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SECTION 1

REPORT SUMMARY

Testing of the ACR Electronics, Inc PLB-300
in accordance with
Cospas-Sarsat 406 MHz Distress Beacon Type Approval Standard
T.Q07 Issue 4 November 2005
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11 STATUS

Manufacturer

Type Designation

TU¥ Reference

Number of Samples Tested

Test Specification

Date of Receipt

of Test Sample

Start of Test

Finish of Test

Test Engineer{s)

Report Mumber RMEG15355/01 lssue 3

w%w._.

ACR Electronics, Inc

PLE-300

RME15355_02 PLB-300, Saral Mumber: 3
RME15355_06 PLB-300, Seral Number: 9
RM&15355_27 PLB-300, Seral Number: 7
RM&15355_23 PLB-300, Sernal Number: §
Antenna manufacturer; ACR Electronics Inc
Model Humber: A3-06-2493, Internal Anterna

Cne

Cospas-Sarsat T.007 Issue 4 November 2005

30" August 2006

1*' September 2006

18" October 2006

R Henley
J Holding
R Hampton
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1.2 BRIEF SUMMARY OF RESULTS

A brief summary of the tests caried out is shown below.

e ot

Section MH”mm Test Description Result Levals/Comments
Table of Test Results WA
A322 Transmitied Powar Cuiput Pass
21 LERE Digital Message Coding Pass
A3 Digital Message Genaralor Pass
A323 Data Enceding and Modulation Pass
A3Z1 406MHz Transmitted Frequency Pass
22 Ad.2.2.4 | Spurious Emissions Pass
2.3 A3.3 40E6M Hz WSWR Check — Decoded Message Pass
2.4 A3G Sel Test Mode — Decoded Message Pass
2.5 A2.2 Thermmal Shock Pass
256 Az.3 Operating Lifetime at Minimum Temperature Pass
v A4 Fraquency Slabifty with Temparature Gradienl Pass
A3E Long Term Frequency Slabilty Supphed | Tustorner supplied data
A4 vaﬂmn_wn: Against Continuous Transmission Supplied | Cuslomer supplied data
28 A2S Satellite Cualitative Test Pass
29 AZE Antenna Characteristics Pass
2.10 C2M16 Beaccn Coding Software Pass Customer suppliad data
211 Al Navigation Sysbam Pass
2111 AlE National Location Protocal 1 Pass
(2112 1A3E Stardard Location Protocso] 1 Pass

Report Number RMB15355/01 Issue 3
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1.3 APPLICATICN FORM

1.2.1 Beacon Manufacturer and Beacon Model

Beacon Manufacturer

ACR Electronics, ng.

Beacon Maodel

PLB-300

1.3.2 Beacon Type and Operational Configurations

EPIRB Floating in water or on deck or in a safely raft O

PLB n greund and above ground =
On ground and above ground and floating in water ]

ELT Survival On ground and above ground O
On ground and above ground and floating in water O

ELT Auto Fixed Fixed ELT with zircraft extemal antenna O

ELT Auto Portable In aircraft with an external antenna ]
._D: ground, above ground, or in a safety raft with an ]
integrated antenna

ELT Auto Deployable Deployable ELT with attached antenna ]

Other {spacify) ]

1.3.3 Beacon Characteristics

Chiractaristic - | Spacification

Operating temperature range MHHHM +mmcm¢.“.w

Operating lifetime 24 hours

Battery chemistry LiMnO2

Battery cell size and number of cells 2134 size, § cells (2x3 cells)

Battery manufacturer - Sanyo, CR123A

Battery pack manufacturer and pari number ACR, A3-08-2511

Oscillalor type (e.g. OCX0, MCXD, TCXO) TCXOD

Oscillater manufacturer C-MAC

Oscillafor part name and number A1-11-0687-1 {E3409)

Oscillator satisfies long-term frequency stability requirements Yos

(¥es or Noj)

Report Humber RMB15355/01 lssue 3
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1.3 APPLICATION FORM

1.3.3 Beacon Characteristics [Continued...)

Characteristic - - I SRS ‘SpecHication
Antenna type {integrated or mﬁm..:m_\._ irtegrated
Antenna manufacturer ACR Electronics, Inc.
Antenna part name and numbser A3-06-2493
Mavigation device type {Intemal, External or None} iternal
Features in beacon that prevent degradation to 406 Mz signal or
beaccn lifetime resulling from a failure of navigation device or Yes
failure to acquire position data {Yes, No, or NFA)
Features in beacon that ensures emonsous position data is not Yes
encoded into the beacon message (Yes, No or N/A)
Mavigation device capable of supporting giobal coverage (Yes, No Y,
es
ar MfA)
_u_u._. _amz._m_ zm_.___um._o: Dmc_Omm
- mgﬂﬁ qmaazom system ?.qmm mt_ or _m._._..hﬂ WGS 84
- GNSS receiver cold start forced at every _.._mmno_.. activation Yes
?_mm or z&
- Zm_____mm__c_._ nmc_nm _._E_._E“mnE_.mq Wonde Proud
- sz.n._m__o: n__m.ﬁom _._S_n_m_ name m.._.u nmn z__.__._.__wmﬂ ZX4125P-4, h.._ ,_._ cmmm
- GNSS system supported (e.9. GPS, GLONASS, Galileg) GPS
For External Navigation Devices
- U&m EQES_ for mzmm Eomam_. to _ummoo: _am_._qmnm na
- E._,..,m_nm_ interface .4.2 Ummooz to navigation n_m:_om na
- Electrical _Em_.ﬁmnm 4.0_. _ummno_.. to :m:_mm:u: device na
- Navigation device moedel and manufacturer {if beacon na
designed to use specific devices)

Reporl Mumber RME15355/01 Issue 3 Page 7 of 77
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13 APPLICATION FORM

1.3.3 Beacon Charactesistics [Continued...}

Characteristic . -~ . " |Spacification
mm= ._._mmd _._.___oqm nzmaﬁmzﬂam
- Self-test has separate switch position (Yes or No) - Yos
- ma:.ﬁmm_ swiltch automatically returns to 393._»_ positicn Yes
E_._m_._ _.m_mmmmn _w.mm or __.__3
- mmz._mm. mﬂ_:m__o_._ can cause an oﬂm_.m:u_._m_ aa.am No
transmission {Yes or No}
- Self-tes] causes a single beacon self-test message burst only
regardiess of how long the seli-test activation mechanism Yes
applied (Yes or No)
- Results of self-test indicated by (e.g. Pass / Fail Indicator
Light, Strobe Light, stc) 4 beeps and green light
m.m: ﬂmﬂ can be mﬁzmﬂmn from s.mmnc_._ remote activation Mo
wQ:ﬁ _u__._mw or Z&
- Self-test um..?:ﬂm an intemal check and indicates that RF
power emitted at 406 MHz and 121.5 MHz if beacon Mo
includes a 121.5 MHz homer (Yes or o}
- Self-test ransmits a signal{s) other than at 408 MHz (Yes & no
details or No)
- mm_ﬂ..mm_ can n_.m mﬂ_cman a__._mﬂ__.._, E n.m.mn_nz _?_mm or zn_“__ ‘ ?..m
- List of :m_.:m n:mn_nmn_ E_, mm_Zm.ﬁ mmnmé .Em _uEm _.cn_n D&
- mm:.ﬁ_mﬂ :mnma_mm_c: _”.Em_ n:ﬁ_on _“fc_ or mmo 3& 440 ms
mm_I_mﬂ 3:5& u.....; ﬂc or _.._ A 7
Beacon includes a homer transmitter {if yes identify frequency of 121.5 MHz
transmission) )
_ HomerTransmitPower | 17dém
-_._n_....mq u_._s_. n...a_m 98 %
-D:E n._,n_m of Io:._mﬂ mEmE ...o:m 37T5%

Report Number RMB15355/01 Issua 3 Page B of 77



1.3

1.3.3

1.3.4

APPLICATICN FORM

Beacon Characteristics {Continued...)

U%U.—.

Characteristic

____| specification

EBeacon includes a strobe light (Yes or Mo}
- Strobe light intensity
- Strobe light flash rate

No

Beacon transmission repetition period satisfies C/S T.001
requirement that two beacon’s repetition perinds are not

synchronised closer than a few seconds over 5 minule pericd, and | Yes
the time intervals between transmissions are randomly distributed

on the interval 47.5 to 52.5 seconds (Yes or No)

Other ancillary devices (e.g. voice transceiver). List details on a na
separate sheet if insufficient space to describe.

Beacon includes autornatic activation mechanism {Yes or No} Mo

Information Provided by the Cospas-Sarsat Accepted Test Facitity

Name and Location of Beacon Test Facility: TUY Product Service Lid, United Kingdom

Dale of Submission for Testing: 30" August 2006

Applicable C/S Standards: Document Issue  Revislon
CIS T.0M 3 (Revision 7) Nov-05
CIS T.00T 4 Nov-05

| hereby confirm that the 406 MHz beacon described above has been successfully lested in
accordance with the Cospas-Sarsat Type Approval Standard {C/S T.007} and complies with the
Specification for Cospas-Sarsat 406 MHz Distress SBeacons (C/S T.00%) as demonstrated in the

attached reporl. .

Signad: 7@,
Mame: N Forsyth

Position Held: Authorised Signat
Date: 11" December 2006

Report Mumber RME15355/01 Issue 3
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1.3 APPLICATION FORM

1.3.5 Applicant Detaifs

Company Name

ACR Elecfronics, Inc.

Address

5757 Ravenswood Road

) B4 Manufacturer L Importer
Category of Applicant
] Distributor [ Agent

Contast Name Chung Tong Telephone oxt Wmmm_- :

Email ctong@acrelectronics.co | £ ceimie 954-983-5087
1.3.6 Mapufacturer Details

Company Name Same as above

Address

Contact Hame Telephone

Email Facsimile

1.2.7 Declaration of Build Status

Hardware Version

 -PCBRevision  |RevA(sameasTzy T
. Battery Model | az082511

Software Version

Firmware Version Rev.A {same as T9.3)

Other {Specify)

1.3.8 Applicant's Declaration

! hereby declare that i am entitied to sign on the behali of the applicant and that the information

supplied is corect and nﬂ...:ﬁa
Signed: d.@...“\

Name: Chung Tong

Pasition Held:

Dale:

Report Number RMG15355/01 Issue 3
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14 MODIFICATIONS
No modifications were made during testing.

1.5 REPCRT MODIFICATION RECORD

lssue1 - First Issue.
issue2 - Toincude amendments required by worksheel 1 {Cospas-Sarsat).

Issue 3 - Change to Inferpretation of Last Valid Position test leads to revised Position Retention
Time figures in section 2.11. Test outcomes are unaffected.

