Configuration 7 (SLP, TA000011 / TSR014)

Test Start: 2021-09-30 17:06 GMT
Test End: 2021-10-01 08:41 GMT
15 Hex ID: 193DF380C6FFBFF
Actual location of the test beacon: 50.814305
(Daedalus Airfield, Lee-on-the-Solent, Central) -1.2017598
Satellite S:tellite 15 Hex ID Doppler Doppler CTA Location
ID ass Provided by LUT | Latitude | Longitude TCA (deg) | EmOr
Number (km)
12 65179 193DF380C665C05* 50.816 -1.199 2?510'23?0 3.705 0.270
. 2021-09-30
11 77571 | 193DF380C665C05* | 50.821 -1.203 20:07:36 -7.58 0.749
11 77570 | 193DF380C665C05* | 50827 | -1.204 | 292009301 7777 | 4410
. 2021-10-01
114 11650 | 193DF380C665C05* | 50.814 -1.206 03-04:09 -5.222 0.300
. 2021-10-01
114 11651 | 193DF380C665C05* | 51.804 -0.014 04:43:32 10 137.486
12 65180 | 193DF380C665C05* | 50.813 -1.198 2(1)529_14:292'?0 -12.038 | 0.301
Location Errors greater than 5 km are marked in red text.
Ratio of Successful _ number of Doppler solutions within 5 km with 1°<CTA<21°
Solutions number of satellite passes over test duration with 1°<CTA<21°
_ 5
6
= 83.33%

*NOTE: Hex ID is provided with location but the Hex ID with default values is
193DF380C6FFBFF.
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Configuration 8 (SLP, TA000011 / TSR014)

Test Start: 2022-04-21 15:02 GMT
Test End: 2022-04-22 08:33 GMT
15 Hex ID: 193DF380C6FFBFF
Actual location of the test beacon: 50.814333
(Daedalus Airfield, Lee-on-the-Solent, Central) -1.2017389
Satellite | Satellite 15 Hex ID Doppler | Doppler CTA | Location
ID Pass Provided by LUT | Latitude | Longitude TCA (deg) | EM™Or
Number (km)
2021-06-
114 | 14532 | 193DF380C665C05* | 50.818 | -1.206 18 14515 | 0507
16:14:16
2021-06-
12 68044 | 193DF380C665C05* | 50.814 | -1.207 18 18.985 | 0.369
16:41:46
2021-06-
12 68045 | 193DF380C665C05* | 50.819 | -1.198 18 572 | 0585
17:03:49
2021-06-
13 49769 | 193DF380C665C05* | 50.818 | -1.196 18 10095 | 0576
18:21:53
2021-06-
12 68046 | 193DF380C665C05* | 50.817 | -1.234 18 0831 | 2283
18:56:33
2021-06-
13 49770 | 193DF380C665C05* | 50.818 | -1.206 18 4949 | 0507
20:03:27
2021-06-
10 87211 | 193DF380C665C05* | 50.815 | -1.207 18 3322 | 0376
20:23:21
2021-06-
10 87210 | 193DF380C665C05* | 50.82 | -1.202 18 11566 | 0633
20:35:44
2021-06-
13 49771 | 193DF380C665C05* | 50.841 | -1.257 18 20908 | 4.882
22:16:20
2021-06-
10 87212 | 193DF380C665C05* | 50.824 | -1.219 19 19388 | 1.620
02:44:00
2021-06-
114 | 14538 | 193DF380C665C05* | 50.814 | -1.199 19 13248 | 0.197
04:24:01
2021-06-
114 | 14539 | 193DF380C665C05* | 50.814 | -1.202 19 249 | 0038
06:02:38
2021-06-
114 | 14540 | 193DF380C665C05* | 50.823 | -1.23 19 16399 | 2206
06:38:17
2021-06-
12 68052 | 193DF380C665C05* | 50.811 | -1.202 19 17795 | 0.368
06:52:16

Location Errors greater than 5 km are marked in red text.
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Ratio of Successful _ number of Doppler solutions within 5 km with 1°<CTA<21°
Solutions number of satellite passes over test duration with 1°<CTA<21°
- 14
14
=  100%

*NOTE: Hex ID is provided with location but the Hex ID with default values is 193DF380C6FFBFF

Summary
The EUT complies with clause A.2.5 of Cospas-Sarsat T.007.
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2131

2.13.2

2.13.3

2134

2.13.5

BEACON ANTENNA TEST

Specification

Cospas-Sarsat T.007, Clause A.2.6

Equipment Under Test and Modification State

PLB-450, S/N:TA000011 - Modification State 0

Date of Test

25 August 2021 & 31 August 2021

Test Equipment Used

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

Laboratory Environmental Conditions

Ambient Temperature 21.2 - 24°C
Relative Humidity 48.4 — 64.5%

Note: Battery Current comparison measurements were performed between all modifications
states. The results can be found in Annex B below which shows that the measurements
recorded are similar.
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2.13.6

Configuration 3 (Dry)

Test Results

Legend: Strikeout Under-range Over-range Vv-Vh <10 dB
Elevation Angle (degrees)
10 20 30 40 50
A;E‘I‘;h ERP  Ant | EIRP At | EIRP  Ant | EIRP  Ant | ERP  Ant
(Degrees) dBm dBi dBm dBi dBm dBi dBm dBi dBm dBi
0| 36.33 -0.24 | 4044 3.87 41.57 5.00 36.50 -0.07 32.44 -4.13
30 | 36.43 -0.14 | 40.35 3.78 41.67 5.10 36.38 -0.19 32.77 -3.80
60 | 36.54 -0.03 | 40.34 3.77 41.76 5.19 36.36 -0.21 32.68 -3.89
90 | 36.75 0.18 40.43 3.86 41.98 5.41 35.92 -0.65 33.10 -3.47
120 | 36.57 0.00 40.42 3.85 41.97 5.40 35.77 -0.80 33.42 -3.15
150 | 36.18 -0.39 | 40.31 3.74 41.77 5.20 35.59 -0.98 33.08 -3.49
180 | 36.58 0.01 40.31 3.74 41.67 5.10 35.76 -0.81 33.32 -3.25
210 | 36.66 0.09 40.31 3.74 41.66 5.09 36.22 -0.35 33.31 -3.26
240 | 36.46 -0.11 40.11 3.54 41.75 5.18 36.81 0.24 32.30 -4.27
270 | 36.35 -0.22 40.11 3.54 41.55 4.98 36.85 0.28 3448  -5.09
300 | 36.44 -0.13 | 40.12 3.55 41.85 5.28 36.68 0.11 32.74 -3.83
330 | 36.23 -0.34 | 40.03 3.46 41.66 5.09 36.69 0.12 32.37 -4.20
Elevation Angle (degrees)
10 20 30 40 50
Azimuth
Angle dBuVv | dBuVh | dBuVv @ dBuVh | dBuVv @ dBuVh | dBuVv @ dBuVh | dBuVv @ dBuVh
(Degrees)
0| 106.08 | 83.48 | 109.78 87.58 | 110.18 90.78 | 103.88 @ 90.88 | 98.38 @ 83.08
30| 106.18 | 84.58 | 109.68 88.68 | 110.28 90.48 | 103.78 @ 90.28 | 98.78 | 79.98
60 | 106.28 | 85.88 | 109.68 87.58 | 110.38 = 90.48 | 103.78 89.98 | 98.68 @ 80.78
90 | 106.48 | 86.58 | 109.78 85.58 | 110.58 @ 91.68 | 103.38 88.48 | 99.08 82.28
120 | 106.28 | 88.18 | 109.78 | 83.68 | 110.58 91.28 | 103.28 86.28 | 99.28  86.18
150 | 105.88 | 88.58 | 109.68 77.78 | 110.38 91.08 | 103.08 @ 87.08 | 98.78 @ 88.28
180 | 106.28 | 88.48 | 109.68 74.38 | 110.28 90.98 | 103.28 85.68 | 99.08 @ 87.78
210 | 106.38 | 87.48 | 109.68 73.48 | 110.28 90.18 | 103.78 83.18 | 99.08 @ 87.68
240 | 106.18 | 87.28 | 109.48 71.48 | 110.38 = 89.38 | 104.38 82.08 | 97.98 @ 87.68
270 | 106.08 | 85.98 | 109.48 78.38 | 110.18 = 88.38 | 104.38 8598 | 97.38 @ 83.48
300 | 106.18 | 85.08 | 109.48 82.38 | 11048 89.28 | 104.18 87.68 | 98.78 @ 76.68
330 | 105.98 | 84.48 | 109.38 85.78 | 110.28 89.98 | 104.08 90.98 | 98.38 @ 80.08
Min (Vv-Vh) 17.3 21.0 18.9 13.0 10.3
EIRPLoss = Ptambient - Pteo,=  36.57 - 36.80 =-0.23dB
EIRPmaxeoL = Max[EIRPmax, (EIRPmax - EIRPLoss)] = Max|[ 41.98, 4221 ]=42.21dBm
EIRPmineoL = MIin[EIRPmin, (EIRPmin - EIRPLoss)] = Min[ 32.30, 32.53 ]=32.30dBm
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Configuration 3 (Wet)

