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SUMMARY
This paper contains several items for consideration by WG-B relative to the physical layer of the VDL
SARPs.  Some of these items arise due to differences between SARPs material and work that is on going in
RTCA and Eurocae related to MOPS development.  It is recommended that WG-B review these items and
propose changes to Section 6 where appropriate.



Items for WG-B consideration
1. 6.1.4.1.1—Tuning Range: In the draft MOPS a note is included in the Forward to the effect that it is

possible the band could be expanded in the future to include 112-118 MHz.  Would it be appropriate to
include a similar note here?

 
2. 6.3.2—Airborne Power: Not clear how 20 uv/m corresponds to -87 dBm.  Perhaps some text should be

added to explain the relationship.  (See attachment regarding the use of field strength in the SARPs)
 
3. 6.3.5.2 Airborne Rx Sensitivity—The level of sensitivity required is low and not consistent with draft

material recommended by SC 172 for inclusion in the MOPS.  The recommended text related to the
MOPS sensitivity requires receiver operation in the presence of 20 dB external noise to a level of -94
dBm.

 
4. 6.3.5.3.1—Receiving Function: The recommendation would seem to be physically impossible.  Section

6.3.4.3 says that the power in a 16 kHz wide band one channel away is -20 dBm, or 62 dB down.
Thus, if an adjacent transmitter is 60 dB higher than the desired signal, the SNR is at most 2 dB, which
is clearly not enough.

 
5. Aircraft Cosite: Additional material recommending improved airborne transmitter and receiver

performance may be appropriate for the airborne cosite situation, particularly where DSBAM and VDL
must operate simultaneously.  Such a recommendation may be needed for both VDL and DSBAM
standards material.
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On the Connection between Field Strength, Power Density, and Received Power

     The power measured at the antenna terminal of a receiving radio is typically given by the formula:
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This can be broken into two pieces:  the power density at the receiving antenna, and the effective area (or
capture area) of the antenna.  The power density is given by
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The power density is measured in watts/m2, and the capture area is measured in square meters.  The power
density can be related to the field strength at the antenna by the formula:

PD E= 2 / Ω

where Ω  is the free-space impedance, i.e., 377 ohms.  The field strength, E, is measured in volts/m.

     In numerous places in the Annex 10 material and elsewhere, the field strength, power density, and
received power are related.  For example, section 6.3.2 of the draft Chapter 6 of the Annex refers to a field
strength of 20 microvolts/meter, a power density of -120 dBW/m2, and a received power level of -87 dBm.
Applying the formula above results in the given relationship between field strength and power density.
However, the connection to received strength is problematical.  Assuming for the moment that Gr = 1 and
that the frequency is 125 MHz gives a capture area of 0.458 square meters, or -3.4 dBm2.  A real antenna
would give a different value for the CA;  for example, a half-wave dipole would have a CA that was 2.15
dB greater.  Nevertheless, the link budgets are usually done in terms of an omnidirectional antenna, and the
receiving antenna gain is left as a separate parameter.  For the omnidirectional antenna case, the received
power level corresponding to -120 dBW/m2 is -93.4 dBm, not -87 dBm.

     The question arises as to why the literature refers to -87 dBm in this case.  There is a possibility that the
difference lies in the definition of hard and soft volts.  When the voltage from a source with an internal
resistance (such as an antenna) is measured, the result of the measurement depends on whether or not the
source is connected to a matched load.  The result with no load (hard) is twice as great as the result with a
matched load (soft).  Although the “hard” measurement is simpler to make, it will yield a power
measurement which is 6 dB higher than what is actually available to the load (in this case, the receiver).  In
the example of the previous paragraph, the 6 dB discrepancy may be due to this curious definition.
However, the higher number is not really relevant to the achievable power budget.  It may be less confusing
to delete reference to received power level in section 6.3.2 and similar locations, or to add more
explanation.


