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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-08 A

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

EUT Name: | DIGITAL MOBILE RADIO

EUT Model: | HM782 U2

Modulation Type: | FM, 4FSK

Channel Spacing: | 12.5 kHz/25kHz

Frequency Range: | 450-470 MHz

Antenna GainA : | 1dBi

Rated Input Voltage: | DC 10.8~15.6V

Serial Number: | RDG2001022008-RF-S1

EUT Received Date: | 2020.10.23

EUT Received Status: | Good

Objective

This report is prepared on behalf of Hytera Communications Corporation Limited in accordance with
RSS-119 Issue 12, May 2015 and RSS-Gen, March 2019 Amendment 1.

Related Submittal(s)/Grant(s)

RSS-247 submissions with IC: 8913A-HM78XU2

Test Methodology
All tests and measurements indicated in this document were performed in accordance with:

RSS-119, Issue 12, May 2015. Radio Transmitters and Receivers Operating in the Land Mobile and Fixed
Services in the Frequency Range 27.41-960 MHz.

RSS-Gen, March 2019 Amendment 1, General Requirements for Compliance of Radio Apparatus

ANSI C63.26-2015, American National Standard for Compliance Testing of Transmitters Used in
Licensed Radio Services
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-08 A

Measurement Uncertainty

Parameter Measurement Uncertainty
Occupied Channel Bandwidth +5 %
RF output power, conducted +0.61dB
Unwanted Emissions, conducted +2.47dB
All emissions, radiated +3.62dB
Temperature +1C
Humidity +5%
DC and low frequency voltages +0.4%
Time 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 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 may contain data that are not covered by the accreditation scope and shall be marked with an
asterisk “¥”.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-08 A

SYSTEM TEST CONFIGURATION

Justification

The system was configured for testing in test mode.

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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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-08 A

Block Diagram of Test Setup
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SUMMARY OF TEST RESULTS

RSS-ll;izl::SS-Gen Description Of Test Result
RSS-119§ 5.1 Interface Impedance Compliance
RSS-119§5.2 Type of Modulation Compliance
RSS-119§5.3 Transmitter Frequency stability Compliance
RSS-119§5.4 Transmitter output power Compliance
RSS-119§ 5.5 Occupied Bandwidth Compliance
RSS-119§5.8 Unwanted Emissions (Radiated) Compliance
RSS-119§ 5.8 Unwanted Emissions (Conducted) Compliance
RSS-119§ 5.9 Transient Frequency Behavior Compliance
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-08A

TEST EQUIPMENT LIST
Manufacturer Description Model Serial Number Calg):tzi‘:ion nggli;‘;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
ggﬁﬁgig;fgs Horn Antenna ARH4223-02 | 'OOTTSOOL 1 9017.10.06 | 2020-12-05
R&S Spectrum Analyzer FSP 38 100478 2020-07-07 2021-07-07
HUBER+SUHNER Coaxial Cable SUCOELEX | MY369/26/26EA | 20200925 | 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’?;:stgf 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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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-08 A

RSS-119 §5.1 - INTERFACE IMPEDANCE

According to According to RSS-119, Issue 12 §5.1, the preferred impedance is 600 ohms resistive for
audio frequencies, and 50 ohms for radio frequencies. This product has complied with this requirement
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-08 A

RSS-119 §5.2- TYPES OF MODULATION

Applicable Standard
According to RSS-119, Issue 12 §5.2

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.: RDG201022008-08 A

Audio Frequency Response — High Power

12.5kHz:
Carrier Frequency: 460MHz
Modulation Frequency Response data

(Hz) (dB)
300 -11.07
400 -8.52
500 -6.19
600 -4.41
700 -3.34
800 -2.31
900 -1.03
1000 0.00
1200 1.30
1400 2.99
1600 3.82
1800 5.18
2000 5.80
2200 6.95
2400 7.34
2600 8.20
2800 8.31
3000 8.61
ALDIO FREQUENCY RESPONSE

120

70 l//;

RESPONSE ATTENUATION (4B)
g 8

-180
250 500 1000 2000
FREQUENCY (Hz)
=== Audio frequancy response == Imk = o ik
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25 kHz:
Carrier Frequency: 460MHz
Modulation Frequency Response data

(Hz) (dB)
300 -11.56
400 -8.72
500 -6.27
600 -4.51
700 -3.39
800 -2.32
900 -1.07
1000 0.00
1200 1.29
1400 2.99
1600 3.83
1800 5.19
2000 5.81
2200 6.96
2400 735
2600 8.17
2800 8.30
3000 8.61
ALDIO FREQUENCY RESPONSE

120

o ——
. ——
/

RESPONSE ATTENUATION (1K)
8

-130 —~
-180 <
250 50 1000 2000
FREQUENCY (Hz)
| = Audio Brequancy response e 1 K e jow Imk




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-08 A

MODULATION LIMITING — High Power

12.5kHz
Carrier Frequency: 460MHz
Instantaneous Steady-state
AudioFrequency iy | eriaton | Devin | beviion | Devii | i
[KHz] [KHz] [KHz] [KHz]
300 1.083 0.205 1.074 0.193 2.5
400 1.392 0.214 1.396 0.208 2.5
500 2.051 0.235 2.051 0.235 2.5
600 2.412 0.234 2.405 0.228 2.5
700 2.378 0.246 2.387 0.256 2.5
800 2.427 0.263 2.395 0.267 2.5
900 2.338 0.317 2.359 0.297 2.5
1000 2.386 0.299 2.378 0.299 2.5
1200 2.342 0.302 2.348 0.302 2.5
1400 2.340 0.311 2.324 0.336 2.5
1600 2.379 0.336 2.386 0.357 2.5
1800 2.391 0.405 2.355 0.405 2.5
2000 2.420 0.409 2.416 0.409 2.5
2200 2.376 0.438 2.366 0.456 2.5
2400 2.449 0.467 2.444 0.464 2.5
2600 2.389 0.513 2.385 0.503 2.5
2800 2.346 0.554 2.316 0.519 2.5
3000 2.241 0.548 2.235 0.516 2.5
Modulation Limiting
30
25 /WF __'___i__=_!'___________‘,‘..--—-_._____%
2.0
g 1.5 //
% 1.0
&
£ o5 -—
2 I —
0.0
300 800 200 1200 1500 1800 2100 2400 2700 3000
AudioInput Level (dB)
= Instantaneous Deviation (@+20d4R) [KFHz] = Instantaneous Dewiaticn (@-204B) [KHz]
— Bteady-state Deviation (@+20dB) [KFz] — Bteady-state Deviation (@-20dB) [ KHz]
T irnit
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-08 A

25kHz:
Carrier Frequency: 460MHz
Instantaneous Steady-state
Audio Frequency (Hz) Deviation Deviation Deviation Deviation Limit
(@+20dB) (@-20dB) (@+20dB) (@-20dB) [KHz]
[KHz] [KHz] [KHz] [KHz]
300 1.301 0.051 1.303 0.050 5
400 1.726 0.057 1.724 0.058 5
500 2.268 0.074 2.267 0.077 5
600 2.707 0.083 2.708 0.083 5
700 3.078 0.104 3.074 0.104 5
800 3.463 0.268 3.462 0.268 5
900 3.995 0.305 3.998 0.303 5
1000 4.476 0.335 4.477 0.333 5
1200 4.478 0.362 4.478 0.366 5
1400 4.467 0.437 4.466 0.437 5
1600 4.453 0.497 4.453 0.495 5
1800 4.456 0.557 4.456 0.556 5
2000 4.464 0.608 4.463 0.608 5
2200 4.447 0.666 4.447 0.665 5
2400 4.456 0.707 4.452 0.705 5
2600 4.484 0.785 4.486 0.784 5
2800 4.514 0.821 4.513 0.819 5
3000 4.363 0.862 4.363 0.862 5
Modulation Limmiting
6.0
5.0
—
4.0
g 30 >
% 2.0 /
e |/
2 1.0 —
= 1
0.0
300 600 200 1200 1500 1800 2100 2400 2700 3000
AudicInputLevel (dB)
———Instantaneous Deviation (@+20dB) [kHz] ——— Instantaneous Deviation (@-20dR) [KHz]
— Steady-state Deviation (@+204B) [kHz] — Steady-state Dewiation (@-20dB) [kHz]
——Limit