Report Number RM515355/01 Issue 3 Page 11 of 77



SECTION 2

TEST DETAILS

Testing of the ACR. Elecironics, Inc FLB-300
in accordance with
Cospas-Sarsat 406 MHz Distress Beacon Type Approval Standard
T.007 Issue 4 Hovember 2005

Report Number RME15355/01 Issue 3 Page 12 of 77



B AJB T

TABLE OF TEST RESULTS
Tost Rasults
Faramatar Limits Units i ("G} Toms Trax (°C) Comments
| N 23.5 B -

1, Power Output Test sample: RME15355_02 Build state; 0 Result: Pass
Clauzs A3.2.2
Transmitter pawsr output 35 1o 30 dém -ago
Power output rise time =5 ma B 1 -
Powsr output 1ms befare burst < .10 dBm Ry R
2. Digital Maszage Coding Tast sample: RMB15355_02 Build state; 0  Result: Pass
Clausa A3.1.4 _
Bit syne: Bits 1=15 1111111111111 | P/F N PO P Decoded messages. Pages 17 to 19
Frame Sync 16 — 24 0001011114 PIF N BN - P
Format Flag 25 1 bit data S SR I K IR
Protocol Flag 26 1 bit data R S0 0
ldentifcation / position data 27 - B5 50 bitg PI/F B N L -
BCH code 86 - 106 21 bits PI/F -5 .3 N
Emarg, code/nat, use/supplem, data 107 = 112 B bits data 110111 © 101N < 1101114
Additional Data / BCH (if applicable} 112 — 144 32 bits PI/F B S TRt P
Position Error (if applicable) <5 km PIA A C WA
3. Dighal Message Generator Test sampla: RM&15355_02 Build state: 0  Result: Pass
Clauss A3.1
Repettion rata T R

Average Ty, 48,5 to 51.5 seconds 48686 | 40828 | 4

Minimum Tg 47.558Tr548.0 saconds AT.BT 4784 |

Maximum T 52.08Ta%52.5 saconda B -X CosEOT

Standard deviation 0.5t020 1939 .- | .. 1,482
Bit rate

Minimum f, 2398 blts/sec |- 398,335 | 3983868 [ 398283

Maximum f, a2 404 bitsfsee | 398:388." 4" I8, 3887 7| 388,387
Total ransmission time

Shart message 435.6 = 444.4 ma LR LA I

Long massage 514.8 - §25.2 m& " §23.333 523,321 523,321 °
Unmedulated camier

Minimum T, = 158.4 e " 180,480 - [ 160.4B0.- | ~-160:4A0 -

Maximum T, £ 161.6 ms 160481 | 180480 | 160481
First burst delay 475 seconds | 068 - - ] 63 | B9 .-

Report Number RMB15355/01 lasue 3

FPage 13 of 77



BAJBT

TABLE OF TEST RESULTS
Tast Results
Paramster Limit Units Tain (*C) Tanss T (*C) Comments
R N 23.5 O AEE

4, Modulation Test sampla: RM&15355_02 Build state: 0  Result: Pass
Clause A3.2.3
Biphase L P/F PIF P L R
Rize tima 50 - 250 T 178.15 . 16618 | 18348
Fall Tima 50 =250 HE 170.38 R 11 04T B -1 I & R
Phase devialion; positive +(1.0t01.2) radiansa 111, a0 2]
Phasa deviation: negative - (1.0 ta 1.2} radians O35 1IN R 1 - I W |
Symmetry measurement 5 0,05 ragians 00181 00188 | 0,0204
5. 406 MHz Transmitted Frequoncy Teat sample: RME15355_02 Build state: 0 Result: Pasa
Clause A3.2.1
Nominal value lAW T.001/T.007 | MHz A0B027454 | 408,027470 | 408.027474
Short term stabillty 5 2x10™ Moo ms | -4.248x10" | 3.908x10™ | 3BEExi07
Madium term stability

Slope (-1 ta +1p10® /minute | -&154x10"" 1| 1397007 1,078k10°

Residual fraquancy variation < Snih® CUBE11107™ Y | 8:848x107 "‘1‘.30‘3_‘;(_36'.‘“]]'
8. Spurious Emissions Test sample; RM&15355_02 Build state: 0  Result; Pasa
Clause A3.2.2.4
In band {406.0 = 408.1 MHz) 1AV mask PIF P P P Spactrum plots: Paga 21
7. 406MHZ VEWR Check Test sample: RME15355_02 Build state; 0 Result; Pass
Clauze A3.3
Nominal transmitted fraquency IAW T.001 /T.007 | MHz '40B.027499 | 408,027475 | 406027473
Maodutation

Rise time 50 - 250 111 C1BBAG [ A48 188,15 .

Fall Tima 50 - 250 us 174.39. 16872 . 17173

Phase deviation; positive +{1.0t0 1.2) radians N 1% 1 a0 o1

Phase deviation: negative -(1,0t01,2) radiang el R 7% N I IS

Symmatry measurament =0.05 radians -~ ..0.018 . 00138 | - .D0188. .
Digitat Message Must beé correct Pi/F SN TSR P A S e Deeoded massage: Page 21
8. SoH Text Mode Teat gample; RMG15355_02 Build stater 0 Result: Pass
Clause A3.8
Frame sync 011010000 PIF P P P .
Forrnat flag Oort 110 ! W1 LK
Single radiated burst 440 ] 520 +=- 1% m 443,38 44336 443 40
Default position data (if applicabla) Must ba comact P/F P P [
Description provided Y/N P
Data on protections against rapatitive transmission YIN P . Applicant's data: B.2 of Annax 8
Single burst verification 1 burst PIF P . B SR
Pravides for baacon 15 Hex ID Must be corect P/F P P P - Decoded massage: Fage 22

Report Number RM615355/01 Issue 3
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TABLE OF TEST RESULTS
Parameter Limhta Units Tast Results Commants
8. Tharmal Shock Test sample: RMG15355_02 Build siate; 0  Result: Pass
Clause A2.2
Soak Temperature °c 235
Measurement Teamperatura og £.5
Meat within 15 minutes, maintained for 2 hours:
Transmitted frequency ) Test data: Page 23 to 27
Nominal value 1AW T.007 / MHz |Min I - 406027501,
ToO12 benlh e e e e e e
Short term stability < 2x107 A0oms | Max [ 1,224X10™ | Min. | . e421X007"
Madium term stability
Slopa (=1 o +1x10*® | /minute Max | 8.732¢107" | 'Min . [ -1.408X10" .
Residual frequency variation s 3x10® “Max | 4088%10 | oMinc | - 7a08X10M
Transmitter output power 35-39 dBm Max | " 38,588 | Min' | 3800
Digital Massage Must be correct | P/F ' R [ | Decoded message: Page 28
10. Operating Lifetime at Minimum Tast zample; RMG15355_02 Build state: 0  Result: Pass
Temparature
Clauss A2.3
Duration >24 - Cluiescent battery currant: Page 38 to 42
Transmitted frequency o Tast data: Page 30 to 34
Nominal value IAW T.007 / MHz Max 406027503
T.012 I R L
Short term stability < 2x10® A0oms | Max &.43x50™
Medium term stability
Slope (=110 +1)x10% | /minute Max | B.B87SX107" |- Min: |7 7,713%107
Residual frequancy variation = 3x10” Max-| 3,289X107 .|, Min. | .. 5.044X107" ' | Tranamitter Output Power is within the limits up to
Tranemitter output power 25— 39 dBm Max | - 3806 | Min C.o3A38. | Approximately 57 hours.
Digital Mezsage Must ba correct PIF L ‘P S Dacodad massage: Page 35
11. Fraquency 5tabillty with Temperature Test sample: RME15355_02 Build 3tate: 0  Result: Pass
Gradient
Clauza A2.4
Transmitted fiequency S ‘ Test data: Page 3910 43
Nominal valus AW T.007 / MHz Max (:408,027018 | Min 406.027462
T.02 TR S R
Shart term stabifity 5 210 f100ms Max | 1.509x107 | Min |~ S728a0M
Medium term stability N
Slops (Ato B, C+15t D, E+15to F) -1 to+1x10° | Jminute Max: | “2.57x10™ [* Min- | 0 <3900
Skope (B to C+15, D fo E+15) (=2 to +2x10% | /minute Max | o 0 M|
Residual frequency varlation £ ax10? ‘ [ Min | - s47axta™
Transmitter output powar 35 =138 dBm oMinc | 37380
Digital Message Must be cormect | P/F P w0 b Decoded mesaage: Page 48
12. Long Term Frequency Stabllity
Clauge A3.5
Data on long tarm =tability Y/N Y Applicant's data: B.5 to B.63 of Annax B

Report Number RME15355/01 Issue 3
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TABLE OF TEST RESULTS
Parameotor Limits Linits Test Results Comments
13, Protection Againat Continuous Tranemisgion
Clausza Ad.4
Dascription provided - Y/N Y. Applicant's data: B,3 of Annex B
14. Satellite Qualitative Tosts — B.2 Configuration Test sample: RME15355_27 Build state: 0 Result: Pasa
Clauna A2 5
Rasults provided Y/N Y Test data: Page 49
Successfully located by satellites / LUT Must be corract PIF i .
Position arror 280% of results 55 | P/F = | 100%
km e : .
14, Satellite Qualitative Tests = B.6 configuration Test zample: RMB15355_27 Build state: 0 Result: Pass
Clauza A2.5 2
Results provided ¥YIN Y Test data: Page 48
Successfully located by satellites / LUT Must ba correct PIF R
Position error 280% of regults 55 | P/F e A 100%
Kim L :
15 Antanna Characteristics — without Lifejacket Test sample; RM&15355_27 Build state: CResult: Pass (ML)
Clausa A2 6 Configuration T.007 Figure B.2 Figura B.5
Polarisation Linear f RHCP i N/A Tast data: Page 51
VEWR 1.5 ‘ ‘NfA 7 | Detachable antennas only
EIRPmaeoy 543 4Bm P a8 v ] " Pase within Mensuremant Uncertainty
EIRP mreak. =32 dBm - & P i ** Limit for B.5 configuration is 230dBm
Azimuth gain varation at 40° elevation angle 3 dB CN/A
15 Antenna Characteriatics — with Lifajacket Test sample: RMB15355_27 Build state; ORexult: Pazs (MU)
Clause AZ.6 Configuration T.007 Figure B.2 Figura B.5
Polarisation Linear { RHCP . Lingar NIA Teat data; Page 51
VEWR 51.5 CONMA L NAA Datachable antennas only
EIRP mazEcL =43 dBm . 4330 1 42.4
EIRP mreoL =32 dBm oMt T 3 | * Pass within Measurement Uncariainty
Azimuth gain vanation at 40° ¢levation angle =3 dB Lo Q.82  NA - ] Y Limit for B3 configuration is 230d48m

Report Number RMG615355/01 Issue 3
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BABT

TABLE OF TEST RESULTS
Paramater Limits Units Comments
16. Beacon Coding Software Test sample: RM819355_02 Build state: 0 Result: Paag
Tast C2.18
Sample message for each coding option Must ba correct Customer supplied data: See Annex A
Sample self-test meszzage for sach coding aption Must ba comact
17. Navigation Systam Test aample; RME15355_33 Build state: 0 Result: Pass
Clausa A3.8 Test data: Pags 54 to 80
Position dala default values Must ba correct PIF
Pasition acquisition time <101 minutes
Pasition accuracy G/ T.001
Encoded pogition data update Interval =20 minutes
Pasition claarancs after deactivation Cleared P/F
Position data update interval (as applicabia) 201 minutes
Positlon data ancading Muat ba comect P/F
Retained last valid position after navigation Input lost 240(15) Minutas
Dafault position data transmitted after 240(t)
minutes without valid position data Claared FIF N
Information provided on prolaction against beacon " | Applicant's data: B_4 of Annax B
degradation dus to navigation davica, intarfarence or N degradation P/F }

signal failure or maffunction

Report Number RME15355/01 Issue 3
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21

DIGITAL MESSAGE CODING

whbw._.

