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SECTION 1

REPORT SUMMARY

Limited Testing of the
Orolia Limited
Fastfind PLB 220 - Z423

Document 75942209 Report 14 Issue 3 Page 3 of 59



INTRODUCTION

o

Product Service

The information contained in this report is intended to show verification of the Orolia Limited,
Fastfind PLB 220 - Z423 to limited requirements of Cospas-Sarsat T.007.

Obijective

Manufacturer
Model Number(s)

Serial Number(s)

Number of Samples Tested
Test Specification/Issue/Date
Date of Receipt of Test Samples

Order Number
Date

Start of Test
Finish of Test

Name of Engineer(s)

Related Documents

Cospas-Sarsat Case Ref

TUV SUD original Testing Ref

To perform Limited Testing to determine the Equipment
Under Test's (EUT’s) compliance with the Test
Specification, for the series of tests carried out.

Orolia Limited
Fastfind PLB 220 - Z423

#10
#18
#13

3
Cospas-Sarsat T.007 Issue 5 - Rev 1 February 2018
22 March 2018

24016 / 25587
07-Aug-2018 / 29-Oct-2018

27 September 2018
15 October 2018

M Hardy
N Grigsby

Cospas-Sarsat T.001 Issue 4 Rev 2 Feb 2018
Cospas-Sarsat T.IP (TCXO) Issue 1 Rev 5 Oct 2013

2018-10

75942209 Report 1

After the above report was issued the EUT was modified by the Manufacturer (MS1 as
presented in this document); the limited test results in this report are repeat measurements
to demonstrate continued compliance with Cospas Sarsat T.007. 75942209 Report 1

relates to the original testing.
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1.2

APPLICATION FORM

(.1 INFORMATION PROVIDED BY THE BEACON MANUFACTURER

Beacon Manufacturer and Beacon Model

Product Service

Beacon Manufacturer

Orolia Lid

Beacon Model Name

Fastfind PLLB 220

Additional Beacon
Model Mames

7423

Beacon Type and Operational Configurations

Beacon Type Beacon used while: — wh_cn:
appropriate
EPIRE Float Free Floating in waler or on deck or in a safety rafi
EPIRE Mon-Float Free
{antomatic and manual Floating in walker or on deck or in a safety rafi
activation)
EPIRE Mon-Float Free . o ke . oo
{manual activation only) Floating in waker or on deck or in a safety raft
EPIRE Float Free with VDR Floating in walker or on deck or in a safety rafi
On ground and above ground X
FLB
On ground and above ground and floating in water
On ground and above ground
ELT Suorvival

On ground and above ground and floating in water

ELT Aute Fixed

Fixed ELT with aircraft external anienna

ELTIDT) Distress Tracking ELT with aircraft extemal anenna
In aircrafi with an external anéenna

ELT Auto Portable On ground, above ground, or in a safety raft with an integrated
ankenna

ELT Auto Deployable Deployable ELT with attached anienna

Oither (specify)

Document 75942209 Report 14 Issue 3
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Beacon Characteristics

Product Service

Characte ristic

Specification

Operating frequency (406 MHz operating channel = 406 xxx)

406031 MHz

(Operating temperature range

Tmin=-200C Tmax= +55°C

Temperature, at which minimum duration of continuous operation is expecied
{Submit C/5 T.07 Section 5, part s, if applicable)

2C

Orperating lifetime

24 hours

Beacon powersupply bype {internal non-rechargeable, internal re-chargeable . external,
combined, other)

Iniemal non-rechargeable

External power supply parameters (A} and nominal voltage)

N'A

Is extermal power supply needed to energise the beacon or its ancillary devices in any
of operational modes (M/A or Yes orNo)

NIA

Battery cell chemistry

Lithium Manganese Dioxide

Battery cell mode] name ., cell sime . number of cells in a battery pack, and details of the
battery pack electrical configuration

GPCR 1234 x4 cells in series

Battery cell manufacturer

GP
Battery pack manufacturer and part number Orolia Lid
Beacon manufacturers declared maximum allowed cell shelf-life (from dake of cell
manufacture to date of batiery pack installation in the beacon) 1 year
Declared beacon battery replaceme nt period (from date of installation in the beacon
o expiry date marked on the beacon) 6 years
Orscilll rpe ez, OO0, MOX O, TOXDY
Hlunr irpe te-g ! TCXO
Oscilll f 2
illator manufacturer Rakon
Orscilll del af part e
illator model name’ part number FT4TILF
Oscillator satisfies long-term frequency stability requirements (Yes or Noj V.
a5
Amntenna type: Integral or Other {e.g. Exiemal, Detachable — specify type) Inteeral
nibe gl
Amnte faciume
nienna manufacturer Ovolia Lid

Anienna part name and part number (OEM. if applicable. and beacon manufacturer’s)

Fastfind PLE Anenna 91-206

Antenna cable assembly min'max RF- losses at 406 MHz, if applicable

MNfA

Document 75942209 Report 14 Issue 3
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Product Service

Characteristic

Specification

Mavigation device type (Iniemal. External or Mone)

Internal

Features in beacon that prevent degradation to 406 MHz signal or beacon lifetime

resulting from a failure of navigation device or failure to acquire position data (Yes, Yes
Mo, or MIA)
Features in beacon that ensure emoneous position data is not encoded into the beacon

. \ Yes
message (Yes, Mo or MA)
Mavigation device capable of supporting global coverage Yos
{Yes, Noor /A =
Encoded position update capability (Yes, No, N/A) and Tes

Encoded position update interval value (range)

For Internal Mavigation Devices

—  Internal navigation dev ice anienna type(integrated, inemal, exemal,
passive/active) , manufacturer and model

—  GMNSSsystem supporied (e.g. GPE, GLONASS, Galileo)

Internal, moglas, OGGP.1E.2.4.02

—  Geodetic reference system (WiGS 84 orGTRF) WIGS B4

— GMSS meceivercold start forced atevery be acon activation Yes
(Yes orMNo)

—  Mavigation device manufacturer UBLOX

—  Mavigation device model name and part Number NEO-MEMN

GPS, Galileo

For External Mavigation Devices
—  Data protocol for GMNSS receiver o beacon interface
—  Physical interface for beacon to navigationdevice
—  Electrical interface for beacon to navigationdevice
—  Part menber of the external navigation inkerface device (if applicable)

—  Mavigation device model and manufacturer (if beacon designed to use
specific devices)

NAA

Document 75942209 Report 14 Issue 3
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Orptional GNSS

Self-Test Mode Characteristics: Self-Test Mode Salf-test Mode

—  Activated by a separate switch' separate switch position (Yes or

Ye Te
Na) 5 5
- Self-test/GNSS self-test mode switch automatically retums to Yes Yes
normal position when released (Yes or No) = .
—  Self-test! GNSS self-test activation can cause an operational mode
L Mo No
transmission (Yes or No)
—  Results in tranamission of a single self-test burst only, regardless of Yes Yes
how long the self-test activation mechanism is applied (Yes or No) - -
—  Results nlﬁifl!’-l_r.sL: G ES.H]T-ESI are .JﬂdJEH.Ed by (provide details, Pass/Fail LED} Pass/Fail LED
e.g Pass/ Fail indicator light, sirobe light, etc.)
—  The content of the encoded position data fields of the sel f-test Yes NA

message has default values

—  Performs an intemnal check and indicaies that RF-power is being
emitied at 406 MHzr and 121.5 MHz, if beacon includes a 121.5 Hz Yes Mo
homer (Y es or Mo)

—  Self-test resulis in transmission of a signal other than at 406 MHz

Yes (121.5 MHz M
(Yes & details or No) § ) -

—  Self-test can be activated directly at beacon (Yes or Mo) Yes Yes

406/121.5 power, GNSS | GNSS position fix,
—  List of hems checked by self-ist ! - pstion

meceiver, batery GMES self test limit

—  Self-test’ GNSS self-test 406 MHz burst duration (440 or 520 ms) 520 ms 520 ms

—  Self-test message length format fag in bit 25, (“07 or “17) 1™ “17

—  Maximum duration of a self-test mode, sec 175 M=

—  Maximum recommended number of self-tests S GNES self-fexiy &0 10

during battery pack replacement period (as applicable)

—  Dhstinct indication of self-test start (Yes or No) Yes Yes

—  Indication of self-test results{ Yes orNo) Yes Yes

—  Distinct indication of insufficient battery capacity (Yes or Mo) Yes Yes

—  Automatic e rmination of se 1f-t st mode immediate Ly after Yes Yes

completion of the self-test cycle { Yes or MNo)

Document 75942209 Report 14 Issue 3 Page 8 of 59
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. . : Optional GNSS
Self-Test Mode Characteristics: Self-Test Mode Salf-test Mode

— (GNSS Self-test results in transmission of a single burst. NiA Yes
imespectively of the test result (Yes or No) o =

—  Self-test’ GNSS self-test can be activated from beacon remote No N
activation points {Yes & details or No) :

—  Listall methods of Self-test mode and GNSS Self-test modes Press TEST button =25 | Press & hold TEST
activation. Provide detzils on a separaie sheet to describe and <10s5 button for 10

(x} Tick the boxes below against the intendad

Message Coding Protocols: protocol options

Maritime with MMS5I1

Maritime with Radio Call Sipn

EPIRE Fioat Free with Serial Number
EPIRE MNon Float Free with Serial Mumber
Radio Call Sign

Avialion

ELT with Serial Number

ELT with Aircraft Operator and Serial Number
ELT with Aircraft 24-bit Address

PLE with Serial Number

MNational (Short Messape Format)

Nalional (Long Message Format)

EPIRE with MMSI

EPIRE with Serial Namber

ELT with 24-bit Address

ELT with Aircraft Operator Desipnator
ELT with Serial Mumber

PLE with Serial Number

MNatsonal Location: EPIRB

User Protocol (tick where appropriate)

Standard Location Protocol {tick where appropriate )

Mational Location Protocol {tick where appropriake ) Mational Location: ELT

X | Mational Location: PLB
ELT with Serial Number

ELT{DT) Location Protocol (tick where appropriake ) :r[nlr':rlﬂ ';T":ﬂtrmmm

ELT with Aircraft 24-bit Address

RLS Location Protocol (fick where appropriate) * EPIRE

Document 75942209 Report 14 Issue 3 Page 9 of 59
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ELT

PLE

User Location Protocol (tick where appropriate)

X | Moaritime with MMSI

X | Maritime with Radio Call Sign

EPFIRE Float Free with Serial Mumber

EPFIRE MNon Float Free with Serial Number

Radio Call Sign

Avialion

ELT with Serial Number

ELT with Aircraft Operator and Serial Number

ELT with Aircraft 24-bit Address

X | PLE with Serizl Mumber

Beacon includes a homer transmitter(s) (Yes or Mo)
- homer transmitier s) frequency and power

Yes [ 121.5 MHr_19 dBm

Yes [0 243.0 MHz dBm
Yes 00 AIS dBm
Yes [ Other, MHz dBm
e scription:
—homer transmitens ) duty cycle o013 %
—duty cycke of homer swept tone 13 %
Beacon includes a high inke nsity flashing light (e.g. Strobe) Mo
- light intensity MA
- flash rate A
Beacon ransmission repetition period satisfies CF8 T.001 requirement that
two beacon’s repetiion periods are not synchronised closer than a few
seconds over 5 minute period. and the time intervals betweentransmissions Yes
are randomly distributed on the interval 47_5 to 52_5 seconds (Yes or Mo)
(dher ancillary devices {e.g. voice iransceiver, emole control, extemal
audio and light indicators, external activation device). List details on a Mone
separate sheet o
if insufficient space to describe.
Beacon includes automatic activation mechanism (Yes or No). Specify type
of automiatic beacon activation mechanism MNo

Document 75942209 Report 14 Issue 3
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Beacon includes a voice-tramsceiver (Y es or No)

- provides prevention ageinst contineons operation of voiee transmitter ( Yes

or Mo, and if Yes specify: a
1]
= maxitnum contindoud voiee-transmisslon duration [lmi), minules

- Manufeciurer-speci fied 1o1al duration of voiee-tmnsmiter operation durlng
the declored rated fifetime (*On time"), (hrs)

Bescon includes fentures and functions noi listed sbove, related ornon-related

Lo & 06 MHZ (Yes orNo) Mo
List features and use 8 sepamie sheet I insuMciem Space

Beacon model hardware part number (PN} and version Z423
Beacon model seftware/fiomware P/N, version, date of issueirelsaces LMK 70T issue ADD
Heacon model printed cirewil boned PN and version |1 4ER issne A

Known non-compliances with €75 T80 requirements{Yes or No)
If Yes, provide detafls (Submit C/S T.007 Sectian 5, part &, if applicable)

Mo

Mamie and Job Title:

Erwon THOMAS
Beacon Manuficturer Poin of Contazt (POC) for this Type Approval Cenification and Hardware Engincer
Apehention: Phone: +33 (0)2 9] 0249 83
] E-mail: erwan-thomasforoliscom
nu:u_-d'::f.ff&!?.ﬂf R »
Stephme 11 i nager and Marine Design Authority
(MNmme, Posi iEnature of Bescon Manufactorer Representutive)
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Information Provided by the Cospas-Sarsat Accepted Test Facility

Name and Location of Beacon Test Facility: TUV SUD Product Service, United Kingdom

Date of Submission for Testing:_March 2018

Applicable C/S —
Standards: Document Issue Revision Date
C/S T.007 5 1 Feb-18
C/IST.IP
(TCXO) 1 5 Oct-13

| hereby confirm that the 406 MHz beacon described above has been successfully tested in
accordance with the Cospas-Sarsat Type Approval Standard (C/S T.007) and complies with the
Specification for Cospas-Sarsat 406 MHz Distress Beacons (C/S T.001) as demonstrated in the
attached report.?

