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TEST REPORT

Application No.: SZEM2103002197CR

Applicant: Navico Inc.

Address of Applicant: 4500 S. 129th East Avenue, Ste. 200, Tulsa, Oklahoma, 74134 United States

Manufacturer: Navico Auckland Ltd.

Address of Manufacturer: 44 Arrenway Drive, Rosedale, Auckland 0632, New Zealand

Factory: Shenzhen Fastrain Technology Co., Ltd.

Address of Factory: No.3 Baolong 4th Rd., Baolong Industrial Area, Longgang District, Shenzhen,
China

Equipment Under Test (EUT):

EUT Name: MARINE BLACK BOX DSC/AIS VHF RADIO SYSTEM

Model No.: NRS-1

Trade mark: NAVICO

FCC ID: RAYVHFNRS1A

Standards: 47 CFR Part 80

Date of Receipt: 2021-03-01

Date of Test: 2021-03-03 to 2021-03-26

Date of Issue: 2021-04-01

Test Result: Pass*

* In the configuration tested, the EUT complied with the standards specified above.
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Keny Xu
EMC Laboratory Manager
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2 Test Summary
Radio Spectrum Technical Requirement
ltem Standard Method Requirement Result
Antenna
. 47 CFR Part 80 N/A 47 CFR Part 80.3(e), Pass
Requirement
ltem Standard Method Requirement Result
. 47 CFR Part 2.1049,
Bandwidths 47 CFR Part 80 80.205(a) Pass
Transmitter 47 CFR Part 2.1055,
frequency tolerances 47 CFR Part 80 80.209(a) Pass
_ 47 CFR Part 2.1047,
Emission Mask 47 CFR Part 80 80.211(f)(1)(2) Pass
Spurious Emissions 47 CFR Part 2.1047,
at antenna Terminals 47 CFR Part 80 80.211(f)(3) Pass
Modulation 47 CFRPart80 | ANSITIA-603-E-2016 | 47 CFRPart2.1047, 1 o,
requirements ANSI| C63.26:2015 80.213
Transmitter 47 CFR Part 80 T 47 CFR Part .1047, Pass
frequency Deviation 80.213
Transmitter power 47 CFR Part 80 47 CFF;EZ?SZ'1 046, Pass
Transmitter Carrier
Power Reduction 47 CFR Part 80 47 CFR Part 80.215(e)(f)| Pass
Suppression of
interference aboard | 47 CFR Part 80 47 CFR Part 80.217 Pass

Hoin &1

overleaf, available on request or acc

results shown in this t

,71,IrspAclmn&TnstmgSerwces f Hertion: To L”gu\

or email: CN.Do

E Rl BEEREM-106—5] &
T

trefer unly to the sample
enticity of testing /inspecti

p://www.sgs.com/en/Terms-and-Co;

subject to Terms and Gonditions for E\eclrunlc Documents at http://www.sgs.com/en/Terms-an

on report & certificat

HB4R: 518057

Unless otherwise agreed in writing, "‘HS document is issued by the Company subject to its General Conditions of Service printed
at ht nditions. asg(x and, for electronic format documents,

Conditions/Terms-e-Document. aspx.

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is
advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a
transactqon from exermsmg all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
(s) tested and such sample(s) are retained for 30 days only.

1Se Cor

1tact us at telephone: (86-755) 8307 1443,

om y
(.| No.1 Workshop, M-10, Mpddle Sechon Scsence&Technology Park, Shenzhen, China 518057  t (86-755) 26012053 f (86-756)26710594  www.sgsgroup.com.cn
1 (86-755) 26012053 f (86-755) 26710594

sgs.china@sgs.com

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services Co., Ltd.
Shenzhen Branch

Report No.: SZEM210300219702
Page: 4 of 74

3 Contents

Page

(010 1V = T = Y T 1
TEST SUMMARY 3
CONTENTS 4
GENERAL INFORMATION 6
o N D) =i VN 1 N 0) 2 2 80 O 6
4.2 DESCRIPTION OF SUPPORT UNITS....uuuiiituuiiiiiteeiitie ettt eetateeetsteeststeesssteessaneesssteesssneessaeeessrneesseseeeserieeessnns 6
4.3 MEASUREMENT UNCERTAINTY ... eittuiiitieeieieeettteeetstaeeetatnessstaesssnnesssnnessannessstessssnnsessaneesssnesserneeessrneessnns 7
O | 1Y o I 17Ny i (6] RN 8
o T N 1Y A 2N 1 ) 6 SRS 8
4.6 DEVIATION FROM STANDARDS ...uuuutiiiiiiittieeeeeettteeieeeeeettesstasseessttssanaeesettasnnaesestermnesesssssmmneesessessmnmmnns 8
4.7  ABNORMALITIES FROM STANDARD CONDITIONS ...uuiituneiiitneeitieettieeeesieesssneesssneesssneessaneesssneesseseeesereeessnns 8
EQUIPMENT LIST 9
RADIO SPECTRUM TECHNICAL REQUIREMENT 11
6.1  ANTENNA REQUIREMENT ......ccootiiiiiiiiiiieeeeeeeeeeee et 11
6.7.7  TESE REOQUIIEIMENL. ..ottt ettt e e et e et e et eat e s e st eseeneesesseeneeneens 11
B.1.2  CONCIUSION ... e e e e e e e e e e e 11
RADIO SPECTRUM MATTER TEST RESULTS 12

B S S 7N 0174 1 1 = E TR 12
71T ELUT. OPEIALION.........ceeeeeeeeeeee ettt ettt ettt et e bt st et et e eseestensenseeneeneenean 14
7.1.2  ELUT. OPEIALION.........ceeieeeieeeeeeee ettt ettt sttt et e be st et e tesseentensenseeneeneeneas 14
7.1.83  MEASUICIMENT DALA..........ccceeeeeeeeeeeeeeeeeeeee e e et e e eeaeeeaes 14
7.2  TRANSMITTER FREQUENCY TOLERANCES. ....uuiiieiiititiiiieeeeeeeeietiieeeeeeeeettttiaeeeeeeeeasttaaeeeessssattaaeeeeessssranaeaeaeseees 15
720 ELUT. OPEIALION........oceeeeeeeeeeee ettt ettt sttt e st st et e teeseentensenseeneeneeneas 18
722 ELUT. OPEIALION.........ccoeieeeieeeeee ettt ettt sttt et e st st e et e ese e st ensenseeneeneeneas 18
7.2.83  MEASUICIMENT DALA..........ccceeeeeeeeeeeeeeeeeeee e et e e eeeeaes 18
S T 23§ (5 (0] EY VN PR 19
731 ELUT. OPEIALION........ocoieeieeeeee ettt ettt ettt et st st et e tesseenteneenseeneeneeneas 19
7.3.2  ELUT. OPEIALION.........oeeieeeteeeeet ettt ettt sttt et e st st et e teese e st ensenseeneeneenean 19
7.3.83  MEASUICIMENT DALA..........cccceeeeeeeeeeeeeeeeeeeee e e e e e e eaeeeaes 19
7.4  SPURIOUS EMISSIONS AT ANTENNA TERMINALS......uutitttuttiitteeiiieeetetieeeeetneeeterneeessteesssteesssreesssteessaneessenns 20
74T ELUT. OPEIALION.........ceeieeeeeeeee ettt ettt ettt et e bt st et eseeseentensenseeneeneenean 20
742 ELUT. OPEIALION........ooeeieeieeeeee ettt ettt sttt et e bt e st e e ee e st entensenseeneeneenean 20
7.4.3  MEASUICIMENT DALA..........cccceeeeeeeeeeeeeeeeeee e e et eaeeeaes 20
7.5 TRANSMITTER UNWANTED EMISSIONS(RADIATED) .....cccitiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeseeeeeeesseesesesssessssssssseesesseeeees 21
757 ELUT. OPEIALION.........coieeeeeeeeee ettt ettt sttt et e bt st et e s e eseentensenseeneeneenean 22
7.5.2  ELUT. OPEIALION.........coeieeeieeeee ettt ettt ettt et e st st et et e sse e st e s e nseeaeeneenean 22
7.5.83  MEASUICIMENT DALA..........ceeeeeeeeeeeeeeeeeeee e et e e e e eaeeeaes 23

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or acc ible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at http://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is
advised that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits of
Client's Instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties fo a
transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check enticity of testing /inspection report & certificate, please contact us at télephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

No. Workshop, M-10, Midcle Section, Science & Technology Park, Shenzhen, China 518057 1 (B6-755) 26012053 f (86-755)26710504  www.sgsgroup.com.cn
E Rl BEEREM-106—5] & B4R 518057 1 (86-755)26012053 f (86-755)26710594  sgs.china@sgs.com

T
Member of the SGS Group (SGS SA)



SGS-CSTC Standards Technical Services Co., Ltd.
Shenzhen Branch

Report No.: SZEM210300219702
Page: 5of 74

7.6 MODULATION REQUIREMENTS .......ceotiiiiiiiiiiiieeeeeeeeeee e et e e e e e eeeeeees 24
7.6.T  ELUT. OPEIALION.........ceeieeeteeeeee ettt ettt sttt et e st st e e eeeseentensenseeneeneenean 24
7.6.2 Test Setup Diagram.... .24
7.6.3  MEASUIEIMENE DALA.............ooceeeeeieeieieeeee ettt et e e e et e e s eate e e eenaeee s 24

7.7 TRANSMITTER FREQUENCY DEVIATION .....ouuuuiiiiiiiiiiiiiieeeeeeeeetttiieeeeeeeeetttteeeeeeseessttaeeeessessttaaeeeessssnrnnaaeaeaeseees 25
7. 7.0 ELUT. OPEIALION.........coeieeeeeeeeee ettt ettt ettt e bt st et e te e st e st e s e nseeneeneenean 25
7.7.2 TSt SEIUP DIAGIAM ......ceooueeeeeee ettt et sttt ettt te st st e e nseeaeeneeneas 25
7.7.3  MEASUIEIMENE DALA.............coceeeeeieeiieeeeeeeeeee ettt ettt e et e e et e e e eenanee s 25

7.8  TRASMITTER POWER ......uuuiiiiiiiiiiiiiiee e ettt et et etee e e e e e ettt tee e e e e e e e et eeeeeeeeeaa st aeeeeeeeesattaaeeeeesssssaaneaeaareees 26
7.8.1 E.U.T. Operation.........

7.8.2 Test Setup Diagram
7.8.3  MEASUIEIMENE DALA............oooceeeeeieeiieeeeee ettt e e e et e et e e e eenaeee s 27

7.9 TRASMITTER CARRIER POWER REDUCTION.........cciititiiiieeeieeiiiiiiiieeeeeeeetetiieeeeeeeeeeatieeeeeeeeeeattaeeeeeesesssaanaeaeaeeenes 28

7.9.1 E.U.T. Operation..............cccooeu......
7.9.2 Test Setup Diagram
7.9.3  MEASUIEMENE DALA.............coceeeeieeieeeeeeeeeeeee ettt et e et e et e s enate e e eenaeee s

7.10 SUPPRESSION OF INTERFERENCE ABOARD SHIPS ......cuuuuieiiiiiiiitiiiieeeeeeeeetniieeeeeeeeesntnaeeeeessesssnnaeeeesssssssninaeaees 30
7.10.1 ELU.T. OPEIALON.........ooieiieiieeee ettt ettt sttt s ae st e s e st eneeneensesneeneensens 30
7.10.2 ELU.T. OPEIALON.........ooieiieieeeee ettt ettt ettt et s st ent e sesseestensensesneeneensans 30
7.10.3 MEASUIEIMENE DALA............oooceeiieeieeeee ettt e e e eaaeeeenas 30

8 PHOTOGRAPHS 31
8.1 TEST SETUP ....ceittttieeeeeeeeeeteee e e et cee e e e e e ettt eee e e e e et eaa i eaaeeeee e s asta e eeeeesse sttt eeeesessstanaeeesssssranaeeeesssssrnnnaaaees 31
8.2  EUT CONSTRUCTIONAL DETAILS ...ovvtueeieiiitiiitieeeeeeeeetiieeeeeeeeeeettiieeeeeeeeeeattaaaaeeesseesstnnaaaeeesssssrtaaaeeesssssrnaaaaees 31

9 APPENDIX 32
9.1 APPENDIX FCCU DATA. ..ottt ettt ettt e e e et e e e e e e e e e et eee e e e e e e eas e e e eeeeessattaaeeeeeeesnrtaaaaas 32-74

Unless otherwise agreed in wntlng 1ms document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or ac at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions fur Eteclrunlc Documents at http://www.sgs.com/en/Terms-an -Conditions/Terms-e-Document. aspx.
Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is
advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a
transactson from exercnsmg all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, fnrgery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at télephone; (86-755) 8307 1443,
or email: CN.Docchec s.com

No.1 Workshop, M-10, Middle Section, Science & Technology Park, Shenzhen, China 518057 1 (B6-755) 26012053 f (86-755)26710504  www.sgsgroup.com.cn
E Rl BEEREM-106—5] & B4R 518057 1 (86-755)26012053 f (86-755)26710594  sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services Co., Ltd.

