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TEST REPORT

Application No. : SZCR2206002040AT
Applicant: Navico Inc.
Address of Applicant: 4500 S. 129th East Avenue, Ste. 200 Tulsa Oklahoma United States 74134
Manufacturer: Navico Auckland Limited
Address of Manufacturer: Arrenway Drive, Rosedale, Auckland, 0632 New Zealand
Factory: Shenzhen Fastrain Technology Co., Ltd.
Address of Factory: gﬁi.rB]aBaolong 4th Rd., Baolong Industrial Area, Longgang District, Shenzhen,
Equipment Under Test (EUT):
EUT Name: Marine VHF Radio
Model No.: V60-B, RS40-B
Please refer to section 2 of this report which indicates which model was actually
* tested and which were electrically identical.
Trade mark: B&G, SIMRAD
Standards: IEC 62238:2003
Date of Receipt: 2022-06-14
Date of Test: 2022-07-08 to 2022-07-22
Date of Issue: 2022-07-28
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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Audio frequency response  |EN 301 025V2.2.1 | o 90025 | EN 807 025 Pass
Maximum usable sensitivity |[EN 301 025 V2.2.1 Ezlui(e)lg(_);g Eglui(e)lg(.);i Pass
Co-channel rejection EN301025Vv221 | CNSOLO25 | ERSO1 025 Pass
Adjacent channel selectivity |EN 301 025 V2.2.1 ggluiglg?ég 52‘@219952.? Pass
Spurious response rejection  |EN 301 025 V2.2.1 Eglui(e)lg(.)ég Eglui(e)lg(.)éi Pass
Intermodulation response EN 301 025 V2.2.1 5;‘&2199722 5;‘&219%2.? Pass
Blocking or desensitization  |EN 301 025 V2.2.1 gl:uiglg(,)ég gglui(;lg?éi Pass
Spurious emissions EN 301 025 V2.2.1 Eguiglg(_);g Eguiglg(_)ﬁ Pass
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Receiver residual noise level |EN 301 025 V2.2.1 cIIEal\lljsgé.?_i.Sz cIIEal\lleggé.?L:zLSl Pass
Squelch operation EN 301 025V2.2.1 cIIEal\llegeoggg.SZ cIIEaI\Llegeoégg.Sl Pass
Multiple watch characteristic  |EN 301 025 V2.2.1 cIIEal\lleggfla.(ifz cIIEal\lleggé 2251 Pass
Receiver for DSC decoder
Item Standard Method Requirement Result
Maximum usable sensitivity |[EN 301 025 V2.2.1 cIIEal\lljsgéll-.(;).i.Sz cIIEal\lleggjiC()).:zLSl Pass
Cochannelrejection |EN 301025 V221 | gause 10,22 | clausetoz1 | PSS
Adjacent channel selaectivity [EN 301 025 V2.2.1 Cllzal\lljseoi (%52 cIIEaI\LIJSeOi(()).LZ%.Sl Pass
e iy 0 [EN301025V221 | dicetoar | causetoar | PSS
Intermodulation response EN 301 025 Vv2.2.1 cIIEal\lljsgéll-_(;).g.Sz cIIEal\lleggjiC()).g.Sl Pass
Dynamicrange  |EN301025V221 | gayse 1062 | clause10st | PO
Spurious emissions |EN 301.025V22.1 | gause 10.7.2 | clause 1070 | P35S
Simutancous reception |EN 301025 V221 | gause 1062 | clause1osi | PSS
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. . EN 300 338 EN 301 025
DSC Signalling EN 301 025 V2.2.1 V121 clause 10.9 Pass

N/A: Not applicable.

EN 301 025, Electromagnetic compatibility and Radio Spectrum Matters (ERM); Technical
characteristics and methods of measurement for VHF radiotelephone equipment for general
communications and associated equipment for Class “D” Digital Selective Calling (DSC).

 The requirement for a dedicated channel 70 watchkeeping receiver for DSC decoder has been
replaced by a channel 70 watchkeeping facility in order to permit alternative design methods. This
facility, however, is still required to achieve continuous DSC monitoring (except when the transmitter
is in use). A new test has been added to test that DSC reception is achieved simultaneously with
radiotelephone reception.

» The requirement for a Numeric Keypad has been replaced by a more general means of easily
entering a MMSI to allow more flexibility in design.

 The requirement for the transmitter to work for 30 min continuously in the high power transmit
condition has been replaced by a period of 5 min to permit the use of a lower cost transmitter.
Facilities have also been added to limit transmission time to 5 min.

« The requirement to protect information in volatile memories from interruptions in the power supply of
up to 60 s duration has been removed as not being of practical benefit.

« A requirement to transmit and receive enhanced position information with a distress call has been
added.

« EMC requirements have been added.
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Details of E.U.T.

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

Receiver Frequency Range:

156.05MHz-163.275MHz

AIS Transmitter Frequency Range:

161.975MHz(CH87), 162.025MHz(CH88)

DSC Transmitter Frequency Range:

156.525MHz(CH70)

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

Frequency Spacing: VHF: 25KHz

Emission Type: 16KOG3E for VHF;
16K0G2B for DSC;

Rated Output Power: 25W/1W for VHF/DSC;
2W for AIS;

VHF/DSC Antenna Connectors:

S0-239(50 ohm, External Antenna)

AIS Antenna Connectors:

S0-239(50 ohm, External Antenna)

VHF/DSC Antenna Gain:

6dBi

AIS Antenna Gain:

6dBi

Applicable Accessory:

Antenna(not provided by manufacturer):
VHF Radio antenna: Dipole, Gain value 6 dBi
AIS antenna: Dipole, Gain value 6 dBi

Hardware Version:

MCU Main Board: Rev. H

RF Board: Rev. |

AIS Board: Rev.B

Port/ connector Board: Rev. A
Amplifier Filter Board: Rev. D
Key Board: Rev. B

Software Version:

Whole Unit: V4.46
MCU Main Board: V4.46
AlS Board: V4.46

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 accessible 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-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
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 repon refer onl¥ 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.Doccheck@sgs.com

No.1 Workshop, M-10, Middle Section, Science & Technology Park, Shenzhen, China 518057  t (86-755)26012053 f (86-755)26710594  www.sgsgroup.com.cn
HE - Rl BEEREM-106—8] 5 HB4: 518057  t (86-755)26012053 f (86-755)26710594  sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)



Shenzhen Branch

SGS-CSTC Standards Technical Services Co., Ltd.

Report No.: SZCR220600204005
Page: 11 of 90
Test Channel
) ) Test Frequency (MHz)
Modulation Type Channel Separation Test Channel
X RX
L 156.025 156.050
FM M(Channel 16) 156.800 156.800
25KHz
H 157.425 163.275
FSK Channel 70 156.525 156.525
3.2  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
3.3 Test Environment
Environment Parameter Selected Values During Tests
Relative Humidity Ambient
Value Temperature(°C) Voltage(V)
TNVN 25 12
TLVL -20 10.8
TLVH -20 15.6
THVL 55 10.8
THVH 55 15.6

Note:

1) The EUT just work in such extreme temperature of -20°C~+55°C and the extreme voltage of 10.8V~15.6V,
so here the EUT is tested in the temperature of -20°C~+55°C and the voltage of 10.8V~15.6V.

2) VN: Normal Voltage TN:  Normal Temperature
VL:  Low Extreme Test Voltage VH: High Extreme Test Voltage
TL: Low Extreme Test Temperature TH:  High Extreme Test Temperature
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3.4 Measurement Uncertainty

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

Report No.: SZCR220600204005
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No. ltem Measurement Uncertainty
1 Radio Frequency 7.25x 108
3 Duty cycle 0.37%
4 Occupied Bandwidth 3%
5 RF conducted power 0.75dB
6 Conducted Spurious emissions 0.75dB
. . . 4.5dB (30MHz-1GHz)
7 Radiated Spurious emission test
4.8dB (1GHz-18GHz)
8 Temperature test 1°C
9 Humidity test 3%
10 Supply voltages 1.5%
11 Time 3%
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3.5 Test Location

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.

3.6 Test Facility

3.7

The test facility is recognized, certified, or accredited by the following organizations:
» A2LA (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.

e 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

3.8 Abnormalities from Standard Conditions
None
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4 Equipment List
RF conducted test
Test Equipment Manufacturer Model No. Inventory No. Cal Date Cal Due Date
Cell Site Test Set HP 8921A 3715A04970 | 2022-04-16 | 2023-04-15
DC Power Supply Zhao Xin KXN-6020D | SEMO011-08 2021/9/23 2022/9/22
Spectrum Analyzer(9kHz- Rohde & Sch
30GHz) ohae chwarz FSP30 SEMO004-06 2021/9/23 2022/9/22
MXA Signal :
Analyzer(lOHz-26.5GHz) Agllent N9020A SEMO004-17 2022/4/7 2023/4/6
Signal Generator (9kHz-
Rohde & Schwarz SMLO3 SEMO006-02 2022/3/22 2023/3/21
3.3GHz)
Signal Generator(9kHz- .
Agilent N5173B SEMO006-05 2021/9/23 2022/9/22
40GHz)
) WDTS500-
Attenuator Huaxiang 16051603 N/A N/A
40dB-8G
SPLITTER Mini-Circuits ZFSC-3-+ | BUU47601527 N/A N/A
High-pass Filter Mini-Circuits NHP-300+ N/A N/A N/A
Vector Signal
Generator(100kHz- Rohde & Schwarz | SMW200A SEMO006-19 2021/10/28 | 2022/10/27
7.5GHz)
Audio Analyzer Rohde & Schwarz UPVv SEMO008-03 2021/9/23 2022/9/22
Radiated Spurious Emissions
Equipment Manufacturer Model No Inventory No | Cal Date | Cal Due Date
3m Semi-Anechoic
AUDIX N/A SEMO001-02 | 2021-03-26 | 2024-03-25
Chamber
Signal Analyzer Rohde & Schwarz FSV40 SEMO008-04 | 2022-03-23 | 2023-03-22
Horn Antenna Rohde&Schwarz HF907 SEMO003-07 | 2021-04-14 | 2023-04-13
Compliance
Pre-Amplifier Directions Systems PAP-0126 SEMO004-11 | 2021-09-23 | 2022-09-22
Inc.
e3v8.2014-6-
Measurement Software AUDIX 07 N/A N/A N/A
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Coaxial Cable SGS N/A SEM026-01 | 2022-07-08 | 2023-07-07
BiConiLog Antenna ETS-LINDGREN 3142C SEM003-01 | 2021-09-17 | 2023-09-16
Notch Filter MICRO-TRONICS BRM50702 SEM021-14 N/A N/A
Signal Generator KEYSIGHT N5173B SEM006-05 | 2021-09-23 | 2022-09-22
Substitution antenna Rohde&Schwarz HF907 SEMO003-06 | 2021-04-17 | 2023-04-16
General used equipment
Equipment Manufacturer Model No. [Inventory No.| Cal Date |Cal Due Date
Humidity/ Temperature )
indicator Mingle N/A SEM002-08 | 2021-09-14 | 2022-09-13
Humidity/ Temperature
indicator Anymetre TH101B SEM002-09 | 2021-09-14 | 2022-09-13
Changchun
Barometer Meteorological DYM3 SEMO002-01 | 2022-03-28 | 2023-03-27
Industry Factory
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5 Radio Spectrum Matter Test Results

5.1 Frequency error

Test Requirement: EN 301 025 clause 8.1.1
Test Method: EN 301 025 clause 8.1.2
Limit: The frequency error shall be within +1,5 kHz.