Non-compliances:
None

Deviations:
None

Observations / Notes:

None

Signed: | @
Name: Matthew Russell
Position Held: Authorised Signatory
Date: 18 December 2018

11f the test results do not indicate full compliance to the above standards, or deviations from the standard test
procedures took place during type approval testing, the test laboratory shall modify this statement to identify
discrepancies. A complete explanation of such discrepancies should be provided in the test report and the report
references identified in this statement.
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1.3.2

Product Service

PRODUCT INFORMATION

Technical Description

The Equipment Under Test (EUT) was a Orolia Limited Fastfind PLB 220 - Z423 as shown in
the photograph below. A full technical description can be found in the manufacturer’s
documentation.

Equipment Under Test

Physical Test Configuration

The Equipment Under Test (EUT) was operated using its own power source (internal battery).
One EUT was configured so that the antenna port was connected to the 50Q test system using
a coaxial cable. The test configuration for all tests is identical with the exception of Antenna
Characteristics, Satellite Qualitative and Position Acquisition Time and Position Accuracy.

The second EUT was a fully packaged beacon, similar to the proposed production beacons
equipped with its proper antenna. This EUT was used to perform Antenna Characteristics,
Satellite Qualitative and Position Acquisition Time and Position Accuracy. The test
configuration for these tests is a function of the beacon type and the operational environments
supported by the beacon, as declared by the manufacturer.

Document 75942209 Report 14 Issue 3 Page 13 of 59
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System Configurations

Conducted Laboratory Tests

| 1
1 1
1 1
1 1
1 1
1 1
1 1
GPS Tx EUT (Modified . Test Svstem
Antenna (where Conducted T (50);))
applicable) ! Output) !
| i
1 1
1 1
1 1
1 1
S 1

Climatic Chamber

GPS Tx EUT (Modified
Antenna (where Conducted Beacon Tester
applicable) Output)

Anechoic Chamber

Battery Current Measurements

EUT EUT Battery

0.25Q Resistor*

ADC Data
Logger

Note: The resistor in series with negative line of battery.

* Removed for Standby mode measurements
For other Navigation, Satellite and Antenna test configurations, see photographs in section 5 of
this report.
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Further Information

Battery current measurements (see ‘Operating lifetime’, section 2.4) concluded that the ‘worst
case’ (highest current) operating mode of the EUT was TUV Ref: A2 ‘ON at EUT switch (GPS
search)’. All tests were carried out in this mode, subject to the EUT GPS receiver duty cycle
(unless otherwise stated).

The EUT is fitted with an internal GPS receiver. From cold start, without GPS signal data
present, the duty cycle of the receiver is as described in the manufacturer information. After a
15-minute warm up, electrical and functional tests were carried out for 30 minutes to ensure that
measurements were made during periods when the GPS receiver was active and inactive.
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Modes of Operation

Modes of operation of the EUT during testing were as follows:

Off/Standby Mode

e Main switch to “OFF” position. (Activation button not depressed)
e No apparent activity

Self-test
e “TEST” button pressed and held for > 2 < 10 seconds
e List of items checked as per Customer Supplied Information (Application Form)
e Navigation data applied at ambient temperature

GNSS Self-test
e “TEST” button pressed and held for 10 seconds
e List of items checked as per Customer Supplied Information (Application Form)
¢ Navigation data applied as applicable (e.g. none applied for timeout, data applied for
‘fast acquisition’)

Operating
“ON” button pressed until strobe light indicted activation

121 Homer active and offset
GPS operating in normal duty cycle for the following navigation input conditions
No navigation data applied (unless otherwise stated)
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1.6

Product Service
TEST LOCATIONS
Satellite Qualitative/Navigation test A.3.8.2.1: Daedalus Airfield, Lee-on-the-Solent, Hants, UK
All other tests: Octagon House Laboratory, Fareham, Hampshire, UK
MODIFICATIONS

The table below details modifications made to the EUT during the test programme. The
modifications incorporated during each test are recorded on the appropriate test pages.

Modification State | Description of Modification still fitted to EUT Modification Fitted By Ei?ttee dMod|f|cat|on

0 As supplied by the customer Not Applicable Not Applicable
Firmware update regarding :
User Location test protocol

L 121 homing transmitter TUV SUD 06 August 2018
Firmware update regarding PIE

REPORT MODIFICATION RECORD
Issue 1 — First Issue.
Issue 2 — Inclusion of Antenna Characteristics EIRP re-calculation for MS1 Ptambient and PteoL.

Issue 3 — Correction of report issue number. Table of contents revised (header for section 2
added). Reference to Operating Lifetime section revised on page 15. Pre-battery discharge
duration (operating) entry in summary table on page 20 revised to correct typographical error.
121MHz Homing Transmitter Power and 121MHz Homing Transmitter Frequency plots revised
(legend corrected from minutes to seconds) — page 35. Clarification to battery discharge details
— page 42.
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SECTION 2

TEST DETAILS

Limited Testing of the
Orolia Limited
Fastfind PLB 220 - Z423
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TEST RESULTS TABLE

Product Service

Test Results

Parameters to be Measured Rang_e_of . Units Tmin Tamb Tmax Comments
Specification
(-20°C) (+21°C) (+55°C)
1. Power Output Result: Pass
Model: Fastfind PLB 220 - Z423, S/N: #10, TUV Ref: TSR1 and Modification State 1 — ambient temperature only
. (maximum) - 37.26 - Only measurements at ambient temperature required.
Transmitter power output . 35-39 dBm
(minimum) - 37.14 -
L (maximum) - 0.07 -
Power output rise time . <5 ms
(minimum) - 0.06 -
(maximum) - -37.37 -
Power output 1ms before burst o <-10 dBm
(minimum) - -38.31 -
3. Digital Message Generator Result: Pass
Model: Fastfind PLB 220 - Z423, S/N: #10, TUV Ref: TSR1 and Modification State 1 — ambient temperature only
Repetition rate, Trg: Only measurements at ambient temperature required.
Average Tr 48.5 < Trayg <51.5 seconds - 49.983 -
Minimum Tg 47.5 < Trmin £48.0 seconds - 47.736 -
Maximum Tg 52.0 £ Trmax £ 52.5 seconds - 52.244 -
Standard deviation 0.5-2.0 seconds - 1.34 -
Bit rate
Minimum fb > 396 bits/sec - 400.01 -
Maximum fb <404 bits/sec - 400.02 -
Total transmission time
maximum - N/A -
Short message ( . ) 435.6 - 444.4 ms
(minimum) - N/A -
(maximum) - 522.64 -
Long message . 514.8 - 525.2 ms
(minimum) - 522.69 -
Unmodulated carrier
Minimum T1 > 158.4 ms - 160.08 -
Maximum T1 <161.6 ms - 160.13 -
First burst delay 247.5 seconds - 50 -

Document 75942209 Report 14 Issue 3
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Product Service

Test Results
Tamb
(+21°C)

Range of

Specification Comments

Tmax
(+55°C)

Tmin
(-20°C)

Parameters to be Measured Units

8(a). Self-test Mode Result: Pass

Model: Fastfind PLB 220 - Z423, S/N: #13, TUV Ref: TSR5 and Modification State 1 (Insufficient battery capacity test only)

[ Y/N | Y |

Distinct indication of insufficient battery capacity provided See table F.E-5 in the test results section

10. Operating Lifetime at Minimum Temperature Result: Pass

Model: Fastfind PLB 220 - Z423, S/N: #10, TUV Ref: TSR1 and Modification State 1

Pre-test battery discharge duration (operating) required Hours 0.1653Ah
Pre-test battery discharge duration (operating) Hours 0.1753Ah
Duration >24 Hours 24.22 Hours at Tmin = -20°C Time to first failure
Effective Operating Lifetime duration >24 Hours 24.20 Hours at Tmin = -20°C Time to last pass
Min/Max results are up to the manufacturer declared
Transmitted Frequency Min Max lifetime of 24hrs. MTS results exclude the first 30 mins of
data (included in the test results section of this report).
Nominal value C/S T.001 MHz 406.0310972 406.0311053
Short-term stability < 2x10° /100ms 2.349E-11 1.216E-10
Medium-term stability — Slope (-1to +1)x10° /min -1.684E-10 1.801E-10
Medium-term stability — Residual frequency variation < 3x10° 6.088E-11 9.023E-10
Transmitter power output 35-39 dBm 35.17 36.4
Digital message correct P/F P
:i—]lggwn?;tt?;smitter continuous operation during the hours 26.07
Start of Test End of Test :izfr;?in?;(_%t taken as 24hrs (Manufacturer declared
Homer frequency MHz 121.649 121.649
Homer peak power level dBm 18.7 18.6
Homer transmitter duty cycle % 94.8 94.9

Document 75942209 Report 14 Issue 3
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Range of

applicable coding types

Parameters to be Measured A Units Test Results Comments
Specification

14. Satellite Qualitative Tests Result: Pass
Model: Fastfind PLB 220 - 2423, S/N: #18, TUV Ref: TSR2 and Modification State 1 — configuration 8 only

) ) As per C/S Configuration
Test Configuration T.007 5 . 7 3
15 Hex ID Decoded by LUT correct P/F - - - P
Doppler Location results with error < 5km >80 % - - - 89.5
16. Beacon Coding Software Result: Pass
Sam_ple message for each coding option of the correct P/F p* *See Manufacturer Report in Annex A
applicable coding types
Sample self-test message for each coding option of the correct P/E p *See Manufacturer Report in Annex A

Document 75942209 Report 14 Issue 3
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Parameters to be Measured

Range of
Specification

Units

Test Results

Comments

17. Navigation System

Result: Pass

Model: Fastfind PLB 220 - Z423, S/N: #10, TUV Ref: TSR1 and Modification State 1
Model: Fastfind PLB 220 - 2423, S/N: #18, TUV Ref: TSR2 and Modification State 1 — (A.3.8.2 only)

malfunction

Location protocol C/S T.001 National Standard User One protocol only
Position data default values correct P/F - P -
Configuration 8
Position accuracy - A.3.8.2.1 C/S T.001 m - 25.6 -
Position Acquisition Time - A.3.8.2.1 <10/1 min - 0.83 -
Position accuracy - A.3.8.2.2 C/S T.001 m - 35.8 -
Position Acquisition Time - A.3.8.2.2 <10/1 min - 0.83 -
Encoded position data update interval >5 min - 5.83 -
Position clearance after deactivation cleared P/F - P -
Position data input update interval (as applicable) 20/1 Min - N/A -
Position data encoding correct P/F - p* - *See Manufacturer Report in Annex A
Retained last valid position after navigation input lost 240(5) min - 239.15 -
+
\l/)vﬁ;acl)lﬂ: \F/)gﬁ(litlggs?t?;?] téz?;mltted after 240(x5) minutes cleared P/E ) p )
Information on protection against beacon degradation
due to navigation device, interface or signal failure or provided Y/N Y See Manufacturer information in Annex A
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21

211

212

2.1.3

214

2.15

2.16

Product Service

POWER OUTPUT

Specification

Cospas-Sarsat T.007, Clause A.2.1 (a)

Equipment Under Test and Modification State

Fastfind PLB 220 - Z423 S/N: #10 - Modification State 1 (ambient only)

Date of Test

27 September 2018

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions
Ambient Temperature 21.4°C
Relative Humidity 47.4%
Test Results

Ambient Temperature

Multi Bursts All Parameters - Output Power
T T T T

Power Level (dBm)
9
L

@ @© ]
2 2 ]

Time {min)

Summary

The EUT complies with clause A.3.2.2 of Cospas-Sarsat T.007.
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2.2

221

222

2.2.3

224

2.2.5

Product Service

DIGITAL MESSAGE

Specification

Cospas-Sarsat T.007, Clause A.2.1 (b)

Equipment Under Test and Modification State

Fastfind PLB 220 - Z423 S/N: #10 - Modification State 1 (ambient only)

Date of Test

27 September 2018

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 21.4°C
Relative Humidity 47.4%
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2.2.6

Document 75942209 Report 14 Issue 3

Test Results

Test Duration: 30 minutes

No. of bursts: 38

Ambient Temperature

Product Service

Message FEFE2F8C9EF9C0637FDFF83D15B783E0F66C

Hex ID 193DF380C6FFBFF

Position None - Default Values

Parameter Bit Data Bits Decoded Value

Bit synchronization 1-15 111111111111111 111111111111111

Frame synchronization 16-24 000101111 000101111

Format Flag 25 1 1

Protocol Flag 26 0 0

Country Code 27-36 0011001001 Albania (Republic of)
Protocol Code 37-40 1110 Standard Test Location Protocol
Undefined 41-64 111110011100000001100011 111110011100000001100011
N/S 65 0 Default

