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TITLE

(Presented by Luc Deneufchâtel and Jacky Pouzet )

	SUMMARY

	The introduction of VHF 8.33 kHz channels standards in Annex 10 was made without the capability of offset carrier mode. This operating mode is used intensively in Europe and therefore a number of existing frequency assignments using offset carrier mode in 25 kHz environment were not transferable to 8.33 kHz environment. Study and demonstrations were conducted by Eurocontrol successfully to introduce a specific offset carrier mode in 8.33 kHz environment. This paper is providing the technical background for an Annex 10 amendment on this subject.

	ACTION

	ACP WG M is invited to approve the proposed amendment to Annex 10 Vol III


1 INTRODUCTION

1.1 ...The 8.33 kHz channel spacing system is being deployed in the European States to enhance the aeronautical VHF capacity. However, some frequency assignments have not yet been converted from 25 kHz to 8.33 kHz for different technical and operational reasons thus preventing getting the maximum benefit from the 8.33 channels implementation. One of the technical reasons is the use in some airspace of Off-set Carrier system (also known as CLIMAX) which was considered not feasible within 8.33 kHz channel.

1.2   In 2004, a comprehensive study concerning Off-set Carrier operations within VHF 8.33 kHz channel, aiming to demonstrate the Technical and Operational Feasibility  and to evaluate the associated spectrum benefits, was launched by EUROCONTROL. The deliverables of this study are provided as associated document

2 discussion

2.1 …Overview of Eurocontrol’s Study

The Study was broken down into seven Work Packages (WP) (Ref. [5] to [11]) that are:

WP1
-
Spectrum expected benefit. The objective was to:

Identify the Climax sectors in the ECAC region, focusing of the "hard-core area", 

Define which of them may be candidate for VHF 8.33 kHz mode.

WP2
–
Technical feasibility. The objective was to:

Identify technical constraints and specifications for both airborne and ground radios, as frequency stability, Doppler effect.

Propose technical solution(s) for Climax operation over 8.33 (DSB-AM or CSSB-AM).

WP3
– Laboratory testing of the technical solution. The objective was to:

Assess the most promising technical solution identified in feasibility within an environment representative of the operational configuration

WP4
– Expected cost. The objective was to:

Evaluate the cost related to CLIMAX 8.33 implementation on the ground side and on airborne side

WP5
– Flight trials. The objective was to:

Check the operational acceptability of the technical solution promoted in WP2 & 3 in conditions close to the actual operational ones, 

Confirm that operating offset-carrier within an 8.33 kHz channel does not create any particular further degradation than the one currently accepted with 25 kHz Climax, 

WP6
– Institutional issues. The objective was to:

Identify all institutional issues that must be solved for getting approval for the operation of climax over 8.33 kHz.

WP7
– Synthesis and finding presentation. The objective was to provide a:

Synthesis summarising the results of the previous WPs,

Presentation of the results in ACG, COM-TEAM and EANPG meetings.

2.2  The outcome of the study identified only the feasibility for 2-leg offset carrier within 8.33 kHz channel without changes versus 25 kHz operations except the offset value. The two ground transmitters operating in DSB-AM in the same 8.33 kHz channel, shall be tuned on  two frequencies with a +/- 2.5 kHz offset from the central carrier.

2.3  The study also shows that there is no difference in behaviour at airborne receiver level in offset carrier mode on either 25 or 8.33 kHz. Nevertheless the study illustrates that some existing airborne receiver operating at 25 kHz were not working properly in offset carrier mode (squelch issue). This point will be corrected by update of both RTCA [3] and EUROCAE [1] relevant MOPS and concurrently those existing receivers have been retrofitted by the manufacturer (application of proper Service Bulletin).

2.4  The results were presented to the Eurocontrol EATM Communication Team in June 2005 and it was recommended to proceed with the standardisation update process.

2.5  8.33 Offset-carrier standardisation process

The standardisation process consists in updating the following documents:

· EUROCAE ED-23B for airborne transceiver [1]

· ICAO SARPS [2]

· RTCA DO-186B for airborne transceiver [3]

· ETSI EN 300676 for European ground based transmitter and receiver [4]

2.6  Regarding the ICAO SARPS [2], the changes proposed are very limited and consist in:

· removing the restriction of usage of offset carrier within 8.33 kHz channel 

· specifying the exact offset value 

2.7 The proposed modifications are given in section 0.

Regarding the ground transmitter standards [4], the main change consists in:

· specifying the offset value and the frequency stability associated.

Note: the update of this standard is in progress and should be published by September 2006.

Regarding the airborne transceiver standards [1]& [3], the main changes consist in:

·  adding a new class of receiver to be used in an 8.33 kHz channel separation and intended for off-set carrier operation

·  adding a recommendation regarding the audio filter response in order to improve the rejection of the heterodyne beat (at 5 kHz) in the case of 8.33 kHz offset carrier system

· the introduction of a clear specification on the receiver sensitivity degradation in offset carrier mode and the associated test case. 

Note: The update of the EUROCAE standard [1] should start very soon. The target date for completion is October 2006.

