies between AM(R)S and RLS (see WRC-12 AI 1.21)
Studies in the band 15.4-15.5 GHz showed that compatibility of UACS with Radiolocation service receivers would be feasible at separation distances exceeding 400 km but airborne radars would cause interference to UAS airborne receivers at line-of-sight distances over 827 km. Thus sharing the band 15.4-15.5 GHz between UAS and radiolocation radars would be unfeasible (see Report ITU-R M.[UAS-BANDS-NEW-ALLOC]).  However, the new Radiolocation Service allocation is under consideration under WRC-12 A.I. 1.21 and a segmentation of the band by CEPT can be considered. 

Compatibility studies between AM(R)S and FSS
 [TBD]In 15.4-15.43 GHz, No. 5.511D allowed FSS  systems  for  which  complete  information  for  advance  publication  has  been received by the Bureau by 21 November 1997 to operate. However, there were no satellite networks filled before this date.
In 14.43-15.5, no satellite networks have been brought into use, and it may be concluded that this band is not intended to be use by FSS.

Compatibility studies between AM(R)S and ARNS
Studies conducted in the band 15.4-15.5 GHz show that a separation distance exceeding that of line-of-sight (more than 903 km) is required to provide protection of ARNS systems from interference caused by UAS airborne transmitters. The band sharing would require application of frequency-geographical planning that could be rather difficult for implementation due to a large number of UAS systems envisioned to operate in non-segregated airspace. A mechanism that requires to obtain the coordination agreement from the neighboring administrations within a certain distance (903 km) may be put in force.

Compatibility studies between AM(R)S and radioastronomy service in the adjacent frequency band (15.35‑15.4  GHz)
Studies using a static protection criteria of -202dBW for the RAS station (See Recommendation ITU-R RA.769) conducted show that compatibility of UAS airborne transmitters operating in the band 15.4-15.5 GHz and RAS station receivers operating in the adjacent band 15.35-15.4 GHz could be unfeasible within line-of-sight distances (464 km) in any azimuth of maximum RAS transmitter antenna pattern. 
However, using the epfd methodology detailed in Recommendation ITU-R M.1583, valid for multiple interfering sources that may transmit into the main lobe of the RAS station during a very short period (like UAS), and the epfd threshold derived from recommendation ITU-R RA.769, studies show that the protection criterion of 2% can be met by limiting the out-of-band e.i.r.p. of UA systems to -68 dBW in 50 MHz. 

Portion of the band 5 000-5 150 MHz:
5 000-5 010 MHz:
One administration is currently studying this portion for the UA to the UACS link in particular for small UAS=.
See Draft New Report M.[UAS-BANDS-NEW-ALLOC- 5 000-5 010 AND 5 010-5 030 MHz]
Studies show that the use of this band for the UACS-to-UA link is not possible as the interference level into the RNSS satellite will increase the satellite T/T of more than the 2% allowed. 
Regarding the UA-to-UACS link, in case of medium and large UAs, when considering the aggregate interference into the RNSS satellite, again, the satellite T/T criteria is not respected. This band is therefore not usable for this type of UAs (Medium and large)
However, for small UAs, as their e.i.r.p. is limited to -4.5 dBW, sharing is feasible and the increase of temperature of the satellite caused by the aggregation of all UAs in the footprint of the satellite would be around 1%.  
Sharing studies show the protection of Radioastronomy below 5 000 MHz is feasible by limiting the out-of-band e.i.r.p. of UAS to -96dBW/10MHz. Using narrow band channel (37.5 kHZ is expected for UAS) will enable the design of selective filter in order to operate small UAS (a small guard band may be necessary)
With regards to protection of RNSS (earth-to-space) in 5 000-5 010 MHz, and of RNSS (space-to-earth) in the adjacent band 5010-5030 MHz, studies are ongoing and are expected to be finalized for ITU-R WG 5B out-of-band e.i.r.p. density limits of -75 dBW/MHz can be derived to protect the RNSS.. 
In addition, another sharing study was carried out between small UAs operating in 5 000-5 010 MHz and RNSS in the adjacent band 5 010-5 030 MHz. This study uses the same methodology as in the draft Report M.[MLS-RNSS] developed by WP4C. This study assumes different kind of RNSS filters as there are currently no characteristics available for these filters. This study shows that a guard band will be necessary to protect the RNSS adjacent band but this guard band can vary from 1 to 5 MHz depending on the assumed filter. Therefore, UAs operation might be feasible in this band.

