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GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

Product Digital Portable Radio
Tested Model GD90
Frequency Range 400-470MHz
Rated Transmit Power | 4Watts(High), 1Watt(Low)
Channel separation 12.5kHz
Modulation Technique | 4FSK/FM
Antenna Specification | 1.5dBi

Voltage Range

DC 7.4V from battery or DC 9V or DC12V from adapter for charging

Date of Test

2021-06-25 to 2021-07-16

Sample serial number

SZ4210621-24599E -S1 (Assigned by BACL, Shenzhen)

Received date

2021-06-21

Sample/EUT Status

Good condition

Adapter 1 information

Model: R122-0901000UC
Input: 100-240V~ 50/60Hz 0.6A

Output: DC 9.0V, 1000mA
Model: HJ-1201000R1-US
Input: 100-240V~ 50/60Hz 0.3A
Output: DC 12.0V, 1.0A

Adapter 2 information

Objective

This test report is in accordance with Part 2, and Part 90 of the Federal Communication Commissions rules.

Test Methodology

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

Part 90 — Private Land Mobile Radio Service
Applicable Standards: TTIA 603-E, ANSI C63.26-2015.
All emissions measurement was performed at Bay Area Compliance Laboratories Corp. (Shenzhen). The

radiated testing was performed at an antenna-to-EUT distance of 3 meters.
Each test item follows test standards and with no deviation.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

Measurement Uncertainty

Parameter Uncertainty
Occupied Channel Bandwidth +5%
RF Output Power with Power meter +0.73dB
RF conducted test with spectrum +1.6dB
Emissions, Below 1GHz +4.75dB
Radiated Above 1GHz +4.83dB
Temperature +1°C
Humidity +6%
Supply voltages +0.4%

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

Test Facility

The Test site used by Bay Area Compliance Laboratories Corp. (Shenzhen) to collect test data is located
on the SF(B-West), 6F, 7F, the 3rd Phase of Wan Li Industrial Building D, Shihua Rd, FuTian Free Trade
Zone, Shenzhen, 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. : 342867, the FCC Designation No. :
CNI1221.

The lab has been recognized by Innovation, Science and Economic Development Canada to test to
Canadian radio equipment requirements, the CAB identifier: CN0023.
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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

Unknown Load Unknown Unknown

External I/0O Cable

Cable Description Length (m) From Port To

FCC Part 90 Page 6 of 55
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Block Diagram of Test Setup

1 Non-Conductive Table
1 150 cm above Ground Plane

T
\_EJ
RN 0T

Non-Conductive Table
80 cm above Ground Plane

\4

< | 1.5 Meters I
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Results
§1.1307, §2.1093 RF Exposure (SAR) Compliance
§2.1046; §90.205 RF Output Power Compliance
§2.1047; §90.207 Modulation Characteristic Compliance

§2.1049; §90.209; §90.210 Occupied Bandwidth & Emission Mask Compliance
§2.1051;§90.210 Spurious Emission at Antenna Terminal Compliance
§2.1053;§90.210 Spurious Radiated Emissions Compliance
§2.1055;§90.213 Frequency Stability Compliance

§90.214 Transient Frequency Behavior Compliance
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Report No.: SZ4210621-24599E-00

TEST EQUIPMENT LIST
Manufacturer Description Model Serial Number Calg):taetion C];l:::li;l;itzn
Radiated Emission Test
R&S EMI Test Receiver ESR3 102455 2020/08/04 2021/08/03
Sonoma instrument Pre-amplifier 310N 186238 2020/08/04 2021/08/03
Sunol Sciences Broadband Antenna JB1 A040904-2 2020/12/22 2023/12/21
COM-POWER Dipole Antenna AD-100 721027 NCR NCR
Unknown Cable 2 RF Cable 2 F-03-EM197 2020/11/29 2021/11/28
Unknown Cable Chamber Cable 1 | F-03-EM236 2020/11/29 2021/11/28
Unknown Cable Chamber Cable 4 EC-007 2020/11/29 2021/11/28
Rohde & Schwarz Spectrum Analyzer FSV40-N 102259 2021/07/06 2022/07/05
COM-POWER Pre-amplifier PA-122 181919 2020/11/29 2021/11/28
Sunol Sciences Horn Antenna 3115 9107-3694 2021/01/15 2024/01/14
A.H.System Horn Antenna SAS-200/571 135 2018/09/01 2021/08/31
CHIGO gﬁﬁf;@tﬁz t‘i‘r HTC-1S T-03-EM451 | 2021/04/07 | 2022/04/06
Insulted Wire Inc. RF Cable SPS-2503-3150 02222010 2020/11/29 2021/11/28
Unknown RF Cable Wi IOOIIJ:FEQI F-19-EMO005 2020/11/29 2021/11/28
Unknown Signal Cable RG-214 2 2020/11/29 2021/11/28
Agilent Signal Generator N5183A MY51040755 2020/12/29 2021/12/28
Unknown Pass filter NHP-600+ F-03-EM131 2020/11/29 2021/11/28
RF Conducted Test
Rohde & Schwarz A FSU26 200120 2021/04/02 | 2022/04/01
HP Agilent RE Coﬁc’;?‘slgticaﬁ‘m 8920B 3325000859 | 2020/08/04 | 2021/08/03
Unknown 30dB Attenuator | 00000y 7000672611 | 20201120 | 2021711028
Unknown Pass filter NHP-600+ F-03-EM131 2020/11/29 2021/11/28
instek DC Power Supply GPS-3030DD EM832096 NCR NCR
Fluke Digital Multimeter 287 19000011 2021/02/22 2022/02/21
ESPEC ngffiréfi’fyract‘gm‘%er EL-10KA 9107726 2020/12/21 | 2021/12/21
Unknown High Pass filter NHP-600+ F-03-EM131 2020/11/29 2021/11/28
Rohde & Schwarz Signal Analyzer FSIQ26 837405/023 2021/4/24 2022/4/24
Weinschel Power divider 1515 MY628 2020/11/29 2021/11/28

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Shenzhen) attests that all calibrations have
been performed in accordance to requirements that traceable to National Primary Standards and International System

of Units (SI).

FCC Part 90
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

FCC §1.1307(b) & §2.1093 - RF EXPOSURE INFORMATION

Applicable Standard
FCC§1.1310 and §2.1093.

Test Result

Compliance, please refer to the SAR report: SSZ4210621-24599E-20A.
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Report No.: SZ4210621-24599E-00

FCC §2.1046 & §90.205 - RF OUTPUT POWER

Applicable Standard
FCC §2.1046 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: 25°C
Relative Humidity: 52%
ATM Pressure: 101.0 kPa

The testing was performed by Black Chen from 2021-06-25 to 2021-07-13.

Test Mode: Transmitting

Test Result: Pass. Please refer to following table.