FFFE2FSSEE3243D07FOFFOAFEABTAIEOFEEC

Beacon Id Format......... 38 Hex Id, Long Message, Bits 25-144
15 Hex (Bits 26- 85} =

30 Hex (Bits 25-144}

2DDCB4BTABFFBFF 2DECE48TADFFBFF Default _Id
9BEE3243D87FDFF23FEABTRIEDFEEL

26 30 34 3B 42 45 S50 54 583 B2 BE @ T4 TR B2
_ | | | I f | | | i _ | | | |
1 0810 1191 1181 1188 6118 0168 1008 3111 1819 0988 1131 1111 1811 1111 1114

peig o111 1111 1161 8161 8116 1111 G008 8111 1188 AE91 1118 1108 1181 196

_ | I ; I _ | | | ; _ I | | {

BeE 90 94 98 162 186 110 114 118 122 126 130 134 138 142
Field Name Bit Pos Yalue Decode Bits
Fermat Flag 25 1 Long Nessage 1
Protocol Flag 26 6 Location NEW 2]
NIB 27- 36 366 USA 6191 1911 16
Protecel Code 37- 48 14 Test Serdial {Standard} 1118
Spare 41- 64 6911 G819 0186 9011 1181 oREH
Coarse Position 65- 85 OEFAULT a111 1414 1181 11411 11110 1
BCH Encoded 86-186 Errors=8 0e418 6114 1111 1481 461 ©
BCH Generated 86-166 gg1e 8111 1111 1481 4161 &
Long Message i07-144 Data Preseant
Fixed Bits 187-189 118
Fixed Bit il 1 1
Encods Pos Device 111 1 Internal i
121.5 Homing 112 1 YES 1
Position Change 113-132 GEFAULT 1082 ae11 1118 8868 1111
Resultant Positian -«> Mot Defined
BCH Encoded 133-144 Errars=@ 8118 8114 1196
BCH Generated 1533-144 B118 8118 1198

Report Number RME1535501 Issue 3
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21 DIGITAL MESSAGE CODING

FFFE2FSGEE3243007FDFFS3FEAB783E0FG6C

Beacon Id Format........ . 38 Hex Id, Long Wessage, Bits 25-144

15 Hex {Bits 25- 85) = 2DDCB48TARFFBFF ZDBCE48TADFFEBFF Default_Id
30 Hex {Bits 25-144) = 9BEE3243D8TFDFFY3FEABTS3EOFEEC

26 3 34 3B 42 46 50 54 58 62 68 T V74 7a B2

| _ | _ ! { | | | | _ | ] | _

1 8219 1181 1181 1108 G119 4100 1800 6111 184 08a8 1111 1111 4811 1111 11114

gote 8111 1111 1181 2181 a118 1141 e6e G141 1108 2661 1118 1188 1181 166

| i | i I | | | ; I _ I _ | _

86 98 84 9% {492 {86 118 114 118 122 126 130 134 138 142
Field MName Bit Pos ¥alue Pecode Bits
Format Flag 25 1 Long Hessage 1
Protocol Flag 26 8 Location WEW 3]
MID 27- 36 366 USA 8181 1811 18
Protoco] Code 37- 48 14 Test Serial (Standard} 1118
Spare 41- 64 0611 ge1e 91808 8811 1181 0eoe
Coarse Position 65- B5 BEFAULT a1f1 11411 1181 1111 1111 1
BCH Encoded 86-106 Errors=g GeE 3411 4111 1181 8181 @
BCH Genarated 86-186 18 ;411 1111 1181 8181 @
Long Msssage 167-144 Data Present
Fixed Bits 167-189 . 118
Fixed Bit 118 i 1
Encode Pos Device 111 i Internal i
121.5 Homing 12 1 YES i
Position Change  113-132 DEFAULT 1885 611 1116 2860 1111
Resultant Position --> Not Defined
BCH Encoded 133-144 Errors=Q g116 8110 1198
BCH Generated 133-144 efie g1ia 1186

Report Number RME15355/01 Issue 3
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DIGITAL MESSAGE CODING

FFFE2FOEEE3243D07FDFFS3FEABTB3IEOFGEC

Beacon Id Format.......
15 Hex (Bits 26- B5)
30 Hex (Bits 25-144)

w@wq
.. 38 Hex Id, Long Nessage, Bits 25-144

2DDCB4BTAQFFBFF 2DDCG4BTABFFEFF Default_Id
S8EE3243D0TFDFFI3FEABTHIEBFGEC

26 38 34 38 42 45 58 54 H58 62 66 T8 V4 TR 82
| _ | | I I | | | | _ _ | |
1 6349 1181 1181 1160 6119 166 165 111 1618 8600 1141 1114 1811 1111 1111

830 0111 1111 1181 @187 o116 1111 o880 4111 11080 4981 1118 1108 1181 168

| _ | | | | | | | | | _ _ | |

8 S0 94 95 1682 186 1186 114 118 122 126 136 134 138 142
Figld Kame Bit Pos ¥alue Decode Bits
Format Ftag 25 1 Long Massage 1
Protocol Flag 26 8 Location NEW : a
MID 27- 36 356 USA 181 1811 1a
Protocoi Code 37- 40 14 Test Serial (Standard) 1118
Spara 41- 64 gei1 @018 0180 6011 1181 GEQR4
Coarse Position 65- 85 DEFAULT artt 111t 1181 1141 1111 1
BCH Encoded 85-1686 Errors=8 ag1e &i11 1111 1181 3181 9
BECH Generated 86-186 ag1e ai11 1111 1161 8181 4
Long Message 1687 -144 Data Present
Fixed Bits 167-189 114
Fixed Bit 110 1 1
Encode Pos Device 111 1 Internal 1
121.5 Homing 112 1 YES 1
Pogition Change  113-132 DEFAULT 1888 @011 1119 8888 1114
Resultant Position --> Hot Defined
BCH Encoded 133-144 Errors=g8 8110 8110 1188
BCH Generatad 133-144 8118 a118 1140

Report Humber RME15355/01 [ssue 3
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2.2 SPURIOUS EMISSIONS

Combined Spurious Emissions Plot at Ambient Temperature, +55°C and -20°C
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2.3 406 MHz VSWR CHECK — DECODED MESSAGE

FFFE2F98EE3243007FDFFI3FEABTBIEOFGEC

Beacon Id Format......... 38 Hex Id, Long Message, Bits 25-144

i3 Hex (Bits 26- B5) = 2DDCE48TAOFFBFF 20DCEB48TABFFBFF Default_Id
38 Hex (Bits 25-144) = OSEE}Z243DETFDFFA3FEARTS3EOFESC

26 3B 34 38 42 45 59 54 58 B2 66 VO T4 VB BZ
| | _ | _ | | | _ | | _ | i _
1 0818 1181 1181 1188 9116 B468 1069 4111 1918 aefe 1111 1441 1311 1111 1411

ag18 3111 1111 1181 @181 3418 1111 8868 4111 1108 861 1119 1186 1181 194

| | | | | | | | _ | | _ | | i

86 92 94 95 192 186 119 114 118 122 126 139 134 138 142
Field Hams Bit Pos Yalue Decode Bits
Format Flag 25 1 Long Message 1
Protocol Flag 26 8 Location NEW <)
MID 27- 36 366 USA 141 1611 19
Protocol Code 37- 48 14 Test Serial {Standard) 1118
Spare 41- 64 a811 99149 o100 £811 1161 agn
Coarsa Position 65- 85 DEFAULT ati1 1111 11891 11141 1111 1
BCH Encodad 86-186 Errors=B 2016 2111 1111 1181 8181 @
BCH Generated 85-106 eg1e 8111 1111 1181 8181 @
Long Message 187 -144 Data Present
Fixed Bits 107 -189 118
Fixed Bit 118 1 1
Encode Pos Devics 111 1 Internal 1
121.5 Homing 112 1 YES 1
Position Change 113-132 DEFAULT 1888 8811 1118 2898 1111
Resultant Position --> Hot Defined
BCH Encoded 133-144 Errors=g 3116 8119 1100
BCH Generated 133-144 @18 e118 11086

Report Humber RMB15355/01 Issue 3
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2.4 SELF TEST MODE - DECCDED MESSAGE

FFFEDRSBEE3 24307 7FDFFETAGAT TROB0E080

Beacon Id Format........ . 22 Hex Id, Short Hessage., Bits 25-112

13 Hex (Bits 26- B5) = 2DDCG487AEFFBFF 2DDCB4BTAEFFBFF Default_Id
wm_.__wx.“m.:wmm-._h.a_.nmmmmmm_amawwm_u_n_umwhmbﬁﬂmm_mmm_mmm

26 38 34 33 42 46 50 54 58 62 66 v T4 T8 82
| | _ I t | | I | _ I | |

1 9619 i181 1181 1186 0118 8160 ._mmm _wi._ 1918 1118 111 1111 1831 4111 1111
1188 1141 6160 1191 9188 1116 1110 9008 960F 0090 GHEE SOGED G080 08D 8GO

| I | I i | ; i l I I | I |
86 90 94 98 102 166 116 134 118 122 126 138 134 138 142

Field Hame Bit Pos Valug Decode Bits
Format Flag 25 1 Long Message: bcn entersd Short Non-3pec 1
Protocol Flag 26 B Location NEW g
MID ) 27- 38 368 USA g1t 1911 1%
Protocol Code 3a7- 44 14 Test Serial (Standard) 1118
Spare 41- 64 6811 88198 81686 o811 1181 8111
Coarss Position 65- 85 DEFAULT 8111 1111 1181 1111 1111 1
BCH Encoded B6-186 Errors=4 1168 1111 8186 1181 8188 1
BCH Generated B6-1846 1188 1111 8186 1181 9180 1
Fixed Bits 107-189 118
Fixed Bit 118 1 i
Encode Pos Dewice 111 1 Internal i
121.5 Boming 112 1 YES i
Resultant Position --> Not Defined

Results as reporied on page 14.
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25 THERMAL SHOCK

Manuf- ACR Electronics [nc A2.2 Thermal Shock Job Mo:- RMal5355
Modet:- PLB-300 Stage:-
Ser Noz- 3 Nominal Freguency Dates- 04092006

+3.0E3

+20E3

+1.0E3

000 Hz

-LOE3

20E3

3OE3 qﬂﬂ;ﬂﬁ%ﬁéﬂdﬂgﬂgﬂg
0 0 a0 a0 80 100

Minutes
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2.5 THERMAL SHOCK

whbw._.

INEY

25E9

20E%

1L5E9

1.0E-9

0.5E-S

Manuf- ACE Electronics Inc
Bodel:- PLB-300
Ser Moz- 3

A2.2 Thermal Shock

Short Term Stabilicy

Job Mo:- RMG15355
Stage:-
Date:- (02006

Report Number RME15355/01 Issue 3

Page 25 of 77



N@Wd

25 THERMAL SHOCK -

Manuf:- ACR Electronics Inc A2.2 Thermal Shock Job Mo- BbA6ES355

Model:- PLE-300 Stape:-

SerNo:- 3 Medium Term Stabilicy - slope Datei- D4705/2006
+3.0E-%
+20E4
+1.0E-9

. -
B
jlr
B

HNE-S — . — — e ————
-1OES
-2.0E-9
~L.08-9 gﬂéﬁ%ﬂé&ﬂﬂ%ﬁﬁqﬂ

0 20 40 Gt B0 10

Minutes
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2.5 THERMAL SHOCK

Manuf- ACR Electronics Inc A2.2 Thermal Shock Job Mo:- RMaIS355
bfodel:- PLB-304 Stage:-
Ser No:- 3 Medium Term Stability - Res. Freq. Var Dater- B470912006
+HE-%
+50E-%
+4.0E-%
+30E4Q
+2.0ES
+LOE-9
.‘-\l’."l.‘lr
p—— P E—
a.im.wégﬂqﬂéﬂq%qﬂjﬂq_
1] 20 4} afl 8 106
Minutes
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25 THERMAL SHOCK

w%w...