Part of this frequency band might be allocated to AM(R)S for the use of small UA (only the aircraft-to-ground direction) by limiting their e.i.r.p. to -4.5 dBW. Protection of RAS and RNSS in the adjacent bands can be ensured in certain conditions. 
Nevertheless, in order to protect Galileo’s interest, CEPT does not support the allocation of the band 5 000-5 010 MHz to AM(R)S. 
However, it should be noted that the Conference may decide to allocate the band 5 000-5 010 MHz to AM(R)S under A.I. 1.4 on a global / Regional / country basis, although CEPT supports No Change on this issue. As a consequence, any RNSS global system (like Galileo) would suffer interference from surface airport applications considered under A.I. 1.4, due to its worldwide nature. 
CEPT might in this case review its position and consider the possibility to allow the operation of small UA in this band, along with the conditions defined by the sharing studies.

5 010-5 030 MHz
See Draft New Report M.[UAS-BANDS-NEW-ALLOC- 5 000-5 010 AND 5 010-5 030 MHz] 
Sharing is not possible with the RNSS service link due to the important separation distance which would be required between equipments.
CEPT does not support the allocation of the band 5 010-5 030 MHz to AM(R)S. 


5 030-5 091 MHz
This portion can be consideredband is proposed for both links of the terrestrial component. 
One Sstudyies performed by the US and presented at the ITU-R WP5B (Annex 7 to Document 5B/617) show that the sharing with MLS is feasible. With regards to AMS(R)S, sharing is more difficult and a segmentation of the band is proposed considering that an AMS(R)S system used for the operation of UAVs will only need 2x20 MHz. The gap of 21 MHz can therefore be used for AM(R)S. However, it will not be sufficient to cover the entire 34 MHz spectrum needed. It should be noted that the US propose to use the band 960-977 MHz in addition to the 5 GHz band to cover the entire demand. However, firstly this band is fully used over Europe (or planned to be by LDACS systems) and secondly accommodating the demand in two different bands will increase the number of equipment to be developed and installed onboard. 
Another study confirms that the sharing is possible with both ARNS and AMS(R)S providing that there is a frequency planning between the different equipments. In particular, 
· the uplink of the UA CNPC terrestrial link can be in the same subband as the space to earth link of the UA CNPC satellite link, and the downlink of the UA CNPC terrestrial link can be in the same sub-band as the earth to space link of the UA CNPC satellite link.  
· In addition, the UA CNPC terrestrial link can also be in any sub-band not used by the UA CNPC satellite link.
Report M.[UAS-BANDS-NEW-ALLOC-5 030-5 091 MHz] concludes that this band can be allocated to AM(R)S for the operation of UAS, providing that frequency planning of the band is performed by using geographical and/or frequency separations.
CEPT supports the allocation of the band 5 030-5 091 MHz to AM(R)S. 

5 091-5 150 MHz
See Draft New Report M.[UAS-BANDS-NEW-ALLOC-5 091-5 150 MHz] 
The sharing is possible with ARNS and with other AM(R)S equipements (i.e. the ANLE) thanks to appropriate coordination, but will not be possible or very difficult with AMS allocation used by aeronautical telemetry systems and FSS (Earth-to-space). This band is therefore not proposed to be used by UAS.
CEPT does not support the allocation of the band 5 091-5 150 MHz to AM(R)S. 


Satellite Component
The studies showedconcluded, that the consideration of the frequency bands 13.25-13.4 GHz as the candidate bands is not reasonable feasible for CNPC links between satellite and UA due to potential harmfulunacceptable interference conditions to ARNS systems (airborne Doppler navigation system (ADNS) receivers).  and cConsideration of the frequency bands 15.4–15.7 GHz, 22.5-22.55 GHz, 23.55–23.6 GHz as the candidates bands for athe satellite CNPC linksegment   forof  UAS control links as additional allocations to AMS(R )S is would be possible only after completion ofthe sharing studies with the existing incumbent radio services are completed. 



