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COMPARISON OF VDL STANDARDS ON THEIR SUSCEPTIBILITY TO LED INTERFERENCE
(Prepared by Gregory Baker, Presented by Andrew Roy, ASRI)

	SUMMARY

	This paper provides a comparison of standards between VDLM2 and Plain old ACARS (POA) to assess the impact LEDs and other sources of localized external interference have had on VHF datalink


1. INTRODUCTION

1.1 After recent discussions of LED interference to VHF communications, ASRI has seen several cases of interference to VDLM2 systems, but not plain old ACARS (POA).  The below provides information on the systems’ different designs that may clarify why this is the case.

2. BACKGROUND

2.1  Both VDLM2 and POA utilize a carrier sense multiple access as a channel access method for the air interference. This prevents an aircraft from sending any messages while power is detected on the channel.  However, each technology utilizes a different method for determining if the channel is idle or busy. The standard for Mode 2 sensing is stated in the ICAO SARPS Annex 10 Volume III 6.4.3.2 “Mode 2 Channel Sensing”, while POA sensing is stated in ARINC Specification 618 supplement 8 section 4.5 “Medium Access Control”.

2.2 In the United States, with the implementation of VDLM2, there has been no decrease in traffic on POA. Most reports of interference to VHF Datalink from LEDs have been for the VDLM2 system, and not POA. 
3. DISCUSSION

3.1 The VDLM2 SARPs considered channel idle to busy detection: “…a station shall consider the channel occupied within 1 millisecond after on-channel power rises to at least –90 dBm.”
 POA utilizes a modulation detection, and states the channel “will be considered occupied or busy if either or both the MSK modulated audio signal frequencies (1200 Hz or 2400 Hz) are detected on the analog interface from the VHF transceiver.”

3.2 From ASRI’s experience, the majority of LED interference to VDLM2 has been localized, only impacting aircraft near or at certain parts of the terminal or when the aircraft is at the gate. Thus, it can be assumed that the these types of interference are lower in power relative to other cases of external interference. However, we have not received reports of interference from LEDs effecting POA. 
3.2.1 POA in the United States is transmitted and received between 128.8125 – 132 MHz, while VDLM2 is done in between 136 – 137 MHz. LED interference emits noise that is generally broadband in nature, so it was expected that interference would affect both VDLM2 and POA.
3.2.2 Since LEDs are lower in power relative to other external interference sources to VHF, it is possible that POA experiences an elevated noise floor due to the interference from LED up to and past -90 dBm. Since the aircraft is at the terminal, it should receive a stronger signal when it is on the ground rather then when at higher altitude, except in cases of shadowing and fading. The postulation is that because POA utilizes modulation detection it is still able to transmit and receive because the necessary Signal to Noise ratio is met.
4. CONCLUSION
4.1 This information is preliminary, and ASRI and the service providers have not been able to conclusively determine that this is reason why POA has not been experience interference from LEDs and the VDLM2 system has.  However, the above information should be considered in identifying interference to VHF communications.
— END —
� ICAO SARPS Annex 10 Volume III 6.4.3.2 “Mode 2 Channel Sensing”,


� ARINC Specification 618 supplement 8 section 4.5 “Medium Access Control”
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