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GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

EUT Name: | DIGITAL MOBILE RADIO
EUT Model: | MD782i U(2)
Mutiple Models: | MD780i U(2), MD785i U(2), MD786i U(2), MD788i U(2)
Modulation Type: | FM, 4FSK
Channel Spacing: | 12.5/25 kHz
Frequency Range: | 450-520 MHz

Rated Output Power: | High Power Level:46.8W
(Conducted) | Low Power Level: I1W

Rated Input Voltage: | 13.6V DC from Power Supply
The Highest Operating Frequency: | 519.9875MHz
Serial Number: [ RDG191108005-RF-S1
EUT Received Date: | 2019.11.08
EUT Received Status: | Good

Note: The series product, models MD780i U(2), MD785i U(2), MD786i U(2), MD788i U(2) and MD782i U(2) are
electrically identical, The difference between them please refer to the declaration letter for details. For marketing
purpose, we selected MD782i U(2) for fully 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)

No related submittal.

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 22 — Public Mobile Service

Part 74 — Experimental Radio, Auxiliary, Special Broadcast and other Program Distributonal Service
Part 80 —Stations in the Maritime Services

Part 90 — Private Land Mobile Radio Service

Applicable Standards: TIA 603-D.

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: 5.23 dB

Unwanted Emissions, conducted +1.5 dB
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.69 Pulongcun, Puxinhu Industry Area, Tangxia, Dongguan, Guangdong, China.

The lab has been recognized as the FCC accredited lab under the KDB 974614 D01 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 must not be used by the customer to claim product certification, approval, or endorsement by
A2LA, or any agency of the U.S. Government.

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

No special accessory was used.

Equipment Modifications

No modification was made to the EUT tested.

Support Equipment List and Details

Manufacturer Description Model Serial Number
Terminal Load
Unknown (50 Q) Unknown Unknown
HP RF Communications Test Set 8920A 00247
Pro instrument DC Power Supply pps3300 3300012
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Report No.: RDG191108005-00B

Block Diagram of Test Setup

| 1.5 Meter

A

DC Power Supply
50Q
Load EUT
Non-conductive table 150 cm
above Ground Plane
>

PN 0T |
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Results
§80 §22151 0;‘76‘1 35127;9%’ 205 RF Output Power Compliance
§2.1047 Modulation Characteristic Compliance
§2.1049;§22.357;§ 22.731;
§74.462;§80.205; §80.207 Occupied Bandwidth & Emission Mask Compliance
§90.209; §90.210
§2'10§5 81 6 §221218§6910’ 2§ 17 3 462; Spurious Emission at Antenna Terminal Compliance
§74 32621(;‘583)’ §221212691)’ 210 Spurious Radiated Emissions Compliance
§74 326410§5§ (’) §2 g 92 3§5950’ 13 Frequency Stability Compliance
§90.214 Transient Frequency Behavior Compliance
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Report No.: RDG191108005-00B

TEST EQUIPMENT LIST

Manufacturer Description Model Serial Number CalliéJ;tchion Cgﬂslggt%n
Radiated emissions below 1GHz
R&S EMI Test Receiver ESR3 102453 2019-06-26 2020-06-26
Sunol Sciences Antenna JB3 A060611-1 2017-11-10 2020-11-10
EMCO Adjustable Dipole 3121C 9109-753 N/A N/A
Antenna
Unknown Coaxial Cable C-NJNJ-50 C-0400-01 2019-09-05 2020-09-05
Unknown Coaxial Cable C-NJNJ-50 C-0075-01 2019-09-05 2020-09-05
Unknown Coaxial Cable C-NJNIJ-50 C-1400-01 2019-05-06 2020-05-06
HP Amplifier 8447D 2727A05902 2019-09-05 2020-09-05
Agilent Signal Generator E8247C MY43321350 2018-12-10 2019-12-10
Ouli Bandpass Filter 400-520M 028 2019-07-23 2020-07-23
Radiated emissions above 1GHz
Agilent Spectrum Analyzer E4440A SG43360054 2019-05-09 2020-05-09
TDK RF Horn Antenna HRN-0118 130 084 2018-10-12 2021-10-12
ETS-Lindgren Horn Antenna 3115 000 527 35 2018-10-12 2021-10-12
Unknown Coaxial Cable C-SJSJ-50 C-0800-01 2019-09-05 2020-09-05
Unknown Coaxial Cable C-NINJ-50 C-0200-02 2019-09-05 2020-09-05
AFS42-
MITEQ Amplifier 00101 8‘:)20-25-8- 2001271 2019-09-05 2020-09-05
Agilent Signal Generator E8247C MY43321350 2018-12-10 2019-12-10
RF Conducted Test
Rohde & Schwarz Signal Analyzer FSIQ26 831929/005 2019-08-03 2020-08-03
Unknown Coaxial Cable C-SJ00-0010 C0010/02 Each time N/A
Unknown Coaxial Cable C-SJ00-0010 C0010/05 Each time N/A
E-Microwave Blocking Control EMDCB-00036 0E01201048 Each time N/A
E-Microwave Coaxial Attenuators 1521\(;1(%?\]4{(6)- OE01201046 Each time N/A
HP RE Communications 8920A 3438A05201 | 20190509 | 2020-05-09
ESPEC 2;’135;?1‘;;3?;?:;”;: ESX-4CA 018 463 2019-03-26 | 2020-03-26
UNI-T Multimeter UT39A M130199938 | 2019-07-23 2020-07-23
Ouli Bandpass Filter 400-520M 028 2019-07-23 2020-07-23

* 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 & 8§ 22.727 & §74.461 & 8§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: 27.2°C
Relative Humidity: 53 %
Tester: Blake Yang
Test Date: 2019-11-17

Test Mode: Transmitting

Test Result: Compliance. Please refer to following table.

Modulation Channel fe Re(%c\jll)ng Note
Mode Separation MHz High Power Level Low Power Level
450.2125 41.06 1.10
453.2125 40.93 1.03 FCC part 90
FM 12.5kHz 481 42.36 1.09
519.9875 43.15 1.06 For Federal
450.2125 42.02 1.08
453.2125 42.46 1.03 FCC part 90
4FSK 12.5kHz 481 44.87 111
519.9875 42.07 1.06 For Federal
FM 25kHz 459.9875 40.36 1.05 FCC part 80
FM 12.5kHz 450.03125 41.50 1.09
FM 25kHz 450.03125 40.93 1.11 FCC part 74
4FSK 12.5kHz 450.03125 43.75 1.09
FM 12.5kHz 454.0125 40.93 1.06
FM 25kHz 454.0125 43.45 1.07 FCC part 22
4FSK 12.5kHz 454.0125 44.98 1.06

Note: The high rated power level is 46.8 W, and low rated power level is 1 W.

Page 10 of 61




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191108005-00B

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/ETIA-603 2.2.3

Test Data

Environmental Conditions

Temperature: 27.2°C
Relative Humidity: 53 %
Tester: Blake Yang
Test Date: 2019-11-17

Test Mode: Transmitting

Result: Compliance.
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Report No.: RDG191108005-00B

12.5kHz:

Audio Frequency Response — High Power

Carrier Frequency: 453.2125 MHz

Modulation Frequency Response data
(kHz) (dB)
300 -13.05
400 -9.26
500 -6.96
600 -5.19
700 -3.15
800 -2.05
900 -1.06
1000 0.00
1200 1.77
1400 3.42
1600 4.40
1800 5.63
2000 6.29
2200 6.70
2400 7.26
2600 6.84
2800 6.51
3000 6.09

AIDIO FREQUENCY RESPONSE

120
_om d:f::
g 20 ;‘;5’::/«'/
-
g 7’/’/; —
E:: a0 — l‘; ,«f"'/
: LT
é 130
& pd

180 ’/

FREQUENCY (Hz)
| —Audio frequency resporse —up mit ——— low imit

Page 12 of 61




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

25 kHz:

Carrier Frequency: 454.0125 MHz

Modulation Frequency Response data
(kHz) (dB)
300 -13.73
400 -9.76
500 -7.17
600 -5.08
700 -3.44
800 -2.18
900 -1.02
1000 0.00
1200 1.60
1400 2.98
1600 4.13
1800 5.07
2000 6.11
2200 6.93
2400 7.46
2600 7.79
2800 7.74
3000 7.25

RESPONSE ATTENUATION (4E)

AUDIO FREQUENCY RESPONSE

120
70 ——
, =
=
wl
1
ol ///
e
500 1000 400
FREQUENCY (Hz)
| —— udio frequency respanse ——up —
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