3 ACTION BY THE MEETING

3.1 The ACP WGW is invited to:


approve the proposed changes to Annex 10 Vol III as defined in annex 1.
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ANNEX I

Proposed amendment to Annex 10 Volume III

The following table locates the sections of the ICAO Annex 10 Volume III to be updated in order to introduce the requirements for offset carriers operations on VHF 8.33 kHz channel separations.

	Section 
	Extract of the SARPS
	Proposed Update
	Comments

	Chapter 2 Aeronautical Mobile Service

2.2.1.1.1 Offset carrier systems…
	
[image: image1.png]2.2.1.1.1 Offset carrier systems in 25 kHz, 50 kHz and
100 kHz channel spaced environments. The stability of
individual carriers of an offset carrier system shall be such as
to prevent first-order heterodyne frequencies of less than 4 kHz
and, additionally, the maximum frequency excursion of the
outer carrier frequencies from the assigned carrier frequency
shall not exceed 8 kHz. Offset carrier systems shall not be used
on 8.33 kHz spaced channels.

Note.— Examples of the required stability of the individual
carriers of offset carrier systems may be found at Attachment
A to Part II.




	
[image: image2.png]2.2.1.1.1 Offset carrier systems in 25 kHz, 50 kHz and
100 kHz channel spaced environments. The stability of
individual carriers of an offset carrier system shall be such as
to prevent first-order heterodyne frequencies of less than 4 kHz
and, additionally, the maximum frequency excursion of the
outer carrier frequencies from the assigned carrier frequency
shall not exceed 8 kHz. -Offset-enrmtersystems-shat-not-pe-used-
onS-33-ldiz-opaeed-ohannels-

Note.— Examples of the required stability of the individual
carriers of offset carrier systems may be found at Attachment
A to Part II.




2.2.1.1.2 Offset carrier systems in 8.33 kHz channel space environment. Carriers shall be offset at plus and minus 2.5 kHz from the channel center frequency, so limited to two-leg systems. The frequency stability of the individual offset carrier shall not vary more than plus or minus 1 part per million.

 
	Delete last sentence:

 “Offset carrier systems shall not be used with 8.33 kHz spaced channels” .

Add a new section 2.2.1.1.2



	Chapter 2 Aeronautical Mobile Service

2.3.2.4 Effective acceptance bandwidth for 8.33 kHz…
	
[image: image3.png]2.3.2.4 Effective acceptance bandwidth for 8.33 kHz
channel spacing receiving installations. When tuned to a
channel designated in Volume V, as having a width of 8.33
kHz, the receiving function shall provide an adequate audio
output when the signal specified at 2.3.2.2 above has a carrier
frequency within plus or minus 0.0005 per cent of the assigned
frequency. Further information on the effective acceptance
bandwidth is contained in Attachment A to Part II.




	2.3.2.4 Effective acceptance bandwidth for 8.33 kHz channel spacing receiving installations. When tuned to a channel designated in Volume V, as having a width of 8.33 kHz, the receiving function shall ensure an effective acceptance bandwidth as follows:

a) in areas where offset carrier systems are employed, the receiving function shall provide an adequate audio output when the signal specified at 2.3.2.2 above has a carrier frequency of plus or minus 2.5 kHz of the assigned frequency;

b) in areas where offset carrier systems are not employed, the receiving function shall provide an adequate audio output when the signal specified at 2.3.2.2 above has a carrier frequency within plus or minus 0.0005 per cent of the assigned frequency. Further information on the effective acceptance bandwidth is contained in Attachment A Part II.


	The new wording of Section 2.3.2.4 is in line with 2.3.2.3 for 25 kHz.

	Chapter 2 Aeronautical Mobile Service

2.3.2.7 Recommendation…
	
[image: image4.png]2.3.27 Recommendation.— In the case of receivers
complying with 2.3.2.3 above used in areas where offset
carrier systems are in force, the characteristics of the receiver
should be such that:

a) the audio frequency response precludes harmful levels of
audio heterodynes resulting from the reception of two or
more offset carrier frequencies;

b) the receiver muting circuits, if provided, operate
satisfactorily in the presence of audio heterodynes
resulting from the reception of two or more offset carrier
frequencies.




	
[image: image5.png]2.3.27 Recommendation.— In the case of receivers
complying with 2.3.2.3 gr2.3.2.4 above used in areas
where offset carrier systems are in force, the characteristics

of the receiver should be such that:

a) the audio frequency response precludes harmful levels of
audio heterodynes resulting from the reception of two or
more offset carrier frequencies;

b) the receiver muting circuits, if provided, operate
satisfactorily in the presence of audio heterodynes
resulting from the reception of two or more offset carrier

frequencies.





	Replace “In the case of receivers complying with 2.3.2.3…” by “In the case of receivers complying with 2.3.2.3 or 2.3.2.4..”

	Attachment A to Part II: Guidance materials 

1.2 Offset carrier system
	
[image: image6.png]1.2 Off-set carrier system




	1.2 Offset carrier systems in 25 kHz, 50 kHz and 100 kHz spaced channels
	This section gives examples of required stability and frequency offsets in 25, 50 and 100 kHz offset carrier systems.

In the case of 8.33 kHz offset carrier systems, these requirements are defined in new section 2.2.1.1.2.
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