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GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

EUT Name: | DIGITAL MOBILE RADIO

EUT Model: | HM782 U2

Mutiple Models: | HM780 U2,HM786 U2,HM788 U2,HM785 U2

Modulation Type: | FM,4FSK

Channel Spacing: | 12.5 kHz /25 kHz

Frequency Range: | 450-527 MHz

Rated Output Power: | High Power Level: SOW
(Conducted) | Low Power Level: I1W

Rated Input Voltage: | DC 10.8~15.6V

Serial Number: | RDG201022008-RF-S1

EUT Received Date: | 2020.10.23

EUT Received Status: | Good

Note: The series product, models HM780 U2,HM786 U2,HM788 U2,HM785 U2 and HM782 U2 are electrically
identical, The difference between them please refer to the declaration letter for details. Model HM782 U2 was
performed full test.

Objective

This test report is prepared on behalf of Hytera Communications Corporation Limited in accordance with
Part 2, and Part 22,74, 80 and 90 of the Federal Communication Commissions rules.

Related Submittal(s)/Grant(s)
FCC Part 15C DSS submissions with FCC ID:YAMHM78XU2
FCC Part 15C DTS submissions with FCC ID:YAMHM78XU2

Test Methodology

All tests and measurements indicated in this document were performed in accordance with:
the Code of federal Regulations Title 47, Part 2, Part 22, Part 74, Part 80 and Part 90

ANSI C63.26-2015, American National Standard for Compliance Testing of Transmitters Used in
Licensed Radio Services

TIA-603-E-2016, Land Mobile FM or PM Communications Equipment Measurement and Performance
Standards

All emissions measurement was performed at Bay Area Compliance Laboratories Corp. (Dongguan). The
radiated testing was performed at an antenna-to-EUT distance of 3 meters.
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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 523 dB

Unwanted Emissions, conducted +1.5dB
Temperature +1°C
Humidity 5%

DC and low frequency voltages +0.4%
Duty Cycle 1%

Note: Otherwise required by the applicant or Product Regulations, Decision Rule in this report did not consider the
uncertainty. The extended uncertainty given in this report is obtained by combining the standard uncertainty times
the coverage factor K with the 95% confidence interval.

Test Facility

The Test site used by Bay Area Compliance Laboratories Corp. (Dongguan) to collect test data is located
on the No.12, Pulong East 1* Road, Tangxia Town, Dongguan, Guangdong, China.

The lab has been recognized as the FCC accredited lab under the KDB 974614 DO1 and is listed in the
FCC Public Access Link (PAL) database, FCC Registration No. : 897218, the FCC Designation No. :
CN1220.

The lab has been recognized by Innovation, Science and Economic Development Canada to test to
Canadian radio equipment requirements, the CAB identifier: CN0022.

Declarations

BACL is not responsible for the authenticity of any test data provided by the applicant. Data included from

the applicant that may affect test results are marked with a triangle symbol “2 . Customer model name,
addresses, names, trademarks etc. are not considered data.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested.
This report cannot be reproduced except in full, without prior written approval of the Company.

This report is valid only with a valid digital signature. The digital signature may be available only under
the Adobe software above version 7.0.

This report may contain data that are not covered by the accreditation scope and shall be marked with an
asterisk “¥”.
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SYSTEM TEST CONFIGURATION

Description of Test Configuration

The system was configured for testing in a test mode which has been done in the factory.

EUT Exercise Software

No exercise software was used.

Special Accessories Antenna

Antenna Gain Antenna
Manufacturer Antenna Type Model No. - Cable Loss
(dBi) (dB)
Hytera Monopole Antenna TQC-400FG-W 1.0 dBi 2.0
Equipment Modifications
No modification was made to the EUT tested.
Support Equipment List and Details
Manufacturer Description Model Serial Number
Pro instrument DC Power Supply pps3300 3300012
WEINSCHEL Corp Load 50oml 50oml Load
Support Cable List and Details
Cable Shielding Ferrite Length
Description Type Core (m) LI u
DC Cable No No 1.0 Adapter Charger Base
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Block Diagram of Test Setup

DC
Power

Supply

=)
EUT z

]
a

Non-Conductive Table

80/150 cm above Ground

Plane

- 1.5 Meter | o
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Results

§80 §22151 02764" 36212229?)’ 205 RF Output Power Compliance

§2.1047 Modulation Characteristic Compliance
§2.1049;822.357;§ 22.731;

§74.462;§80.205; §80.207 Occupied Bandwidth & Emission Mask Compliance

§90.209; §90.210

32.1 Og é (’) §221218§6910’ 2§ 17 g 462, Spurious Emission at Antenna Terminal Compliance

§74 32621%58?), §221218§691)’ 210 Spurious Radiated Emissions Compliance

§74 3264:0; g (’) §2 g 92 3§5950’ 213 Frequency Stability Compliance

§90.214 Transient Frequency Behavior Compliance
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TEST EQUIPMENT LIST
Manufacturer Description Model Serial Number Cal;;);taetion nggl;;itzn
Radiated emissions below 1GHz

Sunol Sciences Antenna JB3 A060611-1 2017-11-10 2020-11-10
R&S EMI Test Receiver ESR3 102453 2020-09-12 2021-09-12
Unknown Coaxial Cable C-NJNJ-50 C-0075-01 2020-09-05 2021-09-05
Unknown Coaxial Cable C-NJNJ-50 C-0400-01 2020-09-05 2021-09-05
Unknown Coaxial Cable C-NJNJ-50 C-1400-01 2020-05-06 2021-05-06
HP Amplifier 8447D 2727A05902 2020-09-05 2021-09-05

EMCO Adjustable Dipole Antenna 3121C 9109-753 N/A N/A
Unknown Coaxial Cable C-NJNJ-50 C-0200-02 2020-09-05 2021-09-05
Agilent Signal Generator E8247C MY43321350 2019-12-10 2020-12-10
Ouli Band Rejector Filter 400-520M 087 2020-01-23 2021-01-23

Radiated emissions above 1GHz
TDK RF Horn Antenna HRN-0118 130 084 2018-10-12 2021-10-12
g‘;ﬁgg}i‘jﬁs Hom Antenna ARH-4223-02 | 10073001 20171206 | 2020-12-05
R&S Spectrum Analyzer FSP 38 100478 2020-07-07 2021-07-07
HUBER+SUHNER Coaxial Cable SUT A" | MY369/26/26EA | 2020-09-25 | 2021-09-25
Mini Pre-amplifier ZVA-183-S+ 5969001149 2020-09-05 2021-09-05
Unknown Coaxial Cable C-NJNJ-50 C-0200-02 2020-09-05 2021-09-05
Agilent Signal Generator E8247C MY43321350 2019-12-10 2020-12-10
RF Conducted Test

R&S Spectrum Analyzer FSU 26 200256 2020-07-07 2021-07-07
Rohde & Schwarz Signal Analyzer FSIQ26 831929/005 2020-09-12 2021-09-12

Unknown Coaxial Cable C-SJ00-0010 C0010/02 Each time N/A

Weinschel Coaxial Attenuators 53-20-34 LN749 Each time N/A
HP RF Communications Test Set 8920A 3438A05201 2020-07-07 2021-07-07
ESPEC Consﬁiﬁfgg?:sg’ and ESX-4CA 018 463 2020-03-26 | 2021-03-26
UNI-T Multimeter UT39A M130199938 2019-07-23 2021-07-23
Ouli Band Rejector Filter 400-520M 087 2020-01-23 2021-01-23

* 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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FCC §2.1046 & § 22.727 & §74.461 & §80.215& §90.205 - RF OUTPUT
POWER

Applicable Standard
FCC §2.1046, § 22.727, §74.461, §80.215 and §90.205

Test Procedure
Conducted RF Output Power:

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

Spectrum Analyzer Setting:

R B/W Video B/W
100 kHz 300 kHz

Test Data

Environmental Conditions

Temperature: 21.5~25.8°C
Relative Humidity: 35~47 %
ATM Pressure: 100.9~102.5 kPa
Tester: James Chen
Test Date: 2020-11-24~202012-24

Test Mode: Transmitting

Test Result: Compliance. Please refer to following table.
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Report No.: RDG201022008-00A

Conducted Output ..
Power Limit
Channel Test Test FreTest (dBm) B Note
Separation | Modulation | Channel quency High Low High Low
(MHz)
Power Power Power Power
Level Level Level Level
Low 450.0125 47.01 30.75 47.78 30.79
Additional | 453.2125 47.08 29.34 47.78 30.79 FCC part 90
M Middle 481.0000 47.19 29.54 47.78 30.79
High 526.9875 47.02 29.36 47.78 30.79 For federal
Additional | 455.0125 47.06 29.32 47.78 30.79 FCC part 74
12.5kHz Additional | 454.0125 46.94 30.77 47.78 30.79 FCC part 22
) Low 450.0125 47.02 30.70 47.78 30.79
Additional | 453.2125 47.10 29.22 47.78 30.79 FCC part 90
AFSK Middle 481.0000 47.20 29.50 47.78 30.79
High 526.9875 47.03 29.28 47.78 30.79 For federal
Additional | 455.0125 47.04 29.27 47.78 30.79 FCC part 74
Additional | 454.0125 47.06 30.76 47.78 30.79 FCC part 22
Additional | 459.9875 47.02 30.70 47.78 30.79 FCC part 80
25kHz FM Additional | 455.0125 47.05 29.34 47.78 30.79 FCC part 74
Additional | 454.0125 46.95 30.75 47.78 30.79 FCC part 22

Note: The high rated power level is 50W(47dBm), and low rated power level is 1 W(30dBm).

The output power shall not exceed by more than 20 percent the manufacturer's rated output power for the particular
transmitter specifically listed on the authorization.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-00A

FM, 12.5kHz:

Part 90, Low Channel, 450.0125 MHz High Power Part 90, Low Channel, 450.0125 MHz Low Power

VBW 300 kHz 30.75 dBm
Ref 60 dBm Att 40 dB SWT 2.5 ms 450.014500000 MHz Ref 60 dBm Att 40 dB SWT 2.5 ms 450.014500000 MHz
60 Offset 4112 dB 60 Offset 4112 dB
= 3 =
L P
]
Al adida Ao 1 \‘M PN NS A piann PV (WY
s v Al ¥ Al M AT e e LA v
40 40
Center 450.0125 MHz 100 kHz/ Span 1 MHz Center 450.0125 MHz 100 kHz/ Span 1 MHz
Date: 24.NOV.2020 18:22:04 Date: 24.NOV.2020 18:22:36

Part 90, Middle Channel, 481 MHz High Power Part 90, Middle Channel, 481 MHz Low Power

® RBIW 100 KHz Marker 1 [T1 ] ® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 47.19 dBn VBW 300 kHz 29.54 dBm
Ref 60 dBm Att 40 dB SWT 2.5 ms 481.002000000 MHz Ref 60 dBm Att 40 dB SWT 2.5 ms 481.000000000 MHz

60 Offfet 41]2 dB 60 Offfet 41]2 dB

3|

x|
g
|

—40 40
Center 481 MHz 100 kHz/ Span 1 MHz Center 481 MHz 100 kHz/ Span 1 MHz
Date: 24.NOV.2020 18:17:35 Date: 23.DEC.2020 21:46:43

For federal,High Channel, 526.9875MHz High Power For federal, High Channel, 526.9875 MHz Low Power
® C:x ;gg t:; arker 1 [T1 ] ® RBW 100 kHz Marker 1 [T1 ]

47.02 der VB 300 KHz 29.36 dBm
Ref 60 dBm Att 40 dB SWT 2.5 ms 526.991500000 MHz Ref 60 dBm Att 40 dB SWT 2.5 ms 526.993500000 MHz
60 Offget 4112 dB 60 Offget 4112 dB
L] . L]
1PN
I
. w
L
Mo p Reoalt, M \\»J\ WY RN WY NI AW A\ Yt A
My W AUAM 4 LSl L v A | g
-40 -40
Center 526.9875 MHz 100 kHz/ Span 1 MHz Center 526.9875 MHz 100 kHz/ Span 1 MHz
Date: 24.NOV.2020 18:25:17 Date: 23.DEC.2020 21:47:28

Page 12 of 58




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-00A

Part 90, Additional Channel,453.2125 MHz High Power
® Vo 200 e

Ref 60 dBm Att 40 dB SWT 2.5 ms

Marker 1 [T1 ]
47.08 dBm
453.214500000 MHz

60 Offfet 41]2 dB

Center 453.2125 MHz 100 kHz/ Span 1 MHz

Date: 24.NOV.2020 18:12:16

Part 74, Additional Channel, 455.0125 MHz High Power

® RBW 100 Kz arker 1 [T1 ]
VBW 300 kHz 47.06 dBm
Ref 60 dBm Att 40 dB SWT 2.5 ms 455.014500000 MHz
60 Offget 4112 dB
(Al
PR
i
L
ot e \\m M Ay ol o
PO sty ot e e
-40

Center 455.0125 MHz 100 kHz/ Span 1 MHz

Date: 24.NOV.2020 18:28:37

Part 22, Additional Channel, 454.0125 MHz High Power
® e

arker 1 [T1 ]

46.94 dBm
Ref 60 dBm Att 40 dB SWT 2.5 ms 454014500000 MHz
60 Offgset 41{2 dB
1 PK
VAXH
0 NLWEPS A TS il \‘\“J\m ! )
o " W T f
40

Center 454.0125 MHz 100 kHz/ Span 1 MHz

Date: 24.NOV.2020 18:32:15

Part 90, Additional Channel,453.2125 MHz Low Power

®

Ref 60 dBm

Att 40 dB

RBW 100 kHz
VBW 300 kHz
SWT 2.5 ms

Marker 1 [T1 ]

29.34 dBm

453.214500000 MHz

60 Offfet 41]2 dB

-40

Center 453.2125 MHz

Date: 23.DEC.2020 21:44:12

Part 74, Additional Channel, 455.0125 MHz Low Power
@

Ref 60 dBm

Att

40 dB

100 kHz/

RBW 100 kHz
VBW 300 kHz
SWT 2.5 ms

Span 1 MHz

Marker 1 [T1 ]

29.32 dBm

455.014500000 MHz

60 OFffet 41]2 dB

el 4 A Il (! M
VA rr PHEAY
-40

Center 455.0125 MHz

Date: 23.DEC.2020 21:49:54

Part 22, Additional Channel, 454.0125 MHz Low Power

@

100 kHz/

RBW 100 kHz

Span 1 MHz

Marker 1 [T1 ]

VBW 300 kHz 30.77 dBm

Ref 60 dBm Att 40 dB SWT 2.5 ms 454016500000 MHz
60 Offget 4112 dB

.