SGS Shenzhen Branch

General Information

Details of E.U.T.

Report No.: SZEM210300219702

Page:

6 of 74

Power supply:

12 VDC battery system

Cable:

DC cable: longer than 300cm unshielded

Sample Type:

Mobile device

Internal Source:

More than 108MHz

Transmitter Frequency Range:

VHF:156.025MHz-157.425MHz

DSC Transmitter Frequency
Range:

156.525MHz(CH70), Meets Global DSC Class D standards.

Modulation Type: VHF:FM for Analog;
DSC:FSK

Frequency Spacing: VHF: 25KHz

Emission Type: 16K0G3E for VHF;
16K0G2B for DSC;

Rated Output Power: 25W/1W for VHF/DSC;

VHF/DSC Antenna Connectors:

S0O-239(50 ohm, External Antenna)

VHF/DSC Antenna Gain: 6dBi
Type of Equipment: Ship stations
4.2 Description of Support Units
Description Manufacturer Model No. Serial No.
DC power ZHAOXIN RXN-305D REF. No.SEA2700
Coaxial Attenuator Provided by client TS4 HYT168793
Wired Handset SIMRAD HS100 /
Wired Speaker / SP100 /
Wired Handset B&G H100 /
Wired Speaker / SP100 /
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4.3 Measurement Uncertainty

No. ltem Measurement Uncertainty
1 Radio Frequency 17.25x 10-8

Occupied Bandwidth 3%

RF conducted power 10.75dB

AW N

Conducted Spurious emissions 10.75dB

+4.5dB (30MHz-1GHz)

5 Radiated Spurious emission test

14.8dB (1GHz-18GHz)
6 Temperature test 1°C
7 Humidity test 3%

8 Supply voltages 1.5%
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4.4 Test Location

4.5

4.6

4.7

All tests were performed at:
SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen Branch

No. 1 Workshop, M-10, Middle Section, Science & Technology Park, Shenzhen, Guangdong, China.
518057.

Tel: +86 755 2601 2053 Fax: +86 755 2671 0594
No tests were sub-contracted.

Test Facility

The test facility is recognized, certified, or accredited by the following organizations:
« A2L A (Certificate No. 3816.01)

SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory is accredited by the
American Association for Laboratory Accreditation(A2LA). Certificate No. 3816.01.

- VCCI

The 3m Fully-anechoic chamber for above 1GHz, 10m Semi-anechoic chamber for below 1GHz,
Shielded Room for Mains Port Conducted Interference Measurement and Telecommunication Port
Conducted Interference Measurement of SGS-CSTC Standards Technical Services Co., Ltd. have
been registered in accordance with the Regulations for Voluntary Control Measures with Registration
No.: G-20026, R-14188, C-12383 and T-11153 respectively.

« FCC —Designation Number: CN1178

SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory has been recognized
as an accredited testing laboratory.

Designation Number: CN1178. Test Firm Registration Number: 406779.
« Innovation, Science and Economic Development Canada

SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory has been recognized
by ISED as an accredited testing laboratory.

CAB identifier: CN00O06.
IC#: 4620C.
Deviation from Standards

None

Abnormalities from Standard Conditions

None

Unless otherwise agreed in wrltmg 1ms document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or ac at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions fur Electronic Documents at http://www.sgs.com/en/Terms-: an}a Conditions/Terms-e-Document. aspx.
Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is
advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a
transactson from exermsmg all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, fnrgery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
results shown in this test repnrt refer unlx to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To chec nticity of testing /inspection report & certificate, please contact us af telephone: (86-755) 8307 1443,

or email: CN.Docchec
.| No.1 Workshop, M-10, Middle mence&TechnologyPark. Shenzhen, China 518057 1 (86-755) 26012053 f (B6-755)26710594  www.sgsgroup.com.cn

hE R - BEEREM-106—8 & B4R 518057 1 (86-755)26012053 f (86-755)26710594  sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)



SGS-CSTC Standards Technical Services Co., Ltd.

SGS Shenzhen Branch

Report No.: SZEM210300219702

Page: 9 of 74
5 Equipment List
RF Conducted Test
Test Equipment Manufacturer Model No. Inventory No. Cal. Date Cal. Due date
Shielding Room SAEMC MSR733 SEMO001-09 | 2019-06-13 2022-06-12
MXA Signal Analyzer
(10Hz-26.5GHz) KEYSIGHT N9020A SEMO004-17 | 2020-05-21 2021-05-20
Signal Generator -09- -09-
(9kHz-40GH2) KEYSIGHT N5173B SEMO006-05 | 2020-09-23 2021-09-22
MXG Vector Signal KEYSIGHT N5182A SEMO006-14 | 2021-03-24 | 2022-03-23
Generator
ESG Vector Signal KEYSIGHT E4438C SEMO06-15 | 2020-09-23 | 2021-09-22
Generator
DC Power Supply | Rohde & Schwarz | NGSM32/10 | SEM011-04 | 2021-03-24 | 2022-03-23
Manual Step KEYSIGHT 8494B SEM021-05 | 2020-04-09 | 2021-04-08
Attenuator
M:”“a' Step KEYSIGHT 84968 SEM021-06 | 2020-04-09 | 2021-04-08
ttenuator
Power Sensor KEYSIGHT U2021 XA SEMO009-20 | 2020-05-21 | 2021-05-20
Power Sensor KEYSIGHT U2021 XA SEMO009-21 | 2020-05-21 | 2021-05-20
Programmable Votsch
Temperature & Industrietechnik VT 4002 SEM002-15 | 2021-03-23 | 2022-03-22
Humidity Chamber
GmbH
Universal Radio
Communication Rohde & Schwarz CMW 500 SEMO010-03 | 2021-03-24 2022-03-23
Tester
Measurement TST PASS
Software TsT V1.0.5 N/A N/A N/A
Coaxial Cable SGS N/A SEMO031-03 | 2020-07-10 2021-07-09
Radiated Spurious Emissions(Below 1GHz)
Test Equipment Manufacturer Model No. Inventory No. Cal. Date Cal. Due date
3m Semi-Anechoic | 1o | INDGREN N/A SEMO001-01 | 2020-07-19 | 2023-07-18
Chamber
MXE EMI receiver
(3Hz-3.6GHz) KEYSIGHT N9038A SEMO004-15 | 2020-11-02 2021-11-01
BiConiLog Antenna
(26-3000MHz) ETS-LINDGREN 3142C SEMO003-02 | 2019-05-24 2022-05-23
Pre-amplifier Agilent Technologies 8447D SEMO005-01 | 2021-03-24 | 2022-03-23
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(0.1-1300MHz)
Measurement N/A
Software AUDIX e3 V8.2014-6-27 N/A N/A
Coaxial Cable SGS N/A SEM025-01 | 2020-07-10 | 2021-07-09
SUBSTITUTION
ANTENNA ETS-LINDGREN 3142C SEMO003-01 | 2020-06-26 | 2023-06-25
SIGNAL
GENERATOR R&S SMA100A 102174 2020-07-10 | 2021-07-09
Radiated Spurious Emissions
Equipment Manufacturer Model No | Inventory No | Cal Date | Cal Due Date
3m Semi-Anechoic | p1g | INDGREN N/A SEM001-01 | 2020-07-19 | 2023-07-18
Chamber
MXE EMI Receiver | Agilent Technologies N9038A SEMO004-15 | 2020-11-02 | 2021-11-01
BiConiLog Antenna ETS-LINDGREN 3142C SEMO003-02 | 2019-05-24 | 2022-05-23
Pre-Amplifier Agilent Technologies 8447D SEMO005-01 | 2021-03-24 | 2022-03-23
Measurement Software AUDIX °3 V8 20146 N/A N/A N/A
Coaxial Cable SGS N/A SEM025-01 | 2020-07-10 | 2021-07-09
Substitution Antenna ETS-Lindgren 3142C SEMO003-01 | 2020-06-26 | 2023-06-25
Signal Generator R&S SMA100A 102174 2020-07-10 | 2021-07-09
General used equipment
Equipment Manufacturer Model No | Inventory No | Cal Date | Cal Due Date
.- Shanghai
H“m'd'%/diTCZrt“O'?erat“re Meteorological ZJ1-2B | SEM002-04 | 2020-09-15 | 2021-09-14
Industry Factory
Humidity/ Temperature :
Indicator Mingle N/A SEMO002-08 | 2020-09-15 | 2021-09-14
Changchun
Barometer Meteorological DYM3 SEMO002-01 | 2020-04-07 | 2021-04-06
Industry Factory
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6 Radio Spectrum Technical Requirement

6.1 Antenna Requirement
6.1.1 Test Requirement:

47 CFR Part Part 80.81

6.1.2 Conclusion
80.81 Requirements:
All telephony emissions of a ship station or a marine utility station on board ship within the frequency

band 30-200 MHz must be vertically polarized.

EUT Antenna:
Antenna location: Refer to Internal photos.
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7 Radio Spectrum Matter Test Results

7.1 Bandwidths

Test Requirement: 47 CFR FCC Part2.1049 & FCC Part 80.205(a)
Test Method: ANSI/TIA-603-E:2016
Limit:

(a).An emission designator shows the necessary bandwidth for each class of emission of a station except that
in ship earth stations it shows the occupied or necessary bandwidth, whichever is greater. The following table

gives the class of emission and corresponding emission designator and authorized bandwidth:

emission Emission designator Authorized bandwidth (kHz)
A1A 160HATA 0.4
A1B!' 160HA1B 0.4
A1D™ 16K0A1D 20.0
A2A 2K66A2A 2.8
A2B!' 2K66A2B 2.8
A2D" 16K0A2D 20.0
A3E 6K00A3E 8.0
A3N2 2K66A3N 2.8
A3X3 3K20A3X 25.0
F1B* 280HF1B 0.3
F1B® 300HF1B 0.5
F1B® 16KOF1B 20.0
F1C 2K80F1C 3.0
F1D'2 16KOF1D 20.0
F2B® 16KOF2B 20.0
F2C’ 16KOF2C 20.0
F2D'2 16KOF2D 20.0
F3C 2K80F3C 3.0
F3C’ 16KOF3C 20.0
F3E® 16KOF3E 20.0
F3N® 20MOF3N 20,000.0
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G1D™ 16K0G1D 20.0
G2D' 16K0G2D 20.0
G3D'" 16KOG3D 20.0
G3E8 16KOG3E 20.0
G3N31™3 16KOG3N 20.0
H2A 1K40H2A 2.8
H2B' 1K40H2B 2.8
H3E" 2K80H3E 3.0
H3N 2K66H3N 2.8
J2A 160HJ2A 0.4
JaB* 280HJ2B 0.3
JaBd 300HJ2B 0.5
J2B 2K80J2B 3.0
J2C 2K80J2C 3.0
JaD™ 2K80J2D 3.0
J3C 2K80J3C 3.0
J3E™ 2K80J3E 3.0
J3N 160HJ3N 0.4
NON NON 0.4
PON (®) (®)
R3E" 2K80R3E 3.0

'On 500 kHz and 2182 kHz A1B, A2B, H2B and J2B emissions indicate transmission of the auto alarm
signals.

