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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191211001-00B

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

EUT Name: | Two Way Radio
EUT Model: | DR5810-1
Multiple Models: | DR5610-1;DR5510-1;DR5800-1;DR5600-1;DR5500-1

Operation Frequency: | 136-174 MHz
Output Power ( Conducted): 5(1)%3 15\va

Modulation Type: | FM/4FSK

Channel Spacing: | 12.5/25kHz

Rated Input Voltage: | 7.4V DC from battery or 12V DC from charger
Model: [ MR-1200500US
Input: | AC 100-240V 50/60Hz 0.3A

Output: | DC 12V 0.5A
RDG191211001-RF-S1(model: DR5810-1)
Serial Number: | RDG191211001-RF-S1(model:DR5610-1)
RDG191211001-RF-S1(model: DR5510-1)
EUT Received Date: | 2019.12.11

EUT Received Status: | Good

Adapter
Infor mation

Notel: The series product, model DR5810-1; DR5610-1; DR5510-1; DR5800-1; DR5600-1; DR5500-1are electrically
identical, the difference between them please refer to the attached declaration letter, we selected DR5810-1 for fully
testing, and DR5810-1, DR5610-1, DR5510-1 for radiated emission test.

Objective

This test report is prepared on behalf of SHENZHEN COVALUE COMMUNICATIONS CO.,LTD. in
accordance with Part 2, part 22, and Part 90 of the Federal Communication Commission rules.

Related Submittal(s)/Grant(s)

No related submittal(s)/grant(s).

Test Methodology

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

Part 22 — Public Mobile Service
Part 90 — Private Land Mobile Radio Service

Applicable Standards: TTIA 603-D

All emissions measurement was performed and Bay Area Compliance Laboratories Corp. (Dongguan).
The radiated testing was performed at an antenna-to-EUT distance of 3 meters.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191211001-00B

M easurement Uncertainty

Parameter M easur ement Uncertainty
Occupied Channel Bandwidth +5 %
RF output power, conducted +0.61dB

30MHz ~ 1GHz:5.85 dB

Unwanted Emissions, radiated 1G~26.5GHz: 5.23 dB

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

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

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

Test Facility

The Test site used by Bay Area Compliance Laboratories Corp. (Dongguan) to collect test data is located
on the No.69 Pulongcun, Puxinhu Industry Area, Tangxia, Dongguan, Guangdong, China.

The lab has been recognized as the FCC accredited lab under the KDB 974614 D01 and is listed in the
FCC Public Access Link (PAL) database, FCC Registration No. : 897218, the FCC Designation No. :
CN1220.

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

Declarations

BACL is not responsible for the authenticity of any test data provided by the applicant. Data included from
the applicant that may affect test results are marked with a triangle symbol “A” . Customer model name,
addresses, names, trademarks etc. are not considered data.

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

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

This report must not be used by the customer to claim product certification, approval, or endorsement by
A2LA, or any agency of the U.S. Government.

This report may contain data that are not covered by the accreditation scope and shall be marked with an
asterisk “¥”.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

SYSTEM TEST CONFIGURATION

Description of Test Configuration

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

Equipment M odifications

No modification was made to the EUT tested.

Support Equipment List and Details

Manufacturer Description Model Serial Number
Unknown 50Q Load Terminal 100W 100W-1
HP RF Communication Tester 8920A 00 247

Block Diagram of Test Setup

50Q
Load

EUT

Non-Conductive Table 150 cm
above Ground Plane

-« PPN ———

- 1.5 Meter

\
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191211001-00B

SUMMARY OF TEST RESULTS

FCC Rules Description of Test Results
§1.1310 and §2.1093 RF Exposure Compliance
§2.1046; § 22.727; §90.205 RF Output Power Compliance
§2.1047;§90.207 Modulation Characteristic Compliance

§2.1049;§22.357;§ 22.731;

§90.209; §90.210 Occupied Bandwidth Compliance
§2'10§ 15 §22.861; Spurious Emission at Antenna Terminal Compliance

§90.210
§2.1053;§22.861; §90.210 Spurious Radiated Emissions Compliance
§2.1055; § 22.355;890.213 Frequency Stability Compliance
§90.214 Transient Frequency Behavior Compliance
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

TEST EQUIPMENT LIST

Manufacturer Description Model Serial Number Cal:)b;taetion CgluigrDainitcén
Radiated emissions below 1GHz

R&S EMI Test Receiver ESCI 100035 2019-08-03 2020-08-03

Sunol Sciences Antenna JB3 A060611-2 2017-08-25 2020-08-25
EMCO Adjustable Dipole 3121C 9109-753 N/A N/A

Antenna

Unknown Coaxial Cable C-NJNJ-50 C-1000-01 2019-09-05 2020-09-05

Unknown Coaxial Cable C-NJNJ-50 C-0400-02 2019-09-05 2020-09-05

Unknown Coaxial Cable C-NJNJ-50 C-0530-01 2019-09-24 2020-09-24

Sonoma Amplifier 310N 185914 2019-10-13 2020-10-13

Agilent Signal Generator E8247C MY43321350 2019-12-10 2020-12-10

Ouli Bandpass Filter 136-174M 021 2019-07-23 2020-07-23

Radiated emissions above 1GHz

Agilent Spectrum Analyzer E4440A SG43360054 2019-05-09 2020-05-09

TDK RF Horn Antenna HRN-0118 130 084 2018-10-12 2021-10-12

ETS-Lindgren Horn Antenna 3115 000 527 35 2018-10-12 2021-10-12

Unknown Coaxial Cable C-SJSJ-50 C-0800-01 2019-09-05 2020-09-05

Unknown Coaxial Cable C-NJNJ-50 C-0200-02 2019-09-05 2020-09-05

AFS42-
MITEQ Amplifier 00101 84?20-25-8- 2001271 2019-09-05 2020-09-05
Agilent Signal Generator E8247C MY43321350 2019-12-10 2020-12-10
RF Conducted Test

Rohde & Schwarz Signal Analyzer FSIQ26 831929/005 2019-08-03 2020-08-03
Unknown Coaxial Cable C-SJ00-0010 C0010/02 Each time N/A
Unknown Coaxial Cable C-SJ00-0010 C0010/05 Each time N/A
E-Microwave Blocking Control EMDCB-00036 0E01201048 Each time N/A
E-Microwave Coaxial Attenuators EMCA40- OE01201046 Each time N/A

200SN-6

Ouli Bandpass Filter 136-174M 021 2019-07-23 2020-07-23

HP RE Coﬁr;uggaﬁ"ns 8920A 3438A05201 | 2019-05-09 | 2020-05-09

ESPEC iﬁgsﬁiﬁfgf?yp?;:;gf ESX-4CA 018 463 2019-03-26 | 2020-03-26

UNI-T Multimeter UT39A M130199938 2019-07-23 2020-07-23

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191211001-00B

FCC 81.1310 & §2.1093 - RF EXPOSURE

Applicable Standard
FCC§1.1310 and §2.1093.