.
Al A an M o, ey

i, bl

a0
Center 454.0125 MHz 100 kHz/ Span 1 MHz

Date: 24.NOV.2020 18:33:00
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-00A

4FSK, 12.5kHz:

Part 90, Low Channel, 450.0125 MHz High Power
@ o oo i

Ref 60 dBm Att 40 dB

arker 1 [T1 ]
47.02 dBm

SWT 2.5 ms 450.016500000 MHz

60 Offfet 41]2 dB

AVAQWM A LV R T L

Center 450.0125 MHz 100 kHz/ Span 1 MHz

Date: 24.NOV.2020 18:23:32

Part 90, Middle Channel, 481 MHz High Power

® RBW 100 kHz Varker 1 [T1 ]
VBW 300 KHz 47.20

Ref 60 dBm Att 40 dB

B

SWT 2.5 ms 481.002000000 MHz

60 Offfet 41]2 dB

oA AN e bl \‘w\ AN P

Center 481 MHz 100 kHz/ Span 1 MHz

Date: 24.NOV.2020 18:21:00

For federal, High Channel, 526.9875MHz High Power
@ o

Ref 60 dBm Att 40 dB

arker 1 [T1 ]
47.03 dBnm

SWT 2.5 ms 526.987500000 MHz

60 Offget 41]2 dB

Center 526.9875 MHz 100 kHz/ Span 1 MHz

Date: 24.NOV.2020 18:26:09

Part 90, Low Channel, 450.0125 MHz Low Power
@ o oo v

Marker 1 [T1 ]
30.70 dBm

Ref 60 dBm Att 40 dB SWT 2.5 ms 450.016500000 MHz
60 Offset 4112 dB
5 (Al
.
Aol A ViR b 4 Ml
Uil s VA Al maa W T A
40
Center 450.0125 MHz 100 kHz/ Span 1 MHz

Date: 24.NOV.2020 18:23:44

Part 90, Middle Channel, 481 MHz Low Power
® Vow 200 ke

Ref 60 dBm Att 40 dB SWT 2.5 ms

Marker 1 [T1 ]
29.50 dBm
481.004000000 MHz

60 Offfet 41]2 dB

-40

Center 481 MHz 100 kHz/ Span 1 MHz

Date: 23.DEC.2020 21:48:44

For federal, High Channel, 526.9875 MHz Low Power
@ o e

Ref 60 dBm Att 40 dB SWT 2.5 ms

Marker 1 [T1 ]
29.28 dBm

526.991500000 MHz

60 OFffet 41]2 dB

-a0

Center 526.9875 MHz 100 kHz/ Span 1 MHz

Date: 23.DEC.2020 21:49:11
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-00A

Part 90, Additional Channel,453.2125 MHz High Power

® RBW 100 kHz
VBW 300 kHz 47.10 dBm

Ref 60 dBm Att 40 dB SWT 2.5 ms 453.214500000 MHz
60 Offfet 41]2 dB

(A]
-40

Center 453.2125 MHz 100 kHz/ Span 1 MHz

Date: 24.NOV.2020 18:12:55

Part 74, Additional Channel, 455.0125 MHz High Power

® RBW 100 kHz
VBW 300 kHz 47.04 dBm

Ref 60 dBm Att 40 dB SWT 2.5 ms 455.014500000 MHz

60 Offfet 41]2 dB

3
4

Mo
R P R

Center 455.0125 MHz 100 kHz/ Span 1 MHz

Date: 24.NOV.2020 18:30:57

Part 22, Additional Channel, 454.0125 MHz High Power
® e

Ref 60 dBm Att 40 dB SWT 2.5 ms

arker 1 [T1 ]
47.06 dBn
454010500000 MHz

60 Offfet 41]2 dB

Mal N \\A LN

Center 454.0125 MHz 100 kHz/ Span 1 MHz

Date: 24.NOV.2020 18:34:52

Part 90, Additional Channel,453.2125 MHz Low Power

® RBW 100 kHz Marker 1 [T1 ]
VBIW 300 kHz 29.22 dBm
Ref 60 dBm Att 40 dB SWT 2.5 ms 453.212500000 MHz
60 Offfet 41]2 dB
5 (A
i
VAXH

-40

Center 453.2125 MHz 100 kHz/ Span 1 MHz

Date: 23.DEC.2020 21:48:13

Part 74, Additional Channel, 455.0125 MHz Low Power

® REW 100 kHz
VBW 300 kHz 29.27 dBm

Ref 60 dBm Att 40 dB SWT 2.5 ms 455020500000 MHz

60 OFffet 41]2 dB

-40

Center 455.0125 MHz 100 kHz/ Span 1 MHz

Date: 23.DEC.2020 21:50:40

Part 22, Additional Channel, 454.0125 MHz Low Power
@ el

Marker 1 [T1 ]

30.76 dBm
Ref 60 dBm Att 40 dB ST 2.5 ms 454.014500000 MHz

60 Offfet 41]2 dB

5
g A e L ne ALY VLPRYR TP A NN

i ¥ LA A ke e

-40

Center 454.0125 MHz 100 kHz/ Span 1 MHz

Date: 24.NOV.2020 18:35:04
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-00A

FM, 25kHz:

Part 80, Additional Channel,459.9875 MHz High Power  Part 80, Additional Channel, 459.9875 MHz Low Power
@ Vow oo e ® Son soo ke eIt

VBW 300 kHz 30.70 dBm
Ref 60 dBm Att 40 dB SWT 2.5 ms 459.989500000 MHz Ref 60 dBm Att 40 dB SWT 2.5 ms 459.991500000 MHz
60 Offset 4112 dB 60 Offset 4112 dB
] . 1

—
et

L e

gt b \\'\M\I\ s M i R Mgl sl

ety TP/ SR AT bty T e

a0 w0

Center 459.9875 MHz 100 kHz/ Span 1 MHz Center 459.9875 MHz 100 kHz/ Span 1 MHz
Date: 24.NOV.2020 18:27:12 Date: 24.NOV.2020 18:28:02

Part 74, Additional Channel, 455.0125 MHz High Power Part 74, Additional Channel, 455.0125 MHz Low Power

® RBIW 100 KHz Marker 1 [T1 ] ® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 47.05 dBn VBW 300 kHz 29.34 dem

Ref 60 dBm Att 40 dB SWT 2.5 ms 455.014500000 MHz Ref 60 dBm Att 40 dB SWT 2.5 ms 455.014500000 MHz

60 Offfet 41]2 dB 60 Offfet 41]2 dB

H

x|
g
|

gl ol dn Lo \\f\hh

2 A, AL WMy oS M
AR AL Ao
a0 a0
Center 455.0125 MHz 100 kHz/ Span 1 MHz Center 455.0125 MHz 100 kHz/ Span 1 MHz
Date: 24.NOV.2020 18:29:52 Date: 23.DEC.2020 21:50:21

Part 22, Additional Channel, 454.0125 MHz High Power Part 22, Additional Channel, 454.0125 MHz Low Power

® RBW 100 Kz arker 1 [T1 ] ® RBW 100 KHz Marker 1 [T1 ]
VW 300 kHz 46.95 dBn VBl 300 kHz 30.75 dsm

Ref 60 dBm Att 40 dB SWT 2.5 ms 454.014500000 MHz Ref 60 dBm Att 40 dB SWT 2.5 ms 454.012500000 MHz

60 Offget 41]2 dB 60 OFffet 41]2 dB

S h, \anﬂvnr\ et y i Al VL A it

-40 -40

Center 454.0125 MHz 100 kHz/ Span 1 MHz Center 454.0125 MHz 100 kHz/ Span 1 MHz
Date: 24.NOV.2020 18:34:06 Date: 24.NOV.2020 18:34:30

Page 16 of 58




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-00A

FCC §2.1047 - MODULATION CHARACTERISTIC

Applicable Standard

FCC §2.1047

(a) Equipment which utilizes voice modulated communication shall show the frequency response of the
audio modulating circuit over a range of 100 to 5000 Hz. for equipment which is required to have a
low pass filter, the frequency response of the filter, or all of the circuitry installed between the

modulation limited and the modulated stage shall be supplied.

(b) Equipment which employs modulation limiting, a curve showing the percentage of modulation versus

the modulation input voltage shall be supplied.

Test Procedure

Test Method: TIA-603-E 2.2.3

Test Data

Environmental Conditions

Temperature: 25.5°C
Relative Humidity: 42 %
ATM Pressure: 100.9 kPa
Tester: James Chen
Test Date: 2020-11-24

Test Mode: Transmitting

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

Report No.: RDG201022008-00A

12.5kHz:

Audio Frequency Response — High Power

Carrier Frequency: 453.2125 MHz

Modulation Frequency Response data
(Hz) (dB)
300 -11.12
400 -8.55
500 -6.18
600 -4.43
700 -3.37
800 -2.31
900 -1.06
1000 0.00
1200 1.23
1400 2.94
1600 3.78
1800 517
2000 5.78
2200 7.00
2400 7.40
2600 8.26
2800 8.35
3000 8.68

RESPONSE ATTENUATION (dB)

12.0

0

20

5.0

-18.0

AUDIO FREQUENCY RESPONSE

230

300

1000 2000

FREQUENCY (Hz)

Audio frequency rasponsa

up limit bovew fimniit

Page 18 of 58




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-00A

25 kHz:
Carrier Frequency: 459.9875 MHz
Modulation Frequency Response data
(Hz) (dB)
300 -11.44
400 -8.76
500 -6.24
600 -4.46
700 -3.41
800 -2.38
900 -1.07
1000 0.00
1200 1.32
1400 2.98
1600 3.81
1800 5.18
2000 5.84
2200 7.01
2400 7.48
2600 8.29
2800 8.46
3000 8.74
0 ATUDIO FREQUENCY RESPONSE
7.0

2

> 20

E 30

=

E 20

-

Y

é -18.0

250 500 10060 2000
FEEQUENCY (Hz)
Audio frequencyrasponss up limit lovw lirniit
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-00A

MODULATION LIMITING — High Power

12.5kHz
Carrier Frequency: 453.2125 MHz
Instantaneous Steady-state
Audio Frequency (i) | Doiston | Doadon | Deraion | Devinion | L
[KHz] [KHz] [KHz] [KHz]
300 1.110 0.125 1.110 0.155 2.5
400 1.493 0.152 1.497 0.161 2.5
500 2.161 0.169 2.161 0.167 2.5
600 2.360 0.186 2.333 0.186 2.5
700 2.379 0.158 2.369 0.193 2.5
800 2.416 0.233 2.406 0.231 2.5
900 2.369 0.246 2.345 0.222 2.5
1000 2.437 0.232 2.401 0.244 2.5
1200 2.343 0.237 2.355 0.257 2.5
1400 2.338 0.299 2.346 0.304 2.5
1600 2.323 0.284 2.328 0.314 2.5
1800 2.351 0.358 2.348 0.362 2.5
2000 2.384 0.397 2.384 0.385 2.5
2200 2.369 0.421 2.367 0.405 2.5
2400 2.379 0.427 2.369 0.435 2.5
2600 2.329 0.475 2.339 0.465 2.5
2800 2.286 0.469 2.287 0.469 2.5
3000 2.162 0.510 2.172 0.474 2.5
Modulation Limiting
3.0
25
— ey e —
4 -

20

g 1.5 //

% 1.0

E

= 05

&=l e

=" e "
O-Um 600 900 1200 1500 1800 210 240 20 3000

Audio Frequency (Hz)

—Instantaneous Deviation (§@+20dB) [kEiz] ~—— Instantaneous Dev iation (@-20dE) [kFz]
—Steady-stabe Devistion (@H20dB) [kHz] —— Steady-shabe Deviation (@-20dB) [kHz]
e imit
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-00A