5.1.1 E.U.T. Operation

Operating Environment;
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar

Test mode: 04: TX mode, Keep the EUT in transmitting mode.

5.1.2 Test Setup Diagram

Transmitter

under I Power Frequency
test attenuator metre

5.1.3 Measurement Data
The detailed test data see: Appendix 301 025.
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5.2  Carrier power

Test Requirement:  EN 301 025 clause 8.2.1
Test Method: EN 301 025 clause 8.2.2
Limit: Normal test conditions
The rated output power of the equipment shall be between 6 W and 25 W.

With the output power switch set at maximum, the carrier power shall be within
+1,5 dB of the rated output power under normal test conditions. The output power
shall never however exceed 25 W.

With the output power switch set at minimum the carrier power shall remain
between 0,1 W and 1 W.

The maximum continuous transmission time shall be between 5 min and 6 min.

Extreme test conditions

With the output power switch set at maximum, the carrier power shall remain
between 6 W and 25 W and be within +2 dB, -3 dB of the rated output power
under extreme conditions. The output power shall never however exceed 25 W.

With the output power switch set at minimum the carrier power shall remain
between 0,1 W and 1 W.

The maximum continuous transmission time shall be between 5 min and 6 min.

5.2.1 E.U.T. Operation

Operating Environment:
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar

Test mode: 04: TX mode, Keep the EUT in transmitting mode.

5.2.2 Test Setup Diagram

Transmitter
under > Power Power
test attenuator metre

5.2.3 Measurement Data

The detailed test data see: Appendix 301 025.
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5.3 Frequency deviation

Test Requirement EN 301 025 clause 8.3.1
Test Method: EN 301 025 clause 8.3.2
Limit; The maximum permissible frequency deviation shall be:

* 25 kHz channels: £5 kHz.
* 12,5 kHz channels: +2,5 kHz.

5.3.1 E.U.T. Operation

Operating Environment;
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar

Test mode: 04: TX mode, Keep the EUT in transmitting mode.

5.3.2 Test Setup Diagram

Transmitter Artificial Deviation
under test Antenna Meter

Test Fixture

Modulating
Signal
Generator

5.3.3 Measurement Data

The detailed test data see: Appendix 301 025.
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5.4 Reduction of frequency deviation at modulation frequencies above 3 kHz

Test Requirement EN 301 025 clause 8.3.3
Test Method: EN 301 025 clause 8.3.3.1
Limit:

The frequency deviation at modulation frequencies between 3,0 kHz (for equipment operating with 20
kHz or 25 kHz channel separations) and 2,55 kHz (for equipment operating with 12,5 kHz channel
separation) and 6,0 kHz shall not exceed the frequency deviation at a modulation frequency of 3,0
kHz/2,55 kHz. At 6,0 kHz the deviation shall be not more than 30,0 % of the maximum permissible
frequency deviation.

The frequency deviation at modulation frequencies between 6,0 kHz and a frequency equal to the
channel separation for which the equipment is intended shall not exceed that given by a linear
representation of the frequency deviation (dB) relative to the modulation frequency, starting at the 6,0
kHz limit and having a slope of -14,0 dB per octave. These limits are illustrated in figure 1.

MF‘FD‘

A
MPED %% 7
- 4
HBlogy
~1q
— -
1 1 f 5 6 kHz fcs

— Frequency deviation Audio frequency —
NOTE:
Abbreviations:
f, lowest appropriate frequency
l_? 3,0 kHz (for 25 kHz channel separation), or

255 kHz (for 12,5 kHz channel separation)
MPFD maximum permissible Irequenq,f deviation, clause 8.3.2.1
A measured frequency deviation at f2

f frequency equal to channel separation
Figure 1: Frequency deviation
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5.4.1 E.U.T. Operation
Operating Environment:
Temperature: 23.2 °C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode: 04: TX mode, Keep the EUT in transmitting mode.

5.4.2 Test Setup Diagram

The transmitter shall be placed in the test fixture connected as below. The frequency deviation shall be
measured by means of a deviation meter capable of measuring the maximum permissible frequency
deviation, including that due to any harmonics and intermodulation products, which may be produced in
the transmitter. The deviation meter bandwidth shall be suitable to accommodate the highest modulating
frequency and to achieve the required dynamic range.

The transmitter shall be operated under normal test conditions.

Transmitter Artificial Deviation
under test Antenna Meter

Test Fixture

Muodulating
Signal
Generator

Response of the transmitter to modulation frequencies above 3 kHz

a) The modulation frequency shall be varied between f2 (see note) and a frequency equal to the channel
separation for which the equipment is intended. The level of this signal shall correspond to a deviation at
1 000 Hz of 12 % of the channel separation.

b) The maximum (positive or negative) frequency deviation shall be measured by means of the deviation
meter.

NOTE: f2 is equal to 3 kHz, for transmitters intended for 20 kHz and 25 kHz channel separation, or to
2,55 kHz for transmitters intended for 12,5 kHz channel separations.

5.4.3 Measurement Data
The detailed test data see: Appendix 301 025.
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5.5 Sensitivity of the modulator, including microphone

Test Requirement EN 301 025 clause 8.4.1
Test Method: EN 301 025 clause 8.4.2
Limit: The resulting frequency deviation shall be between +1,5 kHz and +3 kHz.

5.,5.1 E.U.T. Operation

Operating Environment;
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar

Test mode: 04: TX mode, Keep the EUT in transmitting mode.

5.5.2 Test Setup Diagram

Transmitter e Audio
under o =

- attenuator Analyzer

Modulating
signal
generator

5.5.3 Measurement Data

The detailed test data see: Appendix 301 025.
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5.6 Audio frequency response

Test Requirement EN 301 025 clause 8.5.1
Test Method: EN 301 025 clause 8.5.2
Limit: The audio frequency response shall be within +1 dB and -3 dB of a 6

dB/octave line passing through the reference point. The upper limit
frequency shall be 2,55 kHz for 12,5 kHz channels.

14
127
107

o

&1

=2

-4

Frequency deviation (db relative to 1 kHz)

-14 1 | 1 1
0.3 0.5 i s 3 kHz
Kedu=ing frequenty

Figure 2: Audio frequency response
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5.6.1 E.U.T. Operation

Operating Environment;
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode: 04: TX mode, Keep the EUT in transmitting mode.

5.6.2 Test Setup Diagram

Transmitter e Audio
under = =

- attenuator Analyzer

Modulating
signal
generator

5.6.3 Measurement Data

The detailed test data see: Appendix 301 025.
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5.7 Audio frequency harmonic distortion of the emission

Test Requirement EN 301 025 clause 8.6.1
Test Method: EN 301 025 clause 8.6.2
Limit: The harmonic distortion shall not exceed 10 %.

5.7.1 E.U.T. Operation

Operating Environment;
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode: 04: TX mode, Keep the EUT in transmitting mode.

5.7.2 Test Setup Diagram

Transmitter e Audio
under o =

- attenuator Analyzer

Modulating
signal
generator

5.7.3 Measurement Data

The detailed test data see: Appendix 301 025.
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5.8 Adjacent channel power
Test Requirement EN 301 025 clause 8.7.1
Test Method: EN 301 025 clause 8.7.2
Limit: The adjacent channel power shall not exceed a value of:

* 25 kHz channel: 70 dB below the carrier power of the transmitter without
any need to be below the spurious emission limit of 0,25 uWw.

* 12,5 kHz channel: 60 dB below the carrier power of the transmitter without
any need to be below the spurious emission limit of 0,25 uWw.

5.8.1 E.U.T. Operation

Operating Environment;
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar

Test mode: 04: TX mode, Keep the EUT in transmitting mode.

5.8.2 Test Setup Diagram

Transmitter AF Load / Spectrum
—m=  Acoustic [——m

under test Coupler Analyzer

Test Fixture

5.8.3 Measurement Data
The detailed test data see: Appendix 301 025.
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5.9 Conducted spurious emissions conveyed to the antenna

Test Requirement
Test Method:
Limit:

5.9.1 E.U.T. Operation

Operating Environment:

Temperature: 23.2 °C

EN 301 025 clause 8.8.1
EN 301 025 clause 8.8.2

The power of any conducted spurious emission on any discrete frequency

shall not exceed 0,25 uWw.

Humidity:  56.5 % RH

Atmospheric Pressure: 1015  par

Test mode: 04: TX mode, Keep the EUT in transmitting mode.

5.9.2 Test Setup Diagram

Equipment Under
Test

Calibrated

Spectrum

Attenuator

et

5.9.3 Measurement Procedure and Data
The detailed test data see: Appendix 301 025.
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5.10 Cabinet radiation spurious emissions

Test Requirement EN 301 025 clause 8.9.1
Test Method: EN 301 025 clause 8.9.2
Measurement Distance: 3m

Limit: When the transmitter is in stand-by the cabinet radiation and spurious
emissions shall not exceed 2 nW.

When the transmitter is in operation the cabinet radiation and spurious
emissions shall not exceed 0,25 uWw.

5.10.1 E.U.T. Operation

Operating Environment:
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar

Test mode: 04: TX mode, Keep the EUT in transmitting mode.
5.10.2 Test Setup Diagram

| Antenna Tower
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i Antenna
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30MHz-1GHz Above 1GHz
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5.10.3 Measurement Data

1. Scan from 30MHz to 12.75GHz, find the maximum radiation frequency to measure.

2. The technique used to find the Spurious Emissions of the transmitter was the antenna substitution
method. Substitution method was performed to determine the actual ERP/EIRP emission levels of the
EUT.

Below 1GHz test procedure as below:

1) The EUT was powered on and placed on a table in the chamber. The antenna of the transmitter was
extended to its maximum length. modulation mode and the measuring receiver shall be tuned to the
frequency of the transmitter under test.

2) Rotating through 360° the turntable. After the fundamental emission was maximized, a field strength
measurement was made.

3) Steps 1) and 2) were performed with the EUT and the receive antenna in both vertical and horizontal
polarization.

4) The transmitter was then removed and replaced with another antenna. The center of the antenna
was approximately at the same location as the center of the transmitter.

5) A signal at the disturbance was fed to the substitution antenna by means of a non-radiating cable.
With both the substitution and the receive antennas horizontally polarized, the receive antenna was
raised and lowered to obtain a maximum reading at the test receiver. The level of the signal generator
was adjusted until the measured field strength level in step 2) is obtained for this set of conditions.