Test Result

Compliance, please refer to the SAR report: RDG191211001-20A.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

FCC 82,1046 & §22.727 & 890.205- RF OUTPUT POWER

Applicable Standard
FCC §2.1046, § 22.727, 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:

RBW VBW
100 kHz 300 kHz
Test Data
Environmental Conditions
Temperature: 24.8°C
Relative Humidity: 62%

ATM Pressure: 101.5 kPa

Tester: Blake Yang

Test Date: 2020-01-07

Test Mode: Transmitting

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

Report No.: RDG191211001-00B

. f Reading
M odulation Channel © : (W) Note
Mode Separation MHz High Power L ow Power

Level Level
136.0125 5.11 1.04
FM 12.5kHz 155.7525 4.78 1.13
173.3875 5.04 1.09

136.0125 5.14 111 FCC part 90
4FSK 12.5kHz 155.7525 4.86 1.13
173.3875 5.08 1.17
12.5kHz 150.8125 495 1.16

™ 25kHz 150.8125 5.15 1.19 FCC part 22
4FSK 12.5kHz 150.8125 5.07 1.17

Note:

The high rated power level is 5W, and low rated power level is IW.
(Limit: <6W for high power level, < 1.2W for low power level)
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191211001-00B

FCC 82.1047 - MODULATION CHARACTERISTIC

Applicable Standard

FCC §2.1047

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

(b) Equipment which employs modulation limiting, a curve showing the percentage of modulation versus
the modulation input voltage shall be supplied.

Test Procedure
Test Method: TIA/EIA-603 2.2.3

Test Data

Environmental Conditions

Temperature: 24.8°C
Relative Humidity: 62%
ATM Pressure: 101.5 kPa
Tester: Blake Yang
Test Date: 2020-01-07

Test Mode: Transmitting

Result: Compliance.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

125 kHz;

Audio Frequency Response — High Power

Carrier Frequency: 155.7525 MHz

M odulation Frequency Response data
(Hz) (dB)
300 -14.10
400 -11.22
500 -8.32
600 -6.22
700 -4.46
800 -2.79
900 -1.25
1000 0.00
1200 1.88
1400 3.10
1600 4.32
1800 5.64
2000 6.42
2200 7.05
2400 7.73
2600 7.65
2800 7.11
3000 5.63

RESPONSE ATTENUATION (4B)

AIDIO FREQUENCY RESPONSE

120

70 — /

/ |~

2" = |

30 — ///;, —
|~ L
] -

80 — o — ,4-'“"’
o /
-180 /

500 1000 2000
FREQUENCY (Hz)
| — Audio Fraqiency response —up mit — lowr limit
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

MODULATION LIMITING —High Power

Carrier Frequency: 155.7525 MHz

I nstantaneous Steady-state
- Deviation Deviation Deviation Deviation Limit
AudioFrequency (H2) | & o0aB) | (@-20d8) | (@+200B) | (@-20dB) [kHZ]
[kHZ] [kHZ] [kHZ] [kHZ]
300 1.662 0.135 1.532 0.095 2.5
400 1.674 0.144 1.544 0.084 2.5
500 1.754 0.163 1.614 0.083 2.5
600 1.818 0.187 1.678 0.147 2.5
700 1.863 0.196 1.763 0.136 2.5
800 1.832 0214 1.732 0.164 2.5
900 1.822 0.223 1.692 0.143 2.5
1000 1.816 0.238 1.706 0.168 2.5
1200 1.931 0.287 1.831 0.237 2.5
1400 2.006 0313 1.896 0.253 2.5
1600 2.048 0.359 1.908 0.289 2.5
1800 2.082 0.413 1.982 0.333 2.5
2000 2.047 0.425 1.897 0.355 2.5
2200 2.115 0.452 2.005 0.382 2.5
2400 1.955 0.463 1.815 0.423 2.5
2600 1.863 0.438 1.743 0.368 2.5
2800 1.528 0.416 1.388 0.376 2.5
3000 1.336 0.363 1.186 0.303 2.5
- Modulation Limiting
25
2.0 e
P — 1 “'"""_"---...“
= (1 1 1 1
Z 10
E 0.5
= | mmm——— — 1
0.0
300 600 00 1200 1500 1800 2100 2400 2700 3000
Auilio Frequency (Hz)
—— Instantanecus Deviaticn (@+20d43) [k=1z] —— Instantaneous Dewistion (@-204dB) "kHz]
— Steady-state Deviaticn (@+20dB) [kHz] —— Steady-state Deviat:cn (@-20dB) [KHz]
—Limit
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191211001-00B

Audio Frequency Low Pass Filter Response —High Power
Carrier Frequency: 155.7525 MHz

Audio Frequency Response Attenuation Limit
(kH2) (dB) (dB)
3.0 -5.5 0.0
35 -11.2 -6.7

4.0 -17.8 -12.5

5.0 -27.4 -22.2

7.0 -41.8 -36.8

10.0 -56.7 -52.3

15.0 -74.2 -69.9

20.0 -86.4 -82.5

ATUDIO FREQUENCY RESFPONSE

0.0
-10.0 N,

g 200 \:\
S 300 \
> N
w400 b
z NN
Bsl 50D o
E 800 \ t\
)
Z 00 \
. N\
=R N
-80.0
1.0 100 100.0
FREQUENCY (kHz)
| ——Response Limit
Aftenuaion
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

25kHz:

Audio Frequency Response — High Power

Carrier Frequency: 150.8125 MHz

M odulation Frequency Response data
(H2) (dB)
300 -14.03
400 -11.26
500 -8.33
600 -6.13
700 -4.53
800 -2.75
900 -1.18
1000 -0.03
1200 1.96
1400 3.07
1600 4.25
1800 5.63
2000 6.44
2200 6.97
2400 7.67
2600 7.63
2800 7.13
3000 5.67
20 AUDIO FREQUENCY RESPONSE
70
g |
Z 20 = -~
=] ]
E * L //:
E 80 / /
Z - ~
2 /
z RO = 7
g [~
E 2 200 1000 a0
FREQUENCY (Hz)
| —— Andio Frequency response —— ik —— lowimit
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

MODULATION LIMITING —High Power

Carrier Frequency: 150.8125 MHz

I nstantaneous Steady-state
- Deviation Deviation Deviation Deviation Limit
AudioFrequency (H2) | & o0aB) | (@-20d8) | (@+200B) | (@-20dB) [kHZ]
[kHZ] [kHZ] [kHZ] [kHZ]
300 3.145 0.198 3.015 0.108 5
400 3.297 0.244 3.117 0.114 5
500 3.374 0.327 3.244 0.227 5
600 3.453 0.386 3.293 0.266 5
700 3.521 0.415 3.381 0.315 5
800 3.615 0.454 3.445 0.374 5
900 3.736 0.514 3.606 0.404 5
1000 3.854 0.626 3.684 0.546 5
1200 3.943 0.697 3.793 0.547 5
1400 4.052 0.736 3.922 0.606 5
1600 4.125 0.777 3.945 0.667 5
1800 4.112 0.796 3.942 0.666 5
2000 4.187 0.854 4.017 0.714 5
2200 4.058 0.845 3.908 0.705 5
2400 3.874 0.792 3.704 0.682 5
2600 3.633 0.863 3.463 0.723 5
2800 3.582 0.784 3.462 0.694 5
3000 3.482 0.741 3.312 0.641 5
‘o Moduladion Limiting
5.0
40 _— — = | =T -—""":"---..,_____
- T
&= 10 e
3
% 2.0
=
,é 10 - —— - = S —
a 0.0 s
30 800 200 120 1500 1800 2100 2400 200 3000
Audio Frequency (Hz)
——— Instantaneous Deviation (@+20dB) [kEHz] ——— Instentaneous Deviation (@-20dB) [kEz]
—— Steady-state Devistion (@—20dB) [KEz] —— Steady-state Devistion (@-20dB) [kEz]
—— Limit
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

Audio Frequency Low Pass Filter Response —High Power

Carrier Frequency: 150.8125 MHz

Audio Frequency Response Attenuation Limit
(kH2) (dB) (dB)
3.0 -5.5 0.0
3.5 -11.0 -2.7
4.0 -18.0 -5.0
5.0 -27.6 -8.9
7.0 -41.9 -14.7
10.0 -56.7 -20.9
15.0 -74.3 -28.0
20.0 -86.3 -28.0
30.0 -85.8 -28.0
50.0 -85.7 -28.0
70.0 -86.1 -28.0
ATDIO FREQUENCY RESPONSE
0.0
N[
0.0 —
g 200 \\ \N""-
g . =
z a0 \\\ [~
E -40.0 \\
% 500 \\
“4  gop b,
o \
§ 700 \
E 800
800
1.0 100 100.0
FREQUENCY (kHz)
— Response ———Limit
Aftenuazion
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

FCC 82.1049 & 8§22.357 & §22.731 & 8§90.209 & 890.210 - OCCUPIED

BANDWIDTH& EMISSION MASK

Applicable Standard
FCC §2.1049, §22.357, § 22.731,§90.209 and §90.210

Test Procedure

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

attenuation.

The resolution bandwidth of the spectrum analyzer shall be in the range of 1% to 5% of the anticipated

OBW, and the VBW shall be set >3 x RBW.

Test Data

Environmental Conditions

Temperature: 24.8°C
Relative Humidity: 62%
ATM Pressure: 101.5 kPa
Tester: Blake Yang
Test Date: 2020-01-07

Test Mode: Transmitting

Result: Compliance.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191211001-00B

i 26 dB
Modulation | Channel fe Occupied :
Mode | Separation Bandwidth | Bandwidth | Power Level Note
MHz kHz kHz
M 125Ky 5170 10.341 High
1557505 5170 10,341 Low FCC part
: 6.613 9.379 High 90
4FSK 12.5kHz 6.733 9.018 Low
5201 10.381 High
- 12.5kHz 5291 10.381 Low
10.421 15.832 High FCC part
25kHz | 150.8125 10.421 15.832 Low 2
6.493 8.297 High
4FSK 12.5kHz 6.613 9.499 Low

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 16KOF3E

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

F3E portion of the designator represents an FM voice transmission

Therefore, the entire designator for 25 kHz channel spacing FM mode is 16KOF3E.

For Digital Mode (Channel Spacing: 12.5 kHz)

Emission Designator 7K60F1D and 7K60F1E

The 99% energy rule 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.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

Part 90:
FM,12.5kHz, High Power - Frequency 155.7525 MHz;

99% Occupied& 26 dB Bandwidth

Delta 1 [T1] REW 100 H=z RF Att 40 dB
Ref Lvl -20.16 dB VBW 1 kEz
£0.2 dBm 10.3406813¢6 kAz SWT 30 = Unit dBm
50.2
20.2 HBE Offspr vi| 1) J
av A T[T ]
Dl 35.41 dBm w4
) EH
1l
1 o YTl (T1)

30

1 |

“_;va\uﬂ‘w

Lm.llhu |i¢l

lla.hl.l i
Center 155.7525 MH=z & kHz/ Span 60 kH:
Date: S.JAM.2020 10:00:02
Emission Mask D
REW 100 Hz RF Att 30 dB
Ref Lvl VEW 1l kHz
40.2 dBm SWT 50 = Unit <dBm
a0.2
20.2 fdB offsetc I
LIMIT| CHEf¥ F PRSSED Ex
30
20
10
-10 / \
1o \
_3 q

40

59.8

A

Center 155.7525 MHz 10 kHz/

Date: T.IAN. 2020 13:22:2C

Span 100 kH=z
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

FM,12.5kHz, L ow Power - Frequency 155.7525 MHz:
99% Occupied& 26 dB Bandwidth

Delta 1 ([T1] REW 100 Hz RF Att 30 dB
Faf Lvl =15.64 JdB VEW 1l kH=z
40.2 dBm 10.3406813¢ kEz SWT 30 = Unit <dBm
a0.2
20.2 fde offsec v
Ty aE T
) T;
20 1 7 org
v
10 N S
1HMAX . A
D B -
“10
20 .
—30
10
| ¥ L
Center 155.7525 MH=z & kHz/ Span 60 kHz

