SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC 1D: 2ABUB-D618U1 Report No.: LCS1703141875E

RADIO TEST REPORT
For
SHENZHEN SAMHOO SCI&TECH CO.,LTD.
Digital Two-Way Radio
Test Model: D618 U1

Prepared for : SHENZHEN SAMHOO SCI&TECH CO.,LTD.
Address : Room 401, Building 2th, Huagiangyun Industrial Park, Meixiu Road,
Meilin, Futian District, Shenzhen, China

Prepared by . Shenzhen LCS Compliance Testing Laboratory Ltd.

Address : 1/F., Xingyuan Industrial Park, Tongda Road, Bao’an Avenue,
Bao’an District, Shenzhen, Guangdong, China

Tel : (+86)755-82591330

Fax . (+86)755-82591332

Web . www.LCS-cert.com

Malil . webmaster@LCS-cert.com

Date of receipt of test sample : March 14, 2017

Number of tested samples : 1

Serial number : Prototype

Date of Test . March 14, 2017~April 14, 2017

Date of Report : April 14, 2017

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 1 of 42




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC 1D: 2ABUB-D618U1 Report No.: LCS1703141875E

FCC TEST REPORT
FCC CFR 47 Part 90

Report Reference No. ................. : LCS1703141875E

Date of ISSUE ......ccvvvvvveviiieieieieeeee, . April 14, 2017

Testing Laboratory Name............. : Shenzhen LCS Compliance Testing Laboratory Ltd.
AdAreSS....oooiiiiiiiee e . 1/F., Xingyuan Industrial Park, Tongda Road, Bao’an Avenue,

Bao’an District, Shenzhen, Guangdong, China

Testing Location/ Procedure .......... . Full application of Harmonised standards =
Partial application of Harmonised standards o
Other standard testing method o

Applicant’s Name......................... : SHENZHEN SAMHOO SCI&TECH CO.,LTD.

AdAress......ccccecviiiiiiiiiiiiee : Room 401, Building 2th, Huagiangyun Industrial Park, Meixiu Road,
Meilin, Futian District, Shenzhen, China

Test Specification

Standard........cccccooviiiiiiii . FCC Part 90/FCC Part 2/FCC Part 15B

Test Report Form No. ................... . LCSEMC-1.0

TRF Originator ...........cccoeeeveeeeeeenn. . Shenzhen LCS Compliance Testing Laboratory Ltd.
Master TRF ... . Dated 2011-03

Shenzhen LCS Compliance Testing Laboratory Ltd. All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the
Shenzhen LCS Compliance Testing Laboratory Ltd. is acknowledged as copyright owner and source of the
material. Shenzhen LCS Compliance Testing Laboratory Ltd. takes no responsibility for and will not assume
liability for damages resulting from the reader's interpretation of the reproduced material due to its placement
and context.

Test Item Description.................. . Digital Two-Way Radio
Trade Mark ........cccccevviiiiiiiieinieennnn, : Samhoo
Test Model ..., : D618 Ul
Ratings ..o : DC 7.4V by Lithium ion polymer battery (2000mAh)
Recharge Voltage: DC 8.4V/1000mA
Result .......ccocoiiiiiiiiiiiii, . Positive
Compiled by: Supervised by: Approved by:
* . g ~
" "G
Aking Jin/ File administrators Glin Lu/ Technique principal Gavin Liang/ Manager

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 2 of 42




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC 1D: 2ABUB-D618U1 Report No.: LCS1703141875E

RADIO -- TEST REPORT

. April 14, 2017
Test Report No. : LCS1703141875E Date of issue
Test Model.......cccceevviiiiiiienns : D618 U1
EUT ... . Digital Two-Way Radio
Applicant.......cccovveveeviiiiinnnn, : SHENZHEN SAMHOO SCI&TECH CO.,LTD.
Address ~ Room 401, Building 2th, Huagiangyun Industrial Park, Meixiu Road,
.................................. * Meilin, Futian District, Shenzhen, China
Telephone........cccccovvvvvveennnnnn. o
FaX...ooooiiei e, 2
Manufacturer.........cccccccvuueen. . SHENZHEN SAMHOO SCI&TECH CO.,LTD.
Address ~ Room 401, Building 2th, Huagiangyun Industrial Park, Meixiu Road,
.................................. * Meilin, Futian District, Shenzhen, China
Telephone..........cccoovvvvveeeeennn. 2
FaX. oo 2
Factory..cooooovvviieeiee e : SHENZHEN SAMHOO SCI&TECH CO.,LTD.
Address.......ccccvvviiiiiiiiieeeeeen : Room 401, Building 2th, Huagiangyun Industrial Park, Meixiu Road,
Meilin, Futian District, Shenzhen, China
Telephone........cccccviiiieieenns )
FaX....ooooiiie e, 2
Test Result Positive

The test report merely corresponds to the test sample.

It is not permitted to copy extracts of these test result without the written permission of the test laboratory.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 3 of 42




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC 1D: 2ABUB-D618U1

Report No.: LCS1703141875E

Revision History
Revision Issue Date Revisions Revised By
00 April 14, 2017 Initial Issue Gavin Liang

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 4 of 42




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC 1D: 2ABUB-D618U1 Report No.: LCS1703141875E

TABLE OF CONTENTS

1.GENERAL INFORMATION ..ottt et e e e e e et a e e e e e e e e s et e e s et e e e esan e s esaaeerebaeeerannses 6
1.1. PRrRobUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ..eeiiiiiiiiiiiiiieieee e 6
O © 1= N =T 1LY/ = P TRRTR 6
1.3. RELATED SUBMITTAL(S)/GRANT(S) 1ieeittiuttttreeieeeiisittetreeeesssssasteeeeesessssnsssssessesesssansssssseeessesnssssseees 6
1.4, DESCRIPTION OF TEST FACILITY 1uiiitiiiiiiiiiiiiiiii et eee e e et e ettt e s ae e et e e st e s st e eaa e raaesabsernnerannns 7
T U = =To T = =T YU 1= V1= N S N 7
S TR S 1 =1 N T 1 T 7
1.7, MEASUREMENT UNCERTAINTY L.ttuiitttiitteitteetntseuneestetsssttaesanessseessetansstntesaessseeesnersnesstnrernersns 7
IR < T I =1y o = AV =T N Y1 =1 N TR 7
1.9. DESCRIPTION OF TEST IMODES....uuiiittiiiietiieeeet et eieeeeeet e e seaeeese b e eesaaa e s eaaeeesataeserarnsessaaneererans 8

2.SYSTEM TEST CONFIGURATION ...ttt et e e et e e st ee e e e et s e e s eaa e e seba e s sabaeesennnaerees 9
At T 1§ 1S3 = Ty T TN 9
2.2, EUT EXERCISE SOFTWARE ....cttttuiiietttteettteetetteeeeetaessssaeetetsseseeta et sesaaetetaeereraeerrsrsessrnaeeerernns 9
2.3, SPECIAL ACCESSORIES .. .cttuuiiitttieeettteettteetetaeeeeata e raa e tetateeeata et easaetetaetereraearransesetaaeeererans 9
2.4, BLOCK DIAGRAM/SCHEMATICS .ovuuitetetteetstesetesiaseesstsesessssesetaseesstreeesstetetarsetstteeessarersiaerersno 9
2.5, EQUIPMENT MODIFICATIONS ....ittuiieiitteeettteeeeet e e ettt e e e e et e ee e et e e s eata e e e aaanaesetaaaeeatnseaessaneseranaaeeernns 9
2.6, CONFIGURATION OF TEST SETUP ..cuuiiittiittiitteitiie it estteestsesaes st e st sabeestesaaesstarastssstasetaseraneastnans 9

B.SUMMARY OF TEST RESULT .eeiiiiti ittt e s e e e e e e s aae s e s st e s e eaba e s ssaaeessbaessnaaaas 10

4. TEST CONDITIONS AND RESULTS ..ottt e et s et e e e s e s e s s ea e e s et e s e eaba e e seaaneeeees 11
4.1, CONDUCTED EMISSIONS TEST tuiiiuuiiitiiiiiiiii ittt e it et e et et s ettt e st e s sb e e st e saaassba e san s st asneranesstaaes 11
4.2. OCCUPIED BANDWIDTH AND EMISSION MASK TEST .iituiiiiiiiiiiiiiiiiiieiieeeinesaee st e et s b e esnsesaneasraees 15
4.3. TRANSMITTER RADIATED SPURIOUS EMISSION ....ccvvuiiiiieiiiiiee et ee e e st e e et e e e et e s v e e eeaans 20
4.4, SPURIOUS EMISSION ON ANTENNA PORT ..ottt e e st e e st e s s eaa e e s eaa e e eeaans 25
4.5, MODULATION CHARACTERISTICS uutitutiiuuettnietteteneetsnsesastensessetanssssnsesasstenesetnsesansssnnressernessnrees 31
4.6. FREQUENCY ST ABILITY TEST ciittiiiiiii i et itiie e ettt e e et e e et ee e e ettt e e et et e e e e et e e s et e e e eata e esenan e sernnaeeeaaans 34
4.7. MAXIMUM TRANSMITTER POWER ....oitiiiiiiii ittt e e et e s et e e et e s e e aa e s e asbaaes 36
4.8. TRANSMITTER FREQUENCY BEHAVIOR .....iitniiiiiiiiii ettt et e s et e st et s et e s e e aa e sanesebaees 39

