Burst 2

Decoded Beacon Message

Hexadecimal code. FFFEDOBC9DFFD08FDFEFFF28917861FOFABE

The code consists of 36 hexadecimal characters representing a first generation beacon message with
the format flag set to Long including bit and frame synchronization pattern prefix (24 bits) as defined by

T.001 Issue 4 - Rev.6.

Unique identifier;

193BFFA11FBFDFF
Bit
numbers
in Binary
message content Field Name
1-15 111111111 Bit-synchronization pattern
111111 consisting of "1"s shall occupy
the first 15-bit positions
16-24 011010000  Frame Synchronization Pattern
25 1 Format Flag
26 0 Protocol Flag
27-36 001100100  Country code:
1
37-40 1101 Protocol Code
41-42 " Beacon type
43-46 1111 |dentification type
47-66 111101000  Last 6 digits MMSI
010001111
11
67-75 011111111 Latitude
76-85 011111111 Longitude
1
86-106 11001010  BCH-1 emor comecting code
001001000
101
107 1 Encoded position source:
108 1 121.5 Mhz Homing Device
109 1 Beacon capability to process
and automatically generated
RLM Type-1
110 0 Beacon capability to process a
manually generated RLM Type-1
RLM Type-2
111 0 Beacon Feedback on receipt of
RLM Type-1
112 0 Beacen Feedback on receipt of
RLM Type-2
113-114 01 RLS Provider Identification
115-123 100001111 Latitude offset
124-132 100001111 Longitude offset
133-144 101010111 BCH-2 error comrecting code
110

Document 75950037 Report 01 Issue 5

Description

True

Correct. Self-Test Message
Long Message

Location, further information provided
in "Protocol Code”

Albania - 201

RLS Location Protocol
RLS Test Location

RLS protocol coded with MMSI last 6
digits

999999

Default - no location (Default - no
location)

Default - no location (Default - no
location)

BCH-1 code in message matches the
recalculated BCH-1 from the PDF-1
Tield

Encoded position data is provided by
an internal navigation device

Included in beacon
Capable to process an automatically

generated RLM Type-1

Not capable to process a manually
generated RLM Type-2

RLM Type-1 {automatic) not received
by this beacon

RLM Type-2 (manual) not received by
this beacon

GALILEO Return Link Service
Provider

Default value
Default value
BCH-2 code in message matches the

recaiculated BCH-2 from the PDF-2
field

Page 73 of 178



Low Temperature (-20°C) — RLS —

Mod State 1

Decoded Beacon Message

Hexadecimal code. FFFEDOBC9DFFD08FDFEFFF28917861FOFABE

The code consists of 36 hexadecimal characters representing a first generation beacon message with
the format flag set to Long including bit and frame synchronization pattern prefix (24 bits) as defined by

T.001 Issue 4 - Rev.6.

Unique identifier;

193BFFA11FBFDFF
Bit
numbers
in Binary
message content Field Name
1-15 111111111 Bit-synchronization pattern
111111 consisting of "1"s shall occupy
the first 15-bit positions
16-24 011010000  Frame Synchronization Pattern
25 1 Format Flag
26 0 Protocol Flag
27-36 001100100  Country code:
1
37-40 1101 Protocol Code
41-42 " Beacon type
43-46 1111 |dentification type
47-66 111101000  Last 6 digits MMSI
010001111
11
67-75 011111111 Latitude
76-85 011111111 Longitude
1
86-106 11001010  BCH-1 emor comecting code
001001000
101
107 1 Encoded position source:
108 1 121.5 Mhz Homing Device
109 1 Beacon capability to process
and automatically generated
RLM Type-1
110 0 Beacon capability to process a
manually generated RLM Type-1
RLM Type-2
111 0 Beacon Feedback on receipt of
RLM Type-1
112 0 Beacen Feedback on receipt of
RLM Type-2
113-114 01 RLS Provider Identification
115-123 100001111 Latitude offset
124-132 100001111 Longitude offset
133-144 101010111 BCH-2 error comrecting code
110

Document 75950037 Report 01 Issue 5

Description

True

Correct. Self-Test Message
Long Message

Location, further information provided
in "Protocol Code”

Albania - 201

RLS Location Protocol
RLS Test Location

RLS protocol coded with MMSI last 6
digits

999999

Default - no location (Default - no
location)

Default - no location (Default - no
location)

BCH-1 code in message matches the
recalculated BCH-1 from the PDF-1
Tield

Encoded position data is provided by
an internal navigation device

Included in beacon
Capable to process an automatically

generated RLM Type-1

Not capable to process a manually
generated RLM Type-2

RLM Type-1 {automatic) not received
by this beacon

RLM Type-2 (manual) not received by
this beacon

GALILEO Return Link Service
Provider

Default value
Default value
BCH-2 code in message matches the

recaiculated BCH-2 from the PDF-2
field
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High Temperature (+55°C) — RLS — Mod State 0

Decoded Beacon Message

Hexadecimal code. FFFEDOBC9DFFD08FDFEFFF28917861FOFABE

The code consists of 36 hexadecimal characters representing a first generation beacon message with
the format flag set to Long including bit and frame synchronization pattern prefix (24 bits) as defined by

T.001 Issue 4 - Rev.6.

Unique identifier;

193BFFA11FBFDFF
Bit
numbers
in Binary
message content Field Name
1-15 111111111 Bit-synchronization pattern
111111 consisting of "1"s shall occupy
the first 15-bit positions
16-24 011010000  Frame Synchronization Pattern
25 1 Format Flag
26 0 Protocol Flag
27-36 001100100  Country code:
1
37-40 1101 Protocol Code
41-42 " Beacon type
43-46 1111 |dentification type
47-66 111101000  Last 6 digits MMSI
010001111
11
67-75 011111111 Latitude
76-85 011111111 Longitude
1
86-106 11001010  BCH-1 emor comecting code
001001000
101
107 1 Encoded position source:
108 1 121.5 Mhz Homing Device
109 1 Beacon capability to process
and automatically generated
RLM Type-1
110 0 Beacon capability to process a
manually generated RLM Type-1
RLM Type-2
111 0 Beacon Feedback on receipt of
RLM Type-1
112 0 Beacen Feedback on receipt of
RLM Type-2
113-114 01 RLS Provider Identification
115-123 100001111 Latitude offset
124-132 100001111 Longitude offset
133-144 101010111 BCH-2 error comrecting code
110

Document 75950037 Report 01 Issue 5

Description

True

Correct. Self-Test Message
Long Message

Location, further information provided
in "Protocol Code”

Albania - 201

RLS Location Protocol
RLS Test Location

RLS protocol coded with MMSI last 6
digits

999999

Default - no location (Default - no
location)

Default - no location (Default - no
location)

BCH-1 code in message matches the
recalculated BCH-1 from the PDF-1
Tield

Encoded position data is provided by
an internal navigation device

Included in beacon
Capable to process an automatically

generated RLM Type-1

Not capable to process a manually
generated RLM Type-2

RLM Type-1 {automatic) not received
by this beacon

RLM Type-2 (manual) not received by
this beacon

GALILEO Return Link Service
Provider

Default value
Default value
BCH-2 code in message matches the

recaiculated BCH-2 from the PDF-2
field
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Ambient Temperature — SLP — Mod State 3

Decoded Beacon Message

Hexzdecimzl code: FFFEDOSCIEFICOSETFOFFEIMSETEIEOFEEC

The code consats of 38 hexadscimal characters representing a first generation bescon messags with

the format fiag set to Long including bit and frame synchronizasion pattern prefic (24 bae) as defined by

T.001 lssus 4 - Rewi.

Unigue identdiar:
183DF380C8FFBFF

Binary
Range

i-18

P
en

[
i

25-108

10

112

13-
122
T2

13z

133-
144

Binary
Content

111t
1111

011210000

0011001001

1110
11111001110
0o0g0Tt00
ot
0111111111

RN

0000011110
10001071011

1000001111

1006001111

DAt0011011
oa

Field Name

Ba-synchronization pattemn
consisting of "1"s shall occupy
the first 15-ba pociicns

Frame Synchronization Paitern

Format Flag

Protoool Flag

Forassocated SAR Pomts of
Comtact (3P0C) related o
Alpaniz - 201 ;

Frotopal Code

Test protocol

Latitude

Longitdde

H-1 o cofrecting code

Validity

Encoded positicn

121.5 Mhz Homang Device

Latauds offzer

Longitude offset

BCH-2 error aorrecting code

Document 75950037 Report 01 Issue 5

Decoded Value

Truz

Correct. Self-Tes Message
Long Meszage

Location, further information provided
in "Protocol Code”

Albania - 201

Seanch Contzct listhere

Standard Locatfion Protocol - Test

Mo-Decods information in bits 41 to 54

Defautt - nolocaton {Default - no
location)

Dizfault - nolocation (Defauk -no
location)

BCH-1 code in message matchas the
recalculated BCH-T from the POF-1
fistd

107-110 should ba 1101

Encoded postion data is prowided by
an intemal navigation dewvice
Included in-beacon

Default value

Defautt value

BCH-Z code m message matches the
recalculated BCH-2 from the POF-2
figld
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Low Temperature (-20°C) — SLP — Mod State 1

Decoded Beacon Message

Hexzdecimzl code: FFFEDOSCIEFICOSETFOFFEIMSETEIEOFEEC

The code consats of 38 hexadscimal characters representing a first generation bescon messags with

the format fiag set to Long including bit and frame synchronizasion pattern prefic (24 bae) as defined by

T.001 lssus 4 - Rewi.

