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Summary:

This working paper proposes SARPs amendments for VDL Mode 4, which deal with FM-broadcast interference immunity capability of VDL Mode 4 to allow for introduction of this system into the NAV-band 108 to 117.975 MHz . These new criteria guarantees the same frequency planning criteria as for ILS, VOR and GBAS in case VDL Mode 4 ground to air transmissions are considered.

1.  Introduction

In order to cover the FM-broadcast immunity capability of VDL Mode 4 in the same way as for ILS, VOR and GBAS two SARPs amendments for VDL Mode 4 are proposed. These new requirements for VDL Mode 4 deals with the use of the system within the NAV-band from 108 to 117.975 MHz. Appropriate criteria for usage in the COM-band from 118 to 137 MHz are already outlined in VDL SARPs as they are written now.

2. SARPS Amendment Proposal

The following text outlines two amendment proposals for section 6.9.5. and section 6.9.1.
It is proposed to add a section 6.9.5.6 into Annex 10 Volume III as follows:

Start of text

“

6.9.5.6 Interference immunity performance for VDL Mode 4 receiving systems

6.9.5.6.1 Radio frequencies in the band 117.975 to 137 MHz

The following criteria shall hold for VDL Mode 4 receiving systems in case radio frequencies are selected in the band 117.975 to 137 MHz.

A VDL Mode 4 station shall conform to the requirements defined in section 6.3.5.4.

6.9.5.6.2 Radio frequencies in the band 108 to 117.975 MHz

The following criteria shall hold for VDL Mode 4 receiving systems in case radio frequencies are selected in the band 108 to 117.975  MHz.

6.9.5.6.2.1 The VDL Mode 4 receiving system shall provide adequate immunity to interference from two signals, third-order intermodulation products caused by VHF FM broadcast signals having levels in accordance with the following:

2N1 + N2 + 72 ≤ 0

for VHF FM sound broadcasting signals in the range 107.7 – 108.0 MHz

and
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for VHF FM sound broadcasting signals below 107.7 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 below.

Δf = 108.1 – f1, where f1 is the frequency of N1, the VHF FM sound broadcasting signal closer to 108.1 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 the following tables:

	Frequency (MHz)
	Maximum level of unwanted signal at receiver input (dBm)

	88-102
	+15

	104
	+10

	106
	+5

	107.9
	-10


Table xx-1: VDL Mode 4 operating on frequencies between 108.0 – 111.975 MHz

	Frequency (MHz)
	Maximum level of unwanted signal at receiver input (dBm)

	88-104
	+15

	106
	+10

	107
	+5

	107.9
	0


Table xx-2: VDL Mode 4 operating on frequencies between 112.0 – 117.975 MHz

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

“

end of text

It should be mentioned, that minimum Frequency in Table xx-1 is now 108 MHz, which differs from the GBAS value (108.025 MHz).

Further on the reference to section 6.3.5.4 in section 6.9.1 shall be deleted, so that section 6.9.1 will read as follows:

Start of text

“

6.9.1 A VDL Mode 4 station shall conform to the requirements defined in sections 6.1.2.3, 6.1.4.2, 6.2.1.1, 6.2.3.1, 6.2.4, 6.3.3.1, 6.3.4, 6.3.5.2, 6.3.5.3 and 6.9.

”

end of text

3. Recommendation

In order to allow for introduction of VDL Mode 4 into the NAV-band 108 – 117.975 MHz it is recommended to amend VDL SARPs to take into account specific FM-broadcast interference immunity criteria as proposed. This proposal guarantees for having the same frequency planning criteria as for ILS, VOR and GBAS in case VDL Mode 4 ground to air transmissions are considered.
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