25kHz:
Carrier Frequency: 459.9875 MHz
Instantaneous Steady-state
Audio Frequency (Hz) Deviation Deviation Deviation Deviation Limit
(@+20dB) (@-20dB) (@+20dB) (@-20dB) [KHz]
[KHz] [KHz] [KHz] [KHz]
300 2.230 0.341 2.234 0.368 5
400 2.904 0.377 2.888 0.351 5
500 4.184 0.398 4.169 0.412 5
600 4.806 0.448 4.802 0.432 5
700 4.802 0.426 4.798 0.450 5
800 4.893 0.458 4.900 0.459 5
900 4.867 0.540 4.867 0.534 5
1000 4.752 0.559 4.748 0.579 5
1200 4.835 0.649 4.840 0.624 5
1400 4.740 0.681 4.750 0.679 5
1600 4.852 0.721 4.784 0.729 5
1800 4.754 0.783 4.768 0.800 5
2000 4.880 0.826 4.878 0.848 5
2200 4.780 0.903 4.828 0.908 5
2400 4.807 0.941 4.833 0.913 5
2600 4.791 0.997 4.786 1.012 5
2800 4.700 1.036 4.734 1.025 5
3000 4.504 1.036 4.532 1.049 5
Modulation Limiting
5.0
5.0 /,___,___._.,.. T N —— """'-______"""""--..
40 /
g 3.0 /
b
c 2.0
Z
e 1.0 —
(=] [ —— —
0.¢
300 600 800 1200 1500 1800 2100 2400 3000
AudioFrequency (Hz)
s In stantanecus Dev iaticn (@+204B) [(kHz] —— Instantanecus Dev iaticn (@ -20d4B) [kFHz]
— Bteady-state Deoviation (@+20dE:) [kHz] ——— Bteady -statc Doviation (@-204E) [kH=]
T imit = Limit
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-00A

12.5kHz:

Audio Frequency Low Pass Filter Response — High Power

Carrier Frequency: 453.2125 MHz
Audio Frequency Response Attenuation Limit
(kHz) (dB) (dB)
3.0 -4.5 0.0
35 -14.4 -6.7
4.0 -18.6 -12.5
5.0 -27.5 222
7.0 -40.3 -36.8
10.0 -56.5 -52.3
15.0 -72.9 -69.9
20.0 -87.6 -82.5
ALDIO FREQUENCY RESPONSE
00 u\
-100 \\:
g‘ 200
bl
% w0
g w By
E 500 ":ﬁ
< 800 t\
H 200
000
10 100 100.0
FREQUENCY (kHz)
Absnuakion
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-00A

25kHz:
Carrier Frequency: 459.9875 MHz
Audio Frequency Response Attenuation Limit
(kHz) (dB) (dB)
3.0 -5.3 0.0
35 -12.0 -4.0
4.0 -19.1 -7.5
5.0 -28.1 -13.3
7.0 -41.8 -22.1
10.0 -57.9 -314
15.0 -76.5 -41.9
20.0 -85.4 -50.0
30.0 -85.7 -50.0
50.0 -85.8 -50.0
70.0 -85.7 -50.0
ALDIO FREQUENCY RESPONSE
00
é‘ 200 \ 4 -
% 200 N K
E w00 N N \'\
E 500 F
N
« .80 \
g 00 \
H 800
000
10 100 100.0
FREQUENCY (kHz)
Absnuakion
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-00A

FCC §2.1049 & §22.357 & § 22.731 & §74.462 & 80.205& §80.207& §90.209 &
§90.210 — OCCUPIED BANDWIDTH & EMISSION MASK

Applicable Standard
FCC §2.1049, §22.357, § 22.731, §74.462, §80.205, §80.207,§90.209 and §90.210

Test Procedure

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

The resolution bandwidth of the spectrum analyzer was set at 100 Hz or 300 Hz and the spectrum was
recorded in the frequency band £50 kHz from the carrier frequency.

Test Data

Environmental Conditions

Temperature: 25.5°C
Relative Humidity: 42 %
ATM Pressure: 100.9 kPa
Tester: James Chen
Test Date: 2020-11-24

Test Mode: Transmitting

Test Result: Compliance. Please refer to following table and plots.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-00A

Test mode: transimitting

High Power Level Low Power Level
Test Test Test 99% 26dB 99% 26dB
Mode Channal Frequency Occupied Emission Occupied Emission Note
(MHz) Bandwidth Bandwidth | Bandwidth | Bandwidth

(kHz) (kHz) (kHz) (kHz)

Low 450.0125 9.856 10.337 9.856 10.337
Middle 481.0000 10.016 10.337 9.856 10.337 FEC part 90
FM High 526.9875 9.856 10.385 9.936 10.385 For federal
12.5kHz | Additional | 453.2125 9.936 10.417 9.936 10.337 FCC part 90
Additional | 455.0125 9.856 10.369 9.936 10.369 FCC part 74
Additional | 454.0125 9.856 10.419 9.936 10.339 FCC part 22

Low 450.0125 7.292 9.215 7.532 8.814
Middle | _481.0000 7.692 9.776 7.682 9375 | e part90
4FSK High 526.9875 7.292 9.343 7.612 9.744 For federal
12.5kHz | Additional | 453.2125 7.532 9.3.75 7.292 9.054 FCC part 90
Additional | 455.0125 7.853 9.327 7.372 9.487 FCC part 74
Additional | 454.0125 7.292 9.217 7.212 9.057 FCC part 22
M Additional | 459.9875 15.064 15.865 14.904 16.026 FCC part 80
25kHz Additional | 455.0125 14.904 15.929 15.064 16.090 FCC part 74
Additional | 454.0125 7.292 9.217 7.212 9.057 FCC part 22

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 = 11KO0

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 FM Mode (Channel Spacing: 25 kHz)

Emission Designator 16K0F3E

In this case, the maximum modulating frequency is 3.0 kHz with a 5.0 kHz deviation.
BW =2(M+D) =2%(3.0 kHz + 5.0 kHz) = 16 kHz =16K0

F3E portion of the designator represents an FM voice transmission

Therefore, the entire designator for 25 kHz channel spacing FM mode is 16K0F3E.

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 7K60F1D and 7K60F1E.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-00A

FM, 12.5kHz High Power:
Low Channel

® RBW 100 Hz Delta 2 [T1 ] ® RBW 100 Hz
SVBIW 1 KHz 6.48 dB “VBW 1 kHz

Ref 50 dBm Att 40 dB SWT 6 s 10.336538462 kHz Ref 50 dBm Att 40 dB SWT 12 s

50 Offfet 412 dr 9.855769231 k\u“ 50 Offfet 41]2 dB
1 45.6% dBm F T LimiT cHEEK | PAgs
12.13 den||IER Lal
4430.007371795 MHz

Temp |1 [T1 OBW

fr1 440.007614179 MHz
2 Temp |2 [T1 ogw] /

| | |
| T
|

VT M‘Vl“P. IR

| lﬂnh
i

TGV R AR

i

il et Il [
Center 450.0125 MHz 5 kHz/ Span 50 kHz Center 450.0125 MHz 10 kHz/ Span 100 kHz
Date: 24.NOV.2020 19:12:08 Date: 24.NOV.2020 19:18:53

Middle Channel
& T @ Vw1 e

Ref 50 dBm Att 40 dB SWT 6 s 10.336538461 kHz Ref 50 dBm Att 40 dB SWT 12 s
50 Offger 41]2 dB 0.016024641 khz] 50 Offget 41]2 dB
1 45.63 dBn T L crebk | pags
18.06 dem {IEH [A]
4§0.994951923 MHz

Temp 1 [T1 OBW]

440.995112179 MHz
Temp |2 [T1 Ogw] /

»

|
| TIAII
L I A T ST T

T ¥ Rt DA f AN

-50 50!
Center 481 MHz 5 kHz/ Span 50 kHz Center 481 MHz 10 kHz/ Span 100 kHz
Date: 24.NOV.2020 19:48:15 Date: 24.NOV.2020 19:49:12

High Channel

® “RBW 100 Hz Delta 2 [T1 ] ® “RBW 100 Hz

VBW 1 kHz 3.14 dB VBW 1 kHz
Ref 50 dBm Att 40 dB SWT 6 s 10.384615384 kHz Ref 50 dBm Att 40 dB SWT 12 s
50 Offget 41]2 dB OBW [9.855769231 kqu 50 Offfet 41]2 dB

D1 45.2% dBm

arkgr T [TT it cHEEK | PAgs

14

5698245
Temp [1 [T1 1 Pl
o [AXH
- v
[ 526982693308 MHz
2 Temp |2 [T1 oBW] /
sd6.9025ad077 iz // \

| | |
| NI

- |
W e A A
-50
Center 526.9875 MHz 5 kHz/ Span 50 kHz Center 526.9875 MHz 10 kHz/ Span 100 kHz
Date: 24.NOV.2020 20:01:34 Date: 24.NOV.2020 20:02:31
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-00A

Additional Channel Part 90, 453.2125 MHz
@ ik pemrmd o &

Ref 50 dBm Att 40 dB SWT 6 s 10.416666666 kHz Ref 50 dBm Att 40 dB SWT 12 s
50 Offger 41]2 dB /_[0-935891436 kHz] 50 Offget 41]2 dB
1 45.7§ dBn Tl T (T L crebk | Pags
13.78 den|{IEH [[A]

443.207371795 MHz
Temp 1 [T1 OBW]

1 443.207612179 MHz
Temp |2 [T1 ogw] /

3 afs.2175d077 i / \

| \ I I E
ot . Wb e . ik

Center 453.2125 MHz 5 kHz/ Span 50 kHz Center 453.2125 MHz 10 kHz/ Span 100 kHz

|

E

Date: 24.NOV.2020 19:32:16 Date: 24.NOV.2020 19:33:49

Additional Channel Part 74, 455.0125 MHz
® sk bermrml & Rl

Ref 50 dBm Att 40 dB SWT 6 s 10.368589743 kHz Ref 50 dBm Att 40 dB SWT 12 s
50 Offfer 41]> dR OBW_[0.855769231 kHz| 50 Offfet 41]2 dB
1 45.74 dBm e Ads
arkdr T [T1[1 L crebk | Pags
14.56 dem|IEN [A]
445.007451923 MHz
Temp [1 [T1 OBW 1 Pl
[AXH
L
2 445.00769:
il Temp [2 [T1 O

445.017548077 MHz /

! |
}r \(Hl NI
Y VLT ST I

R TS LR "

it U, DA Al TR detl

Center 455.0125 MHz 5 kHz/ Span 50 kHz Center 455.0125 MHz 10 kHz/ Span 100 kHz
Date: 24.NOV.2020 20:11:22 Date: 24.NOV.2020 20:12:00
..
Additional Channel Part 22, 454.0125 MHz
® RBW 100 Hz Delta 2 [T1 ] ® RBW 100 Hz
VBW 1 kHz 7.04 dB VBW 1 kHz
Ref 50 dBm “ALT 40 dB SWT 6 s 10.419230769 kHz Ref 50 dBm “ At 40 dB SWT 12 s
50 Offget 41 |2 dR OBW [9.855769231 KHL" 50 Offget 4112 dB
1 45.6% dBm V7 Ads
Varkdr 1 [T1[1 LpmiT cHEEK | PAYS
10.11 den|(EN [A]

484007371795 MHz
Temp |1 [T1 OBW

18 Iz

484.017548077 MHz / \

| “’ il
| | |

=
=]
=]
L=

, ‘

| |
g 4 U R o o IR

-50 -50
Center 454.0125 MHz 5 kHz/ Span 50 kHz Center 454.0125 MHz 10 kHz/ Span 100 kHz
Date: 24.NOV.2020 20:21:04 Date: 24.NOV.2020 20:21:59
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-00A

Low Power:

Ref 40 dBm

Att

40 dB

RBW 100 Hz
VBW 1 kHz
SWT 6 s

-5.71 dB
10.336538461 kHz

40 Offfet 41]2 dB

9.855769231 kHz
r1ml

dbm (6N

T 2o

440.00745
Temp |1 [T1 OHr

Hz

440.007692308 MHz
Temp |2 [T1 ogw]

D2 3|4 dBm

017544077 MHz

»

S—

ol bty

o

\} mﬂy #%34&& %M¢uuw

-60

Center 450.0125 MHz

Date: 24.NOV.2020 19:14:46

®

5 kHz/

“RBW 100 Hz

Span 50 kHz

Delta 2 [T1 ]

VBW 1 kHz 6.11 dB

Ref 40 dBm Att 40 dB SWT 6 s 10.336538461 kHz
40 Offfet 41]2 dB OBW |9.855769231 kHz

arkdr 1 [T1
4§0.994951923 MHz
Temp |1 [T1
[
4§0.99519 Hz
ra Temp [2 [T1 OB,

D2 3|58 dem

4§1.005048077 MHz

YT YN AT

Center 481 MHz

Date: 24.NOV.2020 19:50:33

®

Ref 40 dBm

*Att

40 dB

5 kHz/

RBW 100 Hz
VBW 1 kHz
SWT 6 s

Span 50 kHz

Delta 2 [T1 ]
-5.45 dB
10.384615384 kHz

40 Offfet 41]2 dB

OBW [9.935897436 kHz

D2 3|49 dBm

Markqr 1 [T1
oAy e don | NN

52698245 MHz

Temp |1 [T1 O

L

52698269, MHZ

[r2 Temp |2 [T1 Wl
B 1 +g=s7sT
526.992624205 MHz

= [ [ |

Pt S

=]
s

LT

Center 526.9875 MHz

Date: 24.NOV.2020 20:03:38

5 kHz/

Span 50 kHz

Low Channel

@

Ref 40 dBm

Att

RBW 100 Hz
VBW 1 kHz

40 dB SWT 12 s

40 Offfet 41]2 dB

LIMIT CHEPK

it

P

Center 450.0125 MHz

Date: 24.NOV.2020 19:17:49

Middle Channel
&

10 kHz/

“RBW 100 Hz

Span 100 kHz

VBW 1 kHz
Ref 40 dBm Att 40 dB SWT 12 s
40 Offsget 41/2 dB
(Al
1 P
/
[
EM D L / h
W V [ TNV
Ll L
-60
Center 481 MHz 10 kHz/ Span 100 kHz
Date: 24.NOV.2020 19:51:14
.
High Channel
® RBW 100 Hz
VBW 1 kHz
Ref 40 dBm “ALt 40 dB SWT 12 s
40 Offget 41/2 dB
LJEMIT CHELK PAYS
a (Al
o
/
EjD L / \ ;
ey A (ST FIWRN e
-60

