Bay Area Compliance Labs Corp.

FCC PART 90
TEST REPORT

For

TYT ELECTRONICS CO,, LTD

Block 39-1, Optoelectronics-information industry base, Nan'an, Quanzhou,Fujian,China

FCC ID: POD-DMR3

Report Type:
Original Report

Product Name:

DMR mobile radio

Report Number:

RXM170927052-00

Report Date:

2017-12-06

Reviewed By:

Jerry Zhang j@wy ZAMJ

EMC Manager

Test Laboratory:

Bay Area Compliance Laboratories Corp. (Dongguan)
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.:RXM170927052-00

TABLE OF CONTENTS
GENERAL INFORMATION . ....i ittt ettt sttt sttt e st e e s s b et s s sbb b e e s b e e s bt e e e sabe s s ebbeeesabaeesabbeessabaeesbbeesanns 3
PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ..ceiuiiiiiieiieeee ettt 3
OBJECTIVE .eeeutveeeeteeeeeeeeeeeteeeeeteeeeettaeeeetaeeeeetaeeeeetseeeeaseeeatseeseesseeeassseeeeaseeeaassseeentaseeassseeeeaseeeesseesensseeeetseseanseeeensseeeanes 3
RELATED SUBMITTAL(S)/GRANT(S) ..cuuttetteetttestteesteenrteseaeasseessseessseasseassseasssessseessssasssessseessssassessssesssssessesssseesssesnsesssses 3
TEST METHODOLOGY ..vvvveieeeieiuvreeeeeeeeisereeeeeeeiisseseeesesiissseseseseiisessessessisrsssssssmsssssseessssmissssesssemsssssessessssssssssesmssrsssseseens 3
0 2 A 3TN 15 6 1 O PRRN 4
SYSTEM TEST CONFIGURATION ...ttt sttt ettt e s bt e s st b e s s st b a e e s sbb e e e st b e e s sbbe s e sbbasesabbeessabeeean 5
DESCRIPTION OF TEST CONFIGURATION .....cceeiuvvtieeeieiirereeeeeeeiitrereeeeeeisreeeeeeseisssseesesessisssesesesesssssseseesssssssssssessssssssseens 5
SUPPORT EQUIPMENT LIST AND DETAILS ....uvvtiiiutiieiietieieteeeeeeeeeeeaeeeseeaeeesesteeesesssessenteessssessesaesssasssessessesssnseessssseessssees 5
BLOCK DIAGRAM OF TEST SETUP ....cuvviiiittieeiettee e ettt e eete e e eeteeeeeteeeseaeeeeentesesesassessaeeessteeesesseeesnsasesanssesssseeessnsessennseeeonns 5
SUMMARY OF TEST RESULTS ..ottt s ettt e e e e s e et ae e e e s s sba b e e e e s s sssabbeeeessssasbbaseesessssbraseeesssansnes 6
FCC 81.1310 &FCC §2.1091- MAXIMUM PERMISSIBLE EXPOSURE (MPE).......cccoiiiiiiiriecnc e 7
APPLICABLE STANDARD .....ceotttvttteeeieiittteeeeeeeeiitreeeeeeeeissseesseseiissessessesesrsssesesasssseseessestsrseseeesessssssseseesosssssseseessrsssseseens 7
FCC 82.1046 &890.205- RF OUTPUT POWER......co ottt sbbe s s s saaa e sb e aans 8
APPLICABLE STANDARD .....oiituttieitiiiitteeteeeeeeisteeeeeeeeessaaeeeseeseesaaesseesessssteteeessasstsseeeessasssseseeseassrasssesessassassesesansnrasesesanns 8
TEST PROCEDURE .....uutvtiiiiiiieitteeeeeeeeeiteeee e e e eeeteeeeeeeeeeaaaeeeeseeeeaaeeseeseesaaaaeaeeseessaaseeeessasataeaeeseesstassseeseananneeseeenssreeeeeeeans 8
TEST EQUIPMENT LIST AND DETAILLS.....ceviiiiiiiititeeeieiiiteeeeeeeeiireeeeeeeeetnreeeeeessiatsseeeeessssssseseseessssssssseessssssssesessssasssseesenns 8
[ 2 A D 7S NPT 8
FCC 82.1047 & §90.207 - MODULATION CHARACTERISTIC ......o ottt sva e 10
APPLICABLE STANDARD .....ccouvtiiittieiiitteeeeteeeeiteeeeeiseeeeetseeeeeaeeeeetseeeeetseeeeetseseetseeeassseseasseesetsssentssseessseeesseeenssesennneeas 10
TEST PROCEDURE .....uutttviiiiiieiieeeee e e eeetee e e e e eeeaeee e e e eeeeaaaeee e e e seesaaeeeeeeeessaaaeeeeeseaaasseeesesasssesseeeeeessasseeeseenseneseeeaansreeseeeas 10
TEST EQUIPMENT LIST AND DETAILLS.....evtiiiiiiiiieeeeeeeeiteeeeeeeeeittreeeeeeeetrareeeeeeetaseseeeseessrsseseseeessssesseesessseseeeeesssssreseees 10
0 2 A D 7S NSRS 10
FCC §2.1049&890.209 & §90.210 — OCCUPIED BANDWIDTH & EMISSION MASK ......ccocoviiiieeie e 17
APPLICABLE STANDARD .....coitttttiteeieeiteeeeeeeeeeteeeeeeeeesiseseseeesessateseseseasisseesseseassasseeeesssasstssseeesessesseeeeseessrreseessensreseeeas 17
TEST EQUIPMENT LIST AND DETAILLS.....cotiiiiiiiittteeeieiittteeeeeeeitreeeeeeeetraeeeeeeessssseeeeseessssseesesessssssesssesssssesesesssssseseeens 18
TEST PROCEDURE .....uuuttiiiiiiiiiieeiee e eeeetteee e e e eeeaeeeeeeeeeeaaaeeeeeeseesaaeeeeeeeasssaaeeeeesenaaaeeeesesasssesaeeeeesssssreeessenseneseeeeansreeeeeeas 18
TEST DATA ...ttt et ettt e e e e et aaree e e e eeettbae e e e eeeeataaeseeeeeetssaaeeeesasstasaeeeeeestseseeeeeenssereeeeeanstreseeeas 18
FCC §2.1051&890.210 - SPURIOUS EMISSIONS AT ANTENNA TERMINALS .....coooiiiiiie e 28
APPLICABLE STANDARD .....coituuttiiieieeitteteeeeeeeesteeeeeeeeeeaeeeeeesseestaeeeessesssaeeseessaasasaeeesssasssssesssessasseesessasseesseessansseeseeeas 28
TEST EQUIPMENT LIST AND DETAILS....ceviiiiiiiiieeiieeeeeiteeee e e eeettree e e e eeetaaeeeeeeeeaaaeeeeeseestaseesesesesssseeseseesssseresesesnnsrreseeeas 28
TEST PROCEDURE ......cuuvviiiiiiiiiiiiieeeeeeiieeeeeeeeeetteeeeeesettasaeaeeseestraseseseasasssasaeseessssaeeesessssssaeeseessssssasesesnssseseeesansrseseeens 29
0 2 A D NG NP 29
FCC 82.1053 & §90.210 - RADIATED SPURIOUS EMISSIONS .......coii ittt sres s 34
APPLICABLE STANDARD .....cccuviiiittieiiiteeeeeteeeeeteeeeeiseeeeetseeeeeteeeeesseeeetseeeeesseseeteeeeasssseeasseeeessssessssseessseeesseeenssesennneees 34
TEST EQUIPMENT LIST AND DETAILS....ceviiiiiiitiieiieeeeeiteeee e e eeetttee e e e eeeiaaeeeeeeeeaaaeeeeeseesssseeseseeessssseseeeeesssereseeesansrreseeeas 34
TEST PROCEDURE ......uuttviiiiiiiiititeieeeeeeiitteeeeeeeeeteeeeeeeeeessseeeeeseeareseeeseesstreseeeeessssseeesesassseaeeseeessssesessensrreseeesnnasreseeens 34
0 2 A D NG NSRS 35
FCC 82.1055 & 890.213- FREQUENCY STABILITY ..ottt 37
APPLICABLE STANDARD .....cottttttiteeieeitteeeeeeeeeueeeeeeeeesisereseessesatesseeseassseesseseaasaarseeesssststseseeeseasreseeeeseassrreseessensreseeeas 37
TEST EQUIPMENT LIST AND DETAILLS.....cotiiiiiiiittteeeeeiiiiteeeeeeiittreeeeeeeetrareeeeesssssseeeeeesssssssesesessssssesssssnsssesesesssssseseeens 37
TEST PROCEDURE .....uutttiiiiiiiiiieeiee e eeeeteeee e e e eeeaeeeeeeeeeeaeseeeesseesaaeeeeeeeassaaeeseeseaaaaeeeeeesassesseeeeessssssesessenseseseeeaansreeeeeeas 37
TEST DATA ...ttt ettt et ettt e e e e et ta e e e e e eeeatbaeeeeeeerasaaeaeeeeesassaaeeeesasstaaaeeeeeessseseeeeeenssrseaeeeannstreseeeas 38
FCC §90.214 - TRANSIENT FREQUENCY BEHAVIOR.......cci ittt 39
APPLICABLE STANDARD .....coitutttiiieeieeitteeeeeeeeeesteeeeeeeeesateeeeesseestaeeeeesessaaaeseeseaaaasaeeesssassessessssassssseesessasseasseessessseeseeeas 39
TEST EQUIPMENT LIST AND DETAILS....ceviiiiiiitiieiieeeeeiteeee e e eeetttee e e e eeeiaaeeeeeeeeaaaeeeeeseesssseeseseeessssseseeeeesssereseeesansrreseeeas 39
TEST PROCEDURE .......uuvviiiiiiiiiiieieeeeeeiieteeeeeeeetreeeeeeeeetaasaeaeesaestraseeeseasssssasaeseassssaeeesessssssaeeeeassssssasesesasssseseeesanssseseeens 39
0 2 A D NG NPT 39

