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(Presented by Larry Johnsson)

	SUMMARY

	This paper presents proposals for amendments to Annnex 10. Volume III, Chapter 6 on SARPs for VDL Mode 4. The proposed amendment are consequential to the changes made to the allocation to the AM(R)S by ITU WRC-07. They also affect the FM interference immunity standards for VDL Mode 4.

	ACTION

	The meeting is invited to take action as in paragraph 7.


1.

INTRODUCTION
1.1

At the ITU World Radiocommunication Conference 2007 (WRC-07) amendments to the ITU Radio Regulations included provisions for the use of the band 108-117.975 MHz. The Radio Regulations currently stipulate:

Allocation:

	MHz
108–117.975

	Allocation to Services

	Region 1
	Region 2
	Region 3

	108–117.975
	AERONAUTICAL RADIONAVIGATION

	
	MOD 5.197  MOD 5.197A
	

	Footnotes:

MOD
5.197    Additional allocation: in Pakistan and the Syrian Arab Republic, the band 108–111.975 MHz is also allocated to the mobile service on a secondary basis, subject to agreement obtained under No. 9.21. In order to ensure that harmful interference is not caused to stations of the aeronautical radionavigation service, stations of the mobile service shall not be introduced in the band until it is no longer required for the aeronautical radionavigation service by any administration which may be identified in the application of the procedures invoked under No. 9.21.

	5.197A   Additional allocation:  the band 108-117.975 MHz is also allocated on a primary basis to the aeronautical mobile (R) service, limited to systems operating in accordance with recognized international aeronautical standards. Such use shall be in accordance with Resolution 413 (Rev.WRC‑07). The use of the band 108-112 MHz by the aeronautical mobile (R) service shall be limited to systems composed of ground-based transmitters and associated receivers that provide navigational information in support of air navigation functions in accordance with recognized international aeronautical standards.     (WRC-07)

 


Note: Resolution 413 (Rev. WRC-97 is reproduced in Appendix 1
1.2

In ITU-R criteria have been established on the compatibility between FM broadcasting stations operating in the band 87-108 MHz and aeronautical radionavigation systems (ILS, VOR and GBAS) operating in the band 108-117.975 MHz. These criteria are contained in ITU-R Recommendations SM.1009 (ILS and VOR) and M.1841 (GBAS. When considering the “guard” band of 4 MHz between the band used by FM broadcasting (108 MHz) and the lowest assignable VDL Mode 4 frequency (112 MHz) it has been concluded by ACP working group F and ITU Working Party 5B that no special requirements in the form of an ITU Recommendation are necessary to protect VDL Mode 4 from interference from FM broadcasting stations. A separate paper proposes material, for incorporation in the ICAO Handbook on radio frequency spectrum requirements for civil aviation (Doc. 9718), on this matter. 
2.

Amendments to Annex 10.

2.1

The proposed amendments to VDL Mode 4 SARPs as currently included in Annex 10, Volume III, Part I, Chapter 6, affect the provisions addressing the tuning range of the VDL Mode 4 system. This tuning range, currently for the band 108 – 117.975 MHz, has to be reduced to 112-117.975 MHz, as was already agreed at the ITU WRC-07. This revised tuning range will preclude co-sharing of the same frequency band with ILS (108-112 MHz). In the band 112 – 117.975 MHz, VDL Mode 4 will share the band with only VOR and GBAS systems. A separate paper is presenting work undertaken to date on the development of frequency assignment planning criteria that will secure a safe operation of VOR, GBAS and VDL Mode 4. This matter is also being reviewed by the Navigation Systems Panel (NSP).   

2.1.1

The proposed changes affect in particular paragraphs 6.2.9.1.2 (and the Note to this paragraph) on the tuning range for VDL Mode 4 and 6.9.5.6.2 (the band 108-112 MHz needs to be excluded from this paragraph as VDL Mode 4 is not allowed to operate in this band. 

2.2

The proposed amendments also affect the FM immunity standards. The 4 MHz “guard” band requires changes to the formulas establishing immunity performance for receiver generated intermodulation products from FM broadcasting stations and the standards for desensitization of VDL Mode 4 receivers from high power FM broadcasting signals. 