FCC Part 90
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

Conducted Output Power
Channel Output
Mode Spacing F?ﬁlile;cy Power level (();];I::)t Power
(kHz) W)
L 30.08 1.019
12.5 400.0125
H 36.79 4.775
o L 30.54 1.132
Digital 12.5 429.9875
H 36.72 4.699
L 30.16 1.038
12.5 469.9875
H 36.47 4.436
L 30.71 1.178
12.5 400.0125
H 36.71 4.688
L 30.58 1.143
Analog 12.5 429.9875
H 36.66 4.634
L 30.11 1.026
12.5 469.9875
H 36.56 4.529

High power: 4W (limit: 3.2~4.8W)
Low power: 1W (Limit: 0.8~1.2W)
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: SZ4210621-24599E-00

Digital:
Frequency 400.0125 MHz, Low Power
@ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 30. 08 dBmr
Ref 50.5 dBm Att 20 dB SWI 2.5 ns 400. 015705128 MHz
50 Off get 30.|5 dB
Lao
!
Lo =30 / \ LVL
20
10 / \
=0
/ \ 3DB
- 10
» J\MANN/
- 40
Center 400.0125 MHz 100 kHz/ Span 1 Mz
Date: 13.JUL.2021 16:58:10
Frequency 400.0125 MHz, High Power
@ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 36. 79 dBm
Ref 50.5 dBm Att 20 dB SWI 2.5 ns 400. 012300000 MHz
50 Off get 305 dB
Lao
/ \
30 LVL
20 / \
10 / \
=0
3DB
- 10
- 20 lw'ﬂ, \W
g o Al VAL
- 40
Center 400.0125 MHz 100 kHz/ Span 1 Mz
Date: 25.JUN. 2021 11:03:40
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Frequency 429.9875MHz, Low Power

@ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 30.54 dBn

Ref 50.5 dBm Att 20 dB SWI 2.5 ns 429. 989102564 MHz

50 O fget 30.[5 dB

30 LVL
10
. / \

J; ,,A.WJ.\M/ \Mﬂ'vwﬂw

Center 429.9875 Mz 100 kHz/ Span 1 Mz

Date: 16.JUL.2021 20:07:38

Frequency 429.9875MHz, High Power

@ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 36.72 dBm

Ref 50.5 dBm Att 20 dB SWI 2.5 ns 429. 990705128 MHz

50 O fget 30.[5 dB

\
NAXH
=30

LVL

. / \

3DB

- 30

Center 429.9875 Mz 100 kHz/ Span 1 Mz

Date: 16.JUL.2021 20:05:00
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

Frequency 469.9875 MHz, Low Power

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 30.16 dBn

Ref 50.5 dBm “ALt 20 dB SWIr 2.5 ns 469. 987500000 MHz

50 O fget 30.[5 dB

A
Lao Al
1 PH
30 /J \ LVL
20

N / \

- 30

Center 469.9875 Miz 100 kHz/ Span 1 Mz

Date: 13.JUL.2021 17:01:38

Frequency 469.9875 MHz, High Power

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 36.47 dBn

Ref 50.5 dBm Att 20 dB SWIr 2.5 ns 469. 989102564 Mz

50 Of get 30.[5 dB

Lao
MAXH
Lo v

N / \

3DB

- 30

Center 469.9875 Miz 100 kHz/ Span 1 Mz

Date: 25.JUN. 2021 11:07:39
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

Analog
Frequency 400.0125 MHz, Low Power
@ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 30.71 dBm
Ref 50.5 dBm Att 20 dB SWIr 2.5 ns 400. 012500000 MHz

50 O fget 30.[5 dB

30 / \ LVL
20

- 20

Mg

Center 400.0125 Mz 100 kHz/ Span 1 Mz

Date: 13.JUL.2021 17:02:25

Frequency 400.0125 MHz, High Power

@ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 36.71 dBm

Ref 50.5 dBm Att 20 dB SWI 2.5 ns 400. 014102564 MHz

50 OFfget 30.[5 dB

Lo
NAXH
30 LVL

0

3DB

Center 400.0125 Mz 100 kHz/ Span 1 Mz

Date: 13.JUL.2021 17:02:06
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: SZ4210621-24599E-00

Frequency 429.9875MHz, Low Power

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
30. 58 dBn

Ref 50.5 dBm Att 20 dB SWI 2.5 s 429. 987500000 MHz
50 Off get 30.|5 dB
Lo
=30 //J \ LVL
20
10 / \
=0
/ \ 3DB
- 10
L 20 ]
VIV W Y lth\'/ \me’lﬂmm Nt ot
- 40
Center 429.9875 Mz 100 kHz/ Span 1 MHz
: 16.JUL. 2021 20:10: 47
Frequency 429.9875MHz, High Power
RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 36. 66 dBn
Ref 50.5 dBm Att 20 dB SWI 2.5 s 429. 987500000 MHz
50 Off get 305 dB
Lo
Lo /J "
20 / \
10 / \
=0
3DB
- 10
N MW) W AN
i AT Y
- 40
Center 429.9875 Mz 100 kHz/ Span 1 MHz
: 16.JUL. 2021 20:08:12

FCC Part 90
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

Frequency 469.9875 MHz, Low Power

@ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 30.11 dBn

Ref 50.5 dBm Att 20 dB SWI 2.5 ns 469. 992307692 MHz

50 O fget 30.[5 dB

3

30 / \ LV
20

T \

-10

/

quwwﬂw/ \\Mumm "
- 40

Center 469.9875 MHz 100 kHz/ Span 1 MHz

Date: 13.JUL.2021 17:03:33

Frequency 469.9875 MHz, High Power

@ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 36.56 dBm

Ref 50.5 dBm Att 20 dB SWI 2.5 ns 469. 989102564 MHz

50 OFfget 30.[5 dB

Lo
NAXH
30 LVL

0

3DB

- 30

Center 469.9875 Mz 100 kHz/ Span 1 Mz

Date: 25.JUN. 2021 11:12:11
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

FCC §2.1047 & §90.207 - MODULATION CHARACTERISTIC

Applicable Standard

FCC§2.1047 and §90.207:

(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: ANSI C63.26-2015

Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 52%
ATM Pressure: 101.0 kPa

The testing was performed by Black Chen from 2021-06-30 to 2021-07-13.
Test Mode: Transmitting

Test Result: Pass. Please refer to the following tables and plots.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

Analog Modulation:
MODULATION LIMITING

Carrier Frequency: 429.9875MHz, Channel Separation=12.5 kHz

Instantaneous Steady-state

Audio Frequency | ppyyAT[ON | DEVIATION | DEVIATION | DEVIATION Ilj'c (':t
1mi

(Hz) (@+20dB) (@-20dB) | (@+20dB) (@-20dB) [kHz]

[kHz] [kHz] [kHz] [kHz]

300 1.117 0.054 1.134 0.071 2.500
400 1.375 0.057 1.398 0.064 2.500
500 1.491 0.059 1.443 0.078 2.500
600 1.506 0.069 1.564 0.087 2.500
700 1.534 0.079 1.532 0.098 2.500
800 1.527 0.089 1.556 0.108 2.500
900 1.431 0.101 1.453 0.133 2.500
1000 1.456 0.117 1.484 0.134 2.500
1200 1.539 0.129 1.577 0.148 2.500
1400 1.564 0.145 1.521 0.162 2.500
1600 1.512 0.148 1.551 0.167 2.500
1800 1.487 0.157 1.477 0.174 2.500
2000 1.489 0.163 1.448 0.182 2.500
2100 1.485 0.163 1.454 0.183 2.500
2200 1.478 0.167 1.494 0.198 2.500
2300 1.454 0.178 1.491 0.199 2.500
2400 1.412 0.188 1.443 0.207 2.500
2500 1.408 0.189 1.464 0.218 2.500
2600 1.378 0.197 1.352 0.214 2.500
2700 1314 0.204 1.344 0.231 2.500
2800 1.303 0.195 1.372 0.205 2.500
2900 1.275 0.186 1.244 0.217 2.500
3000 1.198 0.174 1.231 0.227 2.500
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

Modulation Limiting

Deviation(kHz)

Instantaneous @+20dB
Instsntaneous E-20dB

FREQUENCY (Hz)

