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Agenda Item 9:	Interference from non-aeronautical sources


CONCERNS OVER THE PROSPECTIVE USE OF AERONAUTICAL SPECTRUM FOR NON-SAFETY SERVICES


[bookmark: presented_by](Prepared by the Secretary of the CP-DCIWG on behalf of the Technology Working Group) 


	SUMMARY

	[bookmark: OLE_LINK1]The Data Communications Infrastructure Working Group of the Communications Panel is working on the development of standards for a future L-band terrestrial data link system using Aeronautical Spectrum. The candidate system will need to co-exist with existing civil and military aviation systems which also make use of this spectrum. Extensive evaluations have been conducted to ensure compatibility between the data link system and the other systems using this spectrum. Of great concern is a new non-aviation system which may also be granted permission to use this spectrum, by certain States. This WP makes the point that i) accommodation of this new system is likely to negatively impact performance and ii) that, mitigation or minimisation of this impact will be difficult. The FSMP is asked to take the necessary actions to ensure that the integrity of the L-band aeronautical spectrum is preserved and that adequate spectrum is available for future aeronautical communications.  
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INTRODUCTION
1.1 The ATM concepts being considered for use from the ABSU Block 2[footnoteRef:2] timeframe and beyond will place greater demands on aeronautical communications systems, especially those providing communication via datalink. The existing systems cannot provide the necessary speed and throughput required for operations in the Block 2 timeframe and beyond. Hence it was necessary to develop a new datalink system, which due to the existing level of crowding in the VHF band had to be situated in another portion of the spectrum, with the aeronautical L-band being the logical choice. This new L-band terrestrial data link system will be known as LDACS.  [2:  Block 2: 2025 – 2030 incl.] 

1.2 Given that the navigation, communication and surveillance systems used by both civil aviation and the military, make use of this spectrum, it was necessary to undertake numerous studies to determine whether the new L-band terrestrial data link system and the existing safety and non-civilian services[footnoteRef:3] could co-exist. The most promising solution found was to inlay the data link transmissions between the DME channels. Studies have shown this to be an effective means to support the forward link, while the reverse link will likely use the only available “free” spectrum between 960 and 978 MHz. There is still great uncertainty as to whether this solution will provide adequate capacity in the future.  [3:  ADS-B, TCAS, DME, JTIDS, SSR] 

1.3		Of great concern is the possible use of the aeronautical L-band spectrum by a non-safety service in the band from 978 to 1213 MHz, being considered by some States. The service concerned is known as Programme Making and Special Events (PMSE). Specifically PMSE refers to the use of wireless technology such as wireless cameras and video links (“video PMSE”) and wireless microphones and in-ear monitors (“audio PMSE”) in the production of multi-media content and live events. Reference (1) provides information on the considerations of one State which are likely to result in an approval for PMSE systems to operate in the safety-related aeronautical spectrum. Approval by one State is also likely to empower other sectors and interests, to press for similar approvals from other States. 

1.4		There are two specific concerns:  

a) The lack of consideration given to the requirements of the future LDACS system. 
· Largely due to uncertainty over the final spectrum requirements for this system, which in turn is due to a lack of definition for the quantity and type of ATM message traffic. 
b) [bookmark: _GoBack]Potential for interference the future LDACS systems due to the difficulty in managing PMSE use. 
· This has been underestimated in the referenced report. 
1.5 Each of these will be addressed in turn along with further commentary on the need to ensure the integrity of the future L-band data communications service. 