Page 2 of 43




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.:RXM170927052-00

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

The TYT ELECTRONICS CO., LTD’s product, model number: MD-9600 (FCC ID: POD-DMR3) ( the
"EUT") in this report was a DMR mobile radio, which was measured approximately: 18.8 cm (L) x 14.3
cm (W) x 5.0 cm (H), DC 13.8V.

*All measurement and test data in this report was gathered from production sample serial number: 170927052
(Assigned by BACL,Dongguan). The EUT was received on 2017-09-26.
Objective

This test report is prepared on behalf of TYT ELECTRONICS CO., LTD 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.

The uncertainty of any RF tests which use conducted method measurement is +3.17 dB, the uncertainty of
any radiation on emissions measurement is:

30M~200MHz: +4.7 dB;
200M~1GHz: +£6.0 dB;
1G-6GHz:: +£5.13dB;
6G~25GHz: £5.47dB;

And the uncertainty will not be taken into consideration for all test data recorded in the report.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.:RXM170927052-00

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.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170927052-00

SYSTEM TEST CONFIGURATION

Description of Test Configuration

The system was configured for testing in a test mode.

Support Equipment List and Details
Manufacturer Description Model Serial Number
N/A Terminal Load(50 Q) N/A N/A
HP RF Communications Test Set 8920A 00 235
Block Diagram of Test Setup
J\
50Q —_
Load EUT E
@
e

Non-conductive table 150 cm
above Ground Plane

| 1.5 Meter

A
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.:RXM170927052-00

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
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170927052-00

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

Averaging Time |E|,

Frequency Range Electric Field Magnetic Field Power Density (S) Hlor S
(MHz) Strength (E) (V/m) | Strength (H) (A/m) (mW/cm?) i
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/ 4.89/f (900/f%)* 6
30-300 61.4 0.163 1.0 6

300-1500 / / /300 6
/ / 5 6

1500-100,000

f = frequency in MHz;

* = Plane-wave equivalent power density;

MPE Results

Please refer to the MPE report: RXM170927052-20
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170927052-00

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 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: 28.2 °C
Relative Humidity: 52 %
ATM Pressure: 100.6 kPa

The testing was performed by Pean Zhu on 2017-10-13 .