Date:

T.IAMN.Z2020

13:39:37

Emission Mask D

REBW 100 H=z RF Att 30 dB
Faf Lvl VEW 1l kH=z
40.2 dBm SWT 50 = Unit <dBm
do.2
20.2 fde offsec
LIMIT CHE! PASSED [ A ]
30
20
1o
1MAX \ 1MA
-10 / \
2 olmis
—30
40 f
508 uu “UL'IL J'UJ“}\‘\IU
Center 155.7525 MH=z 10 kHz/ Span 100 kHz

Date:

T.IAMN.Z2020

13:23:=46
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191211001-00B

4FSK,12.5kHz, High Power - Frequency 155.7525 MHz:
99% Occupied& 26 dB Bandwidth

Delta 1 [T1] REW 100 Hz RF Att 30 dB
Faf Lvl 0.10 JdB VEW 1l kH=z
40.2 dBm 9.37875751 kH=z SWT 30 = Unit <dBm
a0.2
20.2 fde offsec ¥Yi| 1171
Bl = oyt e ¥ —
) M.Fq‘ OFR
v
L
10 1 T
1MAX
o ABm ;
¥ [
-1 wj h
20
30 I
40
50 ,
59.8 J WM
Center 155.7525 MH=z & kHz/ Span 60 kHz
Date: 7.JAM.2020 13:42:53
Emission Mask D
REW 100 Hz RF Att 40 dB
Ref Lvl VEW 1l kHz
S0.2 dBm SWT 50 = Unit <dBm
0.2
20.2 B Offspt [
LIMIT CHEfE : PRSSED [ A ]
40
) ‘
20

0 | / V
|
MMJJM Ly ods o dobnadbinod

Center

Date: T.IAMN.Z2020

155.7525 MH=z

12:45:=08

10 kHz/

Span 100 kH=z
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

4FSK,12.5kHz, L ow Power - Frequency 155.7525 MHz:

99% Occupied& 26 dB Bandwidth

Delta 1 [T1] REBW 100 H=z RF Att 30 dB
Faf Lvl 1.5% dB VEW 1l kH=z
40.2 dBm 9.01803607 kHz SWT 30 = Unit <dBm
do.2
20.2 fde offsec
30
D1l 24.02 dBm
20
1o
1MAX
Dz [-1 dlE
-10
20
—30
40

Center 155.7525 MH=z & kHz/ Span 60 kHz
Date: TLOTAM_Z020 13:44:=33
Emission Mask D
REW 100 H=z RF Att 30 4B
Ref Lvl VEW 1l kHz
40.2 dBm SWT 50 = Unit <dBm
an.z
20.2 HE Offspt [
LIMIT CHEfE : PRSSELD
30

e il

Center 155.7525 MHz 10 kHz/

Date: T.IAN. 2020 12:43:08

Span 100 kH=z
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191211001-00B

Part 22
FM,12.5kHz, High Power - Frequency 150.8125 MHz:

99% Occupied& 26 dB Bandwidth

Delta 1 [T1] REW 100 Hz RF Att 30 4B
Faf Lvl =-15.28 JdB VEW 1l kH=z
40.2 dBm 10.3807€152 kE= SWT 30 = Unit <dBm
a0.2
20.2 fde offsec Yi| 111
D1 35.28 dB
30 T resnEEy|
, =)
YTl (T1)
7
iy == sr i 1 R

. n
, [l v

Center 150.8125 MH=z & kHz/ Span 60 kHz

Date: T.IAMN.2020 13:35:56

Emission Mask-§22.359

REBW 100 H=z RF Att 30 dB
Refl Lvl VEW 1 kHz

40.2 dBm SWT 50 = Unit <dBm
do.2

z20.2 fde offs

™

30

1=

20 . u

40

Center 150.8125 MH=z 10 kHz/ Span 100 kHz

Date: T.IAN.2020 13:14:51
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

FM,12.5kHz, L ow Power — Frequency 150.8125 MHz:
99% Occupied& 26 dB Bandwidth

Delta 1 [T1] REW 100 Hz RF Att 30 dm
Faf Lvl =15.42 JdB VEW 1l kH=z
40.2 dBm 10.3807€152 kE= SWT 30 = Unit <dBm
a0.2
20.2 fde offsec v
T s oEn =
20 LN [s)5):]
¢ ==
10 P
7
—o 1 cBp
-10
20
-30 i
10
59,4
Center 150.8125 MH=z & kHz/ Span 60 kHz
Date: T.TAN.2020 13:34:21
Emission M ask-§22.359
REW 100 Hz RF Att 30 dm
Faf Lvl VEW 1l kH=z
40.2 dBm SWT 50 = Unit <dBm
a0.2
20.2 fde offsec
LIMIT CHE! PASSED [ A ]
30
20
10
e
-10
20
-30
10 w
_ NWMW 4 Ay
59,4
Center 150.8125 MH=z 10 kHz/ Span 100 kHz

Date:

T.IAMN.Z2020

13:18:25
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191211001-00B

FM,25kHz, High Power - Frequency 150.8125 MHz:
99% Occupied& 26 dB Bandwidth

Delta 1 [T1] REW 300 Hz RF Att 30 4B
Faf Lvl T.10 JdB VEW 3 kHz
40.2 dBm 15.8316€6335 kEHz SWT S.6 = Unit <dBm
a0.2
20.2 fde offsec Y1111
D1 3171 dBm 1
30 T resnEEy|
Tl
YTl (T1)
10 1 FTETTT
1 Dz 71 dB 3
3
i " U 1

N i
w I
_bc.Mw,Mwn, I

59.8
Center 150.8125 MH=z 10 kHz/ Span 100 kHz
Date: T-TJAMN.2020 13:20:48
Emission M ask-§22.359
REBW 200 H=z RF Att 30 dB
Faf Lvl VEW 3 kHz
40.2 dBm SWT 7 = Unit <dBm
do.2
20.2 fde offsec
IHIT CHE PRSSED Ex
30
an spa
10—
1MAX 1
) \‘ N |

—
R s

Center 150.8125 MH=z 12.5 kHz/ Span 125 kH=z

Date: T.IAN. 2020 13:27:08
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

FM, 25 kHz, L ow Power — Frequency 150.8125 MHz:

99% Occupied& 26 dB Bandwidth

Delta 1 [T1] REBW 200 H=z RF Att 30 dB
Refl Lvl 5.17 dB VEW 3 kHz
40.2 dBm 15.83166333 kHz SWT S.6 =
do.2
20.2 fde offsec Yi|rT
30 g T
D1 25|62 odBm
20 £y
Il N v
10 T
1MAX
o - [
y
-1 U u
20 h
_3 ] U u
40 + A
—50 1 ‘ A ] Fl
’ MMWMW ! Y
59.8
Center 150.8125 MH=z 10 kHz/ Span 100 kHz

Date: 7.JAM.2020 13:29:40
Emission M ask-§22.359
REW 300 Hz RF Att 30 dB
Faf Lvl VEW 3 kHz
40.2 dBm SWT 7 s Unit <dBm
a0.2
20.2 fdB offsetc
IMIT CHE PRSSED Ex
30
20
10
1HMAX 1HA
da—a bk

20 ] u

R T

T

w

TRl

- WP

I

Y

Center 150.8125 MHz

Date: T.IAMN.2020 13:27:35

12.5 kHz/

Span

125 kHz
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

4FSK,12.5 kHz, High Power - Frequency 150.8125 MHz:
99% Occupied& 26 dB Bandwidth

Delta 1 [T1] REBW 100 H=z RF Att 30 dB
Ref Lvl 0.12 aB VBW 1 kHz
40.2 dBm 8.29659319 kHz SWT 30 s Unit <Bm
do.2
20.2 fde offsec v
D1 31.15% dBm
30 re!
an (=353
VT
10 T
1EAE2 [5.19 dBp
-10
20
-30 L
40
N W
Center 150.8125 MH=z & kHz/ Span 60 kHz
Date: T-TJAMN.2020 13:4&:01
Emission M ask-§22.359
REBW 100 H=z RF Att 40 dB
Refl Lvl VEW 1 kHz
50.2 <Bm SWT 50 = Unit <dBm
50.2
20.2 dB offset
LIMIT CHE{E = PRSSED
40
a0
20
1HAX
o= ; 1
10
-2
30
-4
[
4q_ﬂmlﬂui.lbl.| lak b .lnhu.ﬁj w b FETINEER P 1/} .ill-lmj
Center 150.8125 MH=z 10 kHz/ Span 100 kHz
Date: T-TJAMN.2020 12:53:13
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

4FSK,12.5 kHz, Low Power - Frequency 150.8125 MHz:
99% Occupied& 26 dB Bandwidth

Delta 1 [T1] REW 100 H=z
Ref Lvl =1.57 JdB VEW 1l kHz
40.2 dBm 9.49999600 kAz SWT 30 =
an.z
20.2 fde offsec v
30 re!
D1 24|35 dB
20 l OFR
v
10 g
1MAX gy
—T [=i3] At N
-10 w
20
_30
40
Center 150.8125 MH=z & kHz/
Date: TLOTAM_Z020 13:46:223
Emission M ask-§22.359
REW 100 H=z
Ref Lvl VEW 1l kHz
40.2 dBm SWT 50 =
an.z
20.2 HE Offspt [
LIMIT CHE] F
30
20
in
1HMAX
32
-10 |/ \1
20
_30
40
Span 100 kHZ

Center 150.8125 MHz

Date: T.IAN. 2020 12:5%4:18

10 kHz/
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191211001-00B

FCC 82.1051 & §22.861& 890.210 - SPURIOUS EMISSIONSAT ANTENNA
TERMINALS

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

Test Procedure
The RF output of the EUT was connected to a spectrum analyzer through appropriate attenuation. The

resolution bandwidth of the spectrum analyzer was set at 100 kHz 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: 24.8°C
Relative Humidity: 62%
ATM Pressure: 101.5 kPa
Tester: Blake Yang
Test Date: 2020-01-07

Test Mode: Transmitting
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

Part 90
155.7525 MHz,12.5kHz,FM, High power

Marker 1 [T1] REBW 100 kHz RF Att 30 dB
Faf Lvl =38.46 dBm VEW 300 kHz
40.2 dBm 280.7e152305 MHE=Z SWT 245 ms Unit <dBm
do.2
20.2 fde offsec ¥Yi| 1171
Fund.test 30
with-Filter
1MAX 1RH
-10
20} R
—30
3
40
56,8 | |
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: T-TJAMN.2020 12:31%:44
Marker 1 [T1] REBW 1 MH=z RF Att 30 dB
Faf Lvl =38.46 dBm VEW 3 MHz
40.2 dBm 1.00801603 GHZ SWT 5 ms Unit <dBm
do.2
20.2 fde offsec ¥Yi| 1171 3
1.00
30
20
1o
1MAX 1RH
-10
20| b= E
—30
1
P W N [ FTTY
‘101\1"! wr vy AR A w1 1 “’_a_
50.4
Start 1 GHz 100 MH=z/ Stop 2 GHz
Date: T-TJAMN.2020 12:34:17
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

155.7525 MHz,12.5kHz, 4FSK, High power

Marker 1 [T1] REBW 100 kHz RF Att 30 dB
Faf Lvl =38.46 dBm VEW 300 kHz
40.2 dBm 280.7e152305 MHE=Z SWT 245 ms Unit <dBm
do.2
20.2 fde offsec ¥Yi| 1171
Fund.test 30
with Eilter
1MAX 1RH
Y
-10
20} R
—30
3
40
| |
50.4 m ‘—I
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: T-TJAMN.2020 12:35:16
Marker 1 [T1] REBW 1 MH=z RF Att 30 dB
Faf Lvl =38.46 dBm VEW 3 MHz
40.2 dBm 1.05819635% GHzZ SWT 5 ms Unit <dBm
do.2
20.2 fde offsec ¥Yi| 1171
30
20
1o
1MAX 1RH
-10
20| b= E
—30
40_\1!‘\.“1}"“"' WAL L A Ay v Mmmr ww owm i
50.4

Start 1 GHz 100 MH=z/ Stop 2 GHz

Date: T.IAN. 2020 12:34:47
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191211001-00B

