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Regulatory and Licensing Considerations for AeroMACS

Written and presented by Andrew Roy (ASRI)

	SUMMARY

	Copy of a paper presented at WG-S in June 2015 on Regulatory and Licensing Considerations for AeroMACS.  Although not all information is relevant to WG-F, it may provide some context to the presentation of the AeroMACS technical manual.


	ACTION

	Take into account the information below and the AeroMACS technical Manual, and consider the necessary action, if any, for WG-F.





Introduction

1. To provide a consistent service to end users, a level of guidance on the AeroMACS frequency assignment process should be provided at the ICAO level.  The question is how much information, and where it should be implemented, to ensure it meets the requirements across a range of operating environments and capabilities.  Additionally, specific guidance on the types of communication to be carried will assist in ensure a standardized system for airline users irrespective of which location it is deployed to.  This working paper discusses both of these aspects for consideration by ICAO’s WG-S, using the context of the VHF datalink operations licensed by USA national regulator, the Federal Communications Commission (FCC), for national examples and references.  Although not an exact comparison of systems and operating models, the VHF AM(R)S example does have a large amount of commonality with AeroMACS, especially as the AeroMACS system has been specifically introduced to offload traffic from VHF Datalink (VDL) systems.

Frequency Assignment Guidance

International ICAO guidance

2. Although general information in the ICAO SARPs ensures a set of consistent technical parameters for standardized systems, more information on frequency assignment processes is contained in the ICAO supporting technical guidance.  Additionally given the key importance of the VHF system to current aeronautical operations, the ICAO spectrum Handbook Vol. II provides detailed recommendations on the frequency coordination of the system.  The handbook covers many aspects, including:

a. Compatibility analysis concepts
b. Required calculations for the analysis
c. General system description and technical considerations
d. Receiver immunity and Out of Band Emissions (OOBE)
e. Interference effects and impacts
f. Recommended propagation models and their effects
g. Frequency assignment planning criteria

3. The ICAO guidance is not followed by all administrations, nor is it required for all applications.  However, it is the basis for almost all established VHF assignment policies.  This is a combination of its status within ICAO, and the depth of information provided.  The extensive amount of information not only helps to fully describe recommended practices, but also their underlying principles for administrations that do not have the resources to fully invest in such a system.  Lastly, it should be noted that the ICAO Spectrum Handbook is focused only on the technical and procedural aspects of frequency coordination, with no regulatory considerations included.  

Regional and national guidance material

4. Two key examples of more specific frequency coordination are the ICAO European Frequency Management Group’s (FMG) document 011 (FMG Manual), and the US Aeronautical Frequency Management (AFC) Manual.  The FMG Manual is a regional ICAO policy for European neighbors to coordinate their assignments, while the AFC manual covers the assignment process for the Aeronautical Enroute Spectrum (AES)[footnoteRef:1] as agreed by the US aviation industry.  Both manuals are based on the ICAO recommendations within the Spectrum Handbook, but modified to meet the operation requirements of each continent and their respective governance.  Additionally both have a more formal status than the handbook, imposing mandatory requirements on how the VHF policies are assigned in each region. [1:  Primarily for airline communications, but also including certain ATC functions.  See regulatory section below.] 


5. The FMG manual includes frequency assignment and coordination policies on several communications and navigation aids used in Europe.  Given the need to minimize cross border interference, the FMG manual is extensive in its material.  Included are channel plans and separation distance for both co- and adjacent frequency, service volumes, and compatibility between different systems operating within the band.

6. The AFC Manual focuses entirely on HF and VHF AM(R)S systems, and how these are managed and implemented within the USA.  Although the AFC Manual is restricted to the AFC committee itself, relevant excerpts are published for all licensees in the AFC Ground Station Manual.  Similar to the FMG Manual, the AFC Manual provides specifics on separation criteria, sharing of frequencies between operators, and congestion metrics to justify when additional channels should be assigned to operators.  Policies are regularly reviewed to ensure they meet current operational, regulatory, and technology requirements.  

Frequency assignment summary

7.   AeroMACS is a significantly more complex system than the 50 year old analog VHF radios used by aviation currently, and implementation may have many more customizations dependent on the airport and operational requirements.  Therefore some discussion and direction from WG-S is required for where, and how much, guidance should be included at the ICAO level (TM and spectrum handbook), and what is left to administrations to implement themselves.  The VHF service does allow a good balance of information and support through the ICAO Spectrum Handbook, and this may be a useful model to consider.  Items that may need to be considered are included in Annex A.

8. It is recommended that a summary of any discussion, and the requirements of WG-S for frequency coordination, be sent with the draft TM to ICAO WG-Frequency (WG-F) to provide direction and seek feedback.  This would coordinate the work between both committees to ensure a consistent output.