Center 526.9875 MHz

Date: 24.NOV.2020 20:04:29

10 kHz/

Span 100 kHz
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-00A

Ref 40 dBm

Att 40

Additional Channel Part 90, 453.2125 MHz

RBW 100 Hz
VBW 1 kHz
dB SWT 6 s

Delta 2 [T1 ]
-

40 Offfet 41]2 dB

29S¢ B

D2 3|39 dem

A i

W Lt A
|t e AT

® RBW 100 Hz
VBW 1 kHz
Ref 40 dBm Att 40 dB SWT 12 s
40 Offfet 41]2 dB
LUMIT CHEEK  PAYS

Ul g o

L T

Center 453.2125 MHz 5 kHz/ Span 50 kHz Center 453.2125 MHz 10 kHz/ Span 100 kHz
Date: 24.NOV.2020 19:35:19 Date: 24.NOV.2020 19:36:13
iti 4,4 12
Additional Channel Part 74, 455.0125 MHz
® “RBW 100 Hz Delta 2 [T1 ] ® “RBW 100 Hz
VBW 1 kHz 1.49 dB VBW 1 kHz
Ref 40 dBm ALt 40 dB SWT 6 s 10.368589743 kHz Ref 40 dBm Att 40 dB SWT 12 s
40 Offset 4112 dB OBW [9.935897436 kHz 40 Offset 4112 dB
e Qe oo eads
129 el 2.45 den|IEN LAl
Temp |1 [T1 O 1 Pl
H
4485 .0071
495.017628205 MHz /
D2 3(28 dBm |
T
il “w{ J u \wﬂ i 0 1V Myt
-60 -60
Center 455.0125 MHz 5 kHz/ Span 50 kHz Center 455.0125 MHz 10 kHz/ Span 100 kHz
Date: 24.NOV.2020 20:13:32 Date: 24.NOV.2020 20:14:25
..
Additional Channel Part 22, 454.0125 MHz
® RBW 100 Hz pelta 2 [T1 ] ® RBW 100 Hz
VBW 1 kHz 1.83 dB VBW 1 kHz
Ref 40 dBm “ALT 40 dB SWT 6 s 10. 2564 kHz Ref 40 dBm “ At 40 dB SWT 12 s
40 Offset 4112 dB 9. kHz 40 Offsget 4112 dB
LiMIT CHELK PAYS
S _65_den||IEN N [A]
N LvL LvL
fr1 Temp |2 [T1 OBW]
444017548077 MHz /
D2 3(32 dBm

O Lol

v

Center 454.0125 MHz

Date: 24.NOV.2020 20:23:07

5 kHz/

Span 50 kHz

B e —
S—

i L g

-60

Center 454.0125 MHz

Date: 24.NOV.2020 20:23:59

10 kHz/ Span 100 kHz
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-00A

4FSK, 12.5kHz High Power:

Low Chan

nel

® RBW 100 Hz Delta 2 [T1 ] ® RBW 100 Hz
VBW 1 kHz 0.86 d8 VBW 1 kHz
Ref 50 dBm Att 40 dB SWT 6 s 9.214743590 kHz Ref 50 dBm Att 40 dB SWT 12 s
50 Offset 4142 dB 7.29166¢667 kHz 50 Offget 41)2 dB
r1mf1 L crgb
1 41.64 dBm I T3 56 _aem]|lEl o
480.007932692 MHz
] Temp [1 [T1 oBW]
B = Vi
T 450.008974359 MHz
2 Temp [2 [T1 oBw]
i >g-22—dBT
02 1b.6a don | i oo
| WL EN-D
il | L )
LR e A W\,\Mw WW i
e
-50 -s0
Center 450.0125 MHz 5 kHz/ Span 50 kHz Center 450.0125 MHz 10 kHz/ Span 100 kHz
Date: 24.NOV.2020 19:21:08 Date: 24.NOV.2020 19:21:56
Middle Channel
® “RBW 100 Hz Delta 2 [T1 ] ® “RBW 100 Hz
VBIW 1 khz 0.67 dB VBW 1 khz
Ref 50 dBm Att 40 dB SWT 6 s 9.775641025 kHz Ref 50 dBm Att 40 dB SWT 12 s
50 Offget 41]2 dB OBW |7.6923071692 kHz 50 Offget 41]2 dB
arkdr 1 [T1[1 L crebk | pags
140 dem il I
ado 436 MHz
Temp [1 Wy
43 de [
M - VL
1/ \\AT 4§0.996394231 MHz
Temp [2 [T1 oBW]
; I
}IU ) —>6—dem
D2 1#.76 dBm 4§81.00408¢538 MHz
hl
T
L ) L ) L i
| mﬁﬂ M‘ B0 |
- fy f
o) wdw” Al gl J‘n ) " ) Il
t s O gL
-50
Center 481 MHz 5 kHz/ Span 50 kHz Center 481 MHz 10 kHz/ Span 100 kHz
Date: 24.NOV.2020 19:54:47 Date: 24.NOV.2020 19:56:08
High Channel
® RBW 100 Hz pelta 2 [T1 ] ® RBW 100 Hz
VBW 1 kHz 0.64 dB VBW 1 kHz
Ref 50 dBm “Att 40 dB SWT 6 s 9.3 kHz Ref 50 dBm “Att 40 dB SWT 12 s
50 Offget 4112 dB OBW |7.29166§667 kHz 50 Offget 4112 dB
Varkdr 1 [T1]1 Lt crgbk | pags
TSo—ap B 12.17 den{iEH =
546982774436 MHz
Temp |1 [T1 Ofw]
M, 10
L L
536.98397
n Temp |2 [T1 Of /
i |
546.99126 /
D2 1B.42 dBm|
L i
|
P Vi | " b1l
it AT AT R Ew T

Center 526.9875 MHz

Date: 24.NOV.2020 20:06:07

5 kHz/

Span 50 kHz

Date:

Center 526.9875 MHz

24.NOV.2020 20:06:57

10 kHz/

Span 100 kHz
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-00A

RBW 100 Hz

Additional Channel Part 90, 453.2125 MHz
@

Delta 2

VBW 1 kHz 7 dB
Ref 50 dBm Att 40 dB SWT 6 s kHz
50 Offsget 4112 dB 2 kHz
1 41.5¢ dBm T pe pyzcsersi | 5 |
493.207852564 MHz
1 PH] Temp |1 [
| ] .
e
Temp [2 [T1
14 {,
02 1b.56 don A { P IS oo
| Vm
- uﬂ' \L
L |
L .o ‘u.ALA»'JW AL Ly ,
-s0
Center 453.2125 MHz 5 kHz/ Span 50 kHz
Date: 24.NOV.2020 19:38:31

Att

40 dB

“RBW 100 Hz
VBW 1 kHz
SWT 6 s

Ref 50 dBm

Att

40 d

RBW 100 Hz
VBW 1 kHz
B SWT 12 s

50 Offfet 41

Liime

EM-D

W/WL Tl
Wil i/

=

AL,

Additional Channel Part 74, 455.0125 MHz

Delta 2 [T1 ]
3.92 dB
326923077

©

KkHz

852564103
11

kHz

5.00809
[REN

1y
t

00873
2 [T1 0

D2 1f.25 di

B

016584538 MK

|

i

Fy A

i TN
Center 453.2125 MHz 10 kHz/ Span 100 kHz
Date: 24.NOV.2020 19:39:25
® “RBW 100 Hz
VBW 1 kHz
Ref 50 dBm Att 40 dB SWT 12 s
50 Offsget 41]2 dB

EM-D

TR Yo A

Rl

10 kHz/

RBW 100 Hz
VBW 1 kHz
SWT 12 s

Span 100 kHz

Center 455.0125 MHz 5 kHz/ Span 50 kHz Center 455.0125 MHz
Date: 24.NOV.2020 20:16:16 Date: 24.NOV.2020 20:17:11
...
Additional Channel Part 22, 454.0125 MHz
& REW 200 ¥z perta z [T11 &
VBW 1 kHz 1.87 dB
Ref 50 dBm “ALT 40 dB SWT 6 s 9.217307692 kHz Ref 50 dBm “ At 40 dB
50 Offget 4112 dB .29166¢667 kHz 50 Offget 4112 dB
1rm1 LM
1 40 dBm = e IEN

008092949 MHz
[T1 ogw]

D2 1j1.74 dB

|

PR R P

-50

Center 454.0125 MHz

Date: 24.NOV.2020 20:25:46

5 kHz/

Span 50 kHz

CHEFK | PAgs

L o

Al

4y
b

§

iy

Center 454.0125 MHz

Date: 24.NOV.2020 20:26:35

10 kHz/

Span 100 kHz

Page 31 of 58




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-00A

Low Power:

®

Ref 40 dBm

RBW 100 Hz
VBW 1 kHz

Att 40 dB SWT 6 s

Delta 2 [T1 ]
0.42 dB
8.814102564 kHz

40 Offfet 41]2 dB

7.53205]282 kHz

r1mf1
16 den|IEN
490.008333333 MHz
Tomp |1 fTa 1

1 23.3] dBm

440.008814103 MHz
Temp |2 [T1 ogw]

450.01634¢154 MHz

D2 2|69 dem

=

s LA

Wil A

Center 450.0125 MHz

Date: 24.NOV.2020 19:23:54

Ref 40 dBm

5 kHz/

“RBW 100 Hz
VBW 1 kHz

Att 40 dB SWT 6 s

Span 50 kHz

Delta 2 [T1 ]
0.45 dB
375000000 kHz

©

40 offfet 41]2 dB

OBW [7.692307692 kHz

arkdr 1 [T1[1
dm || IEN
480.995431 MHz
1 24.64 dem J Temp [T [TT 0T
\ 45 de

=
=

4§0.996314103 MHz

Temp 2 [T1 OBW]
4§1.004004410 MHz

D2 —[L-36 dBnm

i

WAL uAMMNA

-60

Center 481 MHz 5 kHz/ Span 50 kHz
Date: 24.NOV.2020 19:58:46
® RBW 100 Hz pelta 2 [T1 ]
VBW 1 kHz 0.07 dB
Ref 40 dBm “Att 40 dB SWT 6 s 9.743589743 kHz
40 Offsget 4112 dB OBW |7.612179487 kHz
Markdr 1 [T1
s536.98277
1 23.6% dBm e 1+
536.98397
Temp [2 [T1 O
f\' M 536.99158
4 P
D2 -p.35 den| T 1
| th A“)'L
I M WA
o 7 N Wmi )
Mo ] Rk g I AP v A
LUW“ “"WVM" L
-60

Center 526.9875 MHz

Date: 24.NOV.2020 20:08:47

5 kHz/

Span 50 kHz

Low Channel

@

Ref 40

dBm

Att

40 dB

RBW 100 Hz
VBW 1 kHz
SWT 12 s

40 OFfF:

et 412 dB

LMt

CHEEK

e

i

Center 450.0125 MHz

Date: 24.NOV.2020

Middle Channel

@

Ref 40

19:24:55

dBm

Att

40 dB

10 kHz/

“RBW 100 Hz
VBW 1 kHz
SWT 12 s

Span 100 kHz

40 OFf:

et 412 dB

T

CHEFK  PAYS

[P

o
-60
Center 481 MHz 10 kHz/ Span 100 kHz
Date: 24.NOV.2020 19:59:51
High Channel
® RBW 100 Hz
VBW 1 kHz
Ref 40 dBm “Att 40 dB SWT 12 s
40 Offget 4112 dB
LiMIT CHELK PAYS

A M

i

-60

Center 526.9875 MHz

Date: 24.NOV.2020 20:09:39

10 kHz/

Span 100 kHz
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-00A

Additional Channel Part 90, 453.2125 MHz
® L _ ®

L
=
i

T
I

Lot G TR, el .. ' mm
1 D s 2 | gl

Additional Channel Part 74, 455.0125 MHz
® S _ ®

\J'f} - [ o '. t |
) | = il

L]
=

=SSSSSSUII T8RS ST

Additional Channel Part 22, 454.0125 MHz
@ L _ @

3
=
[
=

Mwﬁq\m”" ' L TT R w y - %‘VMWW T“‘@
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-00A

FM, 25 kHz, High Power:
Additional Channel Part 80, 459.9875 MHz

® RBW 300 Hz Delta 2 [T1 ] RBW 300 Hz
VBW 3 kHz 3.49 dB VBW 3 khz
Ref 50 dBm “Att 40 dB SWT 1.15 s 15.865384616 kHz Ref 50 dBm “Att 40 dB SWT 1.4 s
50 Offfet 41]2 dB OBW §5.064103564 kiz 50 Offfet 41]2 dB
01 4335 dem varkdr 1 [T1[] Lt crefk Phgs
13.80 dem|iEH 1 (Al