Part 22:
150.8125 MHz,12.5kHz,FM, High power

Marker 1 [T1] REBW 100 kHz RF Att 30 dB
Refl Lvl =3%.46 dBm VEW 300 kHz
40.2 dBm 302.14422658 MHzZ SWT 245 ms Unit <Bm
do.2
20.2 fde offsec Y1111
Fund.test 30
with Filter
1EM
-10
|01 =13 4Bm
20
-30
v
40
504 [?
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: T-TJAMN.2020 12:36:51
Marker 1 [T1] REBW 1 MH=z RF Att 30 dB
Refl Lvl =37.30 dBm VEW 3 MHz
40.2 <Bm 1.12424850 GHz SWT 5 ms Unit <dBm
do.2
20.2 fdB offsec Yilrr1yy 37.30 2o
1 50 GHz
30
20
1o
1HAX 1R
-10
D1 -13 dBm
20
-30
Wmuri“"‘lﬂrmm—‘”""—unnn—‘m—“""—nr—Ju'Hn o 1 A
56,8
Start 1 GHz 100 MH=z/ Stop 2 GHz
Date: T-TJAMN.2020 12:38:39
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

150.8125 MHz,25 kHz,FM, High power

Marker REW
Refl Lvl =39.80 dBm VEW
40.2 dBm 302.14422658 MHzZ SWT
do.2
20.2 dB offset
Fund.test 30
with Kilter
IMAX
R}
-10
|01 =13 4Bm
20
-30
40 Y +
59.8
Start 30 MHz 97 MHz/
Date: T-TJAMN.2020 12
Marker REW
Refl Lvl =37.30 dBm VEW
40.2 dBm 1.11623246 GHz SWT
do.2
20.2 dB offset
30
20
1o
1MAX
-10
D1 -13 dBm
20
-30
1
4UﬁHj‘uHFMLLHH__WM_m'“j l\lll
59.8
Start 1 GHz 100 MH=z/
Date: T-TJAMN.2020

1ERM

1ERM
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

150.8125 MHz,12.5kHz, 4FSK, High power

Marker 1 [T1] REW 100 kHz RF Att 30 4B
Ref Lvl =39,.80 JdBm VEW 300 kHz
40.2 dBm 302.14428858 MHz SWT 245 ms Unit dBm
an.z
20.2 HBE Offspr vi| 1) ‘
Fund.test 30
with-Eilter

-10
|01 =13 4Bm
20
—10
40 A
59.8
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: T-TJAMN.2020 12:37:12
Marker 1 [T1] REBW 1 MH=z RF Att 30 dB
Refl Lvl =37.30 dBm VEW 3 MHz
40.2 <Bm 1.62725451 GH=z SWT 5 ms Unit <dBm
do.2
20.2 fde offsec ¥Yi| 1171
30
20
1o
1MAX
-10
D1 -13 dBm
20
—10
1
ANBUNALR L L RIVALL L A ARLRL nu:\ll A L
a0 W v 'U-LU LECKRL R KL
59.8
Start 1 GHz 100 MH=z/ Stop 2 GHz
Date: T-TJAMN.2020 12:38:02

1ERM

1ERM
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG191211001-00B

FCC 82.1053; §22.861, 890.210 - RADIATED SPURIOUS EMISSIONS

Applicable Standard
FCC §2.1053, §90.210, §22.861

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.

Test Data

Environmental Conditions

Test Item: Radiated Spurious Radiated Spurious
Emissions Below 1GHz Emissions Above 1GHz
Temperature: 23°C 23°C
Relative Humidity: 45 % 45 %
ATM Pressure: 101.5 kPa 101.5 kPa
Tester: Ade Xiao Vern Shen
Test Date: 2020-01-13 2020-01-13

Test Mode: Transmitting(DR5810-1 was the worst and reported)
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG191211001-00B

30MHz - 2GHz:
Part 90:
Substituted M ethod
Receiver : Absolute . .
Frequency | Polar Reading | Substituted | Antenna Cable e Limit Margin
(M HZ) (HN) (dBLlV) Leve Gain ) Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM,Frequency: 155.7525MHz-12.5 kHz, High Power
311.51 H 56.23 -52.21 0.00 0.32 -52.53 -20.00 32.53
311.51 VvV 59.41 -47.25 0.00 0.32 -47.57 -20.00 27.57
467.26 H 40.91 -64.95 0.00 0.36 -65.31 -20.00 4531
467.26 A% 50.04 -53.14 0.00 0.36 -53.50 -20.00 33.50
778.76 H 34.58 -64.45 0.00 0.47 -64.92 -20.00 44.92
778.76 \% 36.54 -59.39 0.00 0.47 -59.86 -20.00 39.86
934.52 H 35.42 -58.96 0.00 0.51 -59.47 -20.00 39.47
934.52 A% 36.73 -54.50 0.00 0.51 -55.01 -20.00 35.01
1090.27 H 37.22 -66.62 7.45 0.99 -60.16 -20.00 40.16
1090.27 \% 37.05 -67.21 7.45 0.99 -60.75 -20.00 40.75
1246.02 H 38.50 -64.86 7.76 1.14 -58.24 -20.00 38.24
1246.02 A% 36.70 -67.67 7.76 1.14 -61.05 -20.00 41.05
1401.77 H 37.12 -66.30 9.01 1.20 -58.49 -20.00 38.49
1401.77 v 36.87 -67.14 9.01 1.20 -59.33 -20.00 39.33
1557.53 H 36.87 -67.86 9.85 0.96 -58.97 -20.00 38.97
1557.53 A% 37.54 -67.58 9.85 0.96 -58.69 -20.00 38.69
4FSK, Frequency: 155.7525MHz-12.5 kHz, High Power