Unigue identdiar:
183DF380C8FFBFF

Binary
Range

i-18

P
en

[
i

25-108

10

112

13-
122
T2

13z

133-
144

Binary
Content

111t
1111

011210000

0011001001

1110
11111001110
0o0g0Tt00
ot
0111111111

RN

0000011110
10001071011

1000001111

1006001111

DAt0011011
oa

Field Name

Ba-synchronization pattemn
consisting of "1"s shall occupy
the first 15-ba pociicns

Frame Synchronization Paitern

Format Flag

Protoool Flag

Forassocated SAR Pomts of
Comtact (3P0C) related o
Alpaniz - 201 ;

Frotopal Code

Test protocol

Latitude

Longitdde

H-1 o cofrecting code

Validity

Encoded positicn

121.5 Mhz Homang Device

Latauds offzer

Longitude offset

BCH-2 error aorrecting code

Document 75950037 Report 01 Issue 5

Decoded Value

Truz

Correct. Self-Tes Message
Long Meszage

Location, further information provided
in "Protocol Code”

Albania - 201

Seanch Contzct listhere

Standard Locatfion Protocol - Test

Mo-Decods information in bits 41 to 54

Defautt - nolocaton {Default - no
location)

Dizfault - nolocation (Defauk -no
location)

BCH-1 code in message matchas the
recalculated BCH-T from the POF-1
fistd

107-110 should ba 1101

Encoded postion data is prowided by
an intemal navigation dewvice
Included in-beacon

Default value

Defautt value

BCH-Z code m message matches the
recalculated BCH-2 from the POF-2
figld

Page 77 of 178



High Temperature (+55°C) — SLP — Mod State 1

Decoded Beacon Message

Hexzdecimzl code: FFFEDOSCIEFICOSETFOFFEIMSETEIEOFEEC

The code consats of 38 hexadscimal characters representing a first generation bescon messags with

the format fiag set to Long including bit and frame synchronizasion pattern prefic (24 bae) as defined by

T.001 lssus 4 - Rewi.

Unigue identdiar:
183DF380C8FFBFF

Binary
Range

i-18

P
en

[
i

25-108

10

112

13-
122
T2

13z

133-
144

Binary
Content

111t
1111

011210000

0011001001

1110
11111001110
0o0g0Tt00
ot
0111111111

RN

0000011110
10001071011

1000001111

1006001111

DAt0011011
oa

Field Name

Ba-synchronization pattemn
consisting of "1"s shall occupy
the first 15-ba pociicns

Frame Synchronization Paitern

Format Flag

Protoool Flag

Forassocated SAR Pomts of
Comtact (3P0C) related o
Alpaniz - 201 ;

Frotopal Code

Test protocol

Latitude

Longitdde

H-1 o cofrecting code

Validity

Encoded positicn

121.5 Mhz Homang Device

Latauds offzer

Longitude offset

BCH-2 error aorrecting code

Document 75950037 Report 01 Issue 5

Decoded Value

Truz

Correct. Self-Tes Message
Long Meszage

Location, further information provided
in "Protocol Code”

Albania - 201

Seanch Contzct listhere

Standard Locatfion Protocol - Test

Mo-Decods information in bits 41 to 54

Defautt - nolocaton {Default - no
location)

Dizfault - nolocation (Defauk -no
location)

BCH-1 code in message matchas the
recalculated BCH-T from the POF-1
fistd

107-110 should ba 1101

Encoded postion data is prowided by
an intemal navigation dewvice
Included in-beacon

Default value

Defautt value

BCH-Z code m message matches the
recalculated BCH-2 from the POF-2
figld
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Ambient Temperature — NLP — Mod State 3

Decoded Beacon Message

Hezzdecimzl code: FEFEDOBCIFO0COSFCOFFOGT28BFTIFICO04D

The code consists of 38 hexadeo'mal charscters representing 5 first peneration beacon messags with
tha format flag set to Long including bit and frame synchronization pattern prefo: (24 bis) as defined by
szus 4 - Rewd

Ti

Unique identfier:
183E0180BF21IFED

Binary
Range

27-38

a7-40

41-58

25-108

th

Binary
Content

11111111117
111

011010060

1
0
0011001009

111

000E300011

00ooooad

01111111000
oo

0111111100
ooo

10111001
o1acoindi
1

110

1001111

1001111

Dooooo

000300100
]

Field Name

Ba-synchronzation pattsm
consisting of "1"s shall ocoupy
the first 15-bit posnions

Frame Synchronization Pattern

Formar Fiag

Protocol Flag

Cauntry coda

For associsted SAR Points of
Contact (SFQC) related 1o
Albanis - 201

Protoco! Code

stion Data {decimsl)

Latitude

Lonpitude

BLH-1 emror cormecting code

Validdy

Location check

Location source

Bux device

Lattude offse;

Longitude offset

Mational use

BGH-2 ervor correcting code

Document 75950037 Report 01 Issue 5

Decoded Value

Truz

Correct. Self-Test Massage
Long Mes=sge

Loeation, further-information provided
in-'Protocol Code’

Albgniz - 201

Seasth Contzctiist here

Mat Loc Test Location: National
Location

#7589
Defautt - no location (Defaul - no
location)

Crefault - nodocation (Default - no
location)

ECH-1 cods m message maiches the
recalculated BCH-1 from the POF-1
fisld

Bits 107-108 should be 110. Passad
bits 112-126 for bocation. 127-332 for
national use

Encoded posdion dasa = provides Oy
3n intermai navigation device

Incluged in beacon

Cefauit vzlue

Cefault value

ECH-Z cods i message maiches the
recalculated BCH-249rom the PDF-2
fizdd
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Low Temperature (-20°C) — NLP — Mod State 2

Decoded Beacon Message

Hezzdecimzl code: FEFEDOBCIFO0COSFCOFFOGT28BFTIFICO04D

The code consists of 38 hexadeo'mal charscters representing 5 first peneration beacon messags with
tha format flag set to Long including bit and frame synchronization pattern prefo: (24 bis) as defined by
szus 4 - Rewd

Ti

Unique identfier:
183E0180BF21IFED

Binary
Range

27-38

a7-40

41-58

25-108

th

Binary
Content

11111111117
111

011010060

1
0
0011001009

111

000E300011

00ooooad

01111111000
oo

0111111100
ooo

10111001
o1acoindi
1

110

1001111

1001111

Dooooo

000300100
]

Field Name

Ba-synchronzation pattsm
consisting of "1"s shall ocoupy
the first 15-bit posnions

Frame Synchronization Pattern

Formar Fiag

Protocol Flag

Cauntry coda

For associsted SAR Points of
Contact (SFQC) related 1o
Albanis - 201

Protoco! Code

stion Data {decimsl)

Latitude

Lonpitude

BLH-1 emror cormecting code

Validdy

Location check

Location source

Bux device

Lattude offse;

Longitude offset

Mational use

BGH-2 ervor correcting code

Document 75950037 Report 01 Issue 5

Decoded Value

Truz

Correct. Self-Test Massage
Long Mes=sge

Loeation, further-information provided
in-'Protocol Code’

Albgniz - 201

Seasth Contzctiist here

Mat Loc Test Location: National
Location

#7589
Defautt - no location (Defaul - no
location)

Crefault - nodocation (Default - no
location)

ECH-1 cods m message maiches the
recalculated BCH-1 from the POF-1
fisld

Bits 107-108 should be 110. Passad
bits 112-126 for bocation. 127-332 for
national use

Encoded posdion dasa = provides Oy
3n intermai navigation device

Incluged in beacon

Cefauit vzlue

Cefault value

ECH-Z cods i message maiches the
recalculated BCH-249rom the PDF-2
fizdd
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High Temperature (+55°C) — NLP — Mod State 2

Decoded Beacon Message

Hezzdecimzl code: FEFEDOBCIFO0COSFCOFFOGT28BFTIFICO04D

The code consists of 38 hexadeo'mal charscters representing 5 first peneration beacon messags with
tha format flag set to Long including bit and frame synchronization pattern prefo: (24 bis) as defined by
szus 4 - Rewd

Ti

Unique identfier:
183E0180BF21IFED

Binary
Range

27-38

a7-40

41-58

25-108

th

Binary
Content

11111111117
111

011010060

1
0
0011001009

111

000E300011

00ooooad

01111111000
oo

0111111100
ooo

10111001
o1acoindi
1

110

1001111

1001111

oooooo

000ooDo1 00
]