Legend: Strikeout Under-range Over-range Vv-Vh <10 dB
Elevation Angle (degrees)
10 20 30 40 50
A/i'r:gll‘;h ERP  Ant | ERP  Ant | ERP  Ant | EIRP  Ant | EIRP  Ant
(Degrees) dBm dBi dBm dBi dBm dBi dBm dBi dBm dBi
0| 3594 -0.63 39.58 3.01 40.59 4.02 3565 -092 | 3482 -5.05
30| 36.24 -0.33 39.77 3.20 40.78 4.21 3480 177 | 31.72 @ -4.85
60 | 36.13 @ -0.44 39.97 3.40 40.59 4.02 35.04 153 | 3223 -4.34
90 | 36.12 @ -0.45 39.76 3.19 40.97 4.40 3512 145 | 3253 -4.04
120 | 35.71 -0.86 39.74 3.17 40.77 4.20 3494 163 | 3234 -4.23
150 | 35.91 -0.66 39.63 3.06 40.86 4.29 3476  -1.81 32.21 -4.36
180 | 35.81 -0.76 39.43 2.86 40.44 3.87 3472 185 | 344 -5.16
210 | 35.92 @ -0.65 39.23 2.66 40.44 3.87 3499 -158 | 31.59 -4.98
240 | 35.73 @ -0.84 39.33 2.76 40.43 3.86 3480 177 | 3443 -5.14
270 | 35.83 -0.74 39.44 2.87 40.74 417 3532 125 | 3488 -4.99
300 | 35.54 @ -1.03 39.44 2.87 40.64 4.07 35.63 -094 | 3447 -510
330 | 36.03 @ -0.54 39.56 2.99 40.76 419 3539 -1.18 | 3696 -5.61
Elevation Angle (degrees)
10 20 30 40 50
Azimuth
Angle dBuVvh ' dBuVh | dBuVh | dBuVh | dBuVh ' dBuVh | dBuVh dBupVh | dBuVh @ dBuVh
(Degrees)
0| 10568 | 84.98 | 108.88 90.58 | 109.18 90.98 | 102.98 90.98 | 97.48 @ 81.58
30 | 105.98 | 84.88 | 109.08 90.68 | 109.38 91.08 | 102.08 = 90.88 | 97.58 @ 84.58
60 | 105.88 | 83.88 | 109.28 @ 90.58 | 109.18 91.08 | 102.28 ' 91.58 | 98.18 @ 82.68
90 | 105.88 | 80.98 | 109.08 @ 89.18 | 109.58 90.28 | 102.48 89.88 | 98.48 83.08
120 | 105.48 | 78.48 | 109.08 @ 87.48 | 109.38 89.68 | 102.38 87.98 | 98.28 @ 82.98
150 | 105.68 | 76.68 | 108.98 @ 84.58 | 109.48 88.58 | 102.28 84.58 | 97.98 86.58
180 | 105.58 | 78.88 | 108.78 = 83.88 | 109.08 @ 86.58 | 102.28 80.88 | 97.18 @ 85.68
210 | 105.68 | 82.08 | 108.58 @ 84.58 | 109.08 84.68 | 102.58 @ 75.58 | 97.38 @ 85.58
240 | 10548 | 82.88 | 108.68 @ 84.98 | 109.08 82.48 | 102.38 = 75.78 | 97.28 @ 84.48
270 | 105.58 | 83.88 | 108.78 | 86.18 | 109.38 84.78 | 102.88 81.18 | 97.58 @ 79.68
300 | 105.28 | 84.28 | 108.78 @ 86.58 | 109.28 86.48 | 103.18 = 83.48 | 9748 @ 78.68
330 | 105.78 | 84.28 | 108.88 @ 88.98 | 109.38 89.38 | 102.78 89.58 | 96.98 @ 77.88
Min (Vv-Vh) 20.7 18.3 18.1 10.7 11.4
EIRPLoss = Ptambient - PteoL = 36.57 - 36.80 =-0.23dB
EIRPmaxeoL = Max[EIRPmax, (EIRPmax - EIRPLoss)] = Max[ 40.97, 41.20 ]=41.20dBm
EIRPmineo. = Min[EIRPmin, (EIRPmin - EIRPLoss)] = Min[ 31.59, 31.82 ]=31.59dBm
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Configuration 4

Legend: Strikeout Under-range Over-range Vv-Vh <10 dB

Elevation Angle (degrees)

10 20 30 40 50
A/i'rzml‘éh EIRP  Ant EIRP Ant | ERP  Ant | EIRP  Ant | EIRP  Ant
(Degfees) dBm  dBi dBm dBi | dBm  dBi | dBm = dBi | dBm  dBi

0| 33.84 | -2.73 36.94 0.37 | 38.13 1.56 36.21 -0.36 | 33.24 -3.33

90 | 38.11 1.54 38.54 197 | 39.06 2.49 36.82 0.25 | 34.80 -1.77

180 | 35.01 @ -1.56 38.71 214 | 3935 278 37.71 1.14 | 36.20 @ -0.37

270 | 36.19 | -0.38 39.69 3.12 | 39.61 3.04 36.64 0.07 | 35.08 -1.49

EIRPLoss = Ptampient - PteoL= ~ 36.57 - 36.80 =-0.23dB
EIRPmaxoL = Max[EIRPmasx, (EIRPmax - EIRPLoss)] = Max| 39.69, 39.92 ]=39.92dBm
EIRPmineoL = MIn[EIRPin, (EIRPmin - EIRPLoss)] = Min[ 33.24, 33.47 ]=33.24dBm

Note: Ptambient was measured in modification state 3
PteoL was measured in modification state 2

Summary
The EUT fails to comply with clause A.3.2.1 of Cospas-Sarsat T.007 for Configuration 3

(Wet). Measurement outside the limits stated in C/S T.007. However, the result is within
the Test Facility Accuracy stated in C/S T.007, clause A.1.
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2.14.1

2.14.2

2143

2144

2.14.5

2.14.6

NAVIGATION SYSTEM TEST

Specification

Cospas-Sarsat T.007, Clause A.2.7

Equipment Under Test and Modification State
PLB3, S/N: TA000005 - Modification State 2

Date of Test

01 November 2021 & 04 November 2021 & 08 November 2021 & 10 November 2021 &
22 November 2021 & 23 November 2021

Test Equipment Used

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

Laboratory Environmental Conditions
Ambient Temperature 15.5° - 23.6°C
Relative Humidity 42.5 - 88.7%

Test Results

Additional Test Information

Where a GNSS simulator was used the following settings applied:
Band: L1

Frequency: 1575.42 MHz

Free space loss at 1m used for signal strength calibration: 34.38792709

National 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

FFFE2F8C9B70465FCOFF0120A9379F3CFD3C 37
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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 1.007 Time to Acquire Location Error in Time to Acquire Location Error in
Position (sec) metres Position (sec) metres

Configuration 7 (Wet) 56 24 55 32.5

Configuration 8 56 24 55 32.5

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

® GNSS Site Survey — Live Location

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

Location: N51°22.62° W 1°49.86’ ©®

Data Acquired at 16:06:36 FFFE2F8C9F00C04CD701CADS575F79208025B
Location: N 50° 48.66° W 1°37.38° ©

Data Updated at 16:15:02 FFFE2F8C9F00C04CB1019F102A3794200724
Data Update Interval 8min26s

® Input from GNSS simulator
Position 2 was applied immediately after the first message encoded with position 1.
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Encoded Position Data Update Interval (C/S T.007 A.3.8.3) — Long Test:

Locations: N 45.25752° W 73.5913° (Start location). N 45.73752° W 73.5913° (Location 2) N 45.73752° W 73.5513°
(Location 3) N 45.25752° W 73.5513° (Location 4) ®

Parameter Update interval Limit

0 hto 2.5 h — Minimum 04:10* 2 04:25
0 hto 2.5 h — Maximum 08:23 <16:30
Assessment Result Limit
Results indicate that data changes as per C/S T.001 4.5.5.4 (Y/N) Y (see summary comment) | Y
Results indicate that data changes as per manufacturer’'s update Y Y
scheme (Y/N)

® Input from GNSS simulator
Locations cycled through 1 to 4 continuously with an update interval of 02:00. Scenario
moves in 2.225 km steps between locations 1 to 2 and 3 to 4. Steps size 3.105 km between
locations 2to 3 and 4 to 1.

*Refer to OSL document 921S-04094 Issue 01.40 showing 4:10s due to non
synchronisation between 406 and GNSS timings.

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°22.583 W 1°49.833' @

Data Acquired at 08:45:36 FFFE2F8C9B70464CD701CD8757379208FF77
GNSS Signal Navigation Data Removed

Last Message with Encoded Data 12:45:06 FFFE2F8C9B70464CD701CD8757379208FF77
Data Updated at 12:45:54 FFFE2F8C9B70465FCOFF0120A9379F3CFD3C
Last Valid Position Held 239 min30s

Return to Default Position v

® Input from GNSS simulator
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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

FFFE2F8C97F9C0637FDFFF11B23783E0F66C 37

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 7 (Wet) 56 24 55 325

Configuration 8 56 24 55 32.5

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

® GNSS Site Survey — Live Location

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

Location: N 51°22.62° W 1°49.86°®

Data Acquired at 12:46:52 FFFE2F8C9EF9C06333A03ECA66771DA4D4D0
Location: N 50° 48.66° W 1°37.38° ©

Data Updated at 12:59:32 FFFE2F8C9EF9C06332E0311EC7778EA76951
Data Update Interval 12min40s

® Input from GNSS simulator
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Encoded Position Data Update Interval (C/S T.007 A.3.8.3) — Long Test:

Locations: N 45.25752° W 73.5913° (Start location). N 45.73752° W 73.5913° (Location 2) N 45.73752° W 73.5513°
(Location 3) N 45.25752° W 73.5513° (Location 4) ®

Parameter Update interval Limit

0 hto 2.5 h — Minimum 04:10* > 04:25
0 hto 2.5 h — Maximum 08:24 <16:30
Assessment Result Limit
Results indicate that data changes as per C/S T.001 4.5.5.4 (Y/N) Y (see summary comment) | Y
I(-'\\’(e/'s\llilts indicate that data changes as per manufacturer’'s update scheme Y Y

® Input from GNSS simulator
Locations cycled through 1 to 4 continuously with an update interval of 02:00. Scenario
moves in 2.225 km steps between locations 1 to 2 and 3 to 4. Steps size 3.105 km between
locations 2to 3 and 4 to 1.

*Refer to OSL document 921S-04094 Issue 01.40 showing 4:10s due to non
synchronisation between 406 and GNSS timings.