MODULATION LIMITING - High Power

12.5kHz
Carrier Frequency: 453.2125 MHz
Instantaneous Steady-state
. Deviation Deviation Deviation Deviation Limit
Audio Frequency (H2) | - o o0aB) | (@-20dB) | (@+20dB) | (@-20dB) | [KHz]
[KHZz] [KHZ] [KHZ] [KHZ]
300 1.880 0.090 1.760 0.040 2.5
400 1.909 0.112 1.799 0.067 2.5
500 2.032 0.154 1.932 0.104 2.5
600 2.076 0.160 1.986 0.115 2.5
700 2.089 0.158 1.999 0.108 2.5
800 2.108 0.180 2.008 0.130 2.5
900 2.025 0.214 1.925 0.164 2.5
1000 2.010 0.214 1.890 0.174 2.5
1200 2.176 0.213 2.096 0.158 2.5
1400 2.246 0.266 2.126 0.226 2.5
1600 2.329 0.316 2.209 0.261 2.5
1800 2.418 0.332 2.338 0.292 2.5
2000 2.393 0.366 2.273 0.311 2.5
2200 2.395 0.372 2.305 0.332 2.5
2400 2.206 0.373 2.126 0.318 2.5
2600 1.931 0.338 1.821 0.278 2.5
2800 1.596 0.317 1.506 0.272 2.5
3000 1.401 0.256 1.291 0.216 2.5
- Modulation Limiting
25
i
2.0 -___-:::‘:,,.—“' -"""--...___ 3 ~
g - S
=
= 1.0
E
E 0.5
oo F— | —
300 600 a0 1200 1500 1800 2400 2400 2700 3000

Auilio Frequency (Hz)

—— Instantanecus Deviaticn (@+20d43) [k=1z]
— Steady-state Deviation (@120d4dB) [kHz]

—Limit

—— Instantaneous Dewistion (@-204dB) "kHz]
—— Steady-state Deviat-on (@-20dB) [kHz]

Page 14 of 61
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25kHz:
Carrier Frequency: 454.0125 MHz
Instantaneous Steady-state
‘ Deviation Deviation Deviation Deviation Limit
Audio Frequency (Hz
quency (H2) | G@420dB) | (@-20dB) | (@+20dB) | (@-200B) [KHz]
[KHZ] [KHZz] [KHZz] [KHZ]
300 3.161 0.124 3.001 0.039 5
400 3.272 0.154 3.132 0.064 5
500 3.432 0.209 3.282 0.124 5
600 3.624 0.257 3.474 0.177 5
700 3.573 0.261 3.393 0.181 5
800 3.700 0.269 3.520 0.194 5
900 3.795 0.319 3.635 0.234 5
1000 3.752 0.336 3.602 0.266 5
1200 3.671 0.392 3.531 0.312 5
1400 3.804 0.508 3.664 0.418 5
1600 3.880 0.568 3.720 0.478 5
1800 4.018 0.557 3.858 0.467 5
2000 3.999 0.624 3.849 0.544 5
2200 4.018 0.647 3.838 0.557 5
2400 3.998 0.747 3.818 0.677 5
2600 3.888 0.723 3.728 0.643 5
2800 3.759 0.746 3.599 0.671 5
3000 3.704 0.738 3.544 0.658 5
Modulation Limiting
6.0
5.0
4.0 e e —
g 3.0
é 2.0
o
e 1.0
(] et B — —_—
= ) - —
op F—1
300 600 900 1200 1500 1800 2100 2400 2700 3000
Auilio Frequency (Hz)
— Instantaneous Deviaticn (@+2043) [k=1z] ——— Instantaneous Devistion (@-20dB) "kHz]
— Bteady-state Deviation (@+20d4B) [kHz] —— Bteady-state Deviat:cn (@-20dB) [kHz]
—— Limit
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Audio Frequency Low Pass Filter Response — High Power

12.5kHz:
Carrier Frequency: 453.2125 MHz
Audio Frequency Response Attenuation Limit
(kHz) (dB) (dB)
3.0 -3.7 0.0
35 -11.2 -6.7
4.0 -15.8 -12.5
5.0 -26.1 -22.2
7.0 -41.2 -36.8
10.0 -56.3 -52.3
15.0 -73.2 -69.9
20.0 -85.8 -82.5
ATIDIO FRTQUENCY RESPONSTE
00
-100 \\3
g 200 h\
z N\
Z i
g 300 \\'\
2 NN
& 50 N
g N\
4 gon N
2 N\
Z 00
- \
800 +
10 100 100
FREQUENCY (kHz)
| —— Reponse ——Lim
Abenuaion
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25kHz:
Carrier Frequency: 454.0125 MHz
Audio Frequency Response Attenuation Limit
(kHz) (dB) (dB)
3.0 -3.5 0.0
35 -10.2 -4.0
4.0 -13.9 -7.5
5.0 -23.8 -13.3
7.0 -40.1 -22.1
10.0 -54.2 -31.4
15.0 -72.6 -41.9
20.0 -84.8 -50.0
30.0 -84.2 -50.0
50.0 -83.5 -50.0
70.0 -84.8 -50.0
AUDIO FREQUENCY RESPONSE
ov
NN
-100 T
a 20 \\\%\
= \ N
g a0n -+ ‘-.\
w00 \’\
g aw N
4 B0 \
@ \
Z 700
i AN
800
10 100 1000
FREQUENCY (kIIz)
——Repone ——Limit
Abenuaion
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191108005-00B

FCC 82.1049 & §22.357 & § 22.731 & §74.462 & 80.205& 880.207& 890.209 &
§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: 27.2°C
Relative Humidity: 53 %
Tester: Blake Yang
Test Date: 2019-11-17
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

Test mode: transimitting

e 26 dB
Modulation | Channel fe Occupied -
Mode Separation Bandwidth Bandwidth Power Level Note
MHz kHz kHz
M| 12k 310 i o
4532125 ' ' oW FCC part 90
JFSK 12 Sk 7114 8918 High
DKz 7014 9319 Low
10.220 11.022 High
FM 25kHz 459.9875 10.220 11022 Low FCC part 80
5110 5511 High
M 12.5kHz 5210 5411 Low
10.220 11.022 High
25kHz 450.03125 0530 Lo o FCC part 74
7214 9319 High
4FSK 12.5kHz 6.914 9319 Low
5210 5511 High
- 12.5kHz 5210 5410 Low
10.220 11.022 High
25kHz 454.0125 0530 Ton o FCC part 22
6.814 9.118 High
4FSK 12.5kHz 6.814 9.110 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 FM Mode (Channel Spacing: 25 kHz)

Emission Designator 16KOF3E

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 16KOF3E.

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.: RDG191108005-00B

Part 90:
FM,12.5kHz,High Power - Frequency 453.2125 MHz:

99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REW 100 Hz RF Att 30 dm
Faf Lvl 3.67 4B VEW 1l kH=z
55 dBm £.51102204 kH=z SWT 25 = Unit <dBm
55
40.2 de offsec Yi| 111
ad =
433
D1 45|06 dBm e
al| [T
40 %
Tl OFR 5
T T
3 - - J_
i Vrd (T2
q
20 DZ [15¥.05 dEm
10
‘. | |
10 W]ﬂ
_2
30
i il |
RV L
45
Center 453.2125 MH=z 5 kHz/ Span 50 kH=z
Date: 17.NOV.2019 10:06:48
Emission Mask
REW 100 Hz RF Att 30 dm
Faf Lvl VEW 1l kH=z
55 dbBm SWT 56 = Unit <dBm
55
40.2 de offsec
FMIT CHE PRSSEE Ex
40
3
L
10
10 \J
MWNJ. il
TR

Center 453.2125 MHz

Date: 17.MOV.2019

11.125 kHz/

09:50:15%

Span 111.25 kHz
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191108005-00B

FM,12.5kHz,Low Power - Frequency 453.2125 MHz:
99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REBW 100 H=z RF Att 30 dB
Faf Lvl =23.77 4B VEW 1l kH=z
45 dBm S.41082164 kH=z SWT 25 = Unit <dBm
as
40.2 de offsec Yi| 111
a0
alleT
WerT v T aEw
" vT) (T
2 L -
. Yrd [T
10 1HAX -
Dz |3.01 dEm
i
_10 I
20
I ,
a0
_ Rk | /|
55|
Center 453.2125 MH=z 5 kHz/ Span 50 kH=z

Date: 17.MOV.2019 10:07:57
Emission Mask
REW 100 Hz RF Att 30 dB
Ref Lvl VEW 1l kHz
45 dBm SWT 5¢ = Unit <dBm
a5
40.2 dB Ooffsgt

