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GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

Product Digital transceiver
Tested Model BF-TD930
Frequency Range 136-174MHz
. High: 4Watts
Rated Transmit Power Low: 1Watt

Channel separation 12.5kHz
Modulation Technique | 4FSK, FM

\oltage Range DC 7.4V from battery
Date of Test 2020-09-06 to 2020-09-21
Sample serial number | RSZ200828002-RF-S1(Assigned by BACL, Shenzhen)
Received date 2020-08-28

Sample/EUT Status Good condition

Objective

This test report is prepared 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

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

TIA/EIA-603-E: Land Mobile FM or PM Communications Equipment Measurement and Performance
standards.

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.

FCC Part 90 Page 4 of 53
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Report No.: RSZ200828002-00

Measurement Uncertainty

Parameter Uncertainty
Occupied Channel Bandwidth +5%
RF Output Power with Power meter +0.73dB
RF conducted test with spectrum +1.6dB
AC Power Lines Conducted Emissions +1.950dB
Emissions, Below 1GHz +4.75dB
Radiated Above 1GHz +4.880dB
Temperature +1C
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 Rule in this report 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 6/F., West Wing, Third Phase of Wanli Industrial Building, Shihua Road, Futian Free Trade Zone,

Shenzhen, Guangdong, China.

The test site has been approved by the FCC under the KDB 974614 D01 and is listed in the FCC Public
Access Link (PAL) database, FCC Registration No.: 342867, the FCC Designation No.: CN1221.

The test site has been registered with ISED Canada under ISED Canada Registration Number 3062B.

FCC Part 90
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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

BACL Load 50 Ohm/100W 890125

Block Diagram of Test Setup

A
Load
o
EUT z
Non-conductive Table
80cm/150 cm above Ground Plane
< | 1.5 Meter f >
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Report No.: RSZ200828002-00

SUMMARY OF TEST RESULTS

FCC Rules Description of Test Results
82.1093 RF Exposure Compliance
82.1046; 890.205 RF Output Power Compliance
82.1047; 890.207 Modulation Characteristic Compliance
§2.1049; 890.210 Occupied Bandwidth & Emission Mask Compliance
§2.1051;890.210 Spurious Emission at Antenna Terminal Compliance
§2.1053;890.210 Spurious Radiated Emissions Compliance
§2.1055;890.213 Frequency Stability Compliance
§90.214 Transient Frequency Behavior Compliance

FCC Part 90
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ200828002-00

TEST EQUIPMENT LIST

. L. Serial Calibration Calibration

Manufacturer Description Model Number Date Due Date

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 A040904-1 2017/12/22 2020/12/21
COM-POWER Dipole Antenna AD-100 721027 NCR NCR
Unknown Cable Chamber Cable | £o3-Em236 | 2019111720 | 2020711728
Unknown Cable ChamberCable | gc.oo7 | 201011720 | 202011128
Rohde & Schwarz Spectrum Analyzer FSV40-N 102259 2020/08/04 2021/08/03
COM-POWER Pre-amplifier PA-122 181919 2019/11/29 2020/11/28
Sunol Sciences Horn Antenna DRH-118 A052604 2017/12/22 2020/12/21
A.H.System Horn Antenna SAS-200/571 135 2018/09/01 2021/08/31
Insulted Wire Inc. RF Cable spg-lzs%o& 02222010 | 2019/11/29 | 2020/11/28
Unknown RF Cable WIOLEQL | F19.EM005 | 201011129 | 2020/11/28
Unknown Pass filter NHP-250 F-03-EM131 | 2019/11/29 2020/11/28
Agilent Signal Generator Nsigsa [ MYSIO%7S | a010r12104 | 2020112104
RF Conducted test
HP Agilent RF Cotrgsr?ggt'ca“on 8920A 3325UC0859 | 2020/07/31 | 2021/07/30
SPECTRUM
Rohde & Schwarz ANALYZER FSU26 200120 2020/04/03 2021/04/02
Unknown notch filter skuse3 | ATROZ | 202004120 | 2020/04120
Unknown RF Cable Unknown 8082111716/W6 2019/11/29 | 2020/11/28
Weinschel Power divider 1515 MY 628 2019/11/29 2020/11/28
DLO
Unknown RF Cable Unknown I5/W6102 2019/11/29 2020/11/28
Unknown 3008 Attenuator | °0" 1030100 | 1700067211 5019110729 | 2020111728
Unknown Pass filter NHP-250 F-03-EM131 2019/11/29 2020/11/28
Temperature &
ESPEC Humidity Chamber EL-10KA 9107726 2019/12/21 2020/12/21
FCC Part 90 Page 8 of 53
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instek DC Power Supply GPS-3030DD | EM832096 NCR NCR

Fluke Digital Multimeter 287 19000011 2020/07/23 2021/07/22

* 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).
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FCC §1.1307(b) & §2.1093 - RF EXPOSURE

Applicable Standard

According to FCC 81.1307(b) and 8§2.1093, protable device operates Part 90 should be subjected to
rountine environmental evaluation for RF exposure prior or equipment authorization or use.
Result: Compliance.