Field Name

Ba-synchronzation pattsm
consisting of "1"s shall ocoupy
the first 15-bit posnions

Frame Synchronization Pattern

Formar Fiag

Protocol Flag

Cauntay coda

For associsted SAR Points of
Contact (SFQC) related 1o
Albanis - 201

Protoco! Code

stion Data {decimsl)

Latitude

Lonpitude

BLH-1 emror cormecting code

Validdy

Location check

Location source

Bux device

Lattude offse;

Longitude offset

Mational use

BCH-2 ervar correcting code

Document 75950037 Report 01 Issue 5

Decoded Value

Truz

Correct. Self-Test Massage
Long Mes=sge

Loeation, further-information provided
in-'Protocol Code’

Albgniz - 201

Seasth Contzctiist here

Mat Loc Test Location: National
Location

#7589
Defautt - no location (Defaul - no
location)

Crefault - nodocation (Default - no
location)

ECH-1 cods m message maiches the
recalculated BCH-1 from the POF-1
field

Bits 107-108 should be 110. Passad
bits 112-126 for bocation. 127-332 for
national use

Encoded posdion dasa = provides Oy
3n intermai navigation device

Incluged in beacon

Cefauit vzlue

Default value

BCH-Z cods i message mawches the
recalculated BCH-29romm the PDF-2
fisld
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Table F-E.3: Self-test Mode Actions and Indications

Self-test mode

No. Action/Indication Time-stamp Description of Duration of Notes
(HH:MM:SS) action/indication action/indication
(sec)
1 Self-Test mode 00:00:00 Press and hold Test | 1
initiation (distinct button
action)
2 Distinct indication 00:00:02 Red LED starts 1
of the Self-test flashing
initiation
3 Self-test single 00:00:04 406, 121 & AIS 1
burst transmission Bursts
4 Self-test message | 00:00:04 - - -
default values
5 Distinct indication 00:00:07 A White LED strobe | 1 -
of RF
transmission
6 Distinct indication 00:00:07 A Blue LED flashes 1 Dependent on
of the Self-test (if RLS) or Green number of
PASS result LED flashes (if NON flashes. See
RLS) User Manual for
description of
self-test
indications.
7 Distinct indication 00:00:07 A Red LED Up to 9 seconds. Dependent on
of the Self-test sequence flashes number of
FAIL result flashes. See
User Manual for
description of
self-test
indications.
8 Distinct indication 00:00:07 A Magenta (if RLS) 1 Dependent on
of Insufficient or Orange (if non number of
Battery Energy RLS) LED flashes flashes. See
User Manual for
description of
self-test
indications.
9 Automatic - The EUT goes into 21 seconds -
termination of the a programming
Self-test mode, mode when the
irrespectively of Test button is held
the switch position down. It then self
terminates.
10 Duration of the 00:00:16 - - -

Document 75950037 Report 01 Issue 5
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*PIE Indication

If the PIE criteria has been met the pass indication of the Self-Test shall change from a flashing GREEN
LED to a flashing AMBER LED. For this criterion to be met the beacon must have been operated for 1
hour. This operation time can be accumulated through Self-Testing, GNSS Self-Testing and activation.
The AMBER LED indicates that the beacon may not have sufficient capacity to last 24 hours operation
and the battery should be replaced.

For non RLS protocols, green and orange will be replaced with blue and magenta LEDs respectively.

GNSS Self-test mode

General

All duration measurements below include activation method time, i.e. they start from
test switch press and include any “hold for x seconds” requirement and they end
when all visual and audible activity appeared to cease.

All positional accuracy values below were calculated using the Haversine Formula;
the Earth’s radius was taken as 6367 km.

GNSS Self-test Observations

Parameter Actual Declared

GNSS Self-test count 60 60

GNSS Self-test maximum duration (s) 115 115.62

incl. activation method

Indication of GNSS Self-test A GNSS self-test activation is activated by holding the Test

activation/completion button until the red flashing LED remains on without
flashing.

If navigation data is detected, the LED flashes green. The
number of flashes will indicate the number of GNSS self-

tests remaining. The test result will then be repeated after
2 seconds.

If no navigation data is detected the LED flashes red. The
number of flashes indicates the number of GNSS Self-
Tests remaining, up to a maximum of 10 times. The test
result will then be repeated after 2 seconds.

Indication of GNSS Self-test count 13 fast flashes of red LED straight after releasing the Test
limit reached button
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Summary: GNSS Self-test with Valid Navigation Input

Protocol RLS Protocol

Temperature (°C) -20 +22.4 +55
Frame sync verification 011010000 011010000 011010000
Format Flag (1 bit) 1 1 1
Single Radiated burst (ms) 519.586 519.531 519.5
Position data P P P
Single burst verification P P P
Actual duration (s) incl. activation 7 72 58
method

Position Input Latitude N 50° 48.68442

Position Input Longitude W 1° 37.4167

Position Output Latitude N 50° 48 44" | N 50° 48'44” | N 50° 48'44”
Position Output Longitude W1°37°24” | W1°37° 24" | W 1°37 24"
Position Error (m) 92.8 92.8 92.8

Protocol Standard Location Protocol
Temperature (°C) -20 +24.5 +55
Frame sync verification 011010000 011010000 011010000
Format Flag (1 bit) 1 1 1
Single Radiated burst (ms) 519.602 519.492 519.609
Position data P P P
Single burst verification P P P
Actual duration (s) incl. activation 52 67 70
method

Position Input Latitude N 51° 22.58443

Position Input Longitude W 1° 49.83337

Position Output Latitude N 51°22 36" | N51°22'36" [ N 51°22'36”
Position Output Longitude W1°49' 52" [ W1°49 52" | W 1°49 527
Position Error (m) 48.1 48.1 48.1
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Protocol

National Location Protocol

Temperature (°C) -20 +23.2 +55
Frame sync verification 011010000 011010000 011010000
Format Flag (1 bit) 1 1 1
Single Radiated burst (ms) 520.177 519.625 520.13
Position data P P P
Single burst verification P P P
Actual duration (s) incl. activation 60 62 71
method

Position Input Latitude N 51° 22.58443

Position Input Longitude W 1° 49.83337

Position Output Latitude N 51°2236" | N51°22'36” | N 51°22'36”
Position Output Longitude W1°49 52" [ W1°49 52" | W 1°49 52"
Position Error (m) 48.1 48.1 48.1
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Summary: GNSS Self-test without Valid Navigation Input

Protocol RLS Protocol
Temperature (°C) -20 +22.4 +55
Frame sync verification N/A N/A N/A
Format Flag (1 bit) N/A N/A N/A
Single Radiated burst (ms) N/A N/A N/A
Default Position data N/A N/A N/A
Single burst verification N/A N/A N/A
Actual duration (s) incl. activation 115 115 115
method

Protocol Standard Location Protocol
Temperature (°C) -20 +22.4 +55
Frame sync verification N/A N/A N/A
Format Flag (1 bit) N/A N/A N/A
Single Radiated burst (ms) N/A N/A N/A
Default Position data N/A N/A N/A
Single burst verification N/A N/A N/A
Actual duration (s) incl. activation 115 115 115
method

Protocol National Location Protocol
Temperature (°C) -20 +23.2 +55
Frame sync verification N/A N/A N/A
Format Flag (1 bit) N/A N/A N/A
Single Radiated burst (ms) N/A N/A N/A
Default Position data N/A N/A N/A
Single burst verification N/A N/A N/A
Actual duration (s) incl. activation 115 115 115
method

Note — EUT does not transmit a 406MHz burst for GNSS self-test when absence of
navigation data.
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Table F-E.4: GNSS Self-test Mode Actions and Indications
No. Action/Indication Time-stamp Description of Duration of Notes
(HH:MM:SS) action/indication action/indication
(sec)
1 GNSS Self-test 00:00:00 Hold down T 6
mode initiation button
(distinct action)
2 Distinct indication | 00:00:06 Flashing LED 1
of the GNSS Self- becomes solid
test initiation
3 GNSS Self-test 520ms Message burst
single burst time recorded on
transmission TUV test system
4 GNSS Self-test GNSS self-test 520ms (with Nav Decoded using
message position message input) TUV test system
encoding structure and bit
values confirmed
correct
5 Distinct indication | 00:01:05 LED flashes Up to 16 seconds
of the GNSS Self- green the amount | depending how
test PASS result of GNSS self many GNSS self
tests remaining tests remaining
and then repeats
6 Distinct indication | 00:01:39 Red LED flashes Up to 16 seconds If 5 remaining, it
of the GNSS Self- the amount of depending how will flash 5 times,
test FAIL result GNSS self tests many GNSS self then pause, then
remaining and tests remaining flash 5 times.
then repeats
7 Distinct indication | 00:00:06 LED flashes red 7 As described in
that the 13 times manufacturer's
manufacturer- documentation
declared limited
number of GNSS
Self-tests is
attained
8 Automatic If the button is - See Battery
termination of the held down then it Current Results
Self-test mode, draws about in section A10
irrespectively of 35mA for 20
the switch seconds while it
position goes into a
programming
mode. It then
powers down.
9 Duration of the 00:01:55 LED turns off
GNSS Self-test
mode
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Full Hex Messages