Latitude Degrees 66-72 1111111 Default

Latitude Minutes 73-74 11 Default

E/W 75 0 Default

Longitude Degrees 76-83 11111111 Default

Longitude Minutes 84-85 11 Default

BCH Code (21 Bit) 86-106 000001111010001010110 000001111010001010110
Calculated BCH Code (21 Bit) - 000001111010001010110 000001111010001010110
Supplementary Data Fixed 107-110 |1101 1101

Encoded Position Data Source 111 1 Internal

121.5 MHz Homing 112 1 Yes

Delta Latitude +/- 113 1 Default

Delta Latitude Minutes 114-118 | 00000 Default

Delta Latitude Seconds 119-122 | 1111 Default

Delta Longitude +/- 123 1 Default

Delta Longitude Minutes 124-128 | 00000 Default

Delta Longitude Seconds 129-132 | 1111 Default

BCH Code (12 Bit) 133-144 |011001101100 011001101100
Calculated BCH Code (12 Bit) - 011001101100 011001101100

Summary

The EUT complies with clause A.3.1.4 of Cospas-Sarsat T.007.
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2.3

23.1

2.3.2

2.3.3

234

235

Product Service

SELF-TEST MODES

Specification

Cospas-Sarsat T.007, Clause A.2.1 (h)

Equipment Under Test and Modification State

Fastfind PLB 220 - Z423 S/N: #13 - Modification State 1 (Insufficient battery capacity test
only)

Date of Test

15 October 2018

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 21.4°C
Relative Humidity 47.4%
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Test Results

Self-test Mode

Ambient Temperature

Product Service

Message FEFEDOBC9EF9C0637FDFF83D15B783E0F66C

Hex ID 193DF380C6FFBFF

Position None - Default Values

Parameter Bit Data Bits Decoded Value

Bit synchronization 1-15 111111111111111 111111111111111

Frame synchronization 16-24 011010000 011010000

Format Flag 25 1 1

Protocol Flag 26 0 0

Country Code 27-36 0011001001 Albania (Republic of)
Protocol Code 37-40 1110 Standard Test Location Protocol
Undefined 41-64 111110011100000001100011 111110011100000001100011
N/S 65 0 Default

Latitude Degrees 66-72 1111111 Default

Latitude Minutes 73-74 11 Default

E/W 75 0 Default

Longitude Degrees 76-83 11111111 Default

Longitude Minutes 84-85 11 Default

BCH Code (21 Bit) 86-106 000001111010001010110 000001111010001010110
Calculated BCH Code (21 Bit) - 000001111010001010110 000001111010001010110
Supplementary Data Fixed 107-110 |1101 1101

Encoded Position Data Source 111 1 Internal

121.5 MHz Homing 112 1 Yes

Delta Latitude +/- 113 1 Default

Delta Latitude Minutes 114-118 | 00000 Default

Delta Latitude Seconds 119-122 | 1111 Default

Delta Longitude +/- 123 1 Default

Delta Longitude Minutes 124-128 | 00000 Default

Delta Longitude Seconds 129-132 | 1111 Default

BCH Code (12 Bit) 133-144 |011001101100 011001101100
Calculated BCH Code (12 Bit) - 011001101100 011001101100

Note: Self-test at ambient temperature carried out with navigation data applied.
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Testing Insufficient Battery Energy — Table F.E-5

Product Service

Parameter Units Declared by Verified and evaluated by Notes
beacon accepted test
manufacturer facility

. i Cco is declared in Annex G as
M'T_mum duration t.Of h " “Operating Lifetime”. Cco is
continuous operation ours i
(Ceo) P Manufacturer declared requ_lred forthe -test. )

Minimum duration of continuous
operation (Cco)
Full Battery Pack hours 32 Manufacturer declared If needed to calculate Csp.ams
Capacity (Cgp)
Battery Pre-Operational hours 35 Manufacturer declared Corresponds to Lcoc, as defined in the
Losses (Cro) Table F- E.2
. . Csp-amg is required for the test, and
Spare Battery Capacity at ambient hours 45 shall be defined by testing (see
temperature (Cse- Manufacturer declared Footnote 4 to section A.3.6.2.2), or by
AMB) calculation, as follows:
CSP-AMB = CBP - (CPO + CCO)

o N Remaining e o N
Criteria and conditions to capacity < CCO Description of PIE criteria and conditions
trigger PIE indication (As described - to be met to trigger PIE indication. Use a

separate sheet if needed
above)
Battery discharge shall correspond to:
Step-1: battery pack hours 3 K
discharge 35-05 Cro - 30 minutes, or the value declared by
the beacon manufacturer less 30 minutes
Step-1: beacon conditions (if . i Description of conditions recreated
. EUT operated in A4* mode with . .
applicable) no GPS data present during the Step-1 for which the PIE
criteria is not met
Step-1: observations of o Test facility observations of self-test
o Self-test indication: 2 x strobe o
self-test indication flash indication:
time, duration, type of indication
Total battery discharge shall correspond to:
Step-2: battery pack hours Cro
discharge 8.5 Cro+ Csp.ame + 30 minutes

+ Csp-amg + 30 minutes or the value declared

by the beacon manufacturer plus 30 minutes

Step-2: beacon conditions (if
applicable)

EUT operated in A4* mode with

no GPS data present

Description of conditions recreated
during the Step-2 for which the PIE
criteria is met

Step-2: observations of
distinct PIE indication

Self-test indication: 1 x strobe

flash

Test facility observations of PIE indication:
time, duration, type of indication

* A4 corresponds to the operating mode referenced in the Battery Current measurements (Operating
Lifetime) test results section.

Summary

The EUT complies with clause A.3.6 of Cospas-Sarsat T.007.
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2.4

24.1

242

243

24.4

245

246

Product Service

OPERATING LIFETIME AT MINIMUM TEMPERATURE

Specification

Cospas-Sarsat T.007, Clause A.2.3

Equipment Under Test and Modification State

Fastfind PLB 220 - Z423 S/N: #10 - Modification State 1

Date of Test

09 August 2018 — 10 August 2018

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions
Ambient Temperature 22.9°C
Relative Humidity 28.3%
Test Results

Nominal Frequency

Operating Lifetime at Minimum Temperature - Frequency
2000 T T T T T T

T T
—- Fraquency
—- Paositive Linit
—— MNegstve Limit
1500 [~

1000

500

Frequency Error {Hz)

-1000

-2000

I
=]
g2
5]

100 |-
200
300 |-
400 [
500

B00 |-
700 [

o0
1000 |
100 -
1200
1300 -
1400
1500

Time (min)
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Short Term Stability

28208

26e-09

24208
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Medium Term Stability, Residual Frequency Variation

Medium-Term Stability Residual Frequency Variation

Output Power

Power Level (dBm)

4808

3.5e-09

3e-09

2.5e-09
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1.5e-09

1e-08
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Operating Lifetime at Minimum Temperature - Medium-Term Stability Residual Frequency Variation
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Digital Message

Product Service

Message FFFE2F8C9EF9C0637FDFF83D15B783E0F66C

Hex ID 193DF380C6FFBEF

Position None - Default Values

Parameter Bit Data Bits Decoded Value

Bit synchronization 1-15 111111111111111 111111111111111

Frame synchronization 16-24 000101111 000101111

Format Flag 25 1 1

Protocol Flag 26 0 0

Country Code 27-36 0011001001 Albania (Republic of)
Protocol Code 37-40 1110 Standard Test Location Protocol
Undefined 41-64 111110011100000001100011 111110011100000001100011
N/S 65 0 Default

Latitude Degrees 66-72 1111111 Default

Latitude Minutes 73-74 11 Default

E/W 75 0 Default

Longitude Degrees 76-83 11111111 Default

Longitude Minutes 84-85 11 Default

BCH Code (21 Bit) 86-106 000001111010001010110 000001111010001010110
Calculated BCH Code (21 Bit) - 000001111010001010110 000001111010001010110
Supplementary Data Fixed 107-110 |1101 1101

Encoded Position Data Source 111 1 Internal

121.5 MHz Homing 112 1 Yes

Delta Latitude +/- 113 1 Default

Delta Latitude Minutes 114-118 | 00000 Default

Delta Latitude Seconds 119-122 | 1111 Default

Delta Longitude +/- 123 1 Default

Delta Longitude Minutes 124-128 | 00000 Default

Delta Longitude Seconds 129-132 | 1111 Default

BCH Code (12 Bit) 133-144 011001101100 011001101100
Calculated BCH Code (12 Bit) - 011001101100 011001101100
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Test Data (0 min - 30 min)

Product Service

Nominal Short Term Medium Term

Output Frequency Stability Medium Term | Stability — Residual

Power (Hz) (/200 ms) Stability — Frequency Variation | Time
# | (dBm) Slope (/min) (no units) (h)
1 | 36.36 - - - - 0.000
2 | 36.37 - - - - 0.014
3 | 3638 - - - - 0.029
4 | 36.39 - - - - 0.042
5 | 36.39 - - - - 0.056
6 | 36.39 - - - - 0.070
7 | 36.39 - - - - 0.085
8 | 36.39 - - - - 0.099
9 | 36.39 - - - - 0.113
10 | 36.39 - - - - 0.127
11 | 36.39 - - - - 0.141
12 | 36.39 - - - - 0.155
13 | 36.4 - - - - 0.169
14 | 36.4 - - - - 0.182
15 | 36.4 - - - - 0.196
16 | 36.4 - - - - 0.209
17 | 36.4 - - - - 0.223
18 | 36.4 406.0311 5.03E-11 -6.01E-09 2.17E-08 0.236
19 | 36.4 406.0311 5.00E-11 -4.54E-09 2.01E-08 0.250
20 | 36.4 406.0311 4.98E-11 -2.99E-09 1.66E-08 0.264
21 | 36.4 406.0311 4,91E-11 -1.52E-09 1.10E-08 0.278
22 | 36.39 406.0311 4.48E-11 -4.51E-10 4.83E-09 0.292
23 | 36.39 406.0311 4.98E-11 1.79E-11 1.47E-09 0.306
24 | 36.39 406.0311 5.12E-11 5.10E-11 1.43E-09 0.320
25 | 36.38 406.0311 4.91E-11 7.14E-11 1.39E-09 0.335
26 | 36.38 406.0311 5.28E-11 1.01E-10 1.32E-09 0.349
27 | 36.38 406.0311 5.22E-11 1.40E-10 1.18E-09 0.363
28 | 36.37 406.0311 5.33E-11 1.34E-11 4.55E-10 0.377
29 | 36.37 406.0311 6.04E-11 -1.35E-11 4.42E-10 0.391
30 | 36.37 406.0311 6.25E-11 -7.43E-12 4.29E-10 0.404
31 | 36.37 406.0311 6.26E-11 -1.75E-11 4.28E-10 0.419
32 | 36.36 406.0311 6.23E-11 -4.31E-11 3.67E-10 0.432
33 | 36.36 406.0311 6.15E-11 -6.39E-11 2.71E-10 0.446
34 | 36.36 406.0311 6.09E-11 -7.36E-11 2.21E-10 0.459
35 | 36.35 406.0311 5.93E-11 -7.52E-11 2.13E-10 0.473
36 | 36.35 406.0311 5.94E-11 -6.60E-11 2.47E-10 0.486
37 | 36.37 406.0311 5.79E-11 -5.62E-11 2.49E-10 0.500

Results outside of the specification are marked in red text.
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Product Service

121MHz Homing Transmitter - Duty Cycle (Start of Test)
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Duty Cycle = 46.74 / 49.32 = 94.7%

121MHz Homing Transmitter - Duty Cycle (End of Test)
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Duty Cycle = 46.51/49.07 = 94.7%

Document 75942209 Report 14 Issue 3 Page 34 of 59



121MHz Homing Transmitter Power
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Operating Current Measurements and Analysis

System Configurations and Operating Modes

System Configuration =

Operational Mode
Y

1, Standby

2, ON at EUT switch (GPS search)

3, ON at EUT (GPS Sleep)

4, On at EUT switch (A2 +A3)

5, Self-test

6, GNSS Self-test (Timeout)

7, GNSS Self-test (Burst)

8, On at EUT + Strobe Morse Code

9, TEST button held (continuous)

A, No Ancillaries

SCOMM Results as per C/S T.007 Table F-E.1:

Product Service

Mode:

Manually

selectable Average Peak

or Measurement | Current, Current,
Beacon Operating Modes Automatic | interval, sec mA mA
Al A 599.9 | 0.00001455 | 0.00001785
A2 M 1798 57.19 1336
A3 M 297.4 47.69 1324
Ad M 2096 55.84 1336
A5 M 20.31 50.97 1309
A6 M 311.1 18.17 21.63
A7 M 51.43 27.84 1307
A8 M 12.73 52.23 64.89
A9 M 75.6 17.89 21.63

The sampling interval was a nominal 80 ms for all measurements.
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Worst Case System Configurations / Operating Modes

“Lifetime in service” drains (highest average current):
Standby: Al
Self-test: A5
GNSS Self-test (Timeout): A6
GNSS Self-test (Burst): A7

Product Service

Note: “Worst case” GNSS Self-test is a test which almost times out but acquires at the last
possible moment; to account for this, the “burst” discharge was added to the “timeout”

discharge.