List of relevant documents
Report ITU-R M.2171 – Characteristics of unmanned aircraft systems (UAS) and spectrum requirements to support their safe operation in non-segregated airspace
Document 5/237 – Draft New Report ITU-R M.[UAS-SENSE AND AVOID]Report ITU-R M.2204 - Characteristics and spectrum considerations for sense and avoid systems use on Unmanned Aircraft Systems (UAS)
Document 5/240 – Draft New Report ITU-R M.[UAS-BANDS-EXIST-ALLOC]Report ITU-R M.2205 - Results of studies of the AM(R)S allocation in the band 960-1 164 MHz and of the AMS(R)S allocation in the band 5 030-5 091 MHz to support control and non-payload communications (CNPC) links for unmanned aircraft systems (UAS)
Document 5/269 - Draft new Report ITU-R M.[UAS-BANDS-NEW-ALLOC-5 030-5 091 MHz] - Frequency band study to support the line-of-sight control and non-payload communications (CNPC) link(s) for unmanned aircraft systems (UAS) within new allocations in the band 5 030-5 091 MHz
Document 5B/727 (annex 26) - Preliminary draft new Report ITU-R M.[UAS-BANDS-NEW-ALLOC-5 000-5 010 AND 5 010-5 030 MHz] - Frequency band study to support the line of sight control and non-payload communications links for unmanned aircraft systems within new allocations in the bands 5 000-5 010 MHz and 5 010-5 030 MHz
Document 5B/727 (annex 27) - Preliminary draft new Report ITU-R M.[UAS-BANDS-NEW-ALLOC-15.4-15.5 GHz] - Frequency band study to support the line of sight control and non-payload communications links for unmanned aircraft systems within new allocations in the frequency band 15.4-15.5 GHz. 
Document 5B/727 (annex 32) - Preliminary draft new Report ITU-R M.[UAS-BANDS-NEW-ALLOC-5 091-5 150 MHz] - Frequency band study to support the line of sight control and non-payload communications links for unmanned aircraft systems within new allocations in the frequency band 5 091-5 150 MHz. 
Document 5B/727 (annex 33) - Preliminary draft new Report ITU-R M.[UAS-CNPC-CHAR] - Examples of technical characteristics for unmanned aircraft control and non-payload communications links
Document 5B/617 (Annex 7): PDN Report ITU R M.[UAS-BANDS-NEW-ALLOC
Document 5B/617 (Annex 8): PDN Report ITU-R M.[UAS-PERF-AND-REQ] 
Actions to be taken
- Completing sharing studies at WP5B for new allocations of terrestrial component


Relevant information from outside CEPT

European Union
[EC & EDA (date of proposal)]

Regional telecommunication organisations

APT (September 2011)
APT Members are of the view that:
· The results of studies performed by ITU-R, indicating that a maximum 34 MHz of terrestrial spectrum and a maximum of 56 MHz of satellite spectrum are required to provide and ensure safe operation of unmanned aircraft, are supported.
· The use of only AM(R)S and AMS(R)S allocations, in order to satisfy spectrum needs for UAS safety applications, is supported. 
· Due to the safety nature of UAS, regulatory provisions associated with the allocation need to be clear, unconditional and implementable in practice.
· For satellite UAS: Method A1 is supported, using the 5 030-5 091 MHz AMS(R)S band.  
· For terrestrial UAS: Method B is supported, using a new AM(R)S allocation in the 
5 030-5 091 MHz band.  The 960-1 164 MHz band is heavily used by APT Members for ARNS systems and is insufficient to satisfy terrestrial UAS spectrum requirements.
· If WRC-12 decides to allocate the 5 030-5 091 MHz band to the AM(R)S, it will be necessary to replace the provisions of RR No. 9.21 for the AMS(R)S by appropriate provisions of RR No.  9.11A.
· Compatibility with existing services, in particular ICAO standards based systems, such as MLS in the 5 030-5 091 MHz band, needs to be ensured.  Appropriate regulatory measures should be developed to facilitate the application of RR No. 5.444.  A possible example of such a Resolution can be found in the CPM Report.   
· AI 1.3 should be confined to safety communications and not payload.
· In addition, APT Members oppose the use of the following bands for either satellite 
· Res 421 is proposed to be suppressed

APT Members are of the view that:
· The current studies being carried out by ITU-R WP 5B are supported and WP 5B is encouraged to complete the studies during 2011, particularly regarding the possibility of finding additional terrestrial UAS spectrum.
· The results of studies performed by ITU-R, indicating that 34 MHz of terrestrial and 56 MHz of satellite spectrum are required to provide and ensure safe operation of unmanned aircraft, are supported.
· The use of existing allocations to AM(R)S, AMS(R)S and/or ARNS, in order to satisfy spectrum needs for UAS safety applications, is supported.  New allocations, including MSS, FSS and AMSS, are therefore not supported at this stage. 
· For satellite UAS the 5030-5091 MHz band is supported.  Method A1 is also supported.
· For terrestrial UAS the 960-1164 MHz band is supported where conditions allow since the band is heavily used by some APT Members and there are compatibility concerns with existing ARNS systems in the band.  It is therefore felt that additional terrestrial UAS spectrum will be needed.  Method B2 is also supported.
· Compatibility with existing services, in particular ICAO standards based systems, such as MLS in the 5 GHz band, needs to be ensured.
· Due to the safety nature of UAS, regulatory provisions associated with the allocation need to be clear, unconditional and implementable in practice.
· AI 1.3 should be confined to safety communications and not payload.
· In addition, some APT Members oppose/do not support the use of the following bands for either satellite or terrestrial UAS:  5000-5030 MHz, 5091-5150 MHz, 15.4-15.7 GHz 