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°22'36” W 1°49' 52" @

Data Acquired at 11:11:48 FFFE2F8C97F9C06333A039E6C1F71DA4D4D0
GNSS Signal Navigation Data Removed

Last Message with Encoded Data 15:11:25 FFFE2F8C97F9C06333A039E6C1F71DA4D4D0
Data Updated at 15:12:14 FFFE2F8C9EED00167FDFFECEAO0B783E0F66C
Last Valid Position Held 239 mins 37 s

Return to Default Position 4

® Input from GNSS simulator
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RLS 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

FFFE2F8CODFE7018DFEFF8129DF861FOFABE 37

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 7 (Wet) 56 24 56 325

Configuration 8 56 24 55 32.5

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

® GNSS Site Survey — Live Location

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

Location: N 51°22.62° W 1°49.86°®

Data Acquired at 14:11:33 FFFE2F8C9DFE7018CCF024AD44F84ECA2A3C
Location: N 50° 48.66° W 1°37.38° ©

Data Updated at 14:21:41 FFFE2F8C9DFE7018CCD01C855BB856976D56
Data Update Interval 10 min 08 s

® Input from GNSS simulator
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Encoded Position Data Update Interval (C/S T.007 A.3.8.3) — Long Test:

Locations: N 45.25752° W 73.5913° (Start location). N 45.73752° W 73.5913° (Location 2) N 45.73752° W 73.5513°
(Location 3) N 45.25752° W 73.5513° (Location 4) ®

Parameter Update interval Limit

0 h to 24 h — Minimum 04:54 > 04:25

0 h to 24 h — Maximum 05:02 <16:30
Assessment Result Limit
Results indicate that data changes as per C/S T.001 4.5.5.4 (Y/N) Y (see summary comment) | Y
I(-'\\’(e/'s\llilts indicate that data changes as per manufacturer’'s update scheme Y Y

® Input from GNSS simulator
Locations cycled through 1 to 4 continuously with an update interval of 02:00. Scenario
moves in 2.225 km steps between locations 1 to 2 and 3 to 4. Steps size 3.105 km between
locations 2to 3 and 4 to 1.

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°22'36” W 1°49' 52" @

Data Acquired at 11:14:18 FFFE2F8C9DFB40058CF02511A9B84ECA2A3C
GNSS Signal Navigation Data Removed

Last Message with Encoded Data 15:11:55 FFFE2F8C9DFB40058CF02511A9B84ECA2A3C
Data Updated at 15:12:44 FFFE2F8CODFE7018DFEFF8129DF861FOFABE
Last Valid Position Held 237 mins 37 s

Return to Default Position v

® Input from GNSS simulator
Summary
The EUT complies with clause A.2.7* of Cospas-Sarsat T.007.

*The EUT complies with T.001 clause 4.5.5.4 and is compliant with T.007 clause A.3.8.3 but
deviates from the requirements of Annex B Table F.1 element 17.
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2.15 BEACON CODING SOFTWARE

2151 Specification
Cospas-Sarsat T.007, Clause A.2.8

Refer to Manufacturer document ‘921S-04041-PLB3 Navigation System, Beacon and
Message Coding_01.02.pdf’
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2.16

2.16.1

2.16.2

2.16.3

2.16.4

2.16.5

2.16.6

RLM RECEPTION VERIFICATION

Specification

Cospas-Sarsat T.007, Clause A.3.8.8

Equipment Under Test and Modification State

PLB3, S/N: TAO00003 - Modification State 2

Date of Test

01 November 2021, 03 November 2021, 30 November 2021 & 10 December 2021

Test Equipment Used

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

Laboratory Environmental Conditions

Ambient Temperature 8.2 - 23°C
Relative Humidity 36.3 = 79.5%

Test Results

RLS Indication Test

Requirement

Comments

Description of RLS indication as observed during the
test

When the EUT request RLS it will do 5 Magenta flashes on the
LED if no GNSS fix, or 5 Blue flashes with a GNSS fix

Description of RLM indication as observed during the
test

Once the EUT has received RLM, the flashing LED with
change from red to blue to indicate that RLM has been
acknowledged.

Description of message encoding used to demonstrate
that the RLS indication remain inactive at all times
when the beacon is encoded with any protocol other
than the RLS Location Protocol or RLS Location Test

Protocol.

When the EUT is programmed in a non-RLS protocol, then the
LED’s that indicate RLS request and acknowledgement do not
occur.
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Moffset — Configuration 7

Action Timestamp Comments

(hh:mm:ss UTC)

Timestamp of the beacon activation 11:05:34

Timestamp of the first message with RLS 11:06:29

request

Timestamp of RLS indication 11:06:30

RLS request — 36 HEX with bit 111 setto 0 - FFFE2F8C9DFFDO8FCCD012092FF84FBEASES5'
and a decode of this message'

Timestamp of the internal GNSS activation 11:05:34 The GNSS receiver activates at beacon start up.
Timestamp of UTC acquisition 11:05:42

Timestamp of the navigation data sent to 11:06:02

the beacon from the internal GNSS

Timestamp of the beacon message with 11:06:29

navigation data encoded

Timestamp when the RLM was received 11:06:56

Timestamp of the RLM indication 11:06:57

Timestamp with the beacon message with 11:07:21 FFFE2F8CODFE7018CCD01533237A4FBEA4212

bit 111 reverted to 1, beacon message
content in 36-HEX and a decode of this
message?

Timestamp when the beacon was de- 11:49:30
activated
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'Message Decode

Decoded Beacon Message

Hexsdecimal cods: FFFE2RBCODFFD0SFCCD0M2092FFB4FBEABES

The code consists of 38 hexadscimal charasters representing s first generation bescon message with

the fermas fiag set 1o Long including &it and frame syncnronization pattern prefe (24 bis) as defined by

TO01 issu= 4 - Revd

Unique identfier;

192BFFATIFEFOFF

Bit

numbers

in Binary
message  content
1-15 T

1111

15-24 00g101711
25 1

i) 0

27-38 oofioooo
IT-40 1101

47-42 11

43-48 1111

4768 1111010000

Ha

15-123

124132

133144

1008411111
001100110
1000000030
0100000103
1001014111
1

1

o1

oot1Eti6

111101010

1000711007
01

Field Mame

Bit-synchronization patiem
consisting of "17s shall coocupy
the first 15-bit pasitions.

Frame Synchronization Fatem
Format Flag

Protocel Fiag

Country code

For sssociated SAR Points of
Contact {SPCC) related to
Albania - 201 ;

Presoenl Code

Beacan tyns

Identifization type

L=st § diges MASI

L atitwde
Longitude

EBCH-1 eror comecong code

Encoded position source

121.5 Mhz Homing Device
Bescon capabiity to process
=nd automaticslly gensrated
RLM Type-1

Beacon capabiiity 1o process 3
manusily penersted RLM Type-
1 RLM Type-2

Eescon Feedbacy on recsiptof
RLM Type-1

Beazon Feedback on receipt of
RLM Type-2

RLS Provider identification

Latitde offsat
Longitude offset

BCH-Z amor coreotng code

Cemposite focation

Document 75950037 Report 01 Issue 5

Description

Trug

Corrsot Cperationa! Message
Long Messags

Locaton, further information provided
ift "Protocol Code™

Albanis - 201

Search Contact lst here

Lecaton: ALS Location Frotocol
RLS Teet Location

RLS protorol coded with MMS1last 8
digits

Tooooe

51.0.Degress Morth {51:0)

1.0 Degress Wes [-1.0)

BCH-1 code in message matches the
recalculsted BCH-1 from the POE-1
fighd

Encoded position dsta is provided by
=n internal navigation devics

Included m bescon
‘Capsble to process an sutomaticslly

generated RLM Type-1

Mot capsble to prooess 5 manuslly
genersted RLM Type-2

RLM Type-1-(aumornsts) not received
by this beacon

RLM Type-2 imanual} not received
by thiz bes

T

GALILEQ Return Link Sanvics
Frovidar

T.0 minutes 52.0 seconds (nepative)
14.0 minutes 40.0 seconds {positve}
ECH-2 code in message matches the
recalculsted BOH-2 from the PDF-2
fieid

50880 -1.244
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2Message Decode

Decoded Beacon Message

Hexadecimsl code: FFFEZFECIDFFDOSFCCDUM2092FFAAFBEA421

The code consistsof 36 hexad
tha format flag set o Long imclu;

T.00% lssue 4 - Reud.

Winigus identfier

193BFFAT1YFBFOFF
Bit
numbers
in Binary
message econtent
1-18

3740

4142

43.45

113114

124-132

133144

Document 75950037 Report 01 Issue 5

0011001001

1111010000
1000111111

001100440
1000000979
0100000100
1091011111
1

1

i}

U RRR RS

111101010

0100001000
o

Figld Name
Bit-synchronizaton patern
consisting of "1's:shall occupy
the first 15-bit positions

Frame Synchronization Pattem

Formst Flag

Prezocol Flag

Country code

For associated SAR Points of
Contset (SPOC) relsied to
Albaniz - 201

Profocal Code

Eaacon type

|dzntification type

Last § digis MMSI

Latitude
Longitude

BCH-1 error carrecting codz

121.5 Mhz Horning Device

Beszon capabifity 1o process
and sutomatically gensrated
RLM Type-1

Beacon capability to process 3
manuatly gensrated ELM Tyos-
1 RLM Type-2

Bezcon Feedoack on recaipt of
RLM Type-1

Eescon Feedoack on receipt of
RLM Type-2

RLS Provider [2entifization

Latitede offsst
Longitede offsat

BCH-Z error correcting code

Cemposits location

‘mal characters representing & first g=nerstion beacon mes:

it and frame synchronization paitern prefic (24 bis)