5.LIST OF MEASURING EQUIPMENT ... 42

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 5 of 42




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC 1D: 2ABUB-D618U1

1. GENERAL INFORMATION

1.1.Product Description for Equipment Under Test (EUT)

EUT
Test Model
Power Supply

Hardware Version
Software Version

Frequency Range

Channel Separation

: Digital Two-Way Radio
: D618 Ul
: DC 7.4V by Lithium ion polymer battery (2000mAh)

Recharge Voltage: DC 8.4V/1000mA

- V2.0
V1.0

: 400 — 470 MHz
: Analog Voice 12.5KHz

Report No.: LCS1703141875E

Digital Voice/Data 12.5KHz
Digital Data 12.5KHz
: FM for Analog Voice
4FSK for Digital Voice/Digital Data
4FSK for Digital Data

: 11KOF3E for FM Modulation at 12.5KHz Channel Separation

Modulation Type

Emission Designator

7K60FXD for Digital Data only at 12.5KHz Channel Separation
7K60FXW for Digital Data & Digital Voice at 12.5KHz Channel Separation

Antenna Description : External, 1.0dBi (Max)

Rated Power . 4. 5Wattes/1Watts

Note: The product has the same digital working characters when operating in both two digitized
voice/data mode. So only one set of test results for digital modulation modes are provided in this test
report.

1.2.Objective

The tests were performed according to following standards:

FCC Rules Part 90: 2016: PRIVATE LAND MOBILE RADIO SERVICES.

47 CER FCC Part 15 Subpart B: 2016 - Unintentional Radiators

FCC Part 2: FREQUENCY ALLOCA-TIONS AND RADIO TREATY MAT-TERS; GENERAL RULES
AND REG-ULATIONS

TIA/EIA 603 D: June 2014: Land Mobile FM or PM Communications Equipment Measurement and
Performance Standards.

1.3.Related Submittal(s)/Grant(s)
No Related Submittals.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC 1D: 2ABUB-D618U1 Report No.: LCS1703141875E

1.4.Description of Test Facility

CNAS Registration Number. is L4595.

FCC Registration Number. is 899208.

Industry Canada Registration Number. is 9642A-1.
ESMD Registration Number. is ARCB0108.

UL Registration Number. is 100571-492.

TUV SUD Registration Number. is SCN1081.

TUV RH Registration Number. is UA 50296516-001

There is one 3m semi-anechoic chamber and one line conducted labs for final test. The Test Sites meet
the requirements in documents ANSI C63.10: 2013, CISPR 22/EN 55022 and CISPR16-1-4 SVSWR
requirements.

1.5.Support equipment List

- Serial "
Manufacturer Description Model Number Certificate
XING YUAN ELECTRONICS 1 adapter CG-120100 . FCC VOC
SHENZHEN SAMHOO
SCI&TECH CO. LTD. Charger DC100002 - FCC VvOC
1.6. External I/O
I/O Port Description Quantity Cable
Microphone Jack 1 N/A
Earphone Jack 1 N/A
Battery Pole Piece 1 N/A

1.7. Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed
on the apparatus:

Test Items Measurement Uncertainty Notes
Frequency stability 30 Hz (1)
Transmitter power conducted 0.62 dB (1)
Transmitter power Radiated 2.67 dB (1)
Conducted spurious emission 9KHz-40 GHz 1.88 dB (1)
Conducted Emission 9KHz-30MHz 1.63 dB (1)
Radiated Emission 30~1000MHz 4.65 dB (1)
Radiated Emission 1~18GHz 3.89 dB D
Radiated Emission 18-40GHz 3.90 dB D
Occupied Bandwidth | s Q)
EmissionMask | mememee D
Modulation Characteristc | mememeee D
Transmitter Frequency Behavior | emememee- D

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=1.96.

1.8. Test Environment

ltems Required (IEC 68-1) Actual
Temperature (°C) 15-35 21
Humidity (%RH) 25-75 50
Barometric pressure (mbar) 860-1060 950-1000

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC 1D: 2ABUB-D618U1 Report No.: LCS1703141875E

1.9. Description of Test Modes

The EUT has been tested under typical operating condition and The Transmitter was operated in the
normal operating mode. The TX frequency was fixed which was for the purpose of the measurements.

E}lé‘gé)ﬁgr.atlon E]%s(,jcerlptlon of operation Additional information
The equipment is set with FM modulation and 12.5KHz
Op1l FM+BW12.5KHz+TX bandwidth at maximum rated power for transmitter, powered
by DC 7.40V
The equipment is set with FM modulation and 12.5KHz
Op 2 FM+BW12.5KHz+TX bandwidth at minimum rated power for transmitter, powered
by DC 7.40V
The equipment is set with 4FSK modulation and 12.5KHz
Op3 4FSK+BW12.5KHz+TX bandwidth at maximum rated power for transmitter, powered
by DC 7.40V
The equipment is set with 4FSK modulation and 12.5KHz
Op4 4FSK+BW12.5KHz+TX bandwidth at minimum rated power for transmitter, powered
by DC 7.40V
The equipment is set with FM modulation and 12.5KHz
Op5 '(:é\:l;r?dvgl)z'SKHerRx bandwidth at Receiver/Standby mode, powered by DC
y 7.40V( or for charging mode for AC conducted emission)
The equipment is set with 4FSK modulation and 12.5KHz
Op6 ?;iﬁgg\;Vlz.SKHHRX bandwidth at Receiver/Standby mode, powered by DC
y 7.40V( or for charging mode for AC conducted emission)

Test frequency list

Modulation Type Sgggpar:ieoln Test Channel Te%t( A S\;I(HZ)
Chl 406.125 406.125

Analog/FM 12.5KHz Ch2 456.125 456.125
Ch3 469.975 469.975

Ch4 406.125 406.125

Digital/4FSK 12.5KHz Ch5 456.125 456.125
Ché 469.975 469.975

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC 1D: 2ABUB-D618U1 Report No.: LCS1703141875E

2.SYSTEM TEST CONFIGURATION

2.1. Justification

The system was configured for testing in engineering mode enter into 100% duty cycle continuous
transmit controlled by software Samhoo CPS V1.00.00.006_CN provided by application.

2.2. EUT Exercise Software
N/A.
2.3. Special Accessories
N/A.
2.4. Block Diagram/Schematics
Please refer to the related document.
2.5. Equipment Modifications
Shenzhen LCS Compliance Testing Laboratory Ltd. has not done any modification on the EUT.
2.6. Configuration of Test Setup

Please refer to the test setup photo.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC 1D: 2ABUB-D618U1

Report No.: LCS1703141875E

3. SUMMARY OF TEST RESULT

Test specification clause Test case Verdict
FCC Part 15.107 Conducted Emission PASS
FCC Part 90.205 Maximum Transmitter Power PASS
FCC Part 90.207 Modulation Characteristic PASS
FCC Part 90.209 Occupied Bandwidth PASS
FCC Part 90.210 Emission Mask PASS
FCC Part 90.213 Frequency Stability PASS
FCC Part 90.214 Transmitter Frequency Behavior PASS
FCC Part 90.210 Transmitter Radiated Spurious Emission PASS
FCC Part 90.210 Spurious Emission On Antenna Port PASS

Remark:

1. The measurement uncertainty is not included in the test result.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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4. TEST CONDITIONS AND RESULTS

4.1.Conducted Emissions Test
4.1.1. TEST APPLICABLE

The EUT was tested according to ANSI C63.4 - 2014. The frequency spectrum from 0.15 MHz to 30 MHz

was investigated. The LISN used was 50 ohm / 50 u Henry as specified by section 5.1 of ANSI C63.4 -

2014. Cables and peripherals were moved to find the maximum emission levels for each frequency.
4.1.2. TEST CONFIGURATION

For AC Power

Vert. reference
plane

/ EMI receiver
o

)
LISN ¥

Reference ground plane

4.1.3. TEST PROCEDURE

1 The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. The EUT is a tabletop system; a wooden table with a height of 0.8 meters is used and is
placed on the ground plane as per ANSI C63.4-2014.

2 Support equipment, if needed, was placed as per ANSI C63.4-2014.

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.4-2014.

4 If a EUT received AC120V/60Hz power through a Line Impedance Stabilization Network (LISN)
which supplied power source and was grounded to the ground plane.