Test Result: Compliant. Please refer to following tables.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170927052-00

Channel Conducted
Modulation Spacing fe QU T Note
(kHz) (MHz) (W)
High Low
136.0125 49.68 471 Not for FCC
Review
155.7525 49.55 4.76 /
M 125 173.9875 49.62 4.80 _ tf/ .
400.0125 34.67 4.76 ot for
Review
4532125 34.69 4.60 /
479.9875 3478 4.68 /
136.0125 4974 473 Not for FCC
Review
155.7525 49.68 4.67 /
AFSK s 173.9875 49.95 4.88 _ tf/ -
400.0125 34.73 481 ot for
Review
4532125 34.85 4.74 /
479.9875 34.69 4.84 /

The rated high power is S0W for VHF, and 35W for UHF, the low power level is SW for both band.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170927052-00

FCC §2.1047 & 890.207 - MODULATION CHARACTERISTIC

Applicable Standard

FCC§2.1047 & §90.207

Test Procedure

Test Method: TIA/EIA-603 2.2.3

Test Equipment List and Details

Manufacturer Description Model No. Serial No. Callioneinee | ClllrEren
Date Due Date
HP RF Communications 8920A 00235 | 2017-07-11 | 2018-07-11
Test Set

LEADER Millivoltmeter LMV-181A 601788 2017-08-11 | 2018-08-10
E-Microwave DC Blocking EI(\)/{)%S 6B ) 0E01201047 | Each Time /
E-Microwave RF Attenuator 20dB 20dB-1 Each Time /
E-Microwave RF Attenuator 20dB 20dB-2 Each Time /
Unknown Coaxial Cable 0.1m 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 Data

Environmental Conditions

Temperature: 28.2°C
Relative Humidity: 52 %
ATM Pressure: 100.6 kPa

The testing was performed by Pean Zhu on 2017-10-13.

Test Result: Compliant. Please refer to following table and plots.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.:RXM170927052-00

MODULATION LIMITING
Carrier Frequency: 155.7525 MHz, Channel Spacing = 12.5 kHz

Instantaneous Steady-state
n Deviation Deviation Deviation Deviation Limit
Audio Frequency (Hz
quency (H2) | &.20d8) | (@-20dB) | (@+20dB) | (@-200B) [kHZ]
[kHZ] [kHZ] [kHZ] [kHZz]
300 0.977 0.111 0.97 0.108 2.5
400 1.178 0.121 1.177 0.119 2.5
500 1.582 0.145 1.535 0.109 2.5
600 1.727 0.161 1.717 0.148 2.5
700 1.758 0.167 1.725 0.124 2.5
800 1.869 0.173 1.801 0.161 2.5
900 1.954 0.18 1.912 0.168 2.5
1000 2.096 0.196 2.079 0.181 2.5
1200 2.117 0.228 2.102 0.208 2.5
1400 2.076 0.238 2.046 0.232 2.5
1600 1.985 0.267 1.969 0.227 2.5
1800 1.967 0.265 1.939 0.257 2.5
2000 1.926 0.292 1.902 0.271 2.5
2200 1.819 0.307 1.796 0.289 2.5
2400 1.971 0.343 1.956 0.319 2.5
2600 1.999 0.358 1.96 0.34 2.5
2800 2.002 0.351 1.951 0.341 2.5
3000 1.713 0.351 1.693 0.334 2.5
Modulation Limiting
3.0
2.5
2.0 =
i 1.5 /f
% 1.0
>
e 0.5
=
a B
Q.0
300 600 200 +200 1500 1800 2100 2400 270 3000
AudioInput Level (dB)
——— Instantaneous Deviation (@+20dB) [ KHz] ——— Instantaneous Deviation (@ -20dB) [KHz]
— Bteady-state Dewiaticn (@+2CdB) [KHz) — Steady-state Devistion (@-20d4B) [KHz]
——Lirnit
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170927052-00

Audio Frequency Response

Carrier Frequency: 155.7525 MHz, Channel Spacing = 12.5 kHz

Audio Response
Frequency Attenuation
Hz dB
300 -11.84
400 -8.35
500 -6.16
600 -4.21
700 -2.49
800 -1.46
900 -0.62
1000 0.00
1200 1.75
1400 3.05
1600 4.18
1800 5.21
2000 6.09
2200 6.53
2400 6.58
2600 6.74
2800 7.11
3000 7.26

RESPONSE ATTENUATION {AB)

AUDIO FREQUENCY RESPCINSE

20
//
70 ::“.=-_—
20 /“/"/ _
"
] -
-

30 — —

“"/’- I“"“f
N
-130

Z
v

=00 10D 200
FREQUENCY (Hz)

| = Andio frequency response = up Enit = lowr imit
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170927052-00

Audio Frequency Low Pass Filter Response

Carrier Frequency: 155.7525 MHz, Channel Spacing = 12.5 kHz, high power level

Audio Response Limit
Frequency Attenuation
kHz dB dB
3.0 -2.7 0.0
3.5 -9.4 -6.7
4.0 -14.9 -12.5
5.0 -25.1 -22.2
7.0 -39.1 -36.8
10.0 -54.8 -52.3
15.0 -71.9 -69.9
20.0 -85.3 -82.5
30.0 -85.6 -82.5
50.0 -85.1 -82.5
70.0 -85.5 -82.5
ATUDIO FREQUENCY RESPONSE
0.0
-{00 \
N
g -0 k
/ N
2 N
Z 300 A\
s N
w400 N
E 500 \
1 80.0 t‘\\
&
§ 700
E 800
200
1.0 100 10,0
FREQUENCY (kHz)
= Response Limit
Aftenuaion
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170927052-00