489.979647436 MHz
Temp [1 [T1 ofw]

[
05 MHz

1
—So—dBm
449995192308 MHz

449.980.
Temp |2 [T1

D2 1f.36 dBm

JL..VA\}. T} A ﬂ{ HJ Ul A abfad i A ] gy XWWW“'L ) A AJ\J ﬂn“ ....‘M \

TP | 4 oy
T AP Y ot I it v Rt L
-50
Center 459.9875 Mz 10 kHz/ Span 100 kHz Center 459.9875 Mz 12.5 khz/ Span 125 kiz
Date: 24.NOV.2020 20:57:25 Date: 24.NOV.2020 20:57:55
oge
Additional Channel Part 74, 455.0125 MHz
® RBW 300 Hz Delta 2 [T1 ] ® RBW 300 Hz
“VBW 3 kHz 0.81 dB “VBW 3 kHz
Ref 50 dem Att 40 de ST 1.15 s 15.929487180 kiz Ref 50 dem Att 40 dB ST 1.4 s
50 offfet 41]z dB OB §4.903844154 Kz 50 offfet 41]z B
1 43.4¢ den warkdr 1 11y ol o Phds
1¢.65 dem|[IEN Il (A]
495.004647436 MHz
ﬂ Temp [1 [T1 oBw] "
o = b
485.00512§205 MHz o
Temp |2 [T1 o L L]
e
D2 1f7.46 dem H =
245.020034051 Whz | |
i \ NU U H\ o Hl’ | \
I | | i | |
o | L A A Al Aot adllians 4 oo A»/ln fl ITRY PV
v ¥ T TV W ot Tyt T i ALVl WVU
-s0 -s0
Center 455.0125 MHz 10 kHz/ Span 100 kHz Center 455.0125 MHz 12.5 kHz/ Span 125 kHz
Date: 24.NOV.2020 21:00:50 Date: 24.NOV.2020 21:01:39

Additional Channel Part 22, 454.0125 MHz
® S @ Vo 3 e

Ref 50 dBm Att 40 dB SWT 1.15 s 16.089743590 kHz Ref 50 dBm Att 40 dB SWT 1.4 s

50 Offfet 41]2 dB 4-90384¢154 kiiz
1 1T chebk  Phys
16.55 den|IER 1 LAl

484.004647436 MHz

| Temp |1

ag4.
Temp |2

D2 1f.56 dBm| 1

50 Offfet 41]2 dB

0
-

48402

m Al gy ‘AJUU Uu

= |
iq
£

F
= | |

W ottt Av‘wkvvw‘v J‘VAv\N‘V WAUA\'” T ('WLJ"A MW‘W‘V\/A e UV/\\ll
-s0 -s0
Center 454.0125 MHz 10 kiz/ Span 100 kHz Center 454.0125 MHz 12.5 KkHz/ Span 125 kiz
Date: 24.NOV.2020 21:04:23 Date: 24.NOV.2020 21:05:04
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-00A

Low Power:

Additional Channel Part 80, 459.9875 MHz
@

RBW 300 Hz Delta 2 [T1 ]

“VBW 3 KHz -7.45 dB
Ref 50 dBm Att 40 dB SWT 1.15 s 16.025641026 kHz
50 Offfet 41]2 dB OBW §4.90384¢154 kHz
Markdr 1 [T1[]
.50 dem|(lEN
449.979647436 MHz
Temp |1 [T1 ogw]
1 27.1|dBm ago-ssoresosiz]
Tenp |2
BT
449.99503 MHzZ
T T2
D2 111 dBm ' k
L “ H\‘ L \ \ “
L 4 PRT IR | .Nn . H uln S T
VA A T W T UV T o0 AR I

Center 459.9875 MHz 10 kHz/ Span 100 kHz

Date: 24.NOV.2020 20:58:44

RBW 300 Hz Delta 2 [T1 ]
VBW 3 kHz -10.18 dB
SWT 1.15 s 16.089743590 kHz

®

Ref 50 dBm Att 40 dB

5.064101564 KHz
-1 [T1]
-0.18 dBn{IEN
445.004647436 MHz
Temp [1 [T1 ogw]

50 Offfet 41]2 dB

1 27.19 dBm 195005124205 W
Temp |2 [T1 ogw]

Tg—7rdem
4§5.020192308 MHz

10

D2 1119 dBm |

A " ALy

R

L | 4
AT oy ey

Center 455.0125 MHz

10 kHz/ Span 100 kHz

Date: 24.NOV.2020 21:02:36

Ref 50 dBm

Att

RBW 300 Hz
“VBW 3 kHz

40 dB SWT 1.4 s

W’J 1]
i
i ML
I LI
0 OO IO PO O T O A Y
e N G TR UTRTY WAL ST

Center 459.9875 MHz

Date: 24.NOV.2020 20:59:13

Additional Channel Part 74, 455.0125 MHz
@

Ref 50 dBm

Att

12.5 kHz/ Span 125 kHz

RBW 300 Hz
VBW 3 kHz

40 dB SWT 1.4 s

50 Offfet 41]2 dB

LUMIT CHEEK  PAYS

’

WWWW o

Sl |

Center 455.0125 MHz

Date: 24.NOV.2020 21:03:08

12.5 kHz/ Span 125 kHz

Additional Channel Part 22, 454.0125 MHz

“RBW 300 Hz
VBW 3 kHz

Delta 2 [T1 ]
9.59 dB

®

Ref 50 dBm Att 40 dB SWT 1.15 s 16.089743590 KHz
50 Offget 41]2 dB 0BW §5.064103564 KHz
arkdr 1 [T1
44400464
Temp |1 [T1 O

1 26.6% dBm 4440051 .
Temp 2 [T1 OBW]

494 .020192308 MHz
11 2]
22 oles da ‘
I | { I | { |
A {71
et Al bt ﬂ“.wumu..u
NI o RIVAAL A R VAT W Sy e
-50

Center 454.0125 MHz 10 kHz/ Span 100 kHz

Date: 24.NOV.2020 21:06:12

Ref 50 dBm

Att

“RBW 300 Hz
VBW 3 kHz

40 dB SWT 1.4 s

50 Offfet 41]2 dB

IMIT CHEEK  PAYS

-50 MM

iy ww WWAWU

Center 454.0125 MHz

Date: 24.NOV.2020 21:06:38

12.5 kHz/ Span 125 kHz
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-00A

FCC §2.1051 & §22.861 & §74.462 & § 80.211 & §90.210 - SPURIOUS
EMISSIONS AT ANTENNA TERMINALS

Applicable Standard
FCC §2.1051, §22.861, §74.462, §80.211, and §90.210

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 at 100kHz for below lGHz and 1MHz for above
1GHz. Sufficient scans were taken to show any out of band emissions up to 10" harmonic.

Test Data

Environmental Conditions

Temperature: 25.5°C
Relative Humidity: 42 %
ATM Pressure: 100.9 kPa
Tester: James Chen
Test Date: 2020-11-24

Test Mode: Transmitting

Test Result: Compliance. Test performed at high power level with Band reject filter, please refer to
the following plots.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-00A

Date:

Date:

Date:

FCC part 90, FM, 12.5kHz:

RBW 100 kHz
VBW 300 kHz

Low Channel, 450.0125 MHz
@

varker 1 [T1 ]
-30.95 dBm

Ref 50 dBm Att 20 dB SWT 100 ms 640.913461538 MHz
50 Offset 4142 dB

1
WRREIITS PR BT PR iy L PRI VATISNNR SY
-50
Center 515 MHz 97 MHz/ Span 970 MHz

24.NOV.2020 21:47:09

“RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
31.20 dBm

Ref 50 dBm Att 20 dB SWT 100 ms 670.448717949 MHz
50 offfet 41]2 dB
1
" ST FU) " iy T
-50
Center 515 MHz 97 MHz/ Span 970 MHz

24.NOV.2020 22:03:28

Date:

Middle Channel, 481 MHz
@

Date:

High Channel, 526.9875 MHz
@

RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz 31.11 der
Ref 50 dBm “Att 20 dB SWT 100 ms 673.557692308 MHz
50 Offget 41]2 dB

1

A A S AT AN A ot Y || NPPRTH P SV RVRWEY BEVPUIY ey
-50
Center 515 MHz 97 MHz/ Span 970 MHz

24.NOV.2020 22:15:16

Date:

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -32.91 dBm
Ref 20 dBm Att 10 dB SWT 70 ms 1.329000000 GHz
20 Offget 41]2 dB
L (Al
L_a
| [ e | ORI
Ao e
-80
Start 1 GHz 1.175 GHz/ Stop 12.75 GHz
24.NOV.2020 21:47:20
“RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 28.94 dBm
Ref 20 dBm Att 10 dB SWT 70 ms 1.423000000 GHz
20 Offfet 41]2 dB
L (Al
1
[ S e St
-80
Start 1 GHz 1.175 GHz/ Stop 12.75 GHz
24.NOV.2020 22:03:39
RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 28.44 dBm
Ref 20 dBm *Att 10 dB SWT 70 ms 1.564000000 GHz
20 Offget 412 dB
L (Al
L
1
(= N ‘
= oot
-80
Start 1 GHz 1.175 GHz/ Stop 12.75 GHz

24.NOV.2020 22:15:26
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-00A

®

Date:

Date:

Date:

4FSK, 12.5kHz:

RBW 100 kHz

Low Channel, 450.0125 MHz

®

arker 1 [T1 ]

“VBW 300 kHz -31.08 dBr
Ref 50 dBm Att 20 dB SWT 100 ms 689.102564103 MHz
50 Offfet 41]2 dB
1
NNV ST o X A R sta
-50
Center 515 MHz 97 MHz/ Span 970 MHz

24.NOV.2020 21:44:16

Ref 50 dBm Att

RBW 100 kHz
VBW 300 kHz
20 dB SWT 100 ms

farker 1 [T1 ]
-30.97 dBr
695.320512821 MHz

50 Offfet 41]2 dB

-50

Center 515 MHz

24.NOV.2020 22:05:30

Ref 50 dBm Att

97 MHz/

“RBW 100 kHz
VBW 300 kHz
20 dB SWT 100 ms

Span 970 MHz

Date:

Middle Channel, 481 MHz
@

Date:

High Channel, 526.9875 MHz
@

Marker 1 [T1 ]

31.13 dBnm
381.314102564 MHz

50 Offfet 41]2 dB

et A A ¢

-50

Center 515 MHz

24.NOV.2020 22:16:05

97 MHz/

Span 970 MHz

Date:

24.NOV.2020 22:16:14

RBW 1 MHz Marker 1 [T1 ]

VBW 3 MHz -32.30 dBm
Ref 20 dBm Att 10 dB SWT 70 ms 1.329000000 GHz
20 Offfet 41]2 dB
L_3o
L. [ S 0 W e
o A
-80
Start 1 GHz 1.175 GHz/ Stop 12.75 GHz
24.NOV.2020 21:44:29

RBW 1 MHz Marker 1 [T1 ]

VBW 3 MHz -28.58 dBm
Ref 20 dBm Att 10 dB SWT 70 ms 1.423000000 GHz
20 Offget 41]2 dB

1

L [ T SV SN
-80
Start 1 GHz 1.175 GHz/ Stop 12.75 GHz
24.NOV.2020 22:05:41

“RBW 1 MHz Marker 1 [T1 ]

VBW 3 MHz 28.38 dBm
Ref 20 dBm Att 10 dB SWT 70 ms 1.564000000 GHz
20 Offfet 41]2 dB

1
~ i TNV W
ey

-80
Start 1 GHz 1.175 GHz/ Stop 12.75 GHz
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-00A

Part 80:
FM,25kHz, 459.8875 MHz

® RBW 100 kHz Marker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 300 kHz -30.08 dBm VBW 3 MHz -31.03 dBm
Ref 50 dBm Att 20 dB SWT 100 ms 920.721153846 MHz Ref 20 dBm Att 10 dB SWT 70 ms 1.376000000 GHz
50 Offfet 41]2 dB 20 Offfet 41]2 dB
(I (Al
1 rig
A
D1 -13 ¢iBm
1
| Ji i e b~ p
1 -13 ¢Bm
1
ISR PPN TN PAVRT R VTN S PR Y X o] B
-50 -80
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 1.175 GHz/ Stop 12.75 GHz
Date: 24.NOV.2020 21:38:19 Date: 24.NOV.2020 21:38:44
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-00A

®

Date:

Date:

Date:

Part 74:

FM,12.5kHz, 455.0125 MHz

RBW 100 KHz arker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
“VBW 300 kHz -30.71 dBm VBW 3 MHz =3 41 dBm
Ref 50 dBm Att 20 dB SWT 100 ms 314.471153846 MHz Ref 20 dBm Att 10 dB SWT 70 ms 1.352500000 GHz
50 Offset 4142 dB 20 Offsget 4142 dB
L&} L
D1 -13 {iBm
L 40
¥
| | I P
- S ]
1 -13 ¢iBm
1
- " | YPIVSR! AY UPUTY AN TYPUN S o B
-50 -80
Center 515 MHz 97 MHz/ Span 970 MHz Start 1 GHz 1.175 GHz/ Stop 12.75 GHz
24.NOV.2020 21:51:22 Date: 24.NOV.2020 21:51:35
FM,25kHz, 455.0125 MHz
RBW 100 kHz tarker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 300 kHz -30.71 dBm VBIW 3 MHz -32.01 dém
Ref 50 dBm Att 20 dB SWT 100 ms 911.394230769 MHz Ref 20 dBm Att 10 dB SWT 70 ms 1.352500000 GHz
50 Offset 4142 dB 20 Offset 4142 dB
el L LAl
D1 -13 ¢iBm
L_do
L 7]1 -//'N""“""L* i et
1 -13 ¢iBm
1
L] o, w . ) W o] [
-50 -80
Center 515 MHz 97 MHz/ Span 970 MHz Start 1 GHz 1.175 GHz/ Stop 12.75 GHz
24.NOV.2020 21:50:01 Date: 24.NOV.2020 21:50:14
4FSK,12.5kHz, 455.0125 MHz
“RBW 100 kHz Marker 1 [T1 ] ® “RBW 1 MHz Marker 1 [T1 ]
VBW 300 kHz 30.75 dBr VBW 3 MHzZ 32.06 dBn
Ref 50 dBm Att 20 dB SWT 100 ms 56.426282051 MHz Ref 20 dBm Att 10 dB SWT 70 ms 1.352500000 GHz
50 Offget 41]2 dB 20 Offsget 41]2 dB
el L LAl
L_do
-39
L _ﬂ i e Ot
v b PRSIV SPARPR) e Ansh] B
-50 -80
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 1.175 GHz/ Stop 12.75 GHz