40 IMIT CHE PLoSED Ex
30
2
P RACES:

0
10
F T | ‘J ’
30

Vol

40
s | L n.MM q‘ﬂu\.ﬂ_&

T L
5

Center 453.2125 MHz

Date: 17.MOV.2019

11.125 kHz/

09:52:25

Span 111.25 kHz
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

4FSK,12.5kHz,High Power - Frequency 453.2125 MHz:

99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REBW 100 H=z RF Att 30 dB
Faf Lvl =0.31 dB VEW 1l kH=z
55 dbBm £.91783567 kHz SWT 25 = Unit <dBm
55
40.2 de offsec Y1111

P = 03 dE } '\‘Iﬁ
v -

J |

_ )
: \

i

hey

i

Center 453.2125 MHz 5 kHz/

Date: 17.MOV.2019

09:36:28

Emission Mask

Span 50 kHz

REW 100 Hz RF Att 30 dm
Faf Lvl VEW 1l kH=z
55 dbBm SWT 56 = Unit <dBm
55
40.2 de offsec
LIMIT CHESE PR SSER Ex
40
4 r
2| LHAX /} H‘ 1HA
10
il
10

Center 453.2125 MHz

Date: 17.MOV.2019

09:16:223

11.125 kHz/

Span 111.25 kH=z
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

4FSK,12.5kHz,Low Power - Frequency 453.2125 MHz:

99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REBW 100 H=z RF Att 30 dB
Faf Lvl VEW 1l kH=z
45 diBm SWT 25 = Unit <dBm
a5
40.2 de offsec Yi| 111
a0
AllrT
30
L p1 23.[81 am ik |
= -
2 b T ]
i'/ VTE [T
P REELES
——DZ2 [-2.1% dp t
—1p I
20
—10
a0
Center 453.2125 MH=z 5 kHz/ Span 50 kH=z
Date: 17 . NOV.2019 09:43:48
Emission Mask
REBW 100 H=z RF Att 30 dB
Faf Lvl VEW 1l kH=z
45 diBm SWT 56 = Unit <dBm
a5
40.2 de offsec
a0 T CHE PLoSED
30
2
P REELES
0
_10 1
20| Bk
—10
a0
- 1 ) Iy by
s

Center 453.2125 MHz

Date: 17.MOV.2019 09:18:19

11.125 kHz/

Span 111.25 kHz
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191108005-00B

Part 80:
FM,25kHz,High Power - Frequency 459.9875 MHz:

99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REW 300 H=z RF Att 30 4B
Faf Lvl =4.63 dB VEW 3 kHz
55 dBm 11.0220440% kEz SWT S.6 = Unit <dBm
55
40.2 de offsec Yi| 111
|-D1 42.6% JdB e T1]
4an
vl (T
% 1 2
Yrd [T
PP REELES
| 1z 18 dR
10 -
h
10
_2
30 1 d L
-40
4
Center 455%.9875 MH=z 10 kH=z/ Span 100 kHz
Date: 17 . WMOV.2019 10:27 =25
Emission Mask
REW 300 H=z RF Att 30 4B
Faf Lvl VEW 3 kHz
55 dbBm SWT 7 s Unit <dBm
55
40.2 de offsec
EIMIT CHESS PRSSEE Ex

40

ppfruax ‘ : 1MA
10 I l
) ]

10 : h
4B

F i }U

30 | W

Center 455%.9875 MH=z 12.5 kHz/ Span 125 kH=z

Date: 17.M0V.2019 10:20:=08
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191108005-00B

FM,25kHz,Low Power - Frequency 459.9875 MHz:
99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REW 300 Hz RF Att 30 dm
Faf Lvl =4.55 dB VEW 3 kHz
45 dBm 11.0220440% kEz SWT S.6 = Unit <dBm
a5
40.2 de offsec ¥Yi| 1171
a0 [T1]
alllT
30
D1 26.5%2 dBm 558
v
2
1 T2 -
= 5 v
P REELES
o D2 [0.92 dB
[
_10 J
20 : J J
i |
) | AHM u
s
Center 455%.9875 MH=z 10 kH=z/ Span 100 kHz
Date: 17.NOV.2019 10:28:09
Emission Mask
REW 300 Hz RF Att 30 dm
Faf Lvl VEW 3 kHz
45 diBm SWT 7 = Unit <dBm
a5
40.2 de offsec
40 EIMIT CHESS PR SSEE Ex
30
2
P REELES 1MA
’ . ’7 —‘
. J
YIRS h L
20 n n
—10 I U
40 : h
5
Center 455%.9875 MH=z 12.5 kHz/ Span 125 kH=z

Date: 17.MOV.2019 10:19:13
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

Part 74:
FM,12.5kHz,High Power - Frequency 450.03125 MHz:

99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REW 100 Hz RF Att 30 dm
Faf Lvl 3.02 JdB VEW 1l kH=z
55 dBm £.51102204 kH=z SWT 25 = Unit <dBm
55
40.2 de offsec Yi| 111
ad
490
|-D1 4518 4B ——
Al|[T1
40 : St
T1 T2 -
£ = OFH 5
T T
3 J_
Yrd [T
» o] LHAX - I BT
= 1 [= 5
10
10
. “‘h‘ |
30
I I i .
4
Center 450.03125 MH=z 5 kHz/ Span 50 kH=z
Date: 17.MoOV.2019 10:10:59
Emission Mask
REW 100 Hz RF Att 30 dm
Faf Lvl VEW 1l kH=z
55 dbBm SWT 56 = Unit <dBm
55
40.2 de offsec
EIMIT CHESS PRSSEE Ex
40
3

10

i o
el i

Center 450.03125 MH=z 11.125 kH=z/ Span 111.25 }:LL:I

Date: 17.MOV.2019 09:55:33
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

FM,12.5kHz,Low Power - Frequency 450.03125 MHz:
99% Occupied & 26 dB Bandwidth

Delta 1 ([T1] REW 100 Hz RF Att 30 dB
Faf Lvl =22.80 JdB VEW 1l kH=z
45 dBm S.41082164 kH=z SWT 25 = Unit <dBm
a5
40.2 de offsec Yi|rT
20
AllrT
EL = s miir g
T 1
z 'J_
T
1o LHAE
. 2
Dz |53.04 dB L
[
_10 i
20 I
0 |
I
a0 '
_ ] ' '
b APk M U
Center 450.03125 MH=z 5 kHz/ Span 50 kH=z
Date: 17.MOV.2018  10:09:46
Emission Mask
REW 100 Hz RF Att 30 dB
Ref Lvl VEW 1l kHz
45 dBm SWT 5¢ = Unit <dBm
a5
40.2 dB Ooffsgt
40 T CHE PR SSEE Ex
30
2
1o LHAE
[
_10
20| Bk ’
_an
: \A\l
. . AT T

Center 450.03125

Date:

17.MOV.2019

ME=z

09:54:15

11.125 kHz/

Span 111.25 kHz
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

FM,25kHz,High Power - Frequency 450.03125 MHz:
99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REBW 200 H=z RF Att 30 dB
Faf Lvl =-4.84 dB VEW 3 kHz
55 dBm 11.0220440% kEz SWT S.6 = Unit <dBm
55
40.2 de offsec Yi| 111 AR
i35 dorlgy
D1 42.91 &Bm Al [T1] 1
a0 - Eacrs
1.
T1 2 v T1] ]
3 - -
490.0261
Vi [T1
o LHAX g REEE
l—0DZ2 |[16.91 4B
"
10 L
J Y
10 L u
_q J L
30
; [
Center 450.03125 MH=z 10 kHz/ Span 100 kHz
Date: 17 . NOV.2019 10:30:1%9
Emission Mask
REBW 200 H=z RF Att 30 dB
Faf Lvl VEW 3 kHz
55 dbBm SWT 7 s Unit <dBm
55
40.2 de offsec
FMIT CHE PRSSEE Ex
a0 ﬂ
3
PP REELES ‘ : l ET ‘ 1MA
10 u
10
BH_B
_2 U
) b
; |
Center 450.03125 MH=z 12.5 kHz/ Span 125 kH=z
Date: 17 . NOV.2019 10:14:07
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191108005-00B

FM,25kHz,Low Power - Frequency 450.03125 MHz:
99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REBW 200 H=z RF Att 30 dB
Faf Lvl =4.45 dB VEW 3 kHz
45 dBm 11.0220440% kEz SWT S.6 = Unit <dBm
as
40.2 de offsec v
a0
Al
30
|01 Ze.74 4B [#)3: 3
v
2
Tl T2 7
= = v
1ofruax
of——D02 10,74 Bk Ll’
[
.
-1