MODULATION LIMITING

Carrier Frequency: 453.2125 MHz, Channel Spacing = 12.5 kHz

Instantaneous Steady-state
n Deviation Deviation Deviation Deviation Limit
Audio Frequency (Hz
quency (H2) | &.20d8) | (@-20dB) | (@+20dB) | (@-20dB) [kHZ]
[kHZz] [kHZ] [kHZ] [kHZz]
300 0.936 0.121 0.922 0.1 2.5
400 1.219 0.12 1.162 0.11 2.5
500 1.501 0.149 1.491 0.118 2.5
600 1.744 0.15 1.698 0.133 2.5
700 1.792 0.169 1.761 0.127 2.5
800 1.839 0.169 1.826 0.161 2.5
900 1.928 0.165 1.914 0.162 2.5
1000 2.082 0.189 2.043 0.163 2.5
1200 2.085 0.231 2.059 0.209 2.5
1400 2.053 0.232 2.048 0.231 2.5
1600 1.983 0.262 1.954 0.238 2.5
1800 1.964 0.265 1.918 0.257 2.5
2000 1.897 0.31 1.853 0.289 2.5
2200 1.869 0.319 1.857 0.282 2.5
2400 1.837 0.323 1.825 0.313 2.5
2600 1.99 0.343 1.944 0.317 2.5
2800 1.953 0.377 1.935 0.363 2.5
3000 1.835 0.353 1.786 0.335 2.5
Modulation Limiting
3.0
2.5
20 —————p———pFF—f———r— —
i 1.5 //
% 1.0
>
e 0.5
=l ———
a — e
Q.0 —
300 600 200 +200 1500 1800 2100 2400 3000
AudioInput Level (dB)
——— Instantaneous Deviation (@+20dB) [ KHz] ——— Instantaneous Deviation (@ -20dB) [KHz]
— Bteady-state Dewiaticn (@+2CdB) [KHz) — Steady-state Devistion (@-20d4B) [KHz]
——Lirnit
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.:RXM170927052-00

Audio Frequency Response

Carrier Frequency: 453.2125 MHz, Channel Spacing = 12.5 kHz

Audio Response
Frequency Attenuation
Hz dB
300 -11.81
400 -8.26
500 -6.09
600 -3.94
700 -2.57
800 -1.49
900 -0.66
1000 0.00
1200 1.82
1400 3.26
1600 4.27
1800 5.38
2000 6.12
2200 6.66
2400 6.74
2600 6.83
2800 7.27
3000 7.54

AUDIO FREQUENCY RESPONSE

g 1 —
=
e ——
g _—
E 30
]
E 80 /«"////
o //"/
z, -Bo 7
5
q w L
2% 500 1000 2000
FREQUENCY (Hz)
| ——Audio frequency response ——upimi ——low fmit
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170927052-00

Audio Frequency Low Pass Filter Response

Carrier Frequency: 453.2125 MHz, Channel Spacing = 12.5 kHz, high power level

Audio Respon§e Limit
Frequency Attenuation

kHz dB dB
3.0 -2.6 0.0
3.5 -9.4 -6.7
4.0 -14.8 -12.5
5.0 -25.1 =222
7.0 -39.0 -36.8
10.0 -54.7 -52.3
15.0 -72.0 -69.9
20.0 -85.4 -82.5
30.0 -85.8 -82.5
50.0 -85.1 -82.5
70.0 -85.6 -82.5

0J

-100

RESPONSE ATTENUATION (dB)

ATTDICO FOQT 4 BESPONSE

N
\
Y
N
1.0 100 1000
FREQUENCY (kHz)
| ——Response Limit
Aftenuaion
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.:RXM170927052-00

FCC §2.1049&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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Test Equipment List and Details

. . Calibration | Calibration
Manufacturer Description Model No. Serial No. Date Due Date
R&S Spectrum Analyzer FSIQ 831929/005 2017-08-31 2018-08-31
HP RF Communications 8920A 00 235 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

Temperature: 27.0~28.2 °C
Relative Humidity: 36~52 %
ATM Pressure: 100.1~100.6 kPa

The testing was performed by Pean Zhu from 2017-10-13 to 2017-12-05.

Test Result: Compliant. Please refer to the following tables and plots.
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Modulation Gl f chc?fg;ed 2502
. . :
Mode Sfpretelrg Bandwidth Bandwidth Power Level
kHz MHz kHz kHz
155.7525 9.820 10.321 High
9.820 10.321 Low
FM 12.5 kHz -
4532125 5.812 10.321 High
’ 8.717 10.220 Low
155.7525 7.715 10.020 High
7.816 10.421 Low
4FSK 12.5 kHz -
4532125 7.715 10.421 High
) 7.715 9.820 Low

Note: Emission bandwidth was based on calculation method instead of measurement.
Emission Designator
Per CFR 47 §2.201& §2.202, BW =2M + 2D

For FM Mode (Channel Spacing: 12.5 kHz)

Emission Designator 11KOF3E

In this case, the maximum modulating frequency is 3.0 kHz with a 2.5 kHz deviation.
BW =2(M+D) = 2*(3.0 kHz + 2.5 kHz) = 11 kHz = 11K0

F3E portion of the designator represents an FM voice transmission

Therefore, the entire designator for 12.5 kHz channel spacing FM mode is 11KOF3E.

For Digital Mode (Channel Spacing: 12.5 kHz)

Emission Designator 7K60F1D and 7K60F1E

The 99% energy rule (title 47CFR 2.1049) was used for digital mode. It basically states that 99% of the
modulation energy falls within X kHz, in this case, 7.60 kHz. The emission mask was obtained from
47CFR 90.210(d).

F1D and F1E portion of the designator indicates digital information.

Therefore, the entire designator for 12.5 kHz channel spacing digital mode is 7K60F 1D and 7K60F1E.
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Occupied Bandwidth — FM, 155.7525 MHz, High Power Level

Delta 1 [T1] REW 100 H=z RF Att 20 dB
Ref Lvl 7.40 dB VB 1 xHz
50 dBm 10.32064128 kHz SWT 28 = Unit dBm
41 d| offset vi| 1) I
D1 44.25% dBm .:r: -
40 =
reIRs: [
| RN
YTl (T1]
R BT TN v : Aiuamtan
1MAX ad
1 k.

g

Y

Center 155.7525 MHz 5 kHz/

Span 50 kHz

Date: 14.QCT.2017 0d:06:244
Emission Mask - Type D
REBW 100 H=z RF Att 20 dB
Ref Lvl VEW 1l kHz
S0 dBm SWT 25 = Unit <dBm
41 dB| Offset
[ 2 ]
40 .
J ]
20
1MAX

/1[4

i

g

T

Center 155.7525 MHz 5 kHz/

Date: 14.Q0CT.2017 00:05:=42

Span 50 kHz
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Occupied Bandwidth — FM, 155.7525 MHz, Low Power Level

