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SECTION 1

REPORT SUMMARY

FCC and Industry Canada Testing of the
ACR Electronics, Inc. RLB-41
In accordance with FCC 47 CFR Part 80, FCC 47 CFR Part 2,
Industry Canada RSS-287 and Industry Canada RSS-GEN
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1.1 INTRODUCTION

&

Product Service

The information contained in this report is intended to show the verification of FCC and Industry
Canada Testing of the ACR Electronics, Inc. RLB-41 to the requirements of FCC 47 CFR Part

80, FCC 47 CFR Part 2, Industry Canada RSS-287 and Industry Canada RSS-GEN.

Objective

Manufacturer
Model Number(s)

Serial Number(s)

Number of Samples Tested

Test Specification/Issue/Date

Disposal
Reference Number
Date

Order Number
Date

Start of Test
Finish of Test

Name of Engineer(s)

Document 75927040 Report 06 Issue 3

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

ACR Electronics, Inc.
RLB-41

#36

#06

2

FCC 47 CFR Part 80 (2014)

FCC 47 CFR Part 2 (2014)

Industry Canada RSS-287 Issue 2 (2014)
Industry Canada RSS-GEN Issue 4 (2014)

Held Pending Disposal
Not Applicable
Not Applicable

28890-00
04 June 2014

17 November 2015
20 November 2015

M Russell
A Guy
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1.2 BRIEF SUMMARY OF RESULTS

COMMERCIAL-IN-CONFIDENCE

Product Service

A brief summary of the tests carried out in accordance with FCC CFR Part 80, FCC 47 CFR Part 2, Industry Canada RSS-287 and Industry Canada
RSS-GEN is shown below.

Specification Clause

Section Test Description Result Comments/Base Standard

Part 80 Part 2 RSS-287 RSS-GEN
Transmit
21 80.209 2.1055 7.4.2 6.11 Transmitter Frequency Stability Pass
2.2 80.215 2.1046 743 6.12 Transmitter Output Powers Pass

(e)(6)
2.3 80.205 2.1049 - 6.6 Occupied Bandwidth Pass
24 80.211 2.1051 744 6.13 Transmitter Conducted Unwanted Emissions | Pass
2.5 80.211 2.1053 74.4 6.13 Transmitter Radiated Unwanted Emissions Pass

. . Please refer to Document 75927040 Report 04

2.6 80.213 (k) 2.1047 7.41 - Modulation Requirements N/A (IEC 61097-2 test report for compliance)

Document 75927040 Report 06 Issue 3
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1.3 APPLICATION FORM

Beacon Manufacturer and Beacon Model

Product Service

Beacon Manufacturer ACR Electronics, Inc.
Beacon Model Name RLE-41
;tﬁeﬁ;unal Beacon Model GlobalFix ™ Va
Beacon Trpe and Operational Confizuration:
Beacon Type Beacon uzed while: Tick where
appropriate
EPIEB Float Free Floating in water or on deck or m a safety raft X
EPIEB Non-Float Free Floating in water or on deck or m 2 safety raft
{automatic and manual
activation)
EFPIEB Non-Float Free Floating in water or on deck or m a safety raft
{manual activation only)
EPIEE Float Free with VDR Floating in water or on deck or m a safetvraft
FLE On ground and zbove ground
On ground and above zround and floating 1n water
ELT Survival On ground and above ground
On ground and above ground and floating 1n water
ELT Auto Fixed Frxed ELT wath aurcraft external antenna
ELT Auto Portable In amrcraft with an external antenna
'F}n grnu.u{:".. above ground, or in a safety raft with an
integrated antenna
ELT Auto Deployable Deployable ELT wath attached antenna
Oriher (zpecify)
Document 75927040 Report 06 Issue 3 Page 6 of 37
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Beacon Characteriztics

Product Service

Characteristic Specification
Operzting frequency 406 040 MH=
121.5 MH=
Crperating temperature range Tmin =-20*C Tmax=35°C
Temperature, at which rmninmm durstion of confinuons operation 15 expected -20°C
Operating lifetime 48 bours for 121.5 MHZ and 406 MHz
Beacon power supply tvpe (internal non-rechargeable, infernal re-chargeables. Tmternal
externzl, combmed, other)
External power supply parameters (ACTH and nomanal voltage) N/A
15 external power supply needed to energise the beacon or 1ts ancillary devices In any Mo
of operahonal modes /A or Yes or Ma)
Battery cell chemmstory Latin(2

Battery cell model name, cell size, number of cells m a batterv pack, and details of the
battery pack electnezl confimwation

CR-123A, 2134 size, 3 battery packs, 3
cells each

Battery cell mammfachmer

Panasome

Battery pack manufachwer and part number

ACE pack P/N- A306-2865
ACE cell PM:- AL1-13-0118
Panasome cell PN: CR-1234

Beacon mamifacturers declared maxomum allowed cell shelf-life (from date of cell

manufachure to date of battery pack mstallation in the beacon) 025 years
Declared beacon battery replacement peniod (from date of installation in the beacon

to expury date marked on the beacon) 10 vears
Osaillator type (e.g. OCHO0, MCXO, TCHO) TCHO

Ozmllator manufactorer

FAKON Ltd, (Made in New Zealand)

Dzeillator model name/ part number

FAKONP/M 5344LF,
ACE P/ AL-11-0940

Qzmllator satisfies long-term frequency stability requirements (¥ es or No)

Yoz

Anterma type: Integral or Other (e.g. External Dietachable — specify tvpe)

Integral

Anterma manufacturer

ACE Electromes, Ine.