Diescription

Trug

Correct Opsrationa’ Message

Long Massags

Location, furthe
in "Frotocol Ced

Albania - 201

Search Tontact

Locaton: BLS Location Protocol

RLES Test Location

RLS protacol codad with MRESH |2t @

510 Degrees North (5104

.0 Degrees Wem

BCH-1 code in mezsage matchas the
recalculabed BCH-1 from the PDF-1
fiaid

Encoded position dats 5 provided by
=n intzrnal navigation devies

Included i Bezcon
Capshble to process an sutomatieslly

generated RLM Typet

Natcapsble to process 3 manually
gsnerated RLM Type-Z

RLM Type-1 (susomatic) received by
this beacon

RLM Type-2 (mznual} not received
by this bescon

GALILEC Retern Link Sanvice
Provider

minutes 52.0 seconds (negative)
14.0 minutes 40.0 seconds (positive}
BLCH-2 code in messags matches the
recaiculated BCH-2 fromy the PDF-Z

field

50850 -1.244
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Moffset — Configuration 8

Action Timestamp (hh:mm:ss Comments
UTC)

Timestamp of the beacon activation 09:06:35
Timestamp of the first message with RLS 09:07:32
request
Timestamp of RLS indication 09:07:33
RLS request — 36 HEX with bit 111 setto 0 - FFFE2F8CODFFDO8FCCD012092FF84FBEASES5!
and a decode of this message'
Timestamp of the internal GNSS activation 09:06:35 The GNSS receiver activates at beacon start up.
Timestamp of UTC acquisition 09:06:46
Timestamp of the navigation data sent to 09:07:00
the beacon from the internal GNSS
Timestamp of the beacon message with 09:07:32
navigation data encoded
Timestamp when the RLM was received 09:08:05
Timestamp of the RLM indication 09:08:06
Timestamp with the beacon message with
bit 111 reverted to 1, beacon message 09:08:26 FFFE2F8CODFFDO8FCCD012092FFA4FBEA4212
content in 36-HEX and a decode of this
message?
Timestamp when the beacon was de- 09:49:27
activated
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"Message Decode
Decoded Beacon Message

Hexadecimal code: FFFE2FECIDFFDOEFCCOMM 2092F FS4FBEASES

The code consists of 39 hexadecimal charscters representing = first generation bescon message with

the format flag set to Long Including Bt and frame synehranization pattern prefix (24 bits) 35 defined by

T.004 lssué 4 - Revd

Unique identfier:

193BFFATIFBFOFF

Bit

numbers

in Binary
meassage content
1-15 1111111111

111

18-24 oogi01111
25 1

26 0

27-36 00001001
37-40 1101

41-42 1

4248 1M1

AT-EE 1119010000

v

110

"

112

133144

1000 111FH

0011001140

1000000210
0100000180
1001011111
1

1

0

R R R AL F]

T1I0I010

100¢111001
01

Field Name

Bit-=ynehronizstion pattem
consisting of "17s shall sccupy
the first 15-bit pasitions

Frams Synchronization Pattemn
Format Flag

Pratacol Flsg

Couniry cods

For 2ssocisted 2AR Paints of
Contsct {SPCC) related to
Albaniz -307 ;

Protocol Code

Beacon typs

ldentifization type

Last & dige= MWSL

Latitude
Longitude

BICH-1 &rror cormecting code

1215 Mhz Homing Device

Bescon capa to process
znd autematicslly generated
RLM Type-1

Eesoon capabiity to process 3
manuzlly genersted RLM Tyze-
1 RLM Type-2

Eeacon Feadbsck on recsipt of
RLM Type-1

Eeacon Feedbsck on recaipt of
FLM Type-2

RLE Provider [dentification

Latitude offsat
Longitude offset

BGCH-2 srror-correcting dode

Composits location
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Description

True

Correct Dperations! Mezsage
Long Meszsags

Location, further information proveded
in "Frotocol Code”

Alban: - 201

Search Contsct list hare

Locstion: ALS Location Protocol
RLS Test Location

RLS protocol coded with MMS! last 8
aipits

230040

51.0 Degrees North {51.0)

1.0 Degress West -1.0)

BCH-1 code in messags matchss the
recaicuizted 3CH-1 from the PDF-1
fizhd

Encoded position dats s provided by
an internal ravigation device

Incloded i bescon

Capzble to process =n sutomatically
generated RLM Type-1

Mot capable to procass 2 manually
generated RLM Type-2

RLM Type-1 (automatic] not received
by this beacon

RLM Typ=-2 (manual) netraceived
by this beacon

SALILEQ Retemn Link S2rvice
Providar

7.0 minutes 320 seconds [negative)
4.0 minutes 40.0 seconds {positve]
BEH-2 code in message matches the
recslcalzted 3CH-2 from the PDF-2
fietd

BD.BEO <1244
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2Message Decode
Decoded Beacon Message

Hexsdecimzl code: FFFE2F3CIDFFO0SFCCOMM2092FFAAFBEAL2Y

The code consists of 38 hexadsomal characters representing a first generation bescon mess
the format fiag set w Long including bit and frame synchronization pattern orefic (24 hashas d

007 |zsugs 4 - Rewd

\Unigus identfiern:

103BFFA1IFEFIFF
Bit
numbers
in Binary
message content Field Mame
1-13 11111111111 Bit-synchronizstion patiemn
ko] consisting of "17s shall aooupy
the first 15-bit positions
18-22 00gE01111 Frams Synchrorizaton Pattem
25 1 Format Flsg
8 o Protocol Fiag
27-38 0011081001  Couniry codse:
For szsociated SAR Points of
Contzct {SPOC) related to
Albania - 207 :
2740 1801 Protocol Code
4142 11 Beacon type
4346 1 ldentifization type
4783 1111010000 Last 6 digss MMSI

10001111

67-73 001100110 Latitude
T5-83 1000000310 Longitude
25-108 0100000100 BCH-1 arror correctin
1081011111
1
LT 1 Encoded postion source
108 1 121.3 Mhz Homing Dawice
100 1 Beacon capability to process
and sutomaticslly gererated
RLM Typa-1
110 5} Eeacan capakiiity to process 3
mznuslly generated RLM Type-
1 RLM Type:2
ik 1 Beazon Feedoack on receipt of
RLM Type-1
112 ! Beazcon Feedzack on receipt of
RLM Type-2
113-112 ik} RLE Frovider hdentifcatien
119-123  gonitid Latitede offest
124-132 1111010 Longitude offset
135-144 0190001000 BCH-Z'error correctng cods
ik}

Composite [ocation
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Description

True

Correct Cperationz: Meszage
Long Messags

Location; further information provided
in "Protocol Cads

Albaniz - 201

Search Contact list hare

Location: RLS Location Protocol
RLE Tes1 Location

RLE protocol coded with MME] last 8
digits

eeboes

B1.0 Degress Morth (51.0)

1.0 Degrees 1.8

BCH-1 code in messags matches the
recaleilated BCH-1 from the PDF-1

field

Encoded position d3ts is provided by
=n interral navigation device

Inzluded in bezcon
Capzble to process an automatically

genersted RLM Type-7

Mot capsble to process 3 manuslly
generated RLM Type-2

RLM Type-1 (susomatic] received by
this bescon

RLM Typ=-2 imanual) not recsived
by this bescon

SALILED Retwrn Link Sannice
Provider

7.0 minutes 52.0 seconds {nepafive)
4.0 minutes 40.0 seconds {posite)
BCH-2 code in messags matchss the
recaiculated BCH-2 from the POF-2

figla

50,950 -1.244
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UTC — Configuration 7

Action Timestamp Comments
(hh:mm:ss UTC)
Timestamp of the beacon activation 12:10:57
Timestamp of the first message with RLS 12:11:52
request
Timestamp of RLS indication 12:11:53
RLS request — 36 HEX with bit 111 set to 0 - FFFE2F8CODFFDO8FCCD012092FF84FBEASES5'
and a decode of this message'
Timestamp of the internal GNSS activation 12:10:57
Timestamp of UTC acquisition 12:11:07
Timestamp of the navigation data sent to 12:11:31
the beacon from the internal GNSS
Timestamp when the navigation signal was 12:12:14
denied
Duration of GNSS receiver stayed active 00:30:06 GNSS Sleep at 12:41:03
since turn on
Timestamp when navigation signal was 14:01:05
allowed
Timestamp when RLM was received 14:09:57
Timestamp of the RLM indication 14:09:58
Timestamp with the beacon message with
bit 111 reverted to 1, beacon message 14:10:33 FFFE2F8CO9DFFDOSFCCD012092FFA4FBEA421?
content in 36-HEX format and a decode of
this message?
Timestamp when the beacon was de- 14:22:30
activated
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'Message Decode

Decoded Beacon Message

Hexzdecimsl cods: FFFEZFSCIDFFDOBFCCON12092FFS4FBEARES

The coae consists of 38 hexadzoimal characters reprasenting & first g2reration besson message with
the formst fisg set'to Long including bit and frame synchronzation pattern prefoc {24 hits) 35 defined by

T.00% lzcue 4 - Revd

Unigue identfiar

193BFFATIFEFDFE

Binary Binary

Range Content

1-15 M1
(A

18-24 oottt

25 1

25 0

27-38 0011001201

37-40 1101

4142 1t

43-45 11

4768

10a

tin

112

113-114

115123

124-132

133144

004100110

1000400013
0100000100

1001031811
1

o1

a0tii1ed

1511071010

1008111001
01

Field Name
Bit-syrchronization pattsrn
canzisting of "1"s shall ocoupy
the firer 15-bit posttions

Frame Synchronization Pattern

Format Flag

Protocol Flag

Couniry cods:

Forassocisted SAR Poinis of
Comact (SPCC) related o
Albania - 201 |

Protooc! Code

Beacon 1ype

Identification type

Last © digits MME]

Latitude
Lonpgitude

BLCH-1 error correcting coda

Enceded position souroe

121.5 Mhz Homing Device
Beacon capsbility to process and
automatically generated RLIV
Type-1

Beacon capsodity 1o process 2
rmanuaily gensrated RLM Type-
1 RLM Type-2

Bescon Feedosck on receipt of
RLM Typa-1

Bescon Feedback on receipt of
RLM Type-2

RLS Provider Identification

Latitude offs=t
Longitude offz=t

BCH-2 error correcting code

Carmposite location
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Decoded Value