National Location

Protocol with Navigation data applied

+55°C FFFEDO8C9B70464CD701CD8757379208FF77
Ambient FFFEDO8C9B70464CD701CD8757379208FF77
-20°C FFFED08C9B70464CD701CD8757379208FF77

National Location

Protocol without Navigation data applied

+55°C

N/A

Ambient

N/A

-20°C

N/A

Standard Location Protocol with Navigation data applied

+55°C FFFEDOBC9EF9C06333A03ECAG6771DA4D4D0
Ambient FFFEDO8C9EF9C06333A03ECAG6771DA4D4D0
-20°C FFFEDO8CO9EF9C06333A03ECAG6771DA4D4D0

Standard Location Protocol without Navigation data applied

+55°C N/A
Ambient N/A
-20°C N/A

Return Link Servi

ce with Navigation data applied

+55°C

FFFEDO8C9DFFD0O8FCCDO01BBF573856976D56

Ambient

FFFEDO8CO9DFFD0O8FCCDO01BBF573856976D56

-20°C

FFFE2F8CODFFDO8FCCDO01BBF573856976D56

Return Link Servi

ce without Navigation data applied

+55°C N/A
Ambient N/A
-20°C N/A

N/A = EUT does not transmit a 406 burst for GNSS Self-test in the absence of

navigation data.

Summary

The EUT complies with clause A.3.6 of Cospas-Sarsat T.007.
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2.9

291

2.9.2

293

2.9.4

2.9.5

2.9.6

THERMAL SHOCK

Specification

Cospas-Sarsat T.007, Clause A.2.2

Equipment Under Test and Modification State
PLB3, S/N: TA000005 - Modification State 1

Date of Test

10 September 2021

Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section

3.1.

Laboratory Environmental Conditions
Ambient Temperature 27.1°C

Relative Humidity 48.6%

Test Results

Soak Temperature: 20°C

Test Temperature: -10°C

Nominal Frequency

2 Thermal Shock - Frequency
2000 T T T T T T

Frequency Emor (Hz)

[i]
o
c.i]
0
40
50
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T0

Time (min}
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Short Term Stability
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Medium Term Stability, Residual Frequency Variation

i Thermal Shock - Medium-Term Stability Residual Frequency Variation
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Digital Message

Burst 1
Decoded Beacon Message
Hexadecimal code: FFFE2F8C9DFFDO08FDFEFFF28917861FOFABE

The code consists of 36 hexadecimal characters representing a first generation beacon message with
the format flag set to Long including bit and frame synchronization pattemn prefix (24 bits) as defined by

T.001 Issue 4 - Rev.6.

Unique identifier:

193BFFAT1FBFDFF
Bit
numbers
in Binary
message content Field Name Description
115 111111111 Bit-synchronization pattern True
GARE] consisting of "1"s shall occupy
the first 15-bit positions
16-24 000101111 Frame Synchronization Pattern  Correct Operational Message
25 1 Format Flag Long Message
26 0 Protocol Flag Location, furiher information provided
in "Protocol Code"
2736 001100100 Country code: Albania - 201
1
37-40 1101 Protocol Code Location: RLS Location Protocol
41-42 i Beacon type RLS Test Location
42-46 1111 Identification type RLS protocol coded with MMSI last &
digits
47-66 111101000  Last 6 digits MMSI 999999
010001111
11
67-75 011111111 Latitude Default - no location (Default - no
location)
T76-85 011111111 Longitude Default - no location (Default - no
1 location)
86-106 111001010  BCH-1 emor correcling code BCH-1 code in message malches the
001001000 recaiculated BCH-1 from the PDF-1
101 field
107 1 Enceded position source Encoded position data is provided by
an internal navigation device
108 1 121.5 Mhz Homing Device Included in beacon
109 1 Beacon capability to process Capable to process an automatically
and automatically generated generated RLM Type-1
RLM Type-1
110 o Beacon capability to process a Not capable to process a manually
manually generated RLM Type-1  generated RLM Type-2
RLM Type-2
111 0 Beacon Feedback on receiptof ~ RLM Type-1 (automatic) not received
RLM Type-1 by this beacon
112 ] Beacon Feedback on receiptof ~ RLM Type-2 (manual) not received by
RLM Type-2 this beacon
113-114 01 RLS Provider Identification GALILEQ Retumn Link Service
Provider
115-123 100001111 Latitude offset Default value
124-132 100001111 Longitude offset Default vaiue
133-144. 101010111  BCH-2 error comecting code BCH-2 code in message matches the
110 recalculated BCH-2 from the PDF-2
field
Summary

The EUT complies with clause A.2.2 of Cospas-Sarsat T.007.
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2.10

2.10.1

2.10.2

2.10.3

2.10.4

2.10.5

2.10.6

&

OPERATING LIFETIME AT MINIMUM TEMPERATURE

Specification

Cospas-Sarsat T.007, Clause A.2.3

Equipment Under Test and Modification State

PLB3, S/N: TA000005 - Modification State 1 — Battery current measurments (see
note 1)
PLB3, S/N: TA0O00005 - Modification State 2

Date of Test

14 September 2021 — 17 September 2021 - (Battery current measurements)
12 November 2021 - 14 November 2021 (Operating lifetime at minimum
temperature test)

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 22.5°C
Relative Humidity 43.5%

Test Results

Note 1: Battery current measurements were made in Modification State 1, however
comparison measurements were made to check minimal current changes between
modification states. Where small changes were seen, the worse case measurement
were used. See comparison data in Annex B.

Note 2: In accordance with manufacturer recommendations, naviagtion data was
provided to the EUT at the start of the test to synchronise UTC. Once positional data
was encoded in the EUT message, the navigation data was removed. The encoded
postion returned to default data after 4 hours.
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&)

Medium Term Stability, Mean Slope
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Output Power
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Digital Message — Navigation provided (Start of Test)

Decoded Beacon Message

Hezzdesima| code: FEFE2ZFSCODFETO1BCCOF024ADM4FE4ECAZASC

Eit
numbers
in
message

27-28

3740

41.a1

42-46

111

112

113-114

118-123

124132

133144

& consists of 35 hexs
1 fiag setio Longin
issus 4 - Revd

tifier:
1BFDFE

Binary
content

AR AR R
T
000101111

1

0011001001

1001110008
0007100011

001100111
1000000100
1081010410
1010001401
1

1

4]

001110110
010300010

1015001111
oo

clud

Field Name
Bit-synchronization gstem
consisting of "1z shall aecupy
the first 15-bit positions

Frame Synchronization PFattemn

Format Flag

Protocol Fiag

Country code

Farzssociated B4R Points of
Contact (SPOC) related to
Albaniz - 201 ¢

Protocal Ciode

Bescon type

Identification type

Last &-digits MMS]

Latitede
Longitude

BCH-1 error correating cade

Engoded position source

121.3 Mhz Homing Dewice

Beacon capanility 1o process
and autamaticslly penerated
RLM Type-1

Beacon capability to process @
manually generated RLM Type-
1 RLM Type-2

Beacon Feedosck on receipt of
RLM Type-1

Beacon Feedback on receipt of
RLM Type-2

RLS Provider lzentifization

Latitude offset
Longitude offset

BOH-2 erfor cormectn:

Cornposite Jocation
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‘mai characiers representing a first generation bescon messags with
and frame synchronization patern prefe (24 bits) as defined by

Description

True

Correct Operational Massage

Long Massags

Lacstion further
i Protocol Code”

mation provided

Albanis - 201

Szarch-Contag

Locstion: RLS Location Protocol
RLE Test Location

RLE protoce! coded with MMS! ast 8
digits

530075

515 Diegrees Morth {81.5)

20 Degrees West [-2.0)

BCH-1 codein message matches the
recalculsted BOH-1 from the PDF-1
fiekd

Encoded position dats is provided by
an internal navigation device

Included o beacon

Capzble to process an sutomaticslly
genersted RLM Type-1

Mot capable to process amanuzlly
generated ELM Type-2

RLM Typ=-1 (sutomatic) not recaned
biy this:beacen

RLM Type-2 {mznual} not received
by thiz besgan

GALILEQ Return Link Sznice
Provider

7.0 minutes 24.0 seconds {negative)
100 minutes 8.0 seconds (negative)
BCH-Z code in messags matches the
racaleulsted BOH-2 from the POF-2

fighd

B1.3TT-1.829
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Digital Message — Default Navigation data after 4 hours

Decoded Beacon Message

Hexsdecims| code: FFFE2FSCIDFET018DFEFFE129DF361FOFABE

The code consists of 33 haxadecmal characters reprezenting 2 first peneration beacon message with

the format fiag set to Long including Bn and frame synchronzation pattern prefi (24 bies) 35 defined by

