Bay Area Compliance Labs Corp.

FCC PART 90
TEST REPORT

For

BTECH (BaoFeng Tech)

702N industrial Ave Arlington, South Dakota,United States, 57212

FCC ID: 2AGND-AMP-U

Report Type: Product Name:
Original Report Radio Amplifier

Report Number: RXM170920050-00

Report Date:  2017-11-06

Jerry Zhang T 7 AM
. EMC Manager J@Vl‘"y -J
Reviewed By:

Bay Area Compliance Laboratories Corp. (Dongguan)
Test Laboratory: No.69 Pulongcun, Puxinhu Industry Area,

Tangxia, Dongguan, Guangdong, China

Tel: +86-769-86858888

Fax: +86-769-86858891

www.baclcorp.com.cn

Note: This test report is prepared for the customer shown above and for the device described herein. It may not be duplicated or
used in part without prior written consent from Bay Area Compliance Laboratories Corp. (Dongguan).




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.:RXM170920050-00

TABLE OF CONTENTS

GENERAL INFORMATION . ...ttt ettt ettt sttt sttt e st e s e b et s e shb it e e s bt e e s b b e e s sabeesebb e e e sbbaessabbeessbbaessbbeesssns 3
PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ...coiiiiiiieiiecieeiie ettt 3
OBUIECTIVE «euttvvieeeeeeetteee e et eeeteeee e e eeettareeeeeeetttaaaeeeeeaeasesseseeasssssaaeseaasssaeseeeaassssssaeeeeaassssseseeaeasssseeeeeassssaseseesessrareeeesennsens 3
RELATED SUBMITTAL(S)/GRANT(S) ..euuttttteettteruteesteesereeseeeasseessseessseasseassseassessseessssasssessseessssassessseessssessesssseenssesnsessssen 3
TEST METHODOLOGY ..vvvveiieiieiuvreeeeeeeeisereeeeeeeiisseseeseeseisssesesesesssessessesoisrsssssssmisssssssesssmisssssesssemsssssessessssssssssssmssrsssseseens 3
MEASUREMENT UNCERTAINTY ...eeeiiiiiittiteeeeeeeitreeeeeeesissseeeseseissesesssesessssssesesssssssesessssssssssesssssssssssssesssssssssessesosssssesenns 3

[0 2 A SN 1 5) 5 SRR 4
SYSTEM TEST CONFIGURATION ..ottt ettt st e e st e e s bb e e e atbe e e s sabe e e sabbeessabeeesbbeeesabbeessareeean 5
DESCRIPTION OF TEST CONFIGURATION .....cceeiuvvrieeeieiirereeeeeeeiitreeeeeeeeisreeeeeeseisssseeeesesiisssesesesesssssseseesnsssssssssssssssseeseens 5
SUPPORT EQUIPMENT LIST AND DETAILS ....uvvtiiiuiiieieeiieieteeeeeeeeeeeeeteeseaeeesesaeeesenssessenseesssaessesaseesssssessassessanseessssseeessnees 5
BLOCK DIAGRAM OF TEST SETUP ....ccutvvviieieieitreeeeeeeeiteeeeeeeeeitaeeeeeseeiasreeeeeesesssssseeeseseisssesesesesssssssesessssnsssseesesssrseeseens 5
SUMMARY OF TEST RESULTS ..ottt sttt e e e s s et ae et e s s saba b e e e e s s s ssaateaeeesssaabbaseesessssbbasesesssassnes 6
FCC 8§1.1310 &FCC §2.1091- MAXIMUM PERMISSIBLE EXPOSURE (MPE).......cccoiiiiiiiiiiecercee e 7
APPLICABLE STANDARD ......cuvttiiitieeeitteeeiiteeeeeiteeeeeteeeeeiseseestseeeeesseeaeseeeeateseeeaseeeatseeesessaesesseseentssseesseseetsseseseesensseeeenes 7
FCC 82.1046 &890.205- RF OUTPUT POWER.......o ottt sttt st ban s s saba s sbbe e aans 8
APPLICABLE STANDARD .....cooittttieeeieeitteeeeeeeeeteeeeeeeeesaeeeesseeesaaesseeseessreeeeesaasassseeessassrseseeseessassseeesenssnnssseseesseeeeeeeens 8
TEST PROCEDURE ......cuutiiiiiiiiiiiieeeeeeeeittteeeeeeeeiureeeeeeesetssseeesesaassesesesesessssasaeesesasssaeaesesassssaaeeeaesssssseseeeansssseeseesesassseeesaans 8
TEST EQUIPMENT LIST AND DETALLS .....ciiuuiitittieiiteee ettt eeieeeeeeteeeseseeeeesteeeeasaseesssseessssessssseessssasessssseesssssesssssesssnsseesnns 8
TEST DATA ...ttt ettt e ettt e e e e e et tta e e e e e e eeetaee e e e seeataaeaaeeeaatasaeeeeeeeastsaaeeeeeassaeseeeeeanssreeeeeeenatareeeeeens 8
FCC §2.1049& §22.357 &890.209 & §90.210 — OCCUPIED BANDWIDTH & EMISSION MASK.........c....... 10
APPLICABLE STANDARD .....ccouviiiitiieiiiteeeeeteeeeiteeeeeiseeeeetseeeeeseeeeeaseeeetseeeeeteeseeseeeeassesseasseeeatsssensssseessseeesseeenssesennneeas 10
TEST EQUIPMENT LIST AND DETAILS....cuviiiiiiitiieiieeeeeeteeee e e e eeetteeeeeeeeetaaeeeeeeeesaaaeeeeeseesassesesesesssssseeseessssesesesesnssrreseeeas 11
TEST PROCEDURE .......uuviiiiiiiiiiiiiieeeeeeiiteeeeeeeeetteeeeeeeeettssaeeeeseestraseeeseasasssasaeseassssaeeesessssssaeeeeessssssaseseenssseseeesasssseseeens 11