Anterna part name and part oumber

Antenna Assy FLB’s, P/I A3-06-2554

Anterna cable assembly muin'max BF- losses at 406 MHz, iof appheable N/A
Maization device type (Infernal, External or MNone) Internal
Features in beacon that prevent degradation to 406 MHz signal or beacon hifetime Tes
Document 75927040 Report 06 Issue 3 Page 7 of 37

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service

{Yes or No}

Characteristic Specification
resulting from a failure of navigation device or failure to acquire posthon datz (Yes, -
Mo, or M/A) ies
Features in beacen that ensure emonsons position data is not enceded into the beacon Ve
message (1 es, Mo or NIA) -
Wavization device capable of supporting global coverage Yes
{Yes, Mo or M/A) =
Encoded position update capability (Yes, Mo, N/A) and -
Yoz

Encoded posifion update mterval value (range) M pun to 4 howrs
For Internzl Mawvigaton Devices

—  Geodetic reference system (WG5S 84 or GTEF) WiGs 84

— G55 recerver cold start forced at every beacon actvation Yes

—  Namazabon device manufacturer
—  Navization device model name and part MNumber

—  Infernal navigation device antenna tvpe{mtegrated, internal, external,
passme’zotve) , mannfacturer and model

GlobalTop Tech Ine.

ACE PH: AL-11-0877-1
GlobalTep P/N: gms-hpr

Integrated in A1-11-0877-1

specific devices)

—  GNSS5 system supported (e.g GPS, GLOMNASS, Galileo) GPS
For External Navigation Dievices

—  Data protocol for GMNSS recerver to beacon mierface MNiA

—  Phy=ical interface for beacon to navigation device HiA

—  Electrical nterface for beacon to navigation device MA

—  Part number of the external navigation mterface device (if applicable} HiA

—  Nazation device model and mamufacturer (if beacon desipned touse MiA

Document 75927040 Report 06 Issue 3
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Self-Test Mode Characteristics: Self-Testhode Clptl.ana_ GISS Self:
test Mode

—  Activated by a separate switch' separate swatch posithon (Yes or Yes Tes
Ma)

—  SelftestGIN5E self-test mode switch awtomatecally retums o Ve Ves
normzl posihon when released (Yes or Mo) -

—  Selfitest/ GNSS self-test activation can canse an operatonzl mode Ho Mo
transmission ([ Yes or No)

—  Eesulis in tapsmassion of a single salf-test burst only, regardless of Yes Tes
bow long the self-test actvaton mechamsm 1= apphied (Yes or No) -

—  Results of self-test/ G55 self-test are mdicated by (provide detanls, Refer to Operating Refer to Chperating
e.g. Pass [ Fail indicator light strobe light, ete) Manual Manual

—  The content of the encoded posttion data fields of the salf-fest . Yes 'ifggdﬂmg
message bas default values e o Lf':r-:‘;SS. found

0 Perfooms an mternal check and indicates that BF-power 15 beaing
emitted zt 406 MHz and 1215 MHz, ifbezacon includes a 121 5 H= Yes Mo
bonser {Yes or Mo

O Self-test results in fransmmission of a signal other than at 406 MH= - -

15N

{Yes & details or Na) Ve J1I Mz He

—  Salf-test can be activated divectly at beacon (Yes or Mo) Yes Yes

—  ListofTtems checked by self-test Cae Mote 1 San Mota 1
Self-test! GNSS self-test 406 MHz burst durztion (440 or 520 ms=) 440 mes 520 ms
Self-test meszage length format flaginbet 25, (07 or 17 1 1
Maamum duration of a self-test mode, sec 11 Seconds 132 Seconds
Maomum recommended number of self-tests dunng battery pack 170 24
replacement panod -
Dhstinet mdication of self-test start (Yes or o) Yes Yes
Indication of self-test results(Yes or Ma) Yes Yes
Dhstinet mmdication of insufficient battery capacity (Yes or MNo) Yes Mo
Antomatic termmaton of self-test mode immediately after Ve Ves
completion of the self-test cyele (Yes or Ma) -
Maamum number of GISS Self Tests (beacons with internal )

