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Exhibit 5n-i — GNSS Receiver Operational Description

C/S T.007 Issue 5 Rev 7 June 2021 section 5.n

i-description of the GNSS receiver operation cycle and its phases, including duration of
GNSS receiver ON and OFF phases when navigation signal is present or absent,

GNSS Receiver Description

Technical datasheets for the internal GNSS receiver and its antenna are included as
separate exhibits:

Exhibit 5n-iii GNSS Receiver Technical Data Sheet

Exhibit 5n-iii GNSS Antenna Technical Data Sheet

Rev00 Antenna.

The GNSS receiver supports simultaneous reception of GPS, and Galileo.

GNSS Operation Cycle.

TO T1=T0 +6h10 T0 +24h TO+48
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operation is compliant.
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Beyond 30 minutes, the GNSS encoded location shall be updated in accordance
with section 4.5.5.4

From para 4.5.5.6 ELT(DT) Navigation Device Requirements:
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produce navigation data for encoding into the beacon message.

The ELT(DT) incorporates an internal navigation device and have external position data
coming from the ARINC 429 interface.

e The first FI TINT) transmissinn shall onrciir within A sernnds of the hearnn
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external navigation device.

obtained.

406-MHz'transmissfon.

data.
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» [Internal navigation device cold start shall be forced on each initial power up of the

e ELT(DT)s shall attempt to acquire fresh position information prior to every 406 MHz

oplamea witin Iess mnarn £ seconas prior 1o eacn purst.
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For ELT(DT)s using rotating field data in PDF-2, the current position is transmitted with
its full resolution
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time as an updated position is available.
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4 hours, then the default position is transmitted untll updated position is available.

v P ~

Position freshness is encoded in the 406 MHz message.
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From 4.5.5.4 Internal Navigation Device Timing

e The internal navigation device shall make an attempt to obtain an initial location
for a period of at least 10 minutes after beacon activation unless a location is
obtained sooner than this.

After post-crash, the internal navigation device will be ON for 30 minutes, even if a
position is obtained earlier

message tnen ne previous 10cation (or I tnere was no previous jocation, aeraui
position values) shall be transmitted until either a location becomes available, or 4
hours £ 5 minutes have elapsed (after which time the encoded position shall be
set to the default values).

e e e L bt R e DL TR TR T B L= TR I T

80 seconds this 10-second perrod can be reduced accordmgly to maintain the
total 90 seconds navigation device ‘on’ time).

Attempts at obtaining a position will occur every 15 minutes.
If a position is available, as soon as it is acquired, the internal navigation device will be

switched OFF 10 seconds later.
If a no position is available, the internal navigation device will stay ON for 90 seconds.
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Ultima-DT
ELT(DT)
Beacon Coding Software

&
Navigation system
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the agreed purpose is fulfilled.

I;;éd-gr.i;:“L;:Jdet: firmware engineer -S-;%L-lélvﬁe;\;enel: Senior Project manager
Date: 2022.02.23 Date:
7 UL 2022.02.23
Frederic Laudet 09:28:11 4+01'00' SRS DAVENEL , oo sommmen
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1 Scope
This test report describes the test method, equipment and set up used to demonstrate compliance of
the Ultima-DT ELT(DT) beacon with the Cospas-Sarsat 406 MHz Distress Beacon Type Approval
Standard T.007 section A.3.8.7 Position Data Encoding and section A.2.8 Beacon coding software
requirements.

The tests were carried out in the manufacturer premises at Orolia SAS, Z.| des 5 Chemins, CS 10028,
56520, Guidel, France over the period from the 31" January 2022 to the 4" February 2022.