Delta 1 [T1] REW 100 Hz RF Att 20 dB
Refl Lvl §.35 JdB VEW 1 kHz
45 diBm 10.32084128 kHz SWT 25 = Unit <dBm
as
41 de| offset Yi| 111
a0
-1 3567 am —
AL[[T
30
Vo T
X I I L
ﬂw N N _
Py LSRN PR 1. N 1MA
o
| { Wm l
20 '
—30 H
) l”J MJMA
5

Center 155.7525 MH=z 5 kH=z/ Span 50 kH=z
Date: 14.QCT.2017 00:03:22
Emission Mask - Type D
REBW 100 H=z RF Att 20 dB
Faf Lvl VEW 1l kH=z
45 diBm SWT 25 = Unit <dBm
a5
41 de| offset
a0
30
2 I

1ofruax

H e

=

Center 155.7525 MHz

Date: 14.QCT. 2017

00:01:=38

5 kHz/

Span 50 kHz
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Occupied Bandwidth - 4FSK, 155.7525 MHz, High Power Level

Delta 1 [T1] REW 100 Hz RF Att 20 dB
Faf Lvl 0.02 JdB VEW 1l kH=z
S0 dBm 10.02004008 kEz SWT 25 = Unit <dBm
o
41 de| offset v
a0
D1l 3g.3¢ dBm MM -
30 OF}
v
20 T
1MAX
1
Dz |12 & dlB L
10
0
-1 |
-z
30
_qlufJW%JﬂJKM\ quf\\ Mh
50
Center 155.7525 MH=z 5 kH=z/ Span 50 kH=z
Date: 13.0CT.2017 22:51:54
Emission Mask - Type D
REW 100 Hz RF Att 20 dB
Faf Lvl VEW 1l kH=z
50 dBm SWT 25 = Unit <dBm
o
41 de| offset
a0
PN
20
1MAX
10
0
-1 |
- /
30
_qlufJW%JﬂJKM\ quf\\ Mh
50

Center 155.7525 MHz

Date: 13.0CT.2017 22:5%2:17

5 kHz/

Span 50 kHz
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Occupied Bandwidth — 4FSK, 155.7525 MHz, Low Power Level

Delta 1 ([T1] REW 100 Hz RF Att 20 dB
Ref Lvl -0.21 dB VBW 1 kHz
40 dBm 10.42084168 kHz SWT 25 = Unit dbm
a0
41 de| offset v
30 T -
DT ZE8.88 dr MH}H$Nh F
20 [w)
v
10 T
1HMAX
D ciBp
10
" A n
40
L T le\?‘m
50 1A i Dl
(1)

Center 155.7525 MHz

5 kHz/

Span 50 kHz

Date: 13.0CT.2017 23:01:35%
Emission Mask - Type D
RBW 100 H=z RF Att 20 dB
Rafl Lvl VEBW 1l kHz
40 dBm SWT 25 = Unit £Bm
0
41 dB| Offset
Ea
30
10
1HAX 1MA
10

ard

40

e,

W,Wﬂ*‘m

&0

Center 155.7525 MHz

Date: 13.QCT.2017

23:00:=42

5 kHz/

Span 50 kHz
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Occupied Bandwidth — FM, 453.2125 MHz, High Power Level

Delta 1 [T1] REBW 100 H=z RF Att 20 dB
Faf Lvl Z2.18 JdB VEW 1l kH=z
S0 dBm 10.220440688 kEz SWT 25 = Unit <dBm
41 de| offset ¥Yi| 1171
a0 2TTT
D dBm
10 _—
Tl T
20 1 TTE T
1MAX
1 i 5 d 3 *

30
. ..;,.,“,} NNWMAM
Center 453.2125 MH=z 5 kHz/ Span 50 kH=z
Date: 5.DEC.2017 21:21:17
Emission Mask - Type D
REW 100 Hz RF Att 20 dB
Faf Lvl VEW 1l kH=z
50 dBm SWT 25 = Unit <dBm
41 de| offset
Ex
a0
10
20
1MAX 1
. )

30
o Q'WIL" W
snw*”j] W NNWLAM
Center 453.2125 MH=z 5 kHz/ Span 50 kH=z
Date: S.DEC.2017 21:221:43
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Occupied Bandwidth — FM, 453.2125 MHz, Low Power Level

Delta 1 [T1] REW 100 Hz RF Att 20 dB
Ref Lvl 1.31 dB VEW 1 kHz
45 dBm 10.22044088 kHz SWT 28 = Unit dBm
a5
41 de| offset Yi| 111
40
01 2385 daB T
30
Ty (T
z B
w Yrd [T
o 1max 1HA
! ) B |
[
o } “*{J , |
20
a0 | |
40 u
|

Center 453.2125 MHz

5 kHz/

Span 50 kHz

Date: 13.QCT.2017 23:57:06
Emission Mask - Type D
REBW 100 H=z RF Att 20 dB
Faf Lvl VEW 1l kH=z
45 diBm SWT 25 = Unit <dBm
a5
41 de| offset
a0 Ex
30
2
P REELES / ﬂM 1MA
0
—10 I “\{J ; \
20| Bk \JL
-3 | |
V \
a0
-sthh?!w
|
Center 453.2125 MH=z 5 kHz/ Span 50 kH=z
Date: 13.QCT.2017 23:58:19
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Occupied Bandwidth — 4FSK, 453.2125 MHz, High Power Level

Delta 1 [T1] REBW 100 H=z RF Att 20 dB
Faf Lvl 0.23 dB VEW 1l kH=z
S0 dBm 10.1202404%8 kEz SWT 25 = Unit <dBm
o
41 de| offset
a0
—D11 B
30
20
1HAX
10— o
o
-1
-z lr‘] U\
30
_MW W
50

Center 453.2125 MH=z 5 kHz/ Span 50 kH=z
Date: S.DEC.2017 21:07:50
Emission Mask - Type D
REBW 100 H=z RF Att 20 dB
Faf Lvl VEW 1l kH=z
50 dBm SWT 25 = Unit <dBm
o
41 de| offset
Ex
a0
10
20
1HMAX u 1HA
10 L
o
-1
ool s / LP‘] ﬂ \
30
50