0 2 A D NG NSRS 11
FCC 82.1051&890.210 - SPURIOUS EMISSIONS AT ANTENNA TERMINALS .......ooooiiiiie e 14
APPLICABLE STANDARD .....ccotttuttiteeieeiiteteeeeeeeiiureeeeeeeeiissseeeseseessesseeseesisssesesesesssssseesessisssssesssessssssesessenssrsseessessseseees 14
TEST EQUIPMENT LIST AND DETALLS.....ccooutiiiitieeeetieeeeteeeeeeteeeeetveeeeiteeeeereeseeteeeeesseeseaseesentseeseseesenssseseesseeeenrsesenaneees 14
TEST PROCEDURE .....uutvviiiiiiiiiieeiee e e eeettee e e e e eeeaeeeeeeeeeeaaeee e e e seesaaeeeeeeeesssaaeseeesensaasseeeessassasseeeeeessassesessenteneseeeaansrreseeeas 15
TEST DATA ...ttt e e ettt e e et ar e e e e e e e etaraeeeesettraaeeeseeasaraeaeeeesassaeeeeeeaasssaaeeeeaassssaaeeeessssaaaeeesassreseeens 15
FCC §2.1053 & §90.210 - RADIATED SPURIOUS EMISSIONS ...ttt 18
APPLICABLE STANDARD .....coitttttiteeieeiteeeeeeeeeeteeeeeeeeesisereeeesseeateeeeeseasisseesseseassaarseeesssssstesseeeeessteseeesseessrreseessensreseeeas 18
TEST EQUIPMENT LIST AND DETAILLS.....cottiiiiiiitteeeeieiiiteeeeeeeiittreeeeeeeeiraeeeeeeessssseeeseeessssssesesassssssesesssnsssesesesssssseseeens 18
TEST PROCEDURE .....uutttiiiiiiiiiteeiee e eeeettee et e e e eeeaaae et e e e eeaaaeeeeesseesaaeeeeesessasaaeeeeeesasassaeeeessasssasseeeseesssseeeeessassesesesssensreeseeeas 18
TEST DATA ...ttt et ee ettt e e e e e e et tar e e e e e eeettbaseeeee e aaaraaeeeeeatssaeeeeeeasstsaaeeeeeestseseeeeeenassreeeeeanstreseeens 19
FCC 82.1055 & 890.213- FREQUENCY STABILITY ..ottt s 20
APPLICABLE STANDARD .....ccouviiiittieiiiteeeeeteeeeiteeeeeiseeeeetseeeeeteeeeetsseeeetseeseetseseeteeseatsseseesseeeatseeessssseessseeesseeenssesennneeas 20
TEST EQUIPMENT LIST AND DETAILS....cuviiiiiiitiieiieeeeeieeee e e e eettree e e e eeetaaeeeeeeeeaaaeeeeeseestaseesesesesssresseseeessseresesesnnsrreseeeas 20
TEST PROCEDURE .......uuvviiiiiiiiiiieieeeeeeiieeeeeeeeeetreeeeeeeeetassaeaeesaestraseeesaasasssasaeseassssseeesessssssaeeeeaasssssaseseaasssesesesanssseseeens 20

