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Socata accident - follow-up questions / clarifications

Subject: Flight N2807 Date 4/17/2017 10:48:58 AM PST — 10:57:58 AM PST
Asterix File: 20170417_220000_TP1Cat20.ast

The following picture represents the Asterix file which contains the subject flight and addresses the
guestion from NTSB Tom Little as it relates to the Mode S altitude.

Tom’s Statement / Quote:

“Also, with respect to the “track point” data panel, which is attached to this email as well, the Altitude
(mode S) reads 18,300 ft, which wouldn’t be our airplane’s altitude. Not sure | see our airplane’s
altitude here. Could you please clarify?”
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Response: As Tom stated the Mode S altitude as captured and reported by the system was 18,300 feet.
This altitude is in fact erroneous and not accurate as displayed in the MLAT property box for the aircraft
involved in the incident. The aircraft was flying with a Mode S transponder with a Mode C altitude
encoder.



Socata accident - follow-up questions / clarifications

Deregisterad Aircraft 1 of 2

Aircraft Description

Serial Number we2 Certificate Issue Date MNone
Manufacturer Name | wiLLowBROOK | Mode S Code (base 8/ oct) | 50550541
Model VOLKSPLANE WE-1 I Mode S Code (base 16 / hex) I A2D161

| Year Manufacturer . None . Cancel Date . None
Reason for Cancellation | Unknown | Export To | None
Type Registration [ Unknown [ -

The aircraft was reporting its Mode C encoded altitude which was being interrogator and captured by
the MLAT system. In addition, the MLAT system uses its precision altitude calculation from the MLAT
sensors and then plots them both (Mode C and Sensor Precision) as seen in the below screen shot.
Please note that the KTRK interrogator does not use selective interrogations of Mode S transponders.
The KTRK interrogator is operating in the all call mode, this coupled with the aircraft approaching and
flying outside the optimum geometry of the MLAT ground stations which can be seen by the high RSM
value (283) as well as close proximity to the ground cause the erroneous Mode S altitude report.

When the Asterix file was played back showing the altitude as reported by the Mode C encoder and
MLAT sensor precision see picture below. The Mode C altitude being reported and MLAT Sensor
precision overlay each other and should be considered as the aircraft altitude for this investigation.

4398372 : 662453
T 10k % 10km L%, ERA Record Player ..

1857.57 20.04.2018 BOB03 |

= | | | Y | B I
0 A2D161 2030 22:00:00 ¥| 225359

If the NTSB requires a further break out of the data into an excel spreadsheet which has all ICAO Meta

data decoded, this can be done using the Asterix 20 conversion tools.



Socata accident - follow-up questions / clarifications
Reference Material: Mode S interrogation and reply formats
Refer to Figure 1. The Mode S selective interrogation transmitted on a 1030 MHz carrier comprises a
two pulse preamble, followed by a data lead in period. A sync phase reversal in the 1030 MHz carrier
references the start of a 56-bit or 112-bit DPSK (Differential Phase Shift Keying) data block.
The second preamble, pulse P2, will suppress Mode A/C transponders from replying.

data block, 56 or 112 bits

preamble 30 5uS 16.125u8S or 30.25uS
20p8 1.25uS 05pS 25u8
— .- e - e
T L3 L] T T T L] L
interrogation P1 P2 PB ¥ia 1)/: L8 R
"B Bu‘; "0 Bu? sync phase data bit phase
reversal reversal positions
control pulse PS5
b
0.8us

Figure 1: Mode S selective interrogation format

Refer to Figure 2. The ATCRBS/Mode S All-Call format consists of two 0.8us pulse P1 and P3, that
identify the Mode group A or C, with a 0.8us P2 ISLS (interrogation Side Lobe Suppression) or control
pulse, followed by a P4 pulse that may be 0.8us (all-call short) or 1.6us (all-call long). Mode S
transponders only reply to the all-call long, whereas Mode A/C (ATCRBS) transponders will ignore the P4
pulse and reply to both all-call short and all-call long.

Mode A: 8.0uS Ilr it >
Interrogation | P1 I | P3 l | P4
oy

] -
0.8us 0.8uS 1.6uS
2.0uS
conirol pulse | P2 I
g
0.8uS

Figure 2: ATCRBS/Mode S All-Call format
All-Call and Selective (Roll-Call) periods
The Mode S ground interrogator provides surveillance of both Mode A/C and Mode S equipped aircraft,
with minimal mutual interference. The 1030 MHz interrogation channel is divided into distinct and non-
overlapping periods of Mode A/C and Mode S activity, known as the ‘all-call’ period and Mode S
selective interrogation activity, known as the ‘roll-call’ period. Interrogations during the all-call period
elicit replies from Mode A/C aircraft and acquire Mode S aircraft via acquisition of the 24-bit ICAO
aircraft address and the position of the aircraft. During the roll-call period (also known as the Mode S
period), selective surveillance interrogations are sent to Mode S aircraft. Once an aircraft has been
acquired during the all-call period, surveillance is then carried out discretely during the roll-call period.
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