2 . |
. 1

Center 450.03125 MH=z 10 kHz/ Span 100 kHz
Date: 17 . NOV.2019 10:29:32
Emission Mask
REBW 200 H=z RF Att 30 dB

Faf Lvl VEW 3 kHz

45 diBm SWT 7 = Unit <dBm
a5

40.2 de offsec

40 LIMIT CHE PR SSEE Ex
30
2 |
1ofruax 1 1MA
’ ’7 M —‘

o | h
-
A B A

Center 450.03125 MH=z 12.5 kHz/ Span 125 kH=z

Date: 17.MOV.2019  10:17:35%
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191108005-00B

4FSK,12.5kHz,High Power - Frequency 450.03125 MHz:
99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REBW 100 H=z RF Att 30 dB
Faf Lvl 5.74 dE VEW 1l kH=z
55 dbBm 9.31863 SWT 25 = Unit
55

40.2 dB Ooffs

™

1
2
=
]

10
30 1

Center 450.03125 MH=z 5 kHz/ Span 50 kH=z

Date: 17.MOV.2019 09:38:41

Emission Mask

REBW 100 H=z RF Att 30 dB
Faf Lvl VEW 1l kH=z
55 dbBm SWT 56 = Unit <dBm
55

40.2 dB Ooffs

™

LIMIT CHESE PR SSER Ex

a0 1 1
3

10
i

10

—zol=m i' |‘

30 1 \«M

4

Center 450.03125 MH=z 11.125 kH=z/ Span 111.25 kHz
Date: 17 . NOV.2019 09:23:44
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

4FSK,12.5kHz,Low Power - Frequency 450.03125 MHz:
99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REW 100 H=z RF Att 30 4B
Faf Lvl VEW 1l kH=z
45 diBm 9. SWT 25 = Unit <dBm
a5
40.2 de offsec Yi| 111
a0
AllrT
30
D1 24.21 dBm ;‘_j‘""
5 A T 1]
.‘Hk Yrd [T
P REELES - N L
o - — 4
D2 |-1.79 dEm
_10
20
—10
4an
) I 1A |
| o
Center 450.03125 MH=z 5 kHz/ Span 50 kH=z
Date: 17 . WMOV.2019 0%9:41:=14
Emission Mask
REW 100 H=z RF Att 30 4B
Faf Lvl VEW 1l kH=z
45 diBm SWT 56 = Unit <dBm
a5
40.2 de offsec
40 FMIT CHE PR SSEE Ex
30
2 "
P REELES f‘ 1MA
0
a0 |
20| Bk
—10
4an
- 1!/1;....% ol
i )
55
Center 450.03125 MH=z 11.125 kH=z/ Span 111.25 kHz
Date: 17 . WMOV.2019 09:21=27
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

Part 22:

FM,12.5kHz,High Power - Frequency 454.0125 MHz:
99% Occupied & 26 dB Bandwidth

Date:

Delta 1 [T1] REBW 100 H=z RF Att 30 dB
Faf Lvl 4.67 4B VEW 1l kH=z
55 dBm £.51102204 kH=z SWT 25 = Unit <dBm
55
40.2 de offsec Yi|rT
D1 4507 dBm 2 =
al| [T
a0
Tl OFR
v
3 -
B
v
20 TS e
10
: hl«u
_2
30
» L s a | |
u’\l’
45
Center 454.0125 MH=z 5 kHz/ Span 50 kH=z
Date: 17 . NOV.2019 10:05:15
Emission Mask
REBW 100 H=z RF Att 30 dB
Faf Lvl VEW 1l kH=z
55 dbBm SWT 56 = Unit <dBm
55
40.2 de offsec
IMIT cpE e EE Ex
a0
3
20
10
10 U 1
_2 w
-“wLuMALm WW
vy [ | 4 ¥
4

Center 454.0125 MHz

17.MOV.2019

11.125 kHz/

09:57:30

Span 111.25 kHz
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

FM,12.5kHz,Low Power - Frequency 454.0125 MHz:
99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REW 100 Hz RF Att 30 dm
Faf Lvl =22.64 dB VEW 1l kH=z
45 dBm S.41082164 kH=z SWT 25 = Unit <dBm
a5
40.2 de offsec Yi| 111
a0
alllT
EL! =y st il o
7 —
. . T
T 45
| . Yrd [T1)
10 1HAX -
Dz |3 & dBEm
n I
_10
20 I §
—10
40 !
-5 | 1 i l 4 4 lrl
s MMWM MM
Center 454.0125 MH=z 5 kHz/ Span 50 kH=z

Date: 17.N0OV.2019 10:04:01
Emission Mask
REW 100 Hz RF Att 30 dB
Ref Lvl VEW 1l kHz
45 dBm SWT 5¢ = Unit <dBm
s
40.2 dB Ooffsgt
40 IMIT CHE PLoSED Ex
30
2
P RACES:
0
_10
. | Ud
w |
-3 ll
40 H
I N wa"“ Mo N
5

Center 454.0125 MHz

Date:

17.MOV.2019

09:59:=40

11.125 kHz/

Span 111.25 kHz
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191108005-00B

FM,25kHz,High Power - Frequency 454.0125 MHz:
99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REW 300 Hz RF Att 30 ds
Refl Lvl =5.12 dB VEW 3 kHz
55 dbBm 11.0220440% kEz SWT .86 = Unit <dBm
55
40.2 de offsec Yi|rT
D1 43.08 dBm 1 A1}l [T1]
a0
| T v
3 - =
v
ppfruax
|l——nz (17.08 4B
] m
10 [-
A

10
_2
30 .
; | [ [ ]
Center 454.0125 MH=z 10 kHz/ Span 100 kHz
Date: 17 . NOV.2019 10:25:34
Emission Mask
REBW 200 H=z RF Att 30 dB
Faf Lvl VEW 3 kHz
55 dbBm SWT 7 s Unit <dBm
55
40.2 de offsec
thrm cpp hooEr (& |
a0
3
20 T 1HA

; e

Center 454.0125 MH=z 12.5 kHz/ Span 125 kH=z

Date: 17.MOV.2019 10:21:=47
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

FM,25kHz,Low Power - Frequency 454.0125 MHz:
99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REW 300 H=z RF Att 30 dB
Refl Lvl -5.56 dB VEW 3 kHz
45 diBm 11.0220440% kEz SWT .86 =
as
40.2 de offsec Yi| 111
a0
alllT
30
|01 2681 as —f
Tl T
5 ]
T1 T2 7 -
o + Vo ]

1 0] LHAZ

-

5

i

i

Center 454.0125 MHz

Date: 17.MOV.2019

10 kHz/

10:24:=20

Emission Mask

Span 100 kH=z

REW 300 Hz RF Att 30 dm

Faf Lvl VEW 3 kHz

45 diBm SWT 7 = Unit <dBm
a5

40.2 de offsec

40 LIMIT CHESE PR SSEE Ex
30
2
P REELES 1MA

-

40

Center 454.0125 MHz

Date: 17.MOV.2019

2

10:22:

12.5 kHz/

31

Span 125 kH=z
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191108005-00B

4FSK,12.5kHz,High Power - Frequency 454.0125 MHz:
99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REBW 100 H=z RF Att 30 dB
Refl Lvl Z2.01 aB VEW 1 kHz
55 dbBm 9.11823647 kHzZ SWT 25 = Unit <dBm
55
40.2 de offsec Yi| 111
1 . - = * v
qoERL 4097 dr 1
ﬂ YTl [T1
3 1 -
Yrd [T
ppfruax

10

: %

_40 IN‘J\ PR Y

4
Center 454.0125 MH=z 5 kHz/ Span 50 kH=z
Date: 17 . NOV.2019 09:31:00
Emission Mask
REBW 100 H=z RF Att 30 dB
Faf Lvl VEW 1l kH=z
55 dbBm SWT 56 = Unit <dBm
55

40.2 dB Ooffs

™

LIMIT CHESE PR SSER Ex

) A

10

;0 | L
it P4 bbby

Center 454.0125 MH=z 11.125 kH=z/ Span 111.25 kHz

Date: 17.MOV.2019 09:28:35
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191108005-00B

4FSK,12.5kHz,Low Power - Frequency 454.0125 MHz:
99% Occupied & 26 dB Bandwidth

Marker 1 [T1] REBW 100 H=z RF Att 30 dB
Faf Lvl =2.13 dBm VEW 1l kH=z
45 dBm 454.00804108 MH=Z SWT 25 = Unit <dBm
a5
40.2 de offsec v
a0
30 2
D1 25.58 dBm
It v
z B
| i KEEE
1ol max e e
o b i s S 1
—10
20
—30
a0
N ih