Operating mode during the Lifetime test (highest average current)

A4 — On at EUT switch (A2 +A3) (subject to GNSS receiver duty cycle)

Conditions during Lifetime test
GNSS Signals: None applied

Current Measurement Plots
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Standby: A1
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Product Service
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On at EUT Switch A4
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Product Service

25 6000000
/I/ - 5000000
20 '} 1 1 1B '} (]
- 4000000 ®
=
15 s
- ]
c
g - 3000000 3
3 =
o 3
10 +— g
S
- 2000000 <
5
~ 1000000
0 T T T T T T T 0
0 50000 100000 150000 200000 250000 300000 350000 400000
Time
Operating Current, mA Accumulated Charge, uC ~ =====- Window Start ~ ------ Window End
GNSS Self-test (Timeout): A6
1400 1600000
1200 ] - 1400000
~ 1200000
1000
- 1000000
800 4
©
3
“ - 800000 O
5 3
"5- 600 <
o - 600000 2
3
400 S
- 400000 <
200
- 200000
0 . . ‘ ‘ ; ‘ Lo
10000 20000 30000 40000 50000 60000 70000 80000
-200 -200000
Time
Operating Current, mA Accumulated Charge, uC =~ =====- Window Start ~ =----- Window End

GNSS Self-test (Acquire): A7
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Product Service
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Test Switch held in ON position (demonstrates return to zero current): A9
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Product Service

Battery Conditioning Calculations

As per C/S T.007 Table F-E.2;

Characteristic Eeagnatlo Units | Value Comments
Beacon manufacturers declared maximum
allowed cell shelf-life (from date of cell Tee or TCS Year 1
manufacture to date of battery pack cs s
installation in the beacon)
Declared beacon battery replacement
period (from date of installation in the Year
beacon to expiry date marked on the Ter OFTBR | o €
beacon)
Battery pack electrical configuration - -
Cell model and cell chemistry - - L'.th".Jm Manganese
Dioxide
Nominal cell capacity - Ah 15
Nominal battery pack capacity Cen Ah 15
Annual battery cell capacity loss (self-
discharge) due to aging, as specified by Lspc % 1
cell manufacturer at ambient temperature
Calculated battery pack capacity loss due
to self-discharge: Lcen Ah 0.1019
Lcen =Cen - [Can *(1 - Lspc /100) TBR+TCS]
Number of self-tests per year Nst - 10 Declared Value
Average battery current during a self-test lst mA 50.97
Maximum duration of a self-test Tst 5 20.3 Measured Value
Calculated battery pack capacity loss due
to self-tests during battery replacement Lst mAh 17.24
period: Lst = lst* Tor* Tar ™ (NST / 3600)
Maximum Number of GNSS self-tests Nesr ) 10 Declared Value
between battery replacements
Average battery current during a GNSS | mA 1953 Calculated value
self-test of maximum duration GST : (Burst + Timeout)
) ) Calculated value
Maximum duration of a GNSS self-test Test s 362.4 (Burst + Timeout)
Calculated battery pack capacity loss due
to GNSS self-tests during battery
replacement period: Last = last * Tast * Lost mAh R
(Ngst / 3600)
Average stand-by battery pack current Isg mA 0.00001455 Measured Value
. See Comment

Other Capacity Losses Lot mAh 1.29 below
Battery pack capacity loss due to constant
operation of circuitry prior to beacon Liss mAh 0.7647
activation: LISB = ISB * TBR * 8760
Calculated value of the battery pack pre-
test discharge

L Ah 0.1653
Leoe = Lesn + 165((L5T + Lgst + LISB)/lOOO) ope
+ (Lorn/1000)

Document 75942209 Report 14 Issue 3 Page 41 of 59



Product Service

Battery Discharge Calculations

Characteristic Designation | Units | Value Comments
Fresh Battery
Method of discharge - - Constant Current discharged across a
190 Ohm resistor
Discharge current Lp mA 60
Discharge duration, Tp = Lcpc / (Lo * 1000) To h 2.76

Comment: Once activated, the user may press the 'On' button to activate a 'Morse
Code SOS' strobe light indicator. After activation, each time the 'On’ button is
pressed the strobe will flash a 'SOS' sequence four times in succession, before
returning to the normal activation flash rate. This function can be used a maximum
of 30 times to save battery capacity. Measurements indicate that each activation of
the 'SOS' strobe function consumes an additional 0.043mAh. Therefore, 30
activations would consume 1.29mAh.

Battery Conditioning Results

A fresh battery was used for the test; it was discharged by connection to a resistive load for
the pre-test discharge duration calculated as follows:

Pre-test discharge (Lcoc) [mAh] = 165.3
Constant current [mA] = 60.0
Pre-test discharge duration[h] = 165.3
60.0
Pre-test discharge duration[n] = 2.76

The actual discharge duration was 2.92 h resulting in a discharge of 175.3 mAh; an over-
test of 6 %.

Summary

The EUT complies with clause A.2.3 of Cospas-Sarsat T.007.
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2.5

251

2.5.2

2.5.3

254

255

Product Service

SATELLITE QUALITATIVE TESTS

Specification

Cospas-Sarsat T.007, Clause A.2.5

Equipment Under Test and Modification State

Fastfind PLB 220 - Z423 S/N: #18 - Modification State 1 (configuration 8 only)

Date of Test

27 September 2018 — 28 September 2018

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 14.2 — 25.4°C
Relative Humidity 46.9 — 79.9%
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2.5.6

Configuration 8 (Modification State 1)

Test Results

Product Service

Test Start: 15:00 27/9/18

Test End: 09:30 28/9/18

15 Hex ID: 193DF380C6FFBFF

Actual location of the test beacon: 50.81430585

(Daedalus Airfield, Lee-on-the-Solent, Central) -1.20175988
Satellite | Satellite | 15 Hex ID Doppler | Doppler Mean Rx | TCA CTA Location
ID Pass Provided by LUT Latitude | Longitude | Power (deg) Error

Number (dBm) (km)

S11 61958 193DF 380C6 FFBFF 50.81723 | -1.18747 -126.27 22:38:28 | -18.690 | 1.052
S11 61957 193DF 380C6 FFBFF 50.65304 | -0.45013 -116.90 20:57:16 | -3.154 55.819
S13 31273 193DF 380C6 FFBFF 50.81877 | -1.18779 -129.85 21:59:22 | -11.006 | 1.096
S13 31272 193DF 380C6 FFBFF 50.81890 | -1.20790 -127.62 20:18:58 | 4.610 0.667
S10 68827 193DF 380C6 FFBFF 50.83101 | -1.19198 -121.21 20:04:22 | -5.878 1.976
S11 61956 193DF 380C6 FFBFF 50.82164 | -1.21445 -125.85 19:17:41 | 12085 | 1.207
S7 5964 193DF 380C6 FFBFF 50.82730 | -1.19531 -124.72 19:02:04 | -9.024 1.510
S13 31271 193DF 380C6 FFBFF 50.82121 | -1.21675 -131.97 18:39:59 | 18.145 | 1.302
S10 68826 193DF 380C6 FFBFF 50.82781 | -1.21793 -127.73 18:23:51 | 9.302 1.880
S12 49665 193DF 380C6 FFBFF 50.81916 | -1.19926 -127.82 17:37:42 | -18.980 | 0.564
S7 5963 193DF 380C6 FFBFF 50.82637 | -1.21724 -125.42 17:22:10 | 6.382 1.724
S12 49664 193DF 380C6 FFBFF 50.82028 | -1.20009 -125.93 15:55:58 | -2.932 | 0.671
S7 5962 193DF 380C6 FFBFF 50.81233 | -1.21231 -128.19 15:43:38 | 19487 | 0.775
S10 68834 193DF 380C6 FFBFF 50.79138 | -1.27637 -125.51 08:21:00 | -5.673 5.829
S12 49673 193DF 380C6 FFBFF 50.80849 | -1.20950 -126.76 07:32:39 | 19.824 | 0.848
S7 5971 193DF 380C6 FFBFF 50.80620 | -1.21756 -125.27 07:11:44 | -3.030 1.432
S12 49672 193DF 380C6 FFBFF 50.81413 | -1.20693 -125.83 05:53:18 | 6.821 0.365
S7 5970 193DF 380C6 FFBFF 50.79854 | -1.20560 -131.86 05:30:56 | -18.936 | 1.776
S12 49671 193DF 380C6 FFBFF 50.81035 | -1.20989 -125.61 04:12:32 | -8.635 0.724

Location Errors greater than 5 km are marked in red text.

Ratio of Successful

Solutions

Summary

The EUT complies with clause A.2.5 of Cospas-Sarsat T.007.

number of Doppler solutions within 5 km with 1°<CTA<21°

number of satellite passes over test duration with 1°<CTA<21°

17
19
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2.6

26.1

2.6.2

2.6.3

2.6.4

2.6.5

Product Service

BEACON ANTENNA TEST (EIRP RE-CALCULATION ONLY)

Specification

Cospas-Sarsat T.007, Clause A.2.6

Equipment Under Test and Modification State

Fastfind 220 S/N: #18 - Modification State 0

Date of Test

25 April 2018

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 17.1 — 19.2°C
Relative Humidity 78.9 — 91.4%
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Product Service
2.6.6 Test Results

Configuration 3

Elevation Angle (degrees)

10 20 30 40 50

Aﬁ'n”;;h EIRP  Ant | EIRP Ant | EIRP  Ant | EIRP  Ant | EIRP  Ant

(Degrees) dBm dBi dBm dBi dBm dBi dBm dBi dBm dBi

0| 391 1.9 40.9 3.7 42.8 5.6 38.0 0.7 34.6 -2.7

30| 38.9 1.7 40.7 3.4 42.7 55 37.8 0.5 34.6 -2.7

60 | 38.9 1.6 40.8 3.6 42.7 5.5 37.7 0.5 34.9 2.4

90 | 38.9 1.7 40.9 3.6 42.8 5.6 37.7 0.4 34.8 -2.5

120 | 38.9 1.6 41.1 3.8 42.9 5.7 37.6 0.3 34.4 -2.9

150 | 38.8 1.5 41.0 3.8 42.9 5.7 37.5 0.3 34.3 -2.9

180 | 38.8 15 41.2 3.9 42.9 5.7 375 0.3 34.5 -2.8

210 | 38.8 15 41.2 4.0 42.7 55 37.4 0.1 34.1 -3.1

240 | 39.0 1.7 41.3 4.0 42.8 5.6 37.4 0.2 34.4 -2.9

270 | 39.1 1.8 41.3 4.1 42.9 5.7 375 0.3 34.4 -2.8

300 | 38.9 1.6 41.2 4.0 42.9 5.7 37.8 0.6 34.5 -2.8

330 | 39.0 1.8 411 3.9 42.8 5.6 37.6 0.4 34.6 -2.6

Elevation Angle (degrees)
10 20 30 40 50

Azimuth

Angle Vv Vh Vv Vh Vv Vh Vv Vh Vv Vh
(Degrees)

0| 111.2 | 90.6 112.6 92.5 113.8 91.0 | 107.8 92.7 | 103.0 75.9
30 | 111.0 | 92.3 112.4 90.3 113.7 925 | 107.6 924 | 103.0 73.8
60 | 111.0 | 88.0 112.5 92.5 113.7 93.2 | 107.5 933 | 103.3 70.2
90 | 111.0 | 90.4 112.6 89.0 1138 934 | 1075 92.1 | 103.2 75.7

120 | 111.0 | 89.3 112.8 89.5 1139 928 | 1074 918 | 1028 81.1
150 | 1109 | 87.8 112.7 91.4 1139 925 | 1074 904 | 102.7 835
180 | 110.9 | 88.2 112.9 89.2 1139 919 | 107.4 89.8 | 1028 85.1
210 | 110.9 | 88.8 112.9 92.5 113.7 924 | 107.2 91.1 | 1025 83.7
240 | 1111 | 88.6 113.0 91.1 113.8 921 | 107.3 88.5 | 102.7 86.7
270 | 111.2 | 89.9 113.0 92.7 1139 91.2 | 1074 89.6 | 102.8 845
300 | 111.0 | 89.8 112.9 92.0 1139 919 | 107.7 90.5 | 102.9 79.5
330 | 1111 | 90.3 112.8 91.7 113.8 92.3 | 1075 90.5 | 103.0 82.1

Min (Vv-Vh) 18.7 20.0 20.5 14.2 16.1
EIRPLoss = Ptambient - Pteoo.= 37.26 - 35.17 =2.09 dB