2.2.1

In particular, in paragraph 6.9.5.6.2.1 the formula 





2N1 + N2 + 72 ≤ 0 

can be removed from Annex 10  
In the formula 
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In the expression ∆f =112 - f1  

2.3

Detailed amendment proposals are in Appendix 2. 
3.

Action by the meeting.

3.1

The meeting is invited to review the material in this paper and to agree that ICAO will adopt the proposed amendments at the earliest opportunity 
APPENDIX 1

RESOLUTION  413  (Rev.WRC‑07)

Use of the band 108-117.975 MHz by the aeronautical mobile (R) service

The World Radiocommunication Conference (Geneva, 2007),

considering

a)
the current allocation of the frequency band 108-117.975 MHz to the aeronautical radionavigation service (ARNS);

b)
the current requirements of FM broadcasting systems operating in the frequency band 87-108 MHz;

c)
that digital sound broadcasting systems are capable of operating in the frequency band at about 87-108 MHz as described in Recommendation ITU‑R BS.1114;

d)
the need for the aeronautical community to provide additional services by enhancing navigation systems through a radiocommunication data link;

e)
the need for the broadcasting community to provide digital terrestrial sound broadcasting services;

f)
that this allocation was made by this Conference in the knowledge that studies are ongoing with respect to the technical characteristics, sharing criteria and sharing capabilities;

g)
the need for the aeronautical community to provide additional services for radiocommunications, relating to safety and regularity of flight, in the band 112-117.975 MHz;

h)
that this Conference has modified the allocation of the band 112-117.975 MHz to the aeronautical mobile (R) services (AM(R)S) in order to make available this frequency band for new AM(R)S systems, and in doing so enabled further technical developments, investments and deployment;

i)
that the frequency band 117.975-137 MHz currently allocated to the AM(R)S is reaching saturation in certain areas of the world;

j)
that this new allocation is intended to support the introduction of applications and concepts in air traffic management which are data intensive, and which could support data links that carry safety-critical aeronautical data;
k)
that additional information is needed about the new technologies which will be used, the amount of spectrum required, the characteristics and sharing capabilities/conditions, and that therefore studies are urgently required on which AM(R)S systems will be used, the amount of spectrum required, the characteristics and the conditions for sharing with ARNS systems,

recognizing

a)
that precedence must be given to the ARNS operating in the frequency band 108‑117.975 MHz;

b)
that, in accordance with Annex 10 of the Convention of the International Civil Aviation Organization (ICAO) on international civil aviation, all aeronautical systems must meet standards and recommended practices (SARPs) requirements;

c)
that within ITU‑R, compatibility criteria between FM broadcasting systems operating in the frequency band 87-108 MHz and the ARNS operating in the frequency band 108-117.975 MHz already exist, as indicated in the most recent version of Recommendation ITU‑R SM.1009;

d)
that all compatibility issues between FM broadcasting systems and ICAO standard ground-based systems for the transmission of radionavigation-satellite differential correction signals have been addressed,

noting

a)
that aeronautical systems are converging towards a radiocommunication data link environment to support aeronautical navigation and surveillance functions, which need to be accommodated in existing radio spectrum;

b)
that some administrations are planning to introduce digital sound broadcasting systems in the frequency band at about 87-108 MHz;

c)
that no compatibility criteria currently exist between FM broadcasting systems operating in the frequency band 87-108 MHz and the planned additional aeronautical systems in the adjacent band 108-117.975 MHz using aircraft transmission;

d)
that no compatibility criteria currently exist between digital sound broadcasting systems capable of operating in the frequency band at about 87-108 MHz and aeronautical services in the band 108-117.975 MHz,

resolves

1
that any aeronautical mobile (R) service systems operating in the band 108-117.975 MHz shall not cause harmful interference to, nor claim protection from ARNS systems operating in accordance with international aeronautical standards;

2
that any AM(R)S systems planned to operate in the frequency band 108‑117.975 MHz shall, as a minimum, meet the FM broadcasting immunity requirements contained in Annex 10 of the ICAO Convention on International Civil Aviation for existing aeronautical radionavigation systems operating in this frequency band;