Steady-state @+20d8
Stesdy-stste @-204B

fimit
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

Audio Frequency Response

Carrier Frequency: 429.9875MHz, Channel Separation=12.5 kHz

Audio Frequency (Hz) Response Attenuation (dB)
300 -12.69
400 -9.58
500 -7.37
600 -6.38
700 -3.17
800 -1.58
900 -0.63
1000 0.00
1200 1.92
1400 3.13
1600 3.74
1800 4.31
2000 4.59
2100 4.82
2200 5.23
2300 5.43
2400 5.79
2500 6.33
2600 6.43
2700 6.52
2800 6.31
2900 5.71
3000 5.00
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

AUDIO FREQUENCY RESPONSE

10.00

5.00

0.00

-5.00

-10.00

RESPONSE ATTENUATION (dB)

-15.00

-20.00
300 3000

FREQUENCY (Hz) response
limit 1
limit 2

FCC Part 90 Page 23 of 55




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

Audio frequency lows pass filter response

Carrier Frequency: 429.9875MHz, Channel Separation=12.5 kHz

Audio Frequency Response Attenuation Limit
(kHz) (dB) (dB)
1.0 0.0 /
3.0 -21.9 0.0
4.0 -79.7 -12.5
5.0 -87.0 222
6.0 -88.3 -30.1
7.0 -88.5 -36.8
8.0 -88.2 -42.6
9.0 -88.7 -47.7
10.0 -88.4 -52.3
12.0 -93.1 -60.2
14.0 947 -66.9
16.0 -94.6 -72.7
18.0 -94.2 -77.8
20.0 923 -82.5

AUDIOFREQUENCY LOWPASS FILTER RESPONSE

03]
(%)

,RESPONSE ATTENUATION (dB)
o)
w

-
o
(8]

-125
2.0

FREQUENCY (kHz)

200

response

—+— limit
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

FCC §2.1049 & §90.209 & §90.210 - OCCUPIED BANDWIDTH &
EMISSION MASK

Applicable Standard
FCC §2.1049 and §90.210

Emission Mask D - 12.5 kHz channel bandwidth equipment. For transmitters designed to operate with a
12.5 kHz channel bandwidth, any emission must be attenuated below the power (P) of the highest emission
contained within the authorized bandwidth as follows:

1) For any frequency removed from the center of the authorized bandwidth f; to 5.625 kHz removed from
fy, 0dB.

2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fy
in kHz) of more than 5.626 kHz but no more than 12.5 kHz, at least 7.27 (f; —2.88 kHz) dB.

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

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 and the spectrum was recorded in the
frequency band 50 kHz from the carrier frequency.

Test Data

Environmental Conditions

Temperature: 23~26 C
Relative Humidity: 52~56 %
ATM Pressure: 101.0 kPa

The testing was performed by Black Chen from 2021-06-25 to 2021-07-16.
Test mode; transimitting

Test Result: Pass. Please refer to the following tables and plots.
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: SZ4210621-24599E-00

(IETITG Frequency Power A0 (g ] Erfl?sgiﬁns
Modulation Separation Bandwidth A
(kHz) (MHz) Level (kHz) Bandwidth
(kHz)
12.5 L 5.192 5.385
Analog 400.0125
12.5 H 5.192 5.385
12.5 L 6.720 9.038
Digital 400.0125
12.5 H 6.731 8.365
(Cloorm] Frequency Power 2 Qe EIfl?S(Sii](?).nS
Modulation Separation Bandwidth .
(kHz) (MHz) Level (kHz) Bandwidth
(kHz)
12.5 L 5.192 5.481
Analog 429.9875
12.5 H 5.288 5.481
12.5 L 7.019 9.327
Digital 429.9875
12.5 H 6.827 9.327
(T Frequency Power SaiCecunicd Erfl‘iss(siil(:ns
Modulation Separation Bandwidth .
(kHz) (MHz) Level (kHz) Bandwidth
(kHz)
12.5 L 5.192 5.385
Analog 469.9875
12.5 H 5.192 5.385
12.5 L 6.923 9.115
Digital 469.9875
12.5 H 7.115 9.269

Note: Emission designator is base on calculation instead of measurement.

Emission Designator Per CFR 47 §2.201& §2.202&, Bn= 2M + 2D

For FM Mode (Channel Spacing: 12.5 kH2)

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*(3.0kHz+ 2.5kHZz) = 11 kHz — 11K0

F3E portion of the designator represents an FM voice transmission Therefore, the entire designator for
12.5 kHz channél spacing FM mode is 11KOF3E.

For Digital Mode (Channel Spacing: 12.5 kH2)

Emission Designator 7K60F1D and 7TK60F1E

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 modeis 7K60F1D and 7K60F1E.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

Digital:
Frequency 400.0125 MHz: 99% Occupied & 26 dB Bandwidth, Low Power
@ “ RBW 100 Hz Marker 1 [T1 ]
" VBW 1 kHz -1.24 dBnm
Ref 45 dBm ALt 20 dB SWr 7.2 s 400. 008170769 M-z
O fget 305 dB OBW (6. 720009000 kHz"
a0 Pett T
43 dB
9. 038461538 kHz
T 30 Tenp [T [ 11 OpW
DL 24.3|dBm 4—ro-dBaf
Aﬂ\l 4(00. 009383000 MHz

k20 M
Tenp [2 [ T1 OBW

1.84 dBnm

Lo 1 T2 4d0. 016109000 Mz

o j \&

D2 -[I. 7 dBm ¥

L_o10 H 308

AL L TR T

Center 400.0125 Mz 6 kHz/ Span 60 kHz

Date: 30.JUN. 2021 10:14:48

Frequency 400.0125 MHz: 99% Occupied & 26 dB Bandwidth, High Power

@ “ RBW 100 Hz Marker 1 [T1 ]
“VBW 1 kHz 5.91 dBm
Ref  45.5 dBm “Att 20 dB SWr 7.2 s 400. 008461538 Miz
O f§et 30]5 dB OBW [6. 730769231 kHz"
[40 Betta—+—F+
-2.32 dB

8. 365384615 kHz
1 PH Bt—26—6- B e T T
M 19.34 denfl
4(0. 009423077 Mz
[20 v Tenp |2 [ 11 OBW
QL WZ 14.83 dBn
4(0. 016153846 Mz

10 '“|1
D2 3|6 dBm
Lo h|

LI

Center 400.0125 Mz 6 kHz/ Span 60 kHz

Date: 25.JUN. 2021 12:01:13
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.

: S74210621-24599E-00

=y
3

B

Frequency 400.0125 MHz: Emission Mask D, Low Power

RBW 100 Hz
VBW 1 kHz
Ref 40 dBm ALt 20 dB SWr 14.5 s

40 O f get 30.[5 dB
L] M T CHECK PAYS

A 1

e i \l\

Center 400.0125 Mz 12 kHz/

: 25.JUN. 2021 16:08:05

Span 120 kHz

LVL

Frequency 400.0125 MHz: Emission Mask D, High Power

RBW 100 Hz
VBW 1 kHz
Ref 40 dBm Att 20 dB SWI 14.5 s

40 O f get 30.[5 dB

L} M T[CHECK PAYS

. /|

. [
I

\
. T
| ]

\

AT

al

Center 400.0125 Mz 12 kHz/

© 25.JUN. 2021 16:05:44

Span 120 kHz

3DB
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

Frequency 429.9875MHz: 99% Occupied & 26 dB Bandwidth, Low Power

® RBW 100 Hz Delta 1 [T1 ]
VBW 1 kHz 0.34 dB

Ref 40 dBm ALt 20 dB SWr 7.2 s 326923077 kHz

©

40 O fget 30|5 dB OBW [7.01923(4769 kHz
Markgr 1 [T1(]
-4.67 dBn

=30
479. 983074923 Mz
1 PY Tenp |1 [T1 OBW
DL 21 9]dBm e e

[2e v o
479. 984326923 Mz
/}M 11\‘ Tenp [2 [ T1 oBwW
F10 T —7—dB
f ﬁ 449. 991344154 Mz