2Applicable only to transmissions in the 405-525 kHz band for direction finding.

SApplicable only to EPIRB's.

“Radioprinter transmissions for communications with private coast stations.

SNB-DP radiotelegraph and data transmissions for communications with public coast stations.

8Applicable only to radioprinter and data in the 156-162 MHz band and radioprinter in the 216-220 MHz band.
"Applicable only to facsimile in the 156-162 MHz and 216-220 MHz bands.

8Applicable only when maximum frequency deviation is 5 kHz. See also paragraph (b) of this section.
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%Applicable only to marine hand-held radar.
1%Applicable only to on-board frequencies for maneuvering or navigation.

"Transmitters approved prior to December 31, 1969, for emission H3E, J3E and R3E and an authorized
bandwidth of 3.5 kHz may continue to be operated. These transmitters will not be authorized in new installations.
2Applicable to radiolocation and associated telecommand ship stations operating on 154.585 MHz, 159.480
MHz, 160.725 MHz. 160.785 MHz, 454.000 MHz, and 459.000 MHz; emergency position indicating
radiobeacons operating in the 406.000-406.1000 MHz frequency bank; and data transmissions in the 156-162
MHz band.
3[Reserved]
4The information is contained in multiple very low level subcarriers.
(b) For land stations the maximum authorized frequency deviation for F3E or G3E emission is as follows:
(1) 5 kHz in the 72.0-73.0 MHz, 75.4-76.0 MHz and 156-162 MHz bands;
(2) 15 kHz for stations which were authorized for operation before December 1, 1961, in the 73.0-74.6 MHz
band.
The bandwidth of the AIS station is 25KHz as per FCC Part 80.393.
7.1.1 E.U.T. Operation
Operating Environment:
Temperature: 23.6 °C Humidity:  51.5 % RH Atmospheric Pressure: 1010 mbar
Test mode: 03: TX mode, Keep the EUT in transmitting mode.

7.1.2 E.U.T. Operation

Modulation
Source

Spectrum
Analyzer

hd

Attenuator

Transmitter
LUnder Test

7.1.3 Measurement Data

The detailed test data see: Appendix FCC data.
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7.2 Transmitter Frequency Tolerances.
Test Requirement 47 CFR FCC Part2.1055 & FCC Part 80.209(a)
Test Method: ANSI/TIA-603-E:2016
Limit:

(a). The frequency tolerance requirements applicable to transmitters in the maritime services are shown in the
following table. Tolerances are given as parts in 106 unless shown in Hz.

Frequency bands and categories of stations Tolerances’

(1) Band 100-525 kHz:

(i) Coast stations:

For single sideband emissions 20 Hz.
For transmitters with narrow-band direct printing and data emissions 10 Hz2
For transmitters with digital selective calling emissions 10 Hz.
For all other emissions 100.

(i) Ship stations:

For transmitters with narrow-band direct printing and data emissions 20 Hz.
For transmitters with digital selective calling emissions 10 Hz2
For all other transmitters 10 Hz.

(iii) Ship stations for emergency only:

For all emissions 20 Hz.

(iv) Survival craft stations:

For all emissions 20 Hz.

(v) Radiodetermination stations:

For all emissions 100.
(2) Band 1600-4000 kHz:

(i) Coast stations and Alaska fixed stations:

For single sideband and facsimile 20 Hz.
For narrow-band direct printing and data emissions 10 Hz.2
For transmitters with digital selective calling emissions 10 Hz.2
For all other emissions 50 Hz.

(i) Ship stations:

For transmitters with narrow-band direct printing and data emissions 10 Hz.2
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For transmitters with digital selective calling emissions 10 Hz.3
For all other transmitters 20 Hz.
(iii) Survival craft stations: 20 Hz.
(iv) Radiodetermination stations:
With power 200W or less 20.
With power above 200W 10.
(3) Band 4000-27500 kHz:
(i) Coast stations and Alaska fixed stations:
For single sideband and facsimile emissions 20 Hz.
For narrow-band direct printing and data emissions 10 Hz.2
For digital selective calling emissions 10 Hz.
For Morse telegraphy emissions 10.
For all other emissions 15 Hz.
(i) Ship stations:
For transmitters with narrow-band direct printing and data emissions 10 Hz.2
For transmitters with digital selective calling emissions 10 Hz.3
For all other transmitters 20 Hz.
(iii) Survival craft stations: 50 Hz.
(4) Band 72-76 MHz:
(i) Fixed stations:
Operating in the 72.0-73.0 and 75.4-76.0 MHz bands 5.
Operating in the 73.74.6 MHz band 50.
(5) Band 156-162 MHz:
(i) Coast stations:
For carriers licensed to operate with a carrier power:
Below 3 watts 10.
3 to 100 watts 5.7
(i) Ship stations 10.4
(iii) Survival craft stations operating on 121.500 MHz 50.
(iv) EPIRBs:
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Operating on 121.500 and 243.000 MHz 50.
Operating on 156.750 and 156.800 MHz.® 10.
(6) Band 216-220 MHz:
(i) Coast stations:
For all emissions 5.
(i) Ship stations:
For all emissions 5.
(7) Band 400-466 MHz:
(i) EPIRBs operating on 406-406.1 MHz 5.
(i) On-board stations 5.
(ii) Radiolocation and telecommand stations. 5.
(8) Band 1626.5-1646.5 MHz:
(i) Ship earth stations 5.

Transmitters authorized prior to January 2, 1990, with frequency tolerances equal to or better than those
required after this date will continue to be authorized in the maritime services provided they retain approval
and comply with the applicable standards in this part.

2The frequency tolerance for narrow-band direct printing and data transmitters installed before January 2,
1992, is 15 Hz for coast stations and 20 Hz for ship stations. The frequency tolerance for narrow-band direct
printing and data transmitters approved or installed after January 1, 1992, is 10 Hz.

3[Reserved]

“For transmitters in the radiolocation and associated telecommand service operating on 154.584 MHz,
159.480 MHz, 160.725 MHz and 160.785 MHz the frequency tolerance is 15 parts in 10°.

S[Reserved]
5[Reserved]

"For transmitters operated at private coast stations with antenna heights less than 6 meters (20 feet) above
ground and output power of 25 watts or less the frequency tolerance is 10 parts in 108.

(b) When pulse modulation is used in land and ship radar stations operating in the bands above 2.4 GHz the
frequency at which maximum emission occurs must be within the authorized bandwidth and must not be
closer than 1.5/T MHz to the upper and lower limits of the authorized bandwidth where “T” is the pulse
duration in microseconds. In the band 14.00-14.05 GHz the center frequency must not vary more than 10
MHz from 14.025 GHz.

(c) For stations in the maritime radiodetermination service, other than ship radar stations, the authorized

frequency tolerance will be specified on the license when it is not specified in this part.

Unless otherwise agreed in writing, ﬂ"HS document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or acc at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at http:/fwww.sgs.com/en/ ermaAan}a Conditions/Terms-e-Document. aspx.
Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is
advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a
transactqon from exermsmg all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or
appearance ofthls document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
t reportrefer unly to the samp (s) tested and such sample(s) are retalned for 30 days only.
ithenticity of testing /insp on report & certificat contact us at télephone: (86-755) 8307 1443,

d Nu 1 wgrksrmp M 1[] Mrddle Section, Scsénce&Technology Park, Shenzhen, China 518057 1 (86-755) 26012053 f (86-755)26710594  www.sgsgroup.com.cn
hE R - BEEREM-106—8 & B4R 518057 1 (86-755)26012053 f (86-755)26710594  sgs.china@sgs.com
T

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services Co., Ltd.
Shenzhen Branch

Report No.: SZEM210300219702
Page: 18 of 74

7.2.1 E.U.T. Operation
Operating Environment:

Temperature: 23.6 °C Humidity:  51.5 % RH Atmospheric Pressure: 1010 mbar
Test mode: 03: TX mode, Keep the EUT in transmitting mode.

7.2.2 E.U.T. Operation

Clmate Chamber

Equipment Under Test Frequency

Varnable Power

7.2.3 Measurement Data

The detailed test data see: Appendix FCC data.
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7.3 Emissions Mask
Test Requirement: 47 CFR FCC Part2.1047 & FCC Part 80.211(f) (1) (2)
Test Method: ANSI/TIA-603-E:2016
Limit:

(f) The mean power when using emissions other than those in paragraphs (a), (b), (c) and (d) of this section:
(1) On any frequency removed from the assigned frequency by more than 50 percent up to and including 100
percent of the authorized bandwidth: At least 25 dB;

(2) On any frequency removed from the assigned frequency by more than 100 percent up to and including
250 percent of the authorized bandwidth: At least 35 dB;

Note: As required by FCC part 80.211(f), the limit value of the Emission Mask is calculated based on the

measured maximum carrier power minus the corresponding value defined by the standard.

7.3.1 E.U.T. Operation
Operating Environment:

Temperature: 23.6 °C Humidity:  51.5 % RH Atmospheric Pressure: 1010 Mmbar
Test mode: 03: TX mode, Keep the EUT in transmitting mode.

7.3.2 E.U.T. Operation

Modulation
Source

Spectrum

Attenuator
Analyzer

hd

Transmitter
LUnder Test

7.3.3 Measurement Data

The detailed test data see: Appendix FCC data.
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7.4 Spurious Emissions at Antenna Terminals

Test Requirement: 47 CFR FCC Part2.1047 & FCC Part 80.211(f) (3)
Test Method: ANSI/TIA-603-E:2016
Limit:

(f) The mean power when using emissions other than those in paragraphs (a), (b), (c) and (d) of this section:
(3) On any frequency removed from the assigned frequency by more than 250 percent of the authorized

bandwidth: At least 43 plus 10logio (mean power in watts) dB.

7.4.1 E.U.T. Operation
Operating Environment:

Temperature: 23.6 °C Humidity:  51.5 % RH Atmospheric Pressure: 1010 mbar
Test mode: 03: TX mode, Keep the EUT in transmitting mode.

7.4.2 E.U.T. Operation

Equipment Under Calibrated Spectrum
Test Attenuator Analyzer

7.4.3 Measurement Data

The detailed test data see: Appendix FCC data.
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7.5 Transmitter Unwanted Emissions(Radiated)

Test Requirement: 47 CFR FCC Part2.1047 & FCC Part 80.211(f)
Test Method: ANSI/TIA-603-E:2016
Limit:

(f) The mean power when using emissions other than those in paragraphs (a), (b), (c) and (d) of this section:
(1) On any frequency removed from the assigned frequency by more than 50 percent up to and including 100
percent of the authorized bandwidth: At least 25 dB;

(2) On any frequency removed from the assigned frequency by more than 100 percent up to and including
250 percent of the authorized bandwidth: At least 35 dB; and

(3) On any frequency removed from the assigned frequency by more than 250 percent of the authorized
bandwidth: At least 43 plus 10log10 (mean power in watts) dB.
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7.5.1 E.U.T. Operation
Operating Environment:

Temperature: 23.6 °C Humidity:  51.5 % RH Atmospheric Pressure: 1010 mbar
Test mode: 03: TX mode, Keep the EUT in transmitting mode.

7.5.2 E.U.T. Operation

Antenna Tower

Gound Reference Plane

Test Receiver | = |

30MHz—-1GHz Above 1GHz

Radiation Emission Test Setup

| Antenna Tower
Antenna

Test Receiver = | | Test Receiver (= |

EUT Substiute Antenna+Signal Generator

Substitution Test Setup
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7.5.3 Measurement Data

Test Procedure:

(1)On a test site, the EUT shall be placed on a turntable and in the position closest to the normal use as
declared by the user.

(2)The test antenna shall be oriented initially for vertical polarization located 3m from the EUT to correspond
to the transmitter.

(3)The output of the antenna shall be connected to the measuring receiver and either a peak or quasi-peak
detector was used for the measurement as indicated on the report. The detector selection is based on
how close the emission level was approaching the limit.