0 2 A D NG VNSRS 21
FCC §90.214 - TRANSIENT FREQUENCY BEHAVIOR ..ottt 22
APPLICABLE STANDARD .....ccottuutttteeieeiitereeeeeeeeitseeeeeeeeiissseeeeeseesresseeseesissresesesesssssseesessssrsssesssessssssesesssnssseseessnnsseseees 22
TEST EQUIPMENT LIST AND DETAILLS.....cotiiiiiiiiteeeeeeeiiiteeeeeeeiittreeeeeeeitraeeeeeesssssseeessesssssseesesassssssesesssasssssesesssssseseeens 22
TEST PROCEDURE .....uuttviiiiiiiiiieeeee e e eeetee e e e e eeeaeeeeeeeeeeaaeeeeeeeseesaaeeeeeeeeassaaesseesesaasseeeeseasssaeaeeeeeessssresessensseneeeeeennsrreseeeas 22
TEST DATA ..ottt e ettt et e e eetb e e e e e e e etaaaeeeesettraaeeesesasasaseeeeansssaeeeeesassssaaeeeeassssaaeeeeasasssaaaeeesassseaeeens 22

Page 2 of 23




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.:RXM170920050-00

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

The BTECH (BaoFeng Tech)’s product, model number: AMP-U25 (FCC ID: 2AGND-AMP-U) ( the
"EUT") in this report was a Radio Amplifier, which was measured approximately: 13.5 cm (L) x 11.5 cm
(W) x 3.5 cm (H), DC13.8V.

Note: The series product, models AMP-U25 and AMP-U25D are electrically identical, we selected AMP-U25 for
testing, the detail was explained in the attached declaration letter.

*All measurement and test data in this report was gathered from production sample serial number: 170920050
(Assigned by BACL,Dongguan). The EUT was received on 2017-09-22.
Objective

This test report is prepared on behalf of BTECH (BaoFeng Tech) in accordance with Part 90 of the
Federal Communications Commission rules.

Related Submittal(s)/Grant(s)
N/A

Test Methodology

All tests and measurements indicated in this document were performed in accordance with the Code of
federal Regulations Title 47 Part 2, Sub-part J as well as the following individual parts:

Part 90 — PRIVATE LAND MOBILE RADIO SERVICES
Applicable Standards: TIA-603-D.

Measurement Uncertainty

Parameter Measurement Uncertainty
Occupied Channel Bandwidth +5%
RF output power, conducted +0.61dB
. . 30MHz ~ 1GHz:5.85 dB
Unwanted Emissions, radiated 1G~26.5GHz: 5.23 dB
Unwanted Emissions, conducted +1.5 dB
Temperature +1C
Humidity +5%
DC and low frequency voltages +0.4%
Duty Cycle 1%
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.:RXM170920050-00

Test Facility

The Test site used by Bay Area Compliance Laboratories Corp. (Dongguan) to collect test data is located
on the No.69 Pulongcun, Puxinhu Industry Area, Tangxia, Dongguan, Guangdong, China

Bay Area Compliance Laboratories Corp. (Dongguan) has been accredited to ISO/IEC 17025 by
CNAS(Lab code: L5662). And accredited to ISO/IEC 17025 by NVLAP(Test Laboratory Accreditation
Certificate Number 500069-0), the FCC Designation No. CN5002 under the KDB 974614 DO1.

The Federal Communications Commission has the reports on file and is listed under FCC Registration No.:
273710. The test site has been approved by the FCC for public use and is listed in the FCC Public Access
Link (PAL) database.

Bay Area Compliance Laboratories Corp. (Dongguan) was registered with ISED Canada under ISED
Canada Registration Number 3062D.

Page 4 of 23




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170920050-00

SYSTEM TEST CONFIGURATION

Description of Test Configuration

The system was configured for testing in a test mode.

EUT Specification:

No software was used in test

Support Equipment List and Details
Manufacturer Description Model Serial Number
N/A Terminal Load(50 Q) N/A N/A
R&S Power Amplifier 15A250 12934
HP RF Communications Test Set 8920A 00235
Block Diagram of Test Setup
. Power Amplifier
Signal )
Generator Output power: 2W

A
50 Q —
EUT .