Manuf:- ACE Electromics Ing A2.2 Thermal Shock Job Mo - RM6&15355
Model.- PLB-300 Slage:-
Ser Mo- 3 Output Power Level Date:-  G4/092006
4 JBm
39 dBm:
— S

32 mmEIL!EEE

37 dBm

36 dBm

35 dBmy

0 20

3 %gﬂgﬂﬂqﬂﬁaﬂqﬂﬂﬂﬂ_ﬂjﬁéﬂ

60
Minutes

A &0

1
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2.5 THERMAL SHOCK

FFFEZFSEEE3243D07FOFFS3FEABTBIEDFE5C

Beacon Id Format......... 38 Hex Id, Long Message, Bits 25-144

15 Hex (Bits 26- 85} = ZDDCG4BTADFFBFF 2DOCE48TABFFBFF Default_Id
36 Hex (Bits 25-144} = 9BEE3243DOTFDFFI3FEABTE3EAFGEL

26 38 34 3B 42 46 50 54 5B 62 66 79 74 78 82

i I I I I _ | I I _ I _ ! I I

1 0818 1181 1181 1186 9110 0180 1960 0111 1019 8896 1111 1111 19011 1311 111N
8818 8111 1111 1181 6181 8110 1111 0608 6111 1189 8061 1116 1160 1101 108

| I I _ I _ _ I | { I _ i I I
86 90 94 98 162 106 118 114 118 122 126 138 134 138 142

Field Name Bit Pos Yalue Decode Bits
Format Fiag 25 1 Long Message i
Protocol Flag 26 0 Location NEW 3]
MID 27- 38 366 USA 2181 1811 1@
Protocol Code 37- 48 14 Test Serial (Standard) 1118
Spare 41- G4 9611 4919 9108 8011 1181 @DAG
Coarse Position 65- 85 DEFAULT 111 1141 1181 11141 1141 1
BCH Encodsd 86-106 Errors=8 eg19 8111 1111 1181 311 @
BCH Generated B6-106 a1 a1i1 1111 1181 2181 @
Long Message 107-144 bata Present

Fixed Bits 187-104 116
Fixed Bit 118 i 1
Encode Pos Device 111 1 Internal 1
121.5 Homing 112 1 YES 1
Position Change 113-132 BEFALLT 1888 811 1119 0988 11119
Resultant Position --> Not Defined

BCH Encoded 133-144 Errors=6 6118 4118 1199
BCH Generated 133-144 8118 8118 1196
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EFIRE KOMINGL FREOUENCY
FROJECT : FMR| 5355

MANLFECTURER . ECR Electromics Inc
MJZCEL WUMBER: FLEB-388
SER[AL WUMBER: 3
+4 BPE+B]

2.6 OPERATING LIFETIME AT MINIMUM TEMPERATURE

+1.QPCH3

TTTT T

R, ‘ High Linitl

+1,EE=183

-E.EA=+dE

-1.PRAT+A]]

-¢. 4o

Leow Wi 4

Nominal Freg (ffset (Hz)

-3 BJE<E

b

K

-2, FIE-E

175
15750

g
] H

141755

e oy
pMERE
=

e [ minute

3 27,50

Crperating Lifetime zt Minimum Temperature - Mominal Frequency
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EFPIRE SHORT TERM STaABILITY
PROJECT : FKE15355
HEYNFECTURER . ACR Elacironics Inc
HIEL WUMBER: FLE-:8H
SEFI[AL MUMBER : 3
+4 HEE -B3

2.6 OPERATING LIFETIME AT MINIMUM TEMPERATURE

a9 )

i

+]1.BRE-G9

T

Filgn Liwn

[ port

+2. BHE-€

+1.29E4¢S

Shart Lerm

3622.5—5.-

] )
g [ mirnutes

3 2475
PH2 6
77 5

rating Lifetime at Minimum Temperature - Shorl Term Stability
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2.6 OPERATING LIFETIME AT MINIMUM TEMPERATURE

-

+1

+2

Meon Slope {(part in TH*9/min}

Operating Lifetime at Minimum Temperature - Medium Term Stabili

+1.

+a.

PROJECT :
MAENJFACTURER

EFIRE MEDIUM TERM
FHE1 5355

AIZR fZlectronics Irc

w,huw._.

STABILITY

MOD=L WMUMBER: PiB-33R8
SER[AL RUMEER: 3
eAT-H9
.qumnml
.mwm.mmml
.mmm.mmml
mow High Liniy
mmm+mw.muv|
HEE u.,m. Touw Cinitd
c
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EFIRE MEDIUM TERM STOBILITY
PROJECT: RYG12355

RUFACTURER: ACR Elecironics Inc
WOCEL MUMBER: PLAR-:88
SERIAL MWUMBER: 3

2.6 OPERATING LIFETIME AT MINIMUM TEMPERATURE

|]" T

+39 HEE-@3,

a

=

m

d
nn?f|nmu

. BHE-83,

-
o
B
m
i

4
™m
&
m

var. (port in [E*9)
b,

High Lini

freq.

Res,

Qperaling Lifetime at Minimum Tam fitre - Medium Term Stability, Residual Frequency Variation
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46 SIGMAL OUTPUT FPOWER
PROJECT : PHG15355 :

MANUFSZTURER . ACR Elecironics Ire
MODEL MLHBER: PLB-:88
SERIAL MUMBER: 3

2.5 OPERATING LIFETIME AT MINIMUM TEMPERATURE

+1.2HE-A1
P m
u E
+4 o

+ -&.eae+aE High Limid
o] E
= o
el o
w ~E . gA=+A8p
5 E
@] E
2 g
+ +4, BB +8R[—
3 o

|.W| m rnuﬂ.fnanﬂ
= E
= +m.mﬁ+mmw
£
E

B B R R B R R R T R T

575 g8 ¥ e HRREREAEAY S

3 = = — L& ~ Lo el ™~ m
Time [ minuiss )
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286 OPERATING LIFETIME AT MINIMUM TEMPERATURE

FFFEZFISEE3243D07FOFFS3FEABTS3EOFEEC

Beacon Id Format......... 30 Hex Id, Long Message, Bits 25-144

15 Hex (Bits 26- 85) = 2DDCG48TADFFBFF Z00C648TABFFBFF Default_Id
38 Hex (Bits 25-144) = 95EE3243D07FDFFO3FEABTSIEOFGEC

26 38 34 38 42 46 56 54 58 B2 66 T8 T4 T8 82

_ i I i I | I I I I _ _ I I I
10810 1181 1191 1186 0118 0180 1660 6111 1816 0860 1111 1411 1811 1111 11114
8918 8111 1111 1161 6181 8116 1111 6060 0111 1160 0061 1118 1160 1101 168

| _ I [ I I | | I I _ _ I I I
B6 98 04 98 162 186 118 114 118 122 126 130 134 138 142

Field Hame Bit Pous Value Decode Bits
Format Flag 25 1 Long Message 1
Protocol Flag 26 8 Location MEW a
HID 27- 36 355 USA 2181 1811 18
Protocol Code 37- 49 14 Test Serial (Standard) 1114
Sparg 41- 54 €811 6840 9182 8011 1161 909
Coarse Position 65- 85 DEFAULT a111 1141 #1181 1111 1111 1
BCH Encoded 86-106 Errors=g agig a141 1111 1181 8181 @
BCH Generated 86-106 : a01g 8141 1111 1181 8181 @
Long Message 107-144 Data Present

Fixed Bits 1687 -189 18
Fized Bit 110 1 1
Encode Pos Device 111 1 Intarnal 1
121.5 Homing 112 1 ¥YES 1
Position Change 113-132 DEFAULT 1088 8611 1116 6086 1111
Resultant Position --> Not Defined

BCH Encoded 133-144 Errors=f 6118 8118 1188
BCH Gensrated 133-144 g118 &11e 1104

Operating Lifetime at Minimum Temperature - Digital Message
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The discharge current for the batteries was measured for each of the foliowing beacon states.
Beacon in the Off or Standby State, "Standby Current”
Beacon performing a Self-test, "Seli-lest Cument”
Beacon activated and transmitting, "Operating Current”

2.6 COPERATING LIFETIME AT MIMIMUM TEMPERATURE

Battery Discharge Current

The individual tests were conducted for the following durations:

Standby Cumrent @ 20.7 minuies {1239800 ms)
Selflest Curent : 9.99 seconds {9940 ms)
Long GPSTest : 10 minules {599550 ms)
Stuck Mode : 20.4 minuies {1223550 ms)
Operafing Current ©  26.2 minutes {1573450 ms)

Battery Replacement Interval  ; 5 years

Battery Capacity : 28 Ah
Battery Self Drain : 1.00 % per year
Seli-test Interval : 12 tests per year
Leng GPS Tesl Interval 1 11test(s) per battery
Stuck Mode Tests : 60 test{s) per baltery

Test Results
Mode Current = Accumulated Charge § Time
Standby Current = §332538 pC /1230800 ms = 430 nA
Selflest Current = 13709986.8uC / 98990 ms = 137.24 mA
Long GPS Test = 15424532uC /7 599850ms = 2571 mA
Stuck Morde = 24521273uC 1223850ms = 20.04 mA
Operating Cumrent = 110283781 uC / 1573450 ms = 70.08 mA
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2.6 OPERATING LIFETIME AT MINIMUM TEMPERATURE

Precondilioning f Discharge Time Calculations

Battery Seif Drain = Capacity - ((100% - Self DrainfYeardyRerecement Imenal o ~apacity]
= 28 ({1- 0.0100}° x 28) =0.1372 Ah

Standby Drain = Hours per year x Battery Replacement Interval x Standby Current
= 365%24 x 5 x 430 x 10°=0.0002 Ah

Worst Case = 165 x 0.0002 Ah = 0.0003 Ah

Self-test Drain = Self-tests per battery x Self-tesi Current x Self-test duration (in hours})
= 12 x 5 x 137.24 x 10°x (9.99 /3600) = 0.0228 Ah

Worst Case = 165 x 00228 Ah = 0.0377 Ah

Long GPS Test = Tests per battery x Long GPS Test Current x Test duration {in hours)
= 1x 2671 x10%x (0 /60) = 0.0043 Ah

Worst Case = 165 x 0.0043 Ah = 0.0071 Ah

Stuck Mode = Tests per battery x Stuck Mode Current x duration (in hours)
= 80 x 2004 x10°x (204 /80) = 04087 Ah

Worst Case = 1.65 x 04087 Ah = D.B743 Ah

Total Drain = Self + Standby* + Setf-test* + Long GPS Test* + Stuck Mode* Drains
= 01372 + 00003 + 00377 + 00071 + 06743
= 0.5882 Ah

* Worst Case

Batlery Preconditioning / Discharge Time = Worst Case drain / Operational Current

= 05882 / (7008 x109%
= 8.39 hours
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210 OPERATING LIFETIME AT MINIMUM TEMPERATURE

Battery Current Measurement Results {continued) - Standby Mode

Current [nA]

Standby Current Averaged over 2svs Time

Time [s]

1000

1200

Charge [nC]

400

Standby Accumulated Charge vs Time

800 800
Time [s]

1000
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210 QPERATING LIFETIME AT MINIMUM TEMPERATURE

Battery Current Measurement Results {continued) - Selftest Mode

Selftest Cument v Time

Current [mA]

Time [s]

Solftest Accumulated Charge vs Time

Charge [mC]

Time [g]
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2190 OPERATING LIFETIME AT MINIMUM TEMPERATURE

Battery Cumrent Measurement Resulls {continued} — Long GPS test Mode

Long GP3 Test Current vs Time

Currant [mA]

Time [s]

Long GPS Test Accumulated Charge vs Time

Charge [mC]

0 aa 200 300 400
Time [g]
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210 OPERATING LIFETIME AT MINIMUM TEMPERATURE

Battery Current Measurement Rasults (continued) — Stuck Mode

Stuck Mode Current vs Time

Current [mA]
& 8 & 8

sy
=]

Time [s]

Stuck Mode Accumulated Charge vs Time

GCharge [mG]

0 200 400 00 500 1000 1200
Time [5]
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210 OPERATING LIFETIME AT MINIMUM TEMPERATURE

Battery Curment Measurerment Resulis {continued) - Operalional Mode

Operating Current vs Time

Current [mA]

0 200 400 600 800 1000 1200 1400
Time [s)

QOperating Accumulated Charge vs Time

120000

100000

80000
)
E,

e GO000
g
2
(X}

40000

20000

0

) 200 400 600 800 000 1200 400
Time [g]
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27 FREQUENCY STAEILITY WITH TEMPERATURE GRADIENT

Manuf:- ACE Electronics Ing A2.4 Temp Gradient Job Mo:- RM6B15355
Model:- PLB-300 Siage:-
Ser Mo:- 3 Notninal Frequency Date:- 06002005

+10E3

+2.0E3

+1.0E3

0.0 Hz

-1.OE3

20E3

SOES qggﬂ%%ééﬂ
L & 15 24 k) Al

Hours

Temperature Gradient - Nominal Frequency
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27 FREQUENCY STABILITY WITH TEMPERATURE GRADIENT

banuf:- ACR Electronics Inc AZ2.4 Temp Gradient Job No:- RM6L5355
Model:- PLB-300 Stage: -
Ser No:- 3 Short Term Stability Date:- 060X 2MG
JO0ES
15E9
20 E-%
L5E9
i0ES
05E-%

Temperature Gradient - Shorl Term Stability
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27 FREQUENCY STABILITY WITH TEMPERATURE GRADIENT

w@u._.