5 All support equipments received AC power from a second LISN, if any.

6 The EUT test program was started. Emissions were measured on each current carrying line of the
EUT using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has
two monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one
with Line 1 connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second
scan had Line 1 connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

7 Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.

8 During the above scans, the emissions were maximized by cable manipulation.

w
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC 1D: 2ABUB-D618U1 Report No.: LCS1703141875E

Conducted Power Line Emission Limit
For intentional device, according to § 15.207(a) and RSS-Gen Section 7.2.4 for AC Power Conducted

Emission Limits is as following:

Frequency Maximum RF Line Voltage (dBuV)
(MHz) CLASS A CLASS B
Q.P. Ave. Q.P. Ave.
0.15-0.50 79 66 66-56* 56-46*
0.50 - 5.00 73 60 56 T
5.00 - 30.0 73 60 0 e

* Decreasing linearly with the logarithm of the frequency

4.1.4. TEST RESULTS

Remark:
1. We tested all Op 5 to Op 6, recorded worst case at Op 5.Please Refer to the following page.
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Test Result for Line Power Input AC 240V/60Hz

20 Level {dBu\)

Jol— AN T S — AN I N E— E— S— B T — - -

FCC CLASS-B(QP}

FCC CLAS S B{AV)

40(—

30— SR VN RN ] - N - i Ly I | -

b

20

| e e O e e
{} 1 1 1 1 1
A6 L2 .5 1 2 5 10 20 30
Trace: 673 Freguency {MHZz)
Enwv. Imns: 24*/56%
Power Rating: AT Z40V/60H=
Pol:= NEUTRLT.

Freg EReading LISNFac CakLos RAux?Fac Measured Limit Over Bemark

MH= dBuawv dB dBe dBe dB dBuv dBuwv dBe
1 0.20 31.43 9.59 0.02 10.00 51.04 63.54 —12.50 QF
2 0.20 14.01 9.59 0.02 10.00 33.62 53.53 -19.91 Average
3 0.27 26.49 9.60 0.03 10.00 46.12 61l.25 —-15.13 QEF
4 0.27 9.26 9.60 0.03 10.00 2&8.89 51.24 —22.35 Average
S 1.12 le.16 9.63 0.05 10.00 37.84 S56.00 —-18.16 QP
a 1.12 o.07 9.63 0.0%5 10.00 12.75 46.00 —28.25 Average
7 2.95 20.61 9.64 0.06 10.00 40.31 S56.00 —15.69 QP
g8 2.95 -0.37 9.64 0.0& 10.00 12.33 46.00 —26.867 Average
9 T.98 la.88 9.70 0.07 10.00 34.65 &0.00 —25.35 QP
10 T.98 1.32 9.70 0.07 10.00 21.09 50.00 —28.91 Average
11 29.84 13.14 9.86 0.14 10.00 33.14 &0.00 —26.86 QP
1z 29.84 —2.70 9.86 0.14 10.00 17.30 50.00 —32.70 hverage

Femarks: 1. Measured = EReading +Cable Loss +RAux? Fac.
2. The emission levels that are 20d4B below the official
limit are not reported.

20 Level {dBu\)

Jol— A T S — SN N N ESS— E— E— B T - - -

FCC CLASS-B{QP)

FCC CLASS-B{AV)

A0k

30—

291

10

0.1 5 .2 1 2 5 10
Trace: 575 Frequency (MHz)
Enwv. Imns: 24*/56%
Power Rating: AT Z40V/60H=
Pol:= LINE

Freg EReading LISHNFac Cablos AZuxZFac Measured Limitc Ower Femark

MH=z dBuwv de de dB dBe dBEuav dBuav dB
1 0.20 32.50 9.63 0.02 10.00 52.15 63.54 —-11.39 QF
2 0.20 19.16 9.63 0.02 10.00 38.81 53.53 —-14.72 IAverage
3 0.68 24.89 9.64 0.04 10.00 44.57 56.00 —11.43 QF
4 0.68 8.19 9.64 0.04 10.00 27.87 46.00 —18.13 Average
] 1.67 25.789 9.64 0.05%5 10.00 45.48 S6.00 —-10.52 QF
a 1.67 6.12 9.64 0.05 10.00 25.81 46.00 —20.19 hAverage
T 2.72 27.14 9.64 0.0%5 10.00 46.83 S6.00 -9.17 QF
8 2.72 6.73 9.64 0.05 10.00 26.42 46.00 —19.58 ~verage
9 6.88 24 .26 9.68 a.a7 10.00 44.01 &0.00 —-15.99 QP
10 6.88 6.45 9.68 0.07 10.00 2&6.20 50.00 —23.80 ~verage
11 29.68 14.37 9.71 0.14 10.00 34.22 &0.00 —25.78 QP
1z 29.69 —4.51 2.71 0.14 10.00 15.34 S50.00 —34.66 hwverage

Remarks: 1. Measured = Reading +Cable Loss +Rux? Fac.
2. The emission lewvels that are 20dB below the official
limit are not reported.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 13 of 42




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC 1D: 2ABUB-D618U1 Report No.: LCS1703141875E

Test Result for Line Power Input AC 120V/60Hz

Level {dBu\V)

B0
76 - o o ¢ o b b
T FCC CLAS S _B{QP)
sof}— A==
sol— e L FCC CLASS B{AV)
-
ADf— n
sol— R g b e L i -
20— '%%Mﬁgﬁwh Pt
10
o
A6 L2 2 5 10 20 30
Trace: 677 Freguency {MHZ)
Env. Ins: 24%/56%
Power Rating: AC 120V/60H=
Fol: LINE
Freq EReading LISHNFac Cablos AuxZFac Measured Limit Ower Remark
MH= dBuW dB dB 4dB dB dBuwr dBuWw 4dB
1 0.15 30.87 9.57 0.02 10.00 50.46 66.00 -15.54 QF
2 0.15 3.62 9.57 0.02 10.00 23.21 55.499 —32.78 verage
3 0.21 30.42 9.63 0.03 10.00 50.08 63.36 —13.28 QF
4 0.21 15.20 9.63 0.03 10.00 34.86 53.368 -18.50 Average
5 0.&63 22.08 9.63 0.04 10.00 41.75 56.00 —14.25 QF
6 0.63 5.35 .63 0.04 10.00 Z25.02 46.00 —20.398 Average
7T 1.11 21.13 9.63 0.05 10.00 40.81 56.00 -15.1%9 QP
a 1.11 4.07 9.63 0.0%5 10.00 23.75 46.00 —22.2%5 Bverage
9 T.02 24 .23 9.688 0.07 10.00 43.98 60.00 -16.02 QF
10 T.03 6.78 a.68 o.o7 10.00 268.53 50.00 —23.47 Lverage
11 29.53 14.44 .71 0.14 10.00 34.29 60.00 —25.71 QF
1z 29.53 0.00 9.71 0.14 10.00 13.85 50.00 -30.15 Average

EREemarks: 1.

B0

2.

Measured = Reading +Cable Loss +&ux? Fac.
The emission lewels that are 20d4dB below the official
limit are not reported.

Level {d Bu\)

Fol—

FCC CLASS-B{QP)

FCC CLASS-B{AV}

30
A
20 asd Rl
10
915 -2 30
Trace: 579 Freguency {(MHz)
Env. Ins: 24%f56%
Power Rating: A 120V/S60H=
Pol: NEUTERAL
Freq EReading LISHFac Ceblos AuxZFac Measured Limit Orer ERemark
MH= dBuWV dB dB dB dB dBuv dBuawv dB
1 0.15 29.14 .63 0.0z 10.00 48.85 65.78 —-16.93 QF
2 0.15 1.13 9.69 0.02 10.00 20.84 55.77 —34.93 Iverage
3 0.20 29.17 a.53 0.0z 10.00 48.78 63.54 —14.7d QF
4 .20 11.09 9.59 0.02 10.00 30.70 53.53 —22.83 Lverage
S .72 19.58 9.63 0.04 10.00 39.25 S56.00 —-16.75 QF
[ .72 4.47 9.63 0.04 10.00 24.14 46.00 —-21.86 verage
T 1.33 19.18 9.63 0.0%5 10.00 38.86 S56.00 —-17.14 QF
a8 1.33 2.45 9.63 0.05 10.00 22.13 46.00 —-23.87 Average
9 3.35 17.90 9.65 0.06 10.00 37.61 56.00 —-18.39 QF
10 3.35 —-3.66 9.685 0.0&8 10.00 1&.05 46.00 —29.95 Average
11 28.37 14.72 9.71 0.07 10.00 34.50 6€0.00 —25.50 QF
1z 8.37 —-2.08 .71 0.o07 10.00 17.70 50.00 —32.30 Average
Remarks: 1. Measured = Reading +Cable Loss +RAux? Fac.

2.