24.NOV.2020 21:39:58

Date:

24.NOV.2020 21:40:24
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-00A

Part 22:

FM,12.5kHz, 454.0125 MHz

® RBW 100 KHz arker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 300 kHz -30.71 dBm VBW 3 MHz =3 41 dBm
Ref 50 dBm Att 20 dB SWT 100 ms 314.471153846 MHz Ref 20 dBm Att 10 dB SWT 70 ms 1.352500000 GHz
50 Offset 4142 dB 20 Offsget 4142 dB
(8] L
D1 -13 {iBm
L 40
¥
| | I P
- S et
1 -13 ¢iBm
1
- " | YPIVSR! AY UPUTY AN TYPUN S o B
-50 -80
Center 515 MHz 97 MHz/ Span 970 MHz Start 1 GHz 1.175 GHz/ Stop 12.75 GHz
Date: 24.NOV.2020 21:51:22 Date: 24.NOV.2020 21:51:35
FM,25kHz, 454.0125 MHz
® RBW 100 kHz arker 1 [T1 ] @ RBW 1 MHz Marker 1 [T1 ]
VBW 300 kHz -31.35 dBm VBIW 3 MHz -32.21 dém
Ref 50 dBm Att 20 dB SWT 100 ms 246.073717949 MHz Ref 20 dBm Att 10 dB SWT 70 ms 1.352500000 GHz
50 Offset 4142 dB 20 Offset 4142 dB
el L LAl
D1 -13 ¢iBm
L_do
30
N ﬂ it i} T
_ -
1 -13 ¢iBm
- 1 L
NESSU FUTSVN O AR RN MV EPSED YUY N P
-50 -80
Center 515 MHz 97 MHz/ Span 970 MHz Start 1 GHz 1.175 GHz/ Stop 12.75 GHz
Date: 24.NOV.2020 22:01:39 Date: 24.NOV.2020 22:01:50
4FSK,12.5kHz, 454.0125 MHz
® RBW 100 kHz Marker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 300 kHz 31.18 dBr VBW 3 MHzZ 32.05 dBn
Ref 50 dBm Att 20 dB SWT 100 ms 987.564102564 MHz Ref 20 dBm Att 10 dB SWT 70 ms 2500000 GHz
50 Offget 41]2 dB 20 Offsget 41]2 dB
(e} L (A]
1 -13 ¢iBm
L_do
-39
L i na WY T NS weeee b
1 -13 ¢iBm
1
PN TFTTES FYFOYNAR VTR MY VST Lo YV WU Y L
-50 -80
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 1.175 GHz/ Stop 12.75 GHz

Date:

24.NOV.2020 21:42:48

Date:

24.NOV.2020 21:43:08
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-00A

FCC §2.1053 & §22.861 & §74.462 &§80.211 & §90.210 - RADIATED
SPURIOUS EMISSIONS

Applicable Standard

FCC §2.1053, §22.861, §74.462, §80.211 and §90.210

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.

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

Test Data

Environmental Conditions

Temperature: 25.4~26.3°C
Relative Humidity: 33~39 %
ATM Pressure: 101~101.8kPa
Tester: Jalon Liu
Test Date: 2020-11-07~2020-11-09

Test Mode: Transmitting

Test Result: Compliance. Test performed at high power level with Band Rejector Filter, please refer to
the following table.
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30MHz - 5GHz:
Part 90
Substituted Method
Receiver Absolute .. .
Frequency Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM,Frequency: 450.0125MHz-12.5 kHz
900.025 H 45.75 -51.39 0.00 1.05 -52.44 -20.0 32.44
900.025 v 46.19 -52.96 0.00 1.05 -54.01 -20.0 34.01
1350.038 H 49.40 -53.98 9.37 1.17 -45.78 -20.0 25.78
1350.038 v 44.86 -58.69 9.37 1.17 -50.49 -20.0 30.49
1800.050 H 40.85 -63.40 10.90 1.22 -53.72 -20.0 33.72
1800.050 A% 39.12 -65.06 10.90 1.22 -55.38 -20.0 35.38
2250.063 H 38.27 -65.14 11.85 1.19 -54.48 -20.0 34.48
2250.063 v 38.15 -65.95 11.85 1.19 -55.29 -20.0 35.29
2700.075 H 38.39 -64.02 12.28 1.34 -53.08 -20.0 33.08
2700.075 v 38.31 -64.91 12.28 1.34 -53.97 -20.0 33.97
3150.088 H 39.34 -62.22 12.34 1.53 -51.41 -20.0 31.41
3150.088 v 39.07 -61.96 12.34 1.53 -51.15 -20.0 31.15
3600.100 H 37.73 -62.90 12.22 1.58 -52.26 -20.0 32.26
3600.100 v 37.52 -62.08 12.22 1.58 -51.44 -20.0 31.44
4050.113 H 36.68 -62.74 12.41 1.46 -51.79 -20.0 31.79
4050.113 v 36.43 -63.75 12.41 1.46 -52.80 -20.0 32.80
4500.125 H 36.62 -61.45 13.40 1.54 -49.59 -20.0 29.59
4500.125 v 36.22 -62.21 13.40 1.54 -50.35 -20.0 30.35
4FSK, Frequency: 450.0125MHz-12.5 kHz

900.025 H 46.52 -50.62 0.00 1.05 -51.67 -20.0 31.67
900.025 v 46.31 -52.84 0.00 1.05 -53.89 -20.0 33.89
1350.038 H 46.76 -56.62 9.37 1.17 -48.42 -20.0 28.42
1350.038 v 45.53 -58.02 9.37 1.17 -49.82 -20.0 29.82
1800.050 H 39.84 -64.41 10.90 1.22 -54.73 -20.0 34.73
1800.050 v 4451 -59.67 10.90 1.22 -49.99 -20.0 29.99
2250.063 H 38.81 -64.60 11.85 1.19 -53.94 -20.0 33.94
2250.063 v 38.50 -65.60 11.85 1.19 -54.94 -20.0 34.94
2700.075 H 38.77 -63.64 12.28 1.34 -52.70 -20.0 32.70
2700.075 v 38.47 -64.75 12.28 1.34 -53.81 -20.0 33.81
3150.088 H 39.66 -61.90 12.34 1.53 -51.09 -20.0 31.09
3150.088 v 39.22 -61.81 12.34 1.53 -51.00 -20.0 31.00
3600.100 H 37.77 -62.86 12.22 1.58 -52.22 -20.0 32.22
3600.100 v 37.81 -61.79 12.22 1.58 -51.15 -20.0 31.15
4050.113 H 37.07 -62.35 12.41 1.46 -51.40 -20.0 31.40
4050.113 v 37.41 -62.77 12.41 1.46 -51.82 -20.0 31.82
4500.125 H 36.67 -61.40 13.40 1.54 -49.54 -20.0 29.54
4500.125 v 37.25 -61.18 13.40 1.54 -49.32 -20.0 29.32
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Substituted Method
Receiver Absolute .. .
Frequency Polar Reading Substituted | Antenna Cable Tl Limit Margin
(MHz) (H/V) (dBpV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM,Frequency: 453.2125MHz-12.5 kHz
906.425 H 44.26 -52.61 0.00 1.03 -53.64 -20.0 33.64
906.425 A" 4431 -54.53 0.00 1.03 -55.56 -20.0 35.56
1359.638 H 45.77 -57.68 9.41 1.18 -49.45 -20.0 29.45
1359.638 v 48.71 -54.90 941 1.18 -46.67 -20.0 26.67
1812.850 H 38.48 -65.75 10.94 1.21 -56.02 -20.0 36.02
1812.850 A" 38.71 -65.46 10.94 1.21 -55.73 -20.0 35.73
2266.063 H 37.29 -66.08 11.87 1.19 -55.40 -20.0 35.40
2266.063 A" 37.58 -66.52 11.87 1.19 -55.84 -20.0 35.84
2719.275 H 38.61 -63.76 12.29 1.35 -52.82 -20.0 32.82
2719.275 A" 39.12 -64.00 12.29 1.35 -53.06 -20.0 33.06
3172.488 H 38.11 -63.41 12.33 1.54 -52.62 -20.0 32.62
3172.488 A" 38.27 -62.66 12.33 1.54 -51.87 -20.0 31.87
3625.700 H 37.20 -63.37 12.23 1.57 -52.71 -20.0 32.71
3625.700 A" 37.30 -62.35 12.23 1.57 -51.69 -20.0 31.69
4078.913 H 36.29 -63.04 12.47 1.46 -52.03 -20.0 32.03
4078.913 A" 36.35 -63.72 12.47 1.46 -52.71 -20.0 32.71
4532.125 H 36.72 -61.24 13.37 1.53 -49.40 -20.0 29.40
4532.125 A" 37.03 -61.25 13.37 1.53 -49.41 -20.0 29.41
4FSK, Frequency: 453.2125MHz-12.5 kHz

906.425 H 45.86 -51.01 0.00 1.03 -52.04 -20.0 32.04
906.425 \% 45.90 -52.94 0.00 1.03 -53.97 -20.0 33.97
1359.638 H 45.07 -58.38 941 1.18 -50.15 -20.0 30.15
1359.638 A% 44.81 -58.80 9.41 1.18 -50.57 -20.0 30.57
1812.850 H 40.68 -63.55 10.94 1.21 -53.82 -20.0 33.82
1812.850 \% 44.66 -59.51 10.94 1.21 -49.78 -20.0 29.78
2266.063 H 38.23 -65.14 11.87 1.19 -54.46 -20.0 34.46
2266.063 \% 38.59 -65.51 11.87 1.19 -54.83 -20.0 34.83
2719.275 H 37.54 -64.83 12.29 1.35 -53.89 -20.0 33.89
2719.275 \% 38.22 -64.90 12.29 1.35 -53.96 -20.0 33.96
3172.488 H 39.51 -62.01 12.33 1.54 -51.22 -20.0 31.22
3172.488 \% 38.26 -62.67 12.33 1.54 -51.88 -20.0 31.88
3625.700 H 37.45 -63.12 12.23 1.57 -52.46 -20.0 32.46
3625.700 \% 37.39 -62.26 12.23 1.57 -51.60 -20.0 31.60
4078.913 H 37.15 -62.18 12.47 1.46 -51.17 -20.0 31.17
4078.913 \% 36.36 -63.71 12.47 1.46 -52.70 -20.0 32.70
4532.125 H 36.68 -61.28 13.37 1.53 -49.44 -20.0 29.44
4532.125 \% 36.58 -61.70 13.37 1.53 -49.86 -20.0 29.86
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Substituted Method
Receiver Absolute .. .
Frequency Polar Reading Substituted | Antenna Cable Tl Limit Margin
(MHz) (H/V) (dBpV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM,Frequency: 481MHz-12.5 kHz
962.000 H 41.16 -53.40 0.00 0.86 -54.26 -20.0 34.26
962.000 A" 42.27 -53.86 0.00 0.86 -54.72 -20.0 34.72
1443.000 H 54.26 -49.85 9.76 1.28 -41.37 -20.0 21.37
1443.000 v 57.43 -46.70 9.76 1.28 -38.22 -20.0 18.22
1924.000 H 40.49 -63.63 11.27 1.16 -53.52 -20.0 33.52
1924.000 A" 40.56 -63.50 11.27 1.16 -53.39 -20.0 33.39
2405.000 H 37.80 -65.23 12.07 1.22 -54.38 -20.0 34.38
2405.000 A" 37.90 -66.27 12.07 1.22 -55.42 -20.0 35.42
2886.000 H 37.94 -64.12 12.35 1.44 -53.21 -20.0 33.21
2886.000 A" 37.95 -64.35 12.35 1.44 -53.44 -20.0 33.44
3367.000 H 38.92 -62.23 12.25 1.58 -51.56 -20.0 31.56
3367.000 A" 38.89 -61.13 12.25 1.58 -50.46 -20.0 30.46
3848.000 H 37.53 -62.44 12.27 1.50 -51.67 -20.0 31.67
3848.000 A" 37.35 -62.73 12.27 1.50 -51.96 -20.0 31.96
4329.000 H 36.32 -62.26 13.02 1.51 -50.75 -20.0 30.75
4329.000 A" 36.22 -62.88 13.02 1.51 -51.37 -20.0 31.37
4810.000 H 36.29 -60.76 13.15 1.48 -49.09 -20.0 29.09
4810.000 A" 35.95 -61.03 13.15 1.48 -49.36 -20.0 29.36
4FSK, Frequency: 481MHz-12.5 kHz

962.000 H 42.69 -51.87 0.00 0.86 -52.73 -20.0 32.73
962.000 \% 43.01 -53.12 0.00 0.86 -53.98 -20.0 33.98
1443.000 H 56.04 -48.07 9.76 1.28 -39.59 -20.0 19.59
1443.000 A% 56.64 -47.49 9.76 1.28 -39.01 -20.0 19.01
1924.000 H 40.66 -63.46 11.27 1.16 -53.35 -20.0 33.35
1924.000 \% 41.69 -62.37 11.27 1.16 -52.26 -20.0 32.26
2405.000 H 38.60 -64.43 12.07 1.22 -53.58 -20.0 33.58
2405.000 \% 38.09 -66.08 12.07 1.22 -55.23 -20.0 35.23
2886.000 H 38.37 -63.69 12.35 1.44 -52.78 -20.0 32.78
2886.000 \% 38.00 -64.30 12.35 1.44 -53.39 -20.0 33.39
3367.000 H 39.28 -61.87 12.25 1.58 -51.20 -20.0 31.20
3367.000 \% 38.75 -61.27 12.25 1.58 -50.60 -20.0 30.60
3848.000 H 37.51 -62.46 12.27 1.50 -51.69 -20.0 31.69
3848.000 \% 37.57 -62.51 12.27 1.50 -51.74 -20.0 31.74
4329.000 H 36.69 -61.89 13.02 1.51 -50.38 -20.0 30.38
4329.000 \% 37.07 -62.03 13.02 1.51 -50.52 -20.0 30.52
4810.000 H 36.27 -60.78 13.15 1.48 -49.11 -20.0 29.11
4810.000 \% 36.82 -60.16 13.15 1.48 -48.49 -20.0 28.49
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Substituted Method

Receiver Absolute .. .