0
D2 -#.1 dBm }P ll

o
¥

bt bl

Center 429.9875 Mz 6 kHz/ Span 60 kHz

Date: 16.JUL.2021 11:44:23

Frequency 429.9875MHz: 99% Occupied & 26 dB Bandwidth, High Power

® RBW 100 Hz Delta 1 [Tl ]
VBW 1 kHz -3.88 dB
Ref 40 dBm Att 20 dB SWF 7.2 s 9. 326923077 khHz
20 Offdet 30]5 dB OBW [6. 826923077 ki
Markgr 1 [T1(]
e .10 den|lwN
449. 982884615 Mtz
Tenp [1 [T1 cBwW
oo 1d 40 as,
LWL
449. 984234769 Mz
2 Tenp [2 [T1 cBwW
r1o T o0 uDIT
1 .[h 449. 991051692 Mz
D2 3|7 dBm 'l., il
Lo ’\ﬁ
F-10

|

koso 1) }
Center 429.9875 Mi 6 kHz/ Span 60 kHz

Date: 16.JUL.2021 11:45:40
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.

: S74210621-24599E-00

Frequency 429.9875SMHz: Emission Mask D, Low Power

@ *RBW 100 Hz
" VBW 1 kHz

Ref 40 dBm “Att 20 dB SWI 14.5 s

40 O f get 30.[5 dB
L} M T CHECK PAYS

3o
1 PK
oo

/ \ 3DB
MASK- D

s bbbt

Ah M I !
Center 429.9875 Mz 12 kHz/ Span 120 kHz

Date: 16.JUL.2021 10:43:01

Frequency 429.9875MHz: Emission Mask D, High Power

@ *RBW 100 Hz
“VBW 1 kHz

Ref 40 dBm “Att 20 dB SWI 14.5 s

40 O f get 30.[5 dB

L} M T[CHECK PAYS

e /l

T

=—
il

=]

by

Center 429.9875 Mz 12 kHz/ Span 120 kHz

Date: 16.JUL.2021 10:41:27
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

Frequency 469.9875 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

® RBW 100 Hz Delta 1 [T1 ]
VBW 1 kHz -1.74 dB
Ref  45.5 dBm “Att 20 dB SWr 7.2 s 9.115384616 kHz
o fget 30[5 dB CBW 6. 923074923 kHz"
k40 Nk r—i—- Tt
.66 dBn
4€9. 983134615 Mz
i 30 TenMp [T T TT OBV
32 dBn
D1 24.5|dBm e
I 4€9. 984324923 Mz
20 W Temp [2 [ T1 OBW
1.28 dBnm
o 469. 991250000 Mz
F10 ;
= Dz -|L. 5 dBm 12 Tl
r-1o DE
k- 20
L 30 | )
k- 40 y‘ll"vfw‘r HM“
L.co Mot |
bl RS Y

Center 469.9875 Miz 6 kHz/ Span 60 kHz

Date: 25.JUN. 2021 13:18:45

Frequency 469.9875 MHz: 99% Occupied & 26 dB Bandwidth, High Power

® RBW 100 Hz Delta 1 [T1 ]
VBW 1 kHz 1.27 dB
Ref 45.5 dBm Att 20 dB SWr 7.2 s 9. 269230769 kHz
O fget 30[5 dB OoBW [7.115384615 kHz"
40 ok et— T

1.96 dBn
4€9. 983173077 Mz
30 S TRT AT e

——— AT
13.17 dBm
. 984326923 Mz

[-20 'MM}%\‘ Tenp [2 [T1 OBW
ji‘ \22 11. 00 dBn
L
[ 1

IN
©

4€9. 9914423308 MHz

D2 2|7 dBm

0

10 308
. | L

I | HMP Wy
st Mg

Center 469.9875 Miz 6 kHz/ Span 60 kHz

Date: 25.JUN. 2021 13:22:22
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

Frequency 469.9875 MHz: Emission Mask D, Low Power

® RBW 100 Hz
VBW 1 kHz

Ref 40 dBm ALt 20 dB SWr 14.5 s

40 O f get 30.[5 dB
L] M T CHECK PAYS

1 PK
[20 /M\ LVL
k10

N /
. /]

=
[ =

- 50

by Pt ol

Center 469.9875 Miz 12 kHz/ Span 120 kHz

Date: 25.JUN. 2021 15:39:37

Frequency 469.9875 MHz: Emission Mask D, High Power

® RBW 100 Hz
VBW 1 kHz

Ref 40 dBm Att 20 dB SWI 14.5 s

40 O f get 30.[5 dB

L} M T[CHECK PAYS

i
. Y
IR
IR

=y
3

!
T
N
o

Center 469.9875 Miz 12 kHz/ Span 120 kHz

Date: 25.JUN. 2021 15:36:49
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

Analog
Frequency 400.0125 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

@ “ RBW 100 Hz Delta 1 [T1 ]
“VBW 1 kHz -8.78 dB
Ref  40.5 dBm “Att 20 dB SWr 7.2 s 5.384615384 kHz
20 Ofdet 30]5 dB OBW |5. 192301692 Kiiz
Markgr 1 [T1(]
Lag 96 dBn
DL 29 A aem 2d0. 009904846 M
1 Py Tenp |1 [T1 OBW
oo T1 14. 84 dBn
LvL
2 4d0. 010009000 Mz
1 Tenp |2 [T1 oBwW
Lo 13- 94 ag

4(00. 015194308 Mz
D2 3|4 dBm

0

3DB

DTN it

Center 400.0125 Mz 6 kHz/ Span 60 kHz

Date: 25.JUN. 2021 13:57:01

Frequency 400.0125 MHz: 99% Occupied & 26 dB Bandwidth, High Power

@ “ RBW 100 Hz Delta 1 [T1 ]
“VBW 1 kHz -1.17 dB
Ref  45.5 dBm “Att 20 dB SWr 7.2 s 5.384615384 kHz
O ffet 305 dB OBW |5. 192307692 kHz"
40 T
DL 35.4¢ dBm 4.07 dBn
4q0. 009904846 Mz
i 30 Tenp [T T TT CHVT
T1 T2 23.60 dnf
1 4do. 010004000 M+z
20 Tenp [2 [T OHW
22.29 dBm
4d0. 015193308 Mz
E=10 | 91 Z06abnT
h
[
o
L.10 308
F-20 Ui \1\![

L 40 | w‘

. " J .II l WA
il Liddds V2 i T SRR

Center 400.0125 MHz 6 kHz/ Span 60 kHz

Date: 25.JUN. 2021 13:53:28
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.