Load e

oa z

g

c
Non-conductive table 150 cm _

above Ground Plane

A"

A

| 1.5 Meter
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.:RXM170920050-00

SUMMARY OF TEST RESULTS

FCC Rules Description of Test Results
FCC§gll })39110 & Maximum Permissible Exposure(MPE) Compliant
FC%%%);?;? & RF Output Power Compliant
FC%%%);(();? & Modulation Characteristic Compliant

§912)Cz(832&1 %i%io Occupied Bandwidth & Emission Mask Compliant
FC(;Z%);?%I& Spurious Emission at Antenna Terminal Compliant
FCS§2211 8;3 & Spurious Radiated Emissions Compliant
FC%Z%;(ES & Frequency Stability Compliant
FCC§90.214 Transient Frequency Behavior Compliant

Not Appicable: the device is no modulation mixing circuitry for the RF.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170920050-00

FCC §1.1310 &FCC §2.1091- MAXIMUM PERMISSIBLE EXPOSURE

(MPE)

Applicable Standard

According to 1.1307 (b)(1), 2.1091 systems operating under the provisions of this section shall be operated
in a manner that ensures the public is not exposed to RF energy level in excess of the communication

guidelines.

Limits for Maximum Permissible Exposure (MPE)

Limits for Occupational/Controlled Exposure

Frequency Range Electric Field Magnetic Field Power Density (S) Averalg;rllg(]):'isme El
(MHz) Strength (E) (V/m) | Strength (H) (A/m) (mw/cm?) il
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/f 4.89/f (900/£%)* 6
30-300 61.4 0.163 1.0 6

300-1500 / / /300 6
1500-100,000 / / 5 6

f = frequency in MHz;
* = Plane-wave equivalent power density;

MPE Calculation

Prediction of power density at the distance of the applicable MPE limit

S = PG/4rR?

Where: S = power density (in appropriate units, e.g. mW/cm?);
P = power input to the antenna (in appropriate units, e.g., mW);
G = power gain of the antenna in the direction of interest relative to an isotropic radiator
R = distance to the center of radiation of the antenna (appropriate units, e.g., cm);

MPE Results
Antenna Gain I\:Iaxtimum Evaluat o MPE
output power valuation ower
Fzﬁlﬁgcy . . including Tune- Distance Density Limit
(dBi) | (numeric) | up Tolerance (cm) (mWicm?) | (mwWicm?)
(mW)
400-480 0 1 23000 40 1.1 1.33

Result: The device meet FCC MPE at 40 cm distance.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170920050-00

FCC 8§2.1046 &890.205- RF OUTPUT POWER

Applicable Standard
FCC §2.1046 and §90.205.

Test Procedure

Conducted RF Output Power:

TIA-603-D section 2.2.1

The RF output of the transmitter was connected to the input of the spectrum analyzer through sufficient

attenuation.

Spectrum Analyzer setting:

RBW VBW
100 kHz 300 kHz
Test Equipment List and Details
Manufacturer Description Model No. Serial No. Cal:)b;gcion ngsg;it:n
R&S Spectrum Analyzer FSIQ 26 831929/005 2017-8-31 2018-8-31

E-Microwave DC Blocking El(\)ggg? ) 0E01201047 Each Time /
E-Microwave RF Attenuator 20dB 20dB-1 Each Time /
E-Microwave RF Attenuator 20dB 20dB-2 Each Time /

Unknown Coaxial Cable 0.lm C-1 Each Time /

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).

Test Data

Environmental Conditions

Temperature: 25.6 °C
Relative Humidity: 45 %
ATM Pressure: 101.4 kPa

The testing was performed by Costa Dong on 2017-10-26.

Test Result: Compliant. Please refer to following tables.
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. Conducted
. Channel Spacing f
Modulation ° Output Power Note
(kHz) (MHz) p(W)
400.0125 2231 Nolt{:g{;fc
M 12.5 4532125 2238 /
479.9875 2236 /
400.0125 22.39 Noégggfc
4FSK 12.5 4532125 2239 /
479.9875 2235 /

Note: the rated output power is 20W, maximum Input power 2W.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.:RXM170920050-00

FCC 82.1049& §22.357 &890.209 & §90.210 — OCCUPIED BANDWIDTH &
EMISSION MASK

Applicable Standard
FCC §2.1049, §90.209 and §90.210

Applicable Emission Masks

Mask for equipment Mask for equipment
Frequency band (MHz) with audio low without audio low
pass filter pass filter
Below 25 AorB AorC
25-50 B C
72-76 B C
150-174 B, D, or E C,DorE
150 paging only B C
220-222 F F
421-512 B,D,orE C,D,orE
450 paging only B G
806-809/851-854 B H
809-824/854-869 B G
896-901/935-940 I J
902-928 K K
929-930 B G
4940-4990 MHz LorM LorM
5850-5925
All other bands B 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 center of the authorized bandwidth f0 to 5.625 kHz removed from f0: Zero dB.