TOD lzzus 4-Revf

Linigus identfier

Eit
numbers
in
message

i
en

47-68

=
n
&
o

B3-108

v

113114

Binary
content

11111111111

1111

0oaT01111

1

0

0ot100101

1051110000
0001100011

LERRER LA RS

[RARRARRRE

00000100t
0100111011
1

1

ik}

100001111

100001111

1010101811
0

Field Mame
Bit-synahrenization pattem
consisting of "17s shall cocupy
the first 13-bit positions

Frams Synchronization Fatiem
Famat Flag

Pratocol Flag

Couniry cods:

Farassociated 2AR Pointsof
Contsct [SPCC) related o
Albaniz - 207

Pratoeol Code

Eeacon tyos

gentification type

Last & digins MMEI

Latifude

Longitude

BCH-1 error porrecting code

1215 Mhz Homing Device
Bescon capabiity fo process
znd automaticslly generated
FLW Type=1

Bieacan capabdity to process 3
manusily gensrated SLM Tyoe-
1 RLM Type-2

Beacon Feedback on receipt of
FLM Type-1

Bezcon Feedoacs on reczipt of
RLM Type-2

RLS Provider lentfication

Latitude offest
Langitude offsst

BICH-2 error comrecting cods
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Description

True

Torrect Cperations’ Message
Long Mezsags

Location, further infarmation prowided
in "Protocol Cods"

Albania - 201

Saarch Contset list hare
Locabon: RLS Locatien Frotocol

RLS Test Location

BLE protecol coded with MMEi [ast @
digits

gao075
Default - no location (Default- no
location)

Default - no koo
locatian)

ion (Default - no

BCH-1 gode in message matches the
recaicuiated 3CH-1 from the POF-1
figid

Encoded position dats &5 provided by
an internal ravigation device

Included in beacon
Capsble to process 3n sutomatically

genersted RLN Type-?

Mot zapsble to process 3 manuslly
generated RLM Type-Z

RLM Type-1 (sutomatic] not received
by thiz beazen

RLM Type-2 (manual} not recsived
by thiz bescon

GALILED Retern Link E=nvize
Provider

Default walue
Defaultvalue
BCH-2 code in massags matchas the

recaiculatza BCH-2 from the POF-2
fietd

Page 99 of 178



Test Data (0 min - 30 min)

Short Term | Medium Term Medium Term Stability — Output
Nominal Stability Stability — Slope Residual Frequency Power

# Frequency (Hz) | (/100 ms) (/min) Variation (no units) (dBm) Time (h)
1 0 0.00E+00 0.00E+00 0.00E+00 37.86 0

2 0 0.00E+00 0.00E+00 0.00E+00 37.47 0.014139
3 0 0.00E+00 0.00E+00 0.00E+00 37.32 0.028306
4 0 0.00E+00 0.00E+00 0.00E+00 37.28 0.042668
5 0 0.00E+00 0.00E+00 0.00E+00 37.23 0.056001
6 0 0.00E+00 0.00E+00 0.00E+00 37.19 0.070474
7 0 0.00E+00 0.00E+00 0.00E+00 37.27 0.084946
8 0 0.00E+00 0.00E+00 0.00E+00 37.2 0.098446
9 0 0.00E+00 0.00E+00 0.00E+00 37.17 0.112113
10 0 0.00E+00 0.00E+00 0.00E+00 37.14 0.126003
11 0 0.00E+00 0.00E+00 0.00E+00 37.22 0.140142
12 0 0.00E+00 0.00E+00 0.00E+00 37.19 0.154309
13 0 0.00E+00 0.00E+00 0.00E+00 37.16 0.16867
14 0 0.00E+00 0.00E+00 0.00E+00 37.14 0.182004
15 0 0.00E+00 0.00E+00 0.00E+00 37.17 0.196476
16 0 0.00E+00 0.00E+00 0.00E+00 37.15 0.210949
17 0 0.00E+00 0.00E+00 0.00E+00 37.12 0.224449
18 406.0311188 1.15E-09 -5.47E-09 1.20E-08 37.11 0.238116
19 406.0311171 1.15E-09 -4.62E-09 1.22E-08 37.08 0.252005
20 406.0311156 1.14E-09 -3.76E-09 1.19E-08 37.06 0.266144
21 406.0311143 1.13E-09 -2.94E-09 1.12E-08 37.09 0.280311
22 406.031113 1.12E-09 -2.18E-09 9.71E-09 37.08 0.294673
23 406.031112 1.13E-09 -1.41E-09 7.49E-09 37.07 0.308006
24 406.0311112 1.12E-09 -7.27E-10 4.84E-09 37.05 0.322479
25 406.0311107 1.12E-09 -2.51E-10 2.23E-09 37.04 0.336951
26 406.0311104 1.13E-09 -2.64E-11 9.65E-10 37.02 0.350451
27 406.0311104 1.12E-09 1.37E-11 9.32E-10 37 0.364118
28 406.0311104 1.12E-09 -4.05E-11 9.88E-10 37.09 0.378008
29 406.0311104 1.11E-09 -5.25E-11 1.00E-09 37.07 0.392147
30 406.0311104 1.11E-09 -1.62E-11 1.03E-09 37.06 0.406314
31 406.0311104 1.11E-09 1.51E-11 1.05E-09 37.04 0.420675
32 406.0311104 1.12E-09 6.21E-11 1.02E-09 37.02 0.434009
33 406.0311104 1.11E-09 8.66E-11 1.01E-09 37 0.448481
34 406.0311104 1.10E-09 3.63E-11 9.49E-10 37.08 0.462954
35 406.0311104 1.10E-09 -1.88E-11 9.97E-10 37.06 0.476615
36 406.0311104 1.10E-09 1.50E-11 1.02E-09 37.08 0.490443
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&

Results outside of the specification limits are marked in red text. These results are
based on measurement data made within the first 15 minutes after activation and
are considered acceptable.

121MHz Homing Transmitter - Duty Cycle (Start of Test)
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121MHz Homing Transmitter - Duty Cycle (End of Test)
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121MHz Homing Transmitter Power

Output Power-121.5 MHz
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Operating Current Measurements and Analysis

System Configurations and Operating Modes

RLS Protocol
System Configuration/Operating Mode Matrix (SCOMM):

System Configuration — A
Operational Mode | No Ancillaries Connected
1, Standby A1
2, ON at EUT Average A2
3, ON at EUT (GNSS Sleep) A3
4, ON at EUT (GNSS Search) A4
5, Waiting RLM A5
6, RLM Acknowledged A6
7, Self-test A7
8, GNSS Self-Test (Burst) A8
9, GNSS Self-Test (Timeout) A9
10, Self-Test Held A10
11, Standby — NFC Interrogation A11
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SCOMM Results as per C/S T.007 Table F-E.1:

Mode:
Beacon Manually
Operating selectable or Measurement Average Peak
Mode Automatic interval, sec Current, mA Current, mA
A1 Manual 599.99 0.00001682 0.00001873
A2 Manual 1311 52.18 2030
A3 Automatic* 201.8 42.87 2027
Ad Manual 1010 54 .47 2030
A5 Manual 960 53.31 1928
A6 Automatic* 1003 42.27 1934
A7 Manual 15.6 78.24 1657
A8 Manual 74.47 34.73 1658
A9 Manual 104.2 30.5 35.03
A10 Manual 29.44 0 0
A11 Manual 300 0.00001683 0.00002142

The sampling interval was a nominal 80 ms for all measurements.

*Notes: GNSS sleep denoted as Automatic; upon beacon activation the beacon enters GNSS
search mode for 18 minutes. After 18 minutes the beacon automatically enters GNSS sleep
mode, then it begins a cycle of 90 seconds on and then 3 minutes 30 seconds off. If the EUT
is encoded with RLS protocol the initial “on search” time is increased to 30 minutes unless it
receives a valid RLM response in which it reverts back to 18 minutes.
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Standard Location Protocol
System Configuration/Operating Mode Matrix (SCOMM):

System Configuration — A

Operational Mode | No Ancillaries Connected
1, Standby A1

2, ON at EUT Average A2

3, ON at EUT (GNSS Sleep) A3

4, ON at EUT (GNSS Search) Ad

5, Self-test A5

6, GNSS Self-Test (Burst) A6

7, GNSS Self-Test (Timeout) A7

8, Self-Test Held A8

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

Mode:
Beacon Manually
Operating selectable or Measurement Average Peak
Mode Automatic interval, sec Current, mA Current, mA
A1 Manual 599.9 0.00001645 0.00002117
A2 Manual 1212 51.32 1918
A3 Automatic* 200 40.2 1908
A4 Manual 959 54.04 1918
A5 Manual 15.6 77.2 1663
A6 Manual 79.11 34.05 1681
A7 Manual 113 284 32.61
A8 Manual 22.17 0 0

The sampling interval was a nominal 80 ms for all measurements.