2. SPECTRUM REQUIREMENTS
2.1 As mentioned above, it is very difficult at this time, to determine the actual traffic loading that will be placed on the LDACS system. The only reliable reference (2) was drafted long ago and yet, the final conceptional  definition of advanced services such as SWIM and Trajectory Based Operations (TBO) has yet to be completed. In addition to this, estimates of Airline Operational Traffic (AOC) traffic were based on theoretical considerations. Practical examples show these to be an underestimate, simply based on the increasing amount of data that modern aircraft generate. 
2.2 Reference (2) does provide much information that has to be taken into consideration when considering the effects of interference on aeronautical communications: 
a) Peak Instantaneous Aircraft Counts exceed those assumed in para 3.48 of (1), in many cases. 
b) Required communications availability is often in excess of 0.9995. 
2.3	Point (a) above suggests that frequency re-use will be required, which in turn will require additional spectrum. Point (b) on the other hand calls for both physical and spectral redundancy, which again will impact the need for spectrum. 
2.4	At best, the LDACS will have 18 MHz of spectrum available for the reverse link. Given that the peak instantaneous aircraft count within range of a single ground station in high density airspace could easily exceed well over 100 aircraft, it will be very difficult to ensure that adequate service is provided to all aircraft, especially in densely populated areas such as Western Europe, where this scenario will be repeated in adjoining States or even sectors. 
2.5	Reference (1) only dealt with the spectrum requirements of existing systems with only speculative assessments on LDACS spectrum requirements. In many cases co-existence between PMSE and LDACS in the aeronautical spectrum was assumed to be possible, since the co-location of the two systems was considered to be unlikely. Practically speaking, this is very unrealistic and itself does not provide adequate confidence that PMSE will not have a negative impact on LDACS. Both of these points will be dealt with in the next section.   
3. INTERFERENCE POTENTIAL
3.1 Reference (1) also contains the result of a survey made of the various stakeholders affected. In many cases[footnoteRef:4], it is assumed that PMSE and the other systems using this spectrum will be widely spaced, physically. In the case of aeronautical mobile communications this is clearly unrealistic as airports are centres of human activity and will therefore also frequently attract the attention of those sectors of society or the media likely to make use of PMSE systems. Hence to dismiss this as a potential source of interference is not realistic. Airports and the airspace around them are coincidentally also the areas where the aeronautical mobile communications and hence, LDACS is most critical.  [4:  Paras 3.6, 3.13, 3.51, Table A1.1 (response from Humberside Intl. Airport Ltd. ] 



3.2 Reference (1) also carries the following statement: 
“….we concluded with a proposal to allow access to spectrum in the 960 - 1164 MHz band technically coordinated to avoid harmful interference to aeronautical navigation and communications systems”. 
3.3	Given the chaotic nature of the media and other economic sectors likely to make use of PMSE, how is the coordination to be ensured? Clearly the safest approach is to simply prevent the use of PMSE and similar services in protected aeronautical spectrum. 
3.4	Reference (1) clearly states that the EIRP of PMSE transmitters will be limited to 17 dBm, while that of LDACS transmitters is of the order of 40dBm. This does not take into account the interference potential of a PMSE source only a few kilometres from an LDACS base station when the aircraft requiring communications is at the edge of coverage at a distance of some 200 kilometres or greater and its signal will be much weaker than that of the PMSE source.
3.5	As the equipment used for PMSE will be available to the consumer market, regulation may be possible initially. However “secondary” and “black” markets will eventually emerge with little regulation. These therefore pose a significant threat to aeronautical communications. 
3.6		As the primary users of the L-Band aeronautical spectrum are systems, critical to the safety of aircraft, guarantees are needed that these will be protected from interference from PMSE (or other systems). Without such guarantees, legal and financial remedies will be sought in the event of disruption and accidents involving aviation traffic, which result from PMSE interference. Such remedies do not however prevent an erosion of safety.  
4. CONCLUSION
4.1 Given the utilisation of the L-band spectrum for safety-related civil and military services, much effort was made to find a means to accommodate the future aeronautical data link system while minimising the impact on the other services. As the final communication loading and hence spectrum requirements are still to be determined, the risks associated with the sharing of this spectrum with commercial and even consumer services  poses an unacceptable threat to future civil aviation. 
4.2 Although a study has been conducted on the feasibility of such spectrum sharing, many of the underlying assumptions are considered unrealistic and could therefore: 
a) Undermine the utility of the limited spectrum available at this time. 
b) Result in an unacceptable interference risk with a negative impact of on safety. 
5. ACTION BY THE MEETING
5.1	The meeting is invited to: 
a) Consider the issues outlined in this WP
b) Take all necessary steps to ensure that approval for the use of aeronautical mobile spectrum is not granted to commercial and non-aviation interests. 
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