The emission lewvels that are 20d4dB below the ocfficial

limit are not reported.
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4.2.0ccupied Bandwidth and Emission Mask Test
4.2.1. TEST APPLICABLE

(a). Occupied Bandwidth: The EUT was connected to the audio signal generator and the spectrum
analyser via the main RF connector, and through an appropriate attenuator. The EUT was controlled
to transmit its maximum power. Then the bandwidth of 99% power can be measured by the
spectrum analyser.

(c). Emission Mask D, 12.5 kHz channel bandwidth equipment: For transmitters designed to operate
with a 12.5 kHz channel bandwidth, any emission must be attenuated below the power (P) of the
highest emission contained within the authorized bandwidth as follows:

(1) On any frequency from the centre of the authorized bandwidth fO to 5.625 kHz removed from fO:
Zero dB.

(2) On any frequency removed from the centre of the authorized bandwidth by a displacement
frequency (fq in kHz) of more than 5.625 kHz but no more than 12.5 kHz: At least 7.27(fq - 2.88
kHz) dB.

(3) On any frequency removed from the centre of the authorized bandwidth by a displacement
frequency (fa in kHz) of more than 12.5 kHz: At least 50 + 10 log (P) dB or 70 dB, whichever is
the lesser attenuation.

4.2.2. TEST CONFIGURATION

Radio
Comm.
Test Set
20dB Att.
ANT MIC
- EUT
Receiver/
Spectrum EXT
Analyzer
Supply/DC 7.4V

4.2.3. TEST PROCEDURE

1 The EUT was placed on a turn table which is 0.8m above ground plane.

2 The EUT was modulated by 2.5 KHz Sine wave audio signal; the level of the audio signal employed
is 16 dB greater than that necessary to produce 50% of rated system deviation. Rated system
deviation is 2.5 kHz (12.5 kHz channel spacing).

Set EUT as normal operation.

Set SPA Centre Frequency = fundamental frequency, RBW=300Hz, VBW= 3 KHz, span =50 KHz.
Set SPA Max hold. Mark peak, Set 99% Occupied Bandwidth and 26dB Occupied Bandwidth.

Set SPA Centre Frequency=fundamental frequency, set =300Hz, VBW=1 KHz, span=50 KHz for
12.5 KHz channel spacing.

o 01~ W
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Report No.: LCS1703141875E

4.2.4. TEST RESULTS

Modulation Channel Operation Test Fre-(lq-ﬁsetncy OCCUp'EE?(ESndW'dth

Type Separation Mode Channel (MHz) 99% 56dB
Chi 406.125 9.848 10.530

Analog/FM 12.5KHz Opl Ch2 456.125 9.864 10.530
Ch3 469.975 9.866 10.530

Ch4 406.125 6.936 9.612

Digital/4FSK 12.5KHz Op3 Ch5 456.125 6.575 9.160

Ché 469.975 7.203 9.853

Limit 11.25KHz for 12.5KHz Channel Separation
Test Results PASS
Remark:

1. We tested Op 1 to Op 4, recorded worst case at Op 1 and Op 3.
2. Please refer to following plots;
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Plots of 99% and 26dB Bandwidth Measurement
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Emission Mask

Modulation Channel Operation Test FreT?JSétnc Applicable RBW '?;Lrjg'o
Type Separation Mode Channel (I(\q/le) y Mask (Hz) (KH%
Chi 406.125 D 300 25
Analog/FM 12.5 KHz Opl Ch2 456.125 D 300 2.5
Ch3 469.975 D 300 25
Chi 406.125 D 300 25
Digital/4AFSK 12.5 KHz Op3 Ch2 456.125 D 300 25
Ch3 469.975 D 300 2.5
Test Results PASS

Referred as the attached plot hereinafter

Note:

The Blue curve represents unmodulated signal.
The Yellow curve represents modulated signal.

Please refer to following plots;
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Plots of Emission Mask Measurement
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4.3. Transmitter Radiated Spurious Emission
4.3.1. TEST APPLICABLE

According to the TIA/EIA 603 test method, and according to Section 90.210, the power of each unwanted

emission shall be less than Transmitted Power as specified below for transmitters designed to operate with

12.5 KHz channel bandwidth:

1 On any frequency removed from the centre of the authorized bandwidth fo to 5.625 KHz removed
from fo: Zero dB

2 On any frequency removed from the centre of the authorized bandwidth by a displacement frequency
(fa in KHz) fo of more than 5.625 KHz but no more than 12.5 KHz: At least 7.27dB

3 On any frequency removed from the centre of the authorized bandwidth by a displacement frequency
(fa in KHz) fo of more than 12.5 KHz: At least 50+10 log (P) dB or 70 dB, whichever is lesser
attenuation.

For transmitters designed to transmit with 25 KHz channel separation and equipped with an audio

low-pass filter, the power of any emission must be attenuated below the unmodulated carrier power (P) as

following:

1 On any frequency removed from the assigned frequency by more than 50 percent, but no more than
100 percent of the authorized bandwidth: At least 25 dB.

2 On any frequency removed from the assigned frequency by more than 100 percent, but no more than
250 percent of the authorized bandwidth: At least 35 dB.

3 On any frequency removed from the assigned frequency by more than 250 percent of the authorized
bandwidth: At least 43+10Log (P) dB.

4.3.2. TEST CONFIGURATION

Signal
Generator

Substitute
Artenna

)
45

'Illll.

eceiving Antenna

A,

)
D

Receiving Antenna

Fiter Amplifier

Allenuator
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4.3.3. TEST PROCEDURE

1.

EUT was placed on a 1.50 meter high non-conductive stand at a 3 meter test distance from the
receive antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for
emission measurements. The height of receiving antenna is 1.50 m. Detected emissions were
maximized at each frequency by rotating the EUT through 360° and adjusting the receiving antenna
polarization. The radiated emission measurements of all transmit frequencies in six channels were
measured with peak detector.

A log-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of the
EUT. The log-periodic antenna will be driven by a signal generator and the level will be adjusted till the
same power value on the spectrum analyzer or receiver. The level of the spurious emissions can be
calculated through the level of the signal generator, cable loss, the gain of the substitution antenna
and the reading of the spectrum analyzer or receiver.

The EUT is then put into continuously transmitting mode at its maximum power level during the test.
Set Test Receiver or Spectrum RBW=1MHz, VBW=3MHz for above 1GHz and RBW=100 KHz,
VBW=300 KHz for 30MHz to 1GHz, and the maximum value of the receiver should be recorded as
(Pn).

. The EUT shall be replaced by a substitution antenna. In the chamber, a substitution antenna for the

frequency band of interest is placed at the reference point of the chamber. An RF Signal source for the
frequency band of interest is connected to the substitution antenna with a cable that has been
constructed to not interfere with the radiation pattern of the antenna. A power (PMea) is applied to the
input of the substitution antenna, and adjusts the level of the signal generator output until the value of
the receiver reach the previously recorded (Pr). The power of signal source (PMea) is recorded. The
test should be performed by rotating the test item and adjusting the receiving antenna polarization.

. An amplifier should be connected to the Signal Source output port. And the cable should be

connecting between the Amplifier and the Substitution Antenna. The cable loss (Pcl), the Substitution
Antenna Gain (Ga) and the Amplifier Gain (PAg) should be recorded after test.

The measurement results are obtained as described below:

Power (EIRP) = Pmea- Pag - Pcl - Ga

Amplifier for substituation test;

The measurement results are amending as described below:

Power (EIRP) = Pwea- Pcl - Ga

6. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi)

and known input power.

7. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP-2.15dBi.

4.3.4. LIMIT
Modulation Type: FM

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 12:

For 12.5 kHz bandwidth:

On any frequency removed from the center of the authorized bandwidth by a displacement frequency
(fa in kHz) of more than 12.5 kHz at least:

High: 50 + 10 log (Pwatts) = 50 + 10 log (4.5) =56.53 dB

Low: 50 + 10 log (Pwatts) = 50 + 10 log (1.0) =50.00 dB

Note: In general, the worst case attenuation requirement shown above was applied.

Calculation: Limit (dBm) =EL-50-10log10 (TP)

Notes: EL is the emission level of the Output Power expressed in dBm,
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In this application, the EL is 36.53 dBm for Rated High power level and 30.00 dBm for Rated Lower
power level;

High: Limit (dBm) =36.99-50-10log10 (4.5) = -20 dBm

Low: Limit (dBm) =30.00-50-10log10 (1.0) =-20 dBm

Modulation Type: 4FSK

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 12 (12.5 kHz Bandwidth
only):

On any frequency removed from the center of the authorized bandwidth by a displacement frequency
(fa in kHz) of more than 12.5 kHz at least:

High: 50 + 10 log (Pwatts) = 50 + 10 log (4.5) =56.53 dB

Low: 50 + 10 log (Pwatts) = 50 + 10 log (1.0) =50.00 dB

Note: In general, the worst case attenuation requirement shown above was applied.