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-08A

12.5kHz:

Audio Frequency Low Pass Filter Response — High Power

RESPONSE ATTENUATION (4B)

Beageeges

Carrier Frequency: 460 Hz
Audio Frequency Response Attenuation Limit
(kHz) (dB) (dB)
3.0 -4.8 0.0
3.5 -11.7 -6.7
4.0 -17.3 -12.5
5.0 -27.6 222
7.0 -41.0 -36.8
10.0 -56.1 -52.3
15.0 -73.1 -69.9
20.0 -85.5 -82.5
AUDIO FREQUENCY RESPONSE

g

N

8

NN

AN

AN

10

100

FREQUENCY (kHz)

1000

e Response

—urt
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-08 A

25kHz:
Carrier Frequency: 460MHz
Audio Frequency Response Attenuation Limit
(kHz) (dB) (dB)
3.0 -5.2 0.0
35 -11.9 -2.7
4.0 -17.2 -5.0
5.0 -25.9 -8.9
7.0 -41.3 -14.7
10.0 -56.2 -20.9
15.0 -75.3 -28.0
20.0 -85.6 -28.0
30.0 -85.5 -28.0
50.0 -85.6 -28.0
70.0 -85.0 -28.0
ALDIO FREQUENCY RESPONSE
00
-100 D
\ B
200 -
é 200 \\
- -0 \
500 -
E N
< .80 \\
5 00 \
H 800
000
10 100 100.0
FREQUENCY (kHz)
Abtsnuation
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-08 A

RSS-119 §5.3-TRANSMITTER FREQUENCY STABILITY

Applicable Standard

According to RSS-119, Issue 12 §5.3

Test Procedure

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

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

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

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

(2) For hand carried, battery powered equipment, reduce primary supply voltage to the battery operating
end point which shall be specified by the manufacturer.

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.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-08A

Test Mode: Transmitting

FM, 12.5kHz, f. = 460MHz, High power
Temperature Voltage Measured Frequency Limit
Error
C Ve MHz ppm ppm
-30 460.000148 0.32
220 460.000088 0.19
-10 460.000048 0.10
0 460.000238 0.52
10 13.6 460.000358 0.78
20 460.000088 0.19 2.5
30 460.000298 0.65
40 460.000268 0.58
50 460.000048 0.10
20 10.8 460.000308 0.67
20 15.6 460.000438 0.95
4FSK, 12.5kHz, f. = 460MHz, High power
Temperature Voltage Measured Frequency Limit
Error
C Ve MHz ppm ppm
230 460.000308 0.67
220 459.999938 -0.13
-10 460.000018 0.04
0 460.000378 0.82
10 13.6 460.000338 0.74
20 460.000032 0.07 2.5
30 459.999698 -0.66
40 459.999728 -0.59
50 459.999808 -0.42
20 10.8 460.000178 0.39
20 15.6 460.000638 1.39
FM, 25 kHz, f. = 460MHz, High power
Temperature Voltage Measured Frequency Limit
Error
C Vbc MHz ppm ppm
230 460.000188 0.41
220 459.999768 -0.50
-10 460.000228 0.50
0 460.000518 1.13
10 13.6 460.000558 1.21
20 460.000032 0.07 5.0
30 460.000548 1.19
40 459.999888 -0.24
50 459.999908 -0.20
20 10.8 460.000358 0.78
20 15.6 460.000268 0.58

Pago
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-08 A

RSS-119 §5.4- TRANSMITTER OUTPUT POWER

Applicable Standard
According to RSS-119, Issue 12 §5.4

The output power shall be within £1.0 dB of the manufacturer’s rated power.

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: 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.

Conducted Output ..
Power Limit
Test Test FreTest (dBm) B
Mode | Channel AUenCY ™ High Low High Low
(MHz)
Power Power Power Power
Level Level Level Level
M pr 450.0125 47.01 30.75 46~48 29~31
12.5kHz Middle 460.0000 46.92 30.69 46~48 29~31
High 469.9875 47.07 30.80 46~48 29~31
M Low 450.0125 47.02 30.69 46~48 29~31
25kHz Middle 460.0000 46.94 30.66 46~48 29~31
High 469.9875 47.02 30.81 46~48 29~31
AFSK pr 450.0125 47.02 30.70 46~48 29~31
12.5kHz Middle 460.0000 46.96 30.65 46~48 29~31
' High 469.9875 47.07 30.79 46~48 29~31

Note: The rated high power is S0W (47dBm) and low power is 1W (30 dBm).
The high power range less than 60W in RSS-119 Table 2.

-
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-08A

FM, 12.5kHz:
450.0125 MHz High Power
@

RBW 100 kHz
VBW 300 kHz
SWT 2.5 ms

arker 1 [T1 ]
47.01 dBm
450.014500000 MHz

Ref 60 dBm Att 40 dB

60 Offfet 41]2 dB

[

g adida da A 1 Nl
I v Al ¥
a0

Center 450.0125 MHz 100 kHz/ Span 1 MHz

Date: 24.NOV.2020 18:22:04

460 MHz High Power

RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 46.92 dBm
SWT 2.5 ms 460.002000000 MHz

®

Ref 60 dBm Att 40 dB

60 Offfet 41]2 dB

Forei m A
AR L L) A A e e
-40

Center 460 MHz 100 kHz/ Span 1 MHz

Date: 24.NOV.2020 18:36:37

469.9875 MHz High Power

® RBW 100 Kz arker 1 [T1 ]
VBW 300 kHz 47.07 dBm
Ref 60 dBm Att 40 dB SWT 2.5 ms 469.989500000 MHz
60 Offget 4112 dB
(Al
L
Aol o JAA I \umll PILNT NPT
oAt o ¥
-40
Center 469.9875 MHz 100 kHz/ Span 1 MHz

Date: 24.NOV.2020 18:38:57

Date:

@

[P

Date:

@

Date:

450.0125 MHz Low Power

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
30.75 dBm

Ref 60 dBm Att 40 dB SWT 2.5 ms 450.014500000 MHz
60 Offset 4112 dB
5 (Al
Avi p il PN | T
il ST T i s v A LV
a0

Center 450.0125 MHz

24.NOV.2020

Ref 60 dBm

100 kHz/ Span 1 MHz

18:22:36

460 MHz Low Power

RBW 100 KHz
VBW 300 kHz
SWT 2.5 ms

Marker 1 [T1 ]
30.69 dBm

Att 40 dB 460.002000000 MHz

60 Offfet 41]2 dB

M R
VA ISR R

Center 460 MHz

24.NOV.2020

Ref 60 dBm

100 kHz/ Span 1 MHz

18:37:05

469.9875 MHz Low Power

RBW 100 kHz Varker 1 [T1 ]
VBW 300 kHz 30.80 dBm
Att 40 dB SWT 2.5 ms 469.989500000 MHz

60 OFffet 41]2 dB

ectlarl )

M iy
L amud)

Center 469.9875 MHz

24.NOV.2020

100 kHz/ Span 1 MHz

18:39:25




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-08A

FM, 25kHz:

450.0125 MHz High Power

®

Ref 60 dBm

RBW 100 kHz
VBW 300 kHz

Att 40 dB SWT 2.5 ms

arker 1 [T1 ]
47.02 dBm
450.014500000 MHz

60 Offfet 41]2 dB

[

A n

4

IAAZARM ot

Center 450.0125 MHz

Date: 24.NOV.2020 18:22:55

®

Ref 60 dBm

100 kHz/

Span 1 MHz

460 MHz High Power

RBW 100 kHz
VBW 300 kHz

Att 40 dB SWT 2.5 ms

Marker 1 [T1 ]
46.94 dBm
460.004000000 MHz

60 Offfet 41]2 dB

WM/
|

\\V\/\A e Al

v’\./\mw\m
WPV Tt

Ll i kel

Center 460 MHz

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

100 kHz/

Span 1 MHz

469.9875 MHz High Power

®

Ref 60 dBm

RBW 100 kHz
VBW 300 kHz

Att 40 dB SWT 2.5 ms

arker 1 [T1 ]
47.02 dBnm
469.989500000 MHz

60 Offget 41]2 dB

A O\ o
u f

Center 469.9875 MHz

Date: 24.NOV.2020 18:39:44

100 kHz/

Span 1 MHz

450.0125 MHz Low Power

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
30.69 dBm

Ref 60 dBm ATt 40 dB SWT 2.5 ms 450.012500000 MHz
60 Offset 4112 dB
. e I Wy W1
AUk" g W VR LA SUAR A masEl Al
a0
Center 450.0125 MHz 100 kHz/ Span 1 MHz

Date: 24.NOV.2020 18:23:15

@

460 MHz Low Power

RBW 100 KHz
VBW 300 kHz

Marker 1 [T1 ]
30.66 dBm

Ref 60 dBm Att 40 dB SWT 2.5 ms 459.998000000 MHz

60 Offset 41]2 dB

5 LAl
PO SR NN W Y.PYNYS ol s
ML LA T ¥ W Lk At

-40

Center 460 MHz 100 kHz/ Span 1 MHz

Date: 24.NOV.2020 18:37:52

469.9875 MHz Low Power

@

RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 30.81 dBm

Ref 60 dBm Att 40 dB SWT 2.5 ms 469.987500000 MHz

60 Offget 4112 dB

5 (A]

L
ALl A A Py ) "
N Y i
-40
Center 469.9875 MHz 100 kHz/ Span 1 MHz

Date: 24.NOV.2020 18:40:12




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-08A

4FSK, 12.5kHz:
450.0125 MHz High Power

450.0125 MHz Low Power

®

[

Date:

Date:

Date:

RBW 100 kHz
VBW 300 kHz

Ref 60 dBm Att 40 dB SWT 2.5 ms

arker 1 [T1 ]
47.02 dBm
450.016500000 MHz

60 Offfet 41]2 dB

AV@W“’"A T Y

Center 450.0125 MHz 100 kHz/

24.NOV.2020 18:23:32

Span 1 MHz

460 MHz High Power

RBW 100 kHz
VBW 300 kHz

Ref 60 dBm Att 40 dB SWT 2.5 ms

Marker 1 [T1 ]
46.96 dBm
460.004000000 MHz

60 Offfet 41]2 dB

\\\4 A A

L A L' W

ES
B

LARAR A Al

Center 460 MHz 100 kHz/

24.NOV.2020 18:38:08

Span 1 MHz

469.9875 MHz High Power

RBW 100 kHz
VBW 300 kHz

Ref 60 dBm Att 40 dB SWT 2.5 ms

arker 1 [T1 ]
47.07 dBnm
469.987500000 MHz

60 Offget 41]2 dB

L R

Center 469.9875 MHz 100 kHz/

24_.NOV.2020 18:40:34

Span 1 MHz

@ RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
30.70 dBm

Ref 60 dBm Att 40 dB SWT 2.5 ms 450.016500000 MHz
60 Offset 4112 dB
e
BorafLpd Al i ke 4 Ml
LN iniad V" \Bidl o T
-40
Center 450.0125 MHz 100 kHz/ Span 1 MHz

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

460 MHz Low Power

® RBW 100 KHz
VBW 300 kHz

Ref 60 dBm Att 40 dB SWT 2.5 ms

Marker 1 [T1 ]
30.65 dBm
460.006000000 MHz

60 Offfet 41]2 dB

[P

i

pkipcmt N‘Auv\/vv W

Center 460 MHz 100 kHz/

Date: 24.NOV.2020 18:38:19

span 1 MHz

469.9875 MHz Low Power

® RBW 100 KHz Marker 1 [T1 ]
VBW 300 kHz 30.79 dBm
Ref 60 dBm Att 40 dB SWT 2.5 ms 469.989500000 MHz
60 Offget 4112 dB
A Y WY A, P )
* AN T Wy VR
-40

Center 469.9875 MHz 100 kHz/

Date: 24.NOV.2020 18:40:45

Span 1 MHz




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-08 A

RSS-119 §5.5&§5.8 - OCCUPIED BANDWIDTH & EMISSION MASK

Applicable Standard
According to RSS 119, Issue 12 §5.5&§5.8

Test Procedure

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

Test Data

Environmental Conditions

Temperature: 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.




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-08A

High Power Level Low Power Level
o, o,

Test Test Frezflsetncy Oci?ll/)(;ed 26 d!% ch(t?l[/)()ied 26 d!;
Mode | Channel | *n )" | Bandwideh | Bandwidth | po o iwiden | Bandwidth

(kHz) i (kHz) (i

M pr 450.0125 9.856 10.337 9.856 10.337

12.5kHz Middle 460 9.936 10.417 10.016 10.417

High 469.9875 9.936 10.368 9.936 10.369

M pr 450.0125 14.904 16.090 14.904 16.090

25kHz Middle 460 14.904 16.026 14.904 16.026

High 469.9875 14.904 15.929 14.904 15.929

AFSK pr 450.0125 7.292 9.215 7.532 8.814

12.5kHz Middle 460 7.372 9.535 7.372 9.215

High 469.9875 7.372 9.407 7.372 9.407

Note: Emission bandwidth was based on calculation method instead of measurement.
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 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 16K0OF3E.

For Digital Mode (Channel Spacing: 12.5 kHz)

Emission Designator 7K60F1D and 7K60F1E

The 99% energy rule was used for digital mode. It basically states that 99% of the modulation energy falls
within X kHz, in this case, 7.60 kHz.

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.




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-08 A

FM, 12.5kHz:
High Power:

Low Channel, 450.0125MHz

Date:

Ref 50 dBm

Att

40 dB

RBW 100 Hz
“VBW 1 kHz
SWT 6 s

Delta 2 [T1 ]

6.48 dB
1

50 Offfer 4

1]2 am
1 45.6% dBm

9.85576!

EEN L]

12.13 den|IEN

0.007371795 MHz
1 [T1 ogw]

[

40.007612179 MHz

2 [T1 ogw]

0.017461949 MHz

, uy

T (R A

T

Tl
[ AR

'

Center 450.0125 MHz

24.NOV.2020 19:12:08

5 kHz/

Span 50 kHz

Ref 50 dBm Att

40 dB

RBW 100 Hz
“VBW 1 kHz
SWT 12 s

50 Offfet 41]2 dB

Lt cHepk | PAgs

I

o

g

Center 450.0125 MHz

Date: 24.NOV.2020 19:18:53

Middle Channel, 460 MHz

10 kHz/

Span 100 kHz

® RBW 100 Hz Delta 2 [T1 ] @ RBW 100 Hz
VBW 1 kHz 2.43 dB VBW 1 kHz
Ref 50 dBm Att 40 dB SWT 6 s 10.416666666 kHz Ref 50 dBm Att 40 dB SWT 12 s
50 Offget 41]> dB OBW _[0.935891436 kHz] 50 Offget 41]2 dB
1 45.7§ dBm Tarkdr T T L f crebk | pags
11.20 den|IEH (Al
4499994871795 MHz
1P Temp |1 [T1 L
AXH B AH
r1 2 449.995113179 Miz|'
Temp |2 [T1 ogw] /
i : ofo-00s044077 iz // \
‘l K / lu IJ \ k “ EN-D | “ } \
i ]1 ‘ R/ ik V} \ }l y ‘U ‘ ' ‘
| oo ; A WJ ’kW“A ‘ . - | LN ‘ |
ATy AN fhr’ A A T M
50 -s0

Date:

Date:

Center 460 MHz

24.NOV.2020 20:30:18

5 kHz/

“RBW 100 Hz

Span 50 kHz

Center 460 MHz

Date: 24.NOV.2020 20:31:22

High Channel, 469.9875 MHz

Delta 2 [T1 ]

@

10 kHz/

“RBW 100 Hz

Span 100 kHz

VBW 1 kHz 0.60 dB VBW 1 kHz
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 _[9.935897436 kHz] 50 Offfet 41]2 dB
1 45.8] dBm arkdr T O ninf crebk | Pags
1196 den | [A]
449.982451923 MHz
Temp [1 [T1 Wl 1 Pl
45 4B [AXH
. 4d0.982613179 Mz |'
2 Temp [2 [T1 Ogw] /
ofo.0025ador7 Nz // \
- H Hus\ } \ H E450 / ” J \
]\ } ww w NW l Kl | (J U U ‘
| L L
! " Lﬁ l A A J v N
e T T ST /

Center 469.9875 MHz

24.NOV.2020 20:42:52

5 kHz/

Span 50 kHz

Center 469.9875 MHz

Date: 24.NOV.2020 20:43:41

10 kHz/

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

Report No.: RDG201022008-08A

Date:

Date:

Date:

Low Power:

Ref 40 dBm

Att

40 dB

RBW 100 Hz
VBW 1 kHz
SWT 6 s

Low Channel, 450.0125MHz

40 Offfet 41]2 dB

T 2o

D2 3|4 dBm

S—

ol bty

o

-60

Delta 2 [T1 ] ® RBW 100 Hz
-5.71 dB VBW 1 kHz
10.336538461 kHz Ref 40 dBm Att 40 dB SWT 12 s
5.855769231 Kz 20 offfet 41]2 dB
r1m LT cHepk
el | 6 | (Al
290.00745 Hz
Temp [1 [T1 Ofw
440.00769%308 Miz|'
Temp |2 [T1 Ofw]
440.017544077 MHz
| \
EyD L /
i , )u J ‘
T T
ottt s MM ] 'l
PR AT
-60

Center 450.0125 MHz

24.NOV.2020 19:14:46

5 kHz/

“RBW 100 Hz

Span 50 kHz

Middle Channel,

Delta 2 [T1 ]

Date:

@

Center 450.0125 MHz

24.NOV.2020 19:17:49

460 MHz

10 kHz/

“RBW 100 Hz

Span 100 kHz

VBW 1 kHz 2.45 dB VBW 1 kHz
Ref 40 dBm Att 40 dB SWT 6 s 10.416666666 kHz Ref 40 dBm Att 40 dB SWT 12 s
a0 offfet a1]2 dB OBW 10.01602§641 kHz a0 offfet 41]2 dB
arkgr 1 [T1]1 T crebk
T Z9T Ty B e =
449.09487{795 MHz
Temp |1 [T1 Ogw] 1 Pl
1 de WAXH
- L
449.995112179 MHz
E8 [r2 Temp [2 [T1 ogw]
4§0.00512§205 MHz /
D2 3(19 dBm
'\ { / \
| H [ B ED L / )
i bU LJ i , ru ’ ‘
v el ““W\"( U \w\ T Y T Ve
-60 -60
Center 460 MHz 5 kHz/ Span 50 kHz Center 460 MHz 10 KHz/ Span 100 kHz
24.NOV.2020 20:32:31 Date: 24.NOV.2020 20:33:36
.
High Channel, 469.9875 MHz
RBW 100 Hz Delta 2 [T1 ] ® RBIW 100 Hz
VBW 1 kHz 0.02 dB VBW 1 kHz
Ref 40 dBm “Att 40 dB SWT 6 s 10.368589743 KkHz Ref 40 dBm “Att 40 dB SWT 12 s
a0 offfet 41]2 dB OBW [9.935891436 KHz a0 offfet 41]2 dB
Markqr 1 [T1|[] LIMIT CHEEK  PAgS
B . 08 dem|IEN a [A]
4do 98245 MHz
Temp [1 [T1 ogw]
N L L
449.982612179 MHz
1 Temp |2 [T1 ogw]
B —oo—dem r
469.992548077 MHz /
D2 3(39 dBm

e

sty

I

Center 469.9875 MHz

24_.NOV.2020 20:44:49

5 kHz/

Span 50 kHz

Date:

e

A

Center 469.9875 MHz

24.NOV.2020 20:45:34

10 kHz/

Span 100 kHz
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Date:

Date:

Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-08A

FM, 25kHz:
High Power:

Ref 50 dBm

Att 40 dB

RBW 300 Hz
“VBW 3 kHz
SWT 1.15 s

Low Channel, 450.0125MHz
@

Delta 2 [T1 ]
-7.65 dB
16.089743590 kHz

50 Offfet 41]2 dB
1 43.48 dem

OBW 14.90384¢154 kHz
varkdr 1 [T1]]

440.004641436 MHz
Temp |1 [T1 ogw]

450.005128205 MHz
Temp [2 [T1 ofw]

D2 1f.47 dBm

—s4—dB

480.020032051 MHz

—
—

—

M s LA LA
R 4 L

TRRTN CXPTR IRV

+ i

W

Center 450.0125 MHz

24.NOV.2020 20:53:59

Ref 50 dBm

Att 40 dB

10 kHz/

RBW 300 Hz
VBW 3 kHz
SWT 1.15 s

Span 100 kHz

15.01 den[IEN

RBW 300 Hz

Middle Channel, 460 MHz
@

Delta 2 [T1 ]
-10.65 dB
16.025641026 KHz

50 Offfet 41]2 dB
1 43.73 dem

90384154 kHz
1Tl

N

449.992147436 MHz
Temp [1 [T1

D2 1f.73 dBnm

v

= —

RN LY NP | W LS AL L\[ M) .»‘u ML Ll
Uil ha LA g TR T
-50

Center 460 MHz

24.NOV.2020 21:08:12

Att 40 dB

10 kHz/

“RBW 300 Hz
VBW 3 kHz
SWT 1.15 s

Span 100 kHz

Delta 2 [T1 ]
1.25 dB
15.929487180 kHz

50 Offfet 41]2 dB

0BW §4.90384¢154 kqu

1 43.7§ dBm ke 1 ET1d
1%.60 dem|(iEN
449.979647436 MHz
N Temp |1 [T1
44998012 Hz
Temp [2 [T1 O

D2 1ff.73 den|

469.995032051 MHz

“UV

VT 1 PRTTV P W ' T
P8 G e o T Lacai
-50

Center 469.9875 MHz

24.NOV.2020 21:10:53

10 kHz/

Span 100 kHz

16.19 den|(EN

“VBW 3 kHz
Ref 50 dBm ATt 40 dB SWT 1.4 s
50 Offget 4112 dB
LEIMIT CHECK PAYS
) LA
‘ I ; '“ i ‘
[Ev=8 T \
ol L AU lJLt o |
(A A L LA PLIRU Tl
50
Center 450.0125 MHz 12.5 kHz/ Span 125 kHz
Date: 24.NOV.2020 20:54:29
RBW 300 Hz
VBW 3 kHz
Ref 50 dBm ATt 40 dB SWT 1.4 s
50 Offset 4112 dB
i o Phds
1
r7 : { 77

T

I Il

o NI Ml l\ﬂ , " "
e Ry T

Center 460 MHz

Date: 24.NOV.2020 21:08:38

High Channel, 469.9875 MHz
@

Ref 50 dBm

Att 40 dB

12.5 kHz/

“RBW 300 Hz
VBW 3 kHz
SWT 1.4 s

Span 125 kHz

50 Offfet 41]2 dB

1T chebk  Phys

]

gt

-50

TR ey

e vw“u%www

Center 469.9875 MHz

Date: 24.NOV.2020 21:11:24

12.5 kHz/

Span 125 kHz

Page 28 of 44




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-08A

Date:

Date:

Date:

Low Power:

Low Channel, 450.0125MHz
@

RBW 300 Hz Delta 2 [T1 ]

VBW 3 kHz -8.55 dB
Ref 50 dBm Att 40 dB SWT 1.15 s 16.089743590 kHz
50 Offset 4112 dB .90384¢154 kHz
-1 [T1]]
-0.08 den||IER
450.004647436 MHz
Temp [1 [T1 O
1 27.1% dBm ooostodzos i
Temp |2 [T1 Ogw]
440.020032051 MHz
T T2|
D2 1013 dBm ‘
FTRNY PVl PO PR T ‘ﬂ U (T P O [ U
PO g g oo Y WO o A ey WG
-s0

Center 450.0125 MHz 10 kHz/ Span 100 kHz

24.NOV.2020 20:55:27

Date:

Ref 50 dBm

RBW 300 Hz
VBW 3 kHz

Att 40 dB SWT 1.4 s

50 Offfet 41]2 dB

LUMIT CHEEK  PAYS

[EW B L ‘ '
I I 1
. salg ] | )
A L TR T
C;n(er 450.0125 MHz 12.5 kHz/ Span 125 kHz

24.NOV.2020 20:55:58

Middle Channel, 460 MHz

“RBW 300 Hz Delta 2 [T1 ]

@

“RBW 300 Hz

VBIW 3 khz 14.55 dB VBW 3 khz
Ref 50 dBm Att 40 dB SWT 1.15 s 16.025641026 kHz Ref 50 dBm Att 40 dB SWT 1.4 s
50 Offget 41]2 dB 0BW 14.90384¢154 kHz 50 Offsget 41]2 dB
arkdr 1 [T1[1 LIMIT CHEFK  PAgS
—{.43 den|mEm [A]
MHz
1 P
" WAXH
1 26.93 dBm .
440.007532051 MHz
T T2)
D2 0L93 dBm ‘ ‘
| B | ﬂ \ ! ) -
‘ t ttLu?L H J\
i H ~ ‘n\ i \l H
i n I U u U \ ~ ﬂ i U U H A
m ) bl 14 L AAA
W\]‘"W Tl T O T A AT W\JW VU T Al VVWVW'UAVAWM
-50 -50
Center 460 MHz 10 kHz/ Span 100 kHz Center 460 MHz 12.5 kHz/ Span 125 kHz
24.NOV.2020 21:09:21 Date: 24.NOV.2020 21:09:50
.
High Channel, 469.9875 MHz
RBW 300 Hz Delta 2 [T1 ] ® RBW 300 Hz
VBW 3 kHz 1.08 dB VBW 3 kHz
Ref 50 dBm “Att 40 dB SWT 1.15 s 1487180 kHz Ref 50 dBm “Att 40 dB SWT 1.4 s
50 Offget 4112 dB OBW 14.90384§154 kHz 50 Offget 4112 dB
Markgr 1 [T1 LIMIT CHECK PAYS
= LAl
449.97964
Temp |1 [T1 Ofv
D1 27.4% dBm — Lk
Temp |2
Tso—dsT
469.995032051 MHz
T T2
D2 1/45 dBm 1 H }
i ' \ ‘ . ' (
i ‘ U U ~ R K U\
n L Wl x(\ " PR [T 44 ¥ 4 J A. VI VI ¥ &
L P T AL T it I kil Mt
-50 -50

Center 469.9875 MHz 10 kHz/ Span 100 kHz

24_.NOV.2020 21:12:01

Date:

Center 469.9875 MHz

24.NOV.2020 21:12:28

12.5 kHz/ Span 125 kHz
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG201022008-08A

®

o

Date:

®

Date:

®

Date:

4FSK, 12.5kHz:

High Power:

RBW 100 Hz

Low Channel, 450.0125MHz
@

Delta 2 [T1 ]

RBW 100 Hz

“VBW 1 kHz
Ref 50 dBm Att 40 dB SWT 12 s
50 Offfet 41]2 dB

Lt cHERK | PAgS

A

Myt

LN /ey

A

Center 450.0125 MHz

Date: 24.NOV.2020 19:21:56

Middle Channel, 460 MHz
@

“VBW 1 kHz 0.86 dB
Ref 50 dem Ate 40 de ST 6 s 9.214743590 kHz
50 Offget 4112 dB 7.291666¢667 kHz
r1mf1
1 41.64 dém ™ 01 e pestomsisin | |
440007933692 WHz
. Temp |1 [T1 ofw]
|
44000897 Wz
Temp |2 [T1
l A
D2 15.64 dBm| M
- U
- |
N N T Lili al
ety Wttt
T
-s0
Center 450.0125 MHz 5 kHz/ Span 50 kHz
24.NOV.2020 19:21:08
RBW 100 Hz Delta 2 [T1 ]
VBW 1 kHz -3.15 dB
Ref 50 dBm Att 40 dB SWT 6 s 9.535256410 kHz

50 Offfet 41]2 dB

7.371794872 kHz

r1mf]
1 41.09 dBm 1369 —cem| I

449995352564 MHz

Temp [1 [T1
L M —

o.096394231 MHz |V

T ) 449.996394231 MHz

T2 Temp |2 [T1 Of
245 e
o2 100 don FJ 1! oo cozaloce wir

=T

Center 460 MHz

24.NOV.2020 20:35:33

5 kHz/

“RBW 100 Hz

Span 50 kHz

Ref 50 dBm

10 kHz/

RBW 100 Hz
VBW 1 kHz
SWT 12 s

Att 40 dB

Span 100 kHz

50 Offfet 41]2 dB

LM cHERK | PAYS

EM-D

E

AtV

LAl

Center 460 MHz

Date: 24.NOV.2020 20:36:26

High Channel, 469.9875 MHz

Delta 2 [T1 ]

VBW 1 kHz 3.22 dB
Ref 50 dBm Att 40 dB ST 6 s 9.407051282 kHz
50 Offget 41]2 dB OBW |7.371794872 kHz
arkdr 1 [T1[]
1 40.98 dBm :
449.98293
Temp |1 [T1
/‘ \1\ 449.984134615 MHz
4 Temp [2 [T1 O
i i
: ]
D2 1f1.98 dBn) 449.991506410 Mz

4

| ..MMW
.

-50

LA uijﬂm

Center 469.9875 MHz

24.NOV.2020 20:47:19

5 kHz/

Span 50 kHz

@

10 kHz/

“RBW 100 Hz

Span 100 kHz

VBW 1 kHz
Ref 50 dBm Att 40 dB SWT 12 s
50 Offget 4112 dB
i crefx ] pags
-0
W L [T YT
Ll
-50
Center 469.9875 MHz 10 kHz/ Span 100 kHz
Date: 24.NOV.2020 20:48:19

Page 30 of 44




Bay Area Compliance Laboratories Corp. (Dongguan)
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Date:

®

Date:

®

Date:

Low Power:

Ref 40 dBm Att

40 dB

RBW 100 Hz
VBW 1 kHz
SWT 6 s

Delts
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Ref 40 dBm ATt

10 kHz/

RBW 100 Hz
VBW 1 kHz

40 dB SWT 12 s

Span 100 kHz

40 Offfet 41]2 dB

IMIT CHEFK  PASS

: per

ity

-60

Center 469.9875 MHz

24.NOV.2020 20:50:50
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RSS-119 §5.8- TRANSMITTER UNWANTED EMISSIONS (RADIATED)

Applicable Standard
According to RSS-119, Issue 12 § 5.8

Test Procedure

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 frequency range up to tenth 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.

Test Data

Environmental Conditions

Test Items || Radiation Below 1GHz | Radiation Above 1GHz
Temperature: 254°C 27.1C
Relative Humidity: 39% 42%
ATM Pressure: 101kPa 101.8kPa
Tester: Jalon Liu 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.