Frequency Polar Reading Substituted | Antenna Cable Tl Limit Margin
(MHz) (H/V) (dBpV) Level Gain Loss (dBm) (dBm) (dB)

(dBm) (dBd/dBi) (dB)
FM,Frequency: 526.9875MHz-12.5 kHz
1053.975 H 46.91 -54.13 8.13 0.81 -46.81 -20.0 26.81
1053.975 v 45.67 -56.01 8.13 0.81 -48.69 -20.0 28.69
1580.963 H 45.61 -58.87 10.24 1.31 -49.94 -20.0 29.94
1580.963 A" 46.54 -57.87 10.24 1.31 -48.94 -20.0 28.94
2107.950 H 38.16 -65.61 11.65 1.15 -55.11 -20.0 35.11
2107.950 A" 38.35 -65.68 11.65 1.15 -55.18 -20.0 35.18
2634.938 H 37.06 -65.47 12.25 1.31 -54.53 -20.0 34.53
2634.938 A" 37.26 -66.28 12.25 1.31 -55.34 -20.0 35.34
3161.925 H 38.25 -63.29 12.34 1.54 -52.49 -20.0 32.49
3161.925 A" 38.67 -62.31 12.34 1.54 -51.51 -20.0 31.51
3688.913 H 37.78 -62.62 12.24 1.55 -51.93 -20.0 31.93
3688.913 A" 38.10 -61.67 12.24 1.55 -50.98 -20.0 30.98
4215.900 H 36.86 -62.06 12.77 1.49 -50.78 -20.0 30.78
4215.900 A" 37.12 -62.42 12.77 1.49 -51.14 -20.0 31.14
4742.888 H 35.86 -61.41 13.21 1.49 -49.69 -20.0 29.69
4742 .888 A" 36.12 -61.17 13.21 1.49 -49.45 -20.0 29.45
5269.875 H 36.32 -59.64 12.89 1.33 -48.08 -20.0 28.08
5269.875 A" 36.62 -59.42 12.89 1.33 -47.86 -20.0 27.86
4FSK, Frequency: 526.9875MHz-12.5 kHz

1053.975 H 46.94 -54.10 8.13 0.81 -46.78 -20.0 26.78
1053.975 A% 44.18 -57.50 8.13 0.81 -50.18 -20.0 30.18
1580.963 H 44.12 -60.36 10.24 1.31 -51.43 -20.0 31.43
1580.963 \% 43.19 -61.22 10.24 1.31 -52.29 -20.0 32.29
2107.950 H 38.41 -65.36 11.65 1.15 -54.86 -20.0 34.86
2107.950 \% 38.52 -65.51 11.65 1.15 -55.01 -20.0 35.01
2634.938 H 37.81 -64.72 12.25 1.31 -53.78 -20.0 33.78
2634.938 \% 38.43 -65.11 12.25 1.31 -54.17 -20.0 34.17
3161.925 H 37.17 -64.37 12.34 1.54 -53.57 -20.0 33.57
3161.925 \% 38.01 -62.97 12.34 1.54 -52.17 -20.0 32.17
3688.913 H 39.07 -61.33 12.24 1.55 -50.64 -20.0 30.64
3688.913 \% 38.06 -61.71 12.24 1.55 -51.02 -20.0 31.02
4215.900 H 37.25 -61.67 12.77 1.49 -50.39 -20.0 30.39
4215.900 \% 36.99 -62.55 12.77 1.49 -51.27 -20.0 31.27
4742.888 H 36.90 -60.37 13.21 1.49 -48.65 -20.0 28.65
4742.888 \% 36.08 -61.21 13.21 1.49 -49.49 -20.0 29.49
5269.875 H 36.23 -59.73 12.89 1.33 -48.17 -20.0 28.17
5269.875 \% 36.24 -59.80 12.89 1.33 -48.24 -20.0 28.24
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Part 80
Substituted Method
Receiver Absolute .. :
Frequency Polar Reading Substituted | Antenna Cable Tl Limit Margin
(MHz) (H/V) (dBpv) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 459.9875MHz-25 kHz

919.975 H 44.24 -52.07 0.00 0.99 -53.06 -13.0 40.06
919.975 \% 45.92 -52.26 0.00 0.99 -53.25 -13.0 40.25
1379.963 H 51.88 -51.73 9.50 1.20 -43.43 -13.0 30.43
1379.963 \% 52.77 -50.96 9.50 1.20 -42.66 -13.0 29.66
1839.950 H 38.61 -65.60 11.02 1.20 -55.78 -13.0 42.78
1839.950 \% 38.75 -65.39 11.02 1.20 -55.57 -13.0 42.57
2299.938 H 37.84 -65.45 11.92 1.20 -54.73 -13.0 41.73
2299.938 \% 37.83 -66.29 11.92 1.20 -55.57 -13.0 42.57
2759.925 H 38.16 -64.14 12.30 1.38 -53.22 -13.0 40.22
2759.925 \% 38.04 -64.88 12.30 1.38 -53.96 -13.0 40.96
3219.913 H 38.93 -62.50 12.31 1.55 -51.74 -13.0 38.74
3219913 \% 38.86 -61.85 12.31 1.55 -51.09 -13.0 38.09
3679.900 H 37.43 -62.99 12.24 1.55 -52.30 -13.0 393
3679.900 \% 37.27 -62.48 12.24 1.55 -51.79 -13.0 38.79
4139.888 H 36.37 -62.78 12.61 1.48 -51.65 -13.0 38.65
4139.888 \% 36.18 -63.65 12.61 1.48 -52.52 -13.0 39.52
4599.875 H 36.25 -61.49 13.32 1.52 -49.69 -13.0 36.69
4599.875 \% 36.04 -61.92 13.32 1.52 -50.12 -13.0 37.12
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Part 74
Receiver Substituted Method Absolute - c
Frequency Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 455.0125MHz-12.5 kHz
910.025 H 43.29 -53.43 0.00 1.02 -54.45 -20.0 34.45
910.025 v 44.15 -54.51 0.00 1.02 -55.53 -20.0 35.53
1365.038 H 56.64 -46.85 9.43 1.19 -38.61 -20.0 18.61
1365.038 v 55.45 -48.19 9.43 1.19 -39.95 -20.0 19.95
1820.050 H 40.02 -64.21 10.96 1.21 -54.46 -20.0 34.46
1820.050 v 39.66 -64.50 10.96 1.21 -54.75 -20.0 34.75
2275.063 H 36.89 -66.46 11.89 1.19 -55.76 -20.0 35.76
2275.063 v 37.16 -66.95 11.89 1.19 -56.25 -20.0 36.25
2730.075 H 38.41 -63.94 12.29 1.36 -53.01 -20.0 33.01
2730.075 v 38.67 -64.40 12.29 1.36 -53.47 -20.0 33.47
3185.088 H 37.88 -63.61 12.33 1.54 -52.82 -20.0 32.82
3185.088 v 37.99 -62.88 12.33 1.54 -52.09 -20.0 32.09
3640.100 H 36.79 -63.74 12.23 1.57 -53.08 -20.0 33.08
3640.100 v 36.99 -62.68 12.23 1.57 -52.02 -20.0 32.02
4095.113 H 36.00 -63.28 12.51 1.47 -52.24 -20.0 32.24
4095.113 v 36.11 -63.90 12.51 1.47 -52.86 -20.0 32.86
4550.125 H 36.31 -61.60 13.36 1.53 -49.77 -20.0 29.77
4550.125 v 36.83 -61.37 13.36 1.53 -49.54 -20.0 29.54
FM, Frequency: 455.0125MHz-25 kHz

910.025 H 49.61 -47.11 0.00 1.02 -48.13 -13.0 -35.13
910.025 v 51.29 -47.37 0.00 1.02 -48.39 -13.0 -35.39
1365.038 H 51.52 -51.97 9.43 1.19 -43.73 -13.0 -30.73
1365.038 v 51.49 -52.15 9.43 1.19 -43.91 -13.0 -30.91
1820.050 H 39.04 -65.19 10.96 1.21 -55.44 -13.0 -42.44
1820.050 v 38.40 -65.76 10.96 1.21 -56.01 -13.0 -43.01
2275.063 H 38.44 -64.91 11.89 1.19 -54.21 -13.0 -41.21
2275.063 v 38.08 -66.03 11.89 1.19 -55.33 -13.0 -42.33
2730.075 H 38.50 -63.85 12.29 1.36 -52.92 -13.0 -39.92
2730.075 v 38.21 -64.86 12.29 1.36 -53.93 -13.0 -40.93
3185.088 H 39.48 -62.01 12.33 1.54 -51.22 -13.0 -38.22
3185.088 v 38.89 -61.98 12.33 1.54 -51.19 -13.0 -38.19
3640.100 H 37.61 -62.92 12.23 1.57 -52.26 -13.0 -39.26
3640.100 v 37.51 -62.16 12.23 1.57 -51.50 -13.0 -38.5
4095.113 H 36.76 -62.52 12.51 1.47 -51.48 -13.0 -38.48
4095.113 v 37.19 -62.82 12.51 1.47 -51.78 -13.0 -38.78
4550.125 H 36.42 -61.49 13.36 1.53 -49.66 -13.0 -36.66
4550.125 v 36.84 -61.36 13.36 1.53 -49.53 -13.0 -36.53
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Receiver SubstifucegMerhod Absolute .. .
Frequency | Polar Reading | Substituted | Antenna Cable Level Limit Margin
MHz) | V)| GE S Level Gain Loss | (apm) | @B | (B)
(dBm) (dBd/dBi) (dB)
4FSK, Frequency: 455.0125MHz-12.5 kHz

910.025 H 44.01 -52.71 0.00 1.02 -53.73 -20.0 33.73
910.025 v 45.99 -52.67 0.00 1.02 -53.69 -20.0 33.69
1365.038 H 55.00 -48.49 9.43 1.19 -40.25 -20.0 20.25
1365.038 v 53.87 -49.77 9.43 1.19 -41.53 -20.0 21.53
1820.050 H 40.70 -63.53 10.96 1.21 -53.78 -20.0 33.78
1820.050 v 43.50 -60.66 10.96 1.21 -50.91 -20.0 30.91
2275.063 H 37.98 -65.37 11.89 1.19 -54.67 -20.0 34.67
2275.063 v 38.31 -65.80 11.89 1.19 -55.10 -20.0 35.10
2730.075 H 37.12 -65.23 12.29 1.36 -54.30 -20.0 34.30
2730.075 v 37.92 -65.15 12.29 1.36 -54.22 -20.0 34.22
3185.088 H 39.29 -62.20 12.33 1.54 -51.41 -20.0 31.41
3185.088 v 37.90 -62.97 12.33 1.54 -52.18 -20.0 32.18
3640.100 H 37.14 -63.39 12.23 1.57 -52.73 -20.0 32.73
3640.100 v 36.93 -62.74 12.23 1.57 -52.08 -20.0 32.08
4095.113 H 36.80 -62.48 12.51 1.47 -51.44 -20.0 31.44
4095.113 v 36.11 -63.90 12.51 1.47 -52.86 -20.0 32.86
4550.125 H 36.29 -61.62 13.36 1.53 -49.79 -20.0 29.79
4550.125 v 36.29 -61.91 13.36 1.53 -50.08 -20.0 30.08
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Part 22
Substituted Method
Receiver Absolute A :
Frequency Polar Reading Substituted | Antenna Cable Tl Limit Margin
(MHz) (H/V) (dBpv) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM,Frequency: 454.0125MHz-12.5 kHz
908.025 H 45.15 -51.66 0.00 1.03 -52.69 -13.0 39.69
908.025 \% 46.97 -51.79 0.00 1.03 -52.82 -13.0 39.82
1362.038 H 50.76 -52.71 9.42 1.18 -44.47 -13.0 31.47
1362.038 \% 50.16 -53.46 9.42 1.18 -45.22 -13.0 32.22
1816.050 H 38.05 -66.18 10.95 1.21 -56.44 -13.0 43.44
1816.050 \% 38.55 -65.62 10.95 1.21 -55.88 -13.0 42.88
2270.063 H 38.01 -65.35 11.88 1.19 -54.66 -13.0 41.66
2270.063 \% 38.22 -65.88 11.88 1.19 -55.19 -13.0 42.19
2724.075 H 37.07 -65.29 12.29 1.36 -54.36 -13.0 41.36
2724.075 \% 38.06 -65.04 12.29 1.36 -54.11 -13.0 41.11
3178.088 H 39.34 -62.17 12.33 1.54 -51.38 -13.0 38.38
3178.088 \% 37.90 -63.00 12.33 1.54 -52.21 -13.0 39.21
3632.100 H 37.00 -63.55 12.23 1.57 -52.89 -13.0 39.89
3632.100 \% 37.10 -62.56 12.23 1.57 -51.90 -13.0 38.9
4086.113 H 36.85 -62.46 12.49 1.47 -51.44 -13.0 38.44
4086.113 \% 36.09 -63.95 12.49 1.47 -52.93 -13.0 39.93
4540.125 H 36.44 -61.50 13.37 1.53 -49.66 -13.0 36.66
4540.125 \% 36.29 -61.95 13.37 1.53 -50.11 -13.0 37.11
FM, Frequency: 454.0125MHz-25 kHz