Manuf- ACR Electionics Inc 42,4 Temp Gradiens Job No:- RM615355
Model:- PLB-300 Stage: -
Ser No:- 3 Medium Term Stability - slope Datez-  D6/0%/2006
+3.0ES
+2 0E-2
+1.0E-2

F. Y
psm.@ﬁﬂuqﬂqﬁ

-

-10E9

-20E-9
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2.7 FREQUENCY STABILITY WITH TEMPERATURE GRADIENT

Manuf- ACR Electronies [ne AZ.4 Temp Gradient Job No:- RM&15355%
Model:- PLB-30} Stage:-
Set Ne:- 3 Medium Term Stability - Res. Freq. Var Date:-  06/05/2006
+6.0E-9
+5.0E-%
+4 k-
+3.0E-4
+20E-%
+1.0E%
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27 FREQUENCY STABILITY WITH TEMPERATURE GRADIENT

Manuf>- ACR Electronics Inc A2 4 Temp Gradient Job Wo- RMa15355

Model:- PLB-300 Stage:-

SerMo:- 3 Output Power Level Date:- 062006
40 dBm
39 4Bm

L\IIHJ' il..-l-.-ll‘h. A
L
38 dBm L-MH k.
i b W

g R
37 4B
36 dPm
35 dBm
34 nmdéaajdﬂguﬂédﬁéjg

1] g 1% 4 2 4

Hours
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2.7 FREQUENCY STABILITY WITH TEMPERATURE GRADIENT
FFFEZFSEEE3243007FDFFG3FEAB7S3EOFSEC

Beacon Id Format......... 38 Hex Id, Long Message, Bits 25-144
15 Hex {Bits 26- B5) = ZDDCG4BTABFFBFF 20DCB4BTADFFBFF Befault_Id
38 Hex (Bits 25-144) = 9BEE3243DOTFDFFS3FEABTE3EGFBEL

26 38 34 38 42 46 50 54 58 62 B85 e T4 7B 82

_ I I I _ I I [ _ I _ _ I _ I

1 0018 1181 1101 1160 0116 9108 1088 6111 1818 0866 1111 1911 1811 1111 1111
8818 8111 1911 1181 0161 8118 1141 6868 £111 1198 0061 1116 1180 1161 168

! I I | _ I I I _ I _ _ I _ I
86 98 94 98 102 186 418 114 118 122 126 13¢ 134 138 142

Field Name Bit Pos ¥alus Decods Bits
Format Fiag 25 1 Long Hessage i
Protocol Flag 26 € Location NEW 3]
HID 27- 36 366 USA ¢181 18141 18
Protocol Code 37- 49 14 Test Serial (Standard) 111
Spare 41- B4 26811 ex19 0198 86811 1181 Gae0
Coarse Position 65- BS DEFAULT 111 1111 1181 1111 1111 1
BCH Encoded 86-186 Errors=6 eaie ai11 1111 1181 8181 @
BCH Generated 86-106 o016 111 1141 1181 8181 0
Long Message 1B87-144 Data Present

Fixed Bits 107-199 118
Fixed Bit i19 1 1
Encode Pos Devica 111 1 Internal 1
121.5 Homing 112 t YES 1
Position Change 113-132 DEFAULT iGea 0811 1118 9889 1111
Resultant Position --> Hot Defined

BCH Encodad 133-144 Errars=g 8110 8119 1108
BCH Generated 133-144 8118 8119 1198

Temperature Gradient — Digitzl Message Check
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2.8 SATELUTE QUALITATIVE TESTS —- WITHOUT LIFEJACKEY

Date of the Test: 250 and 26 September 2006
Tirne of the Test: 11:35 10 1140
Beacen Model: PLB-300
Antenna PartModel Number AJ6-2493
Beacen 15 Hex {0 20B0E 487AC FFBFF
Aclual location of the kest beacon: Latilude: 050° 49.081° N
Longitude: 001° 11.870" W
Beacen test configuration {e.g. on dry ground floaling in waler etch C/S T.007 Figure B.2
Suilte | S | (shakiDPowdeoty.. | Coppler | Dopolec | MemBe | o - [eia | e
B Fumbee | 9T . | Letinde ‘ongude | Pows (dBm) (den) iy
810 B965 | 2D0CH J87AC FFBFF 52255 -1.73583 S [ sy | qzenz | 1003
S | 60537 | 2OOCE 497AC FFBFF 5224485 73017 13098 | 10805 | 576 | 0477
§% | 22117 | 200CS 4G7AC FFBFF 52.23258 -1.72%2 12682 | 092349 | 16103 | 1B
§7 | 43512 | DODCE 467AC FFBFF 5223539 171231 A4 | orsE | 1mge2 | 1536
ST | 43511 | JODCE 487AC FFBFF 5223083 171304 562 | oetigd | 2ms | 0B
ST | 43510 | 20OCE 487AC FFBFF 5224161 71973 A17.35 | oespoe | arsin | oese
510 B962 | 2D0CH 487AC FRBFF 5224043 172086 13236 | 050049 | 1831 | 0680
SB | 30983 | 2OOCE 487AC FFBFF 52.24002 175538 2343 [ e | 1| osw
510 B961 | 2D0CE 4874C FFBFF £2 24445 -1.72048 Sladdz | 0329 ] eTRA | 08
SB | 30982 | 2COCE 4674C FFBFF 52.2H07 7R 12641 | p2ssas | 3ms | 098
510 £960 | 200CE 487AC FFBFF 5224154 A.78018 -l24.04 | oidpps | ez | 086
5% | 22111 | 20DCS 487AC FFBFF 5224355 71778 1906 | 2xsamp | qass | 1060
S | 30976 | 2O0CE 487AC FFBFF 52,2420 -1.71700 12315 [ 152106 | 1443 1108
510 £954 | 2DDCE 48766 FREFF 5224134 -.71858 -128.96 | 154547 | a8t | ogre
59 | 22119 | 200CH 487AC FFBFF 52.35056 -1,7E766 2464 | 2edm ) At ]
5% | 22109 | 2COCS 487AC FFBFF 52.24562 17522 41983 | 19353 | 15058 | 0549
57 | 43504 | 20OCE 467AC FFBFF 52,2498 171788 42285 | 1842 | 8014 | 443
S7 | 43503 | 2COCH 467AC FFEFF 5224954 | 172997 42336 | 16213 | 527 | 467
S7 | 43503 | 20006 46786 FFBFF 52.24548 -1.72608 AR | 4dAZA7 | 18000 | 0748
S10 | 8953 | 2DOCH 48746 FFBFF 52 24475 RRALE] 41804 | 13E5F [ 313 | 0885
59 | 30475 | J0DCH 48786 FFBFF 52.24602 -1.72657 42172 | 143947 | 1284 | 0763
59 | 2205 | IDOCS 46786 FFBFF 53.24356 -1.71874 AEAT | 1306 | 15998 | 1007
S8 | 3974 | J0OCH 46786 FEBFF 52.24955 -1.73279 S35 | 125953 | MaE | 07
510 | 5967 | 200CH 48746 FFBFF 524575 -1.72862 2456 | 14387 | 1275 | 0620
S5 22104 | H0OCE 467G FFEFF 522399 -1, 72H A22 | 1127 2608 514

Ratio of Successful Selutions =  number of Doppler solutions within Skm with 1<CTA<21
rnumber of salellife passes over test duration with 1<CTA<2{

= 25 =100%
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28 SATELLITE QUALITATIVE TESTS - WITHOUT LIFEJACKET

Date of the Test: 264 and 29t September 2006
Time of the Test: 16:57 10 0726
Beacon Moce!: PLB-300
Antenna PariModed Humber A3-06-2493
Beaccn 15 Hex ID: 200C6 487AC FFBFF
Aclual location of the test beacon: Latituce: 052° 14.447° N
Longiude: OH® 43.970° W
Eeacon fest configuration fe.g. on dry ground fosting in water etch: C15 T.007 Figure B.S
et | DB | 1stcioPoutedy < | Dopeler | Doppler | MemRx - [ [era [Losen
D7 | N [ WT | e | Lomaide. | Power) ) TR e [
ST | 43551 | 2DDCS 48780 FRBFF 52. 24031 171670 A2 | 063940 | 2080 | 1008
ST | 43553 | 2DDO8 487AC FFEFF 52.23835 172734 42054 | 04544 | A3dm | 0764
SB | 3102 | 2DDCS 48740 FFEFF 52. 24280 17239 A2851 | 054148 | 1076 | 0635
50 TOU4 | 20005 48TAC FFBFF §2.23554 -1.73249 A | M | 15856 {.583
58 | 31025 | 2D0CE 487AC FFBFF 52 23644 173485 55 | w0ie | 3282 | D02
510 7003 | 2DDCS 49TAC FFEFF 52.24176 ATHE 42429 | ocesia | 22| oasd
SB | 3402 | 2DDCE 48740 FFEFF 52.234%2 172414 2781 | oegdz | eest | oo
§10 7007 | 2DDC% 48TAC FFEFF 52.23006 72314 2589 | 0i4 | 13004 ] DB5E
$9 | 22156 | 2DDCS 487AC FFBFF 52.24528 1.7 56 | 232645 | 18477 | 0852
89 [ 22152 | 2DDCE 487AC FFEFF 52.24000 173254 42642 | 200607 | 3% | oem
87 | 4347 | 2DDCS 487AL FFBFF 52.24615 171734 AZB75 | 18337 | 4285 | 1912

Ratio of Successful Sclutions =  number of Doppler sclutions within Skm with {<CTA<21
number of satelite passes over test duration with 1<CTA<271"