Center 453.2125 MHz

Date: S.DEC.2017 21:05:28

5 kHz/

Span 50 kHz
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Occupied Bandwidth — 4FSK, 453.2125 MHz, Low Power Level

Delta 1 [T1] REW 100 Hz EF Att 20 dB
Faf Lvl VEW 1l kH=z
40 dEm SWT 25 = Unit <dBm
a0
41 de| offset Yi| 111
30 — e
D1l 2g.32 dBm M - 1
20 F
- YT] (T1)]
1 T TTI]
1MAX )
D2 |2.32 dEm "
10
" l .
a0
_5u;iﬁgvu# L*ﬁﬂn;ﬁ
&0

Center 453.2125 MHz

5 kHz/

Span 50 kHz

Date: 13.0CT.2017 23:05:35
Emission Mask - Type D
RBW 100 H=z RF Att 20 dB
Rafl Lvl VEBW 1l kHz
40 dBm SWT 25 = Unit £Bm
0
41 dB| Offset
3
30
10 L‘j
1HAX 1MA
10
O ,
V ‘l ¥
40
[0

Center 453.2125 MHz

Date: 13.QCT.2017

23:06:50

5 kHz/

Span 50 kHz
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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. Callijbggcion ngsggtzn

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

HP RF Communications | gg)q 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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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: 26.9 °C
Relative Humidity: 44 %
ATM Pressure: 101.6 kPa

The testing was performed by Pean Zhu on 2017-11-03.
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155.7525 MHz - FM Mode,High Power

Marker 1 [T1] RBW 100 kH=z RF Att 10 dB
@ Rafl Lvl =21.11 JdBm VEBW 300 kHz
30 dBm 4&7.37474950 MH=Z SWT 245 ms= Unit dBm
.
41 de| offset Y1111

20 i

Fundamental
. in

Test with \
Band reject >
Filter \ 1MA

-4 LW*"’LW

50
70
Center 515 MHz 97 MHz/ Span 970 MH=z
Date: J.MOV.2017T 00=22:50
rker 1 [T1] REBW 1 MH=z RF Att 10 dB
Refl Lvl =27.33 dBm VEW 3 MHz
30 dBm 1.51102204 GHz SWT 5 ms Unit <dBm
20
41 de| offset Yi|rT
20
10
o
1HAX 1HA
-10
] EEERESty S
ol A AWWMW NS ¥ R
-an
50
70
Start 1 GHz 100 MH=z/ Stop 2 GHz
Date: J.MOV.2017T 00=26:03
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155.7525 MHz -4FSK Mode,High Power

Marker 1 [T1] RBW 100 kH=z RF Att 10 dB
Rafl Lvl =20.,5%& JdBm VEBW 300 kH=z
30 dBm 4&7.37474950 MH=Z SWT 245 ms= Unit dBm
.
41 de| offset ¥Yi| 1171
20
Fundamental
Test with e

Band reject
Filter \\ . 1MA
N

— a0 feppda, PN WS S S NTN WNLWWL\WWWHMM

50
70
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: J.MOV.2017T 00=37:45%
Marker 1 [T1] REBW 1 MH=z RF Att 10 dB
Refl Lvl =27.35 dBm VEW 3 MHz
30 dBm 1.62725451 GH=z SWT 5 ms Unit <dBm
20
41 de| offset ¥Yi| 1171
20
10
o

] EEERESty S

E.._

IR T RO, T P WL VYT IV OSET N RTet,

b lids

e e
—an
50
70
Start 1 GHz 100 MH=z/ Stop 2 GHz
Date: J.MOV.2017T 00=26:38
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453.2125 MHz - FM Mode,High Power

Marker 1 [T1] REW 100 kHz RF Att 10 dB
Faf Lvl =25.84 dBm VEW 300 kHz
30 dBm 906.69338677 MHZ SWT 245 ms Unit <dBm
30
41 d| offset vi| 1) ‘
20 1
Fundamental
Test with
Band reject — |
Filter |
) X
1HMAX \. 1HA
—10
20] b A
-3 r
40 e b A A g g b okl MW“WMW“J
50
0
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: NV _2017 O=42:=11
Marker 1 [T1] REW 1 MH=z RF Att 10 dB
Faf Lvl =24.,47 JdBm VEW 3 MHz
30 dBm 3.06813627 GHzZ SWT 10 ms Unit <dBm
30
41 de| offset Yi|rT
20
10
)
1MA
—10
20] b A
1
o bt o MWWWM&WM
—an
50
0
Start 1 GHz 400 MHz/ Stop 5 GH=z
Date: NV _2017 O=40:=51
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Fundamental
Test with
Band reject
Filter

453.2125 MHz -4FSK Mode,High Power

Marker 1 [T1] REBW 100 kHz RF Att 10 dB
Faf Lvl =25.47 JdBm VEW 300 kHz
30 dBm 906.69338677 MHZ SWT 245 ms Unit <dBm
10
41 d| offset vl ‘
20
10
0\\ |
1MAX \ 1HA
. L
-1
20] b A
4
-3
i MMJLUV‘N
_aolyAh bttt g Ui i A g A A
50
70
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: J.MOV.2017T 00=39:52
Marker 1 [T1] REBW 1 MH=z RF Att 10 dB
Faf Lvl =28.51 dBm VEW 3 MHz
30 dBm 3.75751503 GH=zZ SWT 10 ms Unit <dBm
10
41 de| offset Yi|rT
20
10
o
1HMAX 1HA
—10
20] b A
1
ol N %J_MWW”MNM AN Aol
—an
50
70
Start 1 GHz 400 MHz/ Stop 5 GH=z
Date: J.MOV.2017T 00=40:15%
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FCC §2.1053 & 890.210 - RADIATED SPURIOUS EMISSIONS

Applicable Standard
FCC §2.1053 and §90.210

Test Equipment List and Details

— 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 8447E 2434A02181 | 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 | APSTOOIIS00) 2001271 | 2017.09-05 | 2018-09-05

HP Signal Generator 1026 320408 2016-12-08 2017-12-08
EMCO Adjustable Dipole 3121C 9109-753 N/A N/A

Antenna

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
Unknown High Pass Filter e300+ | VAU SSON N/A N/A
Unknown High Pass Filter VHF-650+ 31052 N/A N/A

* 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;o (power out in Watts) for EUT with a 12.5 kHz channel
bandwidth.
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Test Data

Environmental Conditions

Temperature: 27.5°C
Relative Humidity: 42 %
ATM Pressure: 101.9 kPa

The testing was performed by Blake Yang on 2017-11-02.

