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HANDBOOK ON RADIO FREQUENCY SPECTRUM REQUIREMENTS 
FOR CIVIL AVIATION Part I

Draft Updates to Chapter 8, as discussed in the email correspondence group of Working Group F 

(Presented by the Secretary)

	SUMMARY

	The attachment to this paper contains the draft ICAO Spectrum Strategy as developed by ACP WG-F/27 (17 – 26 Sep 2012), with further discussion and proposed updates by e-mail correspondence group members, in light of the outcome of the 12th Air Navigation Conference (19 – 30 Nov 2012). 


	ACTION

	The meeting is invited to review the material in the Attachment and finalize the revision of the draft Spectrum Strategy to be included in Doc. 9718, Volume I. 




1.

Introduction

1.1

A draft of an ICAO Spectrum Strategy was presented to ACP WG-F/27 (17 – 26 September 2012) by the Rapporteur of the e-mail correspondence group formed around this task at a previous meeting of ACP WG-F.  ACP WG-F/27 finalized the draft Spectrum Strategy and proposed that it be submitted to the Air Navigation Commission and the Council for approval and included in Chapter 8 of 6th Edition of Doc 9718 “Handbook on Radio Frequency Spectrum Requirements for Civil Aviation”, as currently in preparation.

1.2

In the light of the outcome of the 12th Air Navigation Conference (AN-Conf/12)  (19 – 30 Nov 2012), in particular AN-Conf/12 Recommendation 1/12, the ICAO Secretariat requested the Rapporteur of the e-mail correspondence group to examine whether any updates to the draft Spectrum Strategy were required. Attached is the outcome of the e-mail correspondence review, including comments by reviewers and relevant proposed updates. 
2.

Action by the meeting

2.1

The meeting is invited to review the material in the Attachment and finalize the revision of the draft Spectrum Strategy to be included in Doc. 9718, Volume I. 

------------------

ATTACHMENT

Received comments as of 1 March 2013

Chapter 8

ICAO SPECTRUM STRATEGY

8.1    INTRODUCTION

8.1.1    Air transport plays a major role in social and economic development of communities, regions and the world.  The demand for passenger and freight operations is expanding geographically and growing in response to markets and demographics. Studies conducted in North America, Europe and the Pacific areas predict very similar patterns of activity in the years ahead, with air traffic movements expected to increase at an average annual rate of 4.6 per cent up to the year 2025.


8.1.2
The 12th Air Navigation Conference agreed that adequate and appropriate spectrum availability is fundamental to aviation safety and to support efficient aircraft operations. This Conference agreed to Recommendation 1/12 as follows:

Recommendation 1/12 – Development of the aeronautical frequency spectrum

Resource
That States and stakeholders:

a) recognize that a prerequisite for the deployment of systems and technologies is 
the availability of adequate and appropriate radio spectrum to support 
aeronautical safety services;

b) work together to deliver efficient aeronautical frequency management and “best


practices” to demonstrate the effectiveness and relevance of the industry in 
spectrum management;

c) support ICAO activities relating to the aviation spectrum strategy and policy 
through relevant expert group meetings and regional planning groups; and

d) support Assembly Resolution A36-25 and the requirement for sufficient State


representation of aviation interests at World Radiocommunication Conferences (WRCs) and relevant International Telecommunication Union WRC preparatory meetings;

That ICAO:

e) develop and implement a comprehensive aviation frequency spectrum strategy 
to be referenced to the GANP, which includes the following objectives:


1) timely availability and appropriate protection of adequate spectrum to create 

a sustainable environment for growth and technology development to 


support 
safety and operational effectiveness for current and future 


operational systems and allow for the transition between present and next 

generation technologies;


2) demonstrate efficient use of the spectrum allocated through efficient 


frequency management and use of best practices; and


3) clearly state in the strategy the need for aeronautical systems to operate in 

spectrum allocated to an appropriate aeronautical safety service;
Comment Gary Berz: Does this mean that we cannot use GNSS? I think the issue of multi-modal use needs to be addressed (link to 8.1.4.c?)
f) establish timelines and methodologies to complement the GANP planning 
objectives with a frequency spectrum strategy;

g) continue to allocate adequate resources with a far-sighted approach to its work


programs regarding aviation spectrum challenges;

h) consider a methodology to enable ATM stakeholders to effectively share ICAO


material on aviation frequency spectrum as a common guidance for securing 
the aviation position at World Radiocommunication Conferences; and

i) consider structuring the Handbook on Radio Frequency Spectrum Requirements 
for Civil Aviation including Statement of Approved ICAO Policies (Doc 9718) 
by using a web-based platform as appropriate, to further support States in their 
implementation of the spectrum strategy.:

Comment Sven Fraenkel

Apart from a few editorials, the current text needs to be carefully reviewed such that whenever we say "aeronautical safety service" we don't implicitly exclude GNSS. But then I also have a more high-level comment: the update of the strategy is really only a patch up job. It inserts ANC recommendation text into an existing, business as usual text, and by doing so, makes the text internally inconsistent. 
For example, ANC Rec 1/12e calls for ICAO to generate a comprehensive strategy to meet the three stated subconditions - but the current update does not satisfy them, even if this is being claimed:
- The transition from old to new systems is not addressed 
- The link to the GANP is nonexistent 
- Efficient frequency management and best practices is not addressed 

Comment RW: 

(See also the comments from Mike Biggs)

a. Spectrum must be allocated to an appropriate aeronautical safety service. Taking this element literally, any allocation which is not explicitly made to an aeronautical safety service would not be suitable for use by aviation. This is not tru and in certain cases aviation uses allocations which are not explicitly made to aeronautical safety services. In such cases, ICAO SARPs and guidance material has been developed addressing specific aspect to the aeronautical use (of the non-aeronautical allocation). In the interest of the efficiency of aviation, this common practice should continue. This situation is clarified in the modified section “ICAO overall spectrum strategy” (last bullet) in paragraph 8.2.4.   

b. Transition from old to new systems – ICAO has no sustainable policy to support the transition from “old” to “new” systems. Any plans to see a withdrawal of NDB, removal of VOR or a potential replacement of ILS with GLS on a global level so far are either non-existent, have not been implemented or are at best being delayed. The most practical way forward is to forget a (global, or even regional) transition from old to new systems. New systems may be used to provide new (enhanced, efficient) services where necessary AND economically feasible but global transition of globally harmonized systems to new globally harmonized systems is not expected during the time frame of the spectrum strategy.

However, any suggestion for material that would address the concern from Sven Fraenkel and is globally acceptable would be welcome 

c. With regard to efficient frequency management,  the ICAO overall strategy in paragraph 8.2.4 mentions:


a. the strategy enables the advancement of technological innovation …. As well as increased spectrum efficiency 


b support the efficient use of the frequency bands by developing globally harmonized planning criteria and globally harmonized plan.

This should be sufficient. There is no mechanism to “audit” the ICAO frequency assignment plans (other than internally within ICAO) nor is such a mechanism desired.

ICAO does not recognize “best practices” documents but relies on agreed characteristics for systems and frequency planning as contained in SARPs and relevant (agreed) guidance material.

d. The link to GANP is in the Recommendation 1/12; the global air navigation plan is mentioned/referenced at various places in the strategy.
General comment: proposals for overall improving the Strategy are welcome. 

8.1.2.1
The ICAO spectrum strategy in paragraph 8.2 below addresses the conditions of item e) of this Recommendation. The development of timelines and methodologies as highlighted in item f) of Recommendation 1/12 is an interactive process that takes into account future developments on the Global Air Navigation Plan. As and when these timelines and methodologies are developed, the spectrum strategy will need to be updated as necessary.  

8.1.2.2
The 12th Air Navigation Conference also addressed a number of technical issues addressing the use of current and future technologies. These are further addressed in paragraph 8.3 below.


8.1.3    Growth in air traffic requires new ways of planning and enhanced ground, airborne, and satellite equipment in order to reduce ATM costs, maintain safety, reduce the environmental impact of each flight, and enhance the passenger experience. The process of international discussion and agreement, normally involving a minimum of five years for operational and technical finalization of system parameters followed by an adoption process taking several additional years (as prescribed in the ICAO Convention), are necessary to ensure that systems are appropriate and safe. Other aeronautical systems not requiring international agreement to this degree can often be developed and implemented in a shorter timescale, but still require a minimum of several years to reach maturity and acceptance. In all these cases, the actual implementation of these systems requires additional time for implementation (e.g. Regional agreement) in aircraft and on the ground, the financial resources and a positive cost / benefit analysis. 