EIRPmaxeoL = Max[EIRPmax, (EIRPmax - EIRPLoss)] = Max[ 429, 40.8 ]=42.9dBm
EIRPmineoL = MIN[EIRPmin, (EIRPmin - EIRPLoss)] = Min[ 34.1, 32.0 ]=32.0dBm
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Product Service
Configuration 4
Elevation Angle (degrees)
10 20 30 40 50
A;'r:“‘l‘éh EIRP Ant | EIRP Ant | EIRP Ant | EIRP Ant | EIRP  Ant
9 dBm dBi dBm dBi dBm dBi dBm dBi dBm dBi
(Degrees)
0| 349 -23 38.1 0.8 371 -01 | 350 -22 | 314 59
90 | 35.3 -1.9 38.9 1.6 38.3 1.1 36.5 -0.8 34.3 -2.9
180 | 35.8 -1.5 394 2.1 394 2.1 38.2 0.9 37.1 -0.2
270 | 35.8 -1.5 39.1 1.8 38.6 1.3 37.3 0.1 35.6 -1.6
EIRPLoss = Ptambient - PteoL = 37.26 - 35.17 =2.09dB
EIRPmaxeoL = Max[EIRPmax, (EIRPmax - EIRPLoss)] = Max[ 39.4, 37.3 ]=39.4dBm
EIRPmineo. = MIn[EIRPmin, (EIRPmin - EIRPLoss)] = Min[ 34.3, 32.2 ]=32.2dBm

The antenna characteristics data has been taken from 75942209 Report 1, but with the
Ptambient and PteoL from the MS1 testing as reported in the present document.
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2.7

2.7.1

2.7.2

2.7.3

2.7.4

2.7.5

&

Product Service

NAVIGATION SYSTEM TEST

Specification

Cospas-Sarsat T.007, Clause A.2.7

Equipment Under Test and Modification State

Fastfind PLB 220 - Z423 S/N: #10 - Modification State 1 (Standard Location Protocol only)
Fastfind PLB 220 - Z423 S/N: #18 - Modification State 1 (A.3.8.2 only)

Date of Test

12 October 2018

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 10.1 - 23.8°C
Relative Humidity 35.5 - 100.0%
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Product Service

2.7.6 Test Results

Standard Protocol

Position Data Default Values (C/S T.007 A.3.8.1):

No position data was provided for > 4 hours before the test started. The beacon was activated
and operated for 30 minutes without providing data. Message content was checked for all
bursts during this period.

36 Hex Message Message Count

FFFE2F8C9EF9C0637FDFF83D15B783E0F66C 36

Position Acquisition Time and Position Accuracy (C/S T.007 A.3.8.2)

Locations:
A.3.8.2.1: 50° 52.1423' N 1° 14.6799' W ®
A.3.8.2.2: 50° 48.8584' N 1°12.1056' W ®

The appropriate position was applied, the EUT activated and time to first message containing
valid position data timed.

Configuration as per C/S T.007 Section A.3.8.2.1 C/S T.007 Section A.3.8.2.2
C/S T.007
Time to Acquire Location Error in Time to Acquire Location Error in
Position (sec) metres Position (sec) metres
Configuration 8 50 25.6 50 35.8

Positional accuracy was calculated using the Haversine Formula, The Earth’s radius was taken
as 6367 km.

® GPS Site Survey — Live Location

Encoded Position Data Update Interval (C/S T.007 A.3.8.3):

Location: N 50° 48.683° W 1°37.417° @

Data Acquired at 15:08:58 FFFE2F8C9EF9CO06332E0311EC7778EA76951

Location: N 51°22.583" W 1°49.833' @

Data Updated at 15:14:48 FFFE2F8C9EF9C06333603CEBD1379E64DCBA

Data Update Interval 5min50s

@ Input from GPS simulator

* Position 2 applied immediately after the first received message encoded with position 1.

Document 75942209 Report 14 Issue 3 Page 49 of 59



Product Service

Encoded Position Data Update Interval (C/S T.007 A.3.8.3) — Long Test:

Locations: N 0° 00.000' E 0° 00.000’ (Start location). The position changes by 20km every 4m 55s, moving in a NE
direction (045 bearing). ©®

Parameter ?n?g]?;i)interval Limit (min)
0 hto 2 h — Minimum 05:47 = 05:00

0 hto 2 h — Maximum 14:11 < 30:00

2 hto 6 h — Minimum 13:22 = 05:00

2 hto 6 h— Maximum 28:21 < 30:00

6 h to 24 h — Minimum 13:16 = 05:00

6 h to 24 h — Maximum 28:22 < 60:00
Assessment Result Limit
Results indicate that data changes as per C/S T.001 4.5.5.4 (Y/N) Y

(F;e;sNL;Its indicate that data changes as per manufacturer’'s update scheme v

@ Input from GPS simulator

Position Clearance After Deactivation (C/S T.007 A.3.8.4)

Following the Encoded Position Data Update Interval test, the beacon was deactivated and
reactivated without providing navigation data. The Digital Message output was encoded with

the default position data.

Position Data Input Update Interval (C/S T.007 A.3.8.5)

EUT does not accept external position input, test is not applicable.

Last Valid Position (C/S T.007 A.3.8.6)

Location: N 51° 52.121

W 1°14.685 ©

Data Acquired at

09:57:07

FFFE2F8C9EF9C06332E02BC44E379C8051C4

GPS Signal Navigation Data Removed

Data Updated at 13:56:58 FFFE2F8COEF9C0637FDFF83D15B783E0F66C
Last Valid Position Held 239min 09s
Return to Default Position 4

® GPS Site Survey — Live Location

Summary

The EUT complies with clause A.2.7 of Cospas-Sarsat T.007.
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SECTION 3

TEST EQUIPMENT USED
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3.1 TEST EQUIPMENT

List of absolute measuring and other principal items of test equipment.

Test Equipment

Product Service

Section 2.1, 2.2 Beacons - Constant Temperature Tests
Power Meter Hewlett Packard 436A 83 12 26-Sep-2019
Climatic Chamber Heraeus Votsch VM 04/100 85 - O/P Mon
Signal Generator Hewlett Packard 8644A 96 12 04-May-2019
Time Interval Analyser Yokogawa TA720 181 12 20-Apr-2019
Termination (500hm) Diamond Antenna DL-30N 337 12 19-Dec-2018
Termination (500hm) Radio Spares 613-690 353 12 26-Jun-2019
Attenuator (10dB, 10W) Weinschel 23-10-34 470 12 18-Dec-2018
Attenuator: 10dB/20W Narda 766-10 480 12 18-Dec-2018
Power Sensor Hewlett Packard 8481A 1338 12 31-Oct-2018
Stop Clock R.S Components RS328 061 2674 12 25-Jul-2019
Beacon RF Unit TUV SUD Product N/A 3066 - TU
Service
Bandpass Filter Trilithic 5BE406/35-1- 3205 12 08-Jan-2019
AA
Meter & T/C R.S Components Meter 615-8206 3612 12 25-Sep-2019
& Type KT/C
1 metre N-Type Cable Florida Labs NMS-235SP- 4510 12 10-Jun-2019
39.4-NMS
Oscilloscope Yokogawa DL750 4552 12 09-Apr-2019
Bandpass Filter (1IMHz) KR Electronics 3219-SMA 4602 12 03-Sep-2019
Section 2.9 Beacons - Operating Lifetime
Climatic Chamber Heraeus Votsch VMT 04/30 40 - O/P Mon
Power Meter Hewlett Packard 436A 83 12 26-Sep-2019
Climatic Chamber Heraeus Votsch VM 04/100 85 - O/P Mon
Rubidium Frequency Quartzlock A10-B 92 12 27-Feb-2019
Standard
Beacon RF Unit TUV SUD Product N/A 97 - TU
Service
Time Interval Analyser Yokogawa TA720 181 12 20-Apr-2019
Attenuator 10dB 10W Weinschel 47-10-34 398 12 18-Jul-2019
Attenuator (10dB, 75W) Bird 8308-100 469 12 19-Dec-2018
Attenuator (10dB, 10W) Weinschel 23-10-34 470 12 18-Dec-2018
3dB/10W Attenuator Texscan HFP-50N 475 12 13-Apr-2019
Attenuator: 10dB/20W Narda 766-10 480 12 18-Dec-2018
Signal Generator (100kHz Hewlett Packard 8663A 1063 12 23-Apr-2019
to 2.6GHz)
Power Sensor Hewlett Packard 8481A 1338 12 31-Oct-2018
Spectrum Analyser Rohde & Schwarz FSU26 2747 12 19-Feb-2019
Hygromer Rotronic 1-1000 2829 12 29-Nov-2018
Beacon RF Unit TUV SUD Product N/A 3066 - TU
Service
Attenuator (3dB, 20W) Aeroflex / 23-03-34 3163 12 20-Dec-2018
Weinschel
Bandpass Filter Trilithic 5BE406/35-1- 3205 12 08-Jan-2019
AA
Time Interval Analyser Yokogawa TA720 704510 3253 12 16-Nov-2018
ScopeCorder Yokogawa DL750 701210 3254 12 10-Nov-2018
Rubidium Frequency Symmetricom 8040C 3490 12 11-May-2019
Standard
2 metre N-Type Cable Florida Labs NMS-235SP- 4508 12 10-Jul-2019
78.8-NMS
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Product Service

1 metre N-Type Cable Florida Labs NMS-235SP- 4511 12 24-Apr-2019
39.4-NMS
Oscilloscope Yokogawa DL750 4552 12 09-Apr-2019
Bandpass Filter (1IMHz) KR Electronics 3219-SMA 4600 12 03-Sep-2019
Cable (18GHz Rosenberger LU7-036-1000 5028 - O/P Mon
Section 2.9 Beacons - Battery Current Measurements
Milliohmmeter Hewlett Packard 3478A 2758 12 06-Dec-2018
Hygromer Rotronic 1-1000 2829 12 29-Nov-2018
8 Channel Datalogger + Pico Technology ADC-16 3287 12 08-Jan-2019
Terminal Board Ltd
Resistor (Nominal TUV SUD Product 2x RS 3343 - TU
0.250hm) Service Components
188-071
R5/100W
Resistors
Section 2.11 Beacons - Satellite Qualitative Test
Beacon Tester WS Technologies BT 100S 87 - TU
Non Conductive Standoff TUV SUD Product - - 4966 TU
Box Service
Humidity & Temperature Radio Spares 1361C 4420 12 01-Aug-2019
Meter

Note: some tests took place over one or more days and consequently it may appear that some
of the test equipment could have been outside of the valid calibration period at the time of
testing. However, we confirm that all equipment held a valid and in-date calibration when used,
and we hold this information on record.

TU — Traceability Unscheduled
OP MON - Output Monitored with Calibrated Equipment
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SECTION 4

PHOTOGRAPHS
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4.1 PHOTOGRAPHS OF EQUIPMENT UNDER TEST (EUT)

| CENTIMETRES '
p—

Modified Test Sample - 500hm conducted output
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Antenna deployed
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Satellite Qualitative / A.3.8.2 - Configuration 8
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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51 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

o

UKAS

TESTING

This report relates only to the actual item/items tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are outside
the scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

This report must not be reproduced, except in its entirety, without the written permission of
TUV SUD Product Service

© 2018 TUV SUD Product Service
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MANUFACTURER SUPPLIED DATA
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Ex hibit 5j-i — Protection Against Continuous Transmission

/S T.007 Izsua 5 Rav 1 February 2018 saction 5.

| Statements and descriptions, complate with diagrams as necessary, fo
demonsiraie that the dasign:

i. Provides protection against continuous fransmission (sse saction A.3.4)

Supporting stataments and description
All circuit references are to Figure 1 balow.

The beacon is designed fo limit any inadvertent 406.031 MHz fransmission to a
maximum of 2 saconds under the worst-casa conditions.

The PWR_AM line provides DC bias via the resistor B45 to energise the transistor G8-
A. The fransisior QB-A then connects the gate of fransistor Q2 to OV. This swilches on
2 and supplies power io the BF power amplifier WPA).

Al the same tima, the BIAS H line supplies voltage to the gate of Q8-B via tha time
constant R41 and C27. If the BIAS H line is on for longer than 2 saconds, sufficient
vioitage will be developed across C27 io switch O8-B on. This will mmove the DC bias
from O8-A and themfore swilch off trangistor Q2. This in tum removes the power supply
o the BF power amplifier preventing continuous fransmission.

Erwan THOMAS
Cartification and Hardware Enginear
Emiail: arwan thomas{@orolia.com

Page 1 of 1
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Ex hibit 5j-ii — Self-test Characteristics

IS T.007 l=sue 5 Revision 1 February 2018 sections 5.

I Statfements and descriptions, complate with diagrams as necassary, o
demonsirate that the dasign:
. providaes pratection Fom rapeliive seff-test mode fransmissions (see
soction A.3.6),

Protection against repatitive salf-tests

The beacon can perform ftwo difierent seli-test sequences:
1. a short duration standard sali-test, and
2. a long duration GHNSS salf-tast

Soli-test

Tha sali-iost saquance is initiated by pressing, holding, than releasing the TEST button
after two seconds {and less than 10 saconds). The firmware monitors the duration of
the TEST button presses: looking for firm, continuous reguests, thus awvoiding
accidental self-tasts. Once salf-lest is initiated the beacon exacutes a linear codse
function that runs just once then powers down the beacon. The RF transmissions can
occur only once per sali-lesi. It is not possible to restart the sseli-tesi function during
the test saquenca.