6) The output power into the substitution antenna was then measured.
7) Steps 5) and 6 )were repeated with both antennas vertically polarized.
8) Calculate power in dBm by the following formula:

ERP(dBm) = Pg(dBm) — cable loss (dB) + antenna gain (dBi)

where:

Pg is the generator output power into the substitution antenna.

Above 1GHz test procedure as below:

1) Different between above is the test site, change from Semi- Anechoic Chamber to fully Anechoic
Chamber.

2) Calculate power in dBm by the following formula:
EIRP(dBm) = Pg(dBm) — cable loss (dB) + antenna gain (dBi)
EIRP=ERP+2.15dB

where:

Pg is the generator output power into the substitution antenna.

The detailed test data see: Appendix 301 025.
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5.11 Transient frequency behaviour of the transmitter

Test Requirement EN 301 025 clause 8.10.1
Test Method: EN 301 025 clause 8.10.2
Limit: During the periods of time t1 and t3 the frequency difference shall not

exceed +25 kHz.

The frequency difference after the end of t2 shall be within the limit of the
frequency error given in clause 8.1.

During the period of time t2 the frequency difference shall not exceed +12,5
kHz.

Before the start of t3 the frequency difference shall be within the limit of the
frequency error given in clause 8.1.

5.11.1 E.U.T. Operation

Operating Environment:

Temperature: 232 °C Humidity: 56.5 % RH Atmospheric Pressure: 1015 par
Test mode: 04: TX mode, Keep the EUT in transmitting mode.
5.11.2 Test Setup Diagram
Transmitter (ad)
under test 20 £2 power -J' — o Test . )
attenuator Combining Iscriminator o
network Storage
oscilloscope

Signal generator

5.11.3 Measurement Procedure and Data
The detailed test data see: Appendix 301 025.
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5.12 Residual modulation of the transmitter

Test Requirement EN 301 025 clause 8.11.1
Test Method: EN 301 025 clause 8.11.2
Limit: The residual modulation shall not exceed -40 dB on either 12,5 kHz or 25

kHz channels.

5.12.1 E.U.T. Operation

Operating Environment:
Temperature: 232 °C Humidity: ~ 56.5 % RH Atmospheric Pressure: 1015 par

Test mode: 04: TX mode, Keep the EUT in transmitting mode.
5.12.2 Test Setup Diagram

Transmitter Audio

s % Power >

it attenuator Analyzer

Modulating
signal
generator

5.12.3 Measurement Procedure and Data

The detailed test data see: Appendix 301 025.
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5.13 Frequency error (demodulated DSC signal)
Test Requirement: EN 301 025 clause 8.12.1
Test Method: EN 301 025 clause 8.12.2
Limit: The measured frequency from the demodulator at any time for the B-state

shall be within 2 100 Hz + 10 Hz and for the Y-state within 1 300 Hz + 10 Hz.

5.13.1 E.U.T. Operation

Operating Environment;
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar

Test mode: 04: TX mode, Keep the EUT in transmitting mode.
5.13.2 Test Setup Diagram

Signal
Generator A

AF Load / Audio
Combiner > Acoustic

under test Coupler Ana Iyzer
Signal J Test Fixture

Generator B

Transmitter

Y
A
v

5.13.3 Measurement Data
The detailed test data see: Appendix 301 025.
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5.14 Modulation index for DSC

Test Requirement: EN 301 025 clause 8.13.1
Test Method: EN 301 025 clause 8.13.2
Limit: The modulation index shall be 2,0 + 10 %.

5.14.1 E.U.T. Operation

Operating Environment;
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode: 04: TX mode, Keep the EUT in transmitting mode.

5.14.2 Test Setup Diagram

Signal
Generator A
Transmitter AF Load / Audio
Combiner > = Acoustic -
under test Coupler Ana Iyzer
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Generator B JEEEILE

5.14.3 Measurement Data

The detailed test data see: Appendix 301 025.
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5.15 Modulation rate for DSC

Test Requirement: EN 301 025 clause 8.14.1
Test Method: EN 301 025 clause 8.14.2
Limit: The frequency shall be 600 Hz + 30 ppm corresponding to a modulation rate

of 1 200 baud.

5.15.1 E.U.T. Operation

Operating Environment:
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar

Test mode: 04: TX mode, Keep the EUT in transmitting mode.
5.15.2 Test Setup Diagram

Signal
Generator A
Transmitter AF Load / Audio
Combiner > = Acoustic -
under test Coupler Ana Iyzer
Signal
Generator B JEEEILE

5.15.3 Measurement Data

The detailed test data see: Appendix 301 025.
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5.16 Testing of free channel transmission on DSC channel 70

Test Requirement: EN 301 025 clause 8.15.1
Test Method: EN 301 025 clause 8.15.2
Limit: If the format specifier is distress or the category is either distress, urgency or

safety in the transmitted DSC call, the call shall be transmitted while the
signal generator output is still on. Otherwise the call shall not be transmitted
until the signal generator output has been turned off.

5.16.1 E.U.T. Operation

Operating Environment:
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode: 04: TX mode, Keep the EUT in transmitting mode.

5.16.2 Test Setup Diagram

Signal
Generator A

Transmitter AF Load / Spectrum
Combiner »  Acoustic

’—> under test Coupler Analyzer
Signal Test Fixture

Generator B

Y
L

5.16.3 Measurement Data

It shall be verified that, after transmission of a DSC call, the transmitter re-tunes to the original channel.
However in the case of a distress call the transmitter shall tune to channel 16 and automatically select
the maximum power.
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5.17 Harmonic distortion and rated audio-frequency output power

Test Requirement: EN 301 025 clause 9.1.1
Test Method: EN 301 025 clause 9.1.2
Limit: The rated audio-frequency output power shall be at least:

* 2 W in a loudspeaker;
* 1 mW in the handset earphone.
The harmonic distortion shall not exceed 10 %.

5.17.1 E.U.T. Operation

Operating Environment:
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar

Test mode: 05: RX mode, Keep the EUT in receiving mode.
5.17.2 Test Setup Diagram

Transmitter Audio
e > Power >
- attenuator Analyzer

Modulating
signal
generator

5.17.3 Measurement Data

The detailed test data see: Appendix 301 025.
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5.18 Audio frequency response

Test Requirement: EN 301 025 clause 9.2.1
Test Method: EN 301 025 clause 9.2.2
Limit; The audio frequency response shall not deviate by more than +1 dB or -3 dB

from a characteristic giving the output level as a function of the audio
frequency, decreasing by 6 dB per octave and passing through the
measured point at 1 kHz (see figure 5).

14

12°

=i
[=]
L

Audio output level (dB relative to reference level at 1 000 Hz)
E [

-12
14 -

0,3 0,5 1 2 3 kHz

Maodulating frequency

Figure 5: Audio frequency response
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5.18.1 E.U.T. Operation

Operating Environment;

Temperature: 23.2 °C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar

Test mode: 05: RX mode, Keep the EUT in receiving mode.
5.18.2 Test Setup Diagram

Transmitter :
Y Power Audio
under =
i attenuator Analyzer

Modulating
signal
generator

A test signal of +60 dB 1 V (e.m.f.), at a carrier frequency equal to the nominal frequency of the receiver
and modulated with normal test modulation (see clause 6.4) shall be applied to the receiver antenna
port under the conditions specified in clause 6.1.

The receiver's audiofrequency power control shall be set so as to produce a power level equal to 50 %
of the rated output power (see clause 9.1). This setting shall remain unchanged during the test.

The frequency deviation shall then be reduced to +1 kHz and the audio output is the reference point in
figure 5 (1 kHz corresponds to 0 dB).

The frequency deviation shall remain constant while the modulation frequency is varied between 300 Hz
and 3 kHz and the output level shall then be measured.

The measurement shall be repeated with a test signal at frequencies 1,5 kHz above and below the
nominal frequency of the receiver.

5.18.3 Measurement Data

The detailed test data see: Appendix 301 025.
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5.19 Maximum usable sensitivity
Test Requirement: EN 301 025 clause 9.3.1
Test Method: EN 301 025 clause 9.3.2
Limit: The maximum usable sensitivity for either 25 kHz or 12,5 kHz channels shall

not exceed +6 dBuV (e.m.f.) under normal test conditions and +12 dBuV
(e.m.f.) under extreme test conditions.

5.19.1 E.U.T. Operation

Operating Environment;
Temperature: 23.2 °C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode: 05: RX mode, Keep the EUT in receiving mode.

5.19.2 Test Setup Diagram

Transmitter Audio
el % Power >
et attenuator Analyzer

Modulating
signal
generator

A test signal at a carrier frequency equal to the nominal frequency of the receiver, modulated by the
normal test modulation (see clause 6.4) shall be applied to the receiver input. An audio frequency load
and a measuring instrument for measuring SINAD ratio (through a psophometric network as specified in
clause 9.3.1) shall be connected to the receiver output terminals.

The level of the test signal shall be adjusted until a SINAD ratio of 20 dB is obtained, using the
psophometric network and with the receiver's audio-frequency power control adjusted to produce 50 %
of the rated output power. Under these conditions, the level of the test signal at the input is the value of
the maximum usable sensitivity.

The measurements shall be made under normal test conditions (see clause 6.13) and under extreme
test conditions (see clauses 6.14.1 and 6.14.2 applied simultaneously).

A receiver output power variation of £3 dB relative to 50 % of the rated output power may be allowed for
sensitivity measurements under extreme test conditions.

5.19.3 Measurement Data

The detailed test data see: Appendix 301 025.
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5.20 Co-channel rejection
Test Requirement EN 301 025 clause 9.4.1

Test Method:
Limit:

EN 301 025 clause 9.4.2

The co-channel rejection ratio, at any frequency of the unwanted signal
within the specified range, shall be between:

* -10dB and 0 dB for 25 kHz channels;
* -12 dB and 0 dB for 12,5 kHz channels.

5.20.1 E.U.T. Operation

Operating Environment:

Temperature:
Test mode:

23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
05: RX mode, Keep the EUT in receiving mode.

5.20.2 Test Setup Diagram

Signal
Generator A
Transmitter AF Load / Audio
Combiner > = Acoustic -
under test Coupler Ana Iyzer
Signal
Generator B JEEEILE

5.20.3 Measurement Data

The detailed test data see: Appendix 301 025.
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5.21 Adjacent channel selectivity
Test Requirement EN 301 025 clause 9.5.1
Test Method: EN 301 025 clause 9.5.2
Limit: 25 kHz channels: the adjacent channel selectivity shall be not less than 70
dB under normal test conditions and not less than 60 dB under extreme test
conditions.

12,5 kHz channels: the adjacent channel selectivity shall be not less than 60
dB under normal test conditions and not less than 50 dB under extreme test

conditions.
5.21.1 E.U.T. Operation
Operating Environment:
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode: 05: RX mode, Keep the EUT in receiving mode.
5.21.2 Test Setup Diagram
Signal
Generator A
Transmitter AF Load / Audio
Combiner > = Acoustic -
under test Coupler Analyzer
Signal
Generator B Test Fixture

5.21.3 Measurement Data
The detailed test data see: Appendix 301 025.
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5.22 Spurious response rejection
Test Requirement EN 301 025 clause 9.6.1
Test Method: EN 301 025 clause 9.6.2
Limit: At any frequency separated from the nominal frequency of the receiver by
more than 25 kHz, the spurious response rejection ratio shall be not less
than 70 dB.
5.22.1 E.U.T. Operation
Operating Environment;
Temperature: 23.2 °C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode: 05: RX mode, Keep the EUT in receiving mode.