Trus

Correct. Operations| Messapgs
Long Meszage

Location, further information provided
in "Pratocol Gede”

Albaniz- 201

Search Conk

Location: RLS Losation Protocol
RLS Test Location

RLS protocs! coded with MBMS] sz 8
digiis

poggen

51.0 Diegress Nonh (51.0)

1.0 Degrees VWest{-1.00

ECH-1 cods in message matches the
recalculsted BCH-1 from the POF-1
figld

Encoded postion data is provided by
an intzmal navigation device

Inglrded in-bescon
Capabia to process an automatically

pensratzd RLM Tyze-1

totcapable to process @ manuslly
genersed RLM Typs-2

RLM Type-1 (automatic) not received
by thiz beacan

RLM Typ=-2 (manual) not recsived
by thiz beacan

BALILEQ Return Link Service
Provider

7.0 rinutes 52.0 seconds (nepgative)
4.0 minuies 40.0 seconds {positue}
B8CH-2 code in mesz3ge matches the
recalculsted BOH-2 from the PDF-2
fietd

B0.8560-1.244
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2Message Decode
Decoded Beacon Message

Hexsdecimz| code: FFFE2FECIDFFDOSFCCOHM 2092FFA4FBEAS Y

The code consists of 38 haxadecimal characters representing = first gereration bescon messs;
rmat fiag set i Long including bit and frame synchronization pattern orefec (24 bfshas defined by

Issue 4 - Rewd

\nigue identdier:

183BFFATIFEFDEF
BEit
numbers,
in Binary
message content Field Mame
1-15 11111111111 Bit-synchronizstion pattemn
1 consisting of "17s shiail occupy
the first 15-bit positions
18-22 o0gi01111 Frams Synchrorization Patem
28 1 Format Flsg
28 a Protocol Fisg
2738 0011081001  Couniry code:
For associated SAR Points of
Contsct {(SPOC) related o
Albaniz -201 1
ar-40 1301 Protocal Code
4142 1 Beacon typs
4346 ki ldentifization typs
4788 1111010000  Last 6 digss MMST

10001111

B7-75 001100110 Latituede
7583 1000000010  Longitude
28-108 00000010  BCH-1 srror correcting aode
1001011111
1
b 1 Encoded pesition source
108 1 121.8 Mhz Homing Dewice
100 1 Beacon capability to procass
and automatically gererated
RLM Type-1
10 e} Beacon capakbility 1o process a
mznuaily gensrated RLM Typs-
1 RLM Type-2
m 1 Bescon Feadoack on receipt of
RLM Type-1
112 L2} Bescon Feadosck on raceipt of
RLM Type-2
113-114 14} RLS Provider [dentification
113-125 001110 Latiteds offzst
124132 1101010 Longitede offsied
133144 00001000 BCH-2error correcting code
M

Comepasite location
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Description

True

Correor Operationst Mezzage

Long Mezsags

Location: further information provided
in "Protocol Code”

Albaniz - 201

Search Contsct list here

Location: RLS Location Protocol
RLE Test Lozatien

RLE protocol coded with MMS] last §
digits

Eohogs

B1.0 Degr==s MNorth (51.0)

1.0 Degrees =10

BCH-1 code in messags matches the
recaicuizted SCH-1 from the PDF-1

field

Encoded position 93ts is provided by
=n internal navigation device

Included in beacon
Tazzble to proczss a0 sutomatically

genersted RLM Type-1

Wof capable to process 3 manually
genersted RLM Typs-2

RLM Type-1 (sutomatic) received by
this beacon

RLM Type-2 [manual} not recsived
by this bezeon

GALILED Return Link Service
Frovider

7.0 minutes 52.0 seconds {n=pafive)
4.0 minwtes 40.0 seconds (positue)
BCH-2 code in massage matchas the
r=caloyizted BEH-2 from the POF-2
fieid

50850 -1.244
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UTC — Configuration 8

Action Timestamp Comments
(hh:mm:ss UTC)

Timestamp of the beacon activation 14:16:06
Timestamp of the first message with RLS 14:17:01
request
Timestamp of RLS indication 14:17:02
RLS request — 36 HEX with bit 111 set to 0 and - FFFE2F8CODFFDO8FCCD012092FF84FBEASES"
a decode of this message’
Timestamp of the internal GNSS activation 14:16:06 GNSS receiver activates at beacon start up.
Timestamp of UTC acquisition 14:16:16
Timestamp of the navigation data sent to the 14:16:44
beacon from the internal GNSS
Timestamp when the navigation signal was 14:17:21
denied
Duration of GNSS receiver stayed active since 00:30:04 GNSS Sleep at 14:46:10
turn on
Timestamp when navigation signal was allowed 16:01:05
Timestamp when RLM was received 16:06:25
Timestamp of the RLM indication 16:06:26
Timestamp with the beacon message with bit
111 reverted to 1, beacon message content in 16:06:33 FFFE2F8C9DFFDOSFCCD012092FFA4FBEA4212
36-HEX format and a decode of this message?
Timestamp when the beacon was de-activated 16:18:40
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'"Message Decode
Decoded Beacon Message

Hexadecimal code: FFFE2FECIDFFDOEFCCOMM 2092F FS4FBEASES

The code consists of 39 hexadecimal charscters representing = first generation bescon message with
the format flag set to Long Including Bt and frame synehranization pattern prefix (24 bits) 35 defined by

T.004 lssué 4 - Revd

Unique identfier:

193BFFATIFBFOFF
Bit
numbers
in Binary
meassage content Field Name Description
1-15 11111111111 Bit=ynechronizstion pattem True

1§11

consisting of "17s shall sccupy
the first 15-bit pasitions

1824 003101111 Frams Synchronization Pattern Corrgct Operations! Message
25 1 Format Flag Long Meszsags
i) 0 Pratacol Flsg Location, further information provided
in "Frotocol Code”
27-34 0011001201 Couniry cods Albaniz - 201
For 2ssocisted 2AR Paints of Search Contsct list hare
Contsct {SPCC) related to
Albaniz -307 ;
37-40 1101 Protocol Code Location: RLS Location Protocol
4142 11 Beacon typs RLS Test Location
4248 1M1 l3entifization typs RLS protocol coded with MMS! last 8
aipits
AT-EE 1919010000 Last 6 digias MMS! 230040
1000 111FH
B7-75 001100110 Latitede 51.0 Degrees North {51.0)
TE-83 1000000818 Longilude 1.0 Degress West -1.0)
88-108 0100000150 BCH-1 2ror comecting codes BCH-1 code in messags matchss the
1001011111 recaicuizted 3CH-1 from the PDF-1
1 fizhd
i 1 Encoded position source Encoded position dats s provided by
an internal ravigation device
108 1 1215 Mhz Homing Device Incloded i bescon
10 1 Bescon capa to process Capzble to process =n sutomatically
znd autematicslly generated generated RLM Type-1
RLM Type-1
110 i} Bescon capability to process & Wot zapable to process 2 manuslly
manually gensrsted LM Type-  genersted RLM Type-2
1 RLM Type-2
111 1] Beacon Feedosck on receipt of  RLM Type-1 {automatic) not received
RLM Type-1 by thiz bescon
112 i Bescon Feedback onreceipt of  RLM Type-2 {manuall net received
RLM Type-2 by thiz beacon
113-114 m RLE Provider ldentification GALILEQ Retern Link Semvice
Provider
115:-123  DOTH11101 Latitede offsat T.0 minutes 52.0 seconds {nepative)
124-132 111101010 Longitude offsat 14.0 minutes 45.0 seconds {positve}
123-144 1008111001 BCH-2'2ror correcting code BCH-2 code in mass3ge matches the
m recatculated 3CH-2 from the PDF-Z
fizkd
Composit= location 50.8560-1.244
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2Message Decode

Decoded Beacon Message

Hexsdecimz| code: FFFE2FSCADFFDOBFCCTNM 2092FFAJFBEAL2Y

The code consists of 38 hexadeoimal charscters representing & first generation bescon message with

the format flag set to Long Including bt and frame synchronzation pattern prefe (24 bis) as defined by

T.004 lssue 4 - Revd

Uniqus identfien

183BFFATIFBFOFF

Bit

numbers

in Binary
message content
1-15 RN

1111

18-24 000101111
25 1

i) ]

27-38 00110010
37-40 1101

41-52 11

43-48 1911

47-28

85-108

110

113-114

118-128

124-132

133-144

1111010000
1000471111

001106110

0100000100
1081011111
1

m

00111110
1101010

G000 00
m

Field Nama

Bit-synchronization pattern

consisting of "17s shall cocupy

the first 15-bit positions
Frams Synchronization Patiem
Format Flag

Pratocol Fisg

Couniry cods

For associated BAR Points of
Contsct {SPOC) related o
Albsnia - 201 ;

Pratocal Code

Bescon typs

Identification typs

Last & digss MMSE

Latitude
Longitude

BCH-1 error porrectng code

Encoded posdtion source

121.3 Mhz Homing Device
Beacon capabdity 10 process
snd-automatically generatad
RLM Type-1

Beacon capability 1o process 3
manuafty gensrated RLM Tyze-

1 RLM Type-2

Eescon Feedback on receipt of
RLM Typie-1

Eeacon Feedback on receipt of
RLM Type-2

RLE Provider [dentification

Latitede offisat
Longitede offset

BEH-2-ermor correcting code

Composite location
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Description

True

Correct. Operational Message
Long Message

Locston, further information prowsded

in "Protocal Co

Albania - 207

Search Contaet fist here

Loestian: RLS Locstion Protool
RLS Test Location

RLS protoco! coded with MMSI last 8
dipits

S2009%

£1.0 Degress Morth {51.0)

1.0 Degrees West [-1.0)

BCH-1 code in mezsages matohes the
r=csiculsted BCH-1 from the PDF-1

fiekd

Encoded position dats & provided by
an internal navigation device

Included in beacon
Capable to process an automatically

genersted RLM Typs-7

Wot cazsble to process 3 manuslly
generated RLM Typs-2

RLM Type-1 (sutomatic) received by
this beacon

RLM Type-2 [manual) not recsived
by this bescon

GALILED Return Link Senvice
Provider

7.0 minuies 52.0 seconds {regafive)
4.0 minutes 40.0 seconds {positve)
BCH-Z code in message matches the
recaleyiated BCH-2 from the POF-2
field

50850 -1.244
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Cospas-Sarsat T.007, Clause A.3.8.8.4 RLS GNSS Receiver Satellite Tracking refer to
Manufacturer document : 921S-04096 Issue 01.00 PLB3 RLS GNSS Receiver Satellite
Tracking Report.pdf.

