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	SUMMARY

	This paper discusses the current ICAO Strategy for establishing and promoting an ICAO position for future ITU World Radiocommunication Conferences, and the potential need for a far ranging (+40 years) long term Frequency Spectrum strategy for aviation.


1. INTRODUCTION

1.1 The radio frequency spectrum is a resource of a finite size.  It is becoming increasingly scarce as pressure for access increases by aeronautical as well as non-aeronautical users.  Long-term protection of adequate spectrum for aeronautical safety communication and navigation systems is based on the application of the ICAO ITU-WRC strategy as agreed by the ICAO Council and contained in Doc 9718 (2003), as well as by the application of Resolution 25 of the 36th ICAO Assembly (A36-25, 2007).  

1.2 From time to time it may be beneficial to take stock of the current situation, whether the existing strategy is sufficient or whether it may be improved.  At the recent meeting of ACP WG-F/21, it was suggested that in order to derive a long term frequency spectrum strategy, a long term (e.g. upto 2050) strategy for the implementation and use of CNS systems needs to be developed within ICAO.  This paper takes a look at the existing strategy, discusses previous and current long term CNS systems planning, and attempts to draw a conclusion on a way forward.

2. Background

2.1 The majority of the frequency spectrum allocated to aviation today was already allocated at the 1947 Atlantic City World Administrative Radiocommunication Conference, the first one of its kind.  At that time, many of the spectrum allocations were purely speculative since the technology to use many of those spectrum allocations had yet to come into existence.

2.2 As pressure on the frequency spectrum has continually mounted over the years, the aeronautical VHF allocations have been expanded somewhat, however a number of other aviation allocations have been lost or are increasingly being targeted for other use.  In most cases so far, this has not caused aviation much difficulty as most of the spectrum lost had been underutilized by aviation.
2.3 The ITU Radio Regulations require efficient and equitable use of spectrum by all users.  With the increasing pressure on all existing frequency allocations, spectrum inefficient systems will inevitably be targeted before others.  Bearing in mind that aviation by its very nature is a conservative industry which relies on tried and tested technologies, many of these technologies tend to be old and some of them are perceived as being inefficient compared with the current state of the art.  A further complication is the global nature of aviation, requiring global allocations, while many of the services competing with aviation for spectrum tend to be more regional or local in nature, and seek to occupy any bit of spectrum that may be underutilized in a particular nook or cranny of the globe.

2.4 During the last decade or two there has been an explosive growth in the spectrum requirements from users such as the Mobile Phone and Mobile Networking industry, particularly through technological advances of the mobile handsets, which offer services with ever increasing bandwidth requirements.  To support this industry, new technologies such as over the air uploadable Software Defined Radio or frequency agile Cognitive Radio, are being introduced to maximise the adaptability and frequency utilization capability of the new services.

3. DISCUSSION
3.1 The current long-term ICAO Strategy for establishing and promoting the ICAO position for future ITU World Radiocommunication Conferences (WRC) was developed by the Air Navigation Commission, approved by Council and included in the third edition of the Frequency Spectrum Handbook (Doc 9718) in 2003. This strategy, assisted by the Assembly Resolution A36-25 (2007), provides the basis for the ICAO Position, guidance for the development of the ICAO Position and guidance for the promotion of the ICAO Position.  

3.1.1 The ICAO strategy also defines the development and maintenance of the ICAO policy on all radio frequency spectrum requirements, a policy which has official status as it is approved by Council. The policy is contained in the Handbook on Radio Frequency Spectrum Requirements (Doc 9718) (attached to this paper).  

3.1.2 To date, this strategy has served aviation well.  A position has been developed in a timely manner for each WRC, and during the WRC preparation phase the strategy has facilitated sufficient coordination both within the aviation industry and with the national frequency spectrum authorities, to ensure a favourable outcome for aviation during the WRCs.  

