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SUMMARY

This Working Paper provides comments on WP/07 and also provides another view on VDL installation on-board Air Transport aircraft concerning mitigations techniques and spectrum availability etc. 

The paper states that no conclusions can be made without proper analysis on co-site interference with respect to all VDL systems standardised by ICAO in order to perform safety-of-life services using data link.

The ACP WG-M is therefore invited to take action to investigate the co-site problem caused by VDL and DSB-AM installations. 

1 Introduction

WP/07 “Airbus work on 



VHF Data Link Mode 4 and its successor” gives an overview of some issues surrounding VDL Mode 4. This Working Paper provides comments on WP/07.

WP/07 presents an overview of the aircraft aspects of multiple VHF transmitter-receiver installations, with particular reference to Air Transport (AT) class large aircraft, VDL Mode 4, and spectrum usage.
2 Installations on an AT aircraft

WP/07 accurately identifies many of the issues associated with co-site VHF interference on AT aircraft. It identifies the trade-off in VHF radio usage that must exist between:

· Frequency separation between transmit and receive frequencies;

· Transmitter power and receiver sensitivity;

· Physical separation of antennas;

· The ‘seriousness’ of the interference (ie ‘no impact on intelligibility’ through to ‘unintelligible’).

WP/07 identifies that VDL Mode 4 is a VHF datalink that when used for surveillance purposes makes periodic transmissions. This is accurate, but it should be noted that the transmissions are extremely short and relatively infrequent. In en-route airspace, they are expected to occur approximately every 10s, more frequently in terminal airspace and on the airport surface. The transmissions normally have duration of 1/75 second. Even where co-site interference occurs, this short duration is unlikely to be long enough to prevent a message being intelligible and should not be sufficient to break squelch, as shown in the following recent Eurocontrol study
: 



“VDL Mode 2 and VDL Mode 4 digital transmissions are likely to cause audible "clicks" in the audio output from DSB-AM voice channels regardless of aircraft size or frequency separation. The level of the digital interference is unlikely to be sufficient to "break squelch" on the DSB-AM voice receiver, but will be audible during normal voice operations at signal levels well above the effective sensitivity of most ARINC-750 or ARINC-716 class radios.” 

The study goes on to state:

“The operational effect of Communication (ATC and AOC) traffic loading on DSB-AM voice is expected to be similar for VDL Mode 4 and VDL Mode 2, although the actual structure of the messages will be different. VDL Mode 4 can be expected to send shorter messages more often, while VDL Mode 2 will likely convey the same information with longer messages more widely spaced.”
WP/07 correctly states that “aircrew has the ability to easily temporarily halt the interfering non-safety-of-life transmissions from their own aircraft”, e.g. by disabling a radio. It also correctly identifies that if VDL Mode 4 is used for a safety-of-life services then this option will not be available. However, it fails to state that the same problem will be faced by other datalinks such as VDL Mode 2 when it is used for ATC applications such as CPDLC. The severity of this problem therefore needs to be addressed against other VDL datalinks.
3 Spectrum efficiency

WP/07 accurately identifies that saturation of the VHF spectrum is increasingly becoming a concern. 

It recognizes that VDL Mode 4 has spectrally efficient protocols but states that these “apply to a small part of the spectrum, and can have little overall effect”. This statement is illogical; if available VHF spectrum is small then its efficient use is even more critical than otherwise. The less that is available, the more important it is to use it carefully. This is in fact an argument in favour of VDL Mode 4 over other less efficient systems.

It should also be noted that the ICAO European Air Navigation Planning Group (EANPG) through its Frequency Management Group (FMG) has developed a plan for incorporating VDL Mode 4 frequencies in the band 118-137 MHz that should be implemented by the end of 2006. It should also be stated that the congestion problem in the VHF band is a problem in a small part of Europe and the United Sates of America. Consequently the majority of the world do not suffer from this problem and should be taken into consideration.

4 Conclusions in WP/07

WP/07 gives the following conclusions:

a)
Frequency planning should take into account VHF installations where aircrews may not safely temporarily stop transmissions that interfere with reception of safety-of-life signals
c)
Consequently, in order to take into account the performance of in-service radio installations on Air Transport category aircraft, frequency planning should take into account the need to separate, by at least 6 MHz, the VDL Mode 4 frequencies used for Surveillance from the VHF frequencies used for safety-of-life communications, in the same and adjacent areas.

d) 
Before allocating VDL Mode 4 frequencies in a given area for communications, surveillance, or navigation purposes, account should be taken of the resulting reduced availability of spectrum for safety-of-life VHF communication services that presently use AM voice, and data link services that use VDL “Mode A” (ACARS), Mode 2, and plan to use VDL Mode 3, with particular attention to spectrum saturation in the most demanding airspaces, and the transition.”

Regarding conclusion a) this statement would imply that all VDLs should go through these kind of measurement. Both VDL Mode 2 and VDL Mode 3 are considered as enabler of safety-of-life services and should therefore also be taken into account.

Regarding conclusion b), this gives a simplistic planning criteria for one VDL for one aircraft type category. Planning criteria are required for all VDLs for different aircraft types, that must take account their interaction with conventional voice DSB-AM services. 

Regarding conclusion c), this appears to give priority in frequency allocation to all other VDL systems over VDL Mode 4. The rationale for this is not clear. If a choice has to be made, ultimate priority must be given to safety-of-life services, such as VDL Mode 4, over non safety-of-life. VDL Mode 4 has also proven to be more spectrum efficient than other VDLs and this should be taken into account planning for assignments in the VHF-band 118-137 MHz.
5 Further actions

The ICAO ACP Working Group M is invited to take action on the following recommendations.

1. Note the information provided in section 2 and 3.

2. Start a general investigation on co-site issues on VDLs since, according to the Eurocontrol study1, this issues apply not only for VDL Mode 4 but for all VDLs used for safety-of-life services.














































































































































� “VDL Mode 4 Airborne Architecture Study (VM4AAS) Radio Frequency Interference Analysis (D3.2)”, EUROCONTROL, 31 March 2003.


1 “VDL Mode 4 Airborne Architecture Study (VM4AAS) Radio Frequency Interference Analysis (D3.2)”, EUROCONTROL, 31 March 2003.
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