After prassing the TEST button, the white LED flash confirms that sali-iesi has beaan
initiated. Furthar flashes occurwhan Homar and 406 MHz fast BRF transmissions ocour.
li self-tast has passad the white stroba LED flashas; three white flashes indicate a
fresh battery, two white flashes indicate that 50% or more of the spare battery capacily
has een usad up and one white flash indicates that the batiery enargy is potentially
insufficient to support the full 24 hours operating lifetime. i salf-tast fails, then the LED
doesn'l flash. After completing the sali-iest indications, the beacon powars down.

GHS5 Salf-ost

Tha GNSS sali-test sequence is initiated by pressing and holding the TEST button for
10 seconds until the white LED flashes. The firmware monitors the duration of the
TEST button prassas looking for firm, continuous requesis, thus avoiding accidental
GMNSS self-tasts. Once GMSS sali-test is initiated the beacon executes a linear code
function that runs just once than powars down the baacon. It is not possible to restan
the GNSS salf-tost function during the test sequance.

Aftar prassing the TEST bufton for 10 seconds a single long LED flash indicates that
tha limiled numbar of GMNSS salf-last attempts has bean attained. The beacon than
does not continue the GNSS salf-test and immediately powers down. The beacon
limits the numbar of GNSS sali-tests by counting each GMNSS salf-test occurrence and
storing the valua in non-volatile memaory.

2n successiul initiation of GNSS seli-iast a slow flashing white LED indicates that the
GMNSS recaiver is searching. When a position fix is acguired, a 406 MHz transmission
i= made containing the encoded location and white flashes indicale succass; thrae
white flashes indicaie 4 or more tests remaining, two white flashes indicate thai less

Pape10f2
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than 4 tesis emaining, one white flash only indicates that thera is no remaining test.
Thea baacon then powears down.

li no position is acquired 300 seconds (=10 seconds of TEST button pressing) after
start of GNSS searching, no fransmission is made, no LED flashes and the beacon
powers dowrn.

Erwan THOMAS
Carlification and Hardware Engineear
Email: arwan.thomas@orclia.com

Paps 2 of 2
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Exhibit 5n-i — GNSS Receiver rational Description

G'S T.00V Issue & Rev 1 February 2018 saction 5.n
fior Deacons with an inferna GNSS recalver, desoiplion of the GNESS receivar operafan
cyclo and /fs phasas, inciuding duration and avarage battory cument measurad for each
phase,

GNSS Heceiver Description

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

Exhibit 5n-ii GMNSS Receivar Technical Data Sheat

Exhibit 5n-iii GMSS Antenna Technical Data Sheat

The beacon usas a GNSS moaiver type NEQO-MEN from supplior uBlox. The associated
antenna is a passive patch antenna type CGGP.18.2.4.02 from Taoglas.

Tha GNSS moaiver supports simultaneous recaption of GP'S and Galileo.
GMNSS Operation Cycle.

The paragraphs in ifafics are taken from T.001 Issue 4 Bav 2 para 4.5.5.4 internal GNSS
fiming requirements. The paragraphs in between describe how the beacon operation is
compliant.

+« The internal navigation device within the beacon shall be acfivated immediately affor
the beacon is furned on. Once the navigalion device acquires a fix it shall continuea
ta attempt to acguire locations for a further period of at least 10 seconds and sncoda
the location with the lowest HDOP ablained during this pedod into the next available
beacon message.

The GMSS receiver is activated at the same time that the beacon is tumead on.
Initially the GNSS recaiver intarnal memory is cleared of time, previous location,
almanac and aphemaris data via a command from the microcontroller. Than during
the initial 30 minutes the GNSS receiver ramains turned on irmespactive of whathaer
a fix is obtained and acquires almanac and leap seconds information. Before
reporiing an initial position, it delays for 20 seconds searching for lowast HDOP.
The encoded location data is placed info the next 406 MHz messaga.

+ Botween cach aftoempt to obiain a fix' the navigation device may be put into a slesp
mode that may retain ephemeris and 7 or almanac dafa, such that when it is
subsaguanty woken wp it warm sfiaris.

The GMNSS receiver is commanded to cold start whan the beacon is first turned on.

Thermafter, it is put info a sleep mode between operation cycles and warms siarts
(retains ephamearis and almanac data) whan woken up from sleap.

+ Subsequent valid updated location fixes' shall be encoded info the next available
beacon massage. The navigafion device search/sleap timing showd be determined

Page 1 of 3
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by the beacon manwfaciurer to aptimize location perfarmance whilst saving battery
capadity, subjact to the following minimum reguiraments.

+ The internal navigation device shall make at least one atfempl svery 15 minules o
abtain aninftial location; until an inifa lecation is obtained or 2 hours has passed after
beacon activation

After the initial 30-minute pericd, if no initial position was cbtained, then until 2 hours
has passed, the GMNSS receiver wakes up every 15 minutes for 3 minutes 30
spconds. If a valid position ware to be obtained bafore 3 minutas and 30 saconds,
than the GNSS receiver on period is extendead by 20 seconds to search for the
lowast HDOP bafore the GNSS recaiver is put into skeap mode.

In addition, if a GMSS signal is presant and a valid location is available, the GHNSS
recaiver is activated every 12 minutes for a duralion of 45 seconds to facilitate
opportunity for a location improvement to allow greater positional accuracy for a
moving beacon.

« Affer an inital locaton is obtained or 2 hows has passed affer beacon activalion
without obtaining an inftial locafion, the navigation device shal affempd location
updates according to the following regime:

= In the first & houwrs after beacon activalion the navigation device shall affempt af least
ane location update every 30 minutes.

After 2 hours, if no new position was obfained, the GMSS roceiver wakas for 3
minutes and 30 ssconds every 30 minutas. If a valid position wara to ba obfained
bafore 3 minutes and 30 saconds, then the GNSS recaiver on period is exiended by
20 saconds to saarch for the lowest HDOP bafore the GMSS recaiver is put into
skeap mode.

In addition, if a GMSS signal is presant and a valid location is available, tha GNSS
recaiver is activated every 12 minuies for a duration of 45 seconds to facilitate
opportunity for a location improvemsant fo allow greater positional accuracy for a
meaving beacon.

+ Bsoiween & hours after beacon activation and uniil the end of the dedared operating
kfeime [depending on beacon lype) a localion update shall be attempted at least
avory B0 minutes, after this location updates are nof mandatory.

After 6 hours, if no new position was cbiained, the GNSS receiver wakes every 60
minutes for 3 minutes and 30 seconds. If a valid pesition ware to be obtained bafore
3 minutes and 30 ssconds, then the GMSS recaivar on pariod is extendad by 20
saconds to search for the lowest HDOP bafore the GNSS receivar is put into sleep
mode.

In addition, if a GMSS signal is presant and a valid location is available, the GHNSS
recaiver is activated every 12 minutes for a duralion of 45 seconds to facilitate

opportunity for a location improvement to allow greater positional accuracy for a
moving beacon.
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GHNSS Battery Cummant.

During the GMNSS “sleep™ phases describad above the batiery currant measured averages
40.1mA (A3, Operating mode in F-E-1). During the “wake™ phases described above the
battery current measwred is an average of 54.1mA (A2, Operating mode in F-E-1).
According GNSS oparation cycle dascription above, in case GMSS location non-available
the GMSS “awakas” phasas represants 9,629 of minimum oparating lifetima. With GNSS
location non-available the GMNSS device “wake™ times are longer and hance tha worst-
case mode is with GNSS location non-available, this expected worst-case consumption
is equivalent fo 0,0062x AZ + (1 - 0,0062) x A3 = 41 45mA

Erwan THOMAS
Cartification and Hardware Enginaer
Email: arwan_thomasi@orolia.com
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Ex hibit 5j-iv — Location Coding Protection

CS T.007 Issue & Revision 1 February 2018 section 5.

| Statemeants and descriptions, complate with diagrams as necessary, o
demonsirate that the design:
fv. for location protocal beacons, provides profection against
degradation in baacon 406 MHz parformance due to faulty operabion
or falure in operafion of infernal or exfernal navigation device and
against invalid posifion encoding info the beacon message (see
saction 4.5.5 of 'S T.007);

Supporting Statlements and Do scription

Thea internal navigation device is a u-blox NEO-MEBM GNSS receiver. Thara is no
inerface for an axternal navigation device.

Software Protection

Tha positional data i= sant from the GNSS raceivar in sarial NMEA formal. This data
i= checked for validity by axamining the message field guality bit and calculatad HDOP
{Horizontal Dilution Of Precision) figure. The quality bit is calculated by the GMNSS
recaiver to determine the quality of the position fix and requires three or more satollites
with good signal to noise ratios. The HDOP figure is calculated from the relative
geomatry of the satelliies usad to determine the position fix. The smaller the figura the
batter the positional accuracy. The software rejects position fixes with a HDOP figura
graatar than 20. A fix iz only encodad in a 406 massage whan the GNSS recaiver has
baen able o acquire data from 4 satelliies.

Thasa checks ensure that valid position data is encoded in the 406 MHz message.

If no valid position fix is available, the baacon will revert o transmitting dafault position
valuas afiar 4 hours.

Hardware Protaction

The sarial NMEA data is input to the microconircller. This input is connected io the
GMNSS recaiver as a logic level signal. As the GNSS recaivar is powared from the same
vaoltage power supply as the microcontrollar, it is not possible for the GMSS recaver to
output a voltage from its NMEA ocuiput that can compromise the oparation of the
microcontroller. In addifion, output ports are protectad using serias resistors to limit
current; a fault on the NMEA line will not inhibit normal operation of the beacon.

The power state of the GMNSS receiver is controlled by a ssparate control line
connacted direcily betwean the microcontroller and GMSS receiver. This is used to
power on the GNSS receiver only when a new position fix is required.

Erwan THOMAS
Cartification and Hardwara Enginear
Email: arwan.thomas@orolia.com
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Ex hibit 5j-iii
C'S T.007 Izsue 5 Revision 1 February 2018 soctions 5.

i Statements and descriptions, complaie with diagrams as necessary, o
demonsirate that the dasign:

ii. ensuras that the sef-lost messages (except for GNSS self-lesi) have
default values encodad in pasition fields, at al imes and irespactive of
the navigaftion data input.

Default location values

The self-iast 406 transmission sends a message containing only defaull values
ancoded into position figlds at all times and irespective of the navigation data input.

This is achieved as follows; on successful complation of the self-tests, tho self-lost
function calls the 406 transmission scheduling function with a dedicated paramater
aTestStariTxMNolocation. This paramater i used o indicale to the message
construction code that the message position fislds should only contain the default
position data that is contained in a parmanant non-modifiable data structure and which
are =t io the values as defined in C/'3 T.001 Issue 4 Revision 2 February 2018 A3.2.

Erwan THOMAS
Cartification and Hardware Enginear
Email: arwan.thomasi@orclia.com
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Ex hibit 5v — Sali-test indication of insufficient batiery energy

IS T.00F Izsue 5 Ravision 1 February 2018 section 5.v

technical information for characterisation of the seff-test indicafon of insufficient
battery energy to be provided as par Table F-E.5;

- Minimum Duration of Continuous Operation (Coo), which is dedlared by the
manufaciurer in the type-aporoval applicafon form, Annex G of document
GAS T.007, as the Operafing Lifatime;

- Full Battery Pack Capaaity (Cope), which is dafined as the durafion in hours
that a baacon with a fresh battery pack will continuously operate for in the
worsi-case aperating mode (.. operating mode that draws the highast
curent from the baltery) until it the beacon fails o meet &5 T.001
requirements;

- Capacily corresponding to the Pre-Operational Losses (Ceo), which is
dafined as the duration in hours required to deplets the fresh baftevy by the
value comesponding to the Calciated Battery Pack Pre-Discharge (Leoc) of
the Table F-E 2 * by operalting the beacon in the worsi-case operaling mods;

- Spare baffory pack capacly at ambiont tomperafure (Cseamg), which
carasponds fo the battery enargy that cowld remain after the beacon with a
pre-discharged baffery has besn opevated in the worsi-case mode at
minimum temparaiure for the duration of the dedared minimum confinuous
operation. Cseame may be calculaled as the Full Battery Pack Capadty (Cer)
daducted by the sum of the Capacily of Pre-Operational Losses [Cpg) and
the Minimum Duration of Connuous Operation (Ccp). The value of Cspamg
shall be ded ared by the baacon manufaciurer or measurad by the test facility
and

- Dasgription of condifons and spedfication of critevia that shall be met fo
tigger the indication of Potentialy Insufficient Baffary Enargy (FIE) during
saif-test

Sali-tast indication of insufficient battery energy
According declaration in Annax G, the declared value of Cco is 24 hours.

For result of seli-ast battery indication, the following test on battery remaining capacity
{Csp) iz performed (assuming the baacon hasnt any failure):

- If Gsp » 50% of Cespawa than the sali-iasi result in 3 flashes of white LED (no PIE
indication)

- If Cap = 50%: of Csr.ame then the sali-test result in 2 flashes of white LED (no PIE
indication)

- |If thare iz no rmmaining spare capacity, the sali-iest only results in a single flash of
white LED. That dafine the PIE indication; the battery must be replaced.