*Notes: GNSS sleep denoted as Automatic; upon beacon activation the beacon enters GNSS
search mode for 18 minutes. After 18 minutes the beacon automatically enters GNSS sleep
mode, then it begins a cycle of 90 seconds on and then 3 minutes 30 seconds off. If the EUT
is encoded with RLS protocol the initial time is increased to 30 minutes unless it receives a
valid RLM response in which it reverts back to 18 minutes.

The worst case protocol is when the EUT is in RLS protocol so all further analysis is when the
EUT is programmed in RLS.
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Worst Case System Configurations / Operating Modes

Worst case selected mode: RLS

“Lifetime in service” drains (highest average current):
Standby: A1 — No Ancillaries, Standby
Self-test: A7 — No Ancillaries, Self-Test
GNSS Self-test (Fast Acquire): A8 - No Ancillaries, GNSS Self-Test (Burst)
GNSS Self-test (Timeout): A9 - No Ancillaries, GNSS Self-Test (Timeout)

Operating mode used for battery conditioning calculations (equal or lower average
current than mode used for conditioning)
Battery discharged using constant current method at a rate of 90mAh at
the recommendation of the manufacturer

Note: Battery conditioning is a flexible term used to mean either pre-test discharge
and/or extension time as appropriate, see Battery Conditioning Results, below.

Operating mode during lifetime test (highest average current):
A4 — No Ancillaries, ON at EUT (GNSS Search)*
*Subject to GNSS Receiver Duty Cycle.
Conditions during lifetime test:
GNSS Signals: External data applied at the start of the test. Once
positional data was encoded into the EUT message, the
navigation data was removed for the remainder of the test.

Current Measurement Plots

25 18000000
- 16000000
20 - 14000000
I 1 1 [=)
[ - 12000000 2
T | WL = @
T 151 [ J i g
£ 1 ! - 10000000 &
£ : 3
§ : i g
= L ¥ 8000000 w
S 10 ; : 3
i | E
! ! 6000000 S
i <
1
. i i 4000000
= 1 1
H H
I 1 2000000
1 1
1 L)
1 1
[} T T T v T T 0
Qa 100000 200000 300000 400000 500000 600000 700000 800000 900000 1000000
Time [ms)
Standby Current, nA Accumulated Charge, pL  ===== Window Start ~ ===== Window End
Standby: A1

Document 75950037 Report 01 Issue 5 Page 106 of 178



2500 160000000
/ - 140000000
2000 2
LA - 120000000
Bg =)
11 El
ol - 100000000
= 1500 =ab g
E H j:
': 1 [}
c L1 80000000 —
g L 2
5 - =
o 1000 » | g
L1 =
- o
’ﬂ’ &
| - 40000000
500 =
J‘
B - 20000000
L H
H i I -
0 - T T T v 0
o 500000 1000000 1500000 2000000 2500000 3000000
Time (ms)
Operating Current, mA Accurmulated Charge, uC =====Window Start =~ ===== ‘Window End
ON at EUT Average: A2
2500 160000000
/'/. - 140000000
2000 T
LT 120000000
- ——
L s
H 3 ¥
i 1500 s ] 100000000 )
o
- ’r‘ 5
€ 2 F B0000000 B
[ - 2
5 af <
= H - cooo0000 E
5 -
LT - 40000000
500 =
L]
L I 20000000
” Fl L
0 - T - T T o
0 500000 1000000 1500000 2000000 2500000 3000000
Time [ms)
—— Operating Current, mA  ——— Accumulated Charge, uC ~ ===-- Window Start  ==----Window End

ON at EUT (GNSS Sleep): A3

Document 75950037 Report 01 Issue 5

Page 107 of 178



2500 160000000
/_,.H' L 140000000
2000 cHT T
HAT - 120000000
_.-d""_’ g
-1 L 10000 o
= 1500 £ 100000000 &
E L ]
— LH 5
] L] 80000000 T
[ L 2
5 B k-
e H - cooo0000 E
LT g
LT L 40000000
500 =
L]
| H L 20000000
0 ] = A 0
0 500000 1000000 1500000 2000000 2500000 3000000
Time [ms)
—— Operating Current, mA  ——— Accumulated Charge, uC ~ ===---Window Start  =----Window End
ON at EUT (GNSS Search): A4
2500 140000000
k120000000
2000 ,/
LH
| | - 100000000
L1 E)
L a
= L
= 1500
K | H 80000000 §
e =1l 3
S LHT g
5 L - 60000000 =
<@ 1000 i E
L7 =
-1 (=}
| 1 - 0000000 <
L]
500
B
| H L 20000000
1
"‘J
0 e Akl — = - : s 0
0 500000 1000000 1500000 2000000 2500000 3000000
Time (mS)
—— Operating Current, mA  ——— Accumulated Charge, uC ~ ==-=---Window Start ~ =----Window End

RLM Waiting: A5

Document 75950037 Report 01 Issue 5 Page 108 of 178



2500 140000000
I 120000000
2000 /
LH
[ H L 100000000 5
11 E)
L r
= 1500
K | H 8000000 §
- =1l 3
g LHT g
5 L] - Gouoooo0 =
o 1000 - E
L1 =
-1 (=}
| 11 - 40000000 <
L]
500
B
| H L 20000000
P
"‘J
o e Akl — - : s 0
0 500000 1000000 1500000 2000000 2500000 3000000
Time [ms)
— Operating Current, mA  ——— Accumulated Charge, uC ~ ====~ Window Start  ===-= Window End
RLM Acknowledged: A6
1800 B000000
1600 7000000
1400 - 6000000
o
1200 2
5000000 &
3 §
1000 =
St L=}
k] F 4000000 ©
g 2
£ 8O0 =
!3 =
- 3000000 E
600 - e i - g
64 b8 i - 2000000
200 F 1000000
0 T : : ; == . ; Sy 0
42000 44000 46000 48000 50000 52000 54000 56000 58000 60000 62000
Time (ms)
— Operating Current, mA  ——— Accumulated Charge, uC ~ ====~ Window Start  ===== Window End
Self-Test: A7

Document 75950037 Report 01 Issue 5

Page 109 of 178



1800 3000000
1600
L I - 2500000
1400 i
i =
1 ¥
1200 + 2000000 2
1 @
3 = ]
E 1000 ! &
= ! - 1500000 B
£ s — ! x
3 ] =
[5] ! E
600 +— o 1000000 3
: L
1
400 - - 4
! - 500000
200 !
1
/ 1
'
0 T T T T T T T am T (4]
Q 10000 20000 30000 40000 50000 60000 70000 80000 90000 100000
Time (ms)
— Selftest Current, mA Accumulated Charge, uC =====Window Start  ===== Window End
GNSS Self-Test (Burst): A8
40 2500000
H 1
a5 3000000
30 4—
- 2500000 &
) =
25 @
< w
K / - 2000000 §
- L=}
‘E’ 20 2
5 / - 1500000 E
“Yis E
S
- 1000000 <
10 /
5 - 500000
(1] T T T T T T (4]
0 20000 40000 60000 80000 100000 120000 140000
Time [ms)
— Selftest Current, mA Accumulated Charge, uC =====Window Start  ===== Window End

GNSS Self-Test (Timeout): A9

Document 75950037 Report 01 Issue 5

Page 110 of 178



A0 700000
3 L 600000
i e I
| f L 500000 o
3
- 25 i LR .
K q 00000 §
<=
‘: L=}
ﬁ 20 E
= - 300000 2
S E
=
-
/ - 200000 &
10 /
5 100000
(1] T T T T T o
0 10000 20000 30000 A0000 50000 60000
Time (ms)
— Selftest Current, mA Accumulated Charge, uC =====Window Start ----= window End
Self-Test Held: A10
25 18000000
- 16000000
]
20 | : =
i - 14000000
l; i I g
i 1. 12000000 2
g PP (e R AN bk Bl i e bRt U il %
£ - 10000000 2
= S
(= =
@ ]
5 - 8000000 §
=
< 10 E
F 6000000 ©
L=
5 L 4000000
k2000000
0 T v ¢ T T T T T a
0 100000 200000 300000 400000 500000 600000 700000 800000 900000 1000000
Time (ms)
Standby Current, nA Accumulated Charge, pC =====Window Start  ===== Window End

Standby — NFC Interogation: A11

Document 75950037 Report 01 Issue 5 Page 111 of 178



Battery Conditioning Calculations

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

LCDC = I—CBN + 165((L5T + I—GST +
L1s)/1000) + (Lors/1000)