. . N/A 34
navigation devices onlv)
Document 75927040 Report 06 Issue 3 Page 9 of 37
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A R R A W

tional GMNSS Self-
Self-Test Mode Characteristics: Self-Testhode Op
test Mode
—  GNSS Selftest results mn tram=nussion of a single burst, NiA T
iespectively of the test result (Tes cr Ma) ' =
—  Maximwmm mumber of self-tests dunng battery pack  meplacement
. 120 34
penod
—  Self-test! GHNSS self-test can be achivated from beacon remote NiA WA
actrvation pomts (Yes & details or Mo ) o
—  List all methods of Self-test mode and G55 Self-test modes Swmatch at EFTRB Swaich at EFIRE
activation. Provide details on a separate sheet to describe Activated less than 2 5 | Activated more than 5 =
NOTE 1:
First pass'fail indication:
= Beacon will check Battery Capacity monitor.
= Beacon will check for previous emergency activations.
Second pass/fail mdication:

Beacon will test that the PLL locks.
Beacon wall test that 406 MHz EF power 15 present during a 406 MHz transmession.
Beacon wall test battery voltage durmg 2 406 MHz tansmission.
= Beacon will test that 121.5 MHz EF power 15 present duming a 1215 MHz transmssion.
Thard pass'fal mdication-
=  Beacon will check the code checksum

=  Beacon will check the seriabization of the current (ACE. or POS) 406 message checksum
>  Beacon will check for GPS module commmmication.

Document 75927040 Report 06 Issue 3 Page 10 of 37
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. (2 Tick the boxes below agzinst the intended
Mezzage Coding Protacals: = pl]'cgm:u] ﬁom " .

Maritime with MWMSI

Maritime with Radie Call 5ign

EFIFE Float Free with Serisl Mumber
EFIFE Mon Float Free with Serial Mumber
Baadio Call Sign

Aviaton

ELT with Serial Mumber

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

FLE with Serial Mumbar

Mational (Short Message Format)

Mational (Long Message Format)

X | EFIEB with MMSI

X | EPIRE with Serizl Mumibsar

ELT with 24-bit Address

Uzar Protocol (hck where appropriate)

Standard Location Protocol (ick where appropriate)

ELT with Aircraft Operator Desiznator
ELT with Serial Fumber

FLE with Serizl Mumber

X | Wational Location: EPIEB
MWatronal Location Protocol (ack where appropniate) MWational Location: ELT
Mationzl Location: PLB

Document 75927040 Report 06 Issue 3 Page 11 of 37
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FLS Location Protocel (tick where appropriate) '

EPIFE

ELT

PLB

User Location Protocel (hek where appropriate)

Maritime with MMSI

Mantime with Fadio Call Sizn

EPIFE Float Free with Serial Number

EFPIFE Moo Float Free with Serial Mumber

A L el B

Eadio Call Sizn

Aviation

ELT with Serial MNuomber

ELT with Aircraft Operator and Serial Mumber

ELT with Aircraft 24-bit Address

PLB with Serial Nomber

Beacon mchades a homer transmitter(s) {Yes or Me) Tes
- bomer transpmtter(s) frequency 1715 MH=z
- bomer transomtter(s) power 17-27 ABmEIRP
Jhomer trapsmmiter(=) duty cyele
96 Ya
T duty cyele of homer swept tone
33 Ya
Beacon includes a high infen=ity flashing hight (s g Sirobe) Vs
- hght mtensity =0.75 ed
- flash rate 20 flashes per minute

Beacon fransoussion repetiion penied satisfies C/S T.00] requrement that
two beacon's repetiton penods are mot synchromsed closer than a few

seconds over 5 minute pentod, and the time intervals between transmuszions Tas
are randomly distributed on the interval 47.5 to 52.5 seconds (Yes or Mo

Other ancllary devices (e.g. volce transceiver, remote control, external

andio and light indicators, external activation device). List details ona NfA

separate sheet if msufficient space to describe.

Beacon includes automatic activaton mechamsm (Y es or No). Specify tvpe
of automatic beacon activaton mecham=m

Yes. Autornatic acivetion ocowrs when water makes
contact across water sensors when not i bracket

Beacon includes feahwes and fimchons pot listed above, related or non-
related to 406 MHz (Yes or MNo)

List features and use a separate sheet 1f meufficient space

HNo

by national administrations.