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-08 A

30MHz - 5GHz:
q Substituted Method RSS-119
Receiver 5 Absolute
Frequency | Polar . Substituted | Antenna .. .
Reading . Cable Loss Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain (dBm) (dBm) (dB)
a (dBm) | (dBd/dBi) (dB)
FM mode, Channel Spacing:12.5 kHz, operation frequency: 450.0125 MHz
900.03 H 45.75 -51.39 0.00 1.05 -52.44 -20.0 32.44
900.03 \ 46.19 -52.96 0.00 1.05 -54.01 -20.0 34.01
1350.04 H 49.40 -53.98 9.37 1.17 -45.78 -20.0 25.78
1350.04 \ 44.86 -58.69 9.37 1.17 -50.49 -20.0 30.49
1800.05 H 40.85 -63.40 10.90 1.22 -53.72 -20.0 33.72
1800.05 \ 39.12 -65.06 10.90 1.22 -55.38 -20.0 35.38
2250.06 H 38.27 -65.14 11.85 1.19 -54.48 -20.0 34.48
2250.06 \ 38.15 -65.95 11.85 1.19 -55.29 -20.0 35.29
2700.08 H 38.39 -64.02 12.28 1.34 -53.08 -20.0 33.08
2700.08 \ 38.31 -64.91 12.28 1.34 -53.97 -20.0 33.97
3150.09 H 39.34 -62.22 12.34 1.53 -51.41 -20.0 31.41
3150.09 \ 39.07 -61.96 12.34 1.53 -51.15 -20.0 31.15
3600.10 H 37.73 -62.90 12.22 1.58 -52.26 -20.0 32.26
3600.10 \Y% 37.52 -62.08 12.22 1.58 -51.44 -20.0 31.44
4050.11 H 36.68 -62.74 12.41 1.46 -51.79 -20.0 31.79
4050.11 \Y% 36.43 -63.75 12.41 1.46 -52.80 -20.0 32.80
4500.13 H 36.62 -61.45 13.40 1.54 -49.59 -20.0 29.59
4500.13 \Y% 36.22 -62.21 13.40 1.54 -50.35 -20.0 30.35
FM mode, Channel Spacing:25 kHz, operation frequency: 450.0125MHz

900.03 H 49.51 -47.63 0.00 1.05 -48.68 -13.0 35.68
900.03 \Y 47.67 -51.48 0.00 1.05 -52.53 -13.0 39.53
1350.04 H 47.08 -56.30 9.37 1.17 -48.10 -13.0 35.1
1350.04 \Y 46.72 -56.83 9.37 1.17 -48.63 -13.0 35.63
1800.05 H 38.14 -66.11 10.90 1.22 -56.43 -13.0 43.43
1800.05 \Y 38.55 -65.63 10.90 1.22 -55.95 -13.0 42.95
2250.06 H 38.02 -65.39 11.85 1.19 -54.73 -13.0 41.73
2250.06 \ 37.89 -66.21 11.85 1.19 -55.55 -13.0 42.55
2700.08 H 38.01 -64.40 12.28 1.34 -53.46 -13.0 40.46
2700.08 \ 37.98 -65.24 12.28 1.34 -54.30 -13.0 41.3
3150.09 H 39.02 -62.54 12.34 1.53 -51.73 -13.0 38.73
3150.09 \ 38.81 -62.22 12.34 1.53 -51.41 -13.0 38.41
3600.10 H 37.36 -63.27 12.22 1.58 -52.63 -13.0 39.63
3600.10 \ 37.13 -62.47 12.22 1.58 -51.83 -13.0 38.83
4050.11 H 36.52 -62.90 12.41 1.46 -51.95 -13.0 38.95
4050.11 \ 36.09 -64.09 12.41 1.46 -53.14 -13.0 40.14
4500.13 H 36.24 -61.83 13.40 1.54 -49.97 -13.0 36.97
4500.13 \ 35.80 -62.63 13.40 1.54 -50.77 -13.0 37.77
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5 Substituted Method RSS-119
Receiver - Absolute
Frequency | Polar Readi Substituted | Antenna A :
eading : Cable Loss Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain (dBm) dBm) (dB)
i (dBm) | (dBd/dBi) (dB) (
4FSK mode, Channel Spacing:12.5 kHz, operation frequency: 450.0125MHz
900.03 H 46.52 -50.62 0.00 1.05 -51.67 -20.0 31.67
900.03 \Y 46.31 -52.84 0.00 1.05 -53.89 -20.0 33.89
1350.04 H 46.76 -56.62 9.37 1.17 -48.42 -20.0 28.42
1350.04 \Y 45.53 -58.02 9.37 1.17 -49.82 -20.0 29.82
1800.05 H 39.84 -64.41 10.90 1.22 -54.73 -20.0 34.73
1800.05 \Y 44.51 -59.67 10.90 1.22 -49.99 -20.0 29.99
2250.06 H 38.81 -64.60 11.85 1.19 -53.94 -20.0 33.94
2250.06 \Y 38.50 -65.60 11.85 1.19 -54.94 -20.0 34.94
2700.08 H 38.77 -63.64 12.28 1.34 -52.70 -20.0 32.70
2700.08 \Y 38.47 -64.75 12.28 1.34 -53.81 -20.0 33.81
3150.09 H 39.66 -61.90 12.34 1.53 -51.09 -20.0 31.09
3150.09 \Y 39.22 -61.81 12.34 1.53 -51.00 -20.0 31.00
3600.10 H 37.77 -62.86 12.22 1.58 -52.22 -20.0 32.22
3600.10 \Y 37.81 -61.79 12.22 1.58 -51.15 -20.0 31.15
4050.11 H 37.07 -62.35 12.41 1.46 -51.40 -20.0 31.40
4050.11 \Y 37.41 -62.77 12.41 1.46 -51.82 -20.0 31.82
4500.13 H 36.67 -61.40 13.40 1.54 -49.54 -20.0 29.54
4500.13 \Y 37.25 -61.18 13.40 1.54 -49.32 -20.0 29.32
FM mode, Channel Spacing:12.5 kHz, operation frequency: 460 MHz
920.00 H 45.23 -51.08 0.00 0.99 -52.07 -20.0 32.07
920.00 \Y 46.82 -51.36 0.00 0.99 -52.35 -20.0 32.35
1380.00 H 50.92 -52.69 9.50 1.20 -44.39 -20.0 24.39
1380.00 \Y 51.49 -52.24 9.50 1.20 -43.94 -20.0 23.94
1840.00 H 39.67 -64.54 11.02 1.20 -54.72 -20.0 34.72
1840.00 \Y% 38.62 -65.52 11.02 1.20 -55.70 -20.0 35.70
2300.00 H 38.45 -64.84 11.92 1.20 -54.12 -20.0 34.12
2300.00 \Y% 38.21 -65.91 11.92 1.20 -55.19 -20.0 35.19
2760.00 H 38.51 -63.79 12.30 1.38 -52.87 -20.0 32.87
2760.00 \Y 38.13 -64.79 12.30 1.38 -53.87 -20.0 33.87
3220.00 H 39.26 -62.17 12.31 1.55 -51.41 -20.0 31.41
3220.00 \Y 39.03 -61.67 12.31 1.55 -50.91 -20.0 30.91
3680.00 H 37.40 -63.02 12.24 1.55 -52.33 -20.0 32.33
3680.00 \Y 37.45 -62.30 12.24 1.55 -51.61 -20.0 31.61
4140.00 H 36.78 -62.37 12.61 1.48 -51.24 -20.0 31.24
4140.00 \Y 37.14 -62.69 12.61 1.48 -51.56 -20.0 31.56
4600.00 H 36.28 -61.46 13.32 1.52 -49.66 -20.0 29.66
4600.00 \Y% 36.86 -61.10 13.32 1.52 -49.30 -20.0 29.30
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. Substituted Method RSS-119
Receiver - Absolute
Frequency | Polar Readi Substituted | Antenna .. c
eading . Cable Loss Level Limit Margin
(MHz) (H/V) (dBuV) Level Gain (dBm) dBm) (dB)
M (dBm) | (dBd/dBi) (dB) (
FM mode, Channel Spacing:25 kHz, operation frequency: 460MHz
920.00 H 45.63 -50.68 0.00 0.99 -51.67 -13.0 38.67
920.00 \Y 46.86 -51.32 0.00 0.99 -52.31 -13.0 39.31
1380.00 H 51.02 -52.59 9.50 1.20 -44.29 -13.0 31.29
1380.00 \Y% 51.79 -51.94 9.50 1.20 -43.64 -13.0 30.64
1840.00 H 39.13 -65.08 11.02 1.20 -55.26 -13.0 42.26
1840.00 \Y 38.52 -65.62 11.02 1.20 -55.80 -13.0 42.8
2300.00 H 38.25 -65.04 11.92 1.20 -54.32 -13.0 41.32
2300.00 \Y 37.77 -66.35 11.92 1.20 -55.63 -13.0 42.63
2760.00 H 38.32 -63.98 12.30 1.38 -53.06 -13.0 40.06
2760.00 \Y 37.95 -64.97 12.30 1.38 -54.05 -13.0 41.05
3220.00 H 39.11 -62.32 12.31 1.55 -51.56 -13.0 38.56
3220.00 \Y 38.82 -61.88 12.31 1.55 -51.12 -13.0 38.12
3680.00 H 37.23 -63.19 12.24 1.55 -52.50 -13.0 39.5
3680.00 \Y 37.09 -62.66 12.24 1.55 -51.97 -13.0 38.97
4140.00 H 36.37 -62.78 12.61 1.48 -51.65 -13.0 38.65
4140.00 \Y 36.75 -63.08 12.61 1.48 -51.95 -13.0 38.95
4600.00 H 35.97 -61.77 13.32 1.52 -49.97 -13.0 36.97
4600.00 \Y 36.61 -61.35 13.32 1.52 -49.55 -13.0 36.55
4FSK mode, Channel Spacing:12.5 kHz, operation frequency: 460MHz
920.00 H 45.14 -51.17 0.00 0.99 -52.16 -20.0 32.16
920.00 \Y 47.33 -50.85 0.00 0.99 -51.84 -20.0 31.84
1380.00 H 51.50 -52.11 9.50 1.20 -43.81 -20.0 23.81
1380.00 \Y 49.90 -53.83 9.50 1.20 -45.53 -20.0 25.53
1840.00 H 40.22 -63.99 11.02 1.20 -54.17 -20.0 34.17
1840.00 \Y 41.71 -62.43 11.02 1.20 -52.61 -20.0 32.61
2300.00 H 37.84 -65.45 11.92 1.20 -54.73 -20.0 34.73
2300.00 \Y 37.56 -66.56 11.92 1.20 -55.84 -20.0 35.84
2760.00 H 37.98 -64.32 12.30 1.38 -53.40 -20.0 33.40
2760.00 \Y 37.54 -65.38 12.30 1.38 -54.46 -20.0 34.46
3220.00 H 38.90 -62.53 12.31 1.55 -51.77 -20.0 31.77
3220.00 \Y 38.62 -62.08 12.31 1.55 -51.32 -20.0 31.32
3680.00 H 36.80 -63.62 12.24 1.55 -52.93 -20.0 32.93
3680.00 \Y 36.93 -62.82 12.24 1.55 -52.13 -20.0 32.13
4140.00 H 36.15 -63.00 12.61 1.48 -51.87 -20.0 31.87
4140.00 \Y 36.41 -63.42 12.61 1.48 -52.29 -20.0 32.29
4600.00 H 35.60 -62.14 13.32 1.52 -50.34 -20.0 30.34
4600.00 \Y 36.32 -61.64 13.32 1.52 -49.84 -20.0 29.84
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5 Substituted Method RSS-119
Receiver - Absolute
Frequency | Polar Readi Substituted | Antenna A :
eading : Cable Loss Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain (dBm) dBm) (dB)
i (dBm) | (dBd/dBi) (dB) (
FM mode, Channel Spacing:12.5 kHz, operation frequency: 469.9875 MHz
939.98 H 46.68 -48.80 0.00 0.93 -49.73 -20.0 29.73
939.98 \Y 47.87 -49.33 0.00 0.93 -50.26 -20.0 30.26
1409.96 H 55.44 -48.41 9.62 1.24 -40.03 -20.0 20.03
1409.96 \Y 58.22 -45.70 9.62 1.24 -37.32 -20.0 17.32
1879.95 H 38.45 -65.71 11.14 1.18 -55.75 -20.0 35.75
1879.95 \Y 40.04 -64.06 11.14 1.18 -54.10 -20.0 34.10
2349.94 H 37.69 -65.48 11.99 1.21 -54.70 -20.0 34.70
2349.94 \Y 37.22 -66.92 11.99 1.21 -56.14 -20.0 36.14
2819.93 H 37.67 -64.51 12.33 1.41 -53.59 -20.0 33.59
2819.93 \Y 37.25 -65.37 12.33 141 -54.45 -20.0 34.45
3289.91 H 38.45 -62.84 12.28 1.56 -52.12 -20.0 32.12
3289.91 \Y 38.18 -62.20 12.28 1.56 -51.48 -20.0 31.48
3759.90 H 36.48 -63.73 12.25 1.53 -53.01 -20.0 33.01
3759.90 \Y 36.69 -63.22 12.25 1.53 -52.50 -20.0 32.50
4229.89 H 35.69 -63.19 12.81 1.49 -51.87 -20.0 31.87
4229.89 \Y 35.95 -63.53 12.81 1.49 -52.21 -20.0 32.21
4699.88 H 36.18 -61.23 13.24 1.50 -49.49 -20.0 29.49
4699.88 \Y 36.02 -61.47 13.24 1.50 -49.73 -20.0 29.73
FM mode, Channel Spacing:25 kHz, operation frequency: 469.9875Hz