Characteristic Designation | Units Value Comments
Beacon manufacturers declared
maximum allowed cell shelf-life (from date
of cell manufacture to date of battery pack Tesor TCS | Years | 2
installation in the beacon)
Declared beacon battery replacement
period (from date of installation in the
beacon to expiry date marked on the TerOr TBR | Years | 10
beacon)
Battery pack electrical configuration - - 2 series packs
Energizer L91
Cell model and cell chemistry - - Ultimate Lithium,
Li/FeS?
Nominal cell capacity - Ah 3.5
Nominal battery pack capacity Cen Ah 3.5
Annual battery cell capacity loss (self- Refer to battery
discharge) due to aging, as specified by Lspc % 0.36 handbook supplied by
cell manufacturer at ambient temperature Manufacturer
Calculated battery pack capacity loss due
to self-discharge: Lean Ah 0.1482
Lcan =Can - [Cen *(1 - Lspc /100) TBR+TCS]
Declared by
Number of self-tests per year Nsr - 12 Manufacturer
Average battery current during a self-test lst mA 78.24
Maximum duration of a self-test Tsr S 15.6 TUV actual
measurements
Calculated battery pack capacity loss due
to self-tests during battery replacement Lst mAh 40.68
period: LST = |s'r * Ts‘r * TBR * (NST / 3600)
Maximum Number of GNSS self-tests N } 60 Declared by
between battery replacements GsT Manufacturer
Average battery current during a GNSS | mA 34.73 GNSS Burst (See
self-test of maximum duration esT : Comment)
Maximum duration of a GNSS self-test Test s 115.62 GNSS Timeout (See
Comment)
Calculated battery pack capacity loss due
to GNSS seIf-te;ts Fiurmg_battel;y X Lesr mAh 66.92471
replacement period: Lgst = lest * Tast
(Ngst / 3600)
Average stand-by battery pack current Iss mA 0.00001682
Other Capacity Losses Lot mAh 0 None declared
Battery pack capacity loss due to
constant operation of circuitry prior to Liss mAh 1.4734
beacon activation: Lisg = Isg * Ter * 8760
Calculated value of the battery pack pre-
test discharge
Leoc Ah 0.3282
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The EUT does not transmit a 406 MHz burst when failing to obtain navigational data during a
GNSS Self-Test. As a worst case, the battery conditioning calculation includes the highest
current during a GNSS Self-Test (when navigation data acquired), multiplied by the longest
duration during a GNSS Self-Test (when navigation data not acquired, and the timeout
counter expires).

Comment

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) [mMAh] = 427.5
Constant current [mA] = 90
Pre-test discharge duration [h] = 427.5
90
Pre-test discharge duration[h] = 4.75

The actual discharge duration was 4.76 h resulting in a discharge of 428.3 mAh.
Lcoc was increased to 427.5 mAh to comply with RTCM Standard 11010.3 with the

same test. This is considered to be an over test to the requirements of Cospas-
Sarsat T.007.

Summary

The EUT complies with clause A.2.3 of Cospas-Sarsat T.007.
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211

2111

211.2

2113

211.4

211.5

&

FREQUENCY STABILITY TEST WITH TEMPERATURE GRADIENT

Specification

Cospas-Sarsat T.007, Clause A.2.4

Equipment Under Test and Modification State
PLB3, S/N: TA0O00005 - Modification State 1

Date of Test
29 September 2021, 30 September 2021, 01 October 2021 & 02 October 2021

Test Equipment Used

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

Laboratory Environmental Conditions

Ambient Temperature 22.1 - 23.8°C
Relative Humidity 37.4 — 45.2 %
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2.11.6 Test Results

Up Ramp

Nominal Frequency
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Medium Term Stability, Mean Slope
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Output Power
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Digital Message

Decoded Beacon Message

Hexsdecimz| code: FFFE2FSCIDFFDOSFDFEFFF28581T861FOFABE

The code con of 33 hexadec'mal characters reprasenting 3 first generation bescen messags with
the format fisg set to Long including &it and frame synchronization pattern prefic (24 brs) a5 defined by

T.O0 Iz

Unique identifier:
1938FFA1IFEFDFF

1-15 11111111111 Bit-synchranization pattarn True
1111 corsisting of "17s shall accipy
the first 13-bit positions

18-24 0001111 Frame Synchronizstion Patiern Corrsct Operations! Mes=ags

25 1 Farmst Flag Long Meszsags

28 n Pratocol Fisg Location, further information providad
in "Protocol Code”

27-38 0011001001 Couniry cods: Albaniz - 201

27-40 110 Protocol Code Lozation: RLS Location Protocal

45-42 11 Beazan typs RLS Test Location

43-48 1111 |dentification typs RLE protocol coded with MMSL last §
digits

47-68 1119010000  Last § digis MMS] coooog

1063111111

57-75 AR EEEH] Latitude Defaukt - mofeaation (Default - no
lzcation)
TE-85 mnnm Longitude Default - no location (Cefsult-no
locaticr)
ag-108 110030100 - BCH-1 =rror cotrecting cods BCH-1 code in massage matchss the
Q0100070 recalcilztad BOH-1 from the PDF-1
1 fierd
107 1 Encoded position source Enceded position dats is provided by
an intarnal navigation devies
108 1 121:5 Mhz Homing Drevice Inzluded in beacon
i+ 1 Eeazon capabiity 1o process Capsable to provess an sutematically
and automaticzlly gensrated generated RLM Type-1
FLM Type-1
110 a EBeazon capakiity 1o process 2 Not capable to process 2 manuzlly
reanusity gensrsted LM Type- . genersted RLM Type-2
1HLM Type-2
g} a EBeacon Feedoack on receiptof  RLM Type-1 (sutomatic) not received
RLM Typa-1 by thiz beacon
112 li] Ezazon Feedback onrecsiptof  RLM Type-2 (manuall not recsived
RLM Type-2 by this bescon
143-114 o1 RLE Provider Identification GALILED Retwrn Link S=rvige
Provider
115-123 100301111 Latitirde offsat Defautvalue
124-132 10EE01111 Longitude offset Dzfaut valug
123144 1010101117 BCH-E error correcting code EBCH-2 code in messags matches the
10 recalculated BCH-2 from the POF-2
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Down Ramp
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Medium Term Stability, Mean Slope
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Output Power
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Digital Message
Decoded Beacon Message

Hexsdecimal code: FFFEZFECIDFFDOSFDFEFFF2E1 T84 FOFABE

The code consists of 38 hexadseimal characters representing a first generation beacon messags with
the format fisg set to Long including &it and frame synchronizazion pattern prefic (24 bag) as defined by

T.007 lzsus 4 - Flawid.

nique identdier:

133IEFFA1TFBFDFF

1-15 RN
1511

1524 0oB101111

25 1

L) ]

27:38 0011001001

3740 1o

4142 11

43:48 1111

&7-58 1111010000
1000111111

B7-75 11151111

T6.85 oM

26108 1110010100

o

™

113-114

24132

133-144
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0185100050
1

0

100007111

10800111

1010401141
10

Bit-synchronization pattem
consisting of "17s shall acoupy
the first 15-bit positions

Framsa Synchronizaton Fatem
Format Flag

Pratocol Flag

Country cods:
Pratocol Code
Beacon type

[d=ntfication types

Last & digis MMSI

Latitsde

Longitude

CH-1 srror-correctng codes

Encoded position sourae

121.5:Mhz Homing Dewvice
Beacon capakiiity to process
and automaticslly generated
RLM Type-1

Beacon oapabiity to process 5
manusiy gensrated SLM Type-

1 RLM Type-2

Eezcon Fesdoack on receipt of
RLM Type-1

EBescon Feedoack on receipt of
RLM Type-2

RLS Provider ldentification

Latitede offset
Longitude offsat

BEH-2 error corfectng code

Trug

Correct Dperations’ Mes=ags
Long Mzssags

Locaton, further information proveded
in "Protocel Code™

Albanis - 201
Location; RLS Location Protogal
RLE Test Location

RLS protocal coded with BMNSH last 8
digits

bEoo%e
Default- ne location (Default - no
kocation)

Default - nofocation (Defsult - no
location)

BCH-1 code in mess3ge matchas the
recaicaiated BCH-1 from the POF-1

fiefd

Encoded position data is provided by
an internal navigation devics

Included m beacon
Capsble to process an sutomatically

genarated RLM Type-t

hot capable to process 3 manuslly
genersted LM Type-2

RLM Typ=-1 (auiomatic) not received
by this bescon

RLM Type-2 (mzanual} not recsived
by this.beacon

GALILED Return Link Servics
Frovider

Defauit valie
Default value
BCH-Z code in message matches the

recaleslated BOH-2 from the POF-2
fieid
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212

2121

2.12.2

2123

2124

2.12.5

SATELLITE QUALITATIVE TESTS

Specification

Cospas-Sarsat T.007, Clause A.2.5

Equipment Under Test and Modification State

PLB-450, S/N:TA000011 - Modification State 2 (RLS Configuration 8)

PLB-450, S/N:TA000011 - Modification State 3 (SLP Configuration 8)

PLB-450, S/N:TA000011 - Modification State 1 (SLP Configuration 7)

PLB3, S/N:TA000012 - Modification State 2 (RLS Configuration 7 and 8)

Date of Test

30 September 2021, 22 November 2021, 23 November 2021, 25 November 2021, 26
November 2021, 29 November 2021 and 21 April 2022