: S74210621-24599E-00

Frequency 400.0125 MHz: Emission Mask D, Low Power

Ref 40 dBm

20 dB

RBW 100 Hz
VBW 1 kHz
SWr 14.5 s

40 O f get 30.[5 dB

L] M T CHECK PAYS

30
1 P}
= |,
F10
i / \
k- 10
MASK- D /

- 50

bt

P gy

Center 400.0125 Mz

Date: 25.JUN. 2021 14:28:19

12 kHz/

Span 120 kHz

LVL

Frequency 400.0125 MHz: Emission Mask D, High Power

Ref 40 dBm

Att

20 dB

RBW 100 Hz
VBW 1 kHz
SWI 14.5 s

40 O f get 30.[5 dB

L) M T[CHECK PASS
=30
1 PK]
oo
10 // \
=0
L 10 / \
MASK- D / 4 \

- i

o

Center 400.0125 Mz

Date: 25.JUN. 2021 14:24:25

12 kHz/

Span 120 kHz

3DB
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

Frequency 429.9875MHz: 99% Occupied & 26 dB Bandwidth, Low Power

@ “ RBW 100 Hz Delta 1 [T1 ]
“VBW 1 kHz -9.47 dB
Ref 45 dBm “Att 20 dB SWr 7.2 s 5.480769231 kHz
O f get 30.[5 dB OBW |[5. 192301692 KHZ"
[-40 kgt

-14.56 dBn

449. 984807692 M-z
D1 30 dBm

1 _PKENRED Tenp [T [ T1 OBW
11. 36 dBm
T2 LVL
L2o 449. 984903846 Mz
Tenp [2 [ T1 OBW
1 19. 16 dBm
Lo 449. 990096154 Mz
D2 4|2 dBm
o
L_o10 308
- 20
L 20 | ﬂ

k- 50 W“

Center 429.9875 Mz 6 kHz/ Span 60 kHz

Date: 16.JUL.2021 11:37:53

Frequency 429.9875MHz: 99% Occupied & 26 dB Bandwidth, High Power

@ “ RBW 100 Hz Delta 1 [T1 ]
“VBW 1 kHz -7.74 dB
Ref 45 dBm ALt 20 dB SWr 7.2 s 5. 480769230 kHz
O fget 305 dB OBW (5. 288461538 kHz"
[-40 kg T4t
D1 36.2|dBm — 43—
449. 984807692 M-z
1 PRI Temp [T TTT OBW
19. 76 dBm
1 LVL
Lo . 479. 984903846 Mz
v Tenp [2 [ T1 OBW
1. 83 dBm
1o o2 1b 2 dem 429 990192308 Miz
o
L 10 3DB
A
- 20 i K
L-30 },.“H "‘\ﬂ

mmmwhwwﬂwﬂwj / Wik

Center 429.9875 Mz 6 kHz/ Span 60 kHz

Date: 16.JUL.2021 11:36:44
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.

: S74210621-24599E-00

Frequency 429.9875SMHz: Emission Mask D, Low Power

“ RBW 100 Hz

“VBW 1 kHz
Ref 40 dBm “Att 20 dB SWI 14.5 s
40 O f get 30.|5 dB

LM T CHEK  PAYS

k3o
[2e LVL
F10
i / \
k-10

/ \ 3DB
MASK- D

M

Center 429.9875 Mz 12 kHz/ Span 120 kHz

: 16.JUL. 2021 10:35:08

Frequency 429.9875MHz: Emission Mask D, High Power

*RBW 100 Hz
“VBW 1 kHz
Ref 40 dBm “Att 20 dB SWI 14.5 s

40 O f get 30.[5 dB

L} M T[CHECK PAYS

LVL

/ \ 3DB
MASK- D

;é’—

| o | | I I’ |
VY MWWINMNW VWMWMMMM
Center 429.9875 MHz 12 kHz/ Span 120 kHz

: 16.JUL. 2021 10:33:35
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

Frequency 469.9875 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

® RBW 100 Hz Delta 1 [T1 ]
VBW 1 kHz 2.00 dB
Ref 40 dBm “Att 20 dB SWr 7.2 s 5.384615384 khz
40 Off§et 30[5 dB OBW [5. 192307692 kHz
Markgr 1 [T1(]
5129 gldBm -1.67 dBn
469. 984903846 Mz
1 PY Termp |1 [T1 oBW
oo -+ T 14 57 dg
LVL
1 469. 985009000 Mz
Tenp [2 [ T1 oBwW
10 T te BT
4€9. 990194308 Mz
D2 3[8 dBm b
o
- 10
308
k- 20 ﬁ[} '
L. 30 |
k- 40
F-50 l]‘ ! m M
Center 469.9875 Mz 6 kHz/ Span 60 kHz

Date: 25.JUN. 2021 14:09:24

Frequency 469.9875 MHz: 99% Occupied & 26 dB Bandwidth, High Power

® RBW 100 Hz Delta 1 [T1 ]
VBW 1 kHz -19.52 dB
Ref 45 dBm Att 20 dB SWr 7.2 s 5.384615384 kHz
o ffet 30[5 dB CBW [5. 192307692 kHz"
ka0 VRSN NAREMIDE
D1 34.7|dBm .33 dBn |
4€9. 984903846 Mz
F-30 Temp [T TTT CHW
n 23.93 denfl
Lo 4€9. 985000000 MHz
v Tenp |2 [T1 OBwW
11. 28 dBn
Lio 469. 990192308 Miz
D2 8|7 dBm
o
L
[-1o 3DB
L2 ﬂ i

T

w

o
—=r_

Loso | M \ A
DT o Y SN i

Center 469.9875 Miz 6 kHz/ Span 60 kHz

Date: 25.JUN. 2021 14:05:42
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.

: S74210621-24599E-00

=y
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B

Frequency 469.9875 MHz: Emission Mask D, Low Power

RBW 100 Hz
VBW 1 kHz
Ref 40 dBm ALt 20 dB SWr 14.5 s

40 O f get 30.[5 dB
L] M T CHECK PAYS

A LI

- 10
MASK- D / | \

- 50

L A T |

Center 469.9875 Miz 12 kHz/

: 30.JUN. 2021 14:24:55

Span 120 kHz

LVL

Frequency 469.9875 MHz: Emission Mask D, High Power

“ RBW 100 Hz
“VBW 1 kHz
Ref 40 dBm CALt 20 dB SWI 14.5 s

40 O f get 30.|5 dB

L} M T[CHECK PAYS

i A

—-50

oyl O] T

Wl

Center 469.9875 Mz 12 kHz/

© 16.JUL.2021 10:39:36

Span 120 kHz

3DB
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

FCC §2.1051 & §90.210 - SPURIOUS EMISSIONS AT ANTENNA
TERMINALS

Applicable Standard

Emission Mask D—12.5 kHz channel bandwidth equipment. For transmitters designed to operate with a
12.5 kHz channel bandwidth, any emission must be attenuated below the power (P) of the highest emission
contained within the authorized bandwidth as follows:

1) For any frequency removed from the center of the authorized bandwidth f, to 5.625 kHz removed from
f, 0 dB.

2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fy
in kHz) of more than 5.626 kHz but no more than 12.5 kHz, at least 7.27 (f; —2.88 kHz) dB.

3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (f4
in kHz) of more than 12.5 kHz: At least 50 + 10 log (P) dB or 70 dB, whichever is the lesser attenuation.

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: 25°C
Relative Humidity: 52%
ATM Pressure: 101.0 kPa

The testing was performed by Black Chen on 2021-06-25.
Test Mode: Transmitting, worst case for high power level.