Center 454.0125 MHz

Date: 17.MOV.2019 09:32:53

5 kHz/

Span 50 kHz

Emission Mask

@ Refl Lvl

45 diBm
as

REBUW
VEW

SWT

100 H=z
1l kH=z
56 =

RF Att 30 dB

Unit <dBm

40.2 dB Ooffs
a0 -

™

30

10

-

40

5

B i L/ T

Center 454.0125 MHz

Date: 17.MOV.2019

09:2

11.125 kHz/

6128

Span 111.25 kHz
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191108005-00B

FCC §2.1051 & 822.861 & §74.462 & § 80.211 & §890.210 - 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 1GHz, 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: 27.2°C
Relative Humidity: 53%
Tester: Blake Yang
Test Date: 2019-11-17

Test Mode: Transmitting, please refer to the following plots.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

Part 90:

FM,12.5kHz,High Power - Frequency 453.2125 MHz

Marker 1 [T1] REBW 100 kHz RF Att 20 dB
Faf Lvl =35.82 dBm VEW 300 kHz
50.2 dBm 206.69338077 MHZ SWT 245 ms Unit <dBm
50.2
40.2 HE Offset vl ‘
40
30
20
1MAX
1
10
ool pa od am
30
—40 ﬂ
498
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 17 . NOV.2019 12:07:23
Marker 1 [T1] REBW 1 MH=z RF Att 10 dB
Faf Lvl =34.74 dBm VEBW 3 MHz
30.2 dBm 1.36072144 GHzZ SWT 10 ms Unit <dBm
30.2
40.2 de offsec Yi|rT
1.360
20
10
o
1MAX
-1
—zolma——=d g
30
_ql‘/\,\'lm Ak T el e o SO S I 1Y et i
50
GO .8
Start 1 GHz 400 MHz/ Stop 5 GH=z
Date: 17 . NOV.2019 12:08:22

1ERM

1ERM
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

4FSK,12.5kHz,High Power - Frequency 453.2125 MHz

Marker 1 [T1] REBW 100 kHz RF Att 20 dB
Faf Lvl =33.32 dBm VEW 300 kHz
50.2 dBm 206.69338077 MHZ SWT 245 ms Unit <dBm
50.2
40.2 HE Offset vl ‘ 5
40
30
20
1MAX 1RH
1
10
ool od 4w
30 -
| 1 Iqlii | |
498
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 17 . NOV.2019 12:03:29
Marker 1 [T1] REBW 1 MH=z RF Att 10 dB
Faf Lvl =34.00 dBm VEW 3 MHz
30.2 dBm 1.36072144 GHzZ SWT 10 ms Unit <dBm
30.2
40.2 de offsec Yi| 111 3
1.3607
20
10
o
1RH
-1
—zolma——=d g
30 T
_q,“,-\)\l_mﬁ b O e B W PO R e T T e
50
GO .8
Start 1 GHz 400 MHz/ Stop 5 GH=z
Date: 17 . NOV.2019 12:08:31
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Bay Area Compliance Laboratories Corp.

(Dongguan)

Report No.: RDG191108005-00B

Part 80:

FM,25kHz,High Power - Frequency 459.9875 MHz

Marker 1 [T1] REBW 100 kHz RF Att 20 dB
Refl Lvl =35.82 dBm VEW 300 kHz
§0.2 dBm 920.30060120 MHZ SWT 245 ms Unit <Bm
50.2
40.2 de offsec ¥Yi| 1171
40
30
20
1ERM
1
10
D1l -1 dBm.
—z0
30
1 1 o 1
49.8
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 17 . NOV.2019 12:09:54
Marker 1 [T1] REBW 1 MH=z RF Att 10 dB
Refl Lvl =34.74 dBm VEW 3 MHz
30.2 <Bm 2.87535070 GHz SWT 10 m= Unit <dBm
30.2
40.2 de offsec Yi|rT
20
10
o
1MAX 1ERM
-1
D11 1 B
-z0
30
- g e Sica V. P LN i e i Mt Y et Vi NNV L
50
9.8
Start 1 GHz 400 MHz/ Stop 5 GH=z
Date: 17 . NOV.2019 12:10:22
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

Part 74:

FM,12.5kHz,High Power - Frequency 450.03125 MHz

Marker 1 [T1] REBW 100 kHz RF Att 20 dB
Refl Lvl =33.32 dBm VEW 300 kHz
§0.2 dBm 900.86172345 MHZ SWT 245 ms Unit <Bm
50.2
40.2 HE Offset vl ‘ 5
40
a0
20
1EM
1
10
ool od 4w
30
| H[FI Ll
46 .4
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 17 . NOV.2019 12:12:54
Marker 1 [T1] REBW 1 MH=z RF Att 10 dB
Refl Lvl =35.00 dBm VEW 3 MHz
30.2 <Bm 1.344685938 GHz SWT 10 m= Unit <dBm
30.2
40.2 de offsec Yi| 111
20
10
o
1MAX 1EM
-1
2ol —od an
30
_q,t/n_.,\l I VLY i it T Wt " Dttt 0 W
50
GO &
Center 3 GHz 400 MHz/ Span 4 GH=z
Date: 17 . NOV.2019 12:14:33

Page 42 of 61




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

FM,25kHz,High Power - Frequency 450.03125 MHz

Marker 1 [T1] REBW 100 kHz RF Att 20 dB
Refl Lvl =33.32 dBm VEW 300 kHz
§0.2 dBm 900.86172345 MHZ SWT 245 ms Unit <Bm
50.2
40.2 HE Offset v.|rr1 ‘ 5
40
a0
20
1HAX 1EM
1
10
D1l -1 dBm.
—z0
30
F] [ i[]l I
46 .4
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 17 . NOV.2019 12:11:48
Marker 1 [T1] REBW 1 MH=z RF Att 10 dB
Refl Lvl =32.30 dBm VEW 3 MHz
30.2 <Bm 1.344685938 GHz SWT 10 m= Unit <dBm
30.2
40.2 de offsec Yi| 111
20
10
o
1EM
-1
D11 1 B
-z0
30 1
40 H/‘AAIOM v_“MNWMMMWW
50
GO &
Start 1 GHz 400 MHz/ Stop 5 GH=z
Date: 17 . NOV.2019 12:11:17
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

4FSK,12.5kHz,High Power - Frequency 450.03125 MHz

Marker 1 [T1] REBW 100 kHz RF Att 20 dB
Refl Lvl =35.82 dBm VEW 300 kHz
§0.2 dBm 900.86172345 MHZ SWT 245 ms Unit <Bm
50.2
40.2 de offsec ¥Yi| 1171 3 2 ABn
40
30
20
1MAX 1ERM
1
10
ool od 4w
30
1
L I
49.8
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 17 . NOV.2019 12:12:38
Marker 1 [T1] REBW 1 MH=z RF Att 10 dB
Refl Lvl =33.54 dBm VEW 3 MHz
30.2 <Bm 1.344685938 GHz SWT 10 m= Unit <dBm
30.2
40.2 de offsec Yi| 111
20
10
o
1ERM
-1
2ol —od an
30 T
4o ,N;\I._r\.._..i‘-\ R T S Dl at Vo e It Vv Vo Y Y TN
N e
50
9.8
Center 3 GHz 400 MHz/ Span 4 GH=z
Date: 17 . NOV.2019 12:14:43
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

Part 22:

FM,12.5kHz,High Power - Frequency 454.0125 MHz

Marker 1 [T1] REBW 100 kHz RF Att 20 dB
Faf Lvl =33.32 dBm VEW 300 kHz
S0.2 dBm 908.63727455 MHZ SWT 245 ms Unit <dBm
50.2
40.2 HE Offset vl ‘ 5
40
a0
20
1
10
Dl =1 dBm.
_20
30 o
—a0 [I w L | |
49.8
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 17 . NOV.2019 12:17:23
Marker 1 [T1] REBW 1 MH=z RF Att 10 dB
Faf Lvl =25.,37 JdBm VEBW 3 MHz
30.2 dBm 1.36072144 GHzZ SWT 10 ms Unit <dBm
30.2
40.2 de offsec Yi|rT e
1.3607
20
10
o
1MAX
-1
|—D) 1 =1z}
—z0
30
P
—aohe s _,_J\_,.-.“L PR ML i T A b A ]
50
69,8
Center 3 GHz 400 MHz/ Span 4 GH=z
Date: 17 . NOV.2019 12:16:230