Test Equipment Used

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

Laboratory Environmental Conditions

Ambient Temperature 5.7 — 17.5°C
Relative Humidity 23.1 — 99.5%
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212.6 Test Results

Configuration 7 (RLS protocol, TA000012 / TSR013)

Test Start:
Test End:
15 Hex ID:

RLM indications visually observed as below:

RLM Reception:
RLM Indication:

2021-11-22 15:54 GMT
2021-11-23 08:52 GMT
1D1BFCE031BFDFF

2021-11-22 15:56:27
2021-11-22 15:56:27

Actual location of the test beacon: 50.86903903
(Octagon House Car Park) -1.2446645
Satellite S?,te'”te 15 Hex ID Doppler | Doppler cTA | location
ID ass Provided by LUT Latitude | Longitude TCA (deg) Error
Number (km)
12 65926 | 193BF6801499A02* |  50.855 1235 | 2021-11-2216:03:46 | 20.711 1.701
12 65927 | 193BF6801499A02* |  50.872 1242 | 2021-11-2217:43:00 | 8.023 0.378
12 65928 | 193BF6801499A02* |  50.871 1274 | 2021-11-2219:23:38 | -7.269 2.069
13 47638 | 193BF6801499A02* |  50.871 1241 | 2021-11-2219:48:00 | 9.62 0.337
13 47639 | 193BF6801499A02* | 50.876 1251 | 2021-11-2221:27:54 | -5.467 0.892
10 85094 | 193BF6801499A02* |  50.882 1237 | 2021-11-2223:18:18 | -18.437 | 1.537
10 85093 | 193BF6801499A02* |  50.884 1251 | 2021-11-2221:36:38 | -2.396 1.721
10 85092 | 193BF6801499A02* |  50.884 1257 | 2021-11-2219:56:26 | 12.344 | 1.874
114 12404 | 193BF6801499A02* |  50.869 1246 | 2021-11-2302:51:01 | -7.411 0.094
114 12405 | 193BF6801499A02* 50.87 1249 | 2021-11-2304:30.57 | 7.862 0.322
12 65934 | 193BF6801499A02* |  50.865 1241 | 2021-11-2305:58:14 | -20.393 | 0.517
114 12406 | 193BF6801499A02* |  50.863 1304 | 2021-11-2306:09:30 | 20.618 | 4.215
12 65935 | 193BF6801499A02* 50.87 1242 | 2021-11-23 07:40:05 | -4.325 0.215

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

Ratio of Successful

Solutions

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

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

13
13

100%

*NOTE: Hex ID is provided with location - the Hex ID with default values is
1D1BFCE031BFDFF.
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The LUTs and MCC, which received RLS message and generated RLM request to FMCC

are listed below:

MCC Code N Name Associated MEOLUT Country, City
2270 FMCC 2275 France, Toulouse
2400 GRMCC 2405 Athens, Greece
4310 JAMCC 4314 Japan, Tokyo
6050 ALMCC 6054 Algiers, Algeria
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Configuration 8 (RLS protocol, TA000012 / TSR013)

Test Start:
Test End:
15 Hex ID:

RLM indications visually observed as below:

RLM Reception:
RLM Indication:

2021-11-19 14:43 GMT
2021-11-20 07:06 GMT
1D1BFCE031BFDFF

2021-11-19 14:45:00
2021-11-19 14:45:00

Actual location of the test beacon: 50.86903903
(Octagon House Car Park) -1.2446645
Satellite Satellite 15 Hex ID Doppler Doppler CTA Location

ID Pass Provided by LUT Latitude | Longitude TCA (deg) Error

Number (km)

114 12355 | 193BF6801499A02* 50.87 1.241 2021-11-19 | 45316 | 0278
15:49:33

12 65884 | 193BF6801499A02* |  50.871 1.241 2?2,13';13'119 16.614 0.337

12 65885 | 193BF6801490A02* |  50.874 1237 2?;_11';11'519 2762 0.770

10 85049 | 193BF6801499A02* |  50.869 124 2021-11-19 | 5 936 0.327
18:52:39

13 47595 | 193BF6801499A02* |  50.872 1.241 2?5_11'3_12';9 14.735 0.418

12 65886 | 193BF6801499A02* |  50.872 -1.246 2?5.13';,1229 13022 | 0342

10 85050 | 193BF6801499A02* |  50.874 124 2021-11-19 | 7 306 0.641
20:31:57

10 85051 | 193BF6801499A02* |  50.872 1.247 20211119 1 g yg4 0.368
22:12:40

13 47597 | 193BF6801499A02* |  50.874 238 | 20211119 5400 | 0723
22:30:38

114 12361 | 193BF6801499A02* |  50.869 1.247 2822_11'3_12'520 12412 | o0.64

114 12362 | 193BF6801499A02* |  50.869 246 | 20211120 | 506 0.094
03:59:47

R 2021-11-20

114 12363 | 193BF6801499A02 50.875 1.263 e 17.02 1.446

12 65892 | 193BF6801499A02* 50.87 1243 20211120 | 14656 | 0.158
06:34:16

10 85057 | 193BF6801499A02" | 5 gg 242 | 20211120 | 4999 0.220
08:47:20

13 47603 | 193BFB801499A02" | 5, 574 257 | 20211120 | 45 4gy 0.892
09:01:29

12 65804 | 193BFE801499A02" | 5, gy 242 | 20211120 | 4506, 0.590
09:55:26

10 85058 | 198BFE801499A02" | 54 474 1244 2%,12';,:)'520 -3.237 0.223
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Satellite Satellite 15 Hex ID Doppler Doppler CTA Location
ID Pass Provided by LUT Latitude | Longitude TCA (deg) Error
Number v 9 9 (km)
13 47604 | 193BFBBO1499A02" | 54 o7 247 | 29210120 1 350 0.273
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°
_ 18
18
=  100%

*NOTE: Hex ID is provided with location - the Hex ID with default values is
1D1BFCE031BFDFF.

The LUTs and MCC, which received RLS message and generated RLM request to FMCC
are listed below:

MCC Code Name Associated MEOLUT Country, City
2270 FMCC 2275 France, Toulouse
2400 GRMCC 2405 Athens, Greece
3380 UsmMcC 3385 Hawaii, USA
4310 JAMCC 4314 Japan, Tokyo
2710 TRMCC 2714 Ankara, Turkey
6050 ALMCC 6054 Algiers, Algeria
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Configuration 8 (RLS protocol, TA000011 / TSR014)

Test Start:
Test End:
15 Hex ID:

RLM indications visually observed as below:

RLM Reception:
RLM Indication:

2021-11-25 16:17 GMT
2021-11-26 08:29 GMT
193BF680133FDFF

2021-11-25 16:18:54
2021-11-25 16:18:54

Actual location of the test beacon: 50.86903903
(Octagon House Car Park) -1.2446645
Satellite Satellite 15 Hex ID Doppler Doppler CTA Location
ID Pass Provided by LUT | Latitude | Longitude TCA (deg) Error
Number (km)
12 65969 | 193BF6801499A02* | 50.869 -1.248 2‘1);16;.15'25 12.952 0.234
13 47680 | 193BF6801499A02* | 50.87 -1.244 2(1%,1 4:,13,14:125 17.738 0.117
10 85134 | 193BF6801499A02* | 50.87 -1.246 2(1)3_12']_1625 16.95 0.142
. 2021-11-25
13 47681 | 193BF6801499A02* | 50.872 124 A 4112 0.464
10 85135 | 193BF6801499A02* | 50.873 1238 2021-11-25 3.12 0.642
21:00:47
13 47682 | 193BF6801499A02* | 50.875 -1.246 2021-11-25 |44 503 0.669
22:06:09
10 85136 | 193BF6801499A02* | 50.87 1237 20211125 145 661 0.548
22:41:54
114 12446 | 193BF6801499A02* | 50.868 -1.249 ng? Aj _13142'6 -18.401 0.325
114 12447 | 193BF6801499A02* | 50.869 1244 2021-11-26 | 5 474 0.047
03:22:29
114 12448 | 193BF6801499A02* | 50.861 1217 28%_16] _15'36 12.244 2136
12 65977 | 193BF6801499A02* | 50.869 -1.246 2021-11-26 | 44 021 0.094
07:04:26
R 2021-11-25
12 65971 | 193BF6801499A02* | 50.879 1243 P 17.66 1113
12 65970 | 193BF6801499A02* | 50.883 1254 2(1)?3_1 4;?655 1648 1684
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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°
- 13
13
= 100%

*NOTE: Hex ID is provided with location - Hex ID with default values is 193BF68014BFDFF.

The LUTs and MCC, which received RLS message and generated RLM request to FMCC
are listed below:

MCC Code Name Associated MEOLUT Country, City
2270 FMCC 2275 France, Toulouse
2320 UKMCC 2325 UK, Fareham
2400 GRMCC 2405 Athens, Greece
3380 usmcc 3385 Hawaii, USA
6050 ALMCC 6054 Algiers, Algeria
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