Arab Group (March 2010)
· The study for these applications shall be limited to frequency bands allocated for aeronautical mobile service (R) and aeronautical mobile-satellite (R) service, providing that the studies prove the possibility of sharing with other existing services in these bands.
· 
the type of Routes to be used for these systems must be determined, and should be provided in a specific Appendix as part of the RR, taking into account the safety and security requirements of other flights as determined by ICAO
CITEL (June 2011)

DIAP: 
· ARGENTINA, BRAZIL, MEXICO:
· NOC for satellite UAS
· ARGENTINA, BRAZIL, CANADA, USA, URUGUAY:
· MOD Article 5 in the band 5030-5091 MHz to add an AM(R)S allocation
· ARGENTINA, BRAZIL, CANADA:
· MOD Article 5 in the band 5030-5091 MHz to add an AM(R)S allocation
· ADD footnote 5.D103 to restrict usage of band by AM(R)S
· CANADA, USA, MEXICO:
· NOC Article 5 in the band 5091-5150 MHz
Preliminary Proposal: 
· CANADA
· MOD Article 5 to add AM(R)S allocation in 5030-5091 MHz band
· ADD footnote 5.D103 limiting use by AM(R)S
· MEXICO
· NOC Satellite component
· CANADA
· Supports the consideration of a new method to be developed combining Methods A3 and A4 of the CPM
· USA
· ADD footnotes 5.YYY and 5.ZZZ to allow satellite component
· ADD Resolution [SAT-UAS-FSS] to support satellite component

RCC (November 2010)
· The allocation in the AM(R)S, AMS(R)S and ARNS bands for UAS safe operation in non-segregated air space is possible on the condition of ensuring compatibility with the existing services. 
· 2. The development of appropriate ICAO international standards for the AMS(R)S, AM(R)S and ARNS systems is obligatory since these services are intended for ensuring safety and regularity of flights including on international civil air routes.
· 3. It is not supported the consideration of the following bands as candidate frequency bands for UAS safe operation: 960-1164 MHz, 1525-1559 MHz, 1610-1660.5 MHz, [5030-5091 MHz] and 15.4-15.7 GHz.
International organisations
ITU (January 2011)
The following table presents an analysis of the draft CPM text methods for the satellite component
There are five methods identified in the draft CPM report. Any combination of these methods may be used and the following table summarizes them.
[NOTE: the following table was proposed to be added during PTC-9, it is not shown with revision marks to preserve the colour shading.]
	CPM text Methods

	A1
	A2
	A3
	A4
	A5

	
	Use of the current AMS(R)S allocations for both links (UA to satellite and UACS (mobile and fixed) to satellite)
	Use of the current MSS, AMSS and AMS(R)S allocations for both links (UA to satellite and UACS (mobile and fixed) to satellite) and the FSS (only for the fixed UACS to satellite link) allocations in accordance with the Radio Regulations
	Use of the current FSS allocations (except frequency bands covered by RR Appendices 30, 30A and 30B)
	Development of a WRC Resolution:
to restrict the communication link between UA and satellite to AMS(R)S
to confirm the use of AMS(R)S for the radio communication link between UACS and the satellite and to allow the use of the FSS for this link (except frequency bands covered by RR Appendices 30, 30A and 30B)
	New AMS(R)S allocations in the portions of the [13.25-13.4 GHz], [15.4-15.7 GHz], [22.50‑22.55 GHz], and [23.55-23.6 GHz]

	Proposed Radio Regulation (RR) amendments
	NOC to the RR
	NOC to the RR
	New resolution or recommendation
	New resolution
	New AMS(R)S allocation

	Communication Links
	UA-Sat
	UACS-Sat
	UA-Sat
	UACS-Sat
	UA-Sat
	UA-Sat
	UACS-Sat
	UA-Sat
	UACS-Sat

	Existing AMS(R)S 
	
	
	
	
	

	Existing AMSS/MSS
	
	
	