Document 75927040 Report 06 Issue 3

ELS protocols will be effective as of 1 November 2015, The use of RLS-enabled beacons wall be regulated

Page 12 of 37

COMMERCIAL-IN-CONFIDENCE




COMMERCIAL-IN-CONFIDENCE

Product Service

Beacon model hardware part mumber (P} and version A3-06-2862, FevB
Beacon model software firmwrare P/, version, date of 15suereleases E301-0122, Version B, Releasze 10/152014
Beacon model pranted ciremt board P/ and version AZQT- 13 B &

Enown non-compliances wath CS T,00] requremnents{ ¥ es or MNo)
If Yes, provide details (oruse a separate sheet if moufficient space)

Mo

Name and Job Title: Mr. Dan Stankovie, Direct
Beacon Manufacturer Point of Contact (POC) for this Type Approval of Cortfintion and Tost e THECE

hication:
PR Phone: 954-981-3333 X 2175

[E-mail: dan stankeovicialscrartex. com

TR
i fme Sl ———
Dated: 07102015, Sigmed: Dian Stankovic, Dhrector of Certification and Test ————
Document 75927040 Report 06 Issue 3 Page 13 of 37
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14 PRODUCT INFORMATION

1.441 Technical Description

The Equipment Under Test (EUT) was an ACR Electronics, Inc. RLB-41. A full technical
description can be found in the manufacturer’'s documentation.

1.5 TEST CONDITIONS
For all tests the EUT was set up in accordance with the relevant test standard and to represent
typical operating conditions. Tests were applied with the EUT situated in a shielded enclosure.

The EUT was powered from a 9 V DC supply using an internal battery unless otherwise stated
in the relevant result section.

FCC Measurement Facility Registration Number
90987 Octagon House, Fareham Test Laboratory

Industry Canada Company Address Code
IC2932B-1 Octagon House, Fareham Test Laboratory
1.6 DEVIATIONS FROM THE STANDARD
No deviations from the applicable test standard were made during testing.

1.7 MODIFICATION RECORD

No modifications were made to the EUT during testing.

Document 75927040 Report 06 Issue 3 Page 14 of 37
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SECTION 2

TEST DETAILS

Industry Canada Testing of the

ACR Electronics, Inc. RLB-41
In accordance with FCC 47 CFR Part 80, FCC 47 CFR Part 2,
Industry Canada RSS-287 and Industry Canada RSS-GEN

Document 75927040 Report 06 Issue 3 Page 15 of 37
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TRANSMITTER FREQUENCY STABILITY

Specification Reference

FCC 47 CFR Part 80, Clause 80.209

FCC 47 CFR Part 2, Clause 2.1055

Industry Canada RSS-287, Clause 7.4.2
Industry Canada RSS-GEN, Clause 6.11
Equipment Under Test and Modification State

RLB-41 S/N: #36 - Modification State 0

Date of Test

19 November 2015 and 20 November 2015

Test Equipment Used

&

Product Service

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

Test Procedure

The test was performed in accordance with Industry Canada RSS-287, Clause 6.1 and Industry

Canada RSS-GEN, Clause 6.11.

Remarks

The EUT was powered using an external power supply connected to the battery input terminals

of the EUT to accommodate for varying the voltage.

Environmental Conditions

Ambient Temperature 24.1°C
Relative Humidity 42.8%

Document 75927040 Report 06 Issue 3
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21.7 Test Results

Transmit, 121.5 MHz, Frequency Stability Under Temperature Variation Results
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Temperature Voltage Carrier Frequency Deviation (ppm)
-20°C 9V DC -0.658
5.8 V DC (Battery End Point) -0.741
-10°C 9V DC 1.646
5.8 V DC (Battery End Point) 1.646
0°C 9V DC 2.551
5.8 V DC (Battery End Point) 2.551
+10°C 9V DC 1.646
5.8 V DC (Battery End Point) 1.646
+20°C 9V DC -
5.8 V DC (Battery End Point) -0.165
+30°C 9V DC -2.387
5.8 V DC (Battery End Point) -2.387
+40°C 9VvDC -4.527
5.8 V DC (Battery End Point) -4.527
+50°C 9VvDC -5.844
5.8 V DC (Battery End Point) -5.844
+55°C 9V DC -5.926
5.8 V DC (Battery End Point) -5.926

Transmit , 121.5 MHz, Frequency Stability Under Voltage Variataion Results

Temperature | Voltage Frequency Error (ppm)
+20°C 10.35V DC -0.247
7.65VDC -0.165

Industry Canada RSS-287, Limit Clause 7.4.2

The carrier frequency shall not depart by more than 0.005 % (x 50 ppm) from that measured at
20°C and the rated supply voltage.

FCC 47 CFR Part 80, Limit Clause 80.209

The carrier frequency shall not depart by more than 0.005 % (+ 50 ppm) from that measured at
20°C and the rated supply voltage.

Document 75927040 Report 06 Issue 3
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2.2

2.21

2.2.2

223

224

2.25

2.2.6
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TRANSMITTER OUTPUT POWERS

Specification Reference

FCC 47 CFR Part 80, Clause 80.215 (e)(6)

FCC 47 CFR Part 2, Clause 2.1046

Industry Canada RSS-287 Clause 7.4.3

Industry Canada RSS-GEN, Clause 6.12
Equipment Under Test and Modification State

RLB-41 S/N: #36 - Modification State 0

Date of Test

19 November 2015 and 20 November 2015

Test Equipment Used

&

Product Service

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

Test Procedure

The test was performed in accordance with Industry Canada RSS-287, Clause 6.1, 6.2 and

Industry Canada RSS-GEN, Clause 6.12.