Summary
The EUT complies with clause A.3.8.8 of Cospas-Sarsat T.007.
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217 TESTING OPERATOR CONTROLS

2171 Specification

Cospas-Sarsat T.007, Clause A.3.10

217.2 Equipment Under Test and Modification State

PLB3, S/N: TAO00005 - Modification State 2

2.17.3 Date of Test

28 October 2021

217.4 Test Equipment Used

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

217.5 Laboratory Environmental Conditions
Ambient Temperature 23.6°C
Relative Humidity 46.6%
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2.14.6 Observations

Testing Self-Test Controls

The EUT has a common Self-Test and GNSS Self-Test control, however the differentiation
between these modes is that a Self-Test is activated by holding the test button down for less
the 5 seconds, while the GNSS Self-Test is activated by holding it down for >5-10 seconds.

In accordance with C/S T.007, section A.3.10, the EUT was tested as follows (the results
are presented in a table of bursts captured):

Test 1
The Self-Test controls were operated and maintained in the activation mode for a period of

X-1 seconds. X being the time to trigger a GNSS Self-Test. Therefore, the test button was
held for 5 seconds:

Burst Message
1 FFFEDOBCODFE7018DFEFF8129DF861FOFABE

The EUT transmitted a single 406 burst and self-terminated.
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The GNSS Self-Test controls were operated and maintained in the activation mode for a
period of at least 5 minutes longer than the maximum duration of the GNSS Self-Test.

Test 2

The EUT did not transmit a 406MHz burst, and self-terminated after going into the
programming options mode.

Testing Operational Controls
Test 1

The EUT was activated by pressing the operational control button and was held for 3
minutes longer than the declared time to transmit the first 406 MHz distress message:

Burst Message Rep Rate
1 FFFE2F8CODFE7018DFEFF8129DF861FOFABE 0
2 FFFE2F8CODFE7018DFEFF8129DF861FOFABE 50.901
3 FFFE2F8CODFE7018DFEFF8129DF861FOFABE 52.16
4 FFFE2F8CODFE7018DFEFF8129DF861FOFABE 51.701

The EUT activates and transmits 406MHz distress messages. The beacon doesn’t transmit
more frequently than the repetition period defined in C/S T.001 Section 2.2.1.

Test2

The EUT was activated by pressing the test button and held for 2 seconds, before then
holding down the ON button. Both buttons were held for 3 minutes longer than the declared
time to transmit the first 406MHz distress message.

The EUT did not transmit a 406MHz burst, and self-terminated after going into the
programming options mode.

Test3
The EUT was activated by pressing the operational control button and held for 5 seconds,

before then holding down the Test button. Both buttons were held for 3 minutes longer than
the declared time to transmit the first 406MHz distress message:

Burst Message Rep Rate
1 FFFE2F8CODFE7018DFEFF8129DF861FOFABE 0
2 FFFE2F8CODFE7018DFEFF8129DF861FOFABE 50.9
3 FFFE2F8CODFE7018DFEFF8129DF861FOFABE 51
4 FFFE2F8CODFE7018DFEFF8129DF861FOFABE 52.281

The EUT turns on and transmits 406MHz distress messages. The beacon doesn’t transmit
more frequently than the repetition period defined in C/S T.001 Section 2.2.1. The EUT
remains in the ON condition and does not activate the self-test function and transmit a self-
test burst.
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2.14.7 Conclusions

The EUT does not transmit more than one 406MHz burst in Self-Test or GNSS Self-Test
mode as required by C/S T.001.

The EUT does not transmit more frequently than the repetition rate defined by C/S T.001.

Summary

The EUT complies with clause A.3.10 of Cospas-Sarsat T.007.
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SECTION 3

TEST EQUIPMENT USED
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31 TEST EQUIPMENT

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

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

Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Expiry Date
(months)

Section 2.13 Beacons - Antenna Characteristics

Roberts Antenna 406MHz | Compliance 1860 24 13-Jul-2022
Design

Hygrometer Rotronic HP21 3718 12 14-Apr-2022

Inclinometer, Digital Radio Spares 01-900-020003 4125 12 16-Nov-2022

(RS 667-3916)

Portable Network Rohde & Schwarz | ZVH4 5397 12 19-Nov-2021

Analyser

30m LMR-300-DB IntelliConnect C-NPNP- 5588 12 O/P Mon

COAXIAL CABLE Limited LMR300DB-30M

Section 2.10 Beacons - Battery Current Measurements

Attenuator: 10dB/20W Narda 766-10 480 12 03-Aug-2022

Hygromer Rotronic 1-1000 2829 12 06-Apr-2022

Hygrometer Rotronic 1-1000 2891 12 16-Oct-2021

GNSS/SBAS Simulator Spirent STR4500 3056 0 03-Nov-2021

Termination (50ohm, 1W) | Suhner 500hm 1W 3080 12 10-May-2022

Termination (50ohm, 2W) | Omni-Spectra 3001-6100 3081 12 18-Feb-2022

Termination (50o0hm, Diamond Antenna DL-30N 3098 12 03-Aug-2022

15W)

Attenuator (20dB, 10W) Aeroflex / 23-20-34 3159 12 19-Apr-2022
Weinschel

Attenuator (20dB, 10W) Aeroflex / 23-20-34 3160 12 19-Aug-2022
Weinschel

8 Channel Datalogger + Pico Technology ADC-16 3287 12 11-Jan-2022

Terminal Board Ltd

GNSS Antenna ACC PA175-S 4228 - TU

Variable Resistive Load TUV SUD n/a 5057 12 16-Dec-2021

Tester (Beacon) WS Technologies BT200-1100Y 5395 12 TU

Digital Timer Radio Spares RS Pro 5603 12 26-Aug-2022

Section 2.1 - 2.6 Beacons - Constant Temperature Tests

Rubidium Frequency Quartzlock A10-B 92 12 08-Mar-2022

Standard

Signal Generator Hewlett Packard 8644A 96 12 06-May-2022

Beacon RF Unit TUV SUD N/A 97 - TU

Signal Generator (100kHz | Hewlett Packard 8663A 1063 12 19-Jan-2022

to 2.6GHz)

Spectrum Analyser Agilent E4407B 1154 12 09-Dec-2021
Technologies

Immersible SAR Probe IndexSar Ltd IXP-050 1554 - TU

Distress Beacon RF Unit TUV SUD - 2445 - TU
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Hygromer Rotronic 1-1000 2829 12 06-Apr-2022

Hygrometer Rotronic 1-1000 2891 12 16-Oct-2021

Termination (50ohm, 1W) | Suhner 500hm 1W 3080 12 10-May-2022

Attenuator (20dB, 10W) Aeroflex / 23-20-34 3159 12 19-Apr-2022
Weinschel

Attenuator (20dB, 10W) Aeroflex / 23-20-34 3160 12 20-Aug-2021
Weinschel

Attenuator (3dB, 20W) Aeroflex / 23-03-34 3162 12 02-Jul-2022
Weinschel

Bandpass filter Trilithic 5BE406/35-1-AA 3206 12 23-Nov-2021

Time Interval Analyser Yokogawa TA720 704510 3253 12 24-Nov-2021

ScopeCorder Yokogawa DL750 701210 3254 12 16-Nov-2021

ESA-E Series Spectrum Agilent E4402B 3348 12 06-Jan-2022

Analyser Technologies

Rubidium Frequency Symmetricom 8040C 3490 12 27-May-2022

Standard

Thermocouple Data Pico Technology TC-08 3782 12 23-Jun-2021

Logger Ltd

Thermocouple Data Pico Technology TC-08 3783 12 24-Jun-2022

Logger Ltd

1 metre N-Type Cable Florida Labs NMS-235SP-39.4- | 4511 12 03-Sep-2021

NMS

Time Interval Analyser Yokogawa TA720 4550 12 19-Mar-2022

Oscilloscope Yokogawa DL750 4552 12 07-Apr-2022

Bandpass Filter (1MHz) KR Electronics 3219-SMA 4601 12 07-Sep-2022

Bandpass Filter (1MHz) KR Electronics 3219-SMA 4602 12 07-Sep-2021

Type T PFA Insulated TC Limited Type-T 4739 12 26-Jul-2022

Thermocouple

USB Peak and Average Keysight U2042XA 4993 12 26-Apr-2022

Power Sensor Technologies

Cable (18 GHz) Rosenberger LU7-036-1000 5025 - O/P Mon

Cable (18 GHz) Rosenberger LU7-036-1000 5026 - O/P Mon

Cable (18 GHz) Rosenberger LU7-036-1000 5027 - O/P Mon

Cable (18 GHz) Rosenberger LU7-036-1000 5030 12 08-Oct-2021

Cable (18 GHz) Rosenberger LU7-036-1000 5034 - O/P Mon

Cable (18 GHz) Rosenberger LU7-036-2000 5035 - O/P Mon

Cable (18 GHz) Rosenberger LU7-036-2000 5037 - O/P Mon

Cable (18 GHz) Rosenberger LU7-036-2000 5039 12 19-Oct-2021

Climatic Chamber Rotronic DY110C 5448 12 O/P Mon

Environmental Chamber ACS DY110TC 5589 - O/P Mon

Digital Timer Radio Spares RS Pro 5602 12 26-Aug-2022

Digital Timer Radio Spares RS Pro 5603 12 28-Aug-2021

Signal Analyzer Keysight N9020B-ATO- 5743 12 03-Feb-2022
Technologies 43105

Section 2.14 Beacons - Navigation System

Load (500hm/30W) Weinschel 50T-054 285 12 26-Jul-2022

Termination (50ohm, Diamond Antenna DL-30N 3098 12 03-Aug-2022

15W)