Test Mode: Transmitting

30MHz-2GHz
S.A. S.G. Antenna | Cable Absolute . .
Asgluensy | Pl Reading Level Gain Loss Level G| Lkl
MHz H/V dBuVv dBm dBd/dBi dB dBm dBm dB
FM, 12.5 kHz, Frequency: 155.7525 MHz
311.505 H 60.42 -24.2 0.0 0.5 -24.7 -20.0 4.7
311.505 \Y 61.70 -21.2 0.0 0.5 -21.7 -20.0 1.7
467.258 H 49.80 -31.4 0.0 0.7 -32.1 -20.0 12.1
467.258 \Y 50.22 -28 0.0 0.7 -28.7 -20.0 8.7
623.010 H 51.09 -27.9 0.0 0.8 -28.7 -20.0 8.7
623.010 \Y 53.43 -23.1 0.0 0.8 -23.9 -20.0 3.9
778.763 H 43.56 -32 0.0 0.9 -32.9 -20.0 12.9
778.763 \Y 45.27 -27.4 0.0 0.9 -28.3 -20.0 8.3
352.000 H 4231 -41.5 0.0 0.6 -42.1 -20.0 22.1
559.000 \Y 43.55 -33.6 0.0 0.7 -34.3 -20.0 14.3
1090.268 H 83.60 -29.9 7.5 1 -23.4 -20.0 34
1090.268 \% 82.13 -31.8 7.5 1 -25.3 -20.0 53
1246.020 H 76.50 -36.6 7.8 -29.9 -20.0 9.9
1246.020 \Y 75.09 -39 7.8 . -32.3 -20.0 12.3
1401.773 H 70.34 -42.9 9.0 1.2 -35.1 -20.0 15.1
1401.773 \Y 70.31 -43.5 9.0 1.2 -35.7 -20.0 15.7
1557.000 H 76.76 -38.2 9.9 1 -29.3 -20.0 9.3
1557.000 \Y 75.00 -40.4 9.9 1 -31.5 -20.0 11.5
4FSK, 12.5kHz, Frequency: 155.7525 MHz

311.505 H 59.98 -24.7 0.0 0.5 -25.2 -20.0 5.2
311.505 \Y 61.25 -21.6 0.0 0.5 -22.1 -20.0 2.1
467.258 H 49.30 -31.9 0.0 0.7 -32.6 -20.0 12.6
467.258 \Y 49.86 -28.4 0.0 0.7 -29.1 -20.0 9.1
623.010 H 50.68 -28.3 0.0 0.8 -29.1 -20.0 9.1
623.010 \Y 52.96 -23.5 0.0 0.8 -24.3 -20.0 4.3
778.763 H 42.96 -32.6 0.0 0.9 -33.5 -20.0 13.5
778.763 \Y 44.81 -27.9 0.0 0.9 -28.8 -20.0 8.8
352.000 H 41.84 -42 0.0 0.6 -42.6 -20.0 22.6
559.000 \Y 43.10 -34 0.0 0.7 -34.7 -20.0 14.7
1090.268 H 82.55 -31 7.5 1 -24.5 -20.0 4.5
1090.268 \Y 81.65 -32.3 7.5 1 -25.8 -20.0 5.8
1246.020 H 75.24 -37.8 7.8 1.1 -31.1 -20.0 11.1
1246.020 \Y 70.77 -43.3 7.8 1.1 -36.6 -20.0 16.6
1401.773 H 71.23 -42 9.0 1.2 -34.2 -20.0 14.2
1401.773 \Y 70.14 -43.7 9.0 1.2 -35.9 -20.0 15.9
1557.000 H 75.21 -39.8 9.9 1 -30.9 -20.0 10.9
1557.000 \Y 73.84 -41.5 9.9 1 -32.6 -20.0 12.6
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30MHz-5GHz
S.A. S.G. Antenna | Cable Absolute . .
Asguensy | Pl Reading Level Gain Loss Level G Lkl
MHz H/V dBuVv dBm dBd/dBi dB dBm dBm dB
FM, 12.5 kHz, Frequency: 453.2125 MHz
906.425 H 51.54 -22.7 0.0 1.1 -23.8 -20.0 3.8
906.425 \Y 49.79 -21.2 0.0 1.1 -22.3 -20.0 2.3
1359.638 H 80.21 -33.2 8.7 1.2 -25.7 -20.0 5.7
1359.638 \Y 78.02 -36.1 8.7 1.2 -28.6 -20.0 8.6
1812.850 H 78.02 -36.2 11.1 0.7 -25.8 -20.0 5.8
1812.850 \Y 75.81 -38.9 11.1 0.7 -28.5 -20.0 8.5
2266.063 H 75.14 -37.1 11.1 1.2 -27.2 -20.0 7.2
2266.063 \Y 73.22 -38.9 11.1 1.2 -29.0 -20.0 9.0
1622.000 H 46.55 -68.1 10.3 0.7 -58.5 -20.0 38.5
1622.000 \% 45.58 -69.6 10.3 0.7 -60.0 -20.0 40.0
4FSK, 12.5kHz, Frequency: 453.2125 MHz
906.425 H 51.04 -23.2 0.0 1.1 -24.3 -20.0 4.3
906.425 \Y 49.37 -21.6 0.0 1.1 -22.7 -20.0 2.7
1359.638 H 79.22 -34.1 8.7 1.2 -26.6 -20.0 6.6
1359.638 \Y 77.98 -36.1 8.7 1.2 -28.6 -20.0 8.6
1812.850 H 75.67 -38.5 11.1 0.7 -28.1 -20.0 8.1
1812.850 \% 72.36 -42.4 11.1 0.7 -32.0 -20.0 12.0
2266.063 H 66.01 -46.3 11.1 1.2 -36.4 -20.0 16.4
2266.063 \% 65.24 -46.9 11.1 1.2 -37.0 -20.0 17.0
1622.000 H 47.69 -66.9 10.3 0.7 -57.3 -20.0 37.3
1622.000 \Y 44.14 -71.1 10.3 0.7 -61.5 -20.0 41.5
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170927052-00