Remarks

A 100 kHz resolution bandwidth was used for this measurement to ensure all significant

modulation products were captured.

The EUT was provided with a temporary antenna port for testing purposes therefore a
conducted method was chosen for testing as per Industry Canada RSS-GEN, Clause 6.12.

Environmental Conditions

Ambient Temperature 24 .1°C
Relative Humidity 42.8%

Document 75927040 Report 06 Issue 3
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2.2.7 Test Results
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Transmit ,121.5 MHz, Transmiiter Output Power Under Temperature Variation Results

Temperature Voltage Transmitter Output Power (mW)
-20°C 9V DC 144.41
5.8 V DC (Battery End Point) 143.55
-10°C 9V DC 149.62
5.8 V DC (Battery End Point) 145.51
0°C 9V DC 153.14
5.8 V DC (Battery End Point) 151.01
+10°C 9V DC 154.77
5.8 V DC (Battery End Point) 151.32
+20°C 9V DC 147.60
5.8 V DC (Battery End Point) 142.92
+30°C 9VDC 154.03
5.8 V DC (Battery End Point) 151.57
+40°C 9VDC 153.32
5.8 V DC (Battery End Point) 148.80
+50°C 9V DC 152.55
5.8 V DC (Battery End Point) 147.84
+55°C 9V DC 151.77
5.8 V DC (Battery End Point) 148.35

Transmit , 121.5 MHz, ransmiiter Output Power Under Voltage Variataion Results

Temperature Voltage Transmitter Output Power (mW)
20°C 10.35VvV DC 146.45
7.65V DC 146.18

Industry Canada RSS-287, Limit Clause 7.4.3

The average output power of EPIRBs and PLBs shall not be less than 50 mW when the
transmitter is used as a primary beacon and not less than 25 mW when used as a homing
transmitter. The output power of MSLDs shall be less than 25 mW.

FCC 47 CFR Part 80, Limit Clause 80.215(e)(6)

Refer to RTCM 11000.2 test report

Document 75927040 Report 06 Issue 3
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2.3

2.3.1

23.2

23.3

2.3.4

235

2.3.6

COMMERCIAL-IN-CONFIDENCE

OCCUPIED BANDWIDTH

Specification Reference

FCC 47 CFR Part 80, Clause 80.205
FCC 47 CFR Part 2, Clause 2.1049
Industry Canada RSS-GEN, Clause 6.6

Equipment Under Test and Modification State
RLB-41 S/N: #36 - Modification State 0

Date of Test

19 November 2015

Test Equipment Used

&

Product Service

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

Test Procedure

The test was performed in accordance with RSS-GEN Clause 6.6 using the 99% occupied

bandwidth function of the spectrum analyser.

Environmental Conditions

Ambient Temperature 24.1°C
Relative Humidity 42.8%

Document 75927040 Report 06 Issue 3
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2.3.7 Test Results

9 V DC Supply — Integral Battery

Transmit, 121.5 MHz, Occupied Bandwidth Result

&

Product Service

20.744 kHz

Transmit, 121.5 MHz, Occupied Bandwidth Plot

BE Keysight Spectrum Anabyzer - Occupied BW —
X RF 5 C NSE:EXT RCE ALIGN A 11:00:53 AM Nov 19, 2015
Scale/Div 10.0 dB Center Freq: 121.500000 MHz Radio Std: None AmptdfY Scale
G Trig: Free Run Avg|Hold:>10/10
#FGain:Low  #Atten: 10 dB Radio Device: BTS Ref Value
ErPT— Mkr1 121.49888 MHz 3000 dBm
T — . 12.626 dBm YT
L Attenuation
| [10 dB]
| I
. Scale/Div
B 10.0 dB

;

N ~ span75kHz
#VBW 560 Hz Sweep FFT

Occupied Bandwidth Total Power 23.2 dBm

20.744 kHz

Transmit Freq Error -2.285 kHz % of OBW Power 99.00 %
x dB Bandwidth 23.18 kHz x dB -26.00 dB

Industry Canada RSS-GEN, Limit Clause 6.6

None Specified.

FCC 47 CFR Part 80, Limit Clause 80.205

A3X : Authorised Bandwidth: <25 kHz
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TRANSMITTER CONDUCTED UNWANTED EMISSIONS

Specification Reference

FCC 47 CFR Part 80, Clause 80.211(d)

FCC 47 CFR Part 2, Clause 2.1051

Industry Canada RSS-287, Clause 7.4.4
Industry Canada RSS-GEN, Clause 6.13
Equipment Under Test and Modification State
RLB-41 S/N: #36 - Modification State 0

RLB-41 S/N: #06 - Modification State 0

Date of Test

17 November 2015

Test Equipment Used

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

Test Procedure

The test was performed in accordance with Industry Canada RSS-287, Clause 6.3 and Industry
Canada RSS-GEN, Clause 6.13.