= 11 =100%

11
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2.8 SATELLITE GUALITATIVE TESTS — WITH FLOATATICH SUIT

Date of the Test: 134 and 14 September 2006
Tirme ¢f the Test: 10:38 1o 1111
Beacon Modsl: PLB-300
Antenna Part/Modet Humber A306-2493
Beacon 15 Hex |C: 20DCE487 AGFFBFF
Actual location of the test beacon: Latituce: 050° 49.091° N
Longitude: 001° 11.870°W
Beacon test configuration {e.g. on dry ground Roating in water etc): CIS T.007 Figure B.2
stetis | 52| i5ecip provcedty [ Dopokr . | Dopper | demnie . |, o [ o | LN
O] pumber [T o | Lemaide . Longiude | Power(dBmy 3 T fe) | gy
58 | 2193 | 20006 48745 FFEFF 50.81784 -1.13354 ST | 09EE [ 6055 | 0o
§6 | 60953 | 20006 44784 FFBFF 5085111 13818 12765 | 10504 | 1948 | 69
§6 | 60652 | 20DCE 48744 FFBFF 50.63270 117429 TS | 0BSESE | 382 | 236
57 | 43327 | 20005 48746 FFEFF 50.61425 -1.20508 42130 | 0RDRON | 14471 | 0TS
57 | 43395 | 20DCE 49745 FREFF 5061154 118887 V462 | (44008 | 16090 | 0767
88 | 30800 | 2DDCE 44745 FFEFF 5051457 -1.15341 1830 | 05231 | 1078 | 04TS
s | 30788 | 20DCH 48746 FFEFF 50.82144 -1,19555 1556 | oe0s12 2073 | 0306
58 | %07oe | 2DDCE 48745 FFEFF 5051682 -1.20208 2075 | o406 | 46 | oa07
$10 6777 | 20DCE 48748 FFBFF S0R16H 119845 1024 | 024385 | 2588 ) Qare
810 6776 | 2DDOE J8TAS FFEFF 5081644 -1 19620 1508 | eoxx0s | -ees2 | 05
58 | =219e8 | 20DCE 48746 FRBFF 5082522 1102 %072 | ssim | A | sgp
56 | 60346 | 20DCE 48748 FFBFF 5064208 -1.15630 42774 | 22028 | 13885 | 2687
59 | 21835 | -2DDCE 45745 FFEFF 5082346 120703 Si8BE | HAmi | dags | oo
56 | 0345 | 20DCE 48748 FFBFF 5083726 -1.15896 2783 | | 2qas ] mam
59 | 2183 | 20006 49745 FFBFF 50.62756 -1.31326 42250 [ g8 | 1rez | 1534
56 | Bo3a4 | 20DCE ag7as FRBFF S0.EIT15 -1.22683 3097 [ 1esear | a3 | zgap
57 | 43319 | 2DDCE 49746 FREFF 5082565 -1 16992 1993 [ 180t | 14 | dsep
57 | 43318 | 20DCE 28748 FFBFF 5082414 120256 1546 | 163037 | ame | prap
58 | 3r¥ | 20D06 48745 FEBFF 50.82280 -1.20407 1084 | 134852 | 8526 | nsat
58 | 0792 | 20DCE 48746 FRBFF 503183 -1.18382 2043 | s | s | 1540
87 | 43317 | 20DCE 49745 FEEFF 5082817 131685 1256 F 45136 | w3 | 1935
510 6770 | 20DCE 48TAS FFBFF 50,8291 -1.1BB46 12605 § 35636 | gm0l 13
510 6759 | 2DDCE 48748 FFBFF 5082150 12034 1346 | 21543 ) rme | osig
59 | 21920 | 20DCE 28746 FFBFF 50.61420 119640 12277 | 430557 | 1mE2 i pdsd
§6 | 0840 | 20DGE 28748 FFEFF 50.8248) -4H A0 42866 | 1226 | reer | 128
810 6758 | 20006 487A5 FFEFF 5062183 -1.20436 653 ] waeas | o0 | 06B
59 | 21919 | 2000k 48745 FFBFF 50.61654 -1.1B717 1893 | s | 3aE | o
56 | 50339 | 2DDOG 49745 FREFF 5081124 - HTIE 42879 | 10dess ! o393 | 1o

Hatio of Successful Solutions = number of Coppler solutions within Skm with 1'<CTA<2 1
number of satellife passes over tesl duration with 1<CTA<21

= 27 =8643%
28
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2.8 SATELLITE GUALITATIVE TESTS — WITH FLOATATION SUIT

Date of the Tesk: 27hand 3 September X106
Time of the TesL: 11:30t0 07: 11
Beacon Model: PLB-300
Antenna ParliModel Humber £3406-2493
Beracon 15 Hex ID: 2DDCE 467 A6 FFEFF
Aituat focalion of the lest beacon: Latilude; 052° 14447 N
Longitude; 001° 439707
Beacon test configueation (2.9. on dry ground foating in water eic); CIS T.0407 Figure B.5
Saiels | 3205, | 15 gD Proitosty | Doppier . | Dopier .« [ MeanRr o | o fora | R
B b | W | teltde | Longfude . ] Power(dBm) | T ftdse) g <
57 | 43540 | 2DCCE 48786 FFEFF 52.24406 -1.T2%8 1219 | o703z | ss08 | 0ess
§7 | 43539 | 2DOCE 46746 FEBFF 5223643 -1.72218 12376 | os2ke | g4ss | oam
510 6980 | 2DOCS 48746 FEBFF 5224358 AL TIHT 13025 | oas0w | 4708 1104
$8 | 31911 | 2D0CK 48746 FEBFF 52 23961 -1.72165 t2aip | oa131 | 1508 ) 076D
510 6060 | 200CH 4874 FRBFF 5224061 A HER 2067 | ozoos0 | aess | 1t
58 | 31010 | 2DDCS 46TAE FERFF 51377 -1. 72403 42622 | oznas o v | negy
510 6965 | 2DDCS 4BTAB FFEFF 5223746 -1.73453 12695 | 011338 [ 04103 088D
59 | 22140 | 2DDCS 4BTABFFRFF 52 431 -1.71913 A5 | 23an39 | qe7es ] 1036
S6 | 60558 | 2DDCE 4ATABTFBFF 52 212 172752 A3zd5 | 2ramm | Mas | 23
59 | 2139 | 2DDCS 4B7ABTFRFF 52422 -1.72158 2396 | Zegedz | A28 | 0856
$9 | 22138 | 2DDCS 487A6 FFBFF 52 24456 L7E13 1825 | 203951 | 10200 | 0572
56 | 60557 | 2DDCS $87AG FEBFF 6225535 LTHTI 3256 | 207 | 12A 1857
§6 | 0556 | 20DCS 487A6 FFRFF 52.21% -1.73068 3430 | 1o0e2s | Mee | 20m
57 | 43533 | 20DCS 487AG FEBFF 52.M4B16 L7 A3 | 1B5Re6 | AT9SE | 1349
57 | 43532 | 20D0% 487AG FFBFF 52.24808 L7543 2286 | iTAas | 2SI | 14
58 | 31004 ] 2DDC5 487AG FEBFF 52,2505 174383 2456 | 155720 | 0473 [ w62
57 | 4351 | 2DD06 487TAR FFREF 52.27964 1712850 13352 | 153423 | 14886 | 3on2
§10 6082 | 20DCK 48TAS FFOFF 52.24893 4719 43058 | st | 15838 | 1am
58 | 31003 | ZDDN06 487AS FFBFF 52.25676 173364 M2 | MHEN 4678 | 1T
59 ] 2433 | 20006 487A6 FFBFF 52,2426 A 72183 85 | 1222 | o7 | ovez
58 | 31002 | 2DOCE 487AG FFBFF 52.24840 1 Fd2 %m0 | 120656 | 17ea0 | o
510 6380 | 2D0CEA6TASFFRFF | 5225157 173440 208 [ 12307 | 13604 | 1348

Ratlio of Successful Solutions = number of Doppler solutions within Skm with T<CTA<2T
number of satellite passes over test duration with 1<CTA<21T

=22 =100%

I
LX)
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249 ANTENNA CHARACTERISTICS — B.2 CONFIGURATION WITHOUT LIFEJACKET
Elevation Angle (degrees)
10 20 30 40}

M | ERe | At | ERP | At | ERP  Am | ERP | Ant | ERP | Ant

(Degrees) dBm dBi dBm dBi dBm dBi dBm dBi dBm dBi
0 39.8 1.49 4213 4.79 43.2 4. 52 .9 .48 313 -F.07

0] 402 1.90 428 4.48 427 4.30 77 .53 31.5 -5.84

g0 § 401 1.79 43.2 4.88 43.1 4.79 Eri .62 305 -7.BS

80 [ 400 1.70 429 455 42.9 4,60 38.0 040 304 -7.81

120 40.3 1.99 43.1 4.77 431 4.79 38.0 0.3 32 -7.18

150 40.4 2.00 43.1 477 431 4.70 37.9 040 31.8 -5.59

180 398 1.60 43.1 4.77 43.3 5.00 379 .45 2.6 -5.749

210 39.7 140 431 4. 77 434 5.10 378 0.52 325 -5.81
240 [ 400 1.68 43.0 4 67 43.2 4.90 379 0.4 3.4 -5.35
270 [ 400 1.69 431 4.77 43.3 4 .99 38.0 £.33 328 -5.58
300 40.1 1.78 431 4.78 435 £.11 38.1 A0.26 32.2 5.10

30| 402 1.89 42.8 4.47 433 : 4N 79 0.44 322 512

Gain Variation 081 041 0.B0 037 2.56
Elevation Anghe {deqgrees)
10 20 30 40
Azimuth : ‘
Angle Wy Vh Wy Yh Wy Wh WV Wh Wy Yh
(Degreas) :
0] ¥11.20 | 90.70 11410 | £1.80 11340 - 9370 [ 10710 ¢ 8040 98.70 BB6_80
30 | 11180 91.70 113.80 | S0.70 11290  91.70 106.90 B5.50 95.90 B7.50
B0 | 111.50 | 90.80 114.20 | 80.90 11240 8080 | 10690 | BSTO 9790 86.30
80§ 11140 | 91.70 113.90 [ 91.60 11320 2080 [ 10710 | BE.9O 95.00 8280
1204 111.50 | 91.30 114.10 | BE.80 11340 8070 [ 40710 ¢ 9270 88 50 B7.70
150 4 111.70 | 9240 114,10 | BB.90 113,30 9170 [ 40700 | 8280 93,10} BR.40
180 | 111.30 | 81.40 11410 | B7.50 113.60 9180 [ 406890 ¢ 53.50 99.80 88.20
290 0 11140 | &1.00 11410 | BB.00 | 14370 8200 | 10690 | 92.2) i00.00 | B7.30
240 | 11140 | 8960 114.00 | B710 | 14350 © 9160 | 107.10 | B88.40 100.60 | B3.7D
2/ | 111,40 | 8080 11410 | §4.80 11360  91.00 | 10720 | 8550 10040 | B2.00
300 | 11150 | 89.10 11410 | 90.20 113.70 8280 [ 107.30 | B4.00 99.90 7940
330 | 11160 | 81.00 113.890 | BB.BO 113.50 9260 [ 10710 : 3420 99.70) BE.80
Min (W) 19.30 22.30 19.70 13.00 10.70

EIRPyoss = Planten: - Pleg = (38.25 - 38.01) = 0.344B

EIRPraec = MAX [EIRPmax, (EIRP . - EIRF0g5)] = MAX (43,3, 43.0) = 43.3dBm"
E!{RPmineoL = MIN [EIRPmin, {EIRF,;, - EIRFa5si] = MIN (31,5, 31.2) = 31.2dBm*
* These results are a Pass within Measurement Uncertainty.