5.22.2 Test Setup Diagram

Signal
Generator A
Transmitter AF Load / AUdIO
Combiner - Acoustic -
under test Coupler Ana Iyzer
Signal
Generator B JEE AL

5.22.3 Measurement Data
The detailed test data see: Appendix 301 025.
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5.23 Intermodulation response

Test Requirement EN 301 025 clause 9.7.1
Test Method: EN 301 025 clause 9.7.2
Limit: The intermodulation response ratio shall be greater than 68 dB.

5.23.1 E.U.T. Operation

Operating Environment;
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode: 05: RX mode, Keep the EUT in receiving mode.

5.23.2 Test Setup Diagram

Signal |
Generator A
Psophometric
L | .
Signal o Combiner L Transmitter | AFLoad/ | weighting
Generator B o - under test > Acoustic ™ network and
] Coupler SINAD meter
Test Fixture
Signal L]
Generator C

5.23.3 Measurement Data

The detailed test data see: Appendix 301 025.
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5.24 Blocking or desensitization
Test Requirement EN 301 025 clause 9.8.1
Test Method: EN 301 025 clause 9.8.2
Limit: The blocking level for any frequency within the specified ranges, shall be not

less than 90 dBuV (e.m.f.), except at frequencies on which spurious
responses are found.

5.24.1 E.U.T. Operation

Operating Environment:
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode: 05: RX mode, Keep the EUT in receiving mode.

5.24.2 Test Setup Diagram

Signal
Generator A
Transmitter AF Load / Audio
Combiner > = Acoustic -
under test Coupler Ana Iyzer
Signal
Generator B JEEEILE

5.24.3 Measurement Data

The detailed test data see: Appendix 301 025.
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5.25 Spurious emission

Test Requirement EN 301 025 clause 9.9.1
Test Method: EN 301 025 clause 9.9.2
Limit: The power of any spurious emission shall not exceed 2 nW at any frequency

in the range between 9 kHz and 2 GHz.

5.25.1 E.U.T. Operation

Operating Environment:
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode: 05: RX mode, Keep the EUT in receiving mode.

5.25.2 Test Setup Diagram

Equipment Under Calibrated Spectrum
Test Attenuator Anahyzer

5.25.3 Measurement Data
The detailed test data see: Appendix 301 025.

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 accessible at hitp://www.sgs. com.’enfTerms and-Conditions.aspx and, for electronic format documents,
subject to Terms and Conditions for Electronic

Attention is drawn to the limitation of liability, indemnification and |ur|sd|cl|0n 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.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at télephone: (B6-755) 8307 1443,
or email: CN.Doccheck@sgs.com

No.1 Workshop, M-10, Middle Section, Science & Technology Park, Shenzhen, China 518057  t (86-755)26012053 f (86-755)26710594  www.sgsgroup.com.cn
HE - Rl BEEREM-106—8] 5 HB4: 518057  t (86-755)26012053 f (86-755)26710594  sgs.china@sgs.com
I

(P
). Ld

Member of the SGS Group (SGS SA)



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

Report No.: SZCR220600204005
Page: 45 of 90

5.26 Receiver radiated spurious emissions

Test Requirement EN 301 025 clause 9.10.1
Test Method: EN 301 025 clause 9.10.2
Limit: The power of any spurious emission shall not exceed 2 nW at any frequency

in the range between 9 kHz and 2 GHz.

5.26.1 E.U.T. Operation

Operating Environment:
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode: 05: RX mode, Keep the EUT in receiving mode.

5.26.2 Test Setup Diagram

Antenna Tower

[ Antenna Tower

o
‘Gound Reference Plane I;"——“_-‘

Gound Reference Plane

Test Receiver | = |

30MHz—-1GHz Above 1GHz
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5.26.3 Measurement Data

1. Scan from 30MHz to 2GHz, find the maximum radiation frequency to measure.

2. The technique used to find the Spurious Emissions of the transmitter was the antenna substitution
method. Substitution method was performed to determine the actual ERP/EIRP emission levels of the
EUT.

Below 1GHz test procedure as below:

1) The EUT was powered on and placed on a table in the chamber. The antenna of the transmitter was
extended to its maximum length. Receiver mode and the measuring receiver shall be tuned to the
frequency of the transmitter under test.

2) Rotating through 360° the turntable. After the fundamental emission was maximized, a field strength
measurement was made.

3) Steps 1) and 2) were performed with the EUT and the receive antenna in both vertical and horizontal
polarization.

4) The transmitter was then removed and replaced with another antenna. The center of the antenna
was approximately at the same location as the center of the transmitter.

5) A signal at the disturbance was fed to the substitution antenna by means of a non-radiating cable.
With both the substitution and the receive antennas horizontally polarized, the receive antenna was
raised and lowered to obtain a maximum reading at the test receiver. The level of the signal generator
was adjusted until the measured field strength level in step 2) is obtained for this set of conditions.

6) The output power into the substitution antenna was then measured.
7) Steps 5) and 6) were repeated with both antennas vertically polarized.
8) Calculate power in dBm by the following formula:

ERP(dBm) = Pg(dBm) — cable loss (dB) + antenna gain (dBi)

where:

Pg is the generator output power into the substitution antenna.

Above 1GHz test procedure as below:

1) Different between above is the test site, change from Semi- Anechoic Chamber to fully Anechoic
Chamber.

2) Calculate power in dBm by the following formula:
EIRP(dBm) = Pg(dBm) — cable loss (dB) + antenna gain (dBi)
EIRP=ERP+2.15dB

where:

Pg is the generator output power into the substitution antenna.

The detailed test data see: Appendix 301 025.

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 accessible 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-an -Condmons.’Terms-a-Dncumenl.aspr
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, forgsry 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 repon refer onl¥ to the sample(s) tested and such sample(s) are retained for 30 days on

Attention: To chec

or email: CN.Docchec con

No.1 Workshop, M-10, Middle S deence&TechnoIogyPark‘Shenzhen,Chma 518057 t (86-755)26012053 f (86-755) 26710594  www.sgsgroup.com.cn
HE - Rl BEEREM-106—8] 5 HB4: 518057  t (86-755)26012053 f (86-755)26710594  sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)

testing finspection report & certificate, please contact us at tel =phgns (86-755) 8307 1443,




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

Report No.: SZCR220600204005
Page: 47 of 90

5.27 Receiver residual noise level

Test Requirement EN 301 025 clause 9.11.1
Test Method: EN 301 025 clause 9.11.2
Limit: The receiver residual noise level shall not exceed -40 dB.

5.27.1 E.U.T. Operation

Operating Environment:
Temperature: 232 °C  Humidity: ~ 56.5 % RH Atmospheric Pressure: 1015 par

Test mode: 05: RX mode, Keep the EUT in receiving mode.
5.27.2 Test Setup Diagram

Transmitter o Audio
under "

Eict attenuator Analyzer

Modulating
signal
generator

5.27.3 Measurement Procedure and Data
The detailed test data see: Appendix 301 025.

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 accessible 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:,

Attention is drawn to the limitation of liability, indemnification and |ur|sd|cl|0n 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.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at télephone: (B6-755) 8307 1443,
or email: CN.Doccheck@sgs.com

No.1 Workshop, M-10, Middle Section, Science & Technology Park, Shenzhen, China 518057  t (86-755)26012053 f (86-755)26710594  www.sgsgroup.com.cn

HE - R HEEREM-106—S] B BE4R: 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.: SZCR220600204005

Page: 48 of 90
5.28 Squelch operation
Test Requirement EN 301 025 clause 9.12.1
Test Method: EN 301 025 clause 9.12.2
Limit: Under the conditions specified in a) clause 9.12.2, the audio frequency

output power shall not exceed -40 dB relative to the rated output power.

Under the conditions specified in b) clause 9.12.2, the input level shall not
exceed +6 dBuV (e.m.f.) and the SINAD ratio shall be at least 20 dB.

Under the conditions specified in ¢) clause 9.12.2, the input signal shall not
exceed +6 dBuV (e.m.f.) when the control is set at maximum.

5.28.1 E.U.T. Operation

Operating Environment:
Temperature: 232 °C Humidity: ~ 56.5 % RH Atmospheric Pressure: 1015 par

Test mode: 05: RX mode, Keep the EUT in receiving mode.
5.28.2 Test Setup Diagram

Transmitter
under — Power Y Frequency
test attenuator meter

5.28.3 Measurement Procedure and Data

The detailed test data see: Appendix 301 025.
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5.29 Squelch hysteresis

Test Requirement EN 301 025 clause 9.13.1
Test Method: EN 301 025 clause 9.13.2
Limit: The squelch hysteresis shall be between 3 dB and 6 dB.

5.29.1 E.U.T. Operation

Operating Environment;
Temperature: 232 °C  Humidity: ~ 56.5 % RH Atmospheric Pressure: 1015 par

Test mode: 05: RX mode, Keep the EUT in receiving mode.

5.29.2 Test Setup Diagram

Transmitter

under — Power R, Frequency

test attenuator meter

5.29.3 Measurement Procedure and Data

The detailed test data see: Appendix 301 025.
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5.30 Multiple watch characteristic
Test Requirement EN 301 025 clause 9.14.1
Test Method: EN 301 025 clause 9.14.2
Limit: The scanning period shall not exceed 2 s.

The dwell time on the priority channel shall not exceed 150 ms.

The dwell time on the additional channel shall be between 850 ms and 2 s
as indicated by the time of the gap between two output bursts.

5.30.1 E.U.T. Operation

Operating Environment:
Temperature: 232 °C  Humidity: ~ 56.5 % RH Atmospheric Pressure: 1015 ypar
Test mode: 05: RX mode, Keep the EUT in receiving mode.

5.30.2 Test Setup Diagram

Transmitter
under — Power Y Frequency
test attenuator meter

5.30.3 Measurement Procedure and Data

The detailed test data see: Appendix 301 025.
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5.31 Maximum usable sensitivity
Test Requirement: EN 301 025 clause 10.1.1
Test Method: EN 301 025 clause 10.1.2
Limit: The bit error ratio shall be equal to or less than 10-2.
5.31.1 E.U.T. Operation
Operating Environment:
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode: 05: RX mode, Keep the EUT in receiving mode.

5.31.2 Test Setup Diagram

DSC standard test signal containing DSC calls shall be applied to the receiver input. The input level
shall be 0 dBuV under normal test conditions and +6 dBuV under extreme test conditions.

The measurement shall be repeated under normal test conditions at the nominal carrier frequency +1,5
kHz. The bit error ratio in the decoder output shall be determined.