8.1.4    In terms of their need to use radio frequencies, these future requirements may fall into three general categories:


a)
aviation systems that can be accommodated in present allocations, with necessary footnote modifications, or less commonly, with modification to the allocation status or description;


b)
aviation systems that require, for reasons of compatibility, system parameters or frequency availability and new additional spectrum allocations; and

Comment Gary Berz: to be defined?
Comment RW; This paragraph, which addresses aviation systems that require a new allocation, for reasons of compatibility or spectrum availability should be modified into: 



“Aviation systems that require additional spectrum allocations for reasons of compatibility or spectrum (frequency) availability” 



c)
other systems with multi-service application capability whose aviation requirement can be integrated with the other applications, entailing changes to allocation, modification of band limits or footnotes, or less commonly, a completely new allocation.


8.1.5    This section contains brief information on these new future requirements and their sources. The information will be updated from time to time as additional data become available as a result of research in national laboratories and discussions in ICAO panels or study groups, or from other civil aviation and telecommunications sources.

8.2.  
ICAO Spectrum Strategy 

8.2.1
Introduction

The safety aspects on the use of radio frequency spectrum by aviation require spectrum to be available on an exclusive basis or, when shared with non-aeronautical radio services, with regulatory and technical conditions that recognize aeronautical safety requirements.  The overall ICAO spectrum policy includes the ICAO Spectrum Strategy and the ICAO Policy Statements which provide a measure to implement the ICAO spectrum policy. Both the Spectrum Strategy and the Policy Statements are approved by the ICAO Council.

Implementation of the Spectrum Strategy will enable the advancement of technological developments and innovation to enhance safe and efficient global air transport. This is to be achieved through the development of ICAO SARPs as necessary

The radio frequency spectrum capacity for aviation must be sufficient to meet the growing needs for aeronautical communication, navigation and surveillance systems, including any new systems that are being considered in ICAO to meet future CNS/ATM requirements. This is essential to adequately support changing trends air traffic management such as foreseen in the ICAO Global Air Navigation Plan and the ICAO Regional Plans.

Spectrum for aeronautical radio communication and radionavigation (including surveillance) is allocated by the International Telecommunication Union (ITU) with the recognition of the safety aspects identified above. The ICAO spectrum policy aims at ensuring that aeronautical spectrum capacity requirements are satisfied during the frequency allocation process, taking into consideration the trends in future air traffic management. 

8.2.2

Basis for the ICAO Spectrum Strategy

The ICAO Spectrum Strategy has been developed on the basis of current global and regional plans for implementing CNS systems in the period until about 2035. The Strategy  identifies the spectrum necessary for each of the CNS elements and each relevant frequency band. It also includes spectrum requirements for stand-alone on-board (radar) systems such as airborne radio altimeters, airborne weather radar and airborne ground mapping radar systems which are vital to the safe operation of aircraft.. 
Comment Gary Berz: Parenthesis text seems unnecessary given that there is sentence just below that addresses on-board radar.

Comment RW: Delete “including …. systems.

In many cases, aeronautical radiocommunication, radiodetermination and radio-navigation systems currently in use will continue to operate well beyond 2035, either on a global basis or in certain Regions. The ICAO spectrum strategy in this Chapter identifies requirements for the medium term as until and beyond 2035. Spectrum requirements identified for the long term indicate that such spectrum is expected to be necessary for an undetermined period, extending to well beyond 2035. 



The ICAO Spectrum Strategy, including the time scale, will be updated on a regular basis taking into consideration developments in the use of current and new CNS systems.



As required, the ICAO Spectrum Strategy includes specific regional requirements for CNS systems and the associated radio frequency spectrum. These regional requirements are part of the overall ICAO spectrum strategy.



Comment Loftur Jonasson: Do we need this sub-section?
Comment Jules Hermens: The problem with this section is that there is no tracebility of these policy statements here. I see a reference to section 7-II in 8.2.4 at the very end also. So probably 8.2.3 can be deleted.
8.2.4

Spectrum allocations for new CNS systems

The allocation of spectrum for new services and systems in frequency bands already allocated for aeronautical use needs to take place within the framework set by the relevant ICAO Standards and Recommended Practices (SARPs) for communication, navigation and surveillance systems, as well as other (industry) Standards that apply to current operational systems

Note:
Requirements for spectrum for meteorological radar and meteorological satellite systems are addressed by the World Meteorological Organization (WMO). However, specific requirements for airborne weather radar systems are included in the ICAO Spectrum Policy. 
	ICAO OVERALL SPECTRUM STRATEGY:

· To secure the continuing availability of adequate radio frequency spectrum to support the foreseen aeronautical CNS infrastructure (Re. Global Air Navigation Plan and Regional Air Navigation Plans)

· To enable the advancement of technological innovation to maintain and enhance the safety of the global air transport system as well as increased efficiency in spectrum utilization

· Proposals for new or modified allocations that place undue or unreasonable constraints on the continued use of current aeronautical CNS systems or affect the safety of aviation cannot be accepted.
•
Proposals for new or modified allocations must be supported by sharing studies on the use of frequency bands by aviation and take full account of the possible impact on the aeronautical safety case; these studies need to encompass the total technical, operational and economic aspects of aeronautical system use. 