939.98 H 46.33 -49.15 0.00 0.93 -50.08 -13.0 37.08
939.98 \Y 48.13 -49.07 0.00 0.93 -50.00 -13.0 37
1409.96 H 56.63 -47.22 9.62 1.24 -38.84 -13.0 25.84
1409.96 \Y 56.63 -47.29 9.62 1.24 -38.91 -13.0 2591
1879.95 H 38.72 -65.44 11.14 1.18 -55.48 -13.0 42.48
1879.95 \Y% 40.52 -63.58 11.14 1.18 -53.62 -13.0 40.62
2349.94 H 37.35 -65.82 11.99 1.21 -55.04 -13.0 42.04
2349.94 \Y% 37.05 -67.09 11.99 1.21 -56.31 -13.0 43.31
2819.93 H 37.33 -64.85 12.33 1.41 -53.93 -13.0 40.93
2819.93 \Y 37.03 -65.59 12.33 1.41 -54.67 -13.0 41.67
3289.91 H 38.19 -63.10 12.28 1.56 -52.38 -13.0 39.38
3289.91 \Y 37.78 -62.60 12.28 1.56 -51.88 -13.0 38.88
3759.90 H 36.15 -64.06 12.25 1.53 -53.34 -13.0 40.34
3759.90 \Y 36.51 -63.40 12.25 1.53 -52.68 -13.0 39.68
4229.89 H 36.43 -62.45 12.81 1.49 -51.13 -13.0 38.13
4229.89 \Y 35.75 -63.73 12.81 1.49 -52.41 -13.0 39.41
4699.88 H 36.03 -61.38 13.24 1.50 -49.64 -13.0 36.64
4699.88 \Y% 35.83 -61.66 13.24 1.50 -49.92 -13.0 36.92