5.31.3 Measurement Data

The detailed test data see: Appendix 301 025.
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5.32 Co-channel rejection

Test Requirement EN 301 025 clause 10.2.1
Test Method: EN 301 025 clause 10.2.2
Limit: The bit error ratio shall be equal to or less than 10-2.

5.32.1 E.U.T. Operation

Operating Environment:
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar

Test mode: 05: RX mode, Keep the EUT in receiving mode.
5.32.2 Test Setup Diagram

Signal
Generator A
Transmitter AF Load / Audio
Combiner > = Acoustic -
under test Coupler Ana Iyzer
Signal
Generator B JEEEILE

5.32.3 Measurement Data
The detailed test data see: Appendix 301 025.
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5.33 Adjacent channel selectivity

Test Requirement EN 301 025 clause 10.3.1
Test Method: EN 301 025 clause 10.3.2
Limit: The bit error ratio shall be equal to or less than 10-2.

5.33.1 E.U.T. Operation

Operating Environment;
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode: 05: RX mode, Keep the EUT in receiving mode.

5.33.2 Test Setup Diagram

Signal

Generator A
: Transmitter AF Load / Audio

Combiner - Acoustic
Coupler Analyzer

Y
\
Y

under test

Signal

Generator B Test Fixture

5.33.3 Measurement Data

The detailed test data see: Appendix 301 025.
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5.34 Spurious response and blocking immunity

Test Requirement EN 301 025 clause 10.4.1
Test Method: EN 301 025 clause 10.4.2
Limit; The bit error ratio shall be equal to or less than 102

5.34.1 E.U.T. Operation

Operating Environment;
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode: 05: RX mode, Keep the EUT in receiving mode.

5.34.2 Test Setup Diagram

Signal

Generator A
: Transmitter AF Load / Audio

Combiner - Acoustic
Coupler Analyzer

Y
\
Y

under test

Signal

Generator B Test Fixture

5.34.3 Measurement Data

The detailed test data see: Appendix 301 025.
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5.35 Intermodulation response

Test Requirement EN 301 025 clause 10.5.1
Test Method: EN 301 025 clause 10.5.2
Limit: The bit error ratio shall be equal to or less than 10-2.

5.35.1 E.U.T. Operation

Operating Environment;
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode: 05: RX mode, Keep the EUT in receiving mode.

5.35.2 Test Setup Diagram

Signal |
Generator A
Psophometric
L | .
Signal o Combiner L Transmitter | AFLoad/ | weighting
Generator B o - under test > Acoustic ™ network and
] Coupler SINAD meter
Test Fixture
Signal L]
Generator C

5.35.3 Measurement Data

The detailed test data see: Appendix 301 025.
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5.36 Dynamic range
Test Requirement EN 301 025 clause 10.6.1
Test Method: EN 301 025 clause 10.6.2
Limit: The bit error ratio shall be equal to or less than 102
5.36.1 E.U.T. Operation
Operating Environment:
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode: 05: RX mode, Keep the EUT in receiving mode.

5.36.2 Test Setup Diagram

Transmitter Audio

. % Power >

£ icf attenuator Analyzer

Modulating
signal
generator

A test signal in accordance with the DSC standard test signal containing consecutive DSC calls, shall
be applied to the receiver input. The level of the test signal shall alternate between 100 dBuV and 0
dBuV.

The bit error ratio in the decoder output shall be determined.
5.36.3 Measurement Data

The detailed test data see: Appendix 301 025.
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5.37 Spurious emissions

Test Requirement EN 301 025 clause 10.7.1
Test Method: EN 301 025 clause 10.7.2
Limit: The power of any spurious emission shall not exceed 2 nW at any frequency

in the range between 9 kHz and 2 GHz.

5.37.1 E.U.T. Operation

Operating Environment:
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode: 05: RX mode, Keep the EUT in receiving mode.

5.37.2 Test Setup Diagram

Transmitter

under — Power R, Frequency

test attenuator meter

5.37.3 Measurement Data

The detailed test data see: Appendix 301 025.
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5.38 Simultaneous reception
Test Requirement EN 301 025 clause 10.8.1
Test Method: EN 301 025 clause 10.8.2
Limit: For radiotelephony operation the SINAD ratio shall be no less than 20 dB in

the presence of the DSC test signal.
The DSC bit error ratio shall be equal to or less than 102,

5.38.1 E.U.T. Operation

Operating Environment:
Temperature: 23.2°C Humidity:  56.5 % RH Atmospheric Pressure: 1015 mbar
Test mode: 05: RX mode, Keep the EUT in receiving mode.

5.38.2 Test Setup Diagram

The radiotelephone shall be set for operation on channel 16.
Two input signals shall be connected to the receiver input terminal via combining network.

The radiotelephone test signal shall be at a carrier frequency equal to the nominal frequency of the
receiver, modulated by the normal test modulation shall be applied to the receiver input.

An audiofrequency load and a measuring instrument for measuring SINAD ratio (through a
psophometric network) shall be connected to the receiver output terminals.

The radiotelephone test signal level shall be set for +20 dBuV.

The SINAD shall be measured with and without the presence of the DSC test signal.
The DSC standard test signal input level shall be 0 dBuV containing DSC calls.

The bit error ratio in the decoder output shall be determined.

5.38.3 Measurement Data

The detailed test data see: Appendix 301 025.
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6 Photographs

6.1 Transmitter spurious emissions(SOMHz-ZGHz) Test Setup
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6.3 EUT Constructional Details

Refer to Appendix A - Photographs of EUT Constructional Details for SZCR2206002040AT.
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7 Appendix
7.1 Appendix A---EN301 025 Test data.

1.Transmitter/Frequency error

Measured Measured

Test Power o
Temperature ; Result for Result for Limit )
Frequency o Supplied ) Verdict
O High Power | Low Power | (KHz)
(MHz) (V Dc)

(KHz) (KHz)

Normal condition

156.8 Tnor=25 Vnor=12 0.021 0.022 +1.5 Pass

Extreme condition

Tmin=-15 Vmin=10.8 0.021 0.007 +1.5 Pass
Tmin=-15 Vmax=15.6 0.017 0.015 +1.5 Pass
1568 Tmax=55 Vmin=10.8 0.014 0.018 +1.5 Pass
Tmax =55 Vmax=15.6 0.016 0.012 +1.5 Pass

2. Transmitter/Carrier power

Power Channel Measured
Test Temperature ) ) Limit )
o Supplied Separation Result Verdict
Channel 0O (dBm)
(V Dc) (KHz) (dBm)

Highest RF output power (conducted)

Normal condition

43.54 42.48+1.5 Pass

Tnor=25 Vnor=12 25 43.27 42.48+1.5 Pass

H 43.45 42.48+1.5 Pass
Extreme condition

Tmin=-15 Vmin=10.8 43.27 41.98+2,-3 Pass

: Tmin=-15 Vmax=15.6 25 43.36 41.98+2,-3 Pass
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Tmax=55 Vmin=10.8 43.46 41.98+2,-3 Pass

Tmax =55 Vmax=15.6 43.44 41.98+2,-3 Pass
Tmin=-15 Vmin=10.8 43.38 41.98+2,-3 Pass
Tmin=-15 Vmax=15.6 43.51 41.98+2,-3 Pass

M Tmax=55 Vmin=10.8 43.47 41.98+2,-3 Pass
Tmax =55 Vmax=15.6 43.26 41.98+2,-3 Pass
Tmin=-15 Vmin=10.8 43.33 41.98+2,-3 Pass
Tmin=-15 Vmax=15.6 43.28 41.98+2,-3 Pass

: Tmax=55 Vmin=10.8 43.39 41.98+2,-3 Pass
Tmax =55 Vmax=15.6 43.41 41.98+2,-3 Pass

Lowest RF output power (conducted)
Normal condition

L 294 20~30dBm Pass
Tnor=25 Vnor=12 25 29.1 20~30dBm Pass

H 29.0 20~30dBm Pass

Extreme condition

Tmin=-15 Vmin=10.8 20.1 20~30dBm Pass
Tmin=-15 Vmax=15.6 29.2 20~30dBm Pass

: Tmax=55 Vmin=10.8 29.2 20~30dBm Pass
Tmax =55 | Vmax=15.6 29.0 20~30dBm Pass
Tmin=-15 Vmin=10.8 29.0 20~30dBm Pass
Tmin=-15 Vmax=15.6 29.2 20~30dBm Pass

M Tmax=55 Vmin=10.8 2 29.5 20~30dBm Pass
Tmax =55 | Vmax=15.6 29.4 20~30dBm Pass
Tmin=-15 Vmin=10.8 20.1 20~30dBm Pass
Tmin=-15 Vmax=15.6 20.1 20~30dBm Pass

: Tmax=55 Vmin=10.8 29.3 20~30dBm Pass
Tmax =55 Vmax=15.6 29.0 20~30dBm Pass

Note: The rated high power: 25W=43.98dBm, The rated low power: 1W=30dBm
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3. Transmitter/Frequency deviation
Test Modulation Maximum Deviation(KHz) o
Frequency | Frequency | Input level Verdict

(MH2) H2) High Power Low Power (KHz)
100 20dB 3KHz 2.35 2.44 5.0 Pass
200 20dB 3KHz 1.51 1.65 5.0 Pass
300 20dB 3KHz 1.46 1.51 5.0 Pass
400 20dB 3KHz 2.08 2.13 5.0 Pass
500 20dB 3KHz 2.67 2.83 5.0 Pass

106:8 1000 20dB 3KHz 3.87 3.94 +5.0 | Pass
1500 20dB 3KHz 3.68 3.87 +5.0 Pass
2000 20dB 3KHz 3.62 3.74 +5.0 Pass
2500 20dB 3KHz 3.61 3.85 +5.0 Pass
3000 20dB 3KHz 341 3.50 +5.0 Pass

4. Transmitter/Reduction of frequency deviation at modulation freq. above 3kHz

Test Modulation Maximum Deviation(KHz) o
Frequency | Frequency | Input level Verdict

(MH2) H2) High Power Low Power | (KHz)
3000 / / / 5 /
3000 3KHz 3.345 3.554 5 Pass
3100 3KHz 3.267 3.441 5 Pass
4000 3KHz 1.871 2.056 3.92 Pass
5000 3KHz 0.676 0.817 3.92 Pass
6000 3KHz 0.124 0.258 1.5 Pass