•
Compatibility of ICAO standard systems with existing or planned aeronautical systems operating in accordance with international aeronautical standards will be ensured by ICAO. Compatibility of ICAO standard systems with non-ICAO standard systems will be addressed in ITU, with the assistance of ICAO as required.

· Support efficient use of the frequency bands allocated to relevant aeronautical services by developing globally harmonized frequency assignment planning criteria and a global frequency assignment plan in support of the ICAO Global Plan. The actual deployment of spectrum by aviation may however vary between different Regions where different system requirements and corresponding spectrum requirements may exist.
· Aeronautical CNS systems that provide safety-of-life services to aviation need to operate in frequency bands that are properly allocated for use by aviation  and suitably protected from harmful interference that can be caused by other systems using the same or nearby frequency bands.


Last bullet:

Comment Jules Hermens: Why “international” only. I don’t see this specific in the ITU and ICAO designations. 

Comment Mike Biggs: While I recognize this language comes from ICAO-e-3 of Recommendation 1/12, it introduces problems with two current WRC-15 agenda items that were also discussed in and supported by ANC-12 ... AI 1.5 looking to see if there is some way to use FSS allocations for UAS, and 9.1.5 regarding the use of VSAT.  The modification tries to soften the language ala use of "suitably protected".
Comment Gary Berz: Does this exclude the use of GNSS?
Comment RW: See the proposed modification that may address the concerns from Mike Biggs and Gary Berz.  

The above ICAO Spectrum Strategy is applicable to all frequency bands, and should be regarded, together with the ICAO Policy Statements in Section 7-II as implicit in the overall ICAO policy for all frequency bands used by civil aviation.

8.2.5 – ICAO spectrum strategy for the frequency bands used by civil aviation

	ICAO spectrum strategy for aeronautical communication systems

	Frequency band
	Aeronautical use
	Time scale
	ICAO spectrum strategy

	2850 – 2200 kHz 
	HF air/ground communications

(voice and data)
	Long term
	
Secure the continuing availability of the HF frequency bands 2850 – 22000 kHz which are allocated to aeronautical mobile (R) service for use by air/ground communications on a global basis.

Note: until such time when mobile satellite systems can provide efficient and cost-effective communication services in spectrum that is appropriately allocated for use by aviation, the HF frequency bands will continue to provie the prime means for  long distance communications for aviation.  

	108 – 117.975 MHz
	GBAS; 

VDL Mode 4
	Long term
	
Secure the continuing availability of the frequency band 112 – 117.975 MHz (108 – 117.975 for GBAS) which is allocated to the aeronautical mobile (R) service for use by GBAS and VDL Mode 4 on a global basis.


Consider, subject to spectrum availability and spectrum requirements, the use of this band to accommodate VHF air/ground communication systems

	117.975 – 137 MHz
	VHF air/ground; VDL Mode 2 and VDL Mode 4
	Long term
	
Secure the continuing availability of the frequency band 117.975 – 137 MHz, which is allocated to the aeronautical mobile (R) service, for use by VHF air/ground voice and data link on a global basis.

	960 – 1164 MHz
	Air/ground 

UAT

LDACS

1090 ES
	Long term
	
Support the implementation of new systems in the aeronautical mobile (R) service in the band 960 – 1164 MHz and potential associated rationalization of the use of the DME band.


Secure the continuing availability of the frequency band 960 – 1164 MHz which is allocated to the aeronautical mobile (R) service for use by air/ground and air/air data link systems, by ADS-B via 1090 Extended Squitter and UAT. Implementation of these data links must take place under the express condition that no interference is caused to the aeronautical radionavigation service operating in this band (e.g. DME and SSR).