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

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

(4) The reference level for showing compliance with the emission mask shall be established using a resolution
bandwidth sufficiently wide (usually two or three times the channel bandwidth) to capture the true peak emission of
the equipment under test. In order to show compliance with the emission mask up to and including 50 kHz removed
from the edge of the authorized bandwidth, adjust the resolution bandwidth to 100 Hz with the measuring instrument
in a peak hold mode. A sufficient number of sweeps must be measured to insure that the emission profile is
developed. If video filtering is used, its bandwidth must not be less than the instrument resolution bandwidth. For
emissions beyond 50 kHz from the edge of the authorized bandwidth, see paragraph (o) of this section. If it can be
shown that use of the above instrumentation settings do not accurately represent the true interference potential of the
equipment under test, an alternate procedure may be used provided prior Commission approval is obtained.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170920050-00

Test Equipment List and Details

- . Calibration | Calibration
Manufacturer Description Model No. Serial No. Date Due Date
R&S Spectrum Analyzer FSIQ 26 831929/005 2017-08-31 2018-08-31
HP RF Communications 8920A 00235 2017-07-11 | 2018-07-11
Test Set

E-Microwave DC Blocking El(\)/ggg?? ) 0E01201047 Each Time /
E-Microwave RF Attenuator 20dB 20dB-2 Each Time /
E-Microwave RF Attenuator 20dB 20dB-1 Each Time /
Unknown Coaxial Cable 0.1m C-1 Each Time /

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).

Test Procedure

The RF output of the transmitter was connected to the input of the spectrum analyzer through sufficient
attenuation.

Test Data

Environmental Conditions

25.6~26.1 °C
44~45 %
101.4~101.6 kPa

Temperature:
Relative Humidity:
ATM Pressure:

The testing was performed by Costa Dong on 2017-10-26 and 2017-11-04.

Test Result: Compliant. Please refer to the following tables and plots.

Modulation (G f Oci%()g;ed 29018
- . -
Mode Spacing Bandwidth Bandwidth
kHz MHz kHz kHz
FM 12.5 kHz 6.31 10.32
4FSK 12.5 kHz 453.2125 7.82 9.32
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.:RXM170920050-00

Occupied Bandwidth — FM, 453.2125 MHz

Delta 1 [T1] REBW 100 H=z RF Att 20 dB
Refl Lvl 1.81 4B VEW 1 kHz
50 dBm 10.32084128 kHz SWT 25 = Unit <dBm
40.5 de offsgc Y1111
gof=0l 41.11 d¥m ——
AL| [T
30 —
vl 1T
20 T T T T
1A% N2 [15.11 cffm i 1185
: Ny [0

Center 453.2125 MH=z 5 kHz/ Span 50 kH=z
Date: 26.QCT.2017 20:44:01
Emission Mask - Type D
REBW 100 H=z RF Att 20 dB
Faf Lvl VEW 1l kH=z
50 dBm SWT 25 = Unit <dBm

40.5 de offsgc

40

_. HNN

—

30
-an I wﬂ“ﬂf I
5n| l I
Center 453.2125 MH=z 5 kHz/ Span 50 kH=z
Date: 26.QCT.2017 20:51:13
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170920050-00

Occupied Bandwidth — 4FSK, 453.2125 MHz

Delta 1 [T1] REW 100 H=z RF Att 30 dB
Faf Lvl VEW 1l kH=z
50 dBm SWT 25 =
50
40.5 de offsgc Yi|rT
q0 = —
01 e e
10 -
v
20 T T = T
1MAX
Jof—> ciBjn y,
o
-1 f '.]t
-z I
30
\y p
Mr ) MMW
S0
Center 453.2125 MH=z 5 kHz/ Span 50 kH=z

Date: 4. NV 2017 00:27:53

Emission Mask - Type D

REBW 100 H=z RF Att 30 dB
Faf Lvl VEW 1l kH=z
50 dBm SWT 25 = Unit <dBm
50
40.5 de offsgc
Ex
a0
30
20
1MAX 1HA
10 J,
o
-1
30 1
\y p
i , Y
50

Center 453.2125 MHz

Date: 4. NV 2017 00:25:20

5 kHz/

Span 50 kHz
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.:RXM170920050-00

FCC 82.1051&890.210 - SPURIOUS EMISSIONS AT ANTENNA
TERMINALS

Applicable Standard

§90.210 Emission limitations:

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 center of the authorized bandwidth f0 to 5.625 kHz removed from f0: Zero dB.

