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Any Other Business
REVIEW OF DRAFT GUIDANCE MATERIAL FOR STATES TO VALIDATE THE UTILIZATION OF 1 090 MHZ AND FOR NON-ALLOCATION OF 24-BIT AIRCRAFT ADDRESS FOR UNMANNED AIRCRAFT (UA) FLYING EXCLUSIVELY AT VERY LOW ALTITUDE
(Presented by the Secretary)

	

	SUMMARY
This paper presents draft guidance material, initially developed for States by the Surveillance Panel,  under active ICAO initiatives for reliable and safe operation of surveillance systems, to validate the utilization of 1 090 MHz and for non-allocation of 24-bit aircraft address for unmanned aircrafts (UAs) flying exclusively at very low altitude.


	Action by the FSMP  is in paragraph 3.


1. INTRODUCTION

1.1 The Surveillance Panel (SP) is tasked by the Air Navigation Commission to undertake specific studies and develop technical and operational ICAO provisions for aeronautical surveillance systems, collision avoidance systems and their applications as outlined in the Global Air Navigation Plan.
1.2 Various WPs presented at the Aeronautical Surveillance Working Group (ASWG) of the Surveillance Panel engendered discussions about some of the technical limitations associated with large numbers of small UAs attempting to make use of current Mode S surveillance avionics. 
2. DISCUSSION
2.1 The frequencies 1 030 and 1 090 MHz, acting as a frequency pair, support several aeronautical surveillance systems including secondary surveillance radar (SSR), multilateration, airborne collision avoidance systems (ACAS) and automatic dependent surveillance-broadcast (ADS-B).
2.2 Proper and efficient utilization of the available bandwidth and capacity at 1090 MHz is the key element for safe operation of surveillance systems. Studies conducted by SP identified issues and potential technical limitations on operation of surveillance systems in the presence of a large number of unmanned aircraft (UA), when equipped with ADS-B OUT transmitters on 1 090 MHz,  but operating exclusively at very low altitudes. In addition, the pool of available 24-bit aircraft addresses is limited and will not support such use.  
Note.- The information included in those WPs was previously provided to FSMP (see FSMP WG/8 IPs 9 and 11) and RPASP. 
2.3 Recognizing the two issues identified above, guidance material for States to validate the utilization of 1 090 MHz and for non-allocation of 24-bit aircraft address to those UAs has been developed. 
2.4 This WP seeks active FSMP involvement to complement the initial draft material developed by the SP. 
3. ACTION BY THE MEETING

3.1 The meeting is invited to:

a) note the guidance material attached herewith ; and
b) provide feedback and comments, if any, to the SP Secretary

— END —

	ATTACHMENT 

DRAFT GUIDANCE MATERIAL


Guidance material for 1 090 MHz spectrum issues and proper management of 24-bit aircraft address associated with unmanned aircraft operating exclusively at very low altitudes 
1. Background

1.1 The frequencies 1 030 and 1 090 MHz, acting as a frequency pair, support several aeronautical surveillance systems including secondary surveillance radar (SSR), multilateration (MLAT), airborne collision avoidance systems (ACAS) and automatic dependent surveillance-broadcast (ADS-B). Aircraft are interrogated by ground SSR/MLAT (or other aircraft, in the case of ACAS) on 1 030 MHz and reply (or broadcast) on 1 090 MHz with information such as their position, altitude and velocity vector.
1.2 The increasing density of ground-based and on-board surveillance systems using the 1 030/1 090 MHz frequencies is currently raising concerns, especially in dense airspaces. Ultimately it may result in a reduction to the overall performance of ACAS as well as the SSR/MLAT and ADS-B systems. In addition, the increased usage of ADS-B OUT applications for safety of life services and potential future evolution of those applications, such as space based ADS-B, have raised serious concerns of potential congestion at 1 090 MHz. In order to ensure continued safe aircraft operation, proper and efficient utilization of available bandwidth at 1090 MHz is required. This includes limiting access to avoidable users.
1.3 Furthermore, it is important to note that those surveillance systems rely on a limited capacity 24-bit aircraft address scheme. The allocation of a 24-bit aircraft address and its correct configuration in aircraft is a key element for a safe operation of aircraft and associated protocols used to support communication and surveillance systems. 
1.4 As defined in Annex 10 Volume III, aircraft addresses are allocated in blocks by ICAO to the State of registry, or common mark registering authority. Using its allocated block of addresses, the State of Registry or common mark registering authority are required to assign an individual aircraft address to each suitably equipped aircraft entered on a national or international register.
1.5 It is essential for States to recognize that their allocated block of 24-bit aircraft addresses is a finite and valuable asset. There are 16,777,214 aircraft addresses in total and most of those addresses have already been allocated to the relevant States of Registry or common mark registering authorities. Aircraft traffic growth has been forecast to double in the next 15 years.  Hence, in order to manage these addresses in a sustainable manner, States need to validate whether new aircraft address allocation requests by aircraft operators fit the conditions defined in Annex 10 Volume III.
2. Issues identified in relation to operation of unmanned aircraft