Calculation: Limit (dBm) =EL-50-10log10 (TP)

Notes: EL is the emission level of the Output Power expressed in dBm,

In this application, the EL is 36.02 dBm for Rated High power level and 30.00 dBm for Rated Lower
power level,

High: Limit (dBm) =36.99-50-10log10 (4.5) = -20 dBm

Low: Limit (dBm) =30.00-50-10log10 (1.0) =-20 dBm

Note:

1. In general, the worst case attenuation requirement shown above was applied.

2. The measurement frequency range from 30 MHz to 5 GHz.

3. *** means that the emission level is too low to be measured or at least 20 dB down than the limit.
4. Radiated spurious tested ERP for below 1GHz and EIRP for above 1GHz.

4.3.5. TEST RESULTS

Remark:
1. We tested Op 1 to Op 4, recorded worst case at Op 1 and Op 3.
2. Please refer to the following page for test data.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 22 of 42




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC 1D: 2ABUB-D618U1

Report No.: LCS1703141875E

Modulation Type: FM

Operation Mode: Op 1

Channel Separation:12.5KHz

Test Channel: Chl

Test Frequency:406.125MHz

Frequency Pmea Path Antenna | Correction | Peak EIRP Limit =elerfEon
(MHz) (dBm) Loss Gain (dB) (dBm) (dBm)
812.250 -50.58 0.87 6.42 2.15 -47.18 -20.00 H
1215.375 -48.38 1.02 7.35 2.15 -44.20 -20.00 H
2030.625 -56.75 1.10 8.26 2.15 -51.74 -20.00 H
812.250 -48.81 0.87 6.42 2.15 -45.41 -20.00 V
1215.375 -48.03 1.02 7.35 2.15 -43.85 -20.00 V
2030.625 -57.41 1.10 8.26 2.15 -52.40 -20.00 V
V
Modulation Type: FM
Operation Mode: Op 1 Channel Separation:12.5KHz
Test Channel: Ch2 Test Frequency: 456.125MHz
Frequency Pmea Path Antenna | Correction | Peak EIRP Limit elerttien
(MHz) (dBm) Loss Gain (dB) (dBm) (dBm)
912.250 -53.37 0.92 6.80 2.15 -49.64 -20.00 H
1368.375 -43.11 1.06 7.89 2.15 -38.43 -20.00 H
2280.625 -60.33 1.12 8.12 2.15 -55.48 -20.00 H
912.250 -50.51 0.92 6.80 2.15 -46.78 -20.00 V
1368.375 -46.57 1.06 7.89 2.15 -41.89 -20.00 V
2280.625 -58.85 1.12 8.12 2.15 -54.00 -20.00 V
Modulation Type: FM
Operation Mode: Op 1 Channel Separation:12.5KHz
Test Channel: Ch3 Test Frequency: 469.975MHz
Frequency Pmea Path Antenna | Correction | Peak EIRP Limit Sl o
(MH2z) (dBm) Loss Gain (dB) (dBm) (dBm)
939.950 -54.45 0.95 6.80 2.15 -50.75 -20.00 H
1409.925 -44.41 1.10 7.91 2.15 -39.75 -20.00 H
2349.875 -60.29 1.21 8.25 2.15 -55.40 -20.00 H
939.950 -53.28 0.95 6.80 2.15 -49.58 -20.00 V
1409.925 -43.61 1.10 7.91 2.15 -38.95 -20.00 V
2349.875 -58.02 1.21 8.25 2.15 -53.13 -20.00 V
Modulation Type: 4FSK
Operation Mode: Op 3 Channel Separation:12.5KHz
Test Channel: Ch4 Test Frequency:406.125MHz
Frequency Pmea Path Antenna | Correction | Peak EIRP Limit Polarization
(MH2) (dBm) Loss Gain (dB) (dBm) (dBm)
812.250 -51.26 0.87 6.42 2.15 -47.86 -20.00 H
1215.375 -45.39 1.02 7.35 2.15 -41.21 -20.00 H
2030.625 -61.45 1.10 8.26 2.15 -56.44 -20.00 H
812.250 -50.01 0.87 6.42 2.15 -46.61 -20.00 V
1215.375 -43.27 1.02 7.35 2.15 -39.09 -20.00 V
2030.625 -61.10 1.10 8.26 2.15 -56.09 -20.00 V
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Modulation Type: 4FSK

Operation Mode: Op 3 Channel Separation:12.5KHz
Test Channel: Ch5 Test Frequency: 456.125MHz
Frequency Pmea Path Antenna | Correction | Peak EIRP Limit =elerfEon
(MHz) (dBm) Loss Gain (dB) (dBm) (dBm)
912.250 -52.41 0.92 6.80 2.15 -48.68 -20.00 H
1368.375 -46.59 1.06 7.89 2.15 -41.91 -20.00 H
2280.625 -56.07 1.12 8.12 2.15 -51.22 -20.00 H
912.250 -53.26 0.92 6.80 2.15 -49.53 -20.00 V
1368.375 -44.37 1.06 7.89 2.15 -39.69 -20.00 V
2280.625 -58.14 1.12 8.12 2.15 -53.29 -20.00 V
V
Modulation Type: 4FSK
Operation Mode: Op 3 Channel Separation:12.5KHz
Test Channel: Ch6 Test Frequency: 469.975MHz
Frequency Pmea Path Antenna | Correction | Peak EIRP Limit elerttien
(MHz) (dBm) Loss Gain (dB) (dBm) (dBm)

939.950 -51.39 0.95 6.80 2.15 -47.69 -20.00 H
1409.925 -45.56 1.10 7.91 2.15 -40.90 -20.00 H
2349.875 -58.29 1.21 8.25 2.15 -53.40 -20.00 H
939.950 -53.54 0.95 6.80 2.15 -49.84 -20.00 V
1409.925 -44.32 1.10 7.91 2.15 -39.66 -20.00 V
2349.875 -63.18 1.21 8.25 2.15 -58.29 -20.00 V
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4.4.Spurious Emission on Antenna Port
4.4.1. TEST APPLICABLE

The same as Section 4.3
4.4.2. TEST PROCEDURE

The RF output of the EUT was connected to a spectrum analyzer through appropriate attenuation. The
resolution bandwidth of the spectrum analyzer was set to 100 kHz. Sufficient scans were taken to show
any out of band emission up to 10th. Harmonic for the lower and the highest frequency range. Set
RBW=1KHz/VBW=3KHz in the frequency band 9KHz to 150KHz, RBW=10KHz/VBW=30 KHz in the
frequency band 150KHz to 30 MHz, RBW=100 kHz/VBW=300 kHz in the frequency band 30MHz to
1GHz, and RBW=1MHz/VBW=3MHz from the 1GHz to 10" Harmonic.

The audio input was set to 0 to get the unmodulated carrier, the resulting picture is print out for each
channel separation.

4.4.3. TEST CONFIGURATION

Radio
Comm.
Test Set
20dB Att.
ANT MIC
- EUT
Receiver/
Spectrum EXT
Analyzer
Power Supply
DC7.4v
4.4.4. LIMIT

Modulation Type: FM

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 12:

For 12.5 kHz bandwidth:

On any frequency removed from the center of the authorized bandwidth by a displacement frequency
(fa in kHz) of more than 12.5 kHz at least:

High: 50 + 10 log (Pwatts) = 50 + 10 log (4.5) =56.53 dB

Low: 50 + 10 log (Pwatts) = 50 + 10 log (1.0) =50.00 dB

Note: In general, the worst case attenuation requirement shown above was applied.

Calculation: Limit (dBm) =EL-50-10log10 (TP)

Notes: EL is the emission level of the Output Power expressed in dBm,

In this application, the EL is 36.53 dBm for Rated High power level and 30.00 dBm for Rated Lower
power level,

High: Limit (dBm) =36.99-50-10log10 (4.5) = -20 dBm

Low: Limit (dBm) =30.00-50-10log10 (1.0) = -20 dBm
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Modulation Type: 4FSK

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 12 (12.5 kHz Bandwidth
only):

On any frequency removed from the center of the authorized bandwidth by a displacement frequency
(fa in kHz) of more than 12.5 kHz at least:

High: 50 + 10 log (Pwatts) = 50 + 10 log (4.5) =56.53 dB

Low: 50 + 10 log (Pwatts) = 50 + 10 log (1.0) =50.00 dB

Note: In general, the worst case attenuation requirement shown above was applied.

Calculation: Limit (dBm) =EL-50-10log10 (TP)

Notes: EL is the emission level of the Output Power expressed in dBm,

In this application, the EL is 36.53Bm for Rated High power level and 30.00 dBm for Rated Lower
power level,

High: Limit (dBm) =36.99-50-10log10 (4.5) = -20 dBm

Low: Limit (dBm) =30.00-50-10log10 (1.0) =-20 dBm

Note:
1. In general, the worst case attenuation requirement shown above was applied.
2. The measurement frequency range from 9 KHz to 6 GHz.