AeroMACS Regulatory Considerations

Defining aviation safety services at the international level

9. The AeroMACS system has been allocated to 5091-5150 MHz as an Aeronautical Mobile (Route) Service (AM(R)S) allocation.  The International Telecommunication Union - Radiocommunications (ITU-R) defines the board category of Radiocommunications services within this allocation[footnoteRef:2], with key emphasis on the safety aspect.  This meaning is clarified separately within the ITU-R, and is given a special status to denote to administrations that safety aspects are priority for any received interference given the potential impact[footnoteRef:3]. [2:  ITU-R Radio Regulations (WRC12), Volume 1, Section 1.33 - aeronautical mobile (R)*service: An aeronautical mobile service reserved for communications relating to safety and regularity of flight, primarily along national or international civil air routes.]  [3:  ITU Radio Regulations, Volume 1, Section 4.10 - Member States recognize that the safety aspects of radionavigation and other safety services require special measures to ensure their freedom from harmful interference; it is necessary therefore to take this factor into account in the assignment and use of frequencies.] 


10. Within the AM(R)S allocation, aviation recognizes three key services that are provided: Air Traffic Services (ATS), Aeronautical Operational Control (AOC), and Airline administrative communication (AAC).  However, these services are not explained in an explicit or sufficiently detailed manner to provide a clear answer as to their definition.  The ITU-R does make a distinction on the priority of services to be carried over the AM(R)S allocation and its satellite equivalent[footnoteRef:4], and ICAO Spectrum Handbook[footnoteRef:5] provides some very broad text about the purpose of these communication services.   [4:  ITU-R Radio Regulations (WRC-12), Volume 1, Article 44 - Order of priority of communications]  [5:  ICAO Document 9718 - ICAO Spectrum Handbook, Paragraph 4.2.1 - Communications] 


11. The inclusion of Aeronautical Passenger Communications (APC) is an unusual inclusion in this list, as the ITU-R specifically prohibits public correspondence within the AM(R)S band[footnoteRef:6].  ICAO also specifically calls out these types of communication to be prohibited from use within the AM(R)S band[footnoteRef:7], with the objectives of maintaining civil aviation frequencies exclusively for safety messages, as well as preventing their exploitation for purposes which can lead to inefficient use of spectrum. [6:  ITU-R Radio Regulations (WRC12), Volume 1, Section 43.4 - Administrations shall not permit public correspondence in the frequency bands allocated exclusively to the aeronautical mobile service or to the aeronautical mobile-satellite service.]  [7:  ICAO Document 9718 - ICAO Spectrum Handbook, 7-III.3.8 Chapter VIII (Articles 35 to 45) — Aeronautical services] 


12. Both ATS and AOC services are intended for communications with the aircraft, meeting both the safety and regularity of flight requirements.  These have the highest priority[footnoteRef:8] over the AAC that can be used by aeronautical operators to support aviation operations.  APC are not often referenced for the licensing of aviation safety systems, as these are often carried in non-safety allocations such as the generic Mobile Service (MS).  Furthermore, the carrying of large non-safety traffic on AM(R)S allocations runs the risk of devaluing the safety status of the allocation.  Justifying an additional AM(R)S spectrum at the ITU-R is a difficult process given the necessary constraints placed on other Radiocommunications services operating within the same spectrum, or adjacent to it. [8:  ATS messages will be prioritized over AOC messages due to ATS messages’ often time sensitive nature. ] 


Implementation at the national level

13. In defining its regulations for use of datalink in the VHF AM(R)S allocation, the US FCC provides only a little more specific guidance, while also succeeding in further blurring the boundaries.  Both ATS and AES messages are included under the broad AES definition created by the FCC[footnoteRef:9], focusing on the safety aspect of flight to ensure suitable protection.  Interestingly, the FCC does define AAC in the context of VHF communications for datalink communication only[footnoteRef:10], to ensure that safety messages maintain an automated priority over them.  The FCC also imposes several rules and limitations for non-aircraft mobile units, linking their use to the aircraft for VHF licensing[footnoteRef:11], or limiting their use to movement only areas for Aeronautical Utility Mobile Stations [footnoteRef:12].  Again, these rules make it clear that safety messages should be prioritized over ground traffic. [9:  47 CFR Part 87.261(a) - Aeronautical enroute stations provide operational control communications to aircraft along domestic or international air routes.  Operational control communications include the safe, efficient, and economical operation of aircraft, such as fuel, weather, position reports, aircraft performance, and essential services and supplies.  Public correspondence is prohibited.]  [10:  CFR 47 Part 87.265 - Domestic VHF aeronautical enroute stations authorized to use A9W emission on any frequency listed in §87.263(a)(1) or §87.263(a)(3) may transmit digital administrative communications on a secondary basis, in addition to the operational and control communications routinely permitted under §87.261(a) above.  Such secondary administrative communications must directly relate to the business of a participating aircraft operator in providing travel and transportation services to the flying public or to the travel, transportation, or scheduling activities of the aircraft operator itself.  Stations transmitting administrative communications must provide absolute priority for operational control and other safety communications by means of an automatic priority control system.]  [11:  47 CFR Part 87.261(e) - Mobile units may be operated under an aeronautical enroute station authorization so long as the units are limited to use at an airport and are only used to communicate with aircraft on the ground or the associated aeronautical enroute station.]  [12:  47 CFR Part 87, Sub-part L - Aeronautical Utility Mobile Stations] 


14. As discussed above, the AFC Manual is focused on licensing, so does not discuss regulatory considerations extensively.  However it does provide guidance to VHF users of the types of messages that may be broadcast within the ATS, AOC, and ACC categories.  These have been provided in Annex B for information.