2 Reference Documents
C/ST.001 Issue 4 Rev  Specification for Cospas-Sarsat 406 MHz Distress Beacons
8, June 2021
C/S T.007 Issue 5 Rev  Cospas-Sarsat 406 MHz Distress Beacon Type Approval
7, June 2021 Standard

3 Details of Test Samples

The following test samples were used during the performance of this series of tests:

EUT ID Description
EUT1 KANNAD ULTIMA-DT-05

P/N $1865501-05

Beacon Serial Number: TO0010000005

Firmware Version: A (engineering version 2.3.1)

Copyright © Orolia S.A.S. All rights reserved
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Figure 1 - Block Diagram of Test Set Up

e NMEA sentences
(internal)

e ELT test bench
(ARINC)

Power
Supply ELT(DT) under test

28V DC

RF
Diplexer

WST-STB100
Beacon Tester
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4 Setting ELT-DT protocols

the corresponding Hex ID.
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4.1.1 List of protocols

ELT(DT) location
test protocol

Country code: 201
41..42: 00

43.66: T1TTLITTLLITI0ITIIIITLL]

FFFE2F8C993FFFFFDFEFFE8927CF61FOFFO]

ELT(DT) location

Country code: 201

protocol 41.42:01 FFFE2FSC99718CTD1FEFFB33E9CFEIFOFC30
AOD: AAAS00 43..66: 110001100011000111110100
potocol 414210 FFFE2FSC99BE7018DFEFF965B7CFE 1 FORC30
TAC with S/N 43.66: 1111100111 0000000110001 1

TAC:999 S/N:99
ELT(DT) location Country code: 201
test protocol with 41..42: 00

| 118,132 IUIUTIOIVLI0IVLI(YYY) |
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5.1 Position Data Encoding

5.1.1 Test conditions

Date of test

31th-danuary-2022 to 4th-February-2022

Specification

C/S T.007 — section A.2.8

Beacon Model

KANNAD ULTIMA-DT-05

Serial number EUT1

EUT Mod State MS0

e i v e e et ey ot e e e vt e e e
supply.

The antenna port of the EUT was connected via a RF
Ninlavar tn tha QTRA1NN Raaran Tactar

EUI.

Navigation device details (model, interface)

Virtual GPS Simulator Software

Measurement Equipment, provided by beacon
manufacturer, if any

None

Performed by

VI ST I WU UL D

Frederic Laudet

ARSI IGUUIAWL Y WSHIPGIGLUIG. | 12 v W fe W

Relative air humidity: 60 to 70% RH

Deviations from standard test procedures

None

Non-compliances noticed

None
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5 Test Results Summarv Table
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5.1.2 Test setup with internal GNSS source

Sarsat Receiver: Tester Model: WST STB100, S/N: 20001

Pre-requisite:

M mccat b afllec e M A bl il Dl b il bk e d il wa MIMAF A o dncd bl a

Eamiiiiiiang s m ey il wmaEa Siae am e e A et iaar e

These tests require that NMEA data is injected into the beacon rather than relying on any internal
GNSS module. The following procedure is applied:

o Connect a USB-to-serial converter cable to the beacon TX PCBA PADE6 as follows —
Red (Tx) Data transmit from GNSS
module

| I T o S e e S s e 1

O FIug tne Uusb-10-seriail canie INto a U Port o1 ine ru.
o Open Virtual GPS with the corresponding COM port at 19200 bauds.
~  Setthe FI T-NT ta ON mode
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techSAT A429-USB-NT ARINC transmitter

First select ARINC in the initial window:

Copyright © Orolia S.A.S. All rights reserved
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Popton At Sowed
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Driving GNSS source through ARINC
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To run the scripts with ELT Test Bench, coordinates have been converted to the following values:

LIS

[ LAk

Script 1

N/A

N/A

Script 2

-0.0163889

-0.015833

AlbitiiAdA in ~iviAan im PaAbArs im MIC TANT
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[ P

DAL 1 N~ N~
Script 2 2000 6562
Script 3 5600.4 18373
Script 4 5599.6 18369
Script 5 -100 -328
Script 6 1 3
Script 7 401 1316
Script 8 7000 22966
Script 9 9999 32805
Script 10 10001 32812
Script 11 15240 50000
Script 12 N/A N/A
Script 13 1000 3281
GNSS test

Document 75954288 Report 01 Issue 4
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5.1.5 Test Method

(Ensure to remove the connection for each protocol or beacon configuration programming
with beacon configurator).