(4)The transmitter shall be switched on; if possible, without the modulation and the measurement receiver
shall be tuned to the frequency of the transmitter under test.

(5)The test antenna shall be raised and lowered through the specified range of height until the measuring
receiver detects a maximum signal level.

(6)The transmitter shall than be rotated through 360 9%n the horizontal plane, until the maximum signal level is
detected by the measuring receiver.

(7)The test antenna shall be raised and lowered again through the specified range of height until the
measuring receiver detects a maximum signal level.

8)The maximum signal level detected by the measuring receiver shall be noted.

9)The measurement shall be repeated with the test antenna set to horizontal polarization.

10) Replace the antenna with a proper Antenna (substitution antenna).

11)The substitution antenna shall be oriented for vertical polarization and, if necessary, the length of the

substitution antenna shall be adjusted to correspond to the frequency of transmitting.

(12)The substitution antenna shall be connected to a calibrated signal generator.

(13)If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to increase
the sensitivity of the measuring receiver.

(14)The test antenna shall be raised and lowered through the specified range of the height to ensure that the
maximum signal is received.

(15)The input signal to substitution antenna shall be adjusted to the level that produces a level detected by
the measuring receiver, that is equal to the level noted while the transmitter radiated power was
measured, corrected for the change of input attenuation setting of the measuring receiver.

(16)The input level to the substitution antenna shall be recorded as power level in dBm, corrected for any
change of input attenuator setting of the measuring receiver.

(17)The measurement shall be repeated with the test antenna and the substitution antenna oriented for
horizontal polarization.

(
(
(
(

The detailed test data see: Appendix FCC data.
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7.6 Modulation Requirements
Test Requirement: 47 CFR FCC Part2.1047 & FCC Part 80.213(a)
Test Method: ANSI/TIA-603-E:2016
Limit:

(a) Transmitters must meet the following modulation requirements:

(1) When double sideband emission is used the peak modulation must be maintained between 75 and 100
percent;

(2) When phase or frequency modulation is used in the 156-162 MHz band the peak modulation must be
maintained between 75 and 100 percent. A frequency deviation of £5 kHz is defined as 100 percent peak
modulation; and

(3) In single sideband operation the upper sideband must be transmitted. Single sideband transmitters must
automatically limit the peak envelope power to their authorized operating power and meet the requirements
in §80.207(c).

7.6.1 E.U.T. Operation
Operating Environment:

Temperature: 23.6 °C Humidity:  51.5 % RH Atmospheric Pressure: 1010 Mmbar
Test mode: 03: TX mode, Keep the EUT in transmitting mode.

7.6.2 Test Setup Diagram

Modulation
Source

Spectrum
Analyzer

Attenuator

hd

Transmitter
LUnder Test

7.6.3 Measurement Data

The detailed test data see: Appendix FCC data.
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7.7 Transmitter Frequency Deviation

Test Requirement: 47 CFR FCC Part2.1047 & FCC Part 80.213(d)
Test Method: ANSI/TIA-603-E:2016
Limit:

(d) Ship and coast station transmitters operating in the 156-162 MHz and 216-220 bands must be capable of
proper operation with a frequency deviation that does not exceed 5 kHz when using any emission
authorized by §80.207.

7.7.1 E.U.T. Operation
Operating Environment:

Temperature: 23.6 °C Humidity:  51.5 % RH Atmospheric Pressure: 1010 Mmbar
Test mode: 03: TX mode, Keep the EUT in transmitting mode.

7.7.2 Test Setup Diagram

Spectrum
Analyzer

Modulation

Attenuator
Source

hd

Transmitter
LUnder Test

7.7.3 Measurement Data

The detailed test data see: Appendix FCC data.
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7.8 Trasmitter Power
Test Requirement: 47 CFR FCC Part2.1046 & FCC Part 80.215
Test Method: ANSI/TIA-603-E:2016
Limit:

e) Ship stations frequencies above 27500 kHz. The maximum power must not exceed the values listed below.
(1) Ship stations 156-162 MHz—25W®

8Reducible to 1 watt or less, except for transmitters limited to public correspondence channels and used in an automated system.

(g) The carrier power of ship station radiotelephone transmitters, except portable transmitters, operating in
the 156-162 MHz band must be at least 8 but not more than 25 watts. Transmitters that use 12 volt lead acid
storage batteries as a primary power source must be measured with a primary voltage between 12.2 and
13.7 volts DC. Additionally, unless otherwise indicated, equipment in radiotelephone ship stations operating in
the 156-162 MHz band must meet the following requirements:

(1) All transmitters and remote control units must be capable of reducing the carrier power to one watt or less;
(2) Except as indicated in (g)(4) of this section, all transmitters manufactured after January 21, 1987, or in use
after January 21, 1997, must automatically reduce the carrier power to one watt or less when the transmitter

is tuned to 156.375 MHz or 156.650 MHz, and must be provided with a manual override switch which when
held by an operator will permit full carrier power operation on 156.375 MHz and 156.650 MHz;

7.8.1 E.U.T. Operation
Operating Environment:

Temperature: 23.6 °C Humidity:  51.5 % RH Atmospheric Pressure: 1010 mbar
Test mode: 03: TX mode, Keep the EUT in transmitting mode.

7.8.2 Test Setup Diagram

Power Meter

Transmitter Power
Under Test Sensor
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7.8.3 Measurement Data

The detailed test data see: Appendix FCC data.
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7.9 Trasmitter Carrier Power Reduction

Test Requirement 47 CFR FCC Part 80.215
Test Method: ANSI/TIA-603-E:2016
Limit:

e) Ship stations frequencies above 27500 kHz. The maximum power must not exceed the values listed below.
(1) Ship stations 156-162 MHz—25W6

6Reducible to 1 watt or less, except for transmitters limited to public correspondence channels and used in an
automated system.

(g) The carrier power of ship station radiotelephone transmitters, except portable transmitters, operating in
the 156-162 MHz band must be at least 8 but not more than 25 watts. Transmitters that use 12 volt lead acid
storage batteries as a primary power source must be measured with a primary voltage between 12.2 and
13.7 volts DC. Additionally, unless otherwise indicated, equipment in radiotelephone ship stations operating in
the 156-162 MHz band must meet the following requirements:

(1) All transmitters and remote control units must be capable of reducing the carrier power to one watt or less;
(2) Except as indicated in (g)(4) of this section, all transmitters manufactured after January 21, 1987, or in use
after January 21, 1997, must automatically reduce the carrier power to one watt or less when the transmitter
is tuned to 156.375 MHz or 156.650 MHz, and must be provided with a manual override switch which when
held by an operator will permit full carrier power operation on 156.375 MHz and 156.650 MHz;

7.9.1 E.U.T. Operation
Operating Environment:

Temperature: 23.6 °C Humidity:  51.5 % RH Atmospheric Pressure: 1010 mbar
Test mode: 03: TX mode, Keep the EUT in transmitting mode.

7.9.2 Test Setup Diagram

Power Meter

Transmitter Power
Under Test Sensor

Unless otherwise agreed in wrltlng 1"!\3 document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or ac at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions fur Eteclrunlc Documents at http://www.sgs.com/en/Terms-an -Conditions/Terms-e-Document. aspx.
Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is
advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a
transactson from exercnsmg all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, fnrgery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
results shown in this test report refer nnl¥ to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check ithenticity of testing /inspection report & certificate, please contact us at télephone; (86-755) 8307 1443,

or email: CN.Docch sgs.com

No.1 Workshop, M-10, Middle Section, Science & Technology Park, Shenzhen, China 518057 1 (86-755) 26012053 f (86-755)26710504  www.sgsgroup.com.cn
hE R - BEEREM-106—8 & B4R 518057 1 (86-755)26012053 f (86-755)26710594  sgs.china@sgs.com

I

Member of the SGS Group (SGS SA)



SGS-CSTC Standards Technical Services Co., Ltd.
Shenzhen Branch

Report No.: SZEM210300219702
Page: 29 of 74

7.9.3 Measurement Data

The detailed test data see: Appendix FCC data.
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7.10 Suppression of interference aboard ships

Test Requirement 47 CFR FCC Part 80.217
Test Method: ANSI/TIA-603-E:2016
Limit:

(a) A voluntarily equipped ship station receiver must not cause harmful interference to any receiver required
by statute or treaty.

(b) The electromagnetic field from receivers required by statute or treaty must not exceed the following value
at a distance over sea water of one nautical mile from the receiver:

Frequency of interfering emissions Field intensity in microvolts per meter
Below 30 MHz 0.1
30 to 100 MHz 0.3
100 to 300 MHz 1.0
Over 300 MHz 3.0

Or Deliver not more than the following amounts of power, to an artificial antenna having electrical
characteristics equivalent to those of the average receiving antenna(s) use on shipboard:

Frequency of interfering emissions Power to artificial antenna in microwatts
Below 30 MHz 400(-3.98dBm)
30 to 100 MHz 4,000(6.02dBm)
100 to 300 MHz 40,000(16.02dBm)
Over 300 MHz 400,000(36.02dBm)

7.10.1 E.U.T. Operation
Operating Environment:

Temperature: 23.6 °C Humidity:  51.5 % RH Atmospheric Pressure: 1010 Mmbar
Test mode: 03: TX mode, Keep the EUT in transmitting mode.

7.10.2 E.U.T. Operation

Equipment Under Calibrated Spectrum
Test Attenuator Analyzer

7.10.3 Measurement Data

The detailed test data see: Appendix FCC data.
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8 Photographs

8.1 Test Setup

Please refer to setup photos.

8.2 EUT Constructional Details

Please Refer to external and internal photos for details.
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9 Appendix

9.1 Appendix FCC data.
1.0ccupied Bandwidth

Test 99% Occupied
Modulation 26dB Bandwidth Limit
Frequency Power Level Bandwidth
Type (kHz) (kHz)
(MHz) (kHz)
Max 11.250 16.49 20
156.025
Low 11.159 16.51 20
Max 11.167 17.02 20
156.3
Low 11.156 16.50 20
Max 11.199 16.65 20
156.8 FM/G3E
Low 11.133 16.47 20
Max 11.127 16.47 20
156.65
Low 11.130 16.47 20
Max 11.078 16.39 20
157.425
Low 11.077 16.39 20
FSK/G2B Max 7.994 10.62 20
(dsc-1300Hz) Low 8.017 10.61 20
156.525
FSK/G2B Max 12.790 17.02 20
dsc-2100Hz Low 12.792 17.01 20
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99% Occupied Bandwidth/ 26dB Bandwidth

Assigned Frequency:156.025MHz, High Power, Modulation Type: FM

e Keysight Spectrum Analyzer - O (up\ad BW

=S

Frequency

| SENSE:INT| |
Center Freq: 156.025000 MHz
—- Trig: Free Run Avg|Hold: 10110

ANALTGN OFF  [10:42:02 AM Mar09, 2021

Radio Std: None

Center Freq 156. 025000 MHz

#IFGain:Low

Ref Offset 41 dB
Ref 50.00 dBm

Center 156 MHz
#Res BW 300 Hz

#Atten: 20 dB

#VBW 1 kHz

Radio Device: BTS

Mkr1 156.02505 MHz

38.299 dBm

Center Freq
156.025000 MHz

Span 50 kHz
#Sweep 15

Occupied Bandwidth Total Power 44.3 dBm

11.250 kHz
-4 Hz
16.49 kHz

Freq Offset
% of OBW Power Wi

x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS

Assigned Frequency:156.025MHz, Low Power, Modulation Type: FM

s Keysight Spmmm Ana\yzer - Occupied BW

=S

Frequency

| SENSE:INT| |
Center Freq: 156.025000 MHz
—- Trig: Free Run Avg|Hold: 10110
#Atten: 20 dB