Test Result: Pass. Please refer to the following tables and plots.
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ4210621-24599E-00

Digital
30MHz - 1 GHz, - Low Channel
® * RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz -35.66 dBn

Ref 35.5 dBm CAtt 0 dB SWI 100 ns 801. 025641026 MHz

offdet 30[5 dB "
30
20

LVL

10

Fundamental test
with notch filter —

—

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 25.JUN. 2021 11:19:25

1 GHz - 5 GHz, - Low Channel

® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -30.42 dBm
Ref 35.5 dBm Att 0 dB SWI 25 ns 1.596153846 GHz
offet 30[5 dB "
30
20
[RY]
10
o
k- 10
520 dipm 308
1
k- 30
L | ll , . ot
3% A PR R VAR T o A I A A A~ A k]
k-50
F-- 60
Center 3 GHz 400 MHz/ Span 4 Gz

Date: 25.JUN. 2021 11:31:42
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No

.1 874210621-24599E-00

Fundamental test

with notch filter [

Dat e:

Dat e:

30MHz - 1 GHz, - Middle Channel

* RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -39.16 dBn
Ref 35.5 dBm Att 0 dB SWI 100 ns 870. 977564103 MHz
offget 30[5 dB "
30
20
LVL
10
\
=0
>
- 10
B3 20—dHBH 3DB
- 30
1
L Y
VW AN YO WP Y AW S Py SYRNTTT M YWRRTIEY! 1 WSV S PYTIPYIF: TRV TWATTY B PR W U Y VY
- 50
- 60
Start 30 Mz 97 MHz/ Stop 1 Gz

25.JUN. 2021 11:20:55

1 GHz - 5 GHz, Middle Channel

“RBW 1 MHz Marker 1 [T1 ]
" VBW 3 MHz -35.36 dBm
Ref 35.5 dBm Att 0 dB SWI 25 s 2.410256410 GHz
offdet 30[5 dB "
—30:
20
LVL
—10:
—0
—- 10
4 Brr 3DB
—- 30
1
148 i] N Ao ._.WI v e e % 3
—- 50
—- 60
Center 3 GHz 400 MHz/ Span 4 Gz

25.JUN. 2021 11:33:04
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30MHz - 1 GHz, - High Channel

® * RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -32.03 dBn
Ref 35.5 dBm Att 0 dB SWIr 100 ns 940. 929487179 Mz
ofdet 30[5 dB "
-30
20
LvL
-10
Fundamental test .
with notch filter |
—1 |
| \
1o B
51 Yol B 3DB
- 30
MJ&W gL WAL A VTV PATTI WP Y
- 50
-- 60
Start 30 MHz 97 MHz/ Stop 1 Gz
Date: 25.JUN.2021 11:21:29
1 GHz - 5 GHz, High Channel
® “RBW 1 Mz Marker 1 [T1 ]
“VBW 3 MHz -34.78 dBm
Ref 35.5 dBm Att 0 dB SWI 25 ns 2.410256410 GHz
ofdet 30]5 dB "
=30
20
LvL
10
=0
- 10
0 e B
- 30 T
L o S
WMWW«NEWLWWW L P77 DY TYRRINTY 2| FHRRY YT ER R P
- 50
- 60
Center 3 GHz 400 MHz/ Span 4 GHz

Date: 25.JUN. 2021 11:34:13
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Analog
30MHz - 1 GHz, - Low Channel
® * RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -36.60 dBnm
Ref 35.5 dBm Att 0 dB SWIr 100 ns 801. 025641026 MHz
ofdet 30[5 dB "
-30
20
LvL
Fundamental test 10
with notch filter |
Y
-\
>
- 10
51 Yol B 3DB
- 30
a
9 1 VY ) T VX TR AP O Y WY [T PR TRV S EWY ORI R YT
- 50
-- 60
Start 30 MHz 97 MHz/ Stop 1 Gz
Date: 25.JUN. 2021 11:22:01
1 GHz - 5 GHz, - Low Channel
® “RBW 1 Mz Marker 1 [T1 ]
“VBW 3 MHz -33.25 dBm
Ref 35.5 dBm Att 0 dB SWI 25 ns 1.596153846 GHz
ofdet 30]5 dB "
=30
20
LvL
10
=0
- 10
o) B 2 Brr DB
L. 30 s
AT VT PV g ‘wwwm
- 50
- 60
Start 1 GHz 400 MHz/ Stop 5 Gz

Date: 25.JUN. 2021 11:30:05
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Fundamental test
with notch filter

30MHz - 1 GHz, - Middle Channel

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -38.99 dBn
Ref  35.5 dBm “Att 0 dB SWr 100 s 507. 227564103 Mz
o ffget 30[5 dB "
30
M |20
LvL
10
ko
i
F-10
1
5126 4B .
k30
1
[N E e Sy e e Ve Y Frsre u‘quMW»WMmMMMh- TR
F-50
k-60
Start 30 Mz 97 MHz/ Stop 1 Gz
Date: 25.JUN. 2021 11:25:37
.
1 GHz - 5 GHz, Middle Channel
® “RBW 1 Mz Marker 1 [T1 ]
“VBW 3 Mz -37.43 dBr
Ref  35.5 dBm Att 0 dB SWF 25 ns 1.301282051 GHz
offdet 30[5 dB "
|30
20
LvL
10
o
- 10
- B 3DB
L 30
1
o | .
A T R D A R T A= o T AL o repadond
- 50
L- 60
Start 1 Gz 400 MHz/ Stop 5 Gz
Date: 25.JUN. 2021 11:28:32
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30MHz - 1 GHz, - High Channel

@

“ RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
-27.81 dBn

Ref 35.5 dBm CALt 0 dB SWI 100 ns 940. 929487179 MHz
ofdet 30[5 dB "
-30
20
LVL
Fundamental test [
with notch filter —
—1
- 10
B2 O—gHBH 3DB
1
- 30
WMW-WWwMWWWw,WW wh
- 50
-- 60
Start 30 Mz 97 MHz/ Stop 1 GHz

Date: 25.JUN. 2021 11:26:11

1 GHz - 5 GHz, High Channel

@ “RBW 1 Mz Marker 1 [T1 ]
*VBW 3 MHz -33.38 dBm
Ref 35.5 dBm Att 0 dB SWI 25 s 1.410256410 Gz
offget 30[5 dB "
30
20
LvL
10
=0
- 10
0 —— ap8
- 30
I L .
b 40
Lo tanBunaped s PAnIn A AT RN TRV | FREYTINR WA "W PR TXTYY
- 50
- 60
Start 1 Gz 400 MHz/ Stop 5 Gz

Date: 25.JUN. 2021 11:27:39
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FCC §2.1053 & §90.210 - RADIATED SPURIOUS EMISSIONS

Applicable Standard
FCC §2.1053 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

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

Test Data

Environmental Conditions

Temperature: 27.2~29 C
Relative Humidity: 50~56 %
ATM Pressure: 101.0 kPa

The testing was performed by Williarm Wang on 2021-06-25 for below 1GHz and Dio Ding on 2021-07-08
for above 1GHz.

Test Mode: Transmitting, worst case for high power level.

Test Result: Pass. Please refer to the following tables and plots.
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. Turn Rx Antenna Substituted
Frequency Receiver | o ple . Cable | Antenna | “PSOMte |y imit Margin
(MHz) Reading Angle | Height | Polar | Level | ' Gain Level @Bm) | (dB)
(dBpv) Degree (m) | (H/V) | (dBm) @B) | (dBd/dBi) (dBm)
Analogue 400.0125MHz
800.025 45.44 331 1.7 H -51.7 1.30 0.0 -53.00 -20 33.00
800.025 52.34 91 1.0 v -42.6 1.30 0.0 -43.90 -20 23.90
1200.04 55.51 95 2.3 H -52.5 1.50 6.80 -47.20 -20 27.20
1200.04 49.28 49 24 v -58.4 1.50 6.80 -53.10 -20 33.10
1600.05 56.29 147 1.0 H -52.1 1.40 8.70 -44.80 -20 24.80
1600.05 53.51 299 1.5 v -54.6 1.40 8.70 -47.30 -20 27.30
2000.06 57.98 241 1.4 H -43.0 1.30 9.60 -34.70 -20 14.70
2000.06 60.76 178 1.0 v -40.6 1.30 9.60 -32.30 -20 12.30
2400.08 54.59 68 2.3 H -50.5 2.30 10.10 -42.70 -20 22.70
2400.08 60.05 260 1.6 \Y% -44.0 2.30 10.10 -36.20 -20 16.20
2800.09 59.61 71 1.5 H -44.9 1.80 10.50 -36.20 -20 16.20
2800.09 63.76 151 22 \Y% -40.4 1.80 10.50 -31.70 -20 11.70
3200.10 63.29 171 23 H -37.6 1.60 11.50 -27.70 -20 7.70
3200.10 64.21 119 2.2 v -36.9 1.60 11.50 -27.00 -20 7.00
3600.11 45.63 195 2.1 H -56.8 1.50 12.10 -46.20 -20 26.20
3600.11 49.02 82 22 v -52.9 1.50 12.10 -42.30 -20 22.30
4000.13 44.23 271 2.5 H -57.4 1.70 12.00 -47.10 -20 27.10
4000.13 46.64 85 1.4 v -54.2 1.70 12.00 -43.90 -20 23.90
Analogue 429.9875MHz