1568 8000 3KHz 0.019 0.022 0.77 Pass
10000 3KHz 0.045 0.042 0.46 Pass
12000 3KHz 0.045 0.021 0.30 Pass
15000 3KHz 0.018 0.023 0.18 Pass
20000 3KHz 0.027 0.025 0.09 Pass
25000 3KHz 0.011 0.011 0.05 Pass
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5. Transmitter/Sensitivity of the modulator, including microphone
Test Frequency Deviation(KHz) Limit(KHz)
Sound Level ;
Frequency ) ) Verdict
dB(A) High Power Low Power High Low
(MHz2)
156.8 94 2.2 11 +3.0 1.5 Pass
6. Transmitter/Audio Frequency Response
Test Modulation )
o _ | Modulation Index(dB) ;
Frequency | Frequency Upper Limit | Lower Limit ) Verdict
Relative. To 1KHz
(MHz2) (Hz)
300 -9.5 -13.5 -9.51 Pass
500 -5 -9 -5.57 Pass
800 -0.9 -4.9 -1.54 Pass
1000 1 -3 0 Pass
156.8 1500 4.5 0.5 3.12 Pass
1800 6.1 2.1 5.11 Pass
2000 7 3 5.46 Pass
2500 9 5 7.05 Pass
3000 10.5 6.5 9.37 Pass
7. Transmitter/Audio frequency harmonic distortion of the emission
Test Power Modulation | AF Distortion(%) o
Temperature ) Limit )
Frequency o Supplied Frequency | High Low Verdict
49 (%)
(MHz) (V Dc) (Hz) Power | Power
Normal condition
300 3.1 3.1 <10 Pass
156.8 Tnor=25 Vnor=12 500 3.7 3.7 <10 Pass
1000 3.9 3.9 <10 Pass
Extreme condition
Tmin=-15 Vmin=10.8 1000 25 2.5 <10 Pass
156.8 Tmin=-15 Vmax=15.6 1000 2.1 2.1 <10 Pass
' Tmax=55 | Vmin=10.8 1000 2.6 2.6 <10 | Pass
Tmax =55 Vmax=15.6 1000 1.7 1.7 <10 Pass
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8. Transmitter/Adjacent channel power

Test Adjacent Adjacent channel Power(dBc) o _
Limit Verdict
Channel Channel High Power Low High

25 kHz channel:

L -74.11 -73.57 70 dB below the | pass
carrier power of
the transmitter

M Fn + 25KHz -73.47 -73.55 without any need Pass

to be below the

spurious emission
H -73.24 -73.46 limit of 0,25 yW. Pass
12,5 kHz channel:
60 dB below the

L -74.16 -73.28 carrier power of Pass
the transmitter

without any need

Fn - 25KH
M ’ -73.04 -73.54 to be below the Pass
spurious
H -73.22 74.74 emission limit of Pass

0,25 pyW.
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9. Transmitter/Conducted spurious emissions conveyed to the antenna

25KHz, High Power, Assigned Frequency:156.025MHz, 9KHz-150KHz
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25KHz, High Power, Assigned Frequency:156.025MHz, 30MHz-1GHz
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25KHz, High Power, Assigned Frequency:156.8MHz, 9KHz-150KHz
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. Keysight Spectrum Analyzer - Swept SA

| SENSE:PULSE [ Z\ALIGN OFF [12:05:55 PM1ul 09, 2022

Avg Type: RMS

PNO: Fast (5 Trig: Free Run Avg|Hold: 15/100
IFGain:Low Atten: 6 dB

Mkr1 150.0 kHz|[RELCSEEL
Ref +12.00 dBm 11 150.0 kb

Next Pk Right
Next Pk Left

Marker Delta;

Start 0.15 MHz Stop 30.00 MHz

#Res BW 10 kHz #VBW 30 kHz* Sweep 368.6 ms (10000 pts)
= status| 1 DC Coupled
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25KHz, High Power, Assigned Frequency:156.8MHz, 30MHz-1GHz

= Keys\ghtSpectrum Ana\y’xar Swept SA |i||i|&||

50 9 /A DC SENSE:PULSE] /\ALIGN OFF :10:! Peak S h
Marker 1 313 559355936 MHz . Avg Type: RMS TRAC y eak Searc

PNO: Fast () Trig: Free Run Avg|Hold: 55/100
IFGain:Low Atten: 6 dB

NextPeak
Ref Offset 15 dB Mkr1 313.56 MHz

fo dBldlv Ref -12.00 dBm -81.860 dBm F———

Next Pk Right
 sssnsesses |
Next Pk Left
[z |

Marker Delta

e A e R i o bl Mt

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 50 MHz* Sweep 115.3 ms (10000 pts)

sTATUS ! DC Coupled

25KHz, High Power, Assigned Frequency:156.8MHz, 1GHz-2GHz

- Keysight Spectrum Analyzer - Swept SA [E=RER
RF 50 QADC | [ SENSE:PULSE [ /NALIGN OFF  [12:12:05 PMJul 09,2022 Peak § h
: eak Searc
Marker 1 1.866286628663 GHz ) Avg Type: RMS
PNO: Fast () 1rig: Free Run Avg|Hold:>100/100
=
IFGain:Low Atten: 6 dB

Mkr1 1.866 29 GHz NextPeak
Ref Offset 1.5 dB
1LUgBIdw R:f -1529:00 dBm 72.546 dBm

Next Pk Right
Next Pk Left

Marker Delta

Start 1.0000 GHz Stop 2.0000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10000 pts)
= 1.DC Coupled
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10.Cabinet radiation and conducted spurious emissions other than those conveyed to the antenna
Assigned Frequency:156.8MHz, High Power, Stand-by mode
Frequency Polarity Emission Level Limit Over Limit

MHz HIV dBm dBm dBm
251.24 H -61.22 -57 -4.22
374.11 H -62.45 -57 -5.45
608.59 H -63.16 -57 -6.16
252.07 V -61.47 -57 -4.47
1634.11 V -66.73 -57 -9.73
1857.64 \Y -66.89 -57 -9.89

Assigned Frequency:156.8MHz, High Power, Operation mode
Frequency Polarity Emission Level Limit Over Limit

MHz HIV dBm dBm dBm
468.54 H -41.24 -36 -5.24
636.85 H -43.46 -36 -7.46
1075.49 H -44.51 -36 -8.51
471.66 V -41.27 -36 -5.27
635.88 V -43.77 -36 -7.77
1077.68 V -46.65 -36 -10.65
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11. Transmitter/Transient frequency behaviour of the transmitter

Assigned Frequency:156.8MHz, Turn On
Analog Demod @] :%r:
Ref Level 20.00 dem  Offset 30.00 dB
j ALt 3nde  AQT 100 ms DBW 25 kHz Freq 156.8 MHz
TRG:IFP PA
A(FM) @ 14P Clrw Ref:0.00 Hz DC
40 kHz
30 kHz
20 kH
10 kH ITYEANNARI NN ARE AN RN EREN NNl RANANRNAN] LAl
Nl | |
-10kH T e T ey
-20 kHz
-30 kHz
-40 kH:
CF 156.8 MHz 691 pts 10.0 ms/
'D Result Summary
Carrier Power: 19.80 dBm Garrier Offset: 75.66 Hz
+Peak | -Peak | iPeakfz | RMS | Mod. Freg. | SINAD | THD
FM 12,711 kHz =12.261 kHz 12,486 kHz 8.8525 kHz 1.0010 kHz === ===
Assigned Frequency:156.8MHz, Turn Off
Analog Demod '*@] lun
|
Ref Level 30.00 dem Offset 30.00 dB
o Attt 30de  AQT 100 ms DBW 25 kHz Freq 156.8 MHz
TRGIFP PA
A{FM) @ 14P Clrw Ref:0.00 Hz DC
mMi[1] -331.613555908 Hz
145 ps
40 kHz
30 kHz
20 kHz
| | M“ M ‘
|} | 1l SN e
| 1107
RN AR ANAR RN RRRARARRRT RE ]
20 kH:
-30 kHz:
=401 kH:
CF 156.8 MHz 691 pts 10.0 ms/
D Result Surnmary
Carrier Power: 22,69 dBm Carrier Offset: -13.73 Hz
+Peak | -Peak | Peakfz | RMS |_mod. Freq. | SINAD | THD |
FM 12.560 kHz | -13.279 kHz | 12.919 kHz 5.1125 kHz - - -
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12. Transmitter/Residual modulation of the transmitter
Test Frequency Residual modulation Residual modulation limit -
erdict
(MHz) (dB) (dB)
156.8 -42 <-40 Pass
13. Transmitter/Frequency error (demodulated DSC signal)
Power Measured Measured
Test Temperature ) )
o Supplied Frequency | Tolerance Result Verdict
State )
(V Dc) (Hz) (Hz)
Normal condition, Assigned Frequency:156.525MHz(Channel 70)
B-state Tnor=25 Vnor=12 2100 +10 2100.02 Pass
Y-state Tnor=25 Vnor=12 1300 +10 1300.01 Pass

Extreme condition, Assigned Frequency:156.525MHz(Channel 70)

Tmin=-15 Vmin=10.8 2100 +10 2100.01 Pass

Tmin=-15 Vmax=15.6 2100 +10 2100.01 Pass
B-state

Tmax=55 Vmin=10.8 2100 +10 2100.01 Pass

Tmax =55 Vmax=15.6 2100 +10 2100.01 Pass

Tmin=-15 Vmin=10.8 1300 +10 1300.02 Pass

Tmin=-15 Vmax=15.6 1300 +10 1300.02 Pass
Y-state

Tmax=55 Vmin=10.8 1300 +10 1300.02 Pass

Tmax =55 Vmax=15.6 1300 +10 1300.01 Pass

14. Transmitter/Modulation index for DSC

Power Measured ) Measured
Test Temperature ) Modulation )
o Supplied Frequency ; Result Verdict
State O index
(V Dc) (Hz) (H2)
Normal condition, Assigned Frequency:156.525MHz(Channel 70)
B-state Tnor=25 Vnor=12 2100 2+10% 4150 Pass
Y-state Tnor=25 Vnor=12 1300 2+10% 2561 Pass
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15. Transmitter/Modulation rate for DSC

Test Power _ Frequency o
Temperature i Modulation Limit )
Frequency o Supplied ) Error Verdict
O Rate (bit/s) (ppm)
(MHz) (V Dc) (ppm)
156.525 Tnor=25 Vnor=12 1200 16.4 <30 Pass
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16. Transmitter/Occupied Bandwidth(Testing of free channel transmission on DSC channel 70)

DSC mode, Assigned Frequency:156.525MHz

High-dsc-1300Hz

[ Keysight Spectrum Analyzer - Occupied BW

Ref 50.00 dBm

QOccupied Bandwidth Total Power 44.1 dBm

Transmit Freq Error 42 Hz % of OBW Power 99.00 %

x dB Bandwidth 11.94 kHz x dB -26.00 dB

| SENSE:INT| | ANALIGN OFF [03:23:13 PMJun 09, 2022
Center Freq: 156.025000 MHz Radio Std: None TracelDetector
Trig: Free Run Avg|Hold: 10110

—-—
#FGain:Low #Atten: 20 dB Radio Device: BTS

Clear Write

Average

Max Hold

Span 50 kHz
#/BW 1KkHz Sweep 680.7 ms Min Hold

9.824 kHz

Low-dsc-1300Hz

Lo |

Ref

Center 156 MHz

QOccupied Bandwidth Total Power 40.6 dBm

Transmit Freq Error 41 Hz % of OBW Power 99.00 %
x dB Bandwidth 11.87 kHz x dB -26.00 dB

500 A | SENSE:INT| | /NALIGN OFF |03:20:52 PMun 09, 2022
Span 50. 000 kHz Center Freq: 156.025000 MHz
—»- Trig: Free Run Avg|Hold: 10110
#FGain:Low #Atten: 20 dB Radio Device: BTS