	5000-5030 MHz

5091-5150 MHz

5030-5091 MHz
	AeroMACS 

UAS terrestrial and satellite communications
	Long term
	
Secure the continuing availability of the frequency band 5091 – 5150 MHz which is allocated to the aeronautical mobile (R) service for use by airport communications (AeroMACS) on a global basis.  


Consider the tuning range for AeroMACS from 5000 – 5150 MHz, to support certain Regional or sub-Regional requirements


Secure future implementation of the aeronautical mobile (R) service and the aeronautical mobile satellite (R) service in the band 5030 – 5091 MHz to support air/ground communications for unmanned aircraft systems while satisfying the spectrum requirements for MLS.

	1545-1555 MHz

and

1646.5-1656.5 MHz
	Air/ground satellite communications

(Inmarsat, MTSAT)
	Long term
	
Secure sufficient access on a global basis by the aeronautical mobile satellite (R) service in the bands 1545 – 1555 MHz and 1646.5 – 1656.5 MHz to support the requirements for aeronautical satellite communications.
Note: In these frequency bands priority access should be provided for aeronautical satellite communications.


Ensure that any new or existing uses of these bands will not cause harmful interference to the use of this band the aeronautical mobile satellite (R) service.   

Note: in the United States in the bands 1555 – 1559 MHz and 1656.5 – 1660.5 MHz the aeronautical mobile satellite (R) service has priority and immediate access over other mobile-satellite communications within a network.

	1610-1626.5 MHz
	Air/ground satellite communications

(Iridium)
	Long term (?)
	
Support the continuing retention of the allocation to the aeronautical mobile satellite (R) service (E-s, s-E) in the frequency band 1610 – 1626.5 MHz Note: this frequency band has been allocated to the aeronautical mobile satellite (R) service on a primary basis as per footnote 5.367 in the Radio Regulations. 


	ICAO spectrum strategy for aeronautical navigation systems

	Frequency band
	Aeronautical use
	Time scale
	ICAO spectrum strategy

	130-535 kHz
	NDB
	Global: medium term

Regional: long term
	
Secure the continuing availability of the frequency band 130 – 535 kHz parts of which are allocated to the aeronautical radionavigation service on a global basis for use by NDB systems for at least the medium term and, on, in the long  term, on  a Regional basis.
Note: long term use may be required to support national requirements.

	74.8-75.2 MHz

108-112 MHz

328.6-335.4 MHz
	ILS -

Marker beacon

Localizer

Glide Path
	Long term
	
Secure the continuing availability of the frequency band 74.8 – 75.2 MHz which is allocated to the aeronautical radionavigation service for use by Marker Beacons on a global basis.


Secure the continuing availability of the frequency band 108 – 117.975 MHz which is allocated to the aeronautical radionavigation service for use by ILS-Localizer on a global basis.



Secure the continuing availability of the frequency band 328.6 – 335.4 MHz which is allocated to the aeronautical radionavigation service for use by ILS – Glide Path on a global basis.

	108-117.975 MHz
	VOR
	Long term
	
Secure the continuing availability of the frequency band 108 – 117.975 MHz which is allocated to the aeronautical radionavigation service for use by VOR on a global basis.

	960-1215 MHz
	DME
	Long term
	
Secure the continuing availability of the frequency band 960 – 1215 MHz, which is allocated to the aeronautical radionavigation service, for use by  DME on a global basis term

	1559-1610 MHz
	---
	---
	
This band is also allocated to the aeronautical radionavigation service. No strategy has been developed for the future use of this band by the aeronautical radionavigation service.
Note: This band is primarily used to support GNSS systems

	5030-5091 MHz
	MLS
	Long term
	
Secure for the continuing availability of the frequency band 5030 – 5091 MHz which is allocated to the aeronautical radionavigation service for use by the Microwave Landing System (MLS) on a global basis to meet the spectrum requirements for the MLS.


Assess, on a Regional basis, requirements for the long term implementation of MLS to establish the spectrum requirements for MLS

	1164-1215  MHz
	GNSS
	Long term
	
Secure the continuing availability of the frequency band 1164 – 1215 MHz which is also allocated to the radionavigation satellite service for use by GNSS systems on a global basis, taking into consideration the radio regulatory conditions for using this band.

	1559-1610 MHz
	GNSS
	Long term
	
Secure the continuing availability of the frequency band 1559 – 1610 MHz which is allocated to the aeronautical radionavigation and the radionavigation satellite services for use by aeronautical GNSS systems, including augmentation systems, on a global basis.