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

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

(4) The reference level for showing compliance with the emission mask shall be established using a resolution
bandwidth sufficiently wide (usually two or three times the channel bandwidth) to capture the true peak emission of
the equipment under test. In order to show compliance with the emission mask up to and including 50 kHz removed
from the edge of the authorized bandwidth, adjust the resolution bandwidth to 100 Hz with the measuring instrument
in a peak hold mode. A sufficient number of sweeps must be measured to insure that the emission profile is
developed. If video filtering is used, its bandwidth must not be less than the instrument resolution bandwidth. For
emissions beyond 50 kHz from the edge of the authorized bandwidth, see paragraph (o) of this section. If it can be
shown that use of the above instrumentation settings do not accurately represent the true interference potential of the
equipment under test, an alternate procedure may be used provided prior Commission approval is obtained.

Test Equipment List and Details

Manufacturer Description Model No. Serial No. Celllorsifion | il
Date Due Date
R&S Spectrum Analyzer FSIQ 26 831929/005 2017-08-31 2018-08-31
HP RF Communications | ¢q,, 5 00 235 2017-07-11 | 2018-07-11
Test Set

E-Microwave DC Blocking El(\)/gggf' 0E01201047 | 2017-05-06 | 2018-05-06
E-Microwave RF Attenuator 20dB 20dB-2 Each Time /
E-Microwave RF Attenuator 20dB 20dB-1 Each Time /
Unknown Coaxial Cable 0.1m C-1 Each Time /

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170920050-00

Test Procedure

Adjust the spectrum analyzer for the following settings:

1) Resolution Bandwidth = 100 kHz for spurious emissions below 1 GHz, and 1 MHz for spurious

emissions above 1 GHz.
2) Video Bandwidth >3 times the resolution bandwidth.
3) Sweep Speed <2000 Hz per second.
4) Detector Mode = peak.

Test Data

Environmental Conditions

Temperature: 25.6~26.9 °C
Relative Humidity: 44~45 %
ATM Pressure: 101.4~101.6 kPa

The testing was performed by Costa Dong on 2017-10-26 and 2017-11-03.
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453.2125 MHz - FM Mode,High Power

Marker 1 [T1] REBW 100 kHz RF Att 20 dB
Faf Lvl =22.2% dBm VEW 300 kHz
50 dBm 2906.14937375 MHZ SWT 245 ms Unit <dBm
o
40.5 HE Offset vi| 1) ‘
a0 ! 1
Fundamental _
\\
>
20
1HMAX 1HA
10
o
-1
—zoplma oo an
el g A Ao MWMWWWLN
30 .
—q0
50
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 26.QCT.2017 20:54:03
Marker 1 [T1] REBW 1 MH=z RF Att 10 dB
Faf Lvl =24.15 dBm VEW 3 MHz
40.5 dBm 1.36072144 GHzZ SWT 10 ms Unit <dBm
A0, 5
40.5 de offsgc Yi| 111
30
2
10
1HMAX 1HA
o
~10

20| Bd—— e

4 ...N.MLM b st A AAAIAAL i A il Tt At it i

40

Start 1 GHz 400 MHz/ Stop 5 GH=z

Date: 26.0CT.2017 20:54:50
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170920050-00

453.2125 MHz -4FSK Mode,High Power

Marker 1 [T1] REBUW 100 kHz RF Att 20 dB
Faf Lvl =22.17 dBm VEW 300 kHz

S0 dBm 2906.14937441 MH=Z SWT 245 ms Unit <dBm

40.5 fdB offs

™

Y . E— ‘

40

10

T —

Fundamental

B O SV M P PV, MWMMWL’W

—40
50
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: J.MOV.2017T 1ée:51:23
Marker 1 [T1] REBW 1 MH=z RF Att 10 dB
Refl Lvl -23.25 dBm VEW 3 MHz
40.5 <Bm 1.36072234 GHz SWT 10 m= Unit <dBm
A0, 5
40.5 de offsgc Yi| 111
30
z
10
1HAX
o
-10

20| Bd—— e

_a ...mmLM 5

40

g Aurt A AN A s Pt KAl it

Start 1 GHz 400 MHz/ Stop 5 GH=z
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170920050-00