4.4.5. TEST RESULTS

Maximum Conducted Maximum Conducted
g Test Spurious Emissions Below Spurious Emissions Above
Opl\;zg%téon CrTaer1Srt1eI Frequency 1GHz 1GHz
(MHz) Frequency Data Frequency Data
(MH2z) (dBm) (MHz) (dBm)
Chi 406.125 811.82 -36.460 1220.00 -24.543
Opl Ch2 456.125 912.70 -35.687 1368.00 -23.686
Ch3 469.975 939.86 -35.744 1412.00 -22.099
Ch4 406.125 811.82 -34.192 1220.00 -24.576
Op3 Ch5 456.125 912.70 -36.481 1368.00 -24.086
Ché 469.975 939.86 -35.809 1412.00 -28.520
Limit -20dBm for 12.5KHz Channel Separation
Test Results PASS
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Plots of Spurious Emission on Antenna Port

Measurement

Op 1 Channel 1/ 406.125MHz

R 5 D 0 49:07 PM Agr 06, 2017 Peak Search 50 & C T L] 5] 08:56:00 FM Acy 06, 2017 Peak Search
fvg Type: = TEEE R Marker 1 150.000000kHz | hva T P s NEEER
Marker 19.141000 T ,__.‘ Trig: Free Run AvglHold>100/100 wvelr:«:w i Marker 1 150.000000 kHz PG Fas T Trig:Free Run AvglHold: 681100 T : H ;:“:
Foaindow  Atten: 6 d8 e IFGaintaw * Atten:6 dB e
Ref Offset 20,48 Mkr1 9.141 kHz NextPeak RefOffset20 48 Mkr1 150 kHz NextPeak
{ogeid_Ref 10.00 dBm -53.097 dBm {ogBid_Ref 10.00 dBm -29.250 dBm
000 Next Pk Right] 00 Next Pk Right]
0 0
Next Pk Left Next Pk Left
- omaed - 2006
1
20 o
Marker Delta Marker Delta
-40. -40.
500 }1 50
L MKr—.CF| i MKr—.CF|
nf T - LVN
e e T o o Mo A Mkr—RefLvll | 700 MMMLWAWWWWW‘W“WMW‘W Mkr—RefLvl
14 ‘o
0. .
More| More|
Start 9.00 kHz Stop 150.00 kHz 1of2| | start 150 kHz Stop 30.00 MHz Tof2
#Res BW 1.0 kHz #VBW 3.0 kHz Sweep 134.8 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 285,3 ms (1001 pts)

MEG

status| 1, DC Coupled wso

sTaTUS 1, AC coupled: Accy unspec'd < 10MHz

9KHz-150KHz

150KHz-30MHz

o : v T — b o ac SENEINT NPT T T R
g Type:Log P WA 23456 Ava Type:Log P Tl 254
Marker 611620000000 MHz 1 o = & ipetegsur el PETEY: Marker 11.220000000000 6Hz ], = faimeiegeer weeli23as s
o T THaEF A Pt G
IFGain:Lowe Atten: 30 dB il IFGain:Love Atten: 20 dB LT
NextPeak| NextPeak|
R Mkr1 811.82 MHz P——— Mk 1.220 GHZ]
{ogeidn__Ref 40.00 dBm -33.460 dBm 10 geid_Ref 30.00 dBm -24.543 dBm)
0 NextPkRight| | | ., Next Pk Right
00| 10
Next Pk Left| Next Pk Left
100 oo
000} -10.
Marker Delta| Marker Delta
00 ol 00 o
o aee
= mir—cr| | [ Mkr—CF
0 1 o0 Lo olun m i o
T i G e Y vk
4ol = e TR | Mkr—RefLvl | [ Mkr—RefLvl
¥ (ORISR I PRT L R — i
A0 60,
More| More|
Start 30.0 MHz 'Stop 1.0000 GHz 1of2| | Istart 1,000 GHz Stop 6.000 GHz 1af2
#Res BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts) jfRes BW 1.0 MHz #HVEW 3.0 MHz Sweep 8.333 ms (1001 pts)

MSG

STATUS| MSG

STATUS|

30MHz-1GHz

1GHz-6GHz

Op 1 Channel 2/ 456.125MHz

o m N T m—— T T T TER) e
fvaT M v ) Marker 1 150.000000kHz | hvg Type: Log P e
Marker 1 9.705000 kHz B JnTyre Log bur [i23258 Marker 1150.000000kHz ] . o g Tine Log bur o FEEETS
' Atten: 6 4B cerlF E KK THO. P T tern 6 4B oerfP P NN N
NextPeak| NextPeak|
Rt Ofeet 20 08 MKr1 9,706 kHz RefORest20 B Mkr1 150 kHz
{geidn_Ref 10.00 dBm -54.450 dBm {ogewd_Ref 10.00 dBm -30.793 dBm
- NextPkRight| Next Pk Right]
10 10
Next Pk Left Next Pk Left
- 2500 0] - e
1
] <30
Marker Deita| Marker Deilta|
00 00
1
. | mikr—cF|[ ~ Mikr—CF|
M,
00 Il so0] My
i }\W"lﬂ"u\‘ﬂw WWMNMﬂJk,,W TN B AT EA S o | PP AT
i A L Mkr—RefLvif| 7 i T P RerLw
y i W et il b
0. a0,
More| More|
Start 9.00 kHz Stop 150.00 kHz 1of2ll  start 150 kHz Stop 30.00 MHz 1012
#Res BW 1.0 kHz #VBW 3.0 kHz Sweep 134.8 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 285,3 ms (1001 pts)

MSG

status| 1, DC Coupled wso

sTaTUS 1 AC coupled: Accy unspec'd < 10MHz

9KHz-150KHz

150KHz-30MHz

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 27 of 42




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC 1D: 2ABUB-D618U1

Report No.: LCS1703141875E

Plots of Spurious Emission on Antenna Port Measurement

Op 1 Channel 2/ 456.125MHz

LIGN AUTO (08:58:31 PM Agr 06, 2 AC SENSE:INT LIGNAUT O 11:25:37 M
Ava Type: Log P Tl sis5g| PeakSearch Ava Troe: Log P Al Siisg| PeakSearch
Marker 1 912. 700000000 MEEE ] g rreamun  mugiomscntn i Marker 11.370000000000 6Kz | rigirruamun  mvanowssanen Tl
Eosinow . Atten: 30 dB e [FGaintow * Atten:20 dB e
Ref Offset 20,48 Mkr1 912.70 MHz NextPeak et Omeetz0 48 Mkr1 1.370 GHZ NextPeak
{ogeid_Ref 40.00 dBm -35.687 dBm 10 geid__Ref 30.00 dBm -23.686 dBm)
00 Next Pk Right] 2 Next Pk Right]
00| 10
Next Pk Left Next Pk Left
10.0] oo
000 100
Marker Delta Marker Delta
o . 1 -20008n)
X e
* mir—cr|| |~ Mkr.CF
= .1_ i v e Btz bt i M Py o PP hakgatlp
i TV e mu-.»de S— e bl | Mkr—RerLwf | [0 Mkr—RefLvl
<0, £0.
More| More|
Start 30.0 MHz Stop 1.0000 GHz 1of2| | Istart 1.000 GHz Stop 6.000 GHz Tof2
#Res BW 100 kHz #VBW 300 KHz Sweep 92.73 ms (1001 pts) j#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 8.333 ms (1001 pts)

MEG

STATUS

MEG

sTATUS

30MHz-1GHz

1GHz-6GHz

Op 1 Channel 3/ 469.975MHz

™ 10:49:48 PM gz DB, Peak Search LI 08:53:30 PM Axe 2017 Peak Search
Avg Type: LogP TRACE[1 23456 Avg Type: Log-Pw TRAE[]23456
Marker 1 10.260000kbiz 1. " oorun o Tyne: Lo e el 2345 Marker 2 23.612100000 MHz L‘_7| TrgiFreo Run g Tine: Log bur I
IFGainlow ~  Aften:6 4B L LLL IFGaimiLaw ~  Atten:6 di peTfF FRNNN
NextPeak| NextPeak|
RefOffect20 68 Mkr1 10.269 kHz et Offect20 4B Mkr2 23.612 MHz
{ggeian__Ref 10.00 dBm -54.154 dBm {ggeidv__Ref 10.00 dBm -51.005 dBm
000 Next Pk Right] a0 Next Pk Right]
0 0
Next Pk Left Next Pk Left
- omaed - 0]
1
300 <30
Marker Delta Marker Delta
-40 -40
1 \ 2
e ’ mir—cF|| ¥ Mkr—CF|
@ iy . @
Wi LN
il ‘Mq,hh Mot i <cbibenathe oty il [RTITARNY ™
oo il M/’\‘WWWM W Mkr—RefLvll | 700 e i et ek At i 1 i Mkr—RefLvl
LU (VA RYT P i, |
0. .
More| More|
Start 9,00 kHz Stop 150.00 kHz 1e'2| | Start 150 kHz Stop 30,00 MHz Tef2
#Res BW 1.0 kHz #VBW 3.0 kHz Sweep 134.8 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 285.3 ms (1001 pts)