Secure deletion of the fixed service from the band 1559 – 1610 MHz and cessation of operation of any station in the fixed service in this band by 1 January 2015.


Support the development of regulatory measures to enforce prevention and removal of occurrences of in-band and out-of-band interference


	ICAO spectrum strategy for aeronautical (ground based) surveillance systems

	Frequency band
	Aeronautical use
	Time scale
	ICAO spectrum strategy

	1030 MHz and 1090 MHz
	SSR
	Long term
	
Secure the continuing availability of the frequency band 960 – 1215 MHz, which is allocated to the aeronautical radionavigation service, for use by  SSR on a global basis.

	Comment Jules Hermens: ADS-B concerns the content of the extended squitter communication channel provided by the Mode-S SSR network, i.e. this is communication system inside a radionavigation service. If it is necessary to highlight ADS-B datalink I propose to move it to the communication part of these tables.
Comment RW: See proposed modification

	1215-1350 MHz
	Primary surveillance radar
	Long term
	
Secure the continuing availability of the frequency band 1215 – 1350 MHz which is allocated to the radionavigation and aeronautical radionavigation service for use by Primary Surveillance Radar on a global basis.

	2700-2900 MHz
	Primary surveillance radar
	Long term
	
Secure continuing availability of the frequency band 2700 – 2900 MHz which is allocated to the aeronautical radionavigation service for use by primary surveillance radar on a global basis 


Where in adjacent frequency bands mobile systems are in use (e.g. WIMAX and LTE), secure protection of radar stations from harmful interference from mobile systems operating in adjacent bands 




	Comment Jules Hermens on “Review the measures etc.”:

Is this a long term item? This more an action item. I propose to delete this in the strategy.
Comment RW: See proposed modification

	9000-9200 MHz
	Primary surveillance radar
	Long term
	
Secure the continuing availability of the frequency band 9000 – 9200 MHz which is allocated to the aeronautical radionavigation service for use by ground based radar systems on a global basis

	9300-9500 MHz
	Primary surveillance radar
	Long term
	
Secure the continuing availability of the frequency band 9300 – 9500 MHz which is allocated to the aeronautical radionavigation service for use by airborne weather radar and ground based radar on a global basis.

	15.4-15.7
	Primary surveillance radar
	Long term
	
Secure for the continuing availability of the frequency band 15.4 – 15.7 GHz which is allocated to the aeronautical radionavigation service for use by ground based radar systems on a global basis 

	31.8-33.4 GHz
	Primary surveillance radar
	Long term
	
Secure the continuing availability of the frequency band 31.8 – 33.4 GHz which is allocated to the radionavigation service and used by primary surveillance radar to support airport surveillance detection equipment (ASDE radar) on a global basis


.

	ICAO spectrum strategy for aeronautical airborne (stand-alone) [radar] systems

	Frequency band
	Aeronautical use
	Time scale
	ICAO spectrum strategy

	4200-4400 MHz
	Radio altimeter
	Long term
	
Secure the continuing availability of the frequency band 4200 – 4400 MHz which is allocated to the aeronautical radionavigation service for use by airborne radio altimeters on a global basis.

	5350-5470 MHz
	Airborne weather radar
	Long term
	
Secure the continuing availability of the frequency band 5350 – 5470 MHz which is allocated to the aeronautical radionavigation service for use by airborne weather radar on a global basis.

	8750-8850 MHz
	Airborne Doppler and ground mapping radar
	Long term
	
Secure the continuing availability of the frequency band 8750 – 8850 MHz which is allocated to the aeronautical radionavigation service for use by airborne Doppler radar and ground mapping radar on a global basis.

	9300-9500 MHz
	Airborne weather radar
	Long term
	
Secure the continuing availability of the frequency band 9300 – 9500 MHz which is allocated to the aeronautical radionavigation service for use by airborne weather radar and ground based radar on a global basis.

	13.25-13.4 GHz
	Airborne Doppler and ground mapping radar
	Long term
	
Secure the continuing availability of the frequency band 13.25 – 13.4 GHz which is allocated to the aeronautical radionavigation service for use by airborne Doppler radar and ground mapping radar on a global basis.

	15.4-15.7 GHz
	
	
	Strategy on airborne radio altimeter in this band ???

	31.8-33.4 GHz
	
	
	Strategy on airborne systems (re. ITU R Recommendation?)