-
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5 Substituted Method RSS-119
Receiver - Absolute
Frequency | Polar Readi Substituted | Antenna A :
eading : Cable Loss Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain (dBm) dBm) (dB)
i (dBm) | (dBd/dBi) (dB) (
4FSK mode, Channel Spacing:12.5 kHz, operation frequency: 469.9875MHz
939.98 H 45.83 -49.65 0.00 0.93 -50.58 -20.0 30.58
939.98 \Y 48.86 -48.34 0.00 0.93 -49.27 -20.0 29.27
1409.96 H 54.25 -49.60 9.62 1.24 -41.22 -20.0 21.22
1409.96 \Y 55.05 -48.87 9.62 1.24 -40.49 -20.0 20.49
1879.95 H 40.13 -64.03 11.14 1.18 -54.07 -20.0 34.07
1879.95 \Y 39.40 -64.70 11.14 1.18 -54.74 -20.0 34.74
2349.94 H 36.91 -66.26 11.99 1.21 -55.48 -20.0 35.48
2349.94 \Y 36.65 -67.49 11.99 1.21 -56.71 -20.0 36.71
2819.93 H 36.93 -65.25 12.33 1.41 -54.33 -20.0 34.33
2819.93 \Y 36.69 -65.93 12.33 1.41 -55.01 -20.0 35.01
3289.91 H 37.87 -63.42 12.28 1.56 -52.70 -20.0 32.70
3289.91 \ 37.34 -63.04 12.28 1.56 -52.32 -20.0 32.32
3759.90 H 35.79 -64.42 12.25 1.53 -53.70 -20.0 33.70
3759.90 \ 36.33 -63.58 12.25 1.53 -52.86 -20.0 32.86
4229.89 H 36.25 -62.63 12.81 1.49 -51.31 -20.0 31.31
4229.89 \ 36.59 -62.89 12.81 1.49 -51.57 -20.0 31.57
4699.88 H 36.34 -61.07 13.24 1.50 -49.33 -20.0 29.33
4699.88 \ 36.62 -60.87 13.24 1.50 -49.13 -20.0 29.13

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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RSS-119 §5.8 - TRANSMITTER UNWANTED EMISSIONS (CONDUCTED)

Applicable Standard
According to RSS-119, Issue 12 §5.8

Test Procedure

The RF output of the transceiver was connected to a spectrum analyzer through appropriate attenuation.
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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50 Offset 4112 dB 20 Offget 4112 dB
(e} L (Al
1 -13 ¢iBm
1
L rv"’\"‘“‘*"’\.‘ | DAL S na et h
] ) S S—
1 -13 d¢iBm
I PRI borrlll % Y X ' PRI O | e [
-50 -80
Center 515 MHz 97 MHz/ Span 970 MHz Start 1 GHz 1.175 GHz/ Stop 12.75 GHz
24.NOV.2020 22:11:33 Date: 24.NOV.2020 22:12:49
.
High Channel, 469.9875 MHz
RBW 100 Kz Varker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 300 kHz 31.24 dBm VBW 3 MHz 29.67 dBm
Ref 50 dBm Att 20 dB SWT 100 ms 176.121794872 MHz Ref 20 dBm “Att 10 dB SWT 70 ms 1.399500000 GHz
50 Offget 4112 dB 20 Offget 4112 dB
(e] L (A]
1 -13 ¢iBm
,
L _3-
L I s wa} T o
- . I
1 -13 d¢iBm
1
[t USRI R, AL ! TR
-50 -80
Center 515 MHz 97 MHz/ Span 970 MHz Start 1 GHz 1.175 GHz/ Stop 12.75 GHz

24_.NOV.2020 22:16:48

Date:

24.NOV.2020 22:17:01




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG201022008-08 A

4FSK,12.5kHz:
Low Channel, 450.0125MHz

® RBW 100 kHz varker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 300 kHz -31.08 dBm VBW 3 MHz -32.30 dBm

Ref 50 dBm Att 20 dB SWT 100 ms 689.102564103 MHz Ref 20 dBm Att 10 dB SWT 70 ms 1.329000000 GHz

50 Offfet 41]2 dB 20 Offfet 41]2 dB

|4
L
ey s i, A A jrwieh A
Center 515 MHz 97 MHz/ Span 970 MHz Start 1 GHz 1.175 GHz/ Stop 12.75 GHz
Date: 24.NOV.2020 21:44:16 Date: 24.NOV.2020 21:44:29
.
Middle Channel, 460 MHz
® “RBW 100 kHz Marker 1 [T1 ] ® “RBW 1 MHz Marker 1 [T1 ]
VBW 300 kHz 30.67 dBm VBW 3 MHz 31.07 dBm
Ref 50 dBm ALt 20 dB SWT 100 ms 802.580128205 MHz Ref 20 dBm ALt 10 dB SWT 70 ms 1.376000000 GHz
50 Offset 4112 dB 20 Offget 4112 dB
[&] L (Al
s
L L | i PN A h
- Lt
[ WY " m ew — o
-50 -80
Center 515 MHz 97 MHz/ Span 970 MHz Start 1 GHz 1.175 GHz/ Stop 12.75 GHz
Date: 24.NOV.2020 21:45:08 Date: 24.NOV.2020 21:45:23
.
High Channel, 469.9875 MHz
® RBW 100 kHz  warker 1 [T1 ] ® REW 1 Mz varker 1 [T1 ]
VBW 300 kHz 31.20 dBm VBW 3 MHz 29.36 dBm
Ref 50 dBm “ALT 20 dB SWT 100 ms 373.541666667 MHz Ref 20 dBm “Att 10 dB SWT 70 ms 1.399500000 GHz
50 Offget 4112 dB 20 Offget 4112 dB
(8] L (Al
1
N - fr At R T e ;
1
ISR BT Y i ITRTR ERPRY P i 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 21:46:04 Date: 24.NOV.2020 21:46:31
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RSS-119 §5.9 - TRANSIENT FREQUENCY BEHAVIOR

Applicable Standard
According to RSS-119, Issue 12§5.9

Test Data

Environmental Conditions

Temperature: 26~26.7°C
Relative Humidity: 46~49 %
ATM Pressure: 101.3~101.4kPa
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.

Cham(llt(ai_ISz;))acing Transi(e;llz)Period Transient Frequency Result
<10(ty) +12.5 kHz
12.5 <25(ty) +6.25 kHz Pass
<10(t3) +12.5 kHz
<10(ty) +25 kHz
25 <25(ty) +12.5 kHz Pass
<10(t3) +25 kHz




OFF
OFF

me
me

STOF 100 ms
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FM [Hz]
FM [Hz]
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STOF 100 ms

30 kHz AF-Signal
30 kHz AF-Signal

460 MHz Real Ti
460 MHz Real Ti

I

DEMOD BW:
DEMOD BW:

(o) 3
(o) 3

i

Bay Area Compliance Laboratories Corp. (Dongguan)

Turn on — 460 MHz, FM 12.5 kHz(High Power)

@ Ref Ivl

&0 dBm

13k
10k
5.2K
-
10k

STRRAT 0 5

2212228

19.NOV. 2020

Date:

Turn off — 460 MHz FM 12.5 kHz(High Power)

@ Ref Ivl

&0 dBm

41.2 dp Offset

13k

10k
i

5.2K
-
10k

T .8k

=2.6K

STRRAT 0 5

23.NOV.2020 19:39:32

Date:
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Turn on — 460 MHz, FM 25 kHz(High Power)

[s]3 460 MHz Real Time OFF
fef Lvl DEMOD BW: S50 kHz AF-Signal
&0 dBm FM [Hz]
26k -
41 2| ap—orrset
opzs | 2 |
20k
1
15
10k
..
0
-5.2k
10k
15k]
20k
be—2
_ 26k
STRAT 0 5 STOP 50 ms
Date: 19.NOV.2020 22:37:14
.
Turn off — 460 MHz, FM 25 kHz(High Power)
[s]3 460 MHz Real Time OFF
fef Lvl DEMOD BW: S50 kHz AF-Signal
&0 dBm FM [Hz]
26k -
41.2 dp Offset
B
20k
1
15
10k
..
SFFab—
—
-5.2k
10k
15k | ’ 1
20k ’
26k
STRAT 0 5 STOP 50 ms
Date: 23.MOV.2020  19:56:05

wxixx END OF REPORT *#%%%
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