ANALTGN OFF  [10:56:19 AM Mar09, 2021

Radio Std: None

Q AC
Center Freq 156 025000 MHz

#FGain:Low Radio Device: BTS

Mkr1 156.02505 MHz

Ref Offset 41 dB 24.143 dBm

Ref 50.00 dBm

Center 156 MHz
#Res BW 300 Hz

Span 50 kHz

#/BW 1kHz #Sweep 15

Occupied Bandwidth Total Power

11.159 kHz
40 Hz
16.51 kHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

MSG STATUS
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Assigned Frequency:156.300MHz, High Power, Modulation Type: FM

e Keysight Spectrum Analyzer - O (up\ad BW

=S

Frequency

| SENSE:INT| |
Center Freq: 156.300000 MHz
—- Trig: Free Run Avg|Hold: 10110

ANALTGN OFF  [10:44:18 AM Mar09, 2021

Radio Std: None

Center Freq 156. 300000 MHz

#IFGain:Low

Ref Offset 41 dB
Ref 50.00 dBm

Center 156.3 MHz
#Res BW 300 Hz

#Atten: 20 dB

#VBW 1 kHz

Radio Device: BTS

Mkr1 156.30005 MHz

38.261 dBm

Center Freq
156.300000 MHz

Span 50 kHz
#Sweep 15

Occupied Bandwidth Total Power 44.4 dBm

11.167 kHz
56 Hz
17.02 kHz

Freq Offset
% of OBW Power Wi

x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS

Assigned Frequency:156.300MHz, Low Power, Modulation Type: FM

s Keysight Spmmm Ana\yzer - Occupied BW

=S

Frequency

| SENSE:INT| |
Center Freq: 156.300000 MHz
—- Trig: Free Run Avg|Hold: 10110
#Atten: 20 dB

ANALTGN OFF  [10:53:14 AM Mar09, 2021

Radio Std: None

Q AC
Center Freq 156 300000 MHz

#FGain:Low Radio Device: BTS

Mkr1 156.30005 MHz

Ref Offset 41 dB 24.244 dBm|

Ref 50.00 dBm

Center 156.3 MHz
#Res BW 300 Hz

Span 50 kHz

#/BW 1kHz #Sweep 15

Occupied Bandwidth Total Power

11.156 kHz
44 Hz
16.50 kHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

MSG STATUS
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Assigned Frequency:156.800MHz, High Power, Modulation Type: FM

e Keysight Spectrum Analyzer - O (up\ad BW

=S

Frequency

| SENSE:INT| |
Center Freq: 156.800000 MHz
—- Trig: Free Run Avg|Hold: 10110

ANALTGN OFF  [10:45:37 AM Mar09, 2021

Radio Std: None

Center Freq 156. 800000 MHz

#IFGain:Low

Ref Offset 41 dB
Ref 50.00 dBm

Center 156.8 MHz
#Res BW 300 Hz

#Atten: 20 dB

#VBW 1 kHz

Radio Device: BTS

Mkr1 156.80005 MHz

38.510 dBm

Center Freq
156.800000 MHz

Span 50 kHz
#Sweep 15

Occupied Bandwidth Total Power 44.3 dBm

11.199 kHz
77 Hz
16.65 kHz

Freq Offset
% of OBW Power Wi

x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS

Assigned Frequency:156.800MHz, Low Power, Modulation Type: FM

s Keysight Spmmm Ana\yzer - Occupied BW

=S

Frequency

| SENSE:INT| |
Center Freq: 156.800000 MHz
—- Trig: Free Run Avg|Hold: 10110
#Atten: 20 dB

ANALTGN OFF [10:55:25 AM Mar09, 2021

Radio Std: None

Q AC
Center Freq 156 800000 MHz

#FGain:Low Radio Device: BTS

Mkr1 156.80005 MHz

Ref Offset 41 dB 38.557 dBm|

Ref 50.00 dBm

Center 156.8 MHz
#Res BW 300 Hz

Span 50 kHz

#/BW 1kHz #Sweep 15

Occupied Bandwidth Total Power

11.133 kHz
44 Hz
16.47 kHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

MSG STATUS
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Assigned Frequency:156.65MHz, High Power, Modulation Type: FM

e Keysight Spectrum Analyzer - O (up\ad BW

=S

Frequency

| SENSE:INT| |
Center Freq: 156.650000 MHz
—- Trig: Free Run Avg|Hold: 10110

ANALTGN OFF [10:46:32 AM Mar09, 2021

Radio Std: None

Center Freq 156. 650000 MHz

#IFGain:Low

Ref Offset 41 dB
Ref 50.00 dBm

Center 156.7 MHz
#Res BW 300 Hz

#Atten: 20 dB

#VBW 1 kHz

Radio Device: BTS

Mkr1 156.65005 MHz

38.493 dBm

Center Freq
156.650000 MHz

Span 50 kHz
#Sweep 15

Occupied Bandwidth Total Power 44.2 dBm

11.127 kHz
45 Hz
16.47 kHz

Freq Offset
% of OBW Power Wi

x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS

Assigned Frequency:156.65MHz, Low Power, Modulation Type: FM

s Keysight Spmmm Ana\yzer - Occupied BW

=S

Frequency

| SENSE:INT| |
Center Freq: 156.650000 MHz
—- Trig: Free Run Avg|Hold: 10110
#Atten: 20 dB

ANALTGN OFF [10:54:46 AM Mar09, 2021

Radio Std: None

Q AC
Center Freq 156 650000 MHz

#FGain:Low Radio Device: BTS

Mkr1 156.65005 MHz

Ref Offset 41 dB 24.115 dBm|

Ref 50.00 dBm

Center 156.7 MHz
#Res BW 300 Hz

Span 50 kHz

#/BW 1kHz #Sweep 15

Occupied Bandwidth Total Power

11.130 kHz
41 Hz
16.47 kHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

MSG STATUS
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Assigned Frequency:157.425MHz, High Power, Modulation Type: FM

e Keysight Spectrum Analyzer - O (up\ad BW

=S

Frequency

| SENSE:INT]| |
Center Freq: 157.425000 MHz
—- Trig: Free Run Avg|Hold: 10110

ANALTGN OFF  [10:47:54 AM Mar09, 2021

Radio Std: None

Center Freq 157. 425000 MHz

#IFGain:Low

Ref Offset 41 dB
Ref 50.00 dBm

Center 157.4 MHz
#Res BW 300 Hz

#Atten: 20 dB

#VBW 1 kHz

Radio Device: BTS

Mkr1 157.42505 MHz

39.087 dBm

Center Freq
157.425000 MHz

Span 50 kHz
#Sweep 15

Occupied Bandwidth Total Power 44.3 dBm

11.078 kHz
44 Hz
16.39 kHz

Freq Offset
% of OBW Power Wi

x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS

Assigned Frequency:157.425MHz, Low Power, Modulation Type: FM

s Keysight Spmmm Ana\yzer - Occupied BW

=S

Frequency

ANALTGN OFF  [10:58:03 AM Mar09, 2021

Radio Std: None

| SENSE:INT]| |
Center Freq: 157.425000 MHz
—- Trig: Free Run Avg|Hold: 10110
#Atten: 20 dB

Q AC
Center Freq 157 425000 MHz

#FGain:Low Radio Device: BTS

Mkr1 157.42505 MHz

Ref Offset 41 dB 24.795 dBm

Ref 50.00 dBm

Center 157.4 MHz
#Res BW 300 Hz

Span 50 kHz

#/BW 1kHz #Sweep 15

Occupied Bandwidth Total Power

11.077 kHz
38 Hz
16.39 kHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

MSG STATUS
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Test data for DSC mode: 99% Occupied Bandwidth and 26dB Bandwidth

Assigned Frequency:156.525MHz, High Power, Modulation Type: FSK, dsc-1300Hz

e Keysight Spectrum Analyzer - D((up\ad BW

=S

Center Freq 156. 525000 MHz

#IFGain:Low

Ref Offset 41 dB
Ref 50.00 dBm

Center 156.5 MHz
#Res BW 300 Hz

Occupied Bandwidth

| SENSE:INT| |

NALTGN OFF

| 04:34:05 PM Mar 18, 2021

—- Trig: Free Run

Center Freq: 156.525000 MHz

#Atten: 40 dB

#VBW 1 kHz

Total Power

7.994 kHz

Transmit Freq Error
x dB Bandwidth

45 Hz
10.62 kHz

x dB

% of OBW Power

Radio Std: None Frequency

Avg|Hold: 10110

Radio Device: BTS

Mkr1 156.52635 MHz

39.464 dBm

Center Freq
156.525000 MHz

Span 50 kHz
#Sweep 15

45.2 dBm

Freq Offset
99.00 % UHz

-26.00 dB

STATUS

Q AC
Center Freq 156 525000 MHz

#IFGain:Low

Ref Offset 41 dB
Ref 50.00 dBm

Center 156.5 MHz
#Res BW 300 Hz

Occupied Bandwidth

| SENSE:INT| |

NALTGN OFF

| 04:33:16 PM Mar 18, 2021

—- Trig: Free Run

Center Freq: 156.525000 MHz

#Atten: 40 dB

#VBW 1 kHz

Total Power

8.017 kHz

Transmit Freq Error
x dB Bandwidth

47 Hz
10.61 kHz

% of OBW Power
x dB

Radio Std: None Frequency

Avg|Hold: 10110

Radio Device: BTS

Mkr1 156.52635 MHz
24.789 dBm

Span 50 kHz
#Sweep 15

99.00 %
-26.00 dB

STATUS
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Assigned Frequency:156.525MHz, High Power, Modulation Type: FSK, dsc-2100Hz

e Keysight Spectrum Analyzer - O (up\ad BW

=S

Frequency

| SENSE:INT| |
Center Freq: 156.525000 MHz
—- Trig: Free Run Avg|Hold: 10110

ANALTGN OFF  [04:35:53 PMMar 18, 2021

Radio Std: None

Center Freq 156. 525000 MHz

#IFGain:Low

Ref Offset 41 dB
Ref 50.00 dBm

Center 156.5 MHz
#Res BW 300 Hz

#Atten: 40 dB

#VBW 1 kHz

Radio Device: BTS

Mkr1 156.52715 MHz

39.479 dBm

Center Freq
156.525000 MHz

Span 50 kHz
#Sweep 15

Occupied Bandwidth Total Power 45.2 dBm

12.790 kHz
50 Hz
17.02 kHz

Freq Offset
% of OBW Power Wi

x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS

| SENSE:INT| |
Center Freq: 156.525000 MHz
—- Trig: Free Run Avg|Hold: 10110
#Atten: 40 dB

/NALTGN OFF  [04:37:03 PMMar 18, 2021

Radio Std: None

Q AC
Center Freq 156 525000 MHz Frequency

#IFGain:Low

Radio Device: BTS

Mkr1 156.52715 MHz
24.619 dBm

Ref Offset 41 dB
Ref 50.00 dBm

Center 156.5 MHz
#Res BW 300 Hz

Span 50 kHz

#/BW 1kHz #Sweep 15

Occupied Bandwidth Total Power

12.792 kHz
44 Hz
17.01 kHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

MSG STATUS
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2. Transmitter Frequency Tolerances.