8.3    FUTURE TECHNOLOGICAL DEVELOPMENTS and FUTURE SYSTEMS
8.3.1
The 12th Air Navigation Conference also addressed the need for using available and emerging technologies that support the implementation of the Global Air Navigation Plan. Particular attention was given  to 


(i) the use of Automatic Dependent Surveillance – Broadcast (ADS-B) in supporting future trajectory-based air traffic management (Recommendation 1/7)


(ii) rationalization of radio systems inviting ICAO to explore strategies for the decommissioning of some radionavigation aids and rationalization of on-board CNS systems (Recommendation 1/8)  


(iii)
support, subject to validation, the use of space-based ADS-B as a surveillance enabler (Recommendation 1/9)


(iv)
consider the use of self-organizing wireless data networks based on VDL Mode 4 technology (Recommendation 1/10)

8.3.1    GNSS augmentation
There is a firm requirement, stated by the Navigation System Panel (NSP), for augmentation of the current elements of the GNSS as standardized by ICAO (Annex 10, Volume I, refers). Requirements for ground-based and satellite-based augmentation systems have been identified. These systems are relevant to radionavigation since the information transmitted will be used to refine and correct that received directly from GNSS orbiting satellites.
 8.3.2  Wireless Avionics Intra-Communications

Wireless avionics intra-communications (WAIC) systems consist of communications between two or more points on a single aircraft.  These communications will be integrated with or installed as an integral component; and are assumed to be part of a closed, exclusive network required for the safe aircraft operations.  WAIC systems will not provide air-to-ground, air-to-satellite or air-to-air communications; and will only be used for safety-related aircraft applications.  As the reliance on wireless technology continues to expand, the use of WAIC systems to transmit information important to the safe and efficient operation of an aircraft will provide advantages over current wired systems.  WRC-15 Agenda Item 1.17 instructs the ITU-R to investigate the spectrum requirements and consider appropriate regulatory actions to support the implementation of WAIC systems.  



Comment Loftur Jonasson: Does this mean that we also need to write some words on NextGen, Carats, etc… ???
Commenty Jules Herments: Probably because SESAR , Carats, etc. are also pointed out in the ICAO Block Implementation Plans.
Comment Onofrio Smarelli: Reviewing the changes in chapter 8 with the inclusion of reference of recommendation of the ANCON 12 (Technology (1.3)   and Spectrum ( 1.4)  I think it is not necessary to include the  paragraph 8.3.3 . If it is necessary to include a paragraph with respect of future plan on regions or States a paragraph related with the inclusion of ASBU in the Fourth Edition of GANP will resume this aspect in a global level .
The four  edition of  GANP includes the ASBU and the ASBU takes in consideration SESAR ,NEXT GEN , CARATS  etc   for this reason I think is not necessary to include in this chapter references to particular plan in Region and States . 

Comment RW: Delete paragraph 8.3.3.

8.4
Challenges



For many years aeronautical radio frequency spectrum has been targeted for use by non-aeronautical services, in particular to satisfy requirements for mobile and mobile satellite communications. This has for example, led to the loss of spectrum that was once allocated exclusively for aeronautical mobile satellite communications (1.5 / 1.6 GHZ) in 1997.  Furthermore, in other bands the decisions of the ITU World Radiocommunication Conferences forced non-aeronautical use in bands previously allocated for aeronautical use on an exclusive basis (e.g. the introduction of the fixed satellite service in the frequency band 5091 – 5250 MHz, the non-safety aeronautical mobile service for telemetry in the band 5091 – 5150 MHz and the radionavigation satellite service in the frequency band 5000 – 5030 MHz). This has created the potential of interference and / or the loss of spectrum capacity to satisfy current and future aeronautical requirements for CNS system.

Comment Mike Biggs: The 1164-1215 MHz band will be used for the safety of life RNSS signal that will become part of the ICAO GNSS, was an aviation initiative, and in reality then the band is no different than 1559-1610 MHz.  5000-5030 MHz however is different.
Comment RW: See proposed modification


There is currently pressure to release significant spectrum bandwidth to support the users of future commercial mobile communication and broadband wireless applications.  Between 500 and 1200 MHz of bandwidth is being sought, mainly in the range from 300 MHz to 5 GHz.  This range includes frequency bands used by a large number of safety critical aeronautical systems, including Instrument Landing System (ILS) glide-path, Distance Measuring System (DME), Primary and Secondary Radar, Airborne Collision Avoidance System (TCAS) and Radio Altimeters. 