2.1 As described in section 1, concerns are being raised about congestion of the 1 090 MHz frequency and shortage of 24-bit aircraft addresses. However, the rapid growth of unmanned aircraft population is making those concerns more severe or intense.  
2.2 Exponential increase of the safety risk due to 1 090 MHz congestion
2.2.1 A recent study brought to the attention of an ICAO expert group shows that large numbers of UAs (one UA per 2 square kilometres) operating at low altitudes (less than 500 feet above ground level) in a typical high density terminal airspace (760 ADS-B-equipped aircraft operating within a 200 NM radius and from ground level to FL180) can interfere with ADS-B ground station reception of aircraft ADS-B reports when the transmit power of each RPAS is 1 Watt or higher. 
Note. – It is important to note that expert groups believe that neither avionics manufacturers nor regulators may be effectively able to regulate RF transmit power level below 1 W, which is very low power compared with avionics complying with ICAO Annex 10, Volume IV, which transmit at higher power (70-125W). Hence, it may not be possible to control interference of 1 090 MHz Mode-S or ADS-B equipped UAs towards other aircraft in controlled airspace. 
2.2.2 All studies provided by expert groups conclude that the operation of ADS-B OUT by a large number of UAs raises a serious concern for the safety of other aircraft in the same airspace. 
2.3 Future depletion of 24-bit aircraft addresses
2.3.1 The 24-bit aircraft address scheme was not designed for a very large number of vehicles, based on current projections of UAs growth, it will be impossible to accommodate all UAs into the scheme.

2.3.2
Since in some situations UAs may require to be allocated 24-bit aircraft addresses, for instance if the UA fly into controlled airspace or proximity to traditional manned aircraft, States will need to evaluate such situations on a case by case basis, when receiving a new aircraft address application from the UA community. 

2.4
In order to resolve the issues discussed above in section 2.2 and 2.3, the procedure to ensure proper utilization of 1 090 MHz and for non-allocation of (24-bit) aircraft address for those UAs is described in Section 3. 

Note.- as described in the Manual on Remotely Piloted Aircraft Systems (RPAS) (Doc 10019), an aircraft which is intended to be operated with no pilot on board is classified as unmanned aircraft (UA) and an unmanned aircraft which is piloted from a remote pilot station is an RPA (refer to the following figure).
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3.        Procedure to ensure proper utilization of 1 090 MHz and for non-allocation of (24-bit) aircraft address for UAs

3.1    
There is increasing pressure to use 1 090 MHz Mode S or ADS-B OUT applications by UAs. Given the large forecasted number of UAs and the fact that transmissions from their transponders or ADS-B OUT devices will impact the already congested use of 1 090 MHz by existing aeronautical surveillance and collision avoidance systems, States must:

1) perform radio frequency spectrum analysis to analyse the degree of congestion of 1 090 MHz and based on the outcome of this analysis, consider how 1 090 MHz ADS-B UAs operations might impact the performance of the ANSP-operated surveillance systems in airspace of interest as well as the automatic collision avoidance systems onboard the aircraft;  
2) formulate the circumstances and define procedures to determine the potential requirement for 1 090 MHz ADS-B OUT equipage on UAs, in order to allow or prohibit such equipage as appropriate. During this process, States should consider:
· the degree to which UAs may or may not require air traffic services. For example, a UA operating in uncontrolled airspace may not be required to use ICAO-compliant aeronautical surveillance systems. 
· the degree to which the operation of UAs may or may not interoperate in the airspace with traditional manned aircraft. For example, if UAs are not operating in proximity to traditional manned aircraft, then the use of ICAO-compliant aeronautical surveillance equipment by UAs may not be justified. 
3) In such cases where UAs are not required to equip with ICAO-compliant aeronautical surveillance equipment, guide operators and manufacturers of those UAs exclusively operating at very low altitudes not to use ADS-B OUT at 1 090 MHz for those UAs. For this circumstance, States also must not allocate 24-bit aircraft addresses to those UAs.
Note.- If it is required, 24-bit aircraft address allocation should be a part of certification of UAs registration process. This will ensure careful inspection of UAs aircraft address before its real time operation. For guidance material of reliable usage of 24 bit aircraft addresses, refer to Annex 10, Vol III and Doc 9924.
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