908.025 H 4391 -52.90 0.00 1.03 -53.93 -13.0 40.93
908.025 v 44.61 -54.15 0.00 1.03 -55.18 -13.0 42.18
1362.038 H 51.68 -51.79 9.42 1.18 -43.55 -13.0 30.55
1362.038 v 50.03 -53.59 9.42 1.18 -45.35 -13.0 32.35
1816.050 H 38.22 -66.01 10.95 1.21 -56.27 -13.0 43.27
1816.050 v 38.91 -65.26 10.95 1.21 -55.52 -13.0 42.52
2270.063 H 38.09 -65.27 11.88 1.19 -54.58 -13.0 41.58
2270.063 v 37.91 -66.19 11.88 1.19 -55.50 -13.0 42.5
2724.075 H 38.18 -64.18 12.29 1.36 -53.25 -13.0 40.25
2724.075 A" 38.15 -64.95 12.29 1.36 -54.02 -13.0 41.02
3178.088 H 38.99 -62.52 12.33 1.54 -51.73 -13.0 38.73
3178.088 A" 38.77 -62.13 12.33 1.54 -51.34 -13.0 38.34
3632.100 H 37.34 -63.21 12.23 1.57 -52.55 -13.0 39.55
3632.100 A" 37.36 -62.30 12.23 1.57 -51.64 -13.0 38.64
4086.113 H 36.41 -62.90 12.49 1.47 -51.88 -13.0 38.88
4086.113 v 36.27 -63.77 12.49 1.47 -52.75 -13.0 39.75
4540.125 H 36.31 -61.63 13.37 1.53 -49.79 -13.0 36.79
4540.125 v 3593 -62.31 13.37 1.53 -50.47 -13.0 37.47
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Substituted Method
Receiver Absolute .. :
Frequency Polar Reading Substituted | Antenna Cable Tl Limit Margin
(MHz) (H/V) (dBpv) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
4FSK Frequency: 454.0125MHz-12.5 kHz

908.025 H 44.05 -52.76 0.00 1.03 -53.79 -13.0 40.79
908.025 \Y 45.97 -52.79 0.00 1.03 -53.82 -13.0 40.82
1362.038 H 47.89 -55.58 9.42 1.18 -47.34 -13.0 34.34
1362.038 A% 48.06 -55.56 9.42 1.18 -47.32 -13.0 34.32
1816.050 H 39.90 -64.33 10.95 1.21 -54.59 -13.0 41.59
1816.050 A% 42.80 -61.37 10.95 1.21 -51.63 -13.0 38.63
2270.063 H 38.94 -64.42 11.88 1.19 -53.73 -13.0 40.73
2270.063 A% 39.02 -65.08 11.88 1.19 -54.39 -13.0 41.39
2724.075 H 38.33 -64.03 12.29 1.36 -53.10 -13.0 40.1
2724.075 A% 38.69 -64.41 12.29 1.36 -53.48 -13.0 40.48
3178.088 H 37.88 -63.63 12.33 1.54 -52.84 -13.0 39.84
3178.088 A% 37.96 -62.94 12.33 1.54 -52.15 -13.0 39.15

3632.100 H 36.89 -63.66 12.23 1.57 -53.00 -13.0 40
3632.100 A% 37.06 -62.60 12.23 1.57 -51.94 -13.0 38.94
4086.113 H 36.06 -63.25 12.49 1.47 -52.23 -13.0 39.23

4086.113 \% 36.02 -64.02 12.49 1.47 -53.00 -13.0 40
4540.125 H 36.43 -61.51 13.37 1.53 -49.67 -13.0 36.67
4540.125 A% 36.82 -61.42 13.37 1.53 -49.58 -13.0 36.58

Note 1:The unit of antenna gain is dBd for frequency below 1GHz and is dBi for frequency above 1GHz.

Note 2:

Absolute Level = Substituted Level - Cable loss + Antenna Gain
Margin = Limit- Absolute Level
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FCC §2.1055 & § 22.355 & §74.464& §80.209 & §90.213 - FREQUENCY
STABILITY

Applicable Standard

FCC §2.1055, § 22.355, §74.464, §80.209 and §90.213

Test Procedure

Frequency Stability vs. Temperature: The equipment under test was connected to an external 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 DC 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.

Test Data

Environmental Conditions

Temperature: 26°C
Relative Humidity: 49 %
ATM Pressure: 101.4 kPa
Tester: James Chen
Test Date: 2020-11-23

Test Mode: Transmitting

Test Result: Compliance. Please refer to the following Tables.
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FCC Part 90:
FM,12.5kHz, Reference Frequency: 453.2125 MHz, Limit: £2.5 ppm
Temperature Voltage Supplied MR Frequency Error
(C) (Voo) HEs oty (ppm)
(MHz)
-30 453.2125721 0.16
220 453.2126821 0.40
-10 453.2124521 -0.11
0 453.2125721 0.16
10 13.6 453.2124121 -0.19
20 453.2125321 0.07
30 453.2124521 -0.11
40 453.2126421 0.31
50 453.2124221 -0.17
20 10.8 453.2123021 -0.44
20 15.6 453.2127021 0.45
4FSK, 12.5kHz, Reference Frequency: 453.2125MHz, Limit: +2.5 ppm
Temperature Voltage Supplied A BRI Frequency Error
(C) (Vio) e (ppm)
(MHz)
-30 453.2125101 0.02
-20 453.2125401 0.09
-10 453.2127501 0.55
0 453.2127501 0.55
10 13.6 453.2126301 0.29
20 453.2125401 0.09
30 453.2127901 0.64
40 453.2123401 -0.35
50 453.2125501 0.11
20 10.8 453.2125101 0.02
20 15.6 453.2125701 0.15
FCC Part 80:
FM,25kHz, Reference Frequency: 459.9875SMHz,Limit: £5.0 ppm
Temperature Voltage Supplied Measured Frequency Error
(C) (Voo) i oy (ppm)
(MHz)
-30 459.987382 -0.26
-20 459.987322 -0.39
-10 459.987382 -0.26
0 459.987402 -0.21
10 13.6 459.987402 -0.21
20 459.987532 0.07
30 459.987542 0.09
40 459.987042 -1.00
50 459.987402 -0.21
20 10.8 459.987402 -0.21
20 15.6 459.987182 -0.69
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FCC Part 74:

FM, 12.5kHz, Reference Frequency: 455.0125 MHz, Limit: 5.0 ppm
T . Measured
emperature Voltage Supplied Frequency Error
(C) (Voo) iz o (ppm)
(MHz)
-30 455.0124121 -0.19
-20 455.0125321 0.07
-10 455.0125121 0.03
0 455.0126121 0.25
10 13.6 455.0124821 -0.04
20 455.0125321 0.07
30 455.0128121 0.69
40 455.0123721 -0.28
50 455.0127621 0.58
20 10.8 455.0127121 0.47
20 15.6 455.0125321 0.07
4FSK, 12.5kHz, Reference Frequency: 455.0125 MHz, Limit: £5.0 ppm
Temperature Voltage Supplied b GG Frequency Error
(C) (Vo) Frequency (ppm)
(MHz)
-30 455.0125402 0.09
-20 455.0125502 0.11
-10 455.0125802 0.18
0 455.0125402 0.09
10 13.6 455.0125802 0.18
20 455.0126202 0.26
30 455.0126602 0.35
40 455.0126502 0.33
50 455.0125602 0.13
20 10.8 455.0125402 0.09
20 15.6 455.0125502 0.11
FM, 25kHz, Reference Frequency: 455.0125 MHz, Limit: £5.0 ppm
Temperature Voltage Supplied Measured Frequency Error
(C) (Voo) HE oy (ppm)
(MHz)
-30 455.0124721 -0.06
-20 455.0125021 0.00
-10 455.0123821 -0.26
0 455.0121221 -0.83
10 13.6 455.0125221 0.05
20 455.0125321 0.07
30 455.0124721 -0.06
40 455.0125021 0.00
50 455.0125121 0.03
20 10.8 455.0124721 -0.06
20 15.6 455.0123221 -0.39
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FCC Part 22:

FM, 12.5kHz, Reference Frequency: 454.0125MHz, Limit: +5.0 ppm
Temperature Voltage Supplied Measured Frequency Error
(C) (Voo) s oy (ppm)

(MHz)
-30 454.0122521 -0.55
-20 454.0123521 -0.33
-10 454.0121321 -0.81
0 454.0121321 -0.81
10 13.6 454.0122021 -0.66
20 454.0125321 0.07
30 454.0120521 -0.99
40 454.0122321 -0.59
50 454.0121621 -0.74
20 10.8 454.0120121 -1.07
20 15.6 454.0123221 -0.39
4FSK,12.5kHz, Reference Frequency: 454.0125MHz, Limit: +5.0 ppm
. Measured
Temperature Voltage Supplied Frequency Error
(C) (Vo) Frequency (opm)
(MHz)
-30 454.0122440 -0.56
-20 454.0124040 -0.21
-10 454.0118940 -1.33
0 454.0123240 -0.39
10 13.6 454.0124640 -0.08
20 454.0125240 0.05
30 454.0118440 -1.44
40 454.0121240 -0.83
50 454.0124440 -0.12
20 10.8 454.0121240 -0.83
20 15.6 454.0126740 0.38
FM, 25kHz, Reference Frequency: 454.0125MHz, Limit: 5.0 ppm
. Measured
Temperature Voltage Supplied Frequency Error
(C) (Vo) Frequency (ppm)
(MHz)
-30 454.0121821 -0.70
-20 454.0125721 0.16
-10 454.0122321 -0.59
0 454.0126321 0.29
10 13.6 454.0127521 0.56
20 454.0125321 0.07
30 454.0121821 -0.70
40 454.0126621 0.36
50 454.0121821 -0.70
20 10.8 454.0127121 0.47
20 15.6 454.0125321 0.07
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FCC §90.214 - TRANSIENT FREQUENCY BEHAVIOR

Applicable Standard

Regulations: FCC §90.214

Test Procedure

a)
b)

c)
d)
e)

f)
2)

h)

i)

)

k)

Connect the EUT and test equipment as shown on the following block diagram.

Set the Spectrum Analyzer to measure FM deviation, and tune the RF frequency to the transmitter
assigned frequency.

Set the signal generator to the assigned transmitter frequency and modulate it with a 1 kHz tone at
+12.5 kHz deviation and set its output level to -100dBm.

Turn on the transmitter.

Supply sufficient attenuation via the RF attenuator to provide an input level to the Spectrum Analyzer
that is 40 dB below the maximum allowed input power when the transmitter is operating at its rated
power level. Note this power level on the Spectrum Analyzer as P,.

Turn off the transmitter.

Adjust the RF level of the signal generator to provide RF power equal to Py. This signal generator RF
level shall be maintained throughout the rest of the measurement.

Remove the attenuation 1, so the input power to the Spectrum Analyzer is increased by 30 dB when the
transmitter is turned on.

Adjust the vertical amplitude control of the spectrum analyzer to display the 1000 Hz at +4 divisions
vertically centered on the display. Set trigger mode of the Spectrum Analyzer to “Video”, and tune the
“trigger level” on suitable level. Then set the “tiger offset” to -10ms for turn on and -15ms for turn off.
Turn on the transmitter and the transient wave will be captured on the screen of Spectrum Analyzer.
Observe the stored display. The instant when the 1 kHz test signal is completely suppressed is
considered to be t,,. The trace should be maintained within the allowed divisions during the period t;
and t,.

Then turn off the transmitter, and another transient wave will be captured on the screen of Spectrum
Analyzer. The trace should be maintained within the allowed divisions during the period ts.

EUT — Attenuator | |—{ Attenuator 2 9
% Spectrum Analyzer

Signal 2

Generator =
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Test Data

Environmental Conditions

Temperature: 26~26.7°C
Relative Humidity: 46~49 %
ATM Pressure: 101.3~101.4 kPa
Tester: James Chen
Test Date: 2020-11-19~2020~11-23

Test Mode: Transmitting

Test Result: Compliance. Please refer to the following table and plots.

Channel Spacing

Transient Period

(kHz) (ms) Transient Frequency Result
<10(ty) +12.5 kHz
12.5 <25(ty) +6.25 kHz Pass
<10(t3) +12.5 kHz
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