Of particular interest to aviation, the following aeronautical frequency bands may be subject to studies as part of this “spectrum release”:

	Frequency Band
	Aviation use

	960 -1215 MHz
	DME, Future Communications System (FCS), SSR, GNSS, ACAS

	1215 – 1350 MHz
	L-band radar

	2700 – 3100 MHz
	S-band radar

	4200 – 4400 MHz
	Radar altimeter

	5000 – 5250 MHz
	MLS, FCS, Sat Comms, Aeronautical telemetry




Another new element that may affect the future availability of radio frequency spectrum for aviation is the possible introduction of “Spectrum Pricing” which may have a significant economic impact on the aviation industry as a whole.
___________________

Editorial comments were received from Loftur Jonasson, Jules Hermens, Mike Biggs

Generasl comment John Mettrop: (received 11 February)

I will in due course be providing my thoughts as to how the text can be modified but would like to put forward a few thoughts at this point.

1)  That in Recommendation 1/8 the ANC expressed a desire to explore strategies for the decommissioning of some nav aids and ground stations as well as the rationalization of on-board communications,navigation and surveillance systems provided safety was not compromised.  I therefore believe we need to add a few words somewhere to reflect this intention without necessarily indicating which systems or indicating any timelines until the relevant work has been undertaken.

2) I disagree with Mike about how to address the inconsistency ANC Recommendation 1/12 and the ICAO position on agenda item 1.5.  My proposal would be we need to modify the position with respect to 1.5 to reflect the ANC Recommendation and make it clear that civil aeronautical systems must operate in spectrum allocated to a safety service.

3) I also do not see an inconsistency between ANC Recommendation 1/12 and the ICAO position on 9.1.5 however I do agree with Mike that we need to explain the situation better.

As previously commented I will make a proposal as to how the words can be changed to reflect my proposals but that will be later in the week.

,

Mike Biggs: 

Just to clarify I never said there was a problem with the ICAO WRC

position ... I think that positions for both AI 1.5 and AI 9.1.5 are fine.

What I said was there was a discrepancy between Rec 1/12 (which essentially

says ARNS, AM(R)S or AMS(R)S only), and Rec 1/13 (AI 1.5) to study the use

of FSS and Rec 1/14 (AI 9.1.5) looking to protect the use of VSAT operating

in the FSS.

My only point was if we want to quote Rec 1/12 in the Manual, we need text

in the Manual regarding the studies being undertaken on AI 1.5 and AI

9.1.5 ... otherwise there is a disconnect.

Comment RW: There is no strict requirement to link the Spectrum Strategy to a single WRC-15 agenda item. The proposed new text in the general strategy may provide a suitable (generic) link between the specific studies for WRC-15 .  

Robert -

Thanks for this and for all your hard work.  Too bad you will not be in

Lima for me to reward you with a beer(s).

A couple of small thoughts to do with as you wish.

1.  No suggested change , but your comment on page 3, item b about

transition I think is spot-on.  I think a major challenge in any kind of

transition would be trying to tell someone in Africa they can't use DME and

need to migrate to system X because DME band is congested ... maybe it is

in Europe or US, but not to them.  As you say "forget global or regional

transition..."

2.  Section 8.1.4 b) would rewrite as "aviation systems that require

additional spectrum allocations for reasons of compatibility..."

3.  Under 8.2.2 first para, was your intent to separate out the altimeter

etc because they are not SARP'd?  If so may make the last sentence read

something like "It also includes... radar systems which, while not included

in ICAO SARPs, are vital to safe operation of aircraft"

4.  Second para of 8.2.2 misspelled radiodetermination

5.  8.2.4, box, bullet 4.  Would remove word "any" in line 2 ... to read

"Proposals for new or modified allocations must be supported by sharing

studies..." or "all sharing studies..."

6.  8.2.5, 960-1164, would replace ??? with Long Term ... ADS-B is here to

stay.

7.  Last line of 960-1164 ICAO spectrum strategy column would remove "and

SSR" ... later you categorize that as surveillance not radionavigation.

8.  Table which has GNSS may want to change header from "ICAO spectrum

strategy for aeronautical navigation systems" to "ICAO spectrum strategy

for radionavigation satellite systems" or something to distinguish from

previous table.

9.  8.3.2 WAIC ... was there any ANC-12 Recommendation on WAIC?  I don't

have the final report.  If so, may want to reference.

Again though, great job.

Mike Biggs

FAA ATO-W/Spectrum

phone:+1-202-267-8241
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