3.2 The most noteworthy development during recent WRCs has been the continuously increased participation and influence of lobbyists representing the various industries or services.  In that context it is worth noting that at WRC-07, there were 161 State frequency spectrum Administrations present and 101 non-voting international or industrial organizations, not counting all the special interest groups that were included in many of the States’ delegations.  In all, there were over 2800 participants.
3.2.1 In the light of the above trend, and to ensure that the aviation views continue to be adequately represented, it is necessary that the aviation authorities as well as the aviation industry, under the common banner of the ICAO Position, actively participate in the WRC process.  To reflect this, the ICAO Assembly in 2007, made substantial amendments to the Assembly Resolution on ITU WRC matters (formerly A32-13).  The updated version, A36-25, now requires a more active participation in the national preparatory process for WRC, by “undertaking to provide experts from their civil aviation authorities to fully participate in the development of States’ and regional positions and development of aviation interests at the ITU; and ensuring to the maximum extent possible that their delegations to regional conferences, ITU study groups and WRCs include experts from their civil aviation authorities or other officials who are fully prepared to represent aviation interests”.
3.3 In order to develop a long term (25+ years) spectrum strategy, a long term CNS equipage strategy would need to be available.  However, over the last decades experience has shown that CNS equipage strategies developed by aviation (such as those laid out by the 10th and the 11th Air Navigation Conference), while useful to provide guidance and direction to planning activities, tend to be fairly inaccurate as indicators of the actual outcome of States’ implementation activities. This is mainly due to the fact that airspace users and service providers are driven primarily by short or immediate term operational and/or commercial requirements and need the flexibility to meet such requirements in a dynamically changing environment. 
3.3.1 Given that the value of long-term equipage strategies as predictors of actual outcomes is rather limited, it appears imprudent to use them as the foundation for a long-term spectrum strategy. In fact, a spectrum strategy based on incorrect predictions of the real future needs could be more damaging than no strategy at all, as it could send a misleading message to other spectrum users. For instance, an equipage strategy based on the development of new technologies in a given band in the expectation that those technologies will eventually remove the requirement for existing systems in another band could lead to a spectrum strategy that does not stress adequately the need for protection of the existing systems for the foreseeable future and leads to encroachment by other users. If, however, the new technologies do not meet the expectations and/or are not embraced by industry, the existing systems will need to be maintained indefinitely – which might be impossible if the level of protection has degraded over time.
3.3.2 This risk is made more severe by the fact new entrants to the frequency spectrum tend to be opportunity oriented, while long-term users such as aviation tend to be requirements driven and rather stable or even conservative in their requirements.  A long term planning by aviation in such a scenario, where an uncertain future would be mapped out in inaccurate detail, appears to be a distraction at best and a disadvantage at worst, as it may ultimately be something that aviation is held accountable to.  Furthermore, trying to predict or define a CNS architecture for a period of decades may only serve to constrain aviation technology to obsolescence, especially when considering the more tactical and opportunity oriented mode of other services when seeking new allocations through the WRC
3.3.3 These considerations should not be interpreted as negating the need for constant vigilance and/or potential further development of the ICAO spectrum strategy. Rather, they indicate that detailed long-term equipage forecasts are not a sound basis for a spectrum strategy, given their inherent unreliability, and that a higher-level approach should be selected instead. 

3.4 The basis for the approach proposed below is to be found in recent developments that have effectively led to a broadening of the scope of existing aeronautical allocations to enable a more flexible use of aeronautical bands. 

3.4.1 Starting at WRC-2003 (No. 5.197A) and then at WRC-2007 (No. 5.197A, 5.327A, 5.444B), a number of ARNS bands were allocated to the AM(R)S as well under certain conditions.  The WRCs acknowledged (through the accompanying Resolutions) that ICAO could manage the introduction of mixed services in the bands, as long as all the systems affected were ICAO standardized.  However in the case of ICAO vs. non-ICAO standardized systems, the compatibility studies would still need to be undertaken in the ITU.
3.4.2 This very positive recognition within the ITU opens up for increased flexibility for civil aviation to manage its own allocations.  Consequently it can be foreseen that civil aviation will in the medium to long term develop hybrid CNS systems to make efficient use of those allocations.  The core element of an effective long-term spectrum strategy should therefore build on this flexibility.  This approach, by increasing the spectrum utilization within the aviation bands, will thereby alleviate pressures from other users.

4. Conclusion

4.1 Based on the above considerations, it is suggested that the focus of any proposed long-term spectrum strategy be placed on leveraging and enhancing the flexibility inherent in the new “mixed” aeronautical allocations through system design and planning.