Remarks

The resolution bandwidth settings chosen at frequencies removed more than 100% of the
authorised bandwidth are greater than 300 Hz to improve the sweep time of the spectrum
analyser. This is considered worst case and therefore the EUT is deemed compliant using the
larger resolution bandwidth values chosen. For measurements that exceed the limit in a 100
kHz bandwidth the measurement was repeated using a narrower span and 300 Hz resolution
bandwidth.

Environmental Conditions

Ambient Temperature 21.9-23.3°C
Relative Humidity 39.0-43.2%
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24.7 Test Results

9V DC Supply

Product Service

Transmit, 121.5 MHz, Emission Mask, Transmitter Conducted Unwanted Emissions Plot

B Keysight Spectrurn Analyzer - Swept 54

Marker 1 121.498700000 MHz
PNO: Close —+—
IFGain:Low

Trig: Free Run
#Atten: 10 dB

Ref Offset 20.20 dB
Ref 12.83 dBm

| HE'T[M
ﬂf w’dﬂm

il

Avg Type: ﬁM S
Avg|Hold: 11

Mkr1 121.4 Mkr—CF

12.

Mkr—CF Step

Center 121.50000 MHz

#Res BW 300 Hz #VBW 910 Hz*

Span 100.0 kHz
#Sweep 30.00 s (1001 pts)

Keysight Spectrum Anslyzer - Swept 54
Marker 1 11.069175 kHz

v Trig: Free Run
#Artten: 30 dB

PNO: Close
IFGain:Low

Ref Offset 20.23 dB
Ref 20.00 dBm

0

LY P e AL
rr A I Gk

Start 9.00 kHz
#Res BW 1.0 kHz

¥ A
Aoyt Nt

#VBW 3.0 kHz*

Avg Type: F‘!MS
Avg|Hold:>111

Mkr1 11.069 kHz NextPeak

-58.460 dBm
Next Pk Right

Next Pk Left

Marker Delta

l Mkr—RefLvl
L] }..|| ,Iﬂ

ULC Ve

10of2
Stop 150.00 kHz

Sweep 176.0 ms (40001 pts)
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Transmit, 121.5 MHz, 150 kHz to 30 MHz, Transmitter Conducted Unwanted Emissions Plot

B Keysight Spectrum Analyzer - Swept SA
Marker 1 150.000000 kHz ) Avg Type: RMS
PNO: Wide L, 1719: Free Run AvglHold:>111
IFGain:Low #Atten: 30 dB
Mkr1 150.0 kHz
Ref Offset 2023 dB ~
Ref 20.00 dBm -52.326 dBm

Stop 30.00 MHz |§
Sweep 370.7 ms (40001 pts)

Start 0.15 MHz

#Res BW 10 kHz #VBW 30 kHz*

NextPeak
J—
Next Pk Right

Next Pk Left

Marker Delta

B Keysight Spectrum Analyzer - Swept SA

Marker 2 A 121.492500000 MHz ’
PNO: Fast L, 1rig: Free Run

IFGain:Low #Atten: 30 dB

Avg Type: RMS
Avg[Hold:>11

Ref Offset 20.23 dB

Ref 30.23 dBm -49.213 dB

Start 0.0300 GHz

#Res BW 100 kHz #VBW 300 kHz*

AMKr2 121.493 MHz

Stop 1.0000 GHz
Sweep 120.0 ms (40001 pts)

Select Marker >
2

Normal
E—
Delta

Fixed>

| —
Off

Properties»

|

More

1o0f2

-~
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Transmit, 121.5 MHz, 1 GHz to 2 GHz, Transmitter Conducted Unwanted Emissions Plot

BN Keysight Spectrum Analyzer - Swept SA =1
a — L ENSE:IN RLE ALIGN A 12:55: 17, 2015 Peak S h
Marker 1 1.751225000000 GHz . Avg Type: RMS _ Sex o
PHO: Fast » Trig: Free Run AvglHold:>111

IFGain:Low  #Atten: 30 dB

il 1.75 C NextPeak
Ref Offset 20.23 dB Mkr1 1.751 225 GHz

idiv - Ref 20.00 dBm -29.153 dBm |—

Next Pk Right
E |

Next Pk Left

Start 1.0000 GHz Stop 2.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2.667 ms (40001 pts)

Industry Canada RSS-287, Limit Clause 7.4.4

The average power of unwanted emissions in a 300 Hz resolution bandwidth shall be
attenuated below the level of the average transmitter power P (dBW) by:

(a) at least 25 dB on any frequency removed from the centre of the authorized bandwidth by
more than 50%, up to and including 100% of the authorized bandwidth; and

(b) at least 30 dB on any frequency removed from the centre of the authorized bandwidth by
more than 100%

where the authorized bandwidth is set at 25 kHz with the transmit frequency at the centre of the
bandwidth.