Unmodulated, Assigned Frequency:156.025MHz

Temperature Measured Frequency FCC Limit
Voltage(V) o Result
(°C) Frequency(MHz) |  Error(ppm) (ppm)

-20 156.025030 0.1892
-15 156.025034 0.2208
-10 156.025024 0.1559
0 156.025048 0.3088
i 10 156.025018 0.1128
20 156.025042 0.2719

10 Pass
30 156.025049 0.3133
40 156.025019 0.1217
50 156.025028 0.1766
55 156.025031 0.2005
10.2 25 156.025024 0.1551
13.8 25 156.025031 0.2005

Unmodulated, Assigned Frequency:156.525MHz
Temperature Measured Frequency FCC Limit
Voltage(V) o Result
(°C) Frequency(MHz) |  Error(ppm) (ppm)

-20 156.525018 0.1165
-15 156.525032 0.2067
-10 156.525038 0.2433
0 156.525028 0.1816
i 10 156.525014 0.0918
20 156.525046 0.2921

10 Pass
30 156.525048 0.3093
40 156.525033 0.2093
50 156.525026 0.1677
55 156.525035 0.2215
10.2 25 156.525046 0.2915
13.8 25 156.525035 0.2220
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3. Emission Mask
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Assigned Frequency:156.025MHz, High Power, Modulation Type: FM

® *RBW 300 Hz Marker 1 [T1 ]
*VBW 1 kHz 43.14 dBm

Ref 50 dBm *Att 20 dB SWT 1.7 s

50 Offget 41 |dB
LEMIT CHEEK PA4S

—30

—20

—-10
Mask

—-20

—-30

—-40

Center 156.025 MHz 15 kHz/ Span 150 kHz

Assigned Frequency:156.025MHz, Low Power, Modulation Type: FM

*RBW 300 Hz Marker 1 [T1 ]
*VBW 1 kHz
Ref 40 dBm *Att 10 dB SWT 1.7 s
40 Offget 41 |dB
LIMIT CHEK PAYS
.o [ 2]
20
LVL
2 PK
viEw | o
-0
vk I |
3DB
--20
[--30
[--40
[—-50 T
Center 156.025 MHz 15 kHz/ Span 150 kHz
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Assigned Frequency:156.300MHz, High Power, Modulation Type: FM

® *RBW 300 Hz Marker 1 [T1 ]
*VBW 1 kHz 43.22 dBm

Ref 50 dBm *Att 20 dB SWT 1.7 s
50 Offget 41 |dB
LEMIT CHREK
0 [ 2]
1 PK
VIEW
30
LVL
2 PK
VIEW |
10
-0
3DB
--10
Mask
--20
--30 u u

Center 156.3 MHz 15 kHz/ Span 150 kHz

Assigned Frequency:156.300MHz, Low Power, Modulation Type: FM

*RBW 300 Hz Marker 1 [T1 ]
*VBW 1 kHz 29.09 dBm
Ref 40 dBm *Att 10 dB SWT 1.7 s 156.300000000 MHz

40 Offget 41 |dB
LIIMIT CHECK

3o [ 2]
R |, .
2 PK
vIEW | o

F-20

.

F-50

Center 156.3 MHz 15 kHz/ Span 150 kHz
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Assigned Frequency:156.800MHz, High Power, Modulation Type: FM

® *RBW 300 Hz Marker 1 [T1 ]

*VBW 1 kHz 43.22 dBm
Ref 50 dBm *Att 20 dB SWT 1.7 s 156.800000000 MHz
50 Offsget 41 |dB
LIMIT CHREK
20 [ 2 |
[VIEW
=30
LVL
2 PK
vIEW | o
10
[~ O
3DB
F-20 /
F-30 L

Center 156.8 MHz 15 kHz/ Span 150 kHz

Assigned Frequency:156.800MHz, Low Power, Modulation Type: FM

*RBW 300 Hz Marker 1 [T1 ]
*VBW 1 kHz 28.92 dBm
Ref 40 dBm *Att 10 dB SWT 1.7 s 156.800000000 MHz
40 Offget 41 |dB
LIIMIT CHECK
. [ 2]
[VIEW
=20
LVL
2 PK
VIEW |
[~ 0
s I |
3DB
-20
~-30 ),‘w
~-40

n

Center 156.8 MHz 15 kHz/ Span 150 kHz
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Assigned Frequency:156.65MHz, High Power, Modulation Type: FM

® *RBW 300 Hz Marker 1 [T1 ]
*VBW 1 kHz 43.14 dBm

Ref 50 dBm *Att 20 dB SWT 1.7 s 156.650000000 MHz

50 Offget 41 |dB
LIMIT CHREK

F-10
Mask

~-30

Center 156.65 MHz 15 kHz/ Span 150 kHz

Assigned Frequency:156.65MHz, Low Power, Modulation Type: FM

*RBW 300 Hz Marker 1 [T1 ]
*VBW 1 kHz 28.66 dBm
Ref 40 dBm *Att 10 dB SWT 1.7 s 156.650000000 MHz
40 Offget 41 |dB
LIIMIT CHEEK
Lo [ 2]
20
LVL
2 PK
VIEW |
0
e | |
3DB
~-20
~-30
~-40 pr
I L
Center 156.65 MHz 15 kHz/ Span 150 kHz
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Assigned Frequency:157.425MHz, High Power, Modulation Type: FM

® *RBW 300 Hz Marker 1 [T1 ]
*VBW 1 kHz 43.19 dBm
Ref 50 dBm *Att 20 dB SWT 1.7 s C
50 offfet 41 |aB
LIMIT CHEEK
L0 [ 2 |
—30
LVL
2 PK
view | o
—10
e
M 3DB
—-10
Mask
—-20 u U
—-30
—-40 ﬂ l
Center 157.425 MHz 15 kHz/ Span 150 kHz

Assigned Frequency:157.425MHz, Low Power, Modulation Type: FM

*RBW 300 Hz Marker 1 [T1 ]
*VBW 1 kHz 29.17 dBm
Ref 40 dBm *Att 10 dB SWT 1.7 s 157.4250C 0 MHz
40 Offget 41 |dB
LIIMIT CHEEK
2o [ 2]
20
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VIEW |
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Assigned Frequency:156.525MHz, High Power, Modulation Type: FSK, dsc-1300Hz

e Keysight Spectrum Analyzer - Swept SA
00 AC | SENSE:INT] [ /\ALIGN OFF
#Avg Type: RMS
PNO: Wide —— 1Tig: Free Run Avg|Hold: 26/100
IFGain:Low #Atten: 20 dB

Mkr1 156.526 35 MHz
Ref Offset 41 dB
10§|Bld|v Rfef 5(§e00 dBm 39.417 dBm

15.000 kHz
Man

Freq Offset
0Hz

Scale Type

Center 156.52500 MHz X Lin

#Res BW 300 Hz . Sweep 1.582 s (1001 pts; |

SENSE:INT] [ /MNALIGN OFF  [05:13:40 PM Mar 18, 2021
#Avg Type: RMS
PNO: Wide —— 1Tig: Free Run Avg|Hold: 221100
IFGain:Low #Atten: 20 dB

Ref Offset 41 dB
10§Bld|\r Ref 40.00 dBm

156.600000 MHz

CF Step
15.000 kHz
uto Man

Freq Offset
0Hz

Scale Type

Center 156.52500 MHz Span 150.0 kHz Lin
#Res BW 300 Hz #VBW 1.0 kHz Sweep 1.582 s (1001 pts;

Unless otherwise agreed in writing, 1h\s documenl is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or acc at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at hitp://www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is
advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a
transaction from exercising all their rights and obligations under the transaction documents. This document cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

No.1 Workshop,H-40, Midce Secon, Scence & Technology Pak, Shenzhen, Chna. 518057 1 (86-755) 26012063  (86-756) 26710694  www.sgsgroup.com.cn
| R HEESEM-106—8 5 HB4: 518057 1 (86-755)26012053 f (86-755) 26710504 _ gs.china@sgs com

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services Co., Ltd.
Shenzhen Branch

Report No.: SZEM210300219702
Page: 47 of 74

Assigned Frequency:156.525MHz, High Power, Modulation Type: FSK, dsc-2100Hz

s Keysight Spectrum Analyzer - Swept SA =] |2l
00 AC | SENSE:INT] [ /\ALIGN OFF
#Avg Type: RMS
PNO: Wide —— 1Tig: Free Run Avg|Hold: 161100
IFGain:Low #Atten: 20 dB

Mkr1 156.527 10 MHz
Ref Offset 41 dB
10§|Bld|v Rfef 5(§e00 dBm 39.447 dBm

15.000 kHz
Man

Freq Offset
0Hz

Scale Type

Center 156.52500 MHz X Lin

#Res BW 300 Hz . Sweep 1.582 s (1001 pts; |

SENSE:INT] [ /MNALIGN OFF  [05:10:45 PMMar 18, 2021
#Avg Type: RMS
PNO: Wide —— 1Tig: Free Run Avg|Hold: 471100
IFGain:Low #Atten: 20 dB

Ref Offset 41 dB
10§Bld|\r Ref 40.00 dBm

156.600000 MHz

CF Step
15.000 kHz
uto Man

Freq Offset
0Hz

Scale Type

Center 156.52500 MHz Span 150.0 kHz Lin
#Res BW 300 Hz #VBW 1.0 kHz Sweep 1.582 s (1001 pts;
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4. Conducted Spurious Emission

Assigned Frequency:156.025MHz, High Power, Modulation Type: FM, 9KHz-150KHz

| Keysight Spectrum Analyzer - Swept SA
R T RF 0aMoc | SENSE:INT] [ ANALTGN OFF

Center Freq 79.500 kHz ) #Avg Type: RMS
PNO: Wide () Trig: Free Run Avg|Hold: 18/100

IFGain:Low #Atten: 20 dB

Mkr1 33.793 44 kHz
Ref Offset 41 dB
10§|Bld|v Rfef 5(§e00 dBm -21.066 dBm

14.100 kHz
uto Man

Freq Offset

W ]
mmmmllnn
[ o e

Start 9.00 kHz Stop 150.00 kH Lin

#Res BW 1.0 kHz #VBW 10 kHz #Sweep 500.0 ms (25001 pts;
s, 1)Points changed; all traces cleared status 1 DC Coupled

Assigned Frequency:156.025MHz, High Power, Modulation Type: FM,150KHz-30MHz

s Keysight Spectrum Analyzer - Swept SA == =<
R T RF 50 0 ADC | SENSE:INT] [ AMALTGN OFF  [02:59:46 PMMar 09, 2021

Center Freq 15.075000 MHz ) #Avg Type: RMS
PNO: Fast () Trig: Free Run Avg|Hold: 181100

IFGain:Low #Atten: 20 dB

Mkr1 161.9 kHz
Ref Offset 41 dB
10§|Bld|v Rfef 5(§e00 dBm -23.210 dBm

CF Step
2.985000 MHz
Man

Freq Offset
0Hz

Scale Type
e e M st a0 ol bl e st i sl bl kb Lo a0 b o

Start 0.15 MHz Stop 30.00 MHz Lin

#Res BW 10 kHz #VBW 100 kHz #Sweep 500.0 ms (25001 pts;
wsc| i)Points changed; all traces cleared 1 DC Coupled
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Assigned Freqguency:156.025MHz, High Power, Modulation Type: FM, 30MHz-1GHz

s Keysight Spectrum Ana\yzer SprtSA == =<

SENSE:INT] [ /\ALIGN OFF  [02:59:57 PMMar 09, 2021
#Avg Type: RMS
PNO: Fast () Trig: Free Run Avg|Hold: 181100
IFGain:Low #Atten: 20 dB

Mkr1 156.022 4 MHz
Ref Offset 41 dB
1L%5|Bldiv Rfef 5(§e00 dBm 43.220 dBm

1.000000000 GHz

CF Step
97.000000 MHz
uto Man

Freq Offset
0Hz

I,
Start 0.0300 GHz Stop 1.0000 GHz Lin

#Res BW 100 kHz #VBW 300 kHz #Sweep 500.0 ms (25001 pts)
wsc| i)Points changed; all traces cleared
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Assigned Freqguency:156.025MHz, High Power, Modulation Type: FM, 1GHz-2GHz

' Keysight Spectrum Analyzer - Swept SA EEEEE

[ RF 5 AC | SENSE:INT] [ /\ALIGN OFF  [03:00:08 PM Mar 09, 2021
Center Freq 1.500000000 GHz ) #Avg Type: RMS

PNO: Fast () Trig: Free Run Avg|Hold: 181100

IFGain:Low #Atten: 20 dB

Mkr1 1.979 56 GHz
Ref Offset 41 dB
10§|Bld|v Rfef 5(§e00 dBm -17.455 dBm

2.000000000 GHz

CF Step
100 000000 MHz
Aut: Man

Freq Offset
0Hz

Scale Type

Start 1.0000 GHz Stop 2.0000 GHz Li

#Res BW 1.0 MHz #VBW 3.0 MIHz #Sweep 500.0 ms (25001 pts)
wsc| i)Points changed; all traces cleared
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Assigned Frequency:156.300MHz, High Power, Modulation Type: FM, 9KHz-150KHz

| Keysight Spectrum Analyzer - Swept SA
R T RF 0aMoc | SENSE:INT] [ ANALTGN OFF

Center Freq 79.500 kHz ) #Avg Type: RMS
PNO: Wide () Trig: Free Run Avg|Hold: 651100

