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Subject: Boeing VDL RF Technical Issues
Comments on AMCP VDL RF Transmitter RF Spectral Mask Recommendations

Assumptions

a.  The 160 nmi range requirement in FAA AC25-7A also applies to VDL Modes A, 2 and 3.

b.  ARINC has stated the existing ACARS ground stations have a 200 nmi range and the new
Mode 2 ground stations will also have 200 nmi range.  How this range is calculated is TBD.

c.  Digital D8PSK and analog DSB-AM channels must coexist without interference +/-1 channels
adjacent from each other during the transition period, which is expected to last for the
foreseeable future.

Issues

1.  Maximum range - The VDL MASPS (DO-224, Change 1, April 30, 1998) only specifies a
maximum range of 110 nmi, a reduction as compared to the 160 nmi performance of the existing
DSB-AM system. The reason for the reduced range requirement for VDL is not apparent.

2.  Receiver sensitivity - all link analyses are based on the use of a -87 dBm value as the
minimum airborne DSB-AM receiver sensitivity.  Unfortunately, this value is both in Annex 10
(Volume III/Sect. 6.3.4.2) and the VHF MOPS, DO-186a as compared to the -107 dBm value in
ARINC 716, which is what the receivers require and are built to.  The -87 dBm value is
based on free space path loss alone which provides a link with only 50% availability, without any
margin for signal fading due to multipath.  The incorporation of a 10 dB fading margin produces
a link design with 95% availability.  Our analyses show a effective receiver sensitivity of at least
-96 dBm is required for 95% 160 nmi range for DSB-AM transceivers installed on the Boeing
Puget Sound models.  Some airlines have come to expect more range. (220 to 250 nmi depending
on the specific model)

This sensitivity assumption is used for all types of adjacent channel and co-channel desired to
undesired studies which we believe are at least 10 dB and perhaps 20 dB too optimistic for a 160
nmi system.

3.  The AMCP needs to verify that D8PSK will achieve the required BER at RF input levels of



-96 and -107 dBm.

4.  Output Power - the Annex 10 SARPS for VDL and for the existing AM system both specify
the same field strength within the defined operational area for the airborne transmitter, yet the
airborne VDL is only a 15 watt radio versus the 25 watt output of the AM-DSB unit  This is not
consistent with a requirement for the same range for both systems.

5..  The new D8PSK transmitter RF mask requirements are also driven by the assumptions for
AM-DSB receiver sensitivity.  While we should be careful not to overspecify these requirements
and build in unnecessary costs in the system, we should be starting with a clear picture of the
fundamental RF requirements of the both systems such as whether their required range is 110 or
160 nmi.  Assuming that the required range is 160 nmi at 95% availability; then the proposed
VDL transmitter spectral mask probably needs to be reduced by at least 10 dB.

6..  The design and testing requirements for the Mode 3 vocoder should ensure that it meets its
performance standards at signal levels down to -107 dBm, not just down to -87 dBm.  See the
comments in paragraphs 1 and 2 above.

7.  VHF Antenna Isolation

Boeing conforms to the design guidelines of the ARINC VHF transceiver characteristic for VHF
to VHF antenna isolation on all current production aircraft assuming the normal complement of
VHF antenna are present.  This is normally two VHF antenna on one side of the aircraft and
another single VHF antenna on the other side of the aircraft.  For antennas on the same side of
the aircraft the antenna to antenna isolation will be a minimum of 35 dB over the 118 to 137
MHz band.  This number represents the antenna port to antenna port value and aircraft coax cable
loss will merely cause the receiver port to port isolation to increase by a few dB.  The standard
VHF antennas used are efficient designs with no intentional resistive loading to improve the
impedance bandwidth.  Our antennas have a maximum VSWR of 2:1 over the required operating
bandwidth.

For VHF antennas located on the opposite sides of the aircraft the antenna to antenna isolation
will be a minimum of 50 dB over the 118 to 137 MHz band.  Again coax loss will cause the
receiver port to port isolation to increase by a few dB.