1
FCC 47 CFR Part 80, Limit Clause 80.211(d)

The average power of unwanted emissions in a 300 Hz resolution bandwidth shall be
attenuated below the level of the average transmitter power P (dBW) by:

(a) at least 25 dB on any frequency removed from the centre of the authorized bandwidth by
more than 50%, up to and including 100% of the authorized bandwidth; and

(b) at least 30 dB on any frequency removed from the centre of the authorized bandwidth by
more than 100%

where the authorized bandwidth is set at 25 kHz with the transmit frequency at the centre of the
bandwidth.

Document 75927040 Report 06 Issue 3 Page 25 of 37

COMMERCIAL-IN-CONFIDENCE



2.5

2.5.1

2.5.2

2.5.3

254

255

2.5.6

COMMERCIAL-IN-CONFIDENCE

TRANSMITTER RADIATED UNWANTED EMISSIONS

Specification Reference

FCC 47 CFR Part 80, Clause 80.211(d)

FCC 47 CFR Part 2, Clause 2.1051

Industry Canada RSS-287, Clause 7.4.4
Industry Canada RSS-GEN, Clause 6.13
Equipment Under Test and Modification State

RLB-41 S/N: #06 - Modification State 0

Date of Test

19 November 2015

Test Equipment Used

&

Product Service

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

Test Procedure

The test was performed in accordance with Industry Canada RSS-287, Clause 6.3, Industry

Canada RSS-GEN, Clause 6.13 and ANSI C63.4 clause 8.

Remarks

The resolution bandwidth settings chosen at frequencies removed more than 100% of the
authorised bandwidth are greater than 300 Hz to improve the sweep time of the spectrum
analyser. This is considered worst case and therefore the EUT is deemed compliant using the
larger resolution bandwidth values chosen. For measurements that exceed the limit in a 100
kHz bandwidth the measurement was repeated using a narrower span and 300 Hz resolution

bandwidth.

Environmental Conditions

Ambient Temperature 21.9-23.3°C
Relative Humidity 39.0-43.2%
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25.7 Test Results
9V DC Supply

Transmit, 121.5 MHz, Fundamental Transmitter Radiated Unwanted Emissions Plot

* RBW 300 Hz Marksr 1 [T1
*VBW 500 Hz 23.21 dBm
Ref -7 dBm *att 0 dB SWT 280 ms 121.373717949 MHz
. |
--zo0
[vIEW)
-40 ! !
PS
Lo A A
Dl 5*-”[;5{[\f\j v u\ﬂ\/\ I
-¢ =" T JAal
J apB
aAc
--70
-5
--90
--100
Center 121.3737179 MHz 2.5 KHz/ Span 25 KHz

Date: 15.MOV.2015 11:54:57

Document 75927040 Report 06 Issue 3 Page 27 of 37

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

&

Product Service

Transmit ; 121.5 MHz, 30 MHz to 1 GHz, Transmitter Radiated Unwanted Emissions Plot

* RBW 30 kHz
VBW 300 kHz
SWT 1.1 s

Start 30 MHz 7 MHz Stop 1 GHz

Date: 15.MOV.2015 12:14:42

X

apB

Transmit , 121.5 MHz, 30 MHz to 1 GHz Final Result 300 Hz RBW, Transmitter Radiated

Unwanted Emissions Plot

* RBW 300 Hz Marksr 1 [T1 )
*VBW 500 Hz G002 .
Ref -7 dBm Att 0 dB SWT 280 ms 364.12112660 d
. |
—-20
-
| =0
-40
--50
=5 AEm
60
o AN A
/ i U\
A
--s0 \'\J' s
L —ag A f\f\[\/\/ \/\/\ /\ A
MoV Y AT
[ ™
Center 364.1211266 MHz 2.5 kHz/ Span 25 kHz

Date: 19.NOV.2015 12:30:41
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Transmit, 121.5 MHz, 1 GHz to 2 GHz, Transmitter Radiated Unwanted Emissions Plot

RBW 30 kHz Marksr 1 [T1 ]
VBW 300 kHz 66.15 dBm
Ref -7 dBm Att 0 dE SWT 1.15 s 1.218100000 GHz

Date: 15.MOV.2015 12:40:35

Remarks

Radiated emission plot amplitudes are relative, i.e. neither transducer or offset has been shown
on the plots.

