International Organisation Organizacion MexayHapoaHas J ..X I oadaia BH_T ﬁ, }EH

Civil Aviation de l'aviation civile de Aviacion Civil opraHu3sauus Tl el .
Organization internationale Internacional rpaxkgaHcKom [ \.-?"\ ﬂﬂ. = éﬂ é,El
aBmaumm

Tel.: +1514-954-8219 ext. 6082

Ref.: SP 44/2 - 19/77 ARRRVARYA
Gasdl Lo el Gy b5 Jilas ipsdasal
SRR el Aadd) Sl Sm lae ) o4
Apall i il iy Abpally i Y e A5354)

Vsl 8yl il e rglhaall £ )aY)
canys Aph 4

chQb...gH\ t}lah\ehwuu Lean SO lan Y gﬂ\ <) ) eSALCu\ cadll QT g_ﬁ‘)&u =)
eU:'.sj «(ADS-B) ‘_,,_‘\BU\ c_\l_\]\ EMMY\ 3\.::\5!) «(SSR) Lﬁ}ﬂ.\]\ Sl )\JU\ e.l:u Sl gﬁ L ¢(94igay yabuag u;\ e
(ACAS) Isa Jsaaadll paliaill galss

Lyl yaaliall e i Lase ) v 4 dagd) e i) cilanyill glail Jladll s aslad) aladiu ) Y
Dseb e S elps e sane Lipad A cluhal) i€ ady Ll 5 Sl g MU Akl eV el ¢l
e Gl e S e g dla 8 el ¢ Banuy) ey Joadiy Adadi pall Aldiaal) Al Jelsllly JSUaall (an
) & D) Aoy Jl) Sleas las dunidie Ciligiue o Glad Al il b b5 5 L1y el Al
ol yilall ety ddagpall JSLally sl a8 L) culS Laly . 35y Gae ) 290 dasdll e (ADS-B OUT) ALkl
saclise Jal (e 28850 30l Y) Mgal) ciael Ailaial 8 i) apes L o Ll il Sl Al e
Daall e clplhall mie e g Lials 35 Lae ) 90 dagdl o claayill aladind 148 e 3aadl) & Jsal
) ey slafind S Jla Y] e YE e Al gl

Ll A8l claaral Laed g JS8 oDle K0l alaill ¢ MUsiuN) cuhad 5855 Glana Jal (e -v
Al @iy gyal alal o cula I QLS 1aa o 268 ) BaliyY) dlgal) aladind e aSilss aaidl of a5l Al
Jaliiy ALYy e a2 dulee ypaadt Jal (e 3acbise e b L usil Baxiann IS (il g guiasall 1362
clslaal) Juzail

“‘(“)3;‘2” Bl J gy (,S.um Joliadi g

HUACEIN|
SIYls i L )+ s Aasal Lle el il sl Al deliaddl ol cIsla DU Aaiid) e dekl
(s gl ) AL ALl e S A yally oy ¥ £y (e RSl U i) el

999 Robert-Bourassa Boulevard Tel.: +1 514-954-8219 Email: icaohg@icao.int
Montréal, Quebec Fax: +1 514-954-6077 www.icao.int
Canada H3C 5H7



ATTACHMENT to State letter SP 44/2-19/77

GUIDANCE ON 1 090 MHZ SPECTRUM ISSUES AND PROPER MANAGEMENT OF 24-BIT
AIRCRAFT ADDRESSES ASSOCIATED WITH UNMANNED AIRCRAFT (UA)

This document is an unedited advance version of an ICAO publication as approved in principle, by
the Secretary General, which is made available for convenience. The final edited version will be included
in the next amendment to the Aeronautical Surveillance Manual (Doc 9924), which will be published in
due course.

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
1030/1 090 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. To ensure continued
safe operation for all aircraft, proper and efficient utilization of available bandwidth at 1 090
MHz is required. This may include, when necessary, limiting access to 1 090 MHz by certain
users.

13 Furthermore, it is important to note that those aeronautical 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 safe operation of aircraft and associated protocols
used to support communication and surveillance systems.

14 As defined in Annex 10 — Aeronautical Telecommunications, Volume Il — Communication
Systems, aircraft addresses are allocated in blocks by ICAO to the State of Registry or to the
common mark registering authority. Using its allocated block of addresses, the State of Registry
or the common mark registering authority assigns an individual aircraft address to each suitably
equipped aircraft entered on a national or international register.

15 It is essential for States to recognize that their allocated block of 24-bit aircraft addresses is a
finite and valuable asset. There are only 16 777 214 aircraft addresses in total and many of those
have already been allocated to States of Registry or common mark registering authorities. Aircraft
traffic growth has been forecast to double in the next 15 years and 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 above, concerns are being raised about congestion of the 1 090 MHz frequency and
shortage of 24-bit aircraft addresses. The rapid growth in the number of UA is making those concerns
more severe.

2.2 Exponential increase of the safety risk due to 1 090 MHz congestion

2.2.1 A recent study indicates that large numbers of UA (one UA per 2 square kilometres) operating at
low level (less than 500 feet above ground level) in a typical high-density terminal airspace
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(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 ADS-B reports when the transmit power of each UA is
1 watt or higher.

Some other studies indicate that even a low power (0.1W) transmission from large numbers of
UA can reduce the coverage range of ADS-B.

2.2.2  All studies reviewed conclude that the operation of ADS-B OUT by a large number of UA 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 aircraft. Some
studies predict that based on the present growth of UA, there will be over a million such vehicles by 2025.
Based on these current projections, it will be impossible to accommaodate all UA in the current scheme.

2.3.2 In some situations UA may require a 24-bit aircraft address, for instance if the UA fly in
controlled airspace or in 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.

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 and an
unmanned aircraft which is piloted from a remote pilot station is a remotely piloted aircraft (RPA) (refer
to the following figure).
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Figure 1-1 Unmanned aircraft

3. Procedure to ensure proper utilization of 1 090 MHz and for non-allocation of (24-bit)
aircraft address for UA

3.1 There is increasing pressure to use 1 090 MHz Mode S or ADS-B OUT applications by UA.
Given the large forecasted increase of UA and the fact that transmissions from their transponders or
ADS-B OUT devices will impact the already congested use of 1090 MHz by existing aeronautical
surveillance and collision avoidance systems, States are urged to:

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 UA operations might
impact the performance of the air navigation service provider (ANSP)-operated surveillance
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systems in airspace of interest as well as the automatic collision avoidance systems on board
aircraft operating in that airspace;

2) formulate the circumstances and define procedures to determine the potential requirement for
1090 MHz ADS-B OUT equipage on UA in order to allow or prohibit such equipage as
appropriate. During this process, States should consider:

o the degree to which individual UA 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; and

e the degree to which the operation of individual UA may or may not interoperate in the
airspace with traditional manned aircraft. For example, if UA are not operating in proximity
to traditional manned aircraft, then the use of ICAO-compliant aeronautical surveillance
equipment by UA may not be justified.

3) in cases where UA are not required to equip with ICAO-compliant aeronautical surveillance
equipment, States should not allocate 24-bit aircraft addresses.

24-bit aircraft address allocation should be a part of the UA registration or operator approval
process. For guidance material on reliable usage of 24-bit aircraft addresses, refer to Annex 10,
Volume 111 and Doc 9924.
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