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(Presented by Rapporteur of Working Group M)
	SUMMARY

	The introduction of VHF 8.33 kHz channels standards in Annex 10 was made without the capability of offset carrier mode. Offset Carrier Mode (CLIMAX) is widely used in Europe, therefore a number of existing frequency assignments using offset carrier mode in 25 kHz environment were not transferable to an 8.33 kHz environment. A study and demonstrations were conducted by EUROCONTROL successfully to introduce a specific offset carrier mode in 8.33 kHz environment. This material was presented in detail to Working Group M (WG-M) at its eleventh meeting, 31 May to 2 June 2006 together with a proposed amendment to Annex 10.
This paper proposes changes to Annex 10 in order to enable offset carrier mode operations within 8.33 kHz channels.

Action by the ACP is in paragraph ‎2.


1. INTRODUCTION

1.1 The 8.33 kHz channel spacing system is being deployed in Europe 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 thereby preventing the obtainment of maximum benefits from the 8.33 channels implementation. One of the technical reasons is the use in some airspace of offset carrier system (also known as CLIMAX) which was considered not feasible within a 8.33 kHz channel.
1.2 In 2004, a comprehensive study concerning Offset Carrier operations within VHF 8.33 kHz channels, aiming to demonstrate the Technical and Operational Feasibility and to evaluate the associated spectrum benefits, was launched by EUROCONTROL. The deliverables of this study were presented in detail to WG-M/11, 31 May to 2 June 2006 and can be found on the ACP web-site (WG-M/11 WPs 7 and 9). The outcome of the study indicates that Offset Carrier operations within 8.33 kHz channels is feasible, subject to similar limitations as with 25 kHz channel Off-set Carrier operations.

2. discussion

2.1 While reviewing the EUROCONTROL study, WG-M recalled that a study addressing CLIMAX operation in an 8.33 kHz channel had been presented during AMCP/8 in 2003. This study (AMCP8 WP#31) identified that under the assumptions considered, the first adjacent channel of any 8.33 kHz frequency should not be deployed at ground stations where the distance between the ground transmitter site and any ground receiver site is less than 12 nmi.
2.2 WG-M also noted that the audio filter in the 8.33 kHz radio needs to reject heterodyne tones. These heterodyne tones can occur at 5 kHz, therefore the proposal to permit only two channel CLIMAX systems with an Offset Carrier frequency of plus/minus 2.5 kHz from the nominal carrier frequency is being proposed.
2.3 WG-M was also informed that the study identified an issue with existing airborne receivers when operating at 25 KHz. The issue is related to the Squelch function in CLIMAX operation, as some currently used airborne radios do not meet the EUROCAE ED23B and/or RTCA DO‑186A Standards requirements regarding receiver sensitivity in CLIMAX operations. This issue is also applicable in 8.33 CLIMAX operations. This point will be corrected by an update of both RTCA and EUROCAE relevant MOPS.(addition of a specific test to check the compliance of the receiver with sensitivity requirement for offset carrier operations for both 25 kHz and 8.33 kHz channel spacing). However it was noted that this would not address currently certified DSB-AM receivers.
2.4 Comprehensive information from the EUROCONTROL studies was made available during the meeting (WG-M/11 WP/9). The EUROCONTROL study addresses the limitations identified in section 2.1 above. WG Members were invited to consider this material together with the proposed Standards and Recommended Practices (SARPs) amendments and provide comments before end of September 2006.  No further input was received.
2.5 The proposed amendments to Annex 10 — Aeronautical Telecommunications and Part II — Voice Communication Systems are contained in the appendix to this working paper.
3. ACTION BY THE ACP
3.1 The ACP is invited to:

a) review the proposed amendments in the Appendix; and 

b) agree that these amendments be adopted by ICAO at the earliest opportunity.
— — — — — — — —
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APPENDIX 
PROPOSED AMENDMENT TO INTERNATIONAL STANDARDS AND RECOMMENDED PRACTICES

AERONAUTICAL TELECOMMUNICATIONS

ANNEX 10

TO THE CONVENTION ON INTERNATIONAL CIVIL AVIATION

VOLUME III
(COMMUNICATION SYSTEMS)
PART II — GUIDANCE MATERIAL FOR COMMUNICATION SYSTEMS

CHAPTER 2 AND ATTACHMENT A
NOTES ON THE PRESENTATION OF THE PROPOSED AMENDMENT

The text of the amendment is arranged to show deleted text with a line through it and new text highlighted with grey shading, as shown below:
	1.
	Text to be deleted is shown with a line through it.


	
	text to be deleted



	2.
	New text to be inserted is highlighted with grey shading.

	
	new text to be inserted



	3.
	Text to be deleted is shown with a line through it followed by the replacement text which is highlighted with grey shading.
	
	new text to replace existing text




CHAPTER 2.    AERONAUTICAL MOBILE SERVICE

2.2    SYSTEM CHARACTERISTICS OF

THE GROUND INSTALLATION

2.2.1    Transmitting function

2.2.1.1    Frequency stability. The radio frequency of operation shall not vary more than plus or minus 0.005 per cent from the assigned frequency. Where 25 kHz channel spacing is introduced in accordance with Volume V, the radio frequency of operation shall not vary more than plus or minus 0.002 per cent from the assigned frequency. Where 8.33 kHz channel spacing is introduced in accordance with Volume V, the radio frequency of operation shall not vary more than plus or minus 0.0001 per cent from the assigned frequency.

Note.— The above tolerances will not be suitable for offset carrier systems.

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. 
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 indidvidual offset carrier shall not vary more than plus or minus 1 part per million.
2.3    SYSTEM CHARACTERISTICS OF

THE AIRBORNE INSTALLATION

2.3.2.2    Sensitivity

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; and

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 Part II, Attachment A.
2.3.2.7    Recommendation.— In the case of receivers complying with 2.3.2.3 or 2.3.2.4 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.

ATTACHMENT A TO PART II.    GUIDANCE MATERIAL

FOR COMMUNICATION SYSTEMS

1.2    Off‑set carrier system in 25 kHz, 50 kHz and 100 kHz spaced channels
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