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SUMMARY

This paper provides an overview for consideration of the need for sub-banding to meet future VDL requirements.

1.
Introduction

1.1 The ACP WG-B meeting in Linkoping, Sweden, developed the following action item:  "Consider the need for "sub-banding" to determine if this is efficient and that it is an acceptable mitigation method for meeting the needs of future VDL requirements.  It was noted that it may be desirable to introduce a paper to ANC-11 to begin a work program to increase the number of VDL channels available from the current 4 channels."
2.

Discussion

2.1 Due to severe shortage of available frequencies within the U.S. in the VHF air/ground communication band until the operational deployment of NEXCOM, it is necessary to develop strategies to "stretch" use of the band. To meet the need within the U.S. national airspace, 25 initiatives were developed.  Two of these initiatives looked at the efficiency of sub-banding.   Studies can be found in attachment 1 and 2.  The studies concluded that sub-banding decreases the VHF system capacity and that the present frequency sub-banding policy should be discontinued.

3.

Recommendation

3.1 This information should be taken into account in WG-B discussions on the efficiency of sub-banding.
Attachment 1

VHF 2009 Analysis Report

Philip Long (MITRE)

1. Initiative Number and Name:
#9: Review and Reassess Policy of AWOS & ASOS frequency plan

2.  Description:

It is possible that the 25AM VHF air/ground communications system’s capacity could be greater if uplink-broadcast (UB)—i.e., AWOS/ASOS/ATIS—services were not restricted to a small subband, and all services could draw from a unified frequency pool or “list.”  We simulated the capacity of the system with and without the frequency restriction. 

3.  Analysis:




The growth of the current A/G communications system was simulated in a geographically proportional way by “cloning” the assignment records in the current system.  Spectrum Prospector ™ was then used to attempt to find as many frequency assignments as possible for the hypothetical new circuits.  Neighbor-repacking was used, ground cosite interference was not considered, and ATC circuits were protected against cochannel uplink-broadcast interference to the radio horizon.  Scenarios that began with the present structure of frequency assignments were used.  Existing circuits were “grandfathered” at their current frequencies (i.e., they were allowed to remain at their current assignments, even if not in the “proper” subbands.)
One spectrum plan was considered to be better than another (for frequency planning purposes only) if it produced more successful assignments before denials occurred.  We recorded this number for each scenario and graphed the success-denial curves.

We considered three cases:

1. Unified resource list of 524 frequencies for all circuits.

2. A separate list of 12 frequencies for UB:

118.325 MHz

118.375 MHz

118.525 MHz

119.025 MHz

119.275 MHz

119.675 MHz

119.925 MHz

120.000 MHz

120.625 MHz

121.125 MHz

124.175 MHz

128.325 MHz

3. The separate resource list of 12 frequencies for UB and a separate resource list of 14 frequencies (121.600–121.925 MHz) for flight level 1 (FL1) circuits, to investigate possible interaction.

The results are summarized in the table below:

	Experiment
	Circuits Accommodated Before First Denial
	Difference

	Unified resource list
	8161
	—

	Separate UB list
	7835
	-4.0%

	Separate UB & FL1 lists
	7685
	-5.8%


The success-denial curves are given in the following graph:
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4. Conclusion:  

The analysis suggests that subbanding decreases the VHF system capacity.

5. Recommendations:
The present AWOS/ASOS/ATIS frequency-subbanding policy should be discontinued, because a unified frequency pool for all UB and ATC services should enhance the capacity of the system.

Attachment 2

VHF 2009 Analysis Report

Philip Long (MITRE)
2. Initiative Number and Name:
#10:  Review Ground Control Subbanding

2.  Description:

It is possible that the 25AM VHF air/ground communications system’s capacity could be greater if flight level 1 (FL1) services were not restricted to a small subband, and all services could draw from a unified frequency pool or “list.”  We simulated the capacity of the system with and without the frequency restriction. 

3.  Analysis:




The growth of the current A/G communications system was simulated in a geographically proportional way by “cloning” the assignment records in the current system.  Spectrum Prospector ™ was then used to attempt to find as many frequency assignments as possible for the hypothetical new circuits.  Neighbor-repacking was used, ground cosite interference was not considered, and ATC circuits were protected against cochannel uplink-broadcast (UB) interference to the radio horizon.  “Transitional” scenarios that began with the present structure of frequency assignments were used.  Existing circuits were “grandfathered” at their current frequencies (i.e., they were allowed to remain at their current assignments, even if not in the “proper” subbands.)

One spectrum plan was considered to be better than another (for frequency planning purposes only) if it produced more successful assignments before denials occurred.  We recorded this number for each scenario and graphed the success-denial curves.

We considered three cases:

4. Unified resource list (of 524 frequencies) for all circuits.

5. A separate resource list of 14 frequencies (121.600–121.925 MHz) for FL1 circuits only.

6. The resource list of 14 frequencies for FL1 and a separate resource list of 12 frequencies, listed below, for UB (AWOS/ASOS/ATIS) circuits, to investigate possible interaction:

118.325 MHz

118.375 MHz

118.525 MHz

119.025 MHz

119.275 MHz

119.675 MHz

119.925 MHz

120.000 MHz

120.625 MHz

121.125 MHz

124.175 MHz

128.325 MHz

The results are summarized in the table below:

	Experiment
	Circuits Accommodated Before First Denial
	Difference

	Unified resource list
	8161
	—

	Separate FL1 list
	8283
	+1.5%

	Separate UB & FL1 lists
	7685
	-5.8%


The FL1-subband simulation had slightly more successes (8283) before the first denial than the non-subbanded simulation (8161), but after a very few denials, the non-subbanded simulation consistently outperformed the one with a FL1 subband.  In the graph below, after 6 denials there are 8439 successes for the unified curve and 8491 for the FL1-subbanded curve.  After 7 denials, there are 8566 successes for the unified curve, and 8516 for the subbanded curve.  After that point, the unified curve does better than the subbanded curve in this simulation.

The success-denial curves are given in the following graph:
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Conclusion:
The analysis suggests that subbanding decreases the VHF system capacity.  

6. Recommendation:
The present FL1 frequency-subbanding policy should be discontinued, because a unified frequency pool for all UB and ATC services should enhance the capacity of the system.
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