1ERM

1ERM
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Bay Area Compliance L

aboratories Corp. (Dongguan) Report No.: RDG191108005-00B

FM,25kHz,High Power - Frequency 454.0125 MHz

Marker 1 [T1] REBW 100 kHz RF Att 20 dB
Ref Lvl -35.82 JBm VBW 300 kHz
§0.2 dBm 90€.63727455 MHZ SWT 245 ms Unit <Bm
50.2
40.2 de offsec ¥Yi| 1171 3 2 ABn
40
a0
20
1MAX 1EM
1
10
D1l -1 dBm.
—z0
30
—q0 i i N
46 .4
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 17 . NOV.2019 12:17:35
Marker 1 [T1] REBW 1 MH=z RF Att 10 dB
Ref Lvl =24.62 JdBm VBW 3 MHz
30.2 <Bm 1.36072144 GHz SWT 10 m= Unit <dBm
30.2
40.2 de offsec Yi| 111 >
1.3607
20
10
o
1EM
-1
D11 1 B
-z0
1
30
me hedabnl o AT i B O T e s WP TN OV T NV BRI oo,
50
GO &
Center 3 GHz 400 MHz/ Span 4 GH=z
Date: 17 . NOV.2019 12:16:19
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

4FSK,12.5kHz,High Power - Frequency 454.0125 MHz

Marker 1 [T1] REBW 100 kHz RF Att 20 dB
Faf Lvl =33.32 dBm VEW 300 kHz
S0.2 dBm 908.63727455 MHZ SWT 245 ms Unit <dBm
50.2
40.2 HE Offset vl ‘ 5
40
30
20
1MAX 1RH
1
10
Dl =1 dBm.
—20
30 o
[ |
498
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 17 . NOV.2019 12:17:50
Marker 1 [T1] REBW 1 MH=z RF Att 10 dB
Faf Lvl =38.74 dBm VEW 3 MHz
30.2 dBm £.89178357 GHz SWT 10 ms Unit <dBm
30.2
40.2 de offsec Yi| 111 3
20
10
o
1RH
-1
D11 1 B
—20
30
b L L el et Rt P R L e R B Y SPIP S S
50
69,8
Center 3 GHz 400 MHz/ Span 4 GH=z
Date: 17 . NOV.2019 12:16:02
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191108005-00B

FCC §2.1053 & 822.861 & §74.462 &880.211 & §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: 27.2°C
Relative Humidity: 53%
Tester: Lucy Lu
Test Date: 2019-11-17

Test Mode: Transmitting(high power level was tested)
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

30MHz - 5GHz:
Part 90
. Substituted Method

Receiver - Absolute . .

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

(dBm) (dBd/dBi) (dB)
FM,Frequency: 453.2125MHz-12.5 kHz
906.4250 H 57.88 -38.99 0.00 1.03 -40.02 -20.00 20.02
906.4250 \% 56.04 -42.80 0.00 1.03 -43.83 -20.00 23.83
1359.64 H 38.40 -65.05 9.41 1.18 -56.82 -20.00 36.82
1359.64 A\ 39.34 -64.27 9.41 1.18 -56.04 -20.00 36.04
1812.85 H 37.85 -66.38 10.94 1.21 -56.65 -20.00 36.65
1812.85 \Y% 39.14 -65.03 10.94 1.21 -55.30 -20.00 35.30
2266.06 H 3591 -67.46 11.87 1.19 -56.78 -20.00 36.78
2266.06 \ 36.70 -67.40 11.87 1.19 -56.72 -20.00 36.72
2719.28 H 3743 -64.94 12.29 1.35 -54.00 -20.00 34.00
2719.28 A% 36.50 -66.62 12.29 1.35 -55.68 -20.00 35.68
3172.49 H 37.80 -63.72 12.33 1.54 -52.93 -20.00 32.93
3172.49 \% 36.93 -64.00 12.33 1.54 -53.21 -20.00 33.21
3625.70 H 38.40 -62.17 12.23 1.57 -51.51 -20.00 31.51
3625.70 A% 37.70 -61.95 12.23 1.57 -51.29 -20.00 31.29
4078.91 H 36.50 -62.83 12.47 1.46 -51.82 -20.00 31.82
4078.91 \Y% 36.54 -63.53 12.47 1.46 -52.52 -20.00 32.52
4532.13 H 37.50 -60.46 13.37 1.53 -48.62 -20.00 28.62
4532.13 \% 36.70 -61.58 13.37 1.53 -49.74 -20.00 29.74
4FSK,Frequency: 453.2125MHz-12.5 kHz

906.4250 H 63.87 -33.00 0.00 1.03 -34.03 -20.00 14.03
906.4250 \'% 63.98 -34.86 0.00 1.03 -35.89 -20.00 15.89
1359.64 H 48.89 -54.56 9.41 1.18 -46.33 -20.00 26.33
1359.64 A" 49.30 -54.31 9.41 1.18 -46.08 -20.00 26.08
1812.85 H 46.50 -57.73 10.94 1.21 -48.00 -20.00 28.00
1812.85 \Y% 48.77 -55.40 10.94 1.21 -45.67 -20.00 25.67
2266.06 H 45.23 -58.14 11.87 1.19 -47.46 -20.00 27.46
2266.06 \% 46.64 -57.46 11.87 1.19 -46.78 -20.00 26.78
2719.28 H 41.80 -60.57 12.29 1.35 -49.63 -20.00 29.63
2719.28 \Y% 41.70 -61.42 12.29 1.35 -50.48 -20.00 30.48
3172.49 H 43.15 -58.37 12.33 1.54 -47.58 -20.00 27.58
3172.49 \% 47.38 -53.55 12.33 1.54 -42.76 -20.00 22.76
3625.70 H 37.88 -62.69 12.23 1.57 -52.03 -20.00 32.03
3625.70 A% 37.87 -61.78 12.23 1.57 -51.12 -20.00 31.12
4078.91 H 36.50 -62.83 12.47 1.46 -51.82 -20.00 31.82
4078.91 \% 3591 -64.16 12.47 1.46 -53.15 -20.00 33.15
4532.13 H 35.70 -62.26 13.37 1.53 -50.42 -20.00 30.42
4532.13 A% 37.02 -61.26 13.37 1.53 -49.42 -20.00 29.42
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

Part 80
. Substituted Method
Receiver - Absolute . .
Frequency | Polar Reading | Substituted | Antenna Cable L] Limit Margin
(MHz) (H/V) (dBuV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM,Frequency: 459.9875MHz-25 kHz
919.9750 H 62.92 -33.39 0.00 0.99 -34.38 -13.00 21.38
919.9750 \% 54.17 -44.01 0.00 0.99 -45.00 -13.00 32
1379.96 H 38.74 -64.87 9.50 1.20 -56.57 -13.00 43.57
1379.96 \Y% 40.00 -63.73 9.50 1.20 -55.43 -13.00 42.43
1839.95 H 38.40 -65.81 11.02 1.20 -55.99 -13.00 42.99
1839.95 A\ 36.87 -67.27 11.02 1.20 -57.45 -13.00 44.45
2299.94 H 37.80 -65.49 11.92 1.20 -54.77 -13.00 41.77
2299.94 A% 37.21 -66.91 11.92 1.20 -56.19 -13.00 43.19
2759.93 H 38.54 -63.76 12.30 1.38 -52.84 -13.00 39.84
2759.93 \' 37.80 -65.12 12.30 1.38 -54.20 -13.00 41.2
321991 H 37.67 -63.76 12.31 1.55 -53.00 -13.00 40
3219.91 \Y 36.80 -63.91 12.31 1.55 -53.15 -13.00 40.15
3679.90 H 37.87 -62.55 12.24 1.55 -51.86 -13.00 38.86
3679.90 \ 38.87 -60.88 12.24 1.55 -50.19 -13.00 37.19
4139.89 H 35.80 -63.35 12.61 1.48 -52.22 -13.00 39.22
4139.89 \% 37.60 -62.23 12.61 1.48 -51.10 -13.00 38.1
4599.88 H 36.87 -60.87 13.32 1.52 -49.07 -13.00 36.07
4599.88 \Y% 36.85 -61.11 13.32 1.52 -49.31 -13.00 36.31
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

Part 74
. Substituted Method

Receiver - Absolute . .