859.975 46.29 324 2.5 H -50.2 1.32 0.0 -51.52 -20 31.52
859.975 56.22 326 1.4 v -38.9 1.32 0.0 -40.22 -20 20.22
1289.96 53.44 101 1.3 H -55.4 1.60 7.30 -49.70 -20 29.70
1289.96 51.57 246 1.4 v -57.2 1.60 7.30 -51.50 -20 31.50
1719.95 61.91 301 22 H -44.8 1.30 8.90 -37.20 -20 17.20
1719.95 54.77 265 24 v -51.4 1.30 8.90 -43.80 -20 23.80
2149.94 55.45 247 1.7 H -48.1 1.30 9.80 -39.60 -20 19.60
2149.94 52.82 81 1.9 A% -51.4 1.30 9.80 -42.90 -20 22.90
2579.93 57.61 164 1.9 H -46.4 2.20 10.20 -38.40 -20 18.40
2579.93 53.61 147 1.9 v -50.0 2.20 10.20 -42.00 -20 22.00
3009.91 60.69 231 1.7 H -43.1 1.60 10.80 -33.90 -20 13.90
3009.91 61.85 326 1.2 v -41.6 1.60 10.80 -32.40 -20 12.40
3439.90 53.78 40 2.5 H -47.7 1.40 11.80 -37.30 -20 17.30
3439.90 49.58 165 2.4 v -51.7 1.40 11.80 -41.30 -20 21.30
3869.89 49.01 9 1.8 H -53.4 1.60 11.90 -43.10 -20 23.10
3869.89 46.27 249 2.4 v -56.0 1.60 11.90 -45.70 -20 25.70
4299.88 50.58 98 1.2 H -51.0 1.50 11.70 -40.80 -20 20.80
4299.88 49.24 27 1.9 A% -51.6 1.50 11.70 -41.40 -20 21.40
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A Turn Rx Antenna Substituted
Frequency Recelyer Table . Cable Antenna Absolute Limit | Margin
(MHz) | Reading | o | Height | Polar | Level | Y /(" | Z0 0 Level | 4Bm) | (dB)
@BEV) | pegree | (M | V) | @Bm) | G | Gpajapi) | (9B™
Analogue 469.9875MHz

939.975 44.76 4 1.3 H -51.7 1.36 0.0 -53.06 -20 33.06
939.975 53.22 294 2.4 A" -40.8 1.36 0.0 -42.16 -20 22.16
1409.96 61.22 135 1.0 H -47.1 1.60 7.90 -40.80 -20 20.80
1409.96 62.57 268 2.1 v -46.0 1.60 7.90 -39.70 -20 19.70
1879.95 64.24 82 2.4 H -39.0 1.30 9.40 -30.90 -20 10.90
1879.95 67.81 210 2.3 \Y% -35.7 1.30 9.40 -27.60 -20 7.60
2349.94 58.41 51 2.3 H -47.6 1.30 10.00 -38.90 -20 18.90
2349.94 64.09 333 2.4 \Y% -41.8 1.30 10.00 -33.10 -20 13.10
2819.93 61.47 204 1.4 H -43.1 1.80 10.50 -34.40 -20 14.40
2819.93 65.70 356 1.4 v -38.5 1.80 10.50 -29.80 -20 9.80
3289.91 63.33 102 1.3 H -37.6 1.50 11.70 -27.40 -20 7.40
3289.91 67.22 316 2.4 A" -33.8 1.50 11.70 -23.60 -20 3.60
3759.90 51.13 77 1.9 H -52.0 1.50 11.80 -41.70 -20 21.70
3759.90 52.08 341 2.4 A" -50.6 1.50 11.80 -40.30 -20 20.30
4229.89 53.21 248 1.9 H -49.0 1.50 11.80 -38.70 -20 18.70
4229.89 53.74 211 2.2 v -47.6 1.50 11.80 -37.30 -20 17.30
4699.88 50.87 9 1.3 H -51.7 1.70 12.00 -41.40 -20 21.40
4699.88 57.27 117 1.1 v -43.7 1.70 12.00 -33.40 -20 13.40
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. Turn Rx Antenna Substituted
Frequency Receiver | rapre . Cable | Antenna Absolute | 44 ie Margin
(MHz) Reading Angle | Height | Polar | Level | "/ Gain Level (Bm) | (dB)
@BRV) | Degree | M | V) | (@Bm) | Gp) | (aggapiy | (9B™
Digital 400.0125MHz
800.025 46.44 353 1.8 H -50.7 1.30 0.0 -52.00 -20 32.00
800.025 53.74 277 2.0 A% -41.2 1.30 0.0 -42.50 -20 22.50
1200.04 57.16 234 2.1 H -50.9 1.50 6.80 -45.60 -20 25.60
1200.04 51.16 13 1.6 \'% -56.6 1.50 6.80 -51.30 -20 31.30
1600.05 56.04 335 1.8 H -52.3 1.40 8.70 -45.00 -20 25.00
1600.05 54.47 96 1.5 \'% -53.7 1.40 8.70 -46.40 -20 26.40
2000.06 59.05 269 1.7 H -42.0 1.30 9.60 -33.70 -20 13.70
2000.06 61.26 312 1.3 \'% -40.1 1.30 9.60 -31.80 -20 11.80
2400.08 56.51 90 1.6 H -48.6 2.30 10.10 -40.80 -20 20.80
2400.08 61.37 235 1.7 \'% -42.7 2.30 10.10 -34.90 -20 14.90
2800.09 63.72 55 2.3 H -40.8 1.80 10.50 -32.10 -20 12.10
2800.09 65.03 170 1.4 \'% -39.2 1.80 10.50 -30.50 -20 10.50
3200.10 59.33 72 2.5 H -41.5 1.60 11.50 -31.60 -20 11.60
3200.10 60.42 267 1.3 \'% -40.7 1.60 11.50 -30.80 -20 10.80
3600.11 47.46 0 1.3 H -55.0 1.50 12.10 -44.40 -20 24.40
3600.11 52.07 169 1.6 \'% -49.8 1.50 12.10 -39.20 -20 19.20
4000.13 45.26 92 2.2 H -56.4 1.70 12.00 -46.10 -20 26.10
4000.13 46.26 4 1.4 \'% -54.6 1.70 12.00 -44.30 -20 24.30
Digital 429.9875MHz