Attenuator (3dB, 20W) Aeroflex / 23-03-34 3162 12 02-Jul-2022
Weinschel

Copper GRP TUV SUD 27cm Diameter 3538 - TU

Hygrometer Rotronic HP21 3718 12 14-Apr-2022

1 MHz / 10 MHz Quartzlock E10-X 4973 12 30-Apr-2022

reference

Cable (18 GHz) Rosenberger LU7-036-1000 5026 - O/P Mon

Cable (18 GHz) Rosenberger LU7-036-2000 5035 - O/P Mon

Tester (Beacon) WS Technologies BT200-1100Y 5394 12 TU

Desktop Stopwatch Radio Spares RS Pro 5570 12 27-Aug-2022

RF distribution box TUV SUD 5626 12 Class 1 (Int)
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Signal Analyzer Keysight N9020B-ATO- 5742 12 03-Feb-2022
Technologies 43105

Section 2.10 Beacons - Operating Lifetime

Power Meter Hewlett Packard 436A 83 12 10-Mar-2022

Attenuator (10dB, 75W) Bird 8308-100 469 12 19-Mar-2022

Attenuator (10dB, 10W) Weinschel 23-10-34 470 12 04-Feb-2022

Attenuator: 10dB/20W Narda 766-10 480 12 03-Aug-2022

Spectrum Analyser Agilent E4407B 1154 12 09-Dec-2021
Technologies

Signal Generator Marconi 2031 2015 12 31-Mar-2022

Spectrum Analyser Rohde & Schwarz FSU26 2747 12 05-Mar-2022

Hygromer Rotronic 1-1000 2829 12 06-Apr-2022

GNSS/SBAS Simulator Spirent STR4500 3056 0 03-Nov-2021

Attenuator (20dB, 10W) Aeroflex / 23-20-34 3159 12 19-Apr-2022
Weinschel

Attenuator (20dB, 10W) Aeroflex / 23-20-34 3160 12 19-Aug-2022
Weinschel

ESA-E Series Spectrum Agilent E4402B 3348 12 06-Jan-2022

Analyser Technologies

Rubidium Frequency Symmetricom 8040C 3490 12 27-May-2022

Standard

Thermocouple Data Pico Technology TC-08 3783 12 24-Jun-2022

Logger Ltd

GNSS Antenna ACC PA175-S 4228 - TU

1 metre N-Type Cable Florida Labs NMS-235SP-39.4- | 4511 12 03-Sep-2021

NMS

Multi-GNSS Simulator Spirent GSS6700 4596 12 20-Aug-2022

(GNSS)

Type T PFA Insulated TC Limited Type-T 4739 12 26-Jul-2022

Thermocouple

1 MHz /10 MHz Quartzlock E10-X 4973 12 30-Apr-2022

reference

USB Peak and Average Keysight U2042XA 4993 12 26-Apr-2022

Power Sensor Technologies

Cable (18 GHz) Rosenberger LU7-036-1000 5026 - O/P Mon

Cable (18 GHz) Rosenberger LU7-036-1000 5027 - O/P Mon

Cable (18 GHz) Rosenberger LU7-036-1000 5029 - O/P Mon

Cable (18 GHz) Rosenberger LU7-036-1000 5030 12 08-Oct-2021

Cable (18 GHz) Rosenberger LU7-036-1000 5034 - O/P Mon

Cable (18 GHz) Rosenberger LU7-036-2000 5035 - O/P Mon

Cable (18 GHz) Rosenberger LU7-036-2000 5037 - O/P Mon

Climatic Chamber Rotronic DY110C 5448 12 O/P Mon

RF distribution box TUV SUD 5626 12 Class 1 (Int)

Thermocouple Data Pico Technology TC-08 + Type T 5740 12 01-Mar-2022

Logger Ltd Thermocouple

Signal Analyzer Keysight N9020B-ATO- 5742 12 03-Feb-2022
Technologies 43105

Signal Analyzer Keysight N9020B-ATO- 5743 12 03-Feb-2022
Technologies 43105

Section 2.12 Beacons - Satellite Qualitative Test

Hygrometer Rotronic HP21 3718 12 14-Apr-2022

Non Conductive Standoff TUV SUD Non Conductive 4966 - TU

Box Standoff Box

Tester (Beacon) WS Technologies BT200-1100Y 5394 12 TU

Desktop Stopwatch Radio Spares RS Pro 5570 12 27-Aug-2022

Section 2.8 Beacons - Self Test

Rubidium Frequency Quartzlock A10-B 92 12 08-Mar-2022

Standard

Signal Generator Hewlett Packard 8644A 96 12 06-May-2022

Beacon RF Unit TUV SUD N/A 97 - TU
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Load (500hm/30W) Weinschel 50T-054 285 12 26-Jul-2022

Attenuator (10dB, 10W) Weinschel 23-10-34 470 12 04-Feb-2022

Spectrum Analyser Agilent E4407B 1154 12 09-Dec-2021
Technologies

Hygrometer Rotronic 1-1000 2891 12 16-Oct-2021

GNSS/SBAS Simulator Spirent STR4500 3056 0 03-Nov-2021

Termination (50ohm, 1W) | Suhner 500hm 1W 3080 12 10-May-2022

Attenuator (20dB, 10W) Aeroflex / 23-20-34 3159 12 19-Apr-2022
Weinschel

Attenuator (20dB, 10W) Aeroflex / 23-20-34 3160 12 20-Aug-2021
Weinschel

Attenuator (3dB, 20W) Aeroflex / 23-03-34 3162 12 02-Jul-2022
Weinschel

ScopeCorder Yokogawa DL750 701210 3254 12 16-Nov-2021

GNSS Antenna ACC PA175-S 4228 - TU

1 metre N-Type Cable Florida Labs NMS-235SP-39.4- | 4511 12 03-Sep-2021

NMS

Time Interval Analyser Yokogawa TA720 4550 12 19-Mar-2022

Bandpass Filter (1MHz) KR Electronics 3219-SMA 4602 12 07-Sep-2021

USB Peak and Average Keysight U2042XA 4993 12 26-Apr-2022

Power Sensor Technologies

Cable (18 GHz) Rosenberger LU7-036-1000 5030 12 08-Oct-2021

Cable (18 GHz) Rosenberger LU7-036-2000 5039 12 19-Oct-2021

Environmental Chamber ACS DY110TC 5589 - O/P Mon

Section 2.11 Beacons - Temperature Gradient Combined

Load (500hm/30W) Weinschel 50T-054 285 12 26-Jul-2022

Attenuator (3dB, 20W) Aeroflex / 23-03-34 3162 12 02-Jul-2022
Weinschel

1 MHz /10 MHz Quartzlock E10-X 4973 12 30-Apr-2022

reference

Cable (18 GHz) Rosenberger LU7-036-1000 5026 - O/P Mon

Cable (18 GHz) Rosenberger LU7-036-1000 5030 12 08-Oct-2021

Environmental Chamber ACS DY110TC 5589 - O/P Mon

Thermocouple Data Pico Technology TC-08 + Type T 5740 12 01-Mar-2022

Logger Ltd Thermocouple

Signal Analyzer Keysight N9020B-ATO- 5742 12 03-Feb-2022
Technologies 43105

Section 2.9 Beacons - Thermal Shock

Termination (50o0hm) Meca 405-1 364 12 16-Dec-2021

Signal Generator (100kHz | Hewlett Packard 8663A 1063 12 19-Jan-2022

to 2.6GHz)

Distress Beacon RF Unit TUV SUD - 2445 - TU

Stop Clock R.S Components RS328 061 2674 12 26-Jul-2022

Hygromer Rotronic 1-1000 2829 12 06-Apr-2022

Termination (50ohm, 2W) | Omni-Spectra 3001-6100 3081 12 18-Feb-2022

Attenuator (20dB, 10W) Aeroflex / 23-20-34 3159 12 19-Apr-2022
Weinschel

Attenuator (3dB, 20W) Aeroflex / 23-03-34 3162 12 02-Jul-2022
Weinschel

Time Interval Analyser Yokogawa TA720 704510 3253 12 24-Nov-2021

Rubidium Frequency Symmetricom 8040C 3490 12 27-May-2022

Standard

Thermocouple Data Pico Technology TC-08 3783 12 24-Jun-2022

Logger Ltd

Oscilloscope Yokogawa DL750 4552 12 07-Apr-2022

Bandpass Filter (1MHz) KR Electronics 3219-SMA 4601 12 07-Sep-2022

Type T PFA Insulated TC Limited Type-T 4739 12 26-Jul-2022

Thermocouple

Cable (18 GHz) Rosenberger LU7-036-1000 5034 - O/P Mon

Cable (18 GHz) Rosenberger LU7-036-2000 5037 - O/P Mon
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Climatic Chamber Rotronic DY110C 5448 12 O/P Mon

Environmental Chamber ACS DY110TC 5589 - O/P Mon

Section 2.6 Beacons - VSWR

Rubidium Frequency Quartzlock A10-B 92 12 08-Mar-2022

Standard

Signal Generator Hewlett Packard 8644A 96 12 06-May-2022

Beacon RF Unit TUV SUD N/A 97 - TU

Termination (50o0hm) Meca 405-1 547 12 16-Dec-2021

Spectrum Analyser Agilent E4407B 1154 12 09-Dec-2021
Technologies

Hygrometer Rotronic 1-1000 2891 12 16-Oct-2021

Termination (50ohm, 1W) | Suhner 500hm 1W 3080 12 10-May-2022

Termination (50o0hm, Diamond Antenna DL-30N 3098 12 03-Aug-2021

15W)