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

(dBm) (dBd/dBi) (dB)
FM,Frequency: 450.03125MHz-12.5 kHz
900.06250 H 59.50 -37.64 0.00 1.05 -38.69 -20.00 18.69
900.06250 \% 54.78 -44.37 0.00 1.05 -45.42 -20.00 25.42
1350.09 H 37.75 -65.63 9.37 1.17 -57.43 -20.00 37.43
1350.09 \% 39.64 -63.91 9.37 1.17 -55.71 -20.00 35.71
1800.13 H 37.82 -66.43 10.90 1.22 -56.75 -20.00 36.75
1800.13 \Y% 38.75 -65.43 10.90 1.22 -55.75 -20.00 35.75
2250.16 H 36.05 -67.36 11.85 1.19 -56.70 -20.00 36.70
2250.16 \ 35.80 -68.30 11.85 1.19 -57.64 -20.00 37.64
2700.19 H 36.31 -66.10 12.28 1.34 -55.16 -20.00 35.16
2700.19 A" 36.67 -66.55 12.28 1.34 -55.61 -20.00 35.61
3150.22 H 37.29 -64.27 12.34 1.53 -53.46 -20.00 33.46
3150.22 \% 37.42 -63.61 12.34 1.53 -52.80 -20.00 32.80
3600.25 H 36.60 -64.03 12.22 1.58 -53.39 -20.00 33.39
3600.25 A" 36.26 -63.34 12.22 1.58 -52.70 -20.00 32.70
4050.28 H 36.70 -62.72 12.41 1.46 -51.77 -20.00 31.77
4050.28 \Y% 35.76 -64.42 12.41 1.46 -53.47 -20.00 33.47
4500.31 H 35.70 -62.37 13.40 1.54 -50.51 -20.00 30.51
4500.31 \% 36.41 -62.02 13.40 1.54 -50.16 -20.00 30.16
FM,Frequency: 450.03125MHz-25 kHz

900.06250 H 56.15 -40.99 0.00 1.05 -42.04 -13.00 29.04
900.06250 \% 50.72 -48.43 0.00 1.05 -49.48 -13.00 36.48
1350.09 H 38.41 -64.97 9.37 1.17 -56.77 -13.00 43.77
1350.09 A" 38.55 -65.00 9.37 1.17 -56.80 -13.00 43.8
1800.13 H 38.76 -65.49 10.90 1.22 -55.81 -13.00 42.81
1800.13 \Y% 39.52 -64.66 10.90 1.22 -54.98 -13.00 41.98
2250.16 H 36.83 -66.58 11.85 1.19 -55.92 -13.00 42.92
2250.16 \% 36.43 -67.67 11.85 1.19 -57.01 -13.00 44.01
2700.19 H 36.29 -66.12 12.28 1.34 -55.18 -13.00 42.18
2700.19 A" 35.82 -67.40 12.28 1.34 -56.46 -13.00 43.46
3150.22 H 36.43 -65.13 12.34 1.53 -54.32 -13.00 41.32
3150.22 \% 36.87 -64.16 12.34 1.53 -53.35 -13.00 40.35
3600.25 H 36.35 -64.28 12.22 1.58 -53.64 -13.00 40.64
3600.25 A" 36.64 -62.96 12.22 1.58 -52.32 -13.00 39.32
4050.28 H 35.66 -63.76 12.41 1.46 -52.81 -13.00 39.81
4050.28 \Y% 36.08 -64.10 12.41 1.46 -53.15 -13.00 40.15
4500.31 H 35.77 -62.30 13.40 1.54 -50.44 -13.00 37.44
4500.31 \% 35.26 -63.17 13.40 1.54 -51.31 -13.00 38.31
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

. Substituted Method
Receiver - Absolute - .
Frequency | Polar Reading | Substituted | Antenna Cable Lo Limit Margin
(MHz) (HIV) (dBuV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
4FSK,Frequency: 450.03125MHz

900.06250 H 65.35 -31.79 0.00 1.05 -32.84 -20.00 12.84
900.06250 \% 63.02 -36.13 0.00 1.05 -37.18 -20.00 17.18
1350.09 H 52.02 -51.36 9.37 1.17 -43.16 -20.00 23.16
1350.09 A\ 49.73 -53.82 9.37 1.17 -45.62 -20.00 25.62
1800.13 H 46.30 -57.95 10.90 1.22 -48.27 -20.00 28.27
1800.13 \Y% 51.24 -52.94 10.90 1.22 -43.26 -20.00 23.26
2250.16 H 44.05 -59.36 11.85 1.19 -48.70 -20.00 28.70
2250.16 \% 46.82 -57.28 11.85 1.19 -46.62 -20.00 26.62
2700.19 H 42.31 -60.10 12.28 1.34 -49.16 -20.00 29.16
2700.19 A% 41.14 -62.08 12.28 1.34 -51.14 -20.00 31.14
3150.22 H 44.83 -56.73 12.34 1.53 -45.92 -20.00 25.92
3150.22 \ 47.12 -53.91 12.34 1.53 -43.10 -20.00 23.10
3600.25 H 37.04 -63.59 12.22 1.58 -52.95 -20.00 32.95
3600.25 A% 35.85 -63.75 12.22 1.58 -53.11 -20.00 33.11
4050.28 H 37.54 -61.88 12.41 1.46 -50.93 -20.00 30.93
4050.28 \Y% 36.78 -63.40 12.41 1.46 -52.45 -20.00 32.45
4500.31 H 38.40 -59.67 13.40 1.54 -47.81 -20.00 27.81
4500.31 \% 37.54 -60.89 13.40 1.54 -49.03 -20.00 29.03
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

Part 22
. Substituted Method

Receiver - Absolute . .

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

(dBm) (dBd/dBi) (dB)
4FSK,Frequency: 454.0125MHz
908.0250 H 72.65 -24.16 0.00 1.03 -25.19 -13.00 12.19
908.0250 \% 63.50 -35.26 0.00 1.03 -36.29 -13.00 23.29
1362.04 H 46.45 -57.02 9.42 1.18 -48.78 -13.00 35.78
1362.04 \Y% 48.08 -55.54 9.42 1.18 -47.30 -13.00 34.30
1816.05 H 45.50 -58.73 10.95 1.21 -48.99 -13.00 35.99
1816.05 A\ 47.15 -57.02 10.95 1.21 -47.28 -13.00 34.28
2270.06 H 47.29 -56.07 11.88 1.19 -45.38 -13.00 32.38
2270.06 A% 47.55 -56.55 11.88 1.19 -45.86 -13.00 32.86
2724.08 H 41.28 -61.08 12.29 1.36 -50.15 -13.00 37.15
2724.08 \ 39.51 -63.59 12.29 1.36 -52.66 -13.00 39.66
3178.09 H 43.12 -58.39 12.33 1.54 -47.60 -13.00 34.60
3178.09 A% 43.47 -57.43 12.33 1.54 -46.64 -13.00 33.64
3632.10 H 37.11 -63.44 12.23 1.57 -52.78 -13.00 39.78
3632.10 \ 37.20 -62.46 12.23 1.57 -51.80 -13.00 38.80
4086.11 H 38.53 -60.78 12.49 1.47 -49.76 -13.00 36.76
4086.11 \% 37.50 -62.54 12.49 1.47 -51.52 -13.00 38.52
4540.13 H 37.50 -60.44 13.37 1.53 -48.60 -13.00 35.60
4540.13 \Y% 36.70 -61.54 13.37 1.53 -49.70 -13.00 36.70
FM,Frequency: 454.0125MHz-25 kHz