Radio Std: None TracelDetector

50.00 dBm

Clear Write

Span 50 kHz
#/BW 1kHz Sweep 680.7 ms

9.803 kHz
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17. Receiver/Harmonic distortion and rated audio-frequency output power

Signal | Modulation AF Loudspeaker Limit

Level | Frequency - - Output AF Distortion | Verdict
Pout Dist.(%

(dbuV) (Hz) Power(W) (%)

Normal condition, Assigned Frequency:156.8MHz

300 3.5 6.2 >2 <10 Pass
60 500 2.4 5.7 >2 <10 Pass
1000 2.3 2.3 >2 <10 Pass

18.Receiver/Audio Frequency Response for receiver

Modulation | Upper | Lower Relative Audio Power _
o o Max Min )
Frequency | Limit | Limit en(dB) Fn Fn e P Verdict
(H2) (dB) | (dB) (-1.5KHz) | (+1.5KHz)
Normal condition, Assigned Frequency:156.8MHz
300 115 7.5 8.2 8.5 8.72 8.72 8.2 Pass
500 7 3 5.85 5.83 5.42 5.85 5.42 Pass
800 2.9 -1.1 1.7 1.82 1.88 1.88 1.7 Pass
1000 1 -3 0 0 0 0 0 Pass
1500 -1.5 -5.5 -3.58 -3.42 -3.64 -3.42 -3.64 Pass
2000 -5 -9 -6.59 -7.55 -6.64 -6.59 -7.55 Pass
3000 -8.5 -12.5 | -11.04 -11.11 -11.07 -11.04 | -11.44 Pass
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19. Receiver/Maximum useable sensitivity
Power Receiver Sensitivity
Test Freq. Temp. ) o o i
o Supplied Sensitivity Limit Verdict
(MHz) 0O
(V Dc) (dBuV) (dBuVv)
Normal condition
156.8 Tnor=25 Vnor=12 -55 <6 Pass
Extreme condition
Tmin=-15 Vmin=10.8 -5.6 <12 Pass
Tmin=-15 Vmax=15.6 -5.6 <12 Pass
156.8
Tmax=55 Vmin=10.8 -2.7 <12 Pass
Tmax =55 Vmax=15.6 -2.8 <12 Pass
20. Receiver/Co-channel rejection
Unwanted
Test ) Rated AF Rejection . Lower
signal ) Upper Limit o ;
Freq. output power Ratio Limit Verdict
Frequency (dB)
(MHz) (W)@4 ohms (dB) (dB)
(MH2z)
Normal condition
Fn + 3KHz 2 7.8 0 -10 Pass
156.8 Fn 2 -8.2 0 -10 Pass
Fn - 3KHz 2 -8.6 0 -10 Pass
21. Receiver/Adjacent channel selectivity
Test Power Ratio of Unwanted to
Temperature ) ) Limit )
Freq. C) Supplied Wanted signal(dB) (dB) Verdict
(MHz) (V Dc) Fn + 25KHz | Fn - 25KHz
Normal condition
156.8 Tnor=25 Vnor=12 73.4 77.37 270 Pass
Extreme condition
Tmin=-15 Vmin=10.8 73.5 77.27 >60 Pass
6.8 Tmin=-15 Vmax=15.6 73.4 77.37 260 Pass
156.
Tmax=55 Vmin=10.8 73.4 77.17 =60 Pass
Tmax =55 Vmax=15.6 73.5 77.27 =60 Pass
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22. Receiver/Spurious response rejection
Frequency Rated AF o o )
Test ) Rejection Rejection ratio
- of spurious | output power ) - )
Freq. Defintion ratio Limit Verdict
Responses (W)
(MHz) (dB) (dB)
(MHz2) @ 4 ohms
Normal condition(Tnor=25, Vnor=12)
1°HF
58.05 2 78 270 Pass
Image 40.7 2 76 >70 Pass
. Half IF 127.775 2 79 >70 Pass
. d;
2" image 98.3 2 75 >70 Pass
d
Lo 197.5 2 74 >70 Pass
d
3°Lo 296.25 2 76 >70 Pass

23. Receiver/Intermodulation response

Test Power o ) Rejection
Temperature Test Rejection ratio
Freq. o Supplied - ratio Limit | Verdict
\®) Condition (dB)
(MH2) (V Dc) (dB)
Normal condition
Upper Side 71.2 =68 Pass
156.8 Tnor=25 Vnor=13.6
Lower Side 715 =268 Pass
24. Receiver/Blocking or desensitisation
Frequencies of the signal Blocking Level | Block Limit -
erdict
Wanted signal A(MHz) | Unwanted signal B(MHz) (dBuV) (dBuVv)
Normal condition(Thor=25, Vnor=12)
-10 146.8 105.1 290 Pass
-5 151.8 104.2 =90 Pass
-2 154.8 104.4 =90 Pass
-1 155.8 103.0 =90 Pass
156.8
+1 157.8 97.9 =90 Pass
+2 158.8 101.5 =90 Pass
+5 161.8 100.1 =90 Pass
+10 166.8 100.5 290 Pass
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25. Receiver/Spurious emissions

Assigned Frequency:156.8MHz, 9KHz-150KHz
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Assigned Frequency:156.8MHz, 30MHz-1GHz
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26.Receiver radiated spurious emissions
Assigned Frequency:156.8MHz, receiver mode
Frequency Polarity Emission Level Limit Over Limit
MHz H/IV dBm dBm dBm
218.44 H -61.33 -57 -4.33
351.59 H -61.87 -57 -4.87
686.55 H -62.25 -57 -5.25
217.54 \Y -61.47 -57 -4.47
1618.64 \Y -62.16 -57 -5.16
1877.58 \Y -63.07 -57 -6.07
27.Receiver residual noise level
Power Receiver Receiver residual
Test Frequency | Temperature ; ) ) ; o ;
o Supplied residual noise noise Limit Verdict
(MHz) O
(V Dc) level (dB) (dB)
156.8 Tnor=25 Vnor=12 -42.7 <-40 Pass
28. Receiver/Squelch operation
Input
AF Output
Relative Output Input Level SINAD Level ;
SINAD(dB) Power - - Verdict
Power(dB) (dBuV) o Limit(dB) Limit
Limit(dB)
(dBuVv)
Normal condition, Assignhed Frequency:156.8MHz
-45.2 24 4.5 <-40 N/A <6 Pass
29. Receiver/Squelch hysteresis
Squelch Squelch Difference Upper Limit Lower Limit —
erdict
Open(dBuV) Closed(dBuV) (dB) (dB) (dB)
Normal condition, Assignhed Frequency:156.8MHz
-8.5 -4.2 4.1 6 3 Pass

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 accessible 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-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
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, forgsry 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 repon refer onl¥ to the sample(s) tested and such sample(s) are retained for 30 days only.

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

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

t (86-755)26012053 f (86-755) 26710594  www.sgsgroup.com.cn
t (86-755)26012053 f (86-755)26710594  sgs.china@sgs.com

i - R - BEEREM-106—-S] 5 HB4%: 518057
T
Member of the SGS Group (SGS SA)



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

Report No.: SZCR220600204005

Page: 81 of 90
30. Receiver/Multiple watch characteristic
Limit
- Power Scan Dwell | Dwell
emperature
) Supplied Period | Period | Time S e e Verdict
Period | Period | Time
(V Dc) (s) (ms) (s)
(s) (ms) (s)
Normal condition, Assigned Frequency:156.8MHz
0. 85
Tnor=25 Vnor=12 1.4 100 1.3 <2 <150 ) Pass
to
Extreme condition, Assigned Frequency:156.8MHz
Tmin=-15 Vmin=10.8 1.4 100 1.3 <2 <150 Pass
Tmin=-15 Vmax=15.6 1.4 100 1.3 <2 <150 0.85 Pass
Tmax=55 | Vmin=10.8 | 1.4 | 100 | 1.3 <2 | <150 | ©? | pass
Tmax =55 Vmax=15.6 1.4 100 1.3 <2 <150 Pass
31. DSC Receiver/Maximum useable sensitivity
Test Power Carrier | Input BER
Temp. BER
Freq. o Supplied Freq. Level limit Verdict
O (%)
(MHz) (V Dc) (KHz) | (dBuV) (%)
Normal condition
Fn 0 0.55 <1 Pass
156.525 Tnor=25 Vnor=12 Fn+1.5 0 0.55 <1 Pass
Fn-1.5 0 0.55 <1 Pass
Extreme condition
Tmin=-15 Vmin=10.8 Fn 6 0.69 <1 Pass
Tmin=-15 Vmax=15.6 Fn 6 0.44 <1 Pass
156.525
Tmax=55 Vmin=10.8 Fn 6 0.54 <1 Pass
Tmax =55 Vmax=15.6 Fn 6 0.37 <1 Pass
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32. DSC Receiver/Co-channel rejection
Unwanted
Test Unwanted Wanted
signal ) ) BER BER Limit )
Freq. signal Level* | signal Level Verdict
Frequency (%) (%)
(MHz) (dBuv) (dBuv)
(MHz2)
Normal condition
Fn + 3KHz -5 +3 0.68 <1 Pass
156.525 Fn -5 +3 0.68 <1 Pass
Fn - 3KHz -5 +3 0.49 <1 Pass

*:The unwanted signal shall be modulated by 400 Hz with a deviation of +3 kHz

33. DSC Receiver/Adjacent channel selectivity

Unwanted | Unwanted | Wanted

Power ) ) ) BER
Temp. ) signal signal signal BER o ;
o Supplied Limit | Verdict
O Frequency Level* Level (%)
(V Dc) (%)
(MH2) (dBuVv) (dBuV)

Normal condition, Assignhed Frequency:156.525MHz
Fn + 25KHz 73 3 055 | <1 | Pass
Tnor=25 Vnor=12 Fn 73 3 0.56 <1 Pass
Fn - 25KHz 73 3 049 | <1 | Pass

Extreme condition, Assigned Frequency:156.525MHz
Fn + 25KHz 63 6 046 | <1 | Pass
Tmin=-15 | Vmin=10.8 Fn 63 6 044 | <1 Pass
Fn - 25KHz 63 6 052 | <1 | Pass
Fn + 25KHz 63 6 056 | <1 | Pass
Tmin=-15 | Vmax=15.6 Fn 63 6 047 | <1 | Pass
Fn - 25KHz 63 6 048 | <1 | Pass
Fn + 25KHz 63 6 048 | <1 | Pass
Tmax=55 Vmin=10.8 Fn 63 6 0.54 <1 Pass
Fn - 25KHz 63 6 049 | <1 | Pass
Fn + 25KHz 63 6 046 | <1 | Pass

Tmax =55 | Vmax=15.6 =

n 63 6 0.48 | <1 Pass
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Fn - 25KHz 63 6 0.46 <1 Pass