Considerations on use of aviation safety spectrum

15. The opportunity to fully utilize a new broadband system for aeronautical applications should not easily passed by, especially with concerns about future VDL spectrum capacity, and new applications to increase the safety and efficiency of aircraft.  The lack of formal definitions of the different aviation services, and how they relate to each other, does provide an element of uncertainty when trying to plan a new system such as AeroMACS.  This has often played to aviation’s advantage, allowing systems to adapt to new operating requirements and parameters without being constrained by explicit definitions in high level policy documents (the increasing amount of AOC traffic generated by new air platforms is a good example).  

16. Additionally, safety and regularity of flight can be defined in many ways, both directly and indirectly depending on the observer and the situation.  However there should be some caution in expanding this grey area further beyond the original remit of safety within the AM(R)S:

a. Using the system primarily for non-safety applications this may cause aviation longer term issues in the international spectrum environment.  Systems procured for safety messages are expected to meet that requirement given the work required to suitably protect the AM(R)S allocation.  While the ITU-R will not be constantly monitoring the use of a system, common knowledge of it being used for other purposes will undermine aviation’s future work to gain new safety spectrum.  

b. Non-safety applications are more widespread, and potentially have a higher data requirement given the new digital platforms and increasing use of HD graphics in different applications.  Although an AM(R)S system would be required to have an internal prioritization of safety over non-safety messages, the spectrum requirement for additional channels outside of the system prioritization may reduce the available spectrum for safety applications.

Summary

17. A consistent AeroMACS experience for all users will help increase adoption and safety, and should be supported by the appropriate level of frequency assignment guidance.  This should balance standardization with flexibility, by making sure the correct amount of detail is included at the various policy levels.  Coordination with WG-F is key to draw on the support of the experts within it.

18. Given the potential for AeroMACS and other broadband systems to deliver new and more effective applications for aircraft, the chance to fully utilize the system should not be passed by.  However this increased flexibility should be planned within the context in the AM(R)S allocation and its regulatory status.  This is another careful balance, that does not always have a definitive answer, but remaining on the side of caution is often recommended.

Actions for WG-F

· Provide any feedback for WG-S on the technical manual

· Consider what work and actions may need to be conducted within WG-F to support AeroMACS
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Annex A - Parameters and processes to be considered for AeroMACS frequency Coordination

The below list provides some examples of data that may be needed to coordinate the frequency assignments of an AeroMACS network.  These may need to be included in the AeroMACS TM, ICAO Spectrum Handbook, or left to administrations to implement.

· Propagation model
· Which model is recommended?
· What parameters should be used?
· Clutter
· Accounting for fading?
· Resolution of clutter map?
· Antenna patterns
· BS?
· MS?
· Aircraft stations?
· Adjacent channel planning
· Intermodulation products?
· Recommended frequency separation when assigned on the same BS antenna?
· Airport separation distances?
· AMT coordination requirement?
· Frequency reuse planning
· Single network on one channel?
· Multiple networks on one channel?
· FSS feederlink aggregate signal coordination requirement?
· Interference management?
· Adjacent frequency band considerations?
ANNEX B - Example AVIATION communications by classification

ATS

· Air Traffic Control (ATC) and advisory messages
· Pre-Departure Clearances (PDC and DCL)
· Automatic Weather Observation Systems (AWOS)
· Terminal Weather Information for Pilots (TWIP)
· Ramp Control  (RC)
· Air Terminal Information System (ATIS)
· Flight Information Service-Broadcast (FIS-B)/Notice to Airmen (NOTAM) alerts
· Push back
· Taxi

AOC

· Pilot/Dispatch Communications
· Weather Information
· Flight Planning Data
· Weight/Balance
· Flight Release
· Flight Progress Information
· Position Information
· Gate Assignments
· OOOI (Out-Off-On-In) Reports
· Maintenance
· Flight Management Computer (FMC/FMS) database
· Maintenance Alerting
· Flight Diagnostics
· Airframe/Avionics Monitoring
· Engine Monitoring
· Other
· Check Lists
· De-Icing
· Essential Supplies and Services
· Emergencies
· Medical
· Equipment
· Non-Equipment
· Security
· Weather
· Aircraft Ramp Movement Operations
· Base to Aircraft
· Mobile to Aircraft

AAC

· Pax seat plan
· Flight log
· Connecting gate
· Aircraft crew rotation
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