859.975 45.77 256 1.1 H -50.7 1.32 0.0 -52.02 -20 32.02
859.975 57.49 180 1.9 \% -37.6 1.32 0.0 -38.92 -20 18.92
1289.96 59.53 222 1.7 H -49.3 1.60 7.30 -43.60 -20 23.60
1289.96 54.89 85 2.1 \'% -53.9 1.60 7.30 -48.20 -20 28.20
1719.95 63.12 346 1.5 H -43.6 1.30 8.90 -36.00 -20 16.00
1719.95 56.55 332 2.5 \'% -49.6 1.30 8.90 -42.00 -20 22.00
2149.94 47.42 354 2.0 H -56.1 1.30 9.80 -47.60 -20 27.60
2149.94 56.09 47 2.5 \'% -48.1 1.30 9.80 -39.60 -20 19.60
2579.93 62.12 220 2.1 H -41.9 2.20 10.20 -33.90 -20 13.90
2579.93 57.75 215 1.3 \'% -45.9 2.20 10.20 -37.90 -20 17.90
3009.91 62.68 304 2.3 H -41.1 1.60 10.80 -31.90 -20 11.90
3009.91 5943 258 2.4 \'% -44.0 1.60 10.80 -34.80 -20 14.80
3439.90 56.81 355 2.3 H -44.7 1.40 11.80 -34.30 -20 14.30
3439.90 50.93 54 2.2 \'% -50.4 1.40 11.80 -40.00 -20 20.00
3869.89 49.01 135 2.5 H -53.4 1.60 11.90 -43.10 -20 23.10
3869.89 46.71 1 1.2 \'% -55.6 1.60 11.90 -45.30 -20 25.30
4299.88 50.59 32 2.0 H -51.0 1.50 11.70 -40.80 -20 20.80
4299.88 50.99 111 2.1 \'% -49.9 1.50 11.70 -39.70 -20 19.70
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Receiver Turn Rx Antenna Substituted Absolute o )
Fr((;/l[lllle;cy Reading zzb:z Height | Polar | Level CLable Al(l}tepna Level (I:il];nl:lt) M(?;ﬁg)m
CLm7) Deggree ) e (o) (;1; (dBda/l(;lBi) (dBm)
Digital 469.9875MHz

939.975 49.88 319 2.3 H -46.6 1.36 0.0 -47.96 -20 27.96
939.975 52.48 102 2.4 A% -41.6 1.36 0.0 -42.96 -20 22.96
1409.96 62.64 227 1.1 H -45.7 1.60 7.90 -39.40 -20 19.40
1409.96 65.71 287 1.5 v -42.8 1.60 7.90 -36.50 -20 16.50
1879.95 71.37 330 1.2 H -31.9 1.30 9.40 -23.80 -20 3.80
1879.95 64.01 273 2.0 v -39.5 1.30 9.40 -31.40 -20 11.40
2349.94 54.95 82 2.0 H -51.0 1.30 10.00 -42.30 -20 22.30
2349.94 60.83 41 2.3 v -45.0 1.30 10.00 -36.30 -20 16.30
2819.93 68.51 240 1.8 H -36.0 1.80 10.50 -27.30 -20 7.30
2819.93 68.85 289 1.7 v -35.4 1.80 10.50 -26.70 -20 6.70
3289.91 64.54 340 14 H -36.4 1.50 11.70 -26.20 -20 6.20
3289.91 67.72 70 1.4 v -333 1.50 11.70 -23.10 -20 3.10
3759.90 52.22 253 2.3 H -50.9 1.50 11.80 -40.60 -20 20.60
3759.90 51.28 227 1.7 v -51.4 1.50 11.80 -41.10 -20 21.10
4229.89 57.29 345 2.0 H -44.9 1.50 11.80 -34.60 -20 14.60
4229.89 58.23 351 1.9 v -43.2 1.50 11.80 -32.90 -20 12.90
4699.88 54.91 129 1.7 H -47.7 1.70 12.00 -37.40 -20 17.40
4699.88 5891 36 1.2 v -42.1 1.70 12.00 -31.80 -20 11.80
Note:

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

Applicable Standard

FCC §2.1055 and §90.213

Test Procedure

Frequency Stability vs. Temperature: The equipment under test was connected to an external AC/DC
power supply and the RF output was connected to communication test set via feed-through attenuators.
The EUT was placed inside the temperature chamber. The power cable 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: 25°C
Relative Humidity: 52%
ATM Pressure: 101.0 kPa

The testing was performed by Black Chen on 2021-07-13.
Test Mode: Transmitting, worst case for high power level.

Test Result: Pass. Please refer to the following tables and plots.
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For Analog Modulation
Reference Frequency:429.9875SMHz, Limit:+2.5 ppm, channel spacing: 12.5kHz
Environment Temperature Power Supplied Frequency Measure with Time Elapsed
(°C) (Vdc) MCF (MHz) ppm Error
50 7.4 429.987574 0.172
40 7.4 429.987568 0.158
30 7.4 429.987594 0.219
20 7.4 429.987584 0.195
10 7.4 429.987581 0.188
0 7.4 429.987582 0.191
-10 7.4 429.987575 0.174
-20 7.4 429.987599 0.230
-30 7.4 429.987567 0.156
Frequency Stability Versus Input Voltage
20 6.8 429.987561 0.142
20 8.4 429.987559 0.137

For DIGITAL
Reference Frequency:429.9875 MHz, Limit: +£2.5 ppm, channel spacing: 12.5kHz
Environment Temperature Power Supplied Frequency Measure with Time Elapsed
°O) (Vde) MCF (MHz) ppm Error
50 7.4 429.987579 0.184
40 7.4 429.987581 0.188
30 7.4 429.987568 0.158
20 7.4 429.987571 0.165
10 7.4 429.987557 0.133
0 7.4 429.987555 0.128
-10 7.4 429.987562 0.144
-20 7.4 429.987585 0.198
-30 7.4 429.987578 0.181
Frequency Stability Versus Input Voltage
20 6.8 429.987568 0.158
20 8.4 429.987577 0.179
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FCC §90.214 - TRANSIENT FREQUENCY BEHAVIOR

Applicable Standard

Regulations: FCC §90.214
Test method: ANSI C63.26-2015

Test Procedure

a)
b)

¢)

d)
e)

f)

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.

g) 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.

h) Remove the attenuation 1, so the input power to the Spectrum Analyzer is increased by 30 dB when the

i)

3

k)

transmitter is turned on.

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

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

EUT — Attenuator | —— Attenuator 2 o
?-; Spectrum Analyzer

Signal &

Generator .
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Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 52 %
ATM Pressure: 101.0 kPa

The testing was performed by Black Chen on 2021-07-02.

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

Channel Separation Transient Period .
(kHz) (uns) Transient Frequency Result
10 (t1) <+/-12.5 kHz
12.5 25(t2) <+/-6.25 kHz Pass
10 (t3) <+/-12.5 kHz
Turn on
CF 430. 0125 Mz Real Tine OFF
Ref Lvl DEMOD BW 20 kHz AF-Si gnal
40.5 dBm FM [ Hz]
9K 30.5 dB O fset
12K L
SGL
ok TRG
—>
6k|
10msig >
a 25ms|
0
- 3K
- 6Kk|
- 9K|
- 12kH
- 15k
START 0 s STOP 100 s
Dat e: 2.JUL. 2021 18:31:15
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Turn off
CF 430.0125 MHz Real Tinme OFF

Ref Lvl DEMOD BW 20 kHz AF-Si gnal

40.5 dBm FM [ Hz]
15k,

30.5 dB O f set
12k
I SGL
9K| | TRG
6K 10ms I
<& >
< »
3k
fo I

pret N
-3k
- 6k |
- 9K|

- 12k T 1 1

15k

START O s STOP 100 ns

Dat e: 2.JUL. 2021 18:33:46

#kxk* END OF REPORT *#*%**
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