908.0250 H 59.20 -37.61 0.00 1.03 -38.64 -13.00 25.64
908.0250 A% 55.30 -43.46 0.00 1.03 -44.49 -13.00 31.49
1362.04 H 36.58 -66.89 9.42 1.18 -58.65 -13.00 45.65
1362.04 \ 38.15 -65.47 9.42 1.18 -57.23 -13.00 44.23
1816.05 H 37.73 -66.50 10.95 1.21 -56.76 -13.00 43.76
1816.05 A% 38.63 -65.54 10.95 1.21 -55.80 -13.00 42.80
2270.06 H 37.05 -66.31 11.88 1.19 -55.62 -13.00 42.62
2270.06 \Y% 36.38 -67.72 11.88 1.19 -57.03 -13.00 44.03
2724.08 H 36.96 -65.40 12.29 1.36 -54.47 -13.00 41.47
2724.08 \% 37.33 -65.77 12.29 1.36 -54.84 -13.00 41.84
3178.09 H 37.47 -64.04 12.33 1.54 -53.25 -13.00 40.25
3178.09 \Y% 37.81 -63.09 12.33 1.54 -52.30 -13.00 39.30
3632.10 H 36.07 -64.48 12.23 1.57 -53.82 -13.00 40.82
3632.10 \% 35.70 -63.96 12.23 1.57 -53.30 -13.00 40.30
4086.11 H 37.50 -61.81 12.49 1.47 -50.79 -13.00 37.79
4086.11 A% 36.80 -63.24 12.49 1.47 -52.22 -13.00 39.22
4540.13 H 35.80 -62.14 13.37 1.53 -50.30 -13.00 37.30
4540.13 \% 36.70 -61.54 13.37 1.53 -49.70 -13.00 36.70
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Substituted Method
Receiver - Absolute - .
Frequency | Polar Reading | Substituted | Antenna Cable Lo Limit Margin
(MHz) (HV) (dBuV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
4FSK,Frequency: 454.0125MHz-12.5 kHz
908.0250 H 60.24 -36.57 0.00 1.03 -37.60 -13.00 24.60
908.0250 \% 55.08 -43.68 0.00 1.03 -44.71 -13.00 31.71
1362.04 H 37.03 -66.44 9.42 1.18 -58.20 -13.00 45.20
1362.04 A\ 37.02 -66.60 9.42 1.18 -58.36 -13.00 45.36
1816.05 H 37.20 -67.03 10.95 1.21 -57.29 -13.00 44.29
1816.05 \Y% 38.99 -65.18 10.95 1.21 -55.44 -13.00 42.44
2270.06 H 36.42 -66.94 11.88 1.19 -56.25 -13.00 43.25
2270.06 \% 35.76 -68.34 11.88 1.19 -57.65 -13.00 44.65
2724.08 H 36.81 -65.55 12.29 1.36 -54.62 -13.00 41.62
2724.08 A% 36.80 -66.30 12.29 1.36 -55.37 -13.00 42.37
3178.09 H 37.27 -64.24 12.33 1.54 -53.45 -13.00 40.45
3178.09 \ 37.90 -63.00 12.33 1.54 -52.21 -13.00 39.21
3632.10 H 35.50 -65.05 12.23 1.57 -54.39 -13.00 41.39
3632.10 A% 35.80 -63.86 12.23 1.57 -53.20 -13.00 40.20
4086.11 H 36.70 -62.61 12.49 1.47 -51.59 -13.00 38.59
4086.11 \Y% 38.13 -61.91 12.49 1.47 -50.89 -13.00 37.89
4540.13 H 35.87 -62.07 13.37 1.53 -50.23 -13.00 37.23
4540.13 \% 35.00 -63.24 13.37 1.53 -51.40 -13.00 38.40
Note:

Absolute Level = Substituted Level - Cable loss + Antenna Gain
Margin = Limit- Absolute Level
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FCC 82.1055 & § 22.355 & §74.464& §80.209 & §890.213 - 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: 27.2°C
Relative Humidity: 53 %
Tester: Blake Yang
Test Date: 2019-11-17

Test Mode: Transmitting
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FCC Part 90:
FM,12.5kHz, Reference Frequency: 453.2125 MHz, Limit: +2.5 ppm
Temperature Voltage Supplied e ) Frequency Error
(C) (Voo) SIEUeny (ppm)
(MH2)
30 453212521 0.05
-20 453.212368 -0.29
10 453212657 0.35
0 453.212390 -0.24
10 13.6 453.212625 0.28
20 453.212520 0.04
30 453.212993 1.09
40 453.212141 -0.79
50 453.212202 -0.66
20 11.56 453.212967 1.03
20 15.64 453.212794 0.65
4FSK, 12.5kHz, Reference Frequency: 453.2125 MHz, Limit: +2.5 ppm
Temperature Voltage Supplied Measured Frequency Error
() (Voo) F (ppm)
(MH2z)
-30 453.212505 0.01
-20 453.212735 0.52
-10 453212717 0.48
0 453.212584 0.19
10 13.6 453.212115 -0.85
20 453.212560 0.13
30 453.212905 0.89
40 453.212175 -0.72
50 453.212376 -0.27
20 11.56 453.212936 0.96
20 15.64 453.212896 0.87
FCC Part 80:
FM,25kHz, Reference Frequency: 459.9875 MHz,Limit: £5.0 ppm
Temperature Voltage Supplied il2EElE Frequency Error
(c) (Voo) e (ppm)
(MHz)
-30 459.987312 -0.41
20 459.987339 -0.35
-10 459.987153 -0.75
0 459.987323 -0.38
10 13.6 459.987898 0.87
20 459.987520 0.04
30 459.987387 -0.25
40 459.987513 0.03
50 459.987968 1.02
20 11.56 459.987694 0.42
20 15.64 459.987607 0.23
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FCC Part 74:
FM, 12.5kHz, Reference Frequency: 450.03125 MHz, Limit: +5.0 ppm
Temperature Voltage Supplied MIZEEDES Frequency Error
(C) (Voc) Freduency (ppm)
(MH2)
-30 450.030959 -0.65
-20 450.031188 -0.14
-10 450.031117 -0.30
0 450.031038 -0.47
10 13.6 450.030872 -0.84
20 450.031235 -0.03
30 450.031522 0.60
40 450.030900 -0.78
50 450.031240 -0.02
20 11.56 450.031375 0.28
20 15.64 450.031251 0.00
4FSK, 12.5kHz, Reference Frequency: 450.03125 MHz, Limit: £5.0 ppm
Temperature Voltage Supplied LS Frequency Error
(C) (Voo) AR (ppm)
(MHz)
-30 450.031287 0.08
-20 450.031104 -0.32
-10 450.031594 0.76
0 450.031639 0.86
10 13.6 450.031581 0.74
20 450.031221 -0.06
30 450.031058 -0.43
40 450.031021 -0.51
50 450.031291 0.09
20 11.56 450.031149 -0.22
20 15.64 450.031678 0.95
FM, 25kHz, Reference Frequency: 450.03125 MHz, Limit: £5.0 ppm
Temperature Voltage Supplied sz LG Frequency Error
(C) (Voo) ey (ppm)
(MHz)
-30 450.031111 -0.31
-20 450.030927 -0.72
-10 450.031556 0.68
0 450.031217 -0.07
10 13.6 450.031430 0.40
20 450.031270 0.04
30 450.031638 0.86
40 450.031618 0.82
50 450.031275 0.06
20 11.56 450.031524 0.61
20 15.64 450.031445 0.43
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FCC Part 22:

FM, 12.5kHz, Reference Frequency: 454.0125 MHz, Limit: £5.0 ppm
Temperature Voltage Supplied el Frequency Error
(C) (Voo) Ay (ppm)

(MHz)
-30 454.012202 -0.66
-20 454.012865 0.80
-10 454.012192 -0.68
0 454.012072 -0.94
10 13.6 454.012882 0.84
20 454.012520 0.04
30 454.012889 0.86
40 454.012524 0.05
50 454.012288 -0.47
20 11.56 454.012673 0.38
20 15.64 454.012532 0.07
4FSK,12.5kHz, Reference Frequency: 454.0125 MHz, Limit: £5.0 ppm
Temperature Voltage Supplied LezEL el Frequency Error
(C) (Voo) ey (ppm)
(MHz2)
230 454.012552 0.11
-20 454.012124 -0.83
-10 454.012167 -0.73
0 454.012102 -0.88
10 13.6 454.012851 0.77
20 454.012528 0.06
30 454.012246 -0.56
40 454.012979 1.06
50 454.012137 -0.80
20 11.56 454.012668 0.37
20 15.64 454.012139 -0.80
FM, 25kHz, Reference Frequency: 454.0125 MHz, Limit: £5.0 ppm
Temperature Voltage Supplied zesue Frequency Error
(c) (Voo) ey (ppm)
(MHz)
-30 454.012764 0.58
-20 454.012224 -0.61
-10 454.012187 -0.69
0 454.012863 0.80
10 13.6 454.012917 0.92
20 454.012534 0.07
30 454.012882 0.84
40 454.012678 0.39
50 454.012571 0.16
20 11.56 454.012679 0.39
20 15.64 454.012206 -0.65
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FCC §90.214 - TRANSIENT FREQUENCY BEHAVIOR

Applicable Standard

Regulations: FCC §90.214
Test method: ANSI/TIA-603-D 2010, section 2.2.19.3

Test Procedure

a)
b)

¢)
d)
e)

f)
g)

h)

)

3

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 Py.

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 1 [— Attenuator 2 Q
% Spectrum Analyzer

Signal 2

Generator .

Page 59 of 61




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191108005-00B

Test Data

Environmental Conditions

Temperature: 27.2°C
Relative Humidity: 53 %
Tester: Blake Yang
Test Date: 2019-11-17

Test Mode: Transmitting

Chan?ELSZSJaCIng TranSI(ergg)Perlod Transient Frequency Result
<10(t;) +12.5 kHz
12.5 <25(ty) +6.25 kHz Pass
<10(t3) +12.5 kHz

Please refer to the following plots.
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