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 831929/005 2017-08-31 2018-08-31

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

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

HP RE C"?emstuélé‘;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.:RXM170927052-00

Test Data

Environmental Conditions

Temperature: 27.0 °C
Relative Humidity: 32%
ATM Pressure: 100.1 kPa

The testing was performed by Pean Zhu on 2017-10-14

Test Mode: Transmitting

Reference Frequency: 155.7525 MHz, Limit: 2.5 ppm
Temerature Voltage Measured Frequency Error

C Ve MHz ppm
-30 155.752587 0.56
-20 155.752584 0.54
-10 155.752605 0.67

0 155.752574 0.48

10 13.8 155.752583 0.53

20 155.752570 0.45

30 155.752625 0.80

40 155.752613 0.73

50 155.752583 0.53

25 13.8 155.752619 0.76

25 11 155.752580 0.51

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

C Vbe MHz ppm
-30 453.212946 0.98
-20 453.212962 1.02
-10 453.212942 0.98

0 453.212956 1.01

10 13.8 453.212989 1.08

20 453.212939 0.97

30 453.212989 1.08

40 453.212972 1.04

50 453.212972 1.04

25 13.8 453.212950 0.99

25 11 453.212950 0.99
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.:RXM170927052-00

FCC §90.214 - TRANSIENT FREQUENCY BEHAVIOR

Applicable Standard

FCC §90.214

Test Equipment List and Details

Manufacturer Description Model No. | Serial No. Calli:l;)ar?:ion ngsg;itzn

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

HP RE Communications Test | 9704 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 0.1m 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 tests and measurements indicated in TIA-603-D.

Test Data

Environmental Conditions

Temperature: 27.0°C
Relative Humidity: 32%
ATM Pressure: 100.1 kPa

The testing was performed by Pean Zhu on 2017-10-14

Fr?auneémcy Channel Spacing | Transient Period Transient Frequency Result

(MH2) (kHz) (ms)
<5(ty) +12.5 kHz

136-174 12.5 <20(t,) +6.25 kHz Pass
<5(t;) +12.5 kHz
<10(t;) +12.5 kHz

400-480 12.5 <25(t,) +6.25 kHz Pass
<10(t;) +12.5 kHz

Please refer to the following plots.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.:RXM170927052-00

Turn on — 155.7525 MHz, High power level

crF 155.7525 MHz Real Time OFF
Ref Lvl DEMOD BW: 30 kHz AF-Signal
50 dBm FM [HzZ]
12k
41 |dp Ipffser
11 [ » ]
10k
T TRG
Sk

2.
1] W
-2.
=5k
7.5k
-10
2
12k
START 0 s STOF 50 ms
Date: 14.QCT.2017 a:38:15
Turn off — 155.7525 MHz, High power level
CF 155.7525 MHz Real Time OFF
Ref Lvil DEMOD BW: 30 kHz AF-Signal
50 dBm FM [Hz]
1z}
41 4B pffszet
(2]
10K
7.5k TRG
Sk
2. 5k
ORE Ll | 1
o T ' |
- |
=2. 5k
=5k
-1t
=12k
STRRAT 0 = STOP 50 ms
Date: 14.0CT. 2017 QD=43:55
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Turn on — 155.7525 MHz, Low power level

crF 155.7525 MHz Real Time OFF

DEMOD BW: 30 kHz ARF-Signal

50 dBm FM [HzZ]
12k
1 4n ffser
010! Ea
10k
T TRG
Sk
2.
. . el rre
-2.
=5k
7.5k
-10
gz
12k
START 0 3 STOP 50 ms
Date: 14.0CT.2017 00:38:53
Turn off — 155.7525 MHz, Low power level
CF 155.7525 MHz Real Time OFF
Ref Lvl DEMOD BW: 30 kH=z ?\'F‘—Sig:\al
50 dBm FM [Hz]
12k
41 dB pff=etc
[ ]
10k
7.5k TRG
Sk
2.5k
RSl 1
o 1
- I
=2. 5k
= Sk
-1
=12k
STRRAT 0 = STOP 50 ms
Date: 14.0CT. 2017 00=43:14
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Report No.:RXM170927052-00

Turn on — 453.2125 MHz, High power level

4.45452 ma
4.425 kHz

Marker 1 [T1]
Ref Lvl o

crF 453.2125 MHz PReal Time OFF
30 kHz AF-Signal
FM [Hz]

DEMOD EW:

I PEfser
11

skt

-10k|

START 0 s

STOPF 100 ms

Date: 14.QCT.2017 Of:%4=04
Turn off — 453.2125 MHz, High power level
CF 453.2125 MHz HReal Time OFF
Ref Lvl DEMCD BW: i0 kHz AF-Signal
50 dBm FM [Hz]
1z}
41 4B pffszet
(2]
10K
7.5k TRG
Sk
2. 5k
OFFL
]
SFEFD
=2. 5k
=5k
-1t
=12k

STRRAT 0 =

14.0CT. 2017 ©

Date: D:5%6:50

STOP 100 ms
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Turn on — 453.2125 MHz, Low power level

Marker 1 [T1] 4.45452 my CF 453.2125 MHz Real Time OFF
Rref Tvl EM 11.302 kHMz  pEMOD BW: 30 kHz ARF-Signal
50 dBm FM [HzZ]
12k

IEfset \ AR

START 0 s
Date: 14.QCT.2017  00:5%3:50

Turn off — 453.2125 MHz, Low power level

STOPF 100 ms

CF 453.2125 MHz Real Time OFF
Ref Lvl DEMOD BW: i0 kHz AF-Signal
50 dem FM [Hz]
12k
41 4B pffset
10k
7.5k
Sk
2. 5k
GFFL
o
OFFZ
=2. 5k
=Sk
=10
-1zkl

TRG

STRRAT 0 =

Date: 14.0CT. 2017 00:56:35

xxwk END OF REPORT *x

STOP 100 ms
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