IFGain:Low #Atten: 20 dB

Mkr1 9.073 32 kHz
Ref Offset 41 dB
10§|Bld|v Rfef 5(§e00 dBm -22.324 dBm

14.100 kHz
uto Man

Freq Offset
0Hz

Scale Type

Start 9.00 kHz Stop 150.00 kH Lin

#Res BW 1.0 kHz #VBW 10 kHz Sweep 131.7 ms (25001 pts
Wsc i Points changed: all traces cleared status | DC Coupled

Assigned Frequency:156.300MHz, High Power, Modulation Type: FM,150KHz-30MHz

' Keysight Spectrum Analyzer - Swept SA EEEEE
i R T RF 50 0 ADC | SENSE:INT] [ AMALTGN OFF  [06:28:28 PMMar 18, 2021
Center Freq 15.075000 MHz ) #Avg Type: RMS

PNO: Fast () Trig: Free Run Avg|Hold: 341100

IFGain:Low #Atten: 20 dB

Ref Offset 41 dB
10§Bld|\r Ref 50.00 dBm

CF Step
2.985000 MHz
Man

Freq Offset
0Hz

Mhaictilt e e bl ol bt s s i Scale Type
KA ol L e oo s

Start 0.15 MHz Stop 30.00 MHz Lin

#Res BW 10 kHz #VBW 100 kHz Sweep 276.7r ms (25001 pts
wsc| i)Points changed; all traces cleared 1 DC Coupled
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Assigned Freqguency:156.300MHz, High Power, Modulation Type: FM, 30MHz-1GHz

s Keysight Spectrum Ana\yzer SprtSA == =<

SENSE:INT] [ /A\ALIGN OFF  [06:28:40 PM Mar 18, 2021
#Avg Type: RMS
PNO: Fast () Trig: Free Run Avg|Hold: 851100
IFGain:Low #Atten: 20 dB

Mkr1 156.294 0 MHz
Ref Offset 41 dB
10§|Bld|v Rfef 5(§e00 dBm 44.289 dBm

1.000000000 GHz

CF Step
97.000000 MHz
uto Man

Freq Offset
0Hz

---------- s

Start 0.0300 GHz Stop 1.0000 GHz Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 93.33 ms (25001 pts)
wsc| i)Points changed; all traces cleared
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Assigned Freqguency:156.300MHz, High Power, Modulation Type: FM, 1GHz-2GHz

' Keysight Spectrum Analyzer - Swept SA EEEEE

[ RF 5 aC | SENSE:INT] [ /\ALIGN OFF  [06:28:52 PM Mar 18, 2021
Center Freq 1.500000000 GHz ) #Avg Type: RMS

PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

Ref Offset 41 dB
10§Bld|\r Ref 50.00 dBm

2.000000000 GHz

CF Step
100 000000 MHz
Aut: Man

Freq Offset
0Hz

Scale Type

Start 1.0000 GHz Stop 2.0000 GHz Li

#Res BW 1.0 MHz #VBW 3.0 MIHz Sweep 1.667 ms (25001 pts)
wsc| i)Points changed; all traces cleared
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Assigned Frequency:156.650MHz, High Power, Modulation Type: FM, 9KHz-150KHz

SENSE:INT] [ /\ALIGN OFF
#Avg Type: RMS
PNO: Wide (C,) 1rig: FreeRun Avg|Hold: 191100
IFGain:Low #Atten: 20 dB

Mkr1 33.906 24 kHz
Ref Offset 41 dB
10§|Bld|v Rfef 5(§e00 dBm -20.198 dBm

14.100 kHz
uto Man

Freq Offset

e

SN -
T e b
I Wt g o TG

Start 9.00 kHz Stop 150.00 kHz —

#Res BW 1.0 kHz #VBW 10 kHz #Sweep 500.0 ms (25001 pts)
s, 1)Points changed; all traces cleared sTATuS| 1.DC Coupled

Assigned Frequency:156.650MHz, High Power, Modulation Type: FM,150KHz-30MHz

KEyslghtSpEctmm Analyzer - Swept SA == =<
RF 50 0 ADC | SENSE:INT] [ AMALTGN OFF  [02:54:38 PMMar 09, 2021

Center Freq 15.075000 MHz ) #Avg Type: RMS
PNO: Fast () Trig: Free Run Avg|Hold: 181100

IFGain:Low #Atten: 20 dB

Mkr1 152.4 kHz
Ref Offset 41 dB
10§|Bld|v Rfef 5(§e00 dBm -23.491 dBm

CF Step
2.985000 MHz
Man

Freq Offset
0Hz

L T T VT PRIV W PR TTITR TPV WIOPVITM  Scale Type

A i sl e e L b ol o e sl il .
Start 0.15 MHz Stop 30.00 MHz Lin

#Res BW 10 kHz #VBW 100 kHz #Sweep 500.0 ms (25001 pts)
s, 1)Points changed; all traces cleared 1.DC Coupled
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Assigned Freqguency:156.650MHz, High Power, Modulation Type: FM, 30MHz-1GHz

s Keysight Spectrum Ana\yzer SprtSA == =<

SENSE:INT] [ /MNALIGN OFF  [02:54:49 PMMar 09, 2021
#Avg Type: RMS
PNO: Fast () Trig: Free Run Avg|Hold: 181100
IFGain:Low #Atten: 20 dB

Mkr1 156.643 2 MHz
Ref Offset 41 dB
10§|Bld|v Rfef 5(§e00 dBm 43.246 dBm

1.000000000 GHz

CF Step
97.000000 MHz
uto Man

Freq Offset
0Hz

—
Scale Type

Start 0.0300 GHz Stop 1.0000 GHz Lin

#Res BW 100 kHz #Sweep 500.0 ms (25001 pts) |

SENSE:INT] [ /A\ALIGN OFF  [02:56:36 PM Mar 09, 2021
#Avg Type: RMS
PNO: Fast () Trig: Free Run Avg|[Hold: 11100
IFGain:Low #Atten: 20 dB

Mkr1 1.977 68 GHz
Ref Offset 41 dB
10§|Bld|v Rfef 5(§e00 dBm -19.528 dBm

2.000000000 GHz

CF Step
100 000000 MHz
Aut: Man

| I
Vi Lol e il et i bl e UL AL e i
B o e s e Freq Offset

0Hz

Scale Type

Start 1.0000 GHz Stop 2.0000 GHz Li

#Res BW 1.0 MHz #VBW 3.0 MIHz #Sweep 500.0 ms (25001 pts)
wsc| i)Points changed; all traces cleared
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Assigned Frequency:156.800MHz, High Power, Modulation Type: FM, 9KHz-150KHz

| Keysight Spectrum Analyzer - Swept SA
R T RF 0aMoc | SENSE:INT] [ ANALTGN OFF

Center Freq 79.500 kHz ) #Avg Type: RMS
PNO: Wide () Trig: Free Run Avg|Hold: 651100

IFGain:Low #Atten: 20 dB

Mkr1 9.293 28 kHz
Ref Offset 41 dB
10§|Bld|v Rfef 5(§e00 dBm -22.604 dBm

14.100 kHz
uto Man

Freq Offset
0Hz

Scale Type

Start 9.00 kHz Stop 150.00 kHz Lin

#Res BW 1.0 kHz #VBW 10 kHz Sweep 131.7 ms (25001 pts
Wsc i Points changed: all traces cleared status | DC Coupled

Assigned Frequency:156.800MHz, High Power, Modulation Type: FM,150KHz-30MHz

' Keysight Spectrum Analyzer - Swept SA EEEEE
i R T RF 50 0 ADC | SENSE:INT] [ AMALTGN OFF  [06:26:03 PMMar 18, 2021
Center Freq 15.075000 MHz ) #Avg Type: RMS

PNO: Fast () Trig: Free Run Avg|Hold: 341100

IFGain:Low #Atten: 20 dB

Ref Offset 41 dB
10§Bld|\r Ref 50.00 dBm

CF Step
2.985000 MHz
Man

Freq Offset
0Hz

Scal
i M il i b

Start 0.15 MHz Stop 30.00 MHz Lin

#Res BW 10 kHz #VBW 100 kHz Sweep 276.7r ms (25001 pts
wsc| i)Points changed; all traces cleared 1 DC Coupled
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Assigned Freqguency:156.800MHz, High Power, Modulation Type: FM, 30MHz-1GHz

s Keysight Spectrum Ana\yzer SprtSA == =<

SENSE:INT] [ /\ALIGN OFF  [06:26:15 PM Mar 18, 2021
#Avg Type: RMS
PNO: Fast () Trig: Free Run Avg|Hold: 851100
IFGain:Low #Atten: 20 dB

Mkr1 156.798 4 MHz
Ref Offset 41 dB
10§|Bld|v Rfef 5(§e00 dBm 44.311 dBm

1.000000000 GHz

CF Step
97.000000 MHz
uto Man

Freq Offset
0Hz

---------- s

Start 0.0300 GHz Stop 1.0000 GHz Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 93.33 ms (25001 pts)
wsc| i)Points changed; all traces cleared
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Assigned Freqguency:156.800MHz, High Power, Modulation Type: FM, 1GHz-2GHz

' Keysight Spectrum Analyzer - Swept SA EEEEE

[ RF 5 aC | SENSE:INT] [ /\ALIGN OFF  [06:26:26 PM Mar 18, 2021
Center Freq 1.500000000 GHz ) #Avg Type: RMS

PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

Mkr1 1.988 72 GHz
Ref Offset 41 dB
10§|Bld|v Rfef 5(§e00 dBm -18.625 dBm

2.000000000 GHz

CF Step
100 000000 MHz
Aut: Man

Freq Offset
0Hz

Scale Type

Start 1.0000 GHz Stop 2.0000 GHz Li

#Res BW 1.0 MHz #VBW 3.0 MIHz Sweep 1.667 ms (25001 pts)
wsc| i)Points changed; all traces cleared
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Assigned Frequency:157.425MHz, High Power, Modulation Type: FM, 9KHz-150KHz
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Assigned Frequency:157.425MHz, High Power, Modulation Type: FM, 150KHz-30MHz
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Assigned Frequency:157.425MHz, High Power, Modulation Type: FM, 30MHz-1GHz

s Keysight Spectrum Ana\yzer SprtSA == =<

SENSE:INT] [ /\ALIGN OFF  [03:01:27 PMMar 09, 2021
#Avg Type: RMS
PNO: Fast () Trig: Free Run Avg|Hold: 181100
IFGain:Low #Atten: 20 dB

Mkr1 157.419 2 MHz
Ref Offset 41 dB
1L%5|Bldiv Rfef 5(§e00 dBm 43.297 dBm

1.000000000 GHz

CF Step
97.000000 MHz
uto Man

Freq Offset
0Hz

I e ibuusieveisnitin) ituslideos wasbnl el oA AR} 0 |
I,
Start 0.0300 GHz Stop 1.0000 GHz Lin

#Res BW 100 kHz #VBW 300 kHz #Sweep 500.0 ms (25001 pts)
wsc| i)Points changed; all traces cleared

el Lol itk it Ll L b D el L i e

Assigned Frequency:157.425MHz, High Power, Modulation Type: FM, 1GHz-2GHz
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Assigned Frequency:156.525MHz, High Power, Modulation Type: FSK, 9KHz-150KHz
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Assigned Frequency:156.525MHz, High Power, Modulation Type: FSK,150KHz-30MHz
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Assigned Frequency:156.525MHz, High Power, Modulation Type: FSK, 30MHz-1GHz
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Assigned Freqguency:156.525MHz, High Power, Modulation Type: FSK, 1GHz-2GHz
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5. Transmitter Unwanted Emission(Radiated)

Report No.: SZEM210300219702

Page:

60 of 74

Assigned Fre

uency:156.025MHz, Modulation Type: FM

Frequency | S.G. Power | Cable loss Antenna EIRP Limit Over Polarization R

(MHz) (dBm) (dB) Gain(dBi) | (dBm) | (dBm) | Limit(dB) (H/V)

1249.2 -52.09 0.43 1.9 -50.62 -18 -37.62 Horizontal Pass
1426.11 -50.11 0.43 1.9 -48.64 -18 -35.64 Horizontal Pass
1553.72 -55.13 0.52 6 -49.65 -13 -36.65 Horizontal Pass

1248.7 -50.19 0.43 1.9 -48.72 -13 -35.72 Vertical Pass
1425.78 -45.66 0.43 1.9 -44.19 -13 -31.19 Vertical Pass
1556.44 -53.91 0.52 6 -48.43 -13 -35.43 Vertical Pass

Assigned Frequency:156.525MHz, Modulation Type: FSK
Frequency | S.G. Power | Cable loss Antenna EIRP Limit Over Polarization R
(MHz) (dBm) (dB) Gain(dBi) | (dBm) | (dBm) | Limit(dB) (H/V)
1233.82 -50.09 0.43 1.9 -48.62 -13 -35.62 Horizontal Pass
1446.18 -49.64 0.43 1.9 -48.17 -18 -35.17 Horizontal Pass
1562.27 -53.32 0.52 6 -47.84 -18 -34.84 Horizontal Pass
1255.49 -48.03 0.43 1.9 -46.56 -13 -33.56 Vertical Pass
1454.15 -44.58 0.43 1.9 -43.11 -18 -30.11 Vertical Pass
1562.52 -47.78 0.52 6 -42.3 -18 -29.3 Vertical Pass

Note: All modes and modulation have been tested and we found the three frequencies shown above has the

worst test result. Only record the worst test result.
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6. Modulation Characteristics

Test Modulation .
Frequency | Frequency Upper Limit | Lower Limit MOdUIétlon Index(dB) Verdict

(MH2) H2) Relative. To 1KHz
300 -9.5 -13.5 -12.4 Pass
500 -5 -9 -7.5 Pass
800 -0.9 -4.9 -3.7 Pass
1000 1 -3 0 Pass

156.025 1500 4.5 0.5 +2.2 Pass
1800 6.1 2.1 +4.5 Pass
2000 7 3 +5.3 Pass
2500 9 5 +8.1 Pass
3000 10.5 6.5 +8.7 Pass
300 -9.5 -13.5 -12.2 Pass
500 -5 -9 -8.5 Pass
800 -0.9 -4.9 -3.3 Pass
1000 1 -3 0 Pass

156.525 1500 4.5 0.5 +2.3 Pass
1800 6.1 2.1 +4.4 Pass
2000 7 3 +6.5 Pass
2500 9 5 +8.3 Pass
3000 10.5 6.5 +9.2 Pass
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Test Modulation Maximum Deviation(KHz) .
Frequency | Frequency | Input level Verdict
(MH2) (Ho) High Power Low Power | (KHz)
100 20dB 3KHz 1.1 1.1 <5.0 Pass
200 20dB 3KHz 2.8 2.9 <5.0 Pass
300 20dB 3KHz 3.5 3.5 <5.0 Pass
400 20dB 3KHz 3.7 3.7 <5.0 Pass
500 20dB 3KHz 4.2 4.1 <5.0 Pass
156.025
1000 20dB 3KHz 3.7 3.7 <5.0 Pass
1500 20dB 3KHz 3.4 3.4 <5.0 Pass
2000 20dB 3KHz 4.0 4.0 <5.0 Pass
2500 20dB 3KHz 4.1 4.1 <5.0 Pass
3000 20dB 3KHz 4.2 4.2 <5.0 Pass
100 20dB 3KHz 1.5 1.5 <5.0 Pass
200 20dB 3KHz 2.7 2.7 <5.0 Pass
300 20dB 3KHz 4.1 4.1 <5.0 Pass
400 20dB 3KHz 4.4 4.4 <5.0 Pass
500 20dB 3KHz 4.4 4.4 <5.0 Pass
196.925 1000 20dB 3KHz 4.2 4.2 <5.0 | Pass
1500 20dB 3KHz 4.1 4.1 <5.0 Pass
2000 20dB 3KHz 4.2 4.2 <5.0 Pass
2500 20dB 3KHz 4.3 4.3 <5.0 Pass
3000 20dB 3KHz 4.5 4.5 <5.0 Pass
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Assigned Frequency:156.025MHz, High Power, Modulation Type: FM
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Assigned Frequency:156.525MHz, Modulation Type: FSK
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Low Pass Filter Response
Assigned Frequency:156.025MHz, High Power, Modulation Type: FM

Audio Frequency(KHz) ResponseAttenuation(dB) Limit (dB)
1 0 /
-14.3 0
-22.7 -7.5
-26.5 -13.3
-42.3 -18.1
-42.2 -22.1
-45.5 -25.6
-56.4 -28.6
10 -56.6 -31.4
15 -61.1 -41.9
20 -67.8 -50.0
30 -72.2 -50.0
40 -74.8 -50.0
50 -78.9 -50.0
60 -81.3 -50.0
70 -86.3 -50.0
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Assigned Frequency:156.525MHz, High Power, Modulation Type: FSK

Audio Frequency(KHz) ResponseAttenuation(dB) Limit (dB)

1 0 /

-14.1 0
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-26.8 -13.3

-42.1 -18.1
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7. Transmitter Power

Test
Test Voltage Output QOutput
Frequency Power Level Limit
(V Dc) Power(dBm) Power(W)
(MHz)
Max 43.68 23.33 25W
156.025
Low 29.17 0.83 1W
Max 43.77 23.82 25W
156.300
Low 29.25 0.84 1W
Max 43.74 23.66 25W
156.650
i Low 29.0 0.79 1W
Max 43.81 24.04 25W
156.800
Low 29.10 0.81 1W
Max 43.84 24.21 25W
157.425
Low 28.97 0.79 1W
Max 43.71 23.5 25W
156.525
Low 28.81 0.76 1W

Note:
1). The high power is 25W, the low power is 1W for VHF/DSC, that declared by manufacturer.
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8. Transmitter Carrier Power Reduction

Test Default
Test Voltage
(v De) Frequency Power Level Power Limit Result
o
(MHz) (W)
156.375 Low 0.83 one watt or less Pass
12 156.525 Low 0.84 one watt or less Pass
156.650 Low 0.79 one watt or less Pass
Note:

1).All transmitters units must be capable of reducing the carrier power to one watt or less;

2).All transmitters must automatically reduce the carrier power to one watt or less when transmitting on
156.375 MHz or 156.650 MHz, and must be provided with a manual override switch which when held by an
operator will permit full carrier power operation on 156.375 MHz and 156.650 MHz;
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9.Suppression of interference aboard ships

Assigned Frequency:156.525MHz, 9KHz-150KHz, DSC receiver mode

| Keysight Spectrum Analyzer - Swept SA

=R

i R T RF 0Q/ADC | SENSE:INT] [ /\ALIGN OFF

Center Freq 79.500 kHz ) #Avg Type: RMS
PNO: Wide () Trig: Free Run Avg|[Hold: 641100
IFGain:Low #Atten: 20 dB

Mkr1 9.597 84 kHz
Ref Offset 41 dB
10§|Bld|v Rfef 4(§e00 dBm -22.590 dBm

14.100 kHz
uto Man

Freq Offset
0Hz

Scale Type

Start 9.00 kHz Stop 150.00 kH Lin
#Res BW 1.0 kHz #VBW 10 kHz Sweep 131.7 ms (25001 pts
Wsc i Points changed: all traces cleared status | DC Coupled

Assigned Frequency:156.525MHz, 150KHz-30MHz, DSC receiver mode

' Keysight Spectrum Analyzer - Swept SA EEEEE

i R T RF 50 0 ADC | SENSE:INT] [ /A\ALIGN OFF  [04:55:06 PM Mar 18, 2021
Center Freq 15.075000 MHz ) #Avg Type: RMS

PNO: Fast () Trig: Free Run Avg|Hold: 341100

IFGain:Low #Atten: 20 dB

Ref Offset 41 dB
10§Bld|\r Ref 40.00 dBm

CF Step
2.985000 MHz
Man

Freq Offset

MMWWMMWMMMM 2l

e i e e A ol bbbl 00|

J 0 B -

Start 0.15 MHz Stop 30.00 MHz Lin

#Res BW 10 kHz #VBW 100 kHz Sweep 276.7r ms (25001 pts
wsc| i)Points changed; all traces cleared 1 DC Coupled
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Assigned Frequency:156.525MHz, 30MHz-100MHz, DSC receiver mode

s Keysight Spectrum Ana\yzer SprtSA =] |2l
[ SENSE:INT] [ /MNALIGN OFF  [04:55:17 PMMar 18, 2021
#Avg Type: RMS
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

Ref Offset 41 dB
10§Bld|\r Ref 40.00 dBm

100.000000 MHz

CF Step
7.000000 MHz
uto Man

Freq Offset
0Hz

Scale Type

Start 30.00 MHz Stop 100.00 MHz Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 8.333 ms (25001 pts)
wsc| i)Points changed; all traces cleared

Assigned Frequency:156.525MHz, 100MHz-300MHz, DSC receiver mode

s Keysight Spectrum Ana\yzer SprtSA =] |2l
[ SENSE:INT] [ /\ALIGN OFF  [04:55:28 PM Mar 18, 2021
#Avg Type: RMS
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

Mkr1 233.904 MHz
Ref Offset 41 dB
10§|Bld|v Rfef 4(§e00 dBm -29.810 dBm

300.000000 MHz

CF Step
20.000000 MHz
uto Man

Freq Offset
0Hz

Scale Type

Start 100.0 MHz Stop 300.0 MHz Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 20.00 ms (25001 pts)
wsc| i)Points changed; all traces cleared
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Assigned Frequency:156.525MHz, 300MHz-1GHz, DSC receiver mode

s Keysight Spectrum Ana\yzer SprtSA =] |2l
[ SENSE:INT] [ /NALIGN OFF  [04:57:07 PMMar 18, 2021
#Avg Type: RMS
PNO: Fast () Trig: Free Run Avg|[Hold: 8/100
IFGain:Low #Atten: 20 dB

Mkr1 786.724 MHz
Ref Offset 41 dB
10§|Bld|v Rfef 4(§e00 dBm -29.637 dBm

1.000000000 GHz

CF Step
70.000000 MHz
uto Man

Freq Offset
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Scale Type
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Start 0.3000 GHz Stop 1.0000 GHz Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 68.33 ms (25001 pts)
wsc| i)Points changed; all traces cleared

Assigned Frequency:156.525MHz, 1GHz-2GHz, DSC receiver mode

s Keysight Spectrum Analyzer - Swept SA == =<
RF 5 AC | SENSE:INT] [ AMALTGN OFF  [04:57:24 PMMar 18, 2021

Center Freq 1.500000000 GHz ) #Avg Type: RMS
PNO: Fast () Trig: Free Run Avg|Hold: 501100
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Ref Offset 41 dB
10§|Bld|v Rfef 4(§e00 dBm -19.444 dBm
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Assigned Frequency:156.025MHz, 9KHz-150KHz, VHF receiver mode

e Keysight Spectrum Analyzer - Swept SA

=R
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Assigned Frequency:156.025MHz, 150KHz-30MHz, VHF receiver mode
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Assigned Frequency:156.025MHz, 30MHz-100MHz, VHF receiver mode

s Keysight Spectrum Analyzer - Swept SA [ERERE
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Assigned Frequency:156.025MHz, 100MHz-300MHz, VHF receiver mode

s Keysight Spectrum Analyzer - Swept SA =R
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Assigned Freqguency:156.025MHz, 300MHz-1GHz, VHF receiver mode

fana] Key;.ghtﬁpemum.«nalyzepSWEptSA =R
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Assigned Frequency:156.025MHz, 1GHz-2GHz, VHF receiver mode
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