5. ACTION BY THE MEETING
5.1 The ACP WGW is invited to note the views presented in this paper.

Appendix

 Doc 9718, Handbook on Radio Frequency Spectrum Requirements for Civil Aviation 

(draft Edition 5, now available on ICAO-NET and ACP Website)
Attachment E

STRATEGY FOR ESTABLISHING AND PROMOTING

THE ICAO POSITION FOR FUTURE ITU WORLD

RADIOCOMMUNICATION CONFERENCES

1.    INTRODUCTION

This attachment presents a long-term strategy for establishing and promoting the ICAO position for future ITU World Radiocommunication Conferences (WRCs) with a view to securing support to the ICAO position from ITU administrations and relevant international organizations.

2.    BASIS FOR THE ICAO POSITION


2.1    The ICAO position is developed on the basis of current and future aviation requirements for radio frequency spectrum, taking into account the expected growth in air traffic and the development of new technologies.


2.2    The long‑term implementation strategy contained in the Global Air Navigation Plan (Doc 9750) forms the basis for the spectrum requirements. 


2.3    The ICAO policy on radio frequency spectrum requirements, as approved by the Council, is contained in this handbook.


2.4    The framework for the development and support of the ICAO position is contained in Assembly Resolution A36-25.

3.    DEVELOPMENT OF THE ICAO POSITION


3.1    The ICAO position for a WRC is established as early as possible after the agenda for that WRC is established. The position presents the ICAO views on all agenda items of interest to international civil aviation on the agenda of the WRC, with particular regard to the impact on safety, regularity and efficiency of flight. Technical and operational information is provided as required to support the position.


3.2    The focal point on all aspects related to the development of the ICAO position for the ITU WRCs is the Aeronautical Communications Panel (ACP), through its Working Group F. The NSP is responsible for developing material related to the use of GNSS elements, in coordination with the ACP as required.


3.3    Throughout the development of the position, proper coordination with and involvement of the ICAO regional offices is required. Their involvement enables the incorporation of specific regional requirements and helps achieve improved support at the regional and national level. 


3.4    The draft ICAO position developed by the ACP is reviewed by the ANC and sent to States and relevant international organizations for comments. The comments are reviewed by the ANC, and a consolidated ICAO position is submitted by the ANC to the Council for approval. 


3.5    After approval by the Council, the ICAO position is sent to States for use in the coordination process leading to the development of national positions. The ICAO position is also submitted as an information paper to the ITU WRC.


3.6    Following the development of the ICAO position, consequential amendments to policy statements contained in this handbook are developed for approval by the Council.


3.7    Any subsequent developments arising from ICAO and ITU activities in preparation for the WRC are considered by the Council with a view to updating the ICAO position as necessary.

4.    SUPPORT TO THE ICAO POSITION


4.1    Assembly Resolution A36-25 shall be fully implemented so as to secure support from States to the ICAO position and ensure that the resources necessary to support increased participation by ICAO to international and regional spectrum management activities are made available.


4.2    In addition to being submitted to States (paragraph 3.5 refers), the ICAO position is also disseminated, as early as possible, to the regional telecommunication organizations involved in the development of regional positions for the ITU Conference. Presentation of the position and follow‑up is provided by the relevant ICAO regional offices, with assistance from Headquarters as required. 


4.3    ICAO contributes to the WRC preparatory activities conducted by ITU (meetings of relevant ITU‑R Study Groups and ITU Conference Preparatory Meetings) by submitting additional technical papers supporting the ICAO position. 


4.4    Close coordination and cooperation with other aviation organizations participating in the Conference, such as IATA, need to be maintained. Also coordination with other specialized agencies of the UN on issues of common interest is required to broaden the support to specific elements of the ICAO position. 


4.5    Regional ICAO coordination meetings to present and discuss the ICAO position should be organized as required. These meetings could be held in conjunction with the meetings of ACP Working Group F.

5.    NEW TRENDS IN SPECTRUM MANAGEMENT


5.1    In the application of the strategy outlined above, a number of new trends influencing the allocation of spectrum today and in the future need to be taken into account. Such trends, which may affect the availability of adequate and protected spectrum for aviation, include:


a)
the increased role of the private sector in the work of the ITU;


b)
the increased economic value of spectrum for certain applications;


c)
the increased availability of radio devices that do not require licensing by radiocommunication authorities; and


d)
the increased pressure for sharing aeronautical spectrum with non-aeronautical services.