311.51 H 54.38 -54.06 0.00 0.32 -54.38 -20.00 34.38
311.51 v 57.82 -48.84 0.00 0.32 -49.16 -20.00 29.16
467.26 H 39.41 -66.45 0.00 0.36 -66.81 -20.00 46.81
467.26 A" 48.62 -54.56 0.00 0.36 -54.92 -20.00 34.92
778.76 H 35.11 -63.92 0.00 0.47 -64.39 -20.00 44.39
778.76 v 36.43 -59.50 0.00 0.47 -59.97 -20.00 39.97
934.52 H 35.27 -59.11 0.00 0.51 -59.62 -20.00 39.62
934.52 A" 36.89 -54.34 0.00 0.51 -54.85 -20.00 34.85
1090.27 H 38.10 -65.74 7.45 0.99 -59.28 -20.00 39.28
1090.27 v 36.70 -67.56 7.45 0.99 -61.10 -20.00 41.10
1246.02 H 37.51 -65.85 7.76 1.14 -59.23 -20.00 39.23
1246.02 \% 36.91 -67.46 7.76 1.14 -60.84 -20.00 40.84
1401.77 H 37.40 -66.02 9.01 1.20 -58.21 -20.00 38.21
1401.77 v 36.97 -67.04 9.01 1.20 -59.23 -20.00 39.23
1557.53 H 37.21 -67.52 9.85 0.96 -58.63 -20.00 38.63
1557.53 \% 36.40 -68.72 9.85 0.96 -59.83 -20.00 39.83
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Part 22
Substituted M ethod
Receiver - Absolute _— )
Frequency |  Polar Reading | Substituted | Antenna | Cable e Limit Margin
(M HZ) (HN) (dBLlV) Level Gain . Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency:150.8125MHz-12.5 kHz, High Power
301.63 H 54.70 -53.92 0.00 0.31 -54.23 -13.00 41.23
301.63 \Y% 57.57 -49.37 0.00 0.31 -49.68 -13.00 36.68
452.44 H 38.89 -67.18 0.00 0.36 -67.54 -13.00 54.54
452.44 v 47.28 -56.11 0.00 0.36 -56.47 -13.00 43.47
603.25 H 35.27 -67.11 0.00 0.36 -67.47 -13.00 54.47
603.25 A% 36.63 -63.30 0.00 0.36 -63.66 -13.00 50.66
754.06 H 35.41 -64.21 0.00 0.44 -64.65 -13.00 51.65
754.06 v 36.52 -59.91 0.00 0.44 -60.35 -13.00 47.35
904.88 H 35.62 -59.81 0.00 0.51 -60.32 -13.00 47.32
904.88 A% 36.49 -55.59 0.00 0.51 -56.10 -13.00 43.10
1055.69 H 38.87 -64.96 7.62 0.90 -58.24 -13.00 45.24
1055.69 \Y% 36.50 -67.82 7.62 0.90 -61.10 -13.00 48.10
1206.50 H 37.50 -65.53 7.37 1.10 -59.26 -13.00 46.26
1206.50 A% 36.80 -67.32 7.37 1.10 -61.05 -13.00 48.05
1357.31 H 37.10 -66.47 8.70 1.20 -58.97 -13.00 45.97
1357.31 \Y% 36.90 -67.39 8.70 1.20 -59.89 -13.00 46.89
1508.13 H 35.54 -69.29 9.55 1.30 -61.04 -13.00 48.04
1508.13 A% 35.67 -69.30 9.55 1.30 -61.05 -13.00 48.05
FM, Frequency:150.8125MHz-25 kHz, High Power

301.63 H 53.76 -54.86 0.00 0.31 -55.17 -13.00 42.17
301.63 \Y% 57.82 -49.12 0.00 0.31 -49.43 -13.00 36.43
452.44 H 40.13 -65.94 0.00 0.36 -66.30 -13.00 53.30
452.44 v 47.65 -55.74 0.00 0.36 -56.10 -13.00 43.10
603.25 H 35.44 -66.94 0.00 0.36 -67.30 -13.00 54.30
603.25 A% 36.27 -63.66 0.00 0.36 -64.02 -13.00 51.02
754.06 H 35.23 -64.39 0.00 0.44 -64.83 -13.00 51.83
754.06 v 36.87 -59.56 0.00 0.44 -60.00 -13.00 47.00
904.88 H 3541 -60.02 0.00 0.51 -60.53 -13.00 47.53
904.88 A% 36.89 -55.19 0.00 0.51 -55.70 -13.00 42.70
1055.69 H 39.56 -64.27 7.62 0.90 -57.55 -13.00 44.55
1055.69 v 38.10 -66.22 7.62 0.90 -59.50 -13.00 46.50
1206.50 H 37.20 -65.83 7.37 1.10 -59.56 -13.00 46.56
1206.50 A% 37.60 -66.52 7.37 1.10 -60.25 -13.00 47.25
1357.31 H 36.87 -66.70 8.70 1.20 -59.20 -13.00 46.20
1357.31 \Y% 35.60 -68.69 8.70 1.20 -61.19 -13.00 48.19
1508.13 H 35.67 -69.16 9.55 1.30 -60.91 -13.00 4791
1508.13 A% 35.77 -69.20 9.55 1.30 -60.95 -13.00 47.95
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, Substituted Method
Frequency | Polar Fézcail\/% Substituted | Antenna | Cable AEs;I;te Limit Margin
MHD | V) | TGRS | Leve | Gan | Los | @am | @M | (@)
(dBm) (dBd/dBi) (dB)
4FSK, Frequency: 150.8125MHz-12.5 kHz, High Power
301.63 H 52.89 -55.73 0.00 0.31 -56.04 -13.00 43.04
301.63 A% 57.12 -49.82 0.00 0.31 -50.13 -13.00 37.13
452.44 H 39.48 -66.59 0.00 0.36 -66.95 -13.00 53.95
452.44 \Y% 46.91 -56.48 0.00 0.36 -56.84 -13.00 43.84
603.25 H 34.89 -67.49 0.00 0.36 -67.85 -13.00 54.85
603.25 v 36.11 -63.82 0.00 0.36 -64.18 -13.00 51.18
754.06 H 35.06 -64.56 0.00 0.44 -65.00 -13.00 52.00
754.06 A% 36.21 -60.22 0.00 0.44 -60.66 -13.00 47.66
904.88 H 35.29 -60.14 0.00 0.51 -60.65 -13.00 47.65
904.88 A% 36.71 -55.37 0.00 0.51 -55.88 -13.00 42.88
1055.69 H 37.50 -66.33 7.62 0.90 -59.61 -13.00 46.61
1055.69 v 36.87 -67.45 7.62 0.90 -60.73 -13.00 47.73
1206.50 H 35.80 -67.23 7.37 1.10 -60.96 -13.00 47.96
1206.50 \Y% 36.70 -67.42 7.37 1.10 -61.15 -13.00 48.15
1357.31 H 35.77 -67.80 8.70 1.20 -60.30 -13.00 47.30
1357.31 A% 36.40 -67.89 8.70 1.20 -60.39 -13.00 47.39
1508.13 H 35.61 -69.22 9.55 1.30 -60.97 -13.00 47.97
1508.13 \Y% 35.70 -69.27 9.55 1.30 -61.02 -13.00 48.02

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

Note 2:

Absolute Level = Substituted Level - Cable loss + Antenna Gain
Margin = Limit- Absolute Level
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FCC 82.1055 & §22.355 & §90.213- FREQUENCY STABILITY

Applicable Standard

FCC §2.1055, § 22.355,§90.213

Test Procedure

Frequency Stability vs. Temperature: The equipment under test was connected to an external DC power
supply and the RF output was connected to communication test set via feed-through attenuators. The EUT
was placed inside the temperature chamber. The 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
communication test set.

