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FREQUENCY ASSIGNMENT PLANNING CRITERIA FOR VDL MODE 4
(Presented by Larry Johnsson)
	SUMMARY

	This paper presents proposed frequency planning criteria parameters for VDL Mode 4.

Action by the ACP is in paragraph ‎7.


1. INTRODUCTION

1.1 This paper presents proposed frequency planning criteria parameters for VDL Mode 4. The proposal is based on findings from several radio testing campaigns, but the presentation is built upon the latest campaign of testing of VDL Mode 4 equipment, carried out by Telefication at SAS laboratory facilities in Denmark in June 2005 [1] and in CNS Systems laboratory facilities in Sweden in January 2006 [2]. They were carried out according to the test plans specified by ICAO ACP Working Group B in 2004 [3]. The test reports were previously presented to WG-B/20 Meeting [4], at Montréal in 2006.
1.2 Telefication complies with the accreditation criteria for test laboratories as laid down in ISO/IEC 17025:1999. This accreditation covers the quality system of the laboratory as well as the specific activities as described in the authorized annex bearing the accreditation number L021 and is granted on the 30 November 1990 by the Dutch Council for Accreditation (RvA: Raad voor Accreditatie).

1.3 A previous testing campaign was carried out by Eurocontrol in 2002. It appeared that the only airborne radio used for these tests had problems when used as a receiver and therefore carrying out realistic frequency planning based on these measurements was not possible. Further testing was deemed to be required by ICAO WG-B when an airborne radio with proven standards compliancy became available. The test results presented in the Telefication reports represent a fulfilment of this requirement.

2. methodology

2.1 The ICAO ACP WG-B has defined test procedures to be followed when developing frequency planning criteria [3].

2.2 Interference effects depend both on the interferer (wide band channel emissions) and on the victim receiver characteristics (rejection performance). Furthermore, no constraint has been put in the standards of the DSB-AM radio transmitter spectrum – no spectrum mask has been defined. In addition, many radios have better performances than required by the standards. Therefore, the method developed by WG-B consists of testing a set of representative standards-compliant radios acting as victim and interferer. This has been found to be the best method to assess the frequency planning criteria (guard band requirements), through objective and reproducible tests, taking into account real operational cases.

2.3 According to the ICAO ACP method, the figures representing the minimum separation distance between the victim receiver and interferer transmitter are made with the worst results collected during different testing campaigns. Tests are achieved for three frequencies (low band 119 MHz, middle band 128 MHz and upper band 136 MHz).

2.4 The purpose of the tests is to establish the impact of VDL Mode 4 transmissions on DSB AM voice communications, VDL Mode 2 traffic and VDL Mode 4 use. No VDL Mode 3 tests have been done.

2.5 Sections 3, 4 and 5 provide the findings on the frequency separation rules (the number of 25 kHz guard-band channels between VDL Mode 4 and VDL Mode 2 and DSB-AM) necessary to avoid unacceptable interference in the same service volume.
3. bsb-am and vdl mode 4

3.1 The tests met the ICAO specification [3]: Clause B.1.2.2 "Squelch break test", Clause B.1.2.6 "S/P test" and Clause B1.3.2 "DSB-AM interferer to VDL Mode 4 test".

3.2 The test report [1] contains the test results of the VDL4000 transponder in proportion to three different DSB-AM radios. The goal was to find results for the influence of the VDL4000 transmissions on DSB-AM reception (and vice versa) in the adjacent channels.

VDL Mode 4 to DSB-AM interference
Squelch break test

3.2.1 The results are shown in [1] test results module 1.

3.2.2 All three radios under test achieved > 85 dB for all three frequency bands for all frequency offsets except the ±1 adjacent channels.

S/P test

3.2.3 The results are shown in [1] test results module 2.

3.2.4 All three radios achieved the minimum separation distance of 2 000 ft (600m) in the third adjacent channel (air scenario).
3.2.5 All three radios achieved the minimum separation distance of 690 ft (210m) in the fifth adjacent channel (ground scenario).

DSB-AM to VDL Mode 4 interference

3.2.6 The results are shown in [1] test results module 3.
3.2.7 All three radios achieved the minimum separation distance of 2 000 ft (600m) in the second adjacent channel (air scenario).

3.2.8 All three radios achieved the minimum separation distance of 690 ft (210m) in the fifth adjacent channel (ground scenario).

Conclusion on DSB-AM
3.2.9 The performed measurements provide information on adjacent channel interference in a DSB-AM environment, when the VDL Mode 4 system acts as interferer and when the VDL Mode 4 system is being interfered.

3.2.10 Taking into account the test results and the analysis in [4], it is required to have:

a) two 25 kHz guard-band channels between a VDL Mode 4 channel and a DSB-AM channel in the same service volume (air scenario); and
b) four 25 kHz guard-band channels between a VDL Mode 4 channel and a DSB-AM channel in the same service volume (ground scenario).

4. vdl mode 2 and vdl mode 4

4.1 The tests met the ICAO specification [3], Clause B.1.3.2 "VDL Mode 4 interferer to VDL Mode 2 (test setup-1)" and Clause B.1.3.2 "VDL Mode 4 interferer to VDL Mode 2 (test setup-2)".
4.2 Test setup-1 determines the influence on a VDL Mode 2 radio link caused by VDL Mode 4 transmissions on adjacent channels. Test setup-2 determines the influence on a VDL Mode 4 radio link caused by VDL Mode 2 transmissions on adjacent channels.

4.3 The test report [2] contains the test results of the VDL4000 transponder in proportion to a VDL Mode 2 radio. The goal was to find results for the influence of the VDL4000 transmissions on VDL Mode 2 reception (and vice versa) in the adjacent channels.

VDL Mode 4 to VDL Mode 2 interference

4.3.1 The results are shown in [2] section 1.

4.3.2 The radios achieved the minimum separation distances in the second adjacent channel.

The VDL Mode 2 to DL Mode 4 interference

4.3.3 The results are shown in [2] section 2.

4.3.4 The radios achieved the minimum separation distances in the second adjacent channel.

Conclusion on VDL Mode 2

4.3.5 The performed measurements provide information on adjacent channel interference in a VDL Mode 2 environment, when the VDL Mode 4 system acts as interferer and when the VDL Mode 4 system is being interfered.

4.3.6 Taking into account the test results and the analysis in [4], it is required to have one 25 kHz guard-band channel between a VDL Mode 2 channel and a VDL Mode 4 channel in the same service volume.

5. vdl mode 4 versus another vdl mode 4 channel

5.1 No tests were carried out for this configuration. However [5] recommended one 25 kHz guard-band channel between two VDL Mode 4 channels in the same service volume. This is confirmed in [4]. Taking into account that the last avionic modifications have increased the receiver immunity performance, it is likely that the recommended criteria is still appropriate with the new hardware.
6. conclusion

6.1 The table below summarises the VDL Mode 4 frequency planning criteria recommendations. The conclusions are derived from several testing campaigns.

	
	Recommended amount of (25 kHz) Guard-band channels for allocation of a VDL Mode 4 channel

	
	Air scenario
	Ground scenario

	System
	DSB-AM
	2
	4

	
	VDL2
	1
	1

	
	VDL4
	1
	1


7. ACTION BY THE ACP
7.1 The ACP is invited to:

c) agree that these criteria can be used, on a preliminary and non-interference basis when making assignments for VDL Mode 4; and

d) study new information, as and when available, to finalize the VDL Mode 4 frequency assignment planning criteria.
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