Attenuator (20dB, 10W) Aeroflex / 23-20-34 3159 12 19-Apr-2022
Weinschel

Attenuator (20dB, 10W) Aeroflex / 23-20-34 3160 12 20-Aug-2021
Weinschel

Bandpass filter Trilithic 5BE406/35-1-AA 3206 12 23-Nov-2021

ScopeCorder Yokogawa DL750 701210 3254 12 16-Nov-2021

Short Circuit TUV SUD Short Cicuit 3272 - TU

1 metre N-Type Cable Florida Labs NMS-235SP-39.4- | 4511 12 03-Sep-2021

NMS

Time Interval Analyser Yokogawa TA720 4550 12 19-Mar-2022

Bandpass Filter (1MHZz) KR Electronics 3219-SMA 4602 12 07-Sep-2021

USB Peak and Average Keysight U2042XA 4993 12 26-Apr-2022

Power Sensor Technologies

Cable (18 GHz) Rosenberger LU7-036-1000 5030 12 08-Oct-2021

Cable (18 GHz) Rosenberger LU7-036-2000 5039 12 19-Oct-2021

Environmental Chamber ACS DY110TC 5589 - O/P Mon

TU —Traceability Unscheduled

O/P Mon - Output Monitored using calibrated equipment
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3.2

MEASUREMENT UNCERTAINTY

Summary of Uncertainty Values

Measured Parameter
Repetition Time

Total Transmission Time

CW Preamble

Bit Rate

Nominal frequency
Short-Term Stability
Medium-Term Stability — MS
Medium-Term Stability — RFV

Conducted Transmitted Power

Carrier Power Rise Time
Modulation Rise / Fall Time
Modulation Symmetry
Modulation Phase Deviation

Document 75950037 Report 01 Issue 5

C/S Required Uncertainty
+ 0.01 seconds
1.0 ms

1.0 ms

1+ 0.6 bps

+ 100 Hz
+1*10-10
+1*10-10
+1*10-10
+0.5dB

+ 0.5 ms

+ 25 s

+0.01

+ 0.04 radians

&

Calculated Lab Uncertainty
+ 0.0006 seconds CL 95%
+0.062 ms CL 95%
+0.062 ms CL 95%

+ 0.0014 bps CL 95%
+1.24 Hz CL 95%

+0.79 * 10-10 CL 95%
+2.04 * 10-11 CL 95%
+3.34 * 10-11 CL 95%
+0.49 dB CL 95%

+0.051 ms CL 95%
+4.32 uys CL 95%
+0.0014 CL 95%

+ 0.0384 radians CL 95%

All uncertainty calculations were carried out in accordance with UKAS M3003.
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SECTION 4

PHOTOGRAPHS
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41 PHOTOGRAPHS OF EQUIPMENT UNDER TEST (EUT)
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Figre - Antenna Characteritics Configuratio

Figure 2 — Showing plastic container for ‘Wet’ configuration
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Figure 3 — Antenna Characteristics Configuration 4

Figure 4 - Satellite Qualitative ad A.3.8.2 - Configuration
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Figure 8 - A.3.8.8.1 Configuration 7
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Figure 10 - A.3.8.8.2 Configuration 8
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SECTION 5§

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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5.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

oy

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
TOV SUD

© 2022 TUV SUD
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ANNEX A

MANUFACTURER SUPPLIED INFORMATION
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iZoceansignal.com

16th December 2021 ':'—'::':;.' o CeEansignal com

Ocean Signal Limited PLB3 (rescueME PLB3) and ACR PLB-450
(ResCLink AlS) — Statement of Equivalence

Drear SiifMadam,

The Ocean Signal PLB2 and ACR PLB-450 are essenfially the same product
with different exterior labels and body colours (Ocean Signal Yellow and ACR
Chartreuse) as shown in Figure 1.

The electronics, battery, fimware and funclionality are identical in both
products.

Both products are manufaciured by Ocean Signal Limited at their
manufacturing site in the UK under the same quality system and testing
regime.

The Manuals, Quick Starl guides and retail boxes for each product have
different branding accordingly.

Justification for acceptance of both models as having equivalent performance
is based upon comparison Satellite Quality testing during Cospas Sarsat Pre -
Application Type Approval. (Reference email from Eric Harpell, 13/0972021).

The two branded products will also have additional names that may be used
in different markets as follows:

PLB3 will also be known as rescueME PLB3.

PLB-450 will also be known as ResCLink AlS.

Signed on hehalf of Ocean Signal Limited.

Mark Newton o
Approvals Manager o
938 4374 89
27 New Dover Road
Canterbury
Kent
CT130N
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SLIDETO
UNLOCK

PLB3 PLB-450
(rescueME PLB3) (ResQLink AIS)

Figure 1
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T.007; 5. Compliance statements
i. Protection against continuous transmission

(see section A.3.4)
406MHz Transmit Time Out

The precise timing control of a 406MHz transmission is performed by the
micro controller, IC4, which contrels the application of PA supply voltage.
To ensure that a transmission can last no longer than 45 seconds due to a
fault, when the PA supply voltage is switched on, C42 is charged through
R25. The time constant of this netwaork is much shorter than the 45 seconds
limit. This charging voltage is compared to the input threshold of TR3B.
When the threshold has been exceeded TR3B switches on, turning TR3A off,
which in turn switches TR4 off thus removing the supply voltage from the
PA and ending any further transmission.
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Figure 1: TX Timeout Circurbry
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ii. Protection against repetitive self-test

(see section A.3.6.1)
406MHz Transmit Time Out

a. Beacon Self-Test

The self-test function of the beacon is implemented in the following
sequence of in-line steps; there is no looping or repetition of any step:

s The 121.5MHz homing beacon is started, the modulation is monitored
and after three sweeps of the modulation frequency the beacon is
turned off.

+ The AIS transmitter is activated and monitored; after one test
message has been transmitted the transmitter is turned off.

+ The 406MHz message transmitter is activated and monitored; after
one test message has been transmitted the transmitter is turned off.

+ The strobe LED light is activated and after one flash it is turned off.
# The indicator LEDs are flashed to indicate pass / fail status.

# The beacon then enters a shutdown mode in which it switches off
power from the battery to all parts of the circuit except the micro. It
is not possible to start another self-test if the test switch is held down.

To prevent inadvertent lockup of the test mode during the self-test
procedure, the switch is continuously monitored by sampling its condition
every 10 milliseconds by interrupt under the control of a hardware timer.
The operation of the hardware timer and the operational software are
continuously monitored for integrity by the use of a hardware watchdog
timer.

If the self-test key were to remain pressed, no further action would occur.
The key is connected to the power circuit via a series capacitor (C95);
therefore, when the key is pressed to initiate the test a pulse is sent through
to the power circuit to initiate the seif-test sequence. Continuous pressing

of the key will result in no further signal being passed through to the power
circuit.

In summary, it is not possible to perform repeated self-tests unless by
deliberate action on the part of the user to re-initiate the test.

]
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Figure 2: Beacon Keypad Circuit.

b. GNSS Receiver Self-Test

The GNSS self-test is limited to checking operation of the internal GNSS
receiver only. If a fix is acquired during the test the beacon shall encode
the position and perform a burst of 8 AIS transmissions followed by a
406MHz transmission. If a fix is not obtained the beacon shall not perform
any transmission.

The test involves turning on the internal GNSS receiver and waiting for a
position fix to be obtained. Once this condition is met then the beacon will
report the status by transmission of AIS and 406 messages followed by use
of the LEDs and then switch off. At the time that the GNSS receiver is
turned on a timer is also started. This timer is implemented by counting
interrupts generated from a hardware timer which in turn is monitored by
the system watchdog. This timer will run for 90 seconds or be stopped by
a position fix being obtained, whichever occurs first. If the timer completes
its run then the beacon will report a failure by the use of the LEDs. Itis not
possible to repeat the test or perform any other function if the switch is held
down,

On the initiation of a GNSS self-test the beacon checks in memory to see if
any more GNSS self-tests are permitted (maximum 60). If a test is
permitted, the GNSS receiver performs a cold start and waits for a
maximum of 20 seconds.

If 3 usable fix is received within the 90 second window, the GNSS module
is powered off. A burst of 8 AIS messages is scheduled at two second
intervals. On completion of the 8% AIS transmission, the AIS transmitter is
disabled and a single 406MHz is scheduled for immediate transmission.
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On completion of 2 406MHz transmission, the 406MHz transmitter is
disabled and the beacon indicates that the test was successful via a
sequence of green LED flashes.

In the event that no usable fix was received within the 90 second window,
no AIS or 406MHz messages are transmitted and the beacon indicates
that the test was unsuccessful via a2 sequence of red LED flashes.

If there are no tests available, the beacon indicates this by flashing the
red LED rapidly twice, the GNSS is not enabled and no RF transmissions
are made.

On completion of any of the above LED flashing sequences, the beacon is
shut down.

This ensures that there can only be eight AIS transmissions, one 406MHz
transmission and that the duration of the GNSS self-test is no longer than
115.62 seconds.

iii. Self-test default values

When sending a standard self-test message, the code that assembles the
406 message to be transmitted sets the GNSS latitude to longitude to be
encoded as INVALID_POS. This has the effect of setting the appropriate
location bits to the default values for the location protocol in use.
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iv. Protection against GNSS receiver faulty operation

(see section 4.5.5 of C/S T.001)

The internal navigation device communicates with the beacon using a binary
data format that includes a 16 bit checksum which is checked before any
received data is processed further.

The encoded position data is only updated when the GNSS has reported
that the fix is valid, the HDOP and horizontal accuracy are checked to be
within defined limits and the time since the previous fix is greater than four
minutes 30 seconds.

The non-reception of data, or the reception of invalid or corrupted data, or
data that does not meet the critena stated above will result in no change in
encoded position unless the previous position is older than six hours at
which point the default position will be used.

v. National-User protocol message encoding

The PLB3/PLB-450 does not support the use of National-User protocol long
or short format.
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ANNEX B

MODIFICATION STATE COMPARISON DATA
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