Frequency Stability vs. Voltage: An external variable DC power supply was connected to the battery
terminals of the equipment under test. The voltage was set from 85% to 115% of the nominal value and
was then decreased until the transmitter light no longer illuminated; i.e., the battery end point. The output
frequency was recorded for each battery voltage.

r-——T=-============- 1

1 1

| Temperature :

! Chamber X

| |

: EUT : Test

! X Equipment
1 1

Test Data

Environmental Conditions

Temperature: 26°C
Relative Humidity: 56 %
ATM Pressure: 101.7 kPa
Tester: Blake Yang
Test Date: 2020-01-08

Test Mode: Transmitting(the worst is high power level)
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FCC Part 90:
FM,12.5kHz, Reference Frequency: 155.7525 MHz, Limit: +5.0 ppm
Temperature Voltage Supplied lzzelive) Frequency Error
(C) (Voo) e (ppm)
(MH2)
-30 7.4 155.7526209 0.78
-20 7.4 155.7525835 0.54
-10 7.4 155.7525525 0.34
0 7.4 155.7525689 0.44
10 7.4 155.7525988 0.63
20 7.4 155.7525601 0.39
30 7.4 155.7525135 0.09
40 7.4 155.7525849 0.55
50 7.4 155.7525891 0.57
20 6.2 155.7525103 0.07
20 8.4 155.7525406 0.26
4FSK, 12.5kHz, Reference Frequency: 155.7525 MHz, Limit: £5.0 ppm
Tempoerature Voltage Supplied ,E"r;‘j‘ﬁlerna Frequency Error
( C) (VDC) (M H Z) (ppm)
-30 7.4 155.7525573 0.37
-20 7.4 155.7525382 0.25
-10 7.4 155.7525429 0.28
0 7.4 155.7525154 0.10
10 7.4 155.7525254 0.16
20 7.4 155.7525825 0.53
30 7.4 155.7525796 0.51
40 7.4 155.7525035 0.02
50 7.4 155.7525902 0.58
20 6.2 155.7525960 0.62
20 8.4 155.7525604 0.39
FCC Part 22:
FM, 12.5kHz, Reference Freguency: 150.8125 MHz, Limit: +5.0 ppm
Temperature | Voltage Supplied HEEEINE Frequency Error
() (Voo) s (ppm)
(MH2)
-30 7.4 150.812632 0.87
-20 7.4 150.812562 0.41
-10 7.4 150.812443 -0.38
0 7.4 150.812462 -0.25
10 7.4 150.812593 0.61
20 7.4 150.812560 0.40
30 7.4 150.812458 -0.28
40 7.4 150.812349 -1.00
50 7.4 150.812504 0.02
20 6.2 150.812573 0.48
20 8.4 150.812524 0.16
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4FSK, 12.5kHz, Reference Freg

uency: 150.8125 MHz, Limit: +5.0 ppm

Temperature Voltage Supplied M easured Frequency Error
() (Voo) ey (ppm)
(MH2)

-30 7.4 150.812445 -0.36
-20 7.4 150.812370 -0.86
-10 7.4 150.812586 0.57
0 7.4 150.812543 0.29
10 7.4 150.812514 0.09
20 7.4 150.812511 0.07
30 7.4 150.812506 0.04
40 7.4 150.812584 0.56
50 7.4 150.812654 1.02
20 6.2 150.812552 0.35
20 8.4 150.812559 0.39

FM, 25kHz, Reference Freguency:

150.8125 MHz, L imit: +5.0 ppm

Temperature Voltage Supplied M easur ed Frequency Error
() (Voo) s (ppm)
(MH2)
-30 7.4 150.812565 0.43
-20 7.4 150.812376 -0.82
-10 7.4 150.812430 -0.46
0 7.4 150.812536 0.24
10 7.4 150.812518 0.12
20 7.4 150.812472 -0.18
30 7.4 150.812653 1.01
40 7.4 150.812537 0.25
50 7.4 150.812562 0.41
20 6.2 150.812576 0.50
20 8.4 150.812597 0.64
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FCC 890.214 - TRANSIENT FREQUENCY BEHAVIOR

Applicable Standard

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

Test Procedure

a)
b)

c)
d)
e)

f)
g)

h)

)

3

k)

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

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

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

Turn on the transmitter.

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

Turn off the transmitter.
Adjust the RF level of the signal generator to provide RF power equal to Py. This signal generator RF
level shall be maintained throughout the rest of the measurement.
Remove the attenuation 1, so the input power to the Spectrum Analyzer is increased by 30 dB when the
transmitter is turned on.

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

EUT — Attenuator 1 [— Attenuator 2 Q
% Spectrum Analyzer

Signal 2

Generator .
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Test Data

Environmental Conditions

Temperature: 26°C
Relative Humidity: 56 %
ATM Pressure: 101.7 kPa
Tester: Blake Yang
Test Date: 2020-01-08
Chan?keIHSZ?acing Transi(ernnts)Period Transient Frequency Result
<5(ty) +12.5 kHz
12.5 <20(t) +6.25 kHz Pass
<5(ty) +12.5 kHz

Please refer to the following plots.
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High Power

crF 155.7525 MHz Real Time OFF
DEMOD BW: 30 kHz ARF-Signal
FM [Hz]
[ » ]
TR
START 0 3 STOP 100 ms
Date: S.JAN.2020 08:=40:33
crF 155.7525 MHz Real Time OFF
Bef Tl DEMOD BW: 30 kHz RAF-Signal
50.2 dBm FM [HzZ]
13k
20.2 dp offser
[ » ]
10k
7.8k TE
5. 2K
2.6
7. Ek
=5.2K
7.8k
10}
13k
START 0 3 STOP 100 ms
Date: S.JAN.2020 08:4%:19

*#xxx END OF REPORT*****
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