Page 1 of 2
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Table F-E.5: Indication of Insufficient Batiery Energy

Parmmeter Units Declared by Verified and MNades
bencon evalunied by
manufacturer | acoepbed best
acility
M duration of Cen i d-.:::l.rmd in Fm:r!u G as “Operating
. Lifetime™. Cioois reguired for the test.
continuous operatian howrs .. . . .
Minimum duration of contineous operation
(Cm )
[Ciem)
Full ]gfil.h\'.':l'_l' Pack hours 33h If needed to caloulate Csr-ams
Capacity (Cary
EBattery Pre-Dperational s IR30m '[:IH'I'E sponds o Looc, as defined in the Tabls F-
Losss (Cra) E2
Spare Battery Capacity at Coramnis rtl.]'l.llltlj: for Ih-: fest, and fh.:l.“ bc
arnbrient temperature {Csr. | hours Sh30m defined by testing (see Formose 4 i section
I T A& 3.6.2.3), ar by calculation, ax fallows:
- Cxrasn= Crr—(Cro+ Cou)
Criteria and conditions to c R""-I':':""EL' Description of PIE criteria and conditions to be
ripger PIE indication Apactiy = L-cn - med to ripger PIE indication. Uss a soparaie
{A s dereribed .
sheet if needed
b |
. Battery discharpe shall cormespond to:
:itp-l. battery pack hours Cro- 30 minutes, or the vales declared by the
= heacon manufschmmer kess 30 minubes
Sep-1: bracon conditions Description of conditions recraked dusing the
(if applicahle) Sipp-1 forwhich the PIE oriteria is not met
Sep-l: obsovations of Test facility observabions of sslf-best indication:
welf-test indication Lime, dumbion, type of indication
- Total battery dizcharpe shall comespond to: Cro
:;:P‘ battery pack hours + Cxr.uum + 30 minutes or the value declared by
the beacon manufacturer plus 30 minwies
Siep-1: bracon conditions D scription of conditions recreaisd during the
(if applicshle) ) Sep-1 forwhich the PIE oriteria is met
Sep-1: obsarvations af Test facility cbservations of PIE indication:
distinct PIE indication time, duration, type of indication
Page 2 of 2
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23/05/2018 B Update resulis with User Location Badio Call Sign protocol
2707208 C Re-run testing with firmware A1

Add test protocols as results of testing for User, National and

Standard Location protocols
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1 Scope

This test report describes the test method, eguipment and set up used to demonstrate compliance of
the 7423 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 reguirements.

The tests were carried out in the manufacturer premises at Orolia SAS, Z.1des 5 Chemins, CS 10028,
£B520, Guidel, France over the period from 23% Jul 2018 to the 26% Jul 2018.

2 Reference Documents

C/ST.001 Issue  Specification for Cospas-Sarsat 406 MHz Distress Beacon
4 Feb 2018

C/ST.007 Issue  Cospas-Sarsat 406 MHz Distress Beacon Type Approval Standard
5 Feb 2018

3 Details of Test Samples

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

EUT ID Description
ELT1 7423
Serial Number 22

Part Number 91-001 -2 XX
Firmware Part Mumber 1001767
Firmware Version A1
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Flaure 1 - Block Diagram of Test Set Up

NMEA TX Simulator SW
Running on Windows PC

Power Beacon under test
Supply

&0 ohm
RF

BT1005
Beacon Tester
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4 Type Approval Testing
Mame and Location of Beacon Tast Facility: Orolia SAS, Z.1 das & Chaming, CS 10028, 56520,
Guidel, France
Dafe of Submission for Testing: 20" Jul 2018
Applicable C/S Standards: Document Issue Revision Date
C/ST.001 4 2 Feb-18
/S T.007 1 1 Feb-18

| hareby confirm that the 406 MHz beacon described above has been successfully esied in accordance with
the Cospas-Sarsat Type Approval Standard (G55 T.007) and complias with the Specification for Cospas-Sarsat
406 MHz Distress Beacons (C/S T.001) as demonstrated in the attached report.

There wera no obsarved non-compliances and'or deviations from standard test proceduras with the following
axcaptions:

1. Only tests procedures 5.8 Beacon Coding Software was performed, 5.9.7 Mavigation System Tast —
Position Data Encoding were parformad

Tha EUT was added 2 wires on the UART port betweaen the GNSS module and the microcontroller fo ensure

that the firmwara is correctly stimulated by a NMEA SW simulator running on windows during TA testing, these
2 wires ensure s that the GNSS module UART signals are not active on the microcontroller.

Signed:

Mame:

Position Held:
Authorised Signatory

Date:
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5 Results

5.1 Test Results Summary Table

Parameiers to be Measured Range of Units | Test Results Comments
Specification
‘Zard-Jul-18 - 26th-Juk 18,
z 2, Mod State 1
16. Coding Software cormed n'a PASS Pear epplcable
- sEample provided for each F-D/F-D.2F-D.3 Table.
coding option of the epplcable coding
tvpes
- eample saf-1as1 massage providad for cormadt n'a PASS Par applcable
each coding oplion of the applicable F-DA/F-0.2F-0.3 Table.
coding types
[ 17. Hawigation System
- Poaition data encoding comact n'a PASS Resulis per Tablas

F-GA, F-C.2 and F-C.3 &3
appropriste
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5.2 Beacon Coding Software

5.2.1 Test conditions

Date of test 23 Jul-2018 to 24th-Jul-2018

Specification /'S T.007 — seclion A_2.8

Baacon Model 423

Serial numbsar EUTY (22}

EUT Med State M5

EUT system configuration during the test, The EUT and test equipment was configured as shown in

including anenna, external ancillary devices and | Figura 1.

muodes of their operation The EUT was powerad from an external 8 DC power
supply.

The anienna port of the EUT was connecied via a 50 ohm
attenusator to the Beacon Tesfter.

MMEA test data was generated using simulator SW and input
directly over a serial link to the EUT.

Mavigation device details (model, inlerface ) MMEA TX Simulator Softwars

Measurement Equipment, provided by beacon Mone
manufacturer, if any

Parformed by Florent Moullet
Varified by Chrystéle Gaudin
Emvironmental conditions Ambient laboratory tfemperature: +20°C to +23°C

Relatie air humidity: 55 to 75% AH

Dieviations from standard test procedures Mone

Mon-compliances noficed Mona
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52.2 Testsetup

Sarsat Recaiver:

Tester Model: BT100AVS, S/N: 2835

These tests require that NMEA data is injected into the beacon via an external simulator rather than
relying on any internal GNSS module. The following procedure is adopted.

o Connect the USE to serial convertor cable to the beacon TX PCBA as follows —

USE Serial Cable | Tx PCB Test-Point Notes

Blue (Gnd) TO or any suitable 0V point

Red (Tx) Ti6E Data transmit from
GMNSS module
(Protected by B23)

Green (Rx) NG Do not connect this
signal

o Start the NMEA Transmit Simulator program and configure it to operate with the serial port
associated with the USE to serial comverior cable.

Phene i @ ommdivy %5 ik

S T

& watiag L P Boarm? ol e e P 8-

Rk Ema (= 0] [CEE

o I a valid position fix is required, ensure that the relevant values are set correctly, ie. SV,
HDOP, position etc.
o Select other options as required.
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@ To simulate NMEA data, click on the “Starl” bution; to simulate “no data”, click the ‘Quick-
stopO’ button - the output will t2mpaorarily stop; to re-start click the ‘Cuick-play O button —

@ =y [

o To completely stop the simulated output, click the *Stop” button.
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5.2.3 Location message

The z423 beacon is switched on from test point A to test point B. Test point A will be used as the
position for GNSS test

-

wal Sakes T\

o
\\ o~
LOCATIONA PN o s
N 4TS v F‘-ﬁ?,
W 328 - -
=\,

s Py, 3
2 g

s g
'."é}” b,

LOCATIONB
N4
w322
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5.2.4 List of protocols
User location protocol
Protocol T.007 parameters (Annex C) Hex-id (default position) with 121 and Intemal GNSS
position source
PLB with Serial Country code: 201 FFFEZFCCI7 AQNCG00TCESIE ] FEFEOFFOD 1446
Wumber Berial number: 99 15 Hex: 292F40018C00FD

Mational use: default “00O000™
Type Approval : 999

Maritime with Country code: 201 FFFEZFCC94 1861861 B6689DES2AFEOFFO1 46
MMSI MMSI: 999999 15 Hex: 992830C30C30C00

Beacon number: O

Moaritime with Country code: 201 FFFE2ZFCC9526F6FGB268FIF322FENFFD 146
Radio Call sign Radic Call sign: XPAO2 15 Hex: 992A4DEDENDGED]
HBeacon number: O

EPIRB non- float Country code: 201 FFFEZFCCOT0000C G00000EYFGCEFEOFFD 146
free with serial Serial number: 99 15 Hex: 992 EDI0] 8C00001
number
Radio Call sign Country code: 201 FFFEXZFCCIDBDBCIASS46EDOFG2ZFEOFFD 46
Radio Call sign: XPAD2 15 Hex: 993BTBTE34AARDI
Heacon number: O
Test Country code: 201 FFFEZFCCOERO0OCGH000344 | DZFEDFFH 46

15 Hex: 930001 SO0

Standard Location Protocol

Protocol T.007 parameters (Ammex C) Hex-id (default position) with 121 and Intemal GNSS
position sounce
PLE with Serial Country code: 201 FFFEZFRCOTROC063TFDFFF 1 | BXATAIEDFGGC
Mumber Serial number: 99 15 Hex: 192FF380C6FFBFF
Type Approval: 999
EPIEB with Serial Country code: 201 FFFEZFRCMPRC063TFDFFR92EF3 TRIEOFGGC
Mumber Berial number: 99 15 Hex: 192DF380C6FFBFF
Type Approval: 999
EPIRB with MMS1 | Country code: 201 FFFE2ZF8C92F423F0TFDFFB2BFO3 TRIEOF GG
MMSEL: 299999 15 Hex: 1925E847 EOFFBFF
Beacon number: O
Test Country code: 201 FFFEZFECYEFCIG3TFDFFEID] SBT33E0FGGC
15 Hex: 193DFISMCGFFBFE
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Mational Location Protocol

Protocol

T.007 parameters (Annex C)

Hex-id (default position) with 121 and Iniemal GNSS5
position source

PLB

Country code: 201
Mational id - 00 1 10000010000 1001

FFFEZF8COB TG FCOFFO 1 20A93TOF3C0010
15Hex: 1936E0RCBFE IFED

EPIRB

Country code: 201
Mational id - 070 11000001 0001 1001

FFFEZF8C9AT MG FCOFFOTASF43TIF3C0010
15 Hex: 1934E08CBFRIFED

Test

Country code: 201

FFFEZFRCOF TGS FCOFFOIFT34TT9F3000 10
15 Hex: 193EE0&CRBFE 1 FED
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5.2.5 Test Method

-

Ensure to have the beacon configured as a z423 for the required protocol test.
2. Connect the NMEA transmit simulator ouiput to the Tx board as described in Set up. (Ensure
to remove the connection for each protocol or beacon configuration programming with
beacon configurator).
Ensure the beacon is connected to a 406 MHz beacon decoder
4, For each protocol,
. Using Beacon Configurator, program the awaited hex-id of the beacon
. Run Live mode, initiate the NMEA simulator with the first position:
o Confirm that, the awaited hex-id and first position is received.
o Stop the NMEA simulator, change the posifion to the second position, and
restart it
o Confirm that, the awaited hex-id and second position is received (& mins after
the first one obviously)
. Stop the beacon and the NMEA simulator, and run short self-test mode and note the
received message content
. initiate the MMEA simulator with the first position
. Ensure that the GMSS self-test limit is not reached. If reached, reset the counter with
the beacon configurator
. Stop the beacon and run GNSS self-test mode:
o Confirm that, the awaited hex-id and first position is receied.
5. Fill in the results for each mode: Live position A and Live position B, Self-test, GNSS self-
test (using position A)

Lo

5.2.6 Messages as per Appendix D to Annex F

Hereafter the Appendix D to Annex F shows the tables F-D.2 and F-D.3 filled with the operational
and self-test messages used for the validation. The table F-D.1 is not applicable.
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5.2.7 Table F-D.2

Protocol

Operational Message
(in hexadecimal including bit and frame synchronisafion bits)

Location
A1

Location
g1

bit and frame
synchronisation bits)

Self-Test Message (in hexadecimal including

GNSS Self-Test Message (if applicable, in
hexadecimal, including bit and frame
synchronisation bits)

Location “A”

Standard
Location:

PLB with Serial
Number

EPIRB with Serial
Number

EPIRB with MMSI

National Location:
PLB

National Location:
EFPIRB

FFFE2FBCOTFICO632FEQT 1556657 8C020664

FFFE2F8COTFAC0632FEOEROFEFFTOC2TOCSD

FFFEDO8COTFOCOE37TFDFFF11B23783E0FE6C

FFFEDO2COTFICO632FENT 15566B72C020664

FFFE2FBCOEFIC0632FEDTT DE3BETAC020664

FFFE2F8CO6FAC0632FEOEDOCB2FT0C270CED

FFFEDO8COBFOCO63TFDFFOO2EF3TE3EOFEEC

FFFEDO2CO6FIC0632FENT TDE3BETEC020664

FFFE2F8CO2F423F02FEDT 56F24B78C020664

FFFEZF8CO2F423F02FEDGFBEADFTOCZTOCED

FFFEDOBCOZF423F07 FOFFB2BFOG783EOFE6C

FFFEDO2CO2F423F 02FEQT S6F 24B78C020664

FFFE2F8COBT0464BF10373AD2F7 71000060

FFFEZFECOBT 0464BEBDII5A430CETE100006D

FFFEDOBCOBT0465FCOFF0120A0379F3C0010

FFFEDO2COBT0464BF 1037 3AD2F7 721000060

FFFE2FACOAT0484BF103752E727721000D60

FFFE2FCOAT0484BEB035CC051B781000060

FFFEDOSCOATO465FCOFFOTAIF4370F3C0010

FFFEDOSCIAT0464BF 103752E7 277 81000060
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528 Table F-D.3

Operational Message
(in hexadecimal including bit and frame

Seli-Test Message (in hexadecimal
including bit and frame

GNSS Self Test Message
(if applicable, in hexadecimal, including bit
and frame synchronisation

Protocol synchronisation bits) synchronisation bits) bits)
Location Location -
e B Location “A
:t?n::rn S FFFE2FCCOTAODOCED0TCES3E1FESFO037CO7 | FFFE2FCCOTAODOCE007 CES3E1FESFT 036553 FFFEDOCCO7AD00CE007CES3E1FEFEOFFO146 | FFREDOCCOTAOO0CE007 CES3ET FESFO037 CO7
Maritime with
MMSI FFFE2FCCO4106136186600DE52A5F0037CO7 | FFFE2FCCO4106106186600DE52A5F 7036553 |  FFFEDOCCO4186136126680DE52AFEOFF0146 | FFFEDOCCO4186126106500DEE2A5FO087COT
g‘:‘;‘(;”z?ﬂ“!:‘gn FFFE2FCCO526F6F0EB268FOF3225F0037CAT FFFE2FCCO526F6FD6B268FOF 3225F 7036553 FFFEDOCCO526F6F0EB268FOF322FEOFFD 146 FFFEDDCCO526F 6F06B268FOF3225F0037C07

EPIRB non- float
free with serial
number

Radio Call sign

FFFE2FCCO70000CE00000EIFECESFO03T CO7

FFFE2FCCO70000CE00000EIFECESFT 036553

FFFEDDCCO70000CE00000EQFECEFENFFO146

FFFEDOCCO7 D000CE00000EIFECESFO03T CO7

FFFE2FCCODBDBC1AS5468EDOFA25F0037 GO

FFFE2FCCODBDBC1AS5468EDIF625FT 036553

FFFEDOCCODBOBC1A55468EDAF62FEOFFO146

FFFEDOCCADBDBC1A55468EDAF625FA037CAT
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5.2.9 Test protocols

Operational Message

Self-Test Message (in hexadecimal including

GNSS Seli-Test Message (if applicable, in

. . p NS bit and frame hexadecimal, including bit and frame
(in hexadecimal including bit and frame synchronisation bits) synchronisation bits) synchmnisalié]n bits)
Location Location Location "A”
Protocol AT B!
Standard FFFEZFECOEFICOE32FENTETIC137 8C020664 FFFEZFECOEFICOE3ZFENGCAS4E770C2ZT0CED FFFEDOBCOEFICO637FDFFEID15B783E0FEEC FFFEDOSCOEFICOE3ZFENTETAC1378C0O20664
Location:
Test
National Location: | FFFEZFSCOF70464BF103737AD23781000D6D | FFFEZFECOF70464BEB035A04F 17781000060 FFFEDOBCOF7 0465F COFFO1F75477 9F3C0010 FFFEDOSCOF704648F103737AD23781000060
Test
User Location: FFFEZFCCOEBO00CE000003441D25F0037Ca7 FFFEZFCCOEBO00CE000003441D25F7036553 FFFEDOCCOES000CE000003441 D2FEOF FO146 FFFEDOCCOERDO0CE000003441 D25F 0037 CO7
Test
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5.3 Navigation System Test

5.3.1 Test conditions
Diate of st 24th-Jul-2018 to 26-Jul-2018
Specification /S T.00T — seclion A_3.8.7
Beacon Modeal 473
Serial numbser EUT1 (22)
EUT Mod State M5

EUT system configuration during the test,
including antenna, external ancillary devices and
miodes of their operation

The EUT and test eqguipmeant was configurad as shown in

Figure 1.

The EUT was powered from an exéernal 6V DC power

supply.

The anenna port of the EUT was connecied via a 50 ohm

atienuator to the Beacon Tester.

MNMEA test data was generated using simulator SW and input

directly over a serial link to the EUT.

Mavigation device details (model, inlerface)

NMEA TX Simulator Softwars

Measurament Equipment, provided by beacon None
manufacturer, if any

Performed by Florant Moullet
Verified by Chrystéle Gaudin

Emvironmental conditions

Ambient laboratory lemperature: +20°C to +23°C
Relative air humidity: 55 to 75% RH

Dweviations from standard #est procedures

None

Mon-compliances noficed

MNone
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5.3.2 Test method
o Connect the NMEA transmit simulator cutput to the TX board as describad in 5.2

o Ensure the baacon is connected to a 406 Mhz beacon dacoder
o User location protocol

o Program the beacon with the following Hax-1D to set the beacon in User Location Protocol:
x FFFEZFCCOERMNCEN0003441 D2FEOFFO146

Enzure that, for each of the following table TAELE D.1, the® User Location protocol” is
decodad by the beacon decodar.

=]

o Then Follow the instruction for each row and first column in the TABLE D.A from T.007 and
Fill in the results in Table F-C.1 from the beacon decodar output

=]

Enzure to fill the third column in Table F-C.1 by varifying that the sacond column results are
equal to the required value or time in the last column from TABLE DA

o Fill in the Test Result

o Standard location protocol

o Using Baacon Configurator, program the beacon with the following Hax-I1D o saf the baacon
in Standard Location Protocol: 0xFFFE2FBCOEFSCOG63TFDFFS3D1 5BTE3EOFGEC

o Ensure that, for each of the following table TABLE D.2, the” Standard Location protocol” is
decodad by the baacon decodar.

Than Follow the instruction for each row and first column in the TABLE D.2 from T.007 and
Fill in the results in Table F-C.2 from the beacon decoder output

o

o Ensure to fill the third column in Table F-C.2 by verifying that the second column resulis are
aqual to the reguired value or tima in the last column from TABLE D.2

o Fill in the Test Rosult
o Nafional location protocol

o Program tha beacon with the following Hax-1D to sat the baacon in Mational Location
Protocol: OxFFFE2FSCOFT 0465 FCOFFO FT5477aF3C0010

o Ensure that, for each of the step of the TABLE D3, the “MNational Location protocol” is
decodad by the baacon decodar.

o Then Follow the instruction for each row and first column in the TABLE D.3 from T.007 and
Fill in the results in Table F-C.3 from the beacon decodar output

o Ensure to fill the third column in Table F-C.3 by verifying that the second column resulis ara
aqual to thae required value or tima in the last column from TABLE D.3

o Fill in the Test Result
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5.3.3 Position Data Encoding — Appendix C to Annex F: NAVIGATION SYSTEM TEST
RESULTS

Tahle F-C.1 of CfS T.007 Issue 5 Feb 2018
Position Data Encoding Results User-Location Protocol

'w:n]:ﬂ _Re':err.'nv:?" Walue of Encoded Location Bits Transmitted by Beacon E mnn_:'mm that BCH
(See Table D.1) Comect (V)

I Bits 108-132 = OFEOFRD v
Bits 108 — 132 = 1001000

2 Mumber of seconds afier providing navigation data that W
lreacon transmitted the above encoded location information:
|50 5
3 Bits 108-132 = DOO0000 ')
4 Bits 108-132 = D00GB3C v
5 Bits 108-132 = 100TB3C ')
[ Bits 108-132 = 1B2E590 W
T Bits 108-132 = 1B29590 ')
B Bits 108-132 = DB41B40 'l
@ Bits 108-132 = DB3CH40 vV
10 Bits 108-132 = 14918A7 ')

Self-Test Navigation Test Scripis

Bits 108-132 = OFEOFFD

=

12 Bits 108-132 = OFEOFRD W
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Table F-C.2 of C/S T.0W7 Issue 5 Feb 2008
Position Data Encoding Results Standard Location Protocol

Script Reference ; . Lo . Confirmation that BCH
i WV alue of E zd Location Bits Transmitte 2BCOT
[Sae Table [.7) alue of Encoded Location Bits Transmitted by Beacon Coreet (V)

I Bits (5-85 = OFFBFF Vv
Bits 113-132 = 3E0F

Bits 65-85 = 100400
Bits 113-132 = B420E
Mumber of seconds after providing navigation data that W
beacon transmitted the above encoded location information:
[i8s

(%]

Bits 65-85 = DO
Bits 113-132 = 83600

Bits 65-85 = DDOACF
Bits 113-132 = OF222

Bits fi5-85 = D012CE
Bits 113-132 = D3A60

Bits 65-85 = 100ECF
Bits 113-132 = OFA 1O

- Bits 65-85 = 1B2964
Bits 113-132 = S0ADD

Bits 65-85 = 1B2064
Bits 113-132 = B4EDD

Bits 65-85 = DBAG00
Bits 113-132 = 03801

Bits (5-85 = DBA200
Bits 113-132 = OR00

Bits 65-85 = 14062A
Bits 113-132 = BO200

Self-Test Navigation Test Scripis

Bits i5-85 = OFFBFF
Bits 113-132 = 83E0F

Bits 65-85 = OFFBFF
Bits 113-132 = 83E0F
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Tahle F-C.3 of C/S T.007 Issue 5 Feb 2018
Position Data Encoding Results Mational Location Protocol

Script . - ] .
Reference (S5ee  [Value of Encoded Location Bits Transmitted by Beacon { mn'-'_jmm that BCH
Tahla T3 Comect (V)
Table [.3)
| Bits 59-85 = 3F31 FED vV
Bits 113-126 = 2TCF
Hits
Bits 11
2 [Mumber of seconds after providing navigation data that W
peacon transmitied the above encoded location information:
[ 85
4 Bits 50-35 = (000000 vV
' Bits 113-126 = 260D
a Hits 59-85 .= O01P6TE v

Bits 59-35 = 0D156TA
Bits 113-126 = 2710

Bits 59-35 = AD1BGTT
Bits 113-126 = 0740

T Bits 59-85 = GCAOE20
Bits 113-126 = 0600

Bits 59-85 = GCA2H20
Bits 113-126 = 2100

Bits 50-85 = ID036E0
Bits 113-126 = 0701

Bits 59-85 = 2CF5680
Bits 113-126 = 2009

Bits 59-85 = 523F14F
Bits 113-126 = 2040

Self-Test Navigation Test Scripts

Bits 59-85 = 3FE 1 FED
Bits 113-126 = 2TCF

Bits 59-85 = 3FE1 FEQ
Bits 113-126 = 3TCF
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6 Photographs

Mot applicable.

7 Test Equipment Used

The following test equipment was used during the execution of the test procedure:

Type Description Calibration due
Antenna Load 50 ohm RF attenuator Mot applicable
Beacon Tester BT100ANS 18-Mov-2018
S/N: 2835
MMEA String MMEA Transmit Simulator SW Mot applicable
Generator Version V1.8 Build 65
running on Windows PC
Power Supply |SO-TECH Mot applicable
IPS 405

S/N: 523D097G1

8 Other Technical Information
Mot applicable.
9 Technical data submitied by Beacon manufacturer

Mot applicable
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Test measurements within this report have been carried out in Modification State 0 (reference TUV
SUD document 75942209 Report 1) with limited repeat measurements made in Modification State 1.
The table below displays the difference in current draw between the two Modifications States:

Operating Mode

Modification State O

Modification State 1

% Difference

Average Current
(mA)

Average Current
(mA)

Mod State 1 to
0

1, Standby 0.00001455 0.00001462 0.48
2, ON at EUT switch (GPS

search) 57.19 >4 -5.58
3, ON at EUT (GPS Sleep) 47.69 45.14 -5.35
4, On at EUT switch (A2 +A3) 55.84 52.46 -6.05
5, Self-test 50.97 40.08 -21.37
6, GNSS Self-test (Timeout) 18.17 18.71 2.97
7, GNSS Self-test (Burst) 27.84 24.94 -10.42
8, On at EUT + Strobe Morse

Code 52.23 52.37 0.27
9, TEST button held (continuous) 17.89 18.27 2.12

Comments:

Measurements conclude that the average currents in Modification State 1 are generally comparable
or lower than those measured for Modification State O.
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