3. Ensure the beacon is connected to a 406 MHz beacon decoder.
4. For each protocol,
o UL UG, U IS G GINEMT | TGATI G I ST I US| SRSy S
® Stop the beacon and Virtual GPS, launch a short self-test and note the received
message content
° initiate Virtual GPS software with the first position
. Ensure that the GNSS self-test limit is not reached. If reached, reset the counter with
the beacon configurator
. Stop the beacon and run GNSS self-test mode:
e} Confirm that, the awaited hex-id and first position is received.
5. Fill in the results for each mode: Live position A and Live position B, Self-test, GNSS self-

test (using position A)

5.1.6 Messages as per Appendix D to Annex F

Hereafter the Appendix D to Annex F shows the table F-D.2 for each input, filled with the operational
and self-test messages used for the validation.

5.1.7 Table F-D.2

Copyright © Orolia S.A.S. All rights reserved
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TEST REPORT

5.1.8 Conclusion

e Forinternal GNSS, the results are OK.

« For external location (ARINC), results are OK.

5.3 Navigation System Test

5.3.1 Test conditions

s e

manufacturer, if any

Serial number EUT1
EUT Mod State MS0
viedsuierniernt cyuipineriy, proviaeu uy vedacoil nune

Performed by

Frederic Laudet

Verified by

Samuel Davenel

Non-compliances noticed

None
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with internal GNSS source

o Ensure the beacon is connected to a 406 MHz beacon decoder.

o ELT(DT) location protocol
o Program the beacon with the following Hex-ID to set the beacon in ELT(DT) Protocol:

o Ensure that, for each of the step of TABLE D.4, the "ELT(DT) and RLS Location Protocol" is
decoded by the beacon decoder.

o ——— — B L ] AR mrE R R e W w r wEE —— gk LI E s wrn

protocol

Table F-C.4 of C/S T.007 Issue 5 Rev 7, June 2021
Position Data Encoding Results ELT(DT) Location Protocol

Bits 115-132= 100010000 100001110 = 2210E

Number of seconds after providing navigation data that beacon
transmitted the above encoded location information: 1 second
Bits 109-112=0100=4

3 Bits 67-85= 000000000 0000000000 = 0 v
Bits 115-132= 100001101 100001101 = 21B0OD
Bits 109-112= 1001 = A
4 Bits 67-85= 000000000 0101101000 = 168 v
Bits 115-132= 110110011 011001101 = 366CD
Bits 109-112= 1001 = 9
5 Bits 67-85= 000000010 0101100110 = 00966 7
Bits 115-132= 110101110 010010000 = 35C90
Bits 109-112= 0000 = 0

Copyright © Orolia S.A.S. All rights reserved
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Bits 109-112= 0000 =0
7 Bits 67-85= 110110011 0010110010 = 6CCB2 v

] BITS b/-89= TTUTTUUTT TUTUTIUUIU = bLEDBZ v
Bits 115-132= 011011100 100000000 = 1B900
Bits 109-112= 1011 =8B
9 Bits 67-85= 010110100 1101101000 = 2D368 v
Bits 115-132= 000001110 000000001 = 01CO1
Bits 109-112=1101=D
10 Bits 67-85= 010110100 0101101000 = 2D168 v
Bits 115-132= 000100000 000001001 = 04009
Bits 109-112=1110=E
11 Bits 67-85= 101001001 1100010101 = 52715 v
Bits 115-132= 100000000 100000000 = 20100
Bits 109-112=1110=E
12 Bits 67-85= 111111111 0111111111 = 3FDFF v
Bits 115-132= 100001111 100001111 = 21FOF
Bits 109-112=1111=F
13 Bits 67-85= 011111111 0111111111 = 3FDFF v
Bits 115-132= 100001111 100001111 = 21FOF
Bits 109-112=1111=F

5.3.4 Position Data Encoding — Appendix C to Annex F: NAVIGATION SYSTEM TEST
RESULTS - Table F-C.4 — external ARINC source — ELT(DT) location test
protocol

Table F-C.4 of C/S T.007 Issue 5 Rev 7, June 2021

Bits 109-112=1111=F
2 Bits 67-85= 100000000 1000000000 = 40200 v
Bits 115-132= 100010000 100001110 = 2210E

Number of seconds after providing navigation data that beacon

transmitted the above encoded location information: 1 second
Bits 109-112=0100=4

3 Bits 67-85= 000000000 0000000000 =0 v
Bits 115-132= 100001101 100001101 = 21B0OD
Bits 109-112= 1001 = A
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