Ptams
Pigoy.
EiRP
EiRFmin

Repori Number RMB15355/01 Issue 3

is the power at ambient from the summary table
is the power at the end of the Operating Life af Minimum Temperature
is the maximum EIRP from the antenna characleristics spreadshest
is the minimum EIRP from the antenna characteristics spreadsheet
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29 ANTENNA CHARACTERISTICS — B.2 CONFIGURATICN WITH LIFEJACKET
Elevation Angle {degrees)
10 20 30 40
}Mﬁﬁs ERF . Ant | ERP | Ant | ERP . Ant | ERP | Ant | ERP | Ant
(Degrees) dBm dBi dBm dBi dBm dB: dBm dBi dBm dBi
0 40.5 2.18 43.2 487 43.3 493 36.4 -1.98 313 =F .03
304 408 2.49 43.2 487 42 .9 4,52 362 -2.13 3.5 -5.82
60 40.7 2.38 43.3 4.87 433 4.9 36.3 -2 00} +0-8 .41
90 406 2.28 43.1 475 43.2 4.80 w5 -1.89 386 -7 73
120 40.5 2.18 43.2 487 43.2 4.9 3.7 -1.70 14 716
150 40.5 2.19 43.2 458 43.2 4.81 68 -1.54 343 =707
180 401 1.78 43.2 4.B5 434 4,72 I8 -1.57 31.8 £.80
210 401 1.78 43.2 4 87 43.2 4.82 38 -1.52 31.6 B.76
240 40.3 1.97 43.G 467 43.0 452 8.8 -1.53 31.8 -5.54
270 | 404 2.09 43.2 4 .86 43.3 492 HBG -1.45 3.7 5.65
300 40.4 2.08 43.0 467 43.2 4.93 370 -1.31 .5 -5.84
330 40 4 2.08 428 4.55 431 1 472 3B.5 -1.82 3.6 5.74
Gain Variation 0.7 0.41 041 0.8z
Elevation Angle (degrees)
10 20 30 40
Azimuth :
Angls W vh Wy vh Wy vh Wy Vh W Vh
(Degraes) :
0 11180 | S0.50 114.20 | 8740 113.50 | 9480 | 10560 | 78.30 88.90 83.00
30 | 194220 | 5119 114.20 87.40 113.10 ° 93.80 10540 | B4.40 50.00 25.10
B0 [ 11210 | 85.80 114.30 : 8910 11350 ; 9290 [ 10550 | BY.10 88.30 87.30
90 | 11200 | 90.20 | 11400 § 8710 | 19340 | 91.80 | 10580 | 8800 88.10 85.00
120 | 11180 | 8960 | 114.20 : 8540 [ 19350 : 9190 | 10570 | 91.60 BE.50 £8.10
150 | 111.80 | 9060 | 11420 : 89010 | 14340 © 93.00 | 105.90 | 90.50 80.80 B4.80
180 | 111.50 | 8980 | 11420 ¢ 8460 | 14330 | 9350 | 10580 | 9240 £8.30 £4.50
210 | 11150 | 8940 | 11420 ;! B540 | 11340 @ 9440 [ 10590 ! 91.20 g9.10 B5.40
240 | 111,70 | 8B8.60 114.00 | 8510 193.20 | 9420 | 10590 | S0.80 29.40 £330
270 | 11180 | 9060 | 114.20 : @100 | 19350 @ 9430 | 106.00 | S0.40 B8.30 §2.50
300 | 11180 | 8040 | 11400 | @500 | 15350 | 9480 | 10620 | B7.10 89.20 65.00
330 | 11180 | 9010 | 413.90 ;| 8090 | 14330 | 94.10 | 10570 | 8560 25.20 800
Min (W-Vh) 21.10 16.80 18.70 13.40 10.40

EIRPhaeo = MAX [EIRPmax, (EIRPra - EIRPngs]] = MAX {43.3, 43.0) = 43.3dBm*

EIRPrpecy = MIN [EIRPmin, (EIRP, - EIRPoss)] = MIM (31,5, 31.2) = 31.2dBm*

* These Results are a Pass within Measurement Uncertainty.
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2.8 ANTENNA CHARACTERISTICS - B.5 CONFIGURATION WITHOUT LIFEJACKET

Elevation Angle {degress)

10 20 30 40 50

ﬁﬁ: ERP | Ant | EIRP Ant | EIRP | Ant | ERP | Ant | EIRP | Ant
{Degrees) dBm dBi dBm dBi dBm dBi d8m dBi dBm dBi

0| 408 2.40 415 3 V6~ 120 370 -1.32 35.3 -3.04

90| 407 2.36 41.8 3.44 390 - 082 35.5 -2.50 32.0 -6.37

180 | 402 1.87 41.0 259 381 D28 349 -3 0.7 -8.66

2| 405 242 41.2 2.84 3|5 [ 053 36.2 -2.15 33.7 452

EIRP scor, = MAX [EIRPmax, (EIRP s, - EIRPLoss)] = MAX (41.8, 41.5) = 41.8dBm
EIRPringcx. = MIN [EIRPin, (EIRP o - EIRPLossl] = MIN (32.0, 31.7) = 31.7dBm
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29 ANTENNA CHARACTERISTICS — B.5 CONFIGURATION WITH LIFEJACKET

Elavation Angle (dagrees)
10 20 30 40 50
mm__”mﬁn ERP At | EIRP . At [ ERP | ant | ERP | Ant | ERP | Ant
| Dogmesy | 9™ . dBi | Bm B | dBm | dBi | dBm | B | dBm | B

0] 414 .07 424 ° 409 403 1.598 371 -1.26 352 -3.18

0| 415 3.15 424 4.10 40.1 1.72 370 -1.39 33.3 -5.04

180 | 411 277 431 3.71 39.4 1.04 36.2 -2.13 3.6 £.74

270 ] 4.3 2.91 42.0 3.68 38.5 1.18 368 -1.55 332 : -Bi15

EiRPrngeo. = MAX [EIRPmax, {EIRPqe - EIRP oss)]) = MAX {42 4, 42.1) = 42 4dBm
EiRPmieoL = MIN [EIRPmin, (EIRPqq, - EIRP css}] = MIN (31.8, 31.3) = 31.3dBm
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2.10 BEACON CODING SOFTWARE

Examples of User Protocol Beacon Messages

w@w.—.

Protocol Operational Message Sel-Test Message
{in hexadecimal including kit {in hexadecimal including bit and
and frame synchronizalion bits} frame synchronization hits)

Maritime User Protoco! with MMSI NiA NIA

Maritime User Protocol with Radio Call

Sian WA MR

Radio Call Sign User Pretocol N/A NA

Serial User: Float-Free EFIRB with

Serial Number N/A N/A

Serial User: Mon Float-Free EPIRB

with Serial Number N/A WA

Axiation User Protocol NiA NiA

Serial User; ELT with Serial Number N/A NiA

Serizl User: ELT with Aircraft Operator

Designator & Serial Nurmber NiA WA

Serial User: ELT with Aircraft 24-hit

address NiA NfA

Serigl User: PLEB with Serial Number N/A N/A

Mational User (Shorl) NIA N7A

Mational User {Long) NEA NfA

Report Number RM&15355/01 issue 3
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Faor examples of location protocol beacon messages please see Annex A, customer supplied information.

2,10 BEACON CODING SOFTWARE

Examples of Location Protocol Beacon Messages
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2.1 HAVIGATION SYSTEM
2111 NATIONAL LOCATION PROTOCOL 1
Position Data Default Values

The beacon was activaled without providing navigation data and operated for 30 minutes. Message
content was checked for all bursts during this period.

Hex 30 Message Message
Count
95EBOCECEFCOFFO1DES1FTSF3ICO010) 36

Position Acquisition Time and Position Accuracy

A3.8.2.1: Location: 50° 52.163' N 1% 14.605' W?

A3.8.2.2: Location: 51° 22.583' N 1% 49.833' W?

& 3PS Survey Pesition
& Input from navigation simulatar
CIS T.007 Section A3.8.2.1 1S T.007 Section A.3.8.2.2
Operation Configuration ._u__._._m.E Location Error in .:_._.__m.E Location Ermor in
AcqLuire res Acquire metres
Position (s=2c) Posilion {sec)
Ahove Dry Ground 88 401 119 49.8
Resting on Ory Ground &9 E8.6 120 49.8

Positional accuracy was estimated using the Haversine Fermula, earth's radius taken as 6367Km.

Encoded Position Diata Update Infervat

Location: 51° 22.583' N_1° 49.833' WQ

Time from activation to ._mﬂ:mmmmmm 88s

Firsi Message Acquired af 08:36:34 S6EBQO0EDDFCOFFQ1DERTFTIF3C0010
Data Acquired at 08:37:24 S5EBMOEDCCDTO1COTS7FF792080258
Location: 50" 48.683' N 1" 37.417' W@

Data Updated at 05:00:00 SEEBODEDCCB10188BC203794240FCD
Data Update Interval 22m 3f6s

@ [nput from navigation simulator
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Z11 NAVIGATION SYSTEM
2,411 NATHONAL LOCATION PROTOCOL 1

Position Clearance After Deactivation

The beacon was activated and a position acquired, moved and a new posilion acquired, deactivated and
reactivaied without providing navigation data.

Location: 51° 22,583’ N_1° 49,833 W

Time from activation to 1° message 69s

Firsl Message Acquired at 08:36:34 SSEBDDECDFCOFFM DES1F7IFICO010
Oata Acguired at 08:37:24 SSEBOOECLCCOYO1CD7S7FF7E2080258
Location: 50° 48.683' N__1° 37.417 WO

Data Updated at Q9:00:00 SSEBODELCCBI101S8BL203704240FCD
Deactivated at 09:04:27

Time from re-activation fo 1~ message | 70s

Default data present 08:05:52 BSEBOOEDDFCOFFMDES1FTAFICOM0

& Input from navigation simulator

Last Valid Position

Location: 51° 22.683' N 1° 49.833' W@

Time from activation to 1 message E8s

First Message Acguired at 083708 SSEBOIEDCCDTYICDYI7FF7E2080258B
Dala Present at 08:37:08 SSEBMEDCCDTOI CDTA7FF 792080258
MNavigation Data Removed 083845

Last Message with Positional Data 12:234.44 SGEBEDCCDT01 CDTA7FF79208025B
First Message with Default Daia 12.35:35 SSEBMIEDDFCOFFO1BESFTOFICO00
Last Walid Pesition Heid 238m

@ input from navigation simulator
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2111

NAVIGATION SYSTEM

NATIONAL LOCATION PROTOCOL 1

Coarse Position and Delta Offset

Script Reference
{See Table D.3 of
CiS T.ODT7 - Issue
4 Hovember
2005}

Value of Encoded Location Blts Transmitted by Beacon
{Hexadecimal)

Confimation
that BCH
Correct [¥)

1

BEits 59-85= 3F81FED
Bits 113-126= 27CF

2

Bits 58-85= ABAQC2

Bits 113-126= 2489

Number of seconds afler providing navigation data that
beacon transmitted the above encoded location
information; 224

St B W

Bits 58-85= ABAOQC2
Bits 113-126= 3F09

Bits 59-85= DBADCZ
Bils 113-126= 2139

Bits 50-85=D8A0C2
Bits 113-126= B0S

Bits 56-85= C8B&7D
Bits 113-126= 749

Bits 58-B5= C8BE7D
Bits 113-126=77E

Bits 59-85= CBBETC
Bits 113-126= 702

Bits 59-85= CBBETC
Bits 113-126=77E

10

Bits 58-B5= CBBE7D
Bits 113-125= 74%

e e W B Nt B N Y B S ! B B NN B NN

Input from navigation simulator
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2.1 NAYIGATION SYSTEM
2.11.2 STANDARD LOCATHON PROTOCOL. 1
Position Data Defauli Values

The bescon was activated without providing navigation data and ouma—mn_ for 30 minutes. Message
content was checked for all bursts during this pericd.

