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 مسائل تتعلق بطيف الترددات على الموجة الموضوع:
 والإدارة السليمة لعناوين الطائرات ا هيرتزغمي ١ ٠٩٠
غير المأهولة  المرتبطة بتشغيل طائراتو بت  ٢٤من  ةالمكوّن

 على مستوى منخفض جدا. حصرياً 
 ٣على النحو الوارد في الفقرة  وب:لالمط الإجراء

 تحية طيبة وبعد،

علـى نظـم اسـتطلاع الطيـران لضمان تشغيل تجريها الإيكاو  لا تنفك مبادرات التيالييشرفني أن الفت انتباهكم إلى  -١
نظـام و، (ADS-B) إذاعة الاسـتطلاع التـابع التلقـائيو ، (SSR) الرادار الباحث الثانوينظم بما في ذلك  ،وموثوقنحو آمن ومستمر 

 .(ACAS) تفادي التصادم المحمول جوا

ميغــا هيرتــز مــن العناصــر الرئيســية  ١ ٠٩٠علــى الموجــة  ةلنطــاق التــرددات المتــوافر  الفعــالو إن الاســتخدام الســليم -٢
ظهـور  عـن خبـراء الإيكـاوالدراسـات التـي أجرتهـا مجموعـات  كشـفتلنظم الاستطلاع المذكورة آنفا. وقـد  الآمنلضمان التشغيل 
وجـود عـدد كبيـر مـن الطـائرات غيـر فـي ظـل مرتبطـة بتشـغيل نظـم الاسـتطلاع تلـك المحتملـة ال الفنيـة شـواغلوالبعض المشاكل 

جهاز إرسال لإذاعة الاستطلاع التابع ب مستويات منخفضة جداتحلق على التي  اتالطائر  تلكزويد ت إذا ما تم  ، وذلكالمأهولة
المرتبطــة بتلــك الطــائرات ولمــا كانــت الايكــاو قــد أقــرت بالمشــاكل . ميغــا هيرتــز ١ ٠٩٠علــى الموجــة  )ADS-B OUT(التلقــائي 

المرفقة من أجل مسـاعدة  أعدت المواد الإرشادية، غير المأهولة التي تؤثر تأثيرا سلبيا على سلامة جميع الطائرات في المنطقة
 طــائرات غيــر المأهولــةلا متنــاع عــن مـنحالاو  ميغــا هيرتـز ١ ٠٩٠الـدول فــي التحقــق مـن كيفيــة اســتخدام التـرددات علــى الموجــة 

 تم استيفاء بعض المعايير.في حال إلاّ  ،بت ٢٤من المكوّنةعناوين ال
خـــدمات الحركـــة الجويـــة ل مـــاً بشـــكل مـــؤات دعضـــمان تـــوفير قـــدرات الاســـتطلاع للـــنظم المـــذكورة أعـــلاه ومـــن أجـــل  -٣

 أي أحكـام أخـرى ذات الصـلةالـى جانـب أود أن اشجع دولتكم على استخدام المواد الإرشادية المرفقة طي هـذا الكتـاب اللازمة، 
تبـادل تيسـير عمليـة تنفيـذ الإجـراءات والإرشـادات و مـن أجـل . وتبقى الإيكاو مسـتعدة لتـوفير مـا يلـزم مـن مسـاعدة بهذا الموضوع

 أفضل الممارسات.

 ،،،وتفضلوا سيادتكم بقبول فائق الاحترام

 فانغ ليو
 ةالعام ةالأمين

 المرفقات:
والإدارة  ميغا هيرتز ١ ٠٩٠الطبعة غير المنقحة للإرشادات بشأن المساءل المرتبطة باستخدام طيف الترددات على الموجة 

 المرتبطة بالطائرات غير المأهولة (باللغة الإنجليزية فقط)و بت  ٢٤ـب المكونة من السليمة لعناوين الطائرات
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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 

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. 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. 

 
1.3 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.  

 
1.4 As defined in Annex 10 — Aeronautical Telecommunications, Volume III — 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. 

 
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 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 accommodate 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). 

 
 

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 1 090 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 

1 090 MHz ADS-B OUT equipage on UA in order to allow or prohibit such equipage as 
appropriate. During this process, States should consider: 
 
• 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 
 

• 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 III and Doc 9924. 

 

-انتهى-  
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