MSG

status| 4|

DC Coupled WsG

s1a1us| 8, AC coupled: Accy unspac'd < 10MHz

9KHz-150KHz

150KHz-30MHz

N T e T T TR me—
g Type: LogP Al 3345 6 Avg Type: Log-P Tl 33356
T e Fras un e Tyne:Log b weli234s e Marker 11.410000000000 GHz _ ml S [ Type Logour e EEEET
5, Atten: 30 4B cerlP PHNNNN il Aver: 20 dB er/P NHHK N
NextPeak| NextPeak|
Ref Offset 20 4B Mkr1 939.86 MHz Ref Offset 20 dB Mkr1 1.410 GHZ]
{ogeidn__Ref 40.00 dBm -35.744 dBm 10 ded__Ref 30.00 dBm -22.099 dBm
00 Next PkRight] | | ., Next Pk Right]
00| 10
Next Pk Left Next Pk Left
100 0o
000} -10.
Marker Deilta| Marker Deilta|
100 2 1 220 00
omae]
- mikr—cr| | |™ Mkr—.CF
k) — mnlh\h' i whids s gy PRI VYA S Y & T s
| PPISR T rewen wyme o OR T wmwM%MWlKLW Mkr—RefLvll | | Mkr—RefLvl
0. 0.
More| More|
Start 30.0 MHz ‘Stop 1.0000 GHz Tof2| | Istart 1.000 GHz Stop 6.000 GHz 1012
#Res BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts) jtRes BW 1.0 MHz #VBW 3.0 MHz Sweep 8.333 ms (1001 pts)

MSG

STATUS

SG

sTATUS

30MHz-1GHz

1GHz-6GHz

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 28 of 42




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC 1D: 2ABUB-D618U1 Report No.: LCS1703141875E

Plots of Spurious Emission on Antenna Port Measurement
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4.5. Modulation Characteristics
4.5.1. TEST APPLICABLE

According to CFR47 section 2.1047(a), for Voice Modulation Communication Equipment, the frequency
response of the audio modulation circuit over a range of 100 to 5000Hz shall be measured.

45.2. TEST PROCEDURE
Modulation Limit

1 Configure the EUT as shown in figure 1, adjust the audio input for 60% of rated system deviation at 1
KHz using this level as a reference (0dB) and vary the input level from —20 to +20dB. Record the
frequency deviation obtained as a function of the input level.

2 Repeat step 1 with input frequency changing to 300, 1004, 1500 and 2500Hz in sequence.

Audio Frequency Response

1 Configure the EUT as shown in figure 1.
2 Adjust the audio input for 20% of rated system deviation at 1 KHz using this level as a reference

(0dB).

3 Vary the Audio frequency from 100 Hz to 3 KHz and record the frequency deviation.
4 Audio Frequency Response =20log10 (Deviation of test frequency/Deviation of 1 KHz reference).

4.5.3. TEST CONFIGURATION

20dB Att. or Modulation
EUT —»  Ant.Coupler | —— Analyzer
Synthesizer
/Function
Generator
45.4. TEST RESULTS
Remark:
1. We tested Op 1 to Op 2 recorded worst case at Op 1.
Modulation Type: FM
12.5 KHz Channel Separation Opl
] Peak Freq. Peak Freq.
Modulation Peak Freq. Peak Freq. e M
Level Deviation At 300 Hz | Deviation At 1004 Hz Deviation At 1500 | Deviation At 2500
Hz Hz
(dB) (KHz) (KHz) (KHz) (KHz)
-20 0.15 0.26 0.31 0.44
-15 0.22 0.47 0.72 0.81
-10 0.29 0.69 0.88 1.56
-5 0.55 0.92 1.54 2.08
0 0.79 1.74 1.96 2.26
+5 0.91 2.01 2.08 2.26
+10 1.16 2.26 2.26 2.26
+15 1.35 2.26 2.26 2.26
+20 1.71 2.26 2.26 2.26
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Modulation Characteristics

2.5
1~
g 2
c 300Hz
=)
© 15 1004Hz
1
a 1500Hz
=
g 1 2500Hz
o
= FCC Limit
0.5

-20 -15 -10 -5 0 5 10 15 20
Modulatin Level (dB)

Modulation type: 4FSK
Channel bandwidth: 12.5 kHz

It is not applicable for devices which operate with the digitized voice/data modulation type.
b). Audio Frequency Response:

Rule Part No.: Part 2.1407(a) (b)

Method of Measurement:

The audio frequency response was measured in accordance with TIA/EIA Specification 603 with no
exception.

A curve or equivalent data showing the frequency response of the audio modulating circuit over a range
of 300-3000Hz shall be submitted and Audio Post Limiter Low Pass Filter Response from 3.0 KHz to
50KHz.However, the audio frequency response should test from 100Hz to 5.0 KHz according to FCC
Part 90.

Modulation Type: FM
The audio frequency response curve is show below.

Test Audio Level (1 KHz and 20% maximum deviation) for 12.5 KHz channel separation is 2.71mV.
Note:

1. Not applicable to new standard. However, tests are conducted under FCC’s recommendation.
2. The Audio Frequency Response is identical for 12.5 KHz channel separation
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12.5 KHz Channel Separation Op1l

Frequency | Frequency Deviation 1KHz Reference Audio Frequency
(KHz) (KHz) Deviation Response
(KHz) (dB)
0.1 0.05 0.52 -22.21
0.2 0.05 0.52 -22.21
0.3 0.12 0.52 -10.98
0.4 0.19 0.52 -8.88
0.5 0.21 0.52 -7.26
0.6 0.28 0.52 -6.23
0.7 0.38 0.52 -4.29
0.8 0.46 0.52 -1.32
0.9 0.49 0.52 -0.88
1.0 0.51 0.52 0.00
1.2 0.59 0.52 0.89
14 0.71 0.52 2.15
1.6 0.75 0.52 2.95
1.8 0.81 0.52 3.77
2.0 0.88 0.52 4.36
2.2 1.03 0.52 5.54
24 1.10 0.52 6.58
2.6 1.15 0.52 6.97
2.7 1.21 0.52 7.45
2.8 1.26 0.52 7.85
3.0 1.26 0.52 7.86
3.5 1.26 0.52 7.86
4.0 0.05 0.52 -22.21
4.5 0.05 0.52 -22.23
5.0 0.05 0.52 -22.23

15

10

-10

-15

Audio Frequency Response (dB)
(%]

-20

-25

Audio Frequency Response

= Audio Response
6dB/Oct+1
e dB/0ct-3

0.102030405060.70809 1 12141618 2 2224262728 3 35 4455

Audio Input Frequency (KHz)

Modulation type: 4FSK

Channel bandwidth: 12.5 kHz
It is not applicable for devices which operate with the digitized voice/data modulation type.
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4.6.Frequency Stability Test
4.6.1. TEST APPLICABLE

1 According to FCC Part 2 Section 2.1055 (a) (1), the frequency stability shall be measured with
variation of ambient temperature from -30°C to +60°C centigrade.

2 According to FCC Part 2 Section 2.1055 (e) (2), for battery powered equipment, the frequency
stability shall be measured with reducing primary supply voltage to the battery operating end point,
which is specified by the manufacture.

3 Vary primary supply voltage from 85 to 115 percent of the nominal value.

4 According to 890.213, the frequency stability limit is 2.5 ppm for 12.5KHz channel separation

4.6.2. TEST PROCEDURE

The EUT was set in the climate chamber and connected to an external DC power supply. The RF output
was directly connected to Spectrum Analyzer ESPI7. The coupling loss of the additional cables was
recorded and taken in account for all the measurements. After temperature stabilization (approx. 20 min
for each stage), the frequency for the lower, the middle and the highest frequency range was recorded.
For Frequency stability Vs. Voltage the EUT was connected to a DC power supply and the voltage was
adjusted in the required ranges. The result was recorded.

4.6.3. TEST CONFIGURATION

EUT

4 4 .

I I %
Power Supply Chamber Spectrum Analyzer

4.6.4. TEST LIMITS

According to 90.213, Transmitters used must have minimum frequency stability as specified in the
following table.

Frequency Tolerance (ppm)

Frequency Range Channel Ei
- ixed and Base
(MHz) Bandwidth (KHz) Stations >2W <«L2W
6.25 1.0 2.0 2.0
150-174 125 2.5 5.0 5.0
25 5.0 5.0 50.0*
6.25 0.5 1.0 1.0
421-512 125 1.5 2.5 2.5
25 2.5 5.0 5.0

* Stations operating in the 154.45 to 154.49MHz or the 173.2 to 173.4MHz bands must have a
frequency stability of 5 ppm.