FCC §2.1053 & 890.210 - RADIATED SPURIOUS EMISSIONS

Applicable Standard

FCC §2.1053 and §90.210

Test Equipment List and Details

L Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
R&S EMI Test Receiver ESCI 100224 2017-09-01 2018-09-01
Sunol Antenna JB3 A060611-1 | 2014-11-06 | 2017-11-05
Sciences

HP Amplifier 8447D 2727A05902 2017-09-05 2018-09-05

R&S Spectrum Analyzer FSP 38 100478 2016-12-08 2017-12-08

ETS LINDGREN Horn Antenna 3115 000 527 35 2016-01-05 2019-01-04

MITEQ Amplifier | APSTOIIS0) 2001271 | 2017.09-05 | 2018-09-05

HP Signal Generator 1026 320408 2016-12-08 2017-12-08
EMCO AdJ“;fable Dipole 3121C 9109-753 N/A N/A

ntenna

TDK RF Horn Antenna HRN-0118 130 084 2016-01-05 2019-01-04

Unknown Coaxial Cable Chamber A-1 4m 2017-09-05 2018-09-05

Unknown Coaxial Cable Chamber B-1 0.75m 2017-09-05 2018-09-05

Unknown Coaxial Cable Chamber A-2 10m 2017-09-05 2018-09-05

Unknown Coaxial Cable Chamber B-2 8m 2017-09-05 2018-09-05

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).

Test Procedure

The transmitter was placed on a wooden turntable, and it was transmitting into a non-radiating load, which
was also placed on the turntable.

The measurement antenna was placed at a distance of 3 meters from the EUT. During the tests, the antenna
height and polarization as well as EUT azimuth were varied in order to identify the maximum level of
emissions from the EUT .The test was performed by placing the EUT on 3-orthogonal axis.

The frequency range up to teeth harmonic of the fundamental frequency was investigated.

Remove the EUT and replace it with substitution antenna. A signal generator was connected to the
substitution antenna by a non-radiating cable. The absolute levels of the spurious emissions were measured
by the substitution.

For part 90:
Spurious emissions in dB =10 1g (TXpwr in Watts/0.001)-the absolute level

Spurious attenuation limit in dB =50+10 Log;, (power out in Watts) for EUT with a 12.5 kHz channel
bandwidth.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170920050-00

Test Data

Environmental Conditions

Temperature:

25~24.7°C

Relative Humidity:

29~32 %

ATM Pressure:

100.8~101.6 kPa

The testing was performed by Sunny Cen on 2017-10-19 and Kakaxi Chen on 2017-11-03.

Test Mode: Transmitting

Frequency | Polar SA Substituted Antepna Cable Absolute Limit | Margin
Reading Level Gain Loss Level
MHz H/V dBuv dBm dBd/dBi dB dBm dBm dB
FM, 12.5 kHz, Frequency: 453.2125 MHz
1359.638 H 52.21 -61.2 8.7 1.2 -53.7 -20.0 33.7
1359.638 \Y 51.86 -62.2 8.7 1.2 -54.7 -20.0 34.7
1812.850 H 53.84 -60.3 11.1 0.7 -49.9 -20.0 29.9
1812.850 \Y 49.66 -65.1 11.1 0.7 -54.7 -20.0 34.7
2266.063 H 49.13 -63.1 11.1 1.2 -53.2 -20.0 33.2
2266.063 \Y 47.24 -64.9 11.1 1.2 -55.0 -20.0 35.0
1622.000 H 42.46 -72.2 10.3 0.7 -62.6 -20.0 42.6
1622.000 \Y 42.54 -72.7 10.3 0.7 -63.1 -20.0 43.1
906.425 H 43.07 -31.2 0.0 1.1 -32.3 -20.0 12.3
906.425 \Y 41.67 -29.3 0.0 1.1 -30.4 -20.0 10.4
4FSK, 12.5kHz, Frequency: 453.2125 MHz

1359.638 H 51.76 -61.6 8.7 1.2 -54.1 -20.0 34.1
1359.638 \% 50.57 -63.5 8.7 1.2 -56.0 -20.0 36.0
1812.850 H 53.52 -60.7 11.1 0.7 -50.3 -20.0 30.3
1812.850 \Y 49.28 -65.5 11.1 0.7 -55.1 -20.0 35.1
2266.063 H 48.83 -63.4 11.1 1.2 -53.5 -20.0 33.5
2266.063 \% 46.85 -65.3 11.1 1.2 -554 -20.0 35.4
906.425 H 42.64 -31.6 0.0 1.1 -32.7 -20.0 12.7
906.425 \Y 40.14 -30.8 0.0 1.1 -31.9 -20.0 11.9
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170920050-00