*:The unwanted signal shall be modulated by 400 Hz with a deviation of +3 kHz

34. DSC Receiver/Spurious response and blocking immunity

UnWanted | Wanted | Unwanted BER
Test o Frequency | signal signal BER o )
Defintion Limit | Verdict
Freq. (MHz) Level Level (%)
(%)
(dBuV) | (dBuV)
Normal condition(Tnor=25, Vnor=12)
St .
17" IF (Receiver A) 46.35 3 73 0.47 <1 Pass
St
17 LO-Freq.-IF | 249225 3 73 047 | <1 | Pass
2x 1% LO-Freq. —
IE q 359.4 3 73 048 | =<1 Pass
2 x 1> LO-Freq. +
156.525 = 452.1 3 73 048 | =1 Pass
3x 17" LO-Freq. —
IE 562.275 3 73 0.49 <1 Pass
3x1°" LO-Freq. +
= a 654.975 3 73 0.46 <1 Pass
UnWanted | Wanted | Unwanted BER
Test o Frequency | signal signal BER o )
Defintion Limit | Verdict
Freq. (MHz) Level Level (%)
(%)
(dBuV) | (dBuV)
Normal condition(Thor=25, Vnor=12)
Sl .
1" IF (Receiver B) 58.05 3 73 041 <1 Pass
St
17 LO-Freq.-IF | 260.925 3 73 037 | <1 | Pass
2x 1% LO-Freq. —
IE q 341.7 3 73 051 | <1 Pass
2x 1> LO-Freq. +
156.525 = 463.8 3 73 046 | <1 Pass
3x 1> LO-Freq. —
= g 550.575 3 73 0.42 <1 Pass
3x1°" LO-Freq. +
= q 666.675 3 73 038 | =1 Pass
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Frequencies of the signal Wanted Unwanted BER
Wanted signal Unwanted signal B | signal Level | signal Level Ij;? Limit | Verdict
A* (MHz) (MHz) A(dBuV) B(dBuV) (%)
Normal condition(Tnor=25, Vnor=12)
-10 146.525 3 93 0.37 <1 Pass
5 151.525 3 93 0.36 <1 Pass
P 154.525 3 93 0.34 <1 Pass
1 155.525 3 93 0.35 <1 Pass
196.525 +1 157.525 3 93 0.37 <1 Pass
+2 158.525 3 93 0.31 <1 Pass
+5 161.525 3 93 0.33 <1 Pass
+10 | 166.525 3 93 0.34 <1 Pass
35. DSC Receiver/Intermodulation response
Frequencies of the signal Wanted | Unwanted | Unwanted BER
signal signal signal BER | )
Generator | Generator | Generator | | ayel Level* Level* (%) Lt feelied
A B C A(dBuV) | B(dBuv) | C(dBuv) 0
Normal condition(Thor=25, Vnor=12)
156.475 | 156.425 3 68 68 041 | <1 | Pass
156525 156.575 156.625 3 68 68 045 | <1 Pass
*: Modulated with 400Hz/3KHz deviation
36. DSC Receiver/Dynamic range
Test Freq. Maximum Input Minimum input BER BER Limit )
(MHz) Level (dBuV) Level (dBuV) (%) (%) verdict
Normal condition(Tnor=25, Vnor=12)
156.525 100 0 0.27 <1 Pass
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37. DSC Receiver/Simultaneous reception

Wanted

Input SINAD(dB)
Test Input ) signal SINAD | BER
Freq. | Freq. T_lgnall Level With | Without Tj; Limit | Limit | Verdict
eve 0
(MHz) | (MH2) Wanted | Wanted

(@Buv) | (@BUY) dB) | (%)

signal signal

Normal condition(Tnor=25, Vnor=12)
156.525 | 156.8 20 0 25 0 0

=20 <1 Pass
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38. DSC Receiver/Spurious emissions

Assigned Frequency:156.525MHz, 9KHz-150KHz
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7.2 Appendix B---Test Requirement for Class D DSC Equipment.

DSC Signalling
Item Standard Requirement Satisfactory
Dispaly EN 301 025 clause 10.9.1 EN 300 338-3 clause 4.1 Yes
Watchkeeping receiver EN 301 025 clause 10.9.2 EN 300 338-3 clause 5.1.1 Yes
Individual DSC calls EN 301 025 clause 10.9.3 EN 300 338-3 clause 5.2.2 Yes
All ships calls EN 301 025 clause 10.9.4 EN 300 338-3 clause 5.2.3 Yes
DSC call functionality EN 301 025 clause 10.9.5 EN 300 338-3 clause 5.2.4 Yes
DSC message EN 301 025 clause 10.9.6 | EN 300 338-3 clause 6.2.1 Yes
composition
Prioritized wait EN 301 025 clause 10.9.7 EN 300 338-3 clause 6.2.2 Yes
Alarms EN 301 025 clause 10.9.8 EN 300 338-3 clause 6.2.3 Yes
Standby EN 301 025 clause 10.9.9 EN 300 338-3 clause 6.3 Yes
Sending distress EN 301 025 clause 10.9.10 | EN 300 338-3 clause 6.4.2 Yes
automated requirements
Display-sending distress | EN 301 025 clause 10.9.11 EN 300 338-3 clause 6.4.3 Yes
Distress buttonsub | £\ 309 025 clause 10.9.12 | EN 300 338-3 clause 6.4.4 Yes
procedure
Transmission ofthe alert | g\ 301 025 clause 10.9.13 | EN 300 338-3 clause 6.4.5 Yes
attempt
Updating position EN 301 025 clause 10.9.14 EN 300 338-3 clause 6.4.6 Yes
Handling received DSC
messages - sending EN 301 025 clause 10.9.15 EN 300 338-3 clause 6.4.7 Yes
distress
Alarms - sending distress | EN 301 025 clause 10.9.16 EN 300 338-3 clause 6.4.8 Yes
Determining subsequent
communications - sending| EN 301 025 clause 10.9.17 EN 300 338-3 clause 6.4.9 Yes
distress
Automated tuning - | g\ 301 05 clause 10.9.18 | EN 300 338-3 clause 6.4.10 Yes
sending distress
Cance”'”glgr‘te distress | £N 301 025 clause 10.9.19 | EN 300 338-3 clause 6.4.11 Yes
Acknowledgements - | e\ 301 025 clause 10.9.20 | EN 300 338-3 clause 6.4.12 Yes
sending distress
Termination - sending | £\ 301 025 clause 10.9.21 | EN 300 338-3 clause 6.4.13 Yes
distress
Wam'ggfré;s”d'”g EN 301 025 clause 10.9.22 | EN 300 338-3 clause 6.4.14 Yes
Tasks - receiving distress | EN 301 025 clause 10.9.23 EN 300 338-3 clause 6.5.2 Yes
Display - receiving EN 301 025 clause 10.9.24 | EN 300 338-3 clause 6.5.3 Yes

distress
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Handling received DSC

messages - receiving EN 301 025 clause 10.9.25 EN 300 338-3 clause 6.5.4 Yes
distress
Alarms - receiving distress| EN 301 025 clause 10.9.26 EN 300 338-3 clause 6.5.5 Yes
Determining subsequent
communications - EN 301 025 clause 10.9.27 EN 300 338-3 clause 6.5.6 Yes
receiving distress
Automated tuning - EN 301 025 clause 10.9.28 | EN 300 338-3 clause 6.5.7 Yes
receiving distress
Acknowledgements - | o\ 301 55 clause 10.9.29 | EN 300 338-3 clause 6.5.8 Yes
recelvmg distress
Termination - receiving | e\ 399 025 clause 10.9.30 | EN 300 338-3 clause 6.5.9 Yes
distress
Warnings - receiving | £ 361 025 clause 10.9.31 | EN 300 338-3 clause 6.5.10 Yes
distress
Tasks - sending non | £\ 301 025 clause 10.9.32 | EN 300 338-3 clause 6.6.2 Yes
distress
Display dgsstreens‘ﬁng NON | EN 301 025 clause 10.9.33 | EN 300 338-3 clause 6.6.3 Yes
Handling received DSC
messages - sending non | EN 301 025 clause 10.9.34 EN 300 338-3 clause 6.6.4 Yes
distress
Alarms - sending non | -\ 551 055 clause 10.9.35 | EN 300 338-3 clause 6.6.5 Yes
distress
Automated tuning - | £\ 301 025 clause 10.9.36 | EN 300 338-3 clause 6.6.6 Yes
sending non distress
Delayed
acknowledgements - EN 301 025 clause 10.9.37 EN 300 338-3 clause 6.6.7 Yes
sending non distress
Termination - sending Non| =\ 361 925 clause 10.9.38 | EN 300 338-3 clause 6.6.8 Yes
distress
Warnings - sending non | - 541 055 clause 10.9.39 | EN 300 338-3 clause 6.6.9 Yes
distress
Tasks - receiving non | - 561 025 clause 10.9.40 | EN 300 338-3 clause 6.7.2 Yes
distress
D'Sp'ayd'i;fr‘;es';"”g NON | EN 301 025 clause 10.9.41 | EN 300 338-3 clause 6.7.3 Yes
Handling received DSC
messages - receiving non | EN 301 025 clause 10.9.42 EN 300 338-3 clause 6.7.4 Yes
distress
Alarms - receiving non | e 361 955 clause 10.9.43 | EN 300 338-3 clause 6.7.5 Yes
distress
Automated tuning - | £\ 301 025 clause 10.9.44 | EN 300 338-3 clause 6.7.6 Yes
recelvmg non distress
Acknowledgements - | o\ 301 ()55 clause 10.9.45 | EN 300 338-3 clause 6.7.7 Yes

receiving non distress
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Termination - receiving

. EN 301 025 clause 10.9.46 EN 300 338-3 clause 6.7.8 Yes
non distress
warnings - receiving non | £\ 391 025 clause 10.9.47 | EN 300 338-3 clause 6.7.9 Yes
distress
communication EN 301 025 clause 10.9.48 | EN 300 338-3 clause 6.8.1 Yes
automated procedure
Tasks - communication EN 301 025 clause 10.9.49 EN 300 338-3 clause 6.8.2 Yes
Display - communication | EN 301 025 clause 10.9.50 EN 300 338-3 clause 6.8.3 Yes
Handling received DSC
messages - EN 301 025 clause 10.9.51 EN 300 338-3 clause 6.8.4 Yes
communication
Tuning of the receiver and
transmitter - EN 301 025 clause 10.9.52 EN 300 338-3 clause 6.8.5 Yes
communication
Termination - EN 301 025 clause 10.9.53 N/A Yes
communication
Tasks of handling
incoming calls while EN 301 025 clause 10.9.54 EN 300 338-3 clause 6.9.2 Yes
engaged
Termination of automated | £\ 561 355 clause 10.9.55 | EN 300 338-3 clause 6.9.2.3 Yes
procedures
Actions after termination
of an automated EN 301 025 clause 10.9.56 | EN 300 338-3 clause 6.9.2.4 Yes
procedure
Putting automated | e\ 561 395 clause 10.9.57 | EN 300 338-3 clause 6.9.2.5 Yes
procedures on hold
Controlling non-
terminated automated EN 301 025 clause 10.9.58 | EN 300 338-3 clause 6.9.2.6 Yes

procedures on hold
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