* Paging transmitters operating on paging-only frequencies must operate with frequency stability of 5
ppm in the 150-174MHz band and 2.5 ppm in the 421-512MHz band.
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4.6.4. TEST RESULTS

Operation Channel Test conditions Frequency error (ppm)

Mode Separation Voltage(V) Temp(C) 406.125 | 456.125 | 469.975

-30 0.26 0.45 0.58

-20 0.52 0.25 0.45

-10 0.15 0.32 0.95

0 0.26 0.21 0.26

7.40 10 0.66 0.89 0.45

Opl 12.5KHz 20 0.39 0.87 0.65

30 0.15 0.59 0.48

40 0.52 0.62 0.70

50 0.60 0.32 0.19

6.29 (85% Rated) 20 0.59 0.44 0.58

8.51(115% Rated) 20 0.21 0.48 0.78

Limit 2.5 ppm
Test Results PASS
Operation Channel Test conditions Frequency error (ppm)

Mode Separation Voltage(V) Temp(‘C) 406.125 | 456.125 | 469.975

-30 0.45 0.48 0.58

-20 0.62 0.26 0.65

-10 0.25 0.32 0.52

0 0.32 0.51 0.48

7.40 10 0.85 0.25 0.75

Op3 12.5KHz 20 0.90 0.48 0.65

30 0.85 0.45 0.58

40 0.48 0.62 0.58

50 0.80 0.70 0.25

6.29 (85% Rated) 20 0.56 0.87 0.32

8.51(115% Rated) 20 0.54 0.45 0.42

Limit 2.5 ppm
Test Results PASS
Remark:

1. We tested Op 1 to Op 4, recorded worst case at Op 1 and Op 3.
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4.7.Maximum Transmitter Power
4.7.1. TEST APPLICABLE

Per FCC Part 2.1046 and Part 90.205: Maximum ERP is dependent upon the station’s antenna HAAT and
required service area.

Per RSS-119 Section 5.4 and 5.4.1: The output power shall be within £1.0 dB of the manufacturer’s rated
power. Typical transmitter output powers are 110 watts for base and/or fixed stations (paging transmitters
excepted), and 30 watts for mobile stations. Higher powers may be certified, but it should be noted that
mobile stations are normally only licensed up to 30 watts. See the SRSP relevant to the operating frequency
for equipment power limits.

4.7.2. TEST PROCEDURE

Measurements shall be made to establish the radio frequency power delivered by the transmitter the
standard output termination. The power output shall be monitored and recorded and no adjustment shall
be made to the transmitter after the test has begun, except as noted bellow:

If the power output is adjustable, measurements shall be made for the highest and lowest power levels.
The EUT connect to the Receiver through 20 dB attenuator.

Measurement with Spectrum Analyzer ESPI7 for conducted measurement, external power supply with 7.40
V stabilized supply voltage.

4.7.3. TEST CONFIGURATION

Spectrum
EUT Attenuator Analyzer
Receiver

The EUT was directly connected to a RF Communication
Test set by a 20 dB attenuator

4.7.4. TEST RESULTS

Modulation Channel Operation Test Test Frequency Test Results
Type Separation Mode Channel (MH2z) (dBm)
Chl 406.125 36.233
Opl Ch2 456.125 36.669
Ch3 469.975 36.651
Analog/FM | 12.5KHz chi 406.125 30.367
Op2 Ch2 456.125 30.705
Ch3 469.975 30.773
Ch4 406.125 36.226
Op3 Chb 456.125 36.723
. Ché 469.975 36.794
Digital/4FSK 12.5KHz Cha 206,105 30518
Op4 Chs 456.125 30.845
Ché 469.975 30.766

Lt The limit is dependent upon the station’s antenna HAAT and required service

area.
Test Results I PASS
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Plots of Transmitter Power Measurement
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Plots of Transmitter Power Measurement
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4.8. Transmitter Frequency Behavior
4.8.1. TEST APPLICABLE

Section 90.214
Transient frequencies must be within the maximum frequency difference limits during the time intervals

indicated:
i All equipment
Time intervals ™ 2 Max'g.lfl;m frequsency e
frrerence 150 to 174 MHz 421 to 512MHz
Transient Frequency Behavior for Equipment Designed to Operate on 25 KHz Channels
t +25.0 KHz 5.0ms 10.0 ms
| +12.5 KHz 20.0 ms 250 ms
ta +25.0 KHz 5.0ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on 12.5 KHz Channels
e, +12.5KHz 5.0ms 10.0 ms
1 +6.25 KHz 20.0 ms 25.0ms
ta +12.5 KHz 5.0 ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on 6.25 KHz Channels
T
:“ """"""""""""""" +6.25 KHz 5.0ms 10.0 ms
2 +3.125 KHz 20.0 ms 25.0 ms
i';{ """""""""""""" +6.25 KHz 5.0ms 10.0 ms
E S,

1.

4.8.2.

11 is the time period immediately following ton.
t; is the time period immediately following t;.
t; is the time period from the instant when the transmitter is turned off until to.

to is the instant when the 1 KHz test signal starts to rise.
During the time from the end of t; to the beginning of t3, the frequency difference must not exceed the limits specified in

§90.213.

the maximum frequency difference for this time period.

(ad)

TEST CONFIGURATION

Storage
oscilloscope

(fd)

Test
discriminator

Difference between the actual transmitter frequency and the assigned transmitter frequency.
If the transmitter carrier output power rating is 6 watts or less, the frequency difference during this time period may exceed

ton is the instant when a 1 KHz test signal is completely suppressed, including any capture time due to phasing.

Fadio Comm. Test Set

-

| AR At |

4.8.3. TEST PROCEDURE
According to TIA/EIA-603 2.2.19 requirement.

4.8.4. TEST RESULTS
Please refer to the following plots.

ANT (T¥)

ANT (F)

EUT

DC 7.40V
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Modulation Type: FM

Transmitter Frequency Behavior @ 12.5 KHz Channel Separation------ Off — On
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Modulation Type: 4FSK

Transmitter Frequency Behavior @ 12.5 KHz Channel Separation------ Off — On
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5. LIST OF MEASURING EQUIPMENT

AC Power Conducted Emission

Name of Equipment Manufacturer Model Serial Number Cal Date
Artificial Mains MESS Tec NNB-2/16Z 99079 June 18,2016
EMI Test Receiver R&S ESCS 30 100174 June 18,2016
EMI Test Software Audix E3 N/A N/A
RF COMMUNICATION
TEST SET HP 8920A 3813A10245 June 19,2016
Modulation Characteristic
Name of Equipment Manufacturer Model Serial Number Cal Date
RF COMMUNICATION
TEST SET HP 8920A 3813A10245 June 19,2016
Frequency Stability
Name of Equipment Manufacturer Model Serial Number Cal Date
RF COMMUNICATION
TEST SET HP 8920A 3813A10245 June 19,2016
Signal Generator Rohde&Schwarz SMR40 10016 July 16, 2016
Climate Chamber Giant Force GTH-225-20-S | MAB0103-00 June 18,2016

Emission Mask

Maximum Transmitter Power & Spurious Emission On Antenna Port & Occupied Bandwidth &

Name of Equipment Manufacturer Model Serial Number Cal Date
Spectrum Analyzer Agilent N9020A MY50510140 | October 27,2016
RF COMMUNICATION
TEST SET HP 8920A 3813A10245 June 19,2016
High-Pass Filter Anritsu MP526B 6220875288 July 16, 2016
High-Pass Filter Anritsu MP526D 6220878442 July 16, 2016
Transient Frequency Behavior
Name of Equipment Manufacturer Model Serial Number Cal Date
Signal Generator Rohde&Schwarz SMR40 10016 July 16, 2016
Storage Oscilloscope Tektronix TDS3054B B033154 July 17, 2016
RF COMMUNICATION
TEST SET HP 8920A 3813A10245 June 19,2016
Transmitter Radiated Spurious Emission
Name of Equipment Manufacturer Model Serial Number Cal Date
Receiver Rohde&Schwarz ESPI 7 125590 June 19,2016
EMI Test Software Audix E3 N/A N/A
RF COMMUNICATION
TEST SET HP 8920A 3813A10245 June 19,2016
HORN ANTENNA EMCO 3115 6741 June 10, 2016
HORN ANTENNA EMCO 3115 6829 June 10, 2016
By-log Antenna SCHWARZBECK | VULB9163 9163-470 June 10, 2016
By-log Antenna SCHWARZBECK | VULB9163 9163-498 May 29, 2016
High-Pass Filter Anritsu MP526B 6220875288 July 16, 2016
High-Pass Filter Anritsu MP526D 6220878442 July 16, 2016

The calibration interval was one year.
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