Industry Canada RSS-287, Limit Clause 7.4.4

The average power of unwanted emissions in a 300 Hz resolution bandwidth shall be
attenuated below the level of the average transmitter power P (dBW) by:

(a) at least 25 dB on any frequency removed from the centre of the authorized bandwidth by
more than 50%, up to and including 100% of the authorized bandwidth; and

(b) at least 30 dB on any frequency removed from the centre of the authorized bandwidth by
more than 100%

where the authorized bandwidth is set at 25 kHz with the transmit frequency at the centre of the
bandwidth.
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FCC 47 CFR Part 80, Limit Clause 80.211(d)

The average power of unwanted emissions in a 300 Hz resolution bandwidth shall be
attenuated below the level of the average transmitter power P (dBW) by:

(a) at least 25 dB on any frequency removed from the centre of the authorized bandwidth by
more than 50%, up to and including 100% of the authorized bandwidth; and

(b) at least 30 dB on any frequency removed from the centre of the authorized bandwidth by
more than 100%

where the authorized bandwidth is set at 25 kHz with the transmit frequency at the centre of the
bandwidth.
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2.6 MODULATION CHARACTERISTICS

2.6.1 Specification Reference
FCC 47 CFR Part 80, Clause 80.213 (k)
FCC 47 CFR Part 2, Clause 2.1047
Industry Canada RSS-287, Clause 7.4.1
2.6.2 Equipment Under Test

RLB-41

2.6.3 Test Results

An analysis of the requirements and measurement procedures in Industry Canada RSS-287
were compared to those specified in IEC 61097-2 and were confirmed as equivalent therefore
testing has not been repeated.

Please refer to Document 75927040 Report 04 (IEC 61097-2 test report for compliance)
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SECTION 3

TEST EQUIPMENT USED

Document 75927040 Report 06 Issue 3 Page 32 of 37

COMMERCIAL-IN-CONFIDENCE



3.1

COMMERCIAL-IN-CONFIDENCE

Product Service
TEST EQUIPMENT USED
List of absolute measuring and other principal items of test equipment.
Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)
Section 2.1- Transmitter Frequency Stability
Multimeter Fluke 75 Mk3 455 12 10-Sep-2016
Temperature Chamber Montford 2F3 467 - O/P Mon
Rubidium Standard Rohde & Schwarz XSRM 1316 6 13-Feb-2016
Digital Temperature Fluke 51 1385 12 23-Sep-2016
Indicator
Power Supply Iso-tech IPS 2010 2439 - O/P Mon
Hygrometer Rotronic 1-1000 3220 12 19-Aug-2016
Attenuator (20dB, 150W) Narda 769-20 3367 12 29-May-2016
Frequency Standard Spectracom Secure Sync 4393 6 13-Feb-2016
1200-0408-0601
PXA Signal Analyser Keysight N9030A 4653 12 8-Oct-2016
Technologies
Section 2.2 — Transmitter Output Powers
Multimeter Fluke 75 Mk3 455 12 10-Sep-2016
Temperature Chamber Montford 2F3 467 - O/P Mon
Digital Temperature Fluke 51 1385 12 23-Sep-2016
Indicator
Power Supply Iso-tech IPS 2010 2439 - O/P Mon
Hygrometer Rotronic 1-1000 3220 12 19-Aug-2016
Attenuator (20dB, 150W) Narda 769-20 3367 12 29-May-2016
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 7-Sep-2016
PXA Signal Analyser Keysight N9030A 4653 12 8-Oct-2016
Technologies
Section 2.3 — Occupied Bandwidth
Rubidium Standard Rohde & Schwarz XSRM 1316 6 13-Feb-2016
Hygrometer Rotronic 1-1000 3220 12 19-Aug-2016
Attenuator (20dB, 150W) Narda 769-20 3367 12 29-May-2016
Frequency Standard Spectracom Secure Sync 4393 6 13-Feb-2016
1200-0408-0601
PXA Signal Analyser Keysight N9030A 4653 12 8-Oct-2016
Technologies
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Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)
Section 2.4 — Transmitter Conducted Unwanted Emissions
Rubidium Standard Rohde & Schwarz XSRM 1316 6 13-Feb-2016
Hygrometer Rotronic 1-1000 3220 12 19-Aug-2016
Attenuator (20dB, 150W) Narda 769-20 3367 12 29-May-2016
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016
Calibration Unit Rohde & Schwarz ZV-754 4368 12 7-Sep-2016
Frequency Standard Spectracom Secure Sync 4393 6 13-Feb-2016
1200-0408-0601
PXA Signal Analyser Keysight N9030A 4653 12 8-Oct-2016
Technologies
Section 2.5 — Transmitter Radiated Unwanted Emissions
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Antenna (Bilog) Chase CBL6143 2904 24 11-Jun-2017
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 2-Nov-2016
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
TU — Traceability Unscheduled
O/P MON - Output Monitored with Calibrated Equipment
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:-

Test Discipline MU
Transmitter Frequency Stability +2.717 Hz
Transmitter Output Powers +3.21dB
Occupied Bandwidth +671.92 Hz
Transmitter Conducted Unwanted Emissions + 3.454 dB

30 MHz to 1 GHz: + 5.1 dB

Transmitter Radiated Unwanted Emissions
1 GHz to 40 GHz: + 6.3 dB

Modulation Characteristics -
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SECTION 4

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ok

UKAS

TESTING

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

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

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

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

© 2016 TUV SUD Product Service
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