3
that AM(R)S systems operating in the band 108-117.975 MHz shall place no additional constraints on the broadcasting service or cause harmful interference to stations operating in the bands allocated to the broadcasting service in the frequency band 87‑108 MHz and No. 5.43 does not apply to systems identified in recognizing d);

4
that frequencies below 112 MHz shall not be used for AM(R)S systems excluding the ICAO systems identified in recognizing d);

5
that any AM(R)S operating in the frequency band 108-117.975 MHz shall meet SARPs requirements published in Annex 10 of the ICAO Convention on International Civil Aviation;

6
that WRC‑11 should consider, based on the results of the ITU‑R studies mentioned under invites ITU‑R, any further regulatory measure to facilitate introduction of new AM(R)S systems,

invites ITU‑R

1
to study any compatibility issues between the broadcasting and AM(R) services that may arise from the introduction of AM(R)S systems in the band 112-117.975 MHz, and to develop new or revised ITU‑R Recommendations as appropriate;

2
to study any compatibility issues between the broadcasting and AM(R) services in the band 108-117.975 MHz that may arise from the introduction of appropriate digital sound broadcasting systems, described in Recommendation ITU‑R BS.1114, and to develop new or revised ITU‑R Recommendations as appropriate;

3
to report to WRC‑11 on the results of these studies,

instructs the Secretary-General 

to bring this Resolution to the attention of ICAO.

APPENDIX 3
Proposed amendments to Annex 10, Volume III, Part I, chapter 6
6.9    VDL MODE 4

......

6.9.2    VDL Mode 4 radio channels

6.9.2.1    VDL Mode 4 station frequency range

6.9.2.1.1    Transmitter/receiver tuning range. A VDL Mode 4 transmitter/receiver shall be capable of tuning to any of the 25 kHz channels from 117.975 MHz through 137 MHz. The transmitter shall have a means for the tuning range to be restricted to a narrower range.


Note.— Operational conditions or certain applications may require the equipment to be operated in a narrower frequency range.


6.9.2.1.2    Recommendation.— A VDL Mode 4 transmitter/receiver should be capable of tuning to any of the 25 kHz channels from 112 to 117.975 MHz.


Note.— The band 112–117.975 MHz may be utilized in accordance with the relevant provisions of the ITU Radio Regulations.

......

6.9.5.6    FM broadcast interference immunity

performance for VDL Mode 4 receiving systems


6.9.5.6.1    A VDL Mode 4 station shall conform to the requirements defined in section 6.3.5.4 when operating in the band 117.975–137 MHz.


6.9.5.6.2    A VDL Mode 4 station shall conform to the requirements defined below when operating in the band 112‑117.975 MHz.


6.9.5.6.2.1    The VDL Mode 4 receiving system shall meet the requirements specified in 6.3.5.1 in the presence of two-signal, third-order intermodulation products caused by VHF FM broadcast signals having levels in accordance with the following:
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for VHF FM sound broadcasting signals below 108 MHz,

where the frequencies of the two VHF FM sound broadcasting signals produce, within the receiver, a two-signal, third-order intermodulation product on the desired VDL Mode 4 frequency.

N1 and N2 are the levels (dBm) of the two VHF FM sound broadcasting signals at the VDL Mode 4 receiver input. Neither level shall exceed the desensitization criteria set forth in 6.9.5.6.2.2.

(f = 112 – f1, where f1 is the frequency of N1, the VHF FM sound broadcasting signal closer to 112 MHz.



6.9.5.6.2.2    The VDL Mode 4 receiving system shall not be desensitized in the presence of VHF FM broadcast signals having levels in accordance with Table 6-6.

......

TABLES FOR CHAPTER 6

......



	

	


	
	

	
	

	
	

	
	

	
	


Table 6-6.    VDL Mode 4 operating on frequencies

between 112.0–117.975 MHz

	Frequency

(MHz)
	Maximum level of unwanted

signal at receiver input (dBm)

	
	

	88–104
	+15

	106
	+10

	107
	+5

	107.9
	0

	
Note.— The relationship is linear between adjacent points designated by the above frequencies.
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