FCC §2.1055 & §90.213- FREQUENCY STABILITY

Applicable Standard

FCC §2.1055, §90.213

Test Equipment List and Details

Manufacturer Description Model No. Serial No. Callofeinen | Ca e
Date Due Date

R&S Spectrum Analyzer FSIQ 26 831929/005 2017-08-31 2018-08-31

Dongzhixu H‘%?Jéfgg@;‘re DP1000 201105083-4 | 2017-09-10 | 2018-09-09

UNI-T Multimeter UT39A M130199938 | 2017-04-10 2018-04-10

HP RE C"?emstugé‘;a“"ns 8920A 00 235 2017-07-11 | 2018-07-11

E-Microwave DC Blocking EMDCB-00036 | 0E01201047 2017-05-06 2018-05-06
E-Microwave RF Attenuator 20dB 20dB-1 Each Time /
E-Microwave RF Attenuator 20dB 20dB-2 Each Time /

Pro instrument DC Power Supply pps3300 N/A N/A N/A

Unknown Coaxial Cable 0.lm C-1 Each Time /

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).

Test Procedure

Frequency Stability vs. Temperature: The equipment under test was connected to DC power supply and
the RF output was connected to a frequency counter via feed-through attenuators. The EUT was placed
inside the temperature chamber. The power leads and RF output cable exited the chamber through an

opening made for the purpose.

After the temperature stabilized for approximately 20 minutes, the frequency output was recorded from the

counter.

The frequency stability shall be measured with variation of primary supply voltage as follows:

(1) Vary primary supply voltage from 85 to 115 percent of the nominal value.

(2) For hand carried, battery powered equipment, reduce primary supply voltage to the battery operating

end point which shall be specified by the manufacturer.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170920050-00

Test Data

Environmental Conditions

Temperature: 25.6 °C
Relative Humidity: 45 %
ATM Pressure: 101.4 kPa

The testing was performed by Costa Dong on 2017-10-26.

Test Mode: Transmitting

Reference Frequency: 453.2125 MHz, Limit: 2.5 ppm
Temerature Voltage Measured Frequency Error

1 Vbe MHz ppm
-30 453.212902 0.89
-20 453.212912 0.91
-10 453.212888 0.86

0 453.212912 0.91

10 453.212946 0.98

20 138 453.212878 0.83

30 453.212946 0.98

40 453.212904 0.89

50 453.212920 0.93

60 453.212900 0.88

25 11.7 453.212909 0.90
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170920050-00

FCC §90.214 - TRANSIENT FREQUENCY BEHAVIOR

Applicable Standard

FCC §90.214

Test Equipment List and Details

Manufacturer Description Model No. | Serial No. Callararen | CasELer
Date Due Date

R&S Spectrum Analyzer FSIQ 26 831929/005 2017-08-31 2018-08-31

HP RF Commué‘;fa“‘ms Test | g920A 00235 | 2017-07-11 | 2018-07-11

E-Microwave DC Blocking El(\)’gggf' 0E01201047 | 2017-05-06 | 2018-05-06
E-Microwave RF Attenuator 20dB 20dB-1 Each Time /
E-Microwave RF Attenuator 20dB 20dB-2 Each Time /
Unknown Coaxial Cable 0.lm C-1 Each Time /

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).

Test Procedure

The tests and measurements indicated in TIA-603-D.

Test Data

Environmental Conditions

Temperature: 25.6 °C
Relative Humidity: 45 %
ATM Pressure: 101.4 kPa

The testing was performed by Costa Dong on 2017-10-26.

Chanr(tll_'SZs)acmg TranS|(enr;§)Perlod Transient Frequency Result
<10(t;) +12.5 kHz

12.5 <25(tp) +6.25 kHz Pass
<10(t3) +12.5 kHz

Please refer to the following plots.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170920050-00

Turn on — 453.2125 MHz, Low power level

crF 453.2125 MHz PReal Time OFF
Ref Lvl DEMOD BW: 30 kHz AF-Signal

50 dBm FM [HzZ]

p offser
11

START 0 s

Date: 26.0CT.2017  21:11:=28é

Turn off — 453.2125 MHz, Low power level

STOPF 100 ms

TRG
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STOP 100 ms
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