Please refer to SAR Report Number: RSZ200828002-20A.
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FCC §2.1046 & §90.205 - RF OUTPUT POWER

Applicable Standard
FCC 8§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: 50 %
ATM Pressure: 101.0 kPa

The testing was performed by Black Chen from 2020-09-13 to 2020-09-21.

Test Mode: Transmitting

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

Report No.: RSZ200828002-00

Frequency Conducted | Conducted
Mode Spacing Frequency Power level (S OLIL (ULt Note
(kHz) (MHz) Power Power
(dBm) W)
Low 30.60 1.15
125 136.0125 -
High 36.75 4.73
Low 30.60 1.15
Analog 125 155.2125 -
High 36.54 451
Low 30.76 1.19
125 173.9875 -
High 36.66 4.63
Part 90
Low 30.52 1.13
125 136.0125 -
High 36.79 4.78
Didital 125 Low 30.70 1.17
igita .
g 155.2125 High 36.52 4.49
Low 30.64 1.16
125 173.9875 -
High 36.66 4.63

Note: The rated high power is 4W. The limit of the high output power is 3.2W-4.8W.

The rated low power is 1W. The limit of the low output power is 0.8W-1.2W.

FCC Part 90
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Report No.: RSZ200828002-00

Analog Modulation:

®

=y
T
=

Date:

Date:

136.0125MHz, Low Power
*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 30.60 dBm
Ref 55.5 dBm ALt 20 dB SWT 2.5 ms 136.015705128 MHz
Off§et 30]5 dB "
50
=40

,_

. /N

. 7 ]

Center 136.0125 MHz 100 kHz/ Span 1 MHz

21.SEP.2020 22:08:01

136.0125MHz, High Power

*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 36.75 dBm
Ref 55.5 dBm “Att 20 dB SWT 2.5 ms 136.014102564 MHz
off§et 30]5 dB "
50
40
LVL
30
20 /// \\\
10 // \\
o 3DB
F-10 \\
(N YV B bt Ao
-30
-40
Center 136.0125 MHz 100 kHz/ Span 1 MHz
13.SEP.2020 17:28:24
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Report No.: RSZ200828002-00
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Date:

Date:

155.0125MHz, Low Power
“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 30.60 dBm
Ref 55.5 dBm ALt 20 dB SWT 2.5 ms 155.012500000 MHz
off$et 30]5 dB "
50
LA
=40
LvL
30 - \\\\\
=20

. 7 :

~-10

~-20

~-30

k-40

Center 155.0125 MHz 100 kHz/ Span 1 MHz

21.SEP.2020 22:17:14

155.0125MHz, High Power

*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 36.54 dBm
Ref 55.5 dBm “Att 20 dB SWT 2.5 ms 155.012500000 MHz
off$et 30]5 dB "
50
[ A
40
/ LvL
30

o 3DB

~-10

;&if)*va“MMVVWWRFhﬁHJ{ \&Wumwﬁvﬁkwﬂﬁﬁﬁ~”vvbuvh

~-30

k-40

Center 155.0125 MHz 100 kHz/ Span 1 MHz

21.SEP.2020 22:27:20
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1 PH]

Date:

Date:

173.9875MHz, Low Power

Ref 55.5 dBm ~ ATt

20 dB

*RBW 100 kHz

VBW 300 kHz
SWT 2.5 ms

Marker 1 [T1 ]
30.76 dBm
173.990705128 MHz

Offset 30]5 dB

=

. .