Hex 3G Message Message
Count
SGEE3243007FDFFS3FEABTS3EQFGEC 3]

Posilion Acquisition Time and Position Accuracy

A3.8.2.1: Location: 50° 52.163' N 1" 14.605' W®
A3.8.2.2: Location: 51°22.583' N 1% 49.833' w*®

@ GPS Survey Position
@ Input from navigation simulator

CfS T.007 Section A3.8.21 /S T.007 Section A.3.8.22
Operation Configuration Time to Location Error in Time to Location Errorin
Acquire metires Acquire metres
Position (sec) Position {sec)
Above Ory Ground 89 401 69 45.8
Resting on Dry Ground 59 68.8 59 45.8

Positional accuracy was eslimated using the Haversine Formula, earth’s radius taken as 5367Km.

Location: 1° 3.597 N 1° 2.483 WO

Time from activation to 1% message 70s

First Message Acquired at 11:00:45 S6EEI243D0TFDFFEIFEABTRBIECFEEC
Data Acquired at 11:05:44 SEEEAZ43D001 202007 78FTRE227CS8
Location: 1° 30.000' N 1° 2.483' WO

Cata Updated at 11: 2747 SEEE3243D001 202007 76F TFE22770E
Data Update Interval 22m 2s

@ Input from navigation simulator
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211 MNAVIGATION SYSTEM
2.11.2 STANDARD LOCATION PROTOCOL 1

Position Clearance Afler Gieactivation

The beacon was aclivated and a pesition acquired, moved and a new position acquired, deactivated and
reactivated without providing navigation data.

Location: 510 22.583’' N_1° 49.833' WO

Time from activation to 1~ message 708

First Message Acquired at 11:00:45 O6EE3243D07FDFFI3FEABTE3ECFEEC
Data Acguired at 11:05:44 DGEEA243D033A03FCE997 71 DA4DAD0
Location: 50° 48.683' N_1° 37.417° WO

Data Updated at 11:27:47 S6EE3I243D033A03FCE9977AB4TOTCD
Deactivated at 11:44:02

Time from re-aclivation to 1~ message | 68s

Befault data present 11:48:56 OBEE3243D07FDFF93FEABTE3EQF66C

@ Input from navigation simulator

Last Valid Position
Location: 51° 22.583' N_1° 49.83%° W°
Time from activation to 1" message 69s
First Message Acquired at 12:03:07 S6EE3243D07FDFFS3FEABTB3EOFEEC
Data Present at 12:08:25 O6EE32430033A03FCE8977 1 DA4DADD
Navigation Data Removed 12:05:42
Last Message with Positional Data 16:05:38 S6EE3IZ43D033A03FCE8ST 71 DAGDIDD
First Message with Default Data 16:06:26 S6EE3243D07FDFFS3FEARTRIEQGFEEC
Last Valid Position Held 240m

2 Input from navigation simulator
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2.4

NAVIGATION SYSTEM

2.11.2 STANDARD LOCATION PROTOCOL 1

Coarse Position and Delia Offsel

Script Reference
(See Table D.2 of
CIS T.0DT - Issue
4 November
2005)

Value of Encoded Location Bits Transmitted by Beacon
(Hexadecimal}

Confirmation
that BCH
Cotrect (v)

1

Bits §5-85= FFBFF
Bits 113-132= 83EQF

2

Bits 65-85= 2404

Bits 113-132=8E227

Number of seconds after providing navigation data that
beacon transmitted the above encoded location
information; 217

R BN

(V]

Bits 55-85= 2404
Bits 113-132= FB227

Bits 55-85= 3404
Bits 113-132= 88227

Bits §5-85= 3404
Bits 113-132= 74827

Bits 65-85= 2404
Bits 113-132= 8227

Bits 55-85= 2404
Bits 113-132= 83D7

o =i @ of B

Bits 65-85= 2408
Bits 113-132=8227

Bils £65-85= 2408
Bils 113-132=81B&

10

Bits 65-85= 2402
Bis 113-132= 8205

R VR R R R R ENNENY

Inpui from navigation simulator
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TEST EQUIPMENT

List of absolute measwring and other principal items of test equipment,

Instrument Manufachurer Type Ho TE Calibration
Number | Due
Section 2.9 Beacons - Antenna Characteristics
Antenna, {Tuned Dipole Set) Roberts Antenna A-100 560 T
Signal Generator Rohde & Schwarz SMS-2r28 1431 102007
Spectrum Analysar Hewleti Packard 85585 15656 0B/06/2007
RF Praselector Hewlett Packard 856854 1658 08/0612007
Test Receiver Reohde 8 Schwarz ESVP 1653 041042007
Antenna Mast EMCO 1080 1707 TU
Tumitable Controllar Various RH253 1708 TU
Specirum Analyser Rehde & Schwarz EZM 1823 TU
COpen Area Site 2 TUW OATS2 1850 031042008
Bilog Antenna Schaffner CBLG143 1858 08/092008
Roberis Antenna 406MHz Compliance Dasign 1860 210242007
Tests 1 to 8- Beacons - Constant Temperature Tests
Signal Genarator Rohde & Schwarz SMY D1 49 1905 2007
Power Metar Hewlett Packard 4364 83 10/08/2007
Beacon RF Linit Tuv WA, a7 T
Logic Analyser Hewdatt Packard 16310 155 06/08/2007
Signal Generalor Hewlatt Packard 86444 199 1711212006
1GHz Digital Oscilloscope Lecroy S37FOM 612 21/06/2007
Spectrum Analyser Hewlatt Packard E44078B 1154 31/05/2007
Power Sensor Hewlett Packard 84814, 1342 J1DE/2007
Frequency and Time Interval | Hewdett Packard 53724, 2756 16/06/2007
Analyser
Hygrometer Ratronic 1-1000 3068 CEM042007
SOehmi 1WW Termination Suhner 3080 1BA022007
S0chmf2W Fermination Omni-Spectra 3001-6100 3081 18022007
20dBr1OWY Altenuator Aercflex ! Weinschel | 23-20-34 3160 O1/0E72007
3dBr20W Attenuatcr Aercfiex { Weinschel | 23-3-34 362 O1fGEr2007
Bandpass Filter Trilithic SBE4DGAIS-1-A8 | 3205 TU
Short Circuit LLEY Short Cicuit 3272 TU
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TEST EQUIPMENT

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

w@wq

Instrument Manufacturer Type No TE Calibration
Humber | Due
Section 2.11 Beacons - Navigation System
GPSISBAS Simulator Spirant STR4500 3056 1HG 172007
Hygrometer Rotronic 11000 3068 051042007
EPIRB Tester Arg Electro Design 5412 3270 U
Section 1.6 Beacons - Operating Lifetime
Climatic Chamber Herasus Votsch WMT 04430 41 T
Power Meter Hewlett Packard 4368, 47 214082007
Signal Generator Rohde & Schwarz SMY 4% 19/06/2007
Fraguency -Time Anatyser Hewletl Packard 53724 83 27H0T2007
Digital Temperature Indicator | Fluks 51 412 2102006
+TiC
Signal Generator Hewlatt Packard BE63A 172 OHO82007
Power Sensor Hewlett Packard 84524, 1341 19/0H2006
Data Logger Pico Technology Lid | ADC-42 2395 2HOH2006
50ohm!15¥W Temination Radic Spares §12-192 2415 02/08/2007
TERMINATION: S0chm5W | Radio Spares 612-192 2425 02082007
Distress Beacon RF Unit TV 2445 ALY
Logic Analyser Hewlett Packard 16310 2757 281072007
MULTIMETER Hewlett Packard 34784 2758 2HOF2007
Hygrometer Rotronic 1-1000 3068 06/0412007
20dBA W Attenuator Aeroflex f Weinschel | 23-20-34 3160 0HO0B2007
3dB/20W Attenuator Agrofiex [ Weainschel | 23-3-34 3181 041062007
Bandpass Filter Trilithic HSBE406M5-1-AA 3205 TU

was in calibration at the time of test.

N.B Operating Lifetime test was performed on 4™ September 2006. Al test aquipment shown above
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TEST EQUIPMENT

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

wbbw._.

Instrument Manufacturer Type Mo TE Calibration
Number | Due

Section 2.7 Beacons - Temperature Gradient

Power Meter Hewlelt Packard 4368 47 21/06/2007
Signal Generator Rohde & Schwarz SMYD 48 - 18/08/2007
Climatic Chamber Heraeus Votsch WM 047100 85 TJ

Signal Generator Hewdalt Packarg 86444 55 17242006
Time Interval Analyser Yokogawa TAT20 -] 18 1711112006
Oscilloscope Gould 840 182 3170142007
Power Sensoc Hewlelt Packard 84824 1341 19/09/2006
Beacon RF Unit T NiA 3068 TU
Hygrometer Rofronic 1-1000 3068 DE04/2007
Thermotouple Thermometer | Fluke 51 3173 22082007

N.B Temperature Geadient test was parformed on 6™ September 2008. All test equipment shown
above was in calibration atthe time of test.
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TEST EQUIPMENT

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

w.@u.n

Instrument Manufacturer Type Mo TE Calibraticn
Numbser | Due
Section 2.5 Beacons - Thermal Shock
Climatic Chamber Heraeus Woisch WMT (4730 40 T
Power Meter Hewdett Packard 4367, 47 2110652007
Signal Generator Rohde & Schwarz SMY 49 18/06/2007
Climalic Chamber Harzeus Wolsch WM 044100 85 TU
Rubidium Frequency Quartzfock Al-B G2 1222006
Standard
Signal Generator Hewlett Packard 6440, 96 VFA212006
Beacon RF Unit TUv N4, 57 TU
Legic Analyser Hewdett Packard 16310 155 OE0%2007
Time Interval Analyser Yokogawa TATZ0 181 1711112008
Osdilloscope Gould 840 182 3110142007
Signal Generator Hewlstt Packard 86444 199 1711242006
Power Sansor Hewlstt Packard 84824, 131 190082006
Fraguency and Time interval | Hewlett Packard S3T2A 2756 16/08/2007
Analyser
Beacon RF Unit TUv MfA, 3066 TU
Hygrometer Rotronic 11000 068 0840472007
S0ohm 1\W Termination Suhner 3080 1840272007
S0ohm/2W Termination Omni-Spectra 30016100 0e1 18022007
20dBA W Attenuatar Aeroflex f Weinschel | 23-20-34 3160 01162007
JdB20VWY Attenuator Aeroflex f Weinschel | 23-3-34 g2 01082007
Thermacouple Tharmometer | Fluke 51 73 X207
Bandpass Filter Trilithic SBEA0635-1-A4 3205 TU

M.B Thermal Shock test was performed an 4™ September 2006. All test aquipment shawn above
was in calibration at the time of test.
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41 PHOTOGRAPHS OF EQUIPMENT UNDER TEST (EUT]

Front View
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4.4 PHOTOGRAPHS OF EQUIPMENT UNDER TEST (EUT)

Hear View
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4.1 PHOTOGRAPHS OF EQUIPMENT UNDER TEST (EUT)

Side View

Reporl Number RMB15355/01 I1ssue 3 Page 73 of 77



w_bbw._.

4.1 PHOTOGRAPHS OF EQUIPMENT UNDER TEST (EUT}
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41 PHOTCOGRAPHS OF EQUIPMENT UNDER TEST (EUT)
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ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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5.4 ACCREDITATICH, DISCLAIMER AND COPYRIGHT

This report relates only ko the actual itemfitems tested.

Our UKAS Acereditalion does not cover opinions and interpretations and any expressed are outside the
scope of our UKAS Accredilation,

Results of tests not covered by our UKAS Accreditalion Schedule are marked MUA
(Mot UKAS Accredited).

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

© 2006 TUY Product Service Limited
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