	Restrict to AMS(R)S
	

	Existing FSS bands
	
	
	
	
	Restrict to AMS(R)S
	
	
	

	New AMS(R)S
	
	
	
	
	



	Proposed in the method
	Not compatible with the method
	Not proposed in the method
	Not clear




ICAO (Sept 2009)
To support, based on the results of studies identified in Resolution 421, any modification to existing allocations, or new allocations required to accommodate UAS operations in non-segregated airspace while maintaining the safety and regularity of flight of all types of aircraft.
Accordingly, to ensure that allocations used, in particular, for UAS command and control, ATC relay and sense and avoid in non-segregated airspace are in the AM(R)S, AMS(R)S and/or ARNS and do not adversely affect existing aeronautical systems
To oppose the use of this agenda item to seek new spectrum allocations to meet payload requirements.


IATA (21 Sept. 2009)
To support, based on the results of studies, any modification to existing allocations or new allocations required to accommodate UAS operations in non-segregated airspace while maintaining the safety and regularity of flight of all types of aircraft.
Accordingly, to ensure that any AM(R)S, AMS(R)S and ARNS allocations made for UAS command and control, ATC relay and sense and avoid in non-segregated airspace do not adversely affect existing aeronautical systems  
To ensure safe and seamless integration of UA in non-segregated airspace, support the agreed requirement for terrestrial and satellite safety spectrum for the provision of ATC relay, command and control and sense and avoid.  
To oppose any use of this agenda item to seek new spectrum allocations to meet payload requirements.

IMO (14 Sept 2009)
To oppose any allocation that would affect the interests of the maritime services.


NATO (04 May 2010)
Preliminary NATO Military Position

NATO supports the consideration of spectrum requirements and possible regulatory actions, including allocations, in order to support the safe operation of unmanned aircraft systems (UAS) in the general air traffic (GAT).
For BLOS requirements, NATO is of the view that satellite spectrum for C2, ATC relay and Sense and Avoid should first be accommodated in existing spectrum allocated to the satellite services fulfilling the requirements.
For LOS requirements, NATO supports studies on the 5 GHz and 15.4 GHz bands to accommodate these transmissions.
NATO does not support use of 960-1164 MHz for UAS since this band is already heavily used.
[Some Nations also have concerns on bands 4200-4400 MHz][footnoteRef:4] [4:  pending PT-C and ITU developments] 

It has to be noted that technical specifications mentioning any particular frequency band for insertion into GAT will have to be validated by certification aviation authorities.
If additional bands are required, protection of existing services in those bands must be ensured.
Access to existing frequency bands should not be precluded by any regulatory provision from WRC-12 (always taking into account the protection of existing services and applications).
Further developments are to be monitored in order to promote military use of UAS and protect existing military applications.

Military Importance:  High

SFCG (05 October 09)
SFCG supports the protection of existing space science service allocations.  No allocations of spectrum to support UAS systems should be made in space science service bands unless acceptable sharing criteria are developed.  Airborne system downlinks can be particularly troublesome for space research and EESS receive ground stations.  Airborne system uplinks have the potential to interfere with space-based receivers, especially passive remote sensors.

WMO (12 October 09)

Although no specific frequency bands are mentioned, this agenda item will probably consider spectrum in the range between 2 and 10 GHz in which a number of bands are allocated and used by various meteorological applications.
WMO notes that UAS applications are currently not considered in frequency bands used for meteorological applications.
WMO recognises that UAS have already been operated in the past by some meteorological services and that such vehicles are of interest for future climatological, meteorological and environmental activities, either for research or operational use. It is assumed that these UAS requirements would fit in the current general requirements made for other purposes.

Regional organisations
ASFCG (05 October 2009)
To support, based on the results of studies, any modification to existing allocations or new allocations required to accommodate UAS operations in non-segregated airspace while maintaining the safety and regularity of flight of all types of aircraft.
Accordingly, to ensure that any AM(R)S, AMS(R)S and ARNS allocations made for UAS command and control, ATC relay and sense and avoid in non-segregated airspace do not adversely affect existing aeronautical systems  
To ensure safe and seamless integration of UA in the European airspace, support the agreed requirement for terrestrial and satellite safety spectrum for the provision of ATC relay, C2 and S&A.  
To oppose any use of this agenda item to seek new spectrum allocations to meet payload requirements.

ESA (November 08)
Same as SFCG position
EUMETNET (12 October 2009)
Same as WMO position
[Eurocontrol (date of proposal)]
[Other relevant information]
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