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	SUMMARY

	Testing process and results of currently fielded VHF voice radios for OOBE, ACR, and TOI.   



INTRODUCTION
1.1 ASRI is looking to implement a new spectrum management software system for VHF channel assignments to mini minimize congestion as aviation services continue to grow alongside the introduction of CPDLC.  To ensure VHF voice, ACARS and VDLM2 can co-exist as efficiently as possible, testing is being conducted on existing voice radios to identify their Out of Band Emissions (OOBE), Adjacent Channel Rejection (ACR), and Third Order Intercept Point (TOI) beyond existing manufacturing specifications.  Although the testing is ongoing during Sept 2016, this paper details the process and interim results available at the time of the meeting (full results will be presented at later meetings).
 Background
1.2 The US Aeronautical Enroute Spectrum (AES) is used for both airline operational communications and VHF Datalink (VDL)[footnoteRef:1].  In planning for usage of the 136.5-136.975 MHz band for VDLM2 deployment in 2010, it was expected that VDLM2 traffic would replace ACARS as aircraft transitioned over the years.  However, both Communication Service Providers (CSPs) have seen VDLM2 increase by over 12% a year, yet ACARS traffic has also grown by 1-2%.  This has meant that the clearance of ACARS from the 136 MHz band for VDLM2 has created additional congestion in the 128.825-132 MHz AES band[footnoteRef:2].  Therefore, the AES is now assigned for two VDL networks at capacity concurrently in spectrum that was originally planned for a single network.   [1:  128.825-132 MHz, and 136.5-136.975 MHz.  ]  [2:  To create a standardized national channel plan, and therefore a controlled interference environment, for the FAA’s CPDLC program called DataComm.] 

1.3 The US airlines and FAA have yet to implement the equipment for 8.33k channel separation in any meaningful manner, and so ASRI is looking at interim measures to increase spectrum efficiency until ACARS begins to reduce traffic (or 8.33k becomes a realistic option[footnoteRef:3]).  Therefore, a new spectrum assignment package is being considered to ensure efficient co- and adjacent channel separation distances.   [3:  It is debatable how much 8.33k channel spacing would increase the efficiency of assignments given both the implementation and reorganization experiences in Europe.  ] 

1.4 To make the system effective, accurate radio performance was needed to model co-site interactions between adjacent users.  However, existing VHF radio performance for VHF voice and ACARS is not publicly available beyond the first adjacent channel, and manufacturers seem unable to provide the details.  Therefore, ASRI has commissioned a radio testing study to identify the OOBE, ACR, and TOI for a range of currently fielded radios in the US.  This information would allow for an understanding of actual radio performance, and potentially a generic radio profile that could be used for assignments[footnoteRef:4].  It is hoped this information may also benefit VHF planning criteria in ICAO. [4:  Assuming there is not a significant variation in performance.  ] 

RADIO TESTING REQUIREMENTS
1.5 The ASRI testing plan was conducted in accordance with the current ETSI standards for OOBE, ACR and TOI[footnoteRef:5], using currently deployed VHF radios operating in the US capable of either 25k or 8.33k channel spacing.  All equipment was sourced from existing radio users that has been used operationally at least once to ensure the readings were reflective of actual performance once deployed.  ASRI attempted to source a minimum of two of each VHF voice radio where possible, to ensure any anomalous readings are identified.  The initial testing was agreed with ten 25k radio types, and three 8.33k capable radio types (a list of the radios tested is in Annex A).  Additional radios may be tested in the future if there is a wide variation between performance of the same radio types, or additional models become available.   [5:  ETSI EN 300 676-1, Sections 7.5 - Adjacent channel power, 8.6 - Adjacent channel rejection, & 7.8 Intermodulation attenuation (respectively).] 

1.6 For the OOBE and ACR tests, the measurements were taken up to ±200kHz from the 127.5 MHz carrier (for both 25k and 8.33k radios), and (if applicable) varying power levels dependent on the deployment type.  This range was chosen given the VDLM2 channel spacing needed for co-site requirements[footnoteRef:6] should voice radios be a future option for interstitial channel assignments in the 136 MHz band.   [6:  ASRI’s VDLM2 channel planning has shown a 20m VDLM2 cosite assignment can be achieved with a minimum of 150 kHz of frequency separation and an additional 21dB of isolation using cavity notice filters.] 

1.7 The radios are not being tested in ACARS mode as the data traffic generation requirements to simulate a realistic system were not feasible with the lab equipment available.  However, ACARS was designed to meet the existing VHF voice radio emission profile.  Therefore, a reasonable approximation of ACARS OOBE may be made once the test is complete[footnoteRef:7]. [7:  ACARS OOBE will be slightly higher than a comparable voice radio emission, and that a suitable margin could be added to accommodate its performance.  ] 

TESTING RESULTS
1.8 Testing ongoing during FSMP/2.  Interim results are expected to be published 8 Sept 2016, and will be reported to the meeting….
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Annex A – List of radios tested

Total of 17 radios tested.
All ten radio types are 25 kHz capable, three radio types are 8.33 kHz capable (in bold)

	Radio Type
	# of radios tested

	TiL TBS-100 7w
	2

	TiL TBS-200 15w
	2

	TiL TBS-300 25w
	2

	TIL-92-SC Rackmount
	2

	TIL-92-SC Rackmount with Option 94 board (w/ integrated crystal filter)
	2

	ICOM A110
	1

	ICOM A120
	1

	Park Air T6TR
	2

	Jotron
	2

	Wulfsberg
	1
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