5.2    The increased role of the private sector in the ITU has had an adverse impact on the influence of inter‑governmental bodies such as ICAO. This situation was addressed at the 2002 ITU Plenipotentiary Conference (PP-02), with a view to strengthening the role of ICAO in ITU.


5.3    The economic value of spectrum allocated to certain applications can exceed by far the economic value of aeronautical applications of the same spectrum. This has recently been demonstrated by the results of the “spectrum auctions” conducted in several countries to support future commercial mobile multimedia systems. This situation requires aviation to identify clearly the need and economic value of required spectrum in certain bands and to consider innovative approaches to guarantee the required level of safety service availability. 


5.4    Technical trends such as the ones mentioned in sub-paragraphs 5.1 c) and d) have the potential of increasing interference levels to aeronautical systems and must therefore be carefully assessed on a case‑by‑case basis. A comprehensive investigation of interference levels and available margins in all aeronautical bands needs to be conducted urgently.

6.    ASSEMBLY RESOLUTION A36-25

The ICAO Assembly approved Resolution A36-25 on the “Support of the ICAO policy on radio frequency spectrum matters” as follows:

“
Whereas ICAO is the specialized agency of the United Nations responsible for the safety, regularity and efficiency of international civil aviation;


Whereas ICAO adopts international Standards and Recommended Practices (SARPs) for aeronautical communications systems and radio navigation aids;


Whereas ITU is the specialized agency of the United Nations regulating the use of the radio frequency spectrum;


Whereas the ICAO position, as approved by the Council, for ITU World Radiocommunication Conferences (WRCs) is the result of the coordination of international aviation requirements for radio frequency spectrum;


Recognizing that the development and the implementation of the communications, navigation, and surveillance/air traffic management (CNS/ATM) systems and the safety of international civil aviation could be seriously jeopardized unless aviation requirements for allocations of radio frequency spectrum are satisfied and protection of those allocations is achieved;


Recognizing that support from ITU member administrations is required to ensure that the ICAO position is supported by the WRC and that aviation requirements are met;


Considering the urgent need to increase such support due to the growing demand for spectrum and aggressive competition from commercial telecommunications services;


Considering the increased level of ITU WRC preparation activities associated with the growing demand for bandwidth from all users of the radio frequency (RF) spectrum, as well as the increased importance of the development of regional positions by regional telecommunications bodies such as APT, ASMG, ATU, CEPT, CITEL and RCC
;


Considering Recommendations 7/3, and 7/6 of the Special Communications/ Operations Divisional Meeting (1995) (SP COM/OPS/95) as well as Recommendation 5/2 of the 11th Air Navigation Conference (2003);


The Assembly:


1.    Urges Contracting States and international organizations to support firmly the ICAO position at WRCs and in regional and other international activities conducted in preparation for WRCs by the following means:


a)
undertaking to provide for aviation interests to be fully integrated in the development of their positions presented to regional telecommunications fora involved in the preparation of joint proposals to the WRC; 


b)
including in their proposals to the WRC, to the extent possible, material consistent with the ICAO position; 


c)
supporting the ICAO position and the ICAO policy statements at ITU WRCs as approved by Council and incorporated in the Handbook on Radio Frequency Spectrum Requirements for Civil Avaiation (Doc 9718);


d)
undertaking to provide experts from their civil aviation authorities to fully participate in the development of States’ and regional positions and development of aviation interests at the ITU; and


e)
ensuring, to the maximum extent possible, that their delegations to regional conferences, ITU study groups and WRCs include experts from their civil aviation authorities or other officials who are fully prepared to represent aviation interests;


2.    Requests the Secretary General to bring to the attention of ITU the importance of adequate radio frequency spectrum allocation and protection for the safety of aviation; and


3.    Instructs the Council and the Secretary General, as a matter of high priority within the budget adopted by the Assembly, to ensure that the resources necessary to support increased participation by ICAO in international and regional spectrum management activities are made available.”


4.    Declares that this resolution supersedes Resolution A32-13.

___________________

�	 APT: Asia-Pacific Telecommunity; ASMG: Arab Spectrum Management Group;  ATU: African Telecommunications Union;  CEPT: the European Conference of Postal and Telecommunications Administrations; CITEL: Inter-American Telecommunication Commission;  RCC: Regional Commonwealth in the field of Communications.