ST UTRRY

F-40

Center 173.9875 MHz

13.SEP.2020 17:30:13

100 kHz/

Span 1 MHz

173.9875MHz, High Power

*RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
36.66 dBm

Ref 55.5 dBm “Att 20 dB SWT 2.5 ms 173.989102564 MHz
off$et 30]5 dB "

50

=40

30 /

1o /
o

~-10

AT PO MY

k-40

Center 173.9875 MHz

13.SEP.2020 17:29:52

100 kHz/

Span 1 MHz

LvVL
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Digital Modulation:

136.0125MHz, Low Power
® *RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz 30.52 dBm

Ref 55.5 dBm “Att 20 dB SWT 2.5 ms 136.014102564 MHz

off$et 30]5 dB "
50

[ A

R 40

1 PH]

Ve

;;;5 Jomrar g’ LW Y ) S

~-30

k-40

Center 136.0125 MHz 100 kHz/ Span 1 MHz

Date: 21.SEP.2020 22:10:37

136.0125MHz, High Power

@ *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 36.79 dBm
Ref 55.5 dBm “Att 20 dB SWT 2.5 ms 136.012500000 MHz
off$et 30]5 dB "
50
[ A
40

MAXH
LvVL
30

N / \
:

~-30

k-40

Center 136.0125 MHz 100 kHz/ Span 1 MHz

Date: 13.SEP.2020 17:08:13
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Date:
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Date:

155.0125MHz, Low Power

Ref 55.5 dBm ~ ATt

20 dB

*RBW 100 kHz
VBW 300 kHz
SWT 2.5 ms

Marker 1 [T1 ]
30.70 dBm
155.012500000 MHz

Offget 30]5 dB

!

LvL

v

1o /
I

/

F-20 kidjuu{

~-30

k-40

Center 155.0125 MHz

13.SEP.2020 17:11:26

100 kHz/

Span 1 MHz

155.0125MHz, High Power

*RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
36.52 dBm

Ref 55.5 dBm “Att 20 dB SWT 2.5 ms 155.012500000 MHz
offfet 30]5 dB "
50
LA
40
/J\ L
30
20 /// \\\
F10 // \\
o DB
F-10 \
F-20
I B AP Y TarmonJttd Mol
F-30
-40
Center 155.0125 MHz 100 kHz/ Span 1 MHz
21.SEP.2020 22:15:32
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Date:

=y
T
=

Date:

173.9875MHz, Low Power
“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 30.64 dBm
Ref 55.5 dBm “Att 20 dB SWT 2.5 ms 173.987500000 MHz
off$et 30]5 dB "
50
=40
LvL
=

. /
N / \
/ \

~-30

k-40

Center 173.9875 MHz 100 kHz/ Span 1 MHz

13.SEP.2020 17:12:08

173.9875MHz, High Power

“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 36.66 dBm
Ref 55.5 dBm * ALt 20 dB SWT 2.5 ms 173.987500000 MHz
off$et 30]5 dB "
=50
40
/\ LVL
=30

o 3DB

\

~-30

F-40

Center 173.9875 MHz 100 kHz/ Span 1 MHz

13.SEP.2020 17:11:45
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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: TIA/EIA-603-E

Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 50 %
ATM Pressure: 101.0 kPa

The testing was performed by Black Chen on 2020-09-13.

Please refer to the following tables and plots.
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Analog Modulation:
MODULATION LIMITING

Carrier Frequency: 155.0125 MHz, Channel Separation=12.5 kHz

Instantaneous Steady-state
Audio Frequency | pevjATION | DEVIATION | DEVIATION | DEVIATION | FCC Limit
(H2) (@+20dB) | (@-20dB) | (@+20dB) | (@-20dB) | [KHZ
[kHzZ] [kHz] [kHz] [kHzZ]
300 2,034 0.062 2,054 0.094 2500
400 2121 0.085 2133 0.115 2500
500 2157 0.095 2.185 0.125 2500
600 2.151 0.101 2.176 0.138 2,500
700 2134 0.118 2.116 0.157 2500
800 2,107 0.133 2,099 0.168 2500
900 2,045 0.151 2,057 0.191 2500
1000 1.874 0.175 1.845 0.209 2500
1200 2,000 0.207 2,023 0.239 2500
1400 2135 0.243 2.145 0.207 2500
1600 2171 0.289 2.164 0.315 2500
1800 2.230 0.325 2.261 0.367 2500
2000 2215 0.355 2234 0.389 2500
2100 2.250 0.375 2274 0.345 2500
2200 2244 0.379 2.295 0.336 2500
2300 2021 0.381 2,031 0.351 2500
2400 1.987 0.384 1.958 0.324 2500
2500 1.914 0.379 1.932 0.279 2500
2600 1.873 0.367 1.852 0.207 2500
2700 1,545 0.353 1536 0.263 2500
2800 1.491 0.331 1.468 0.251 2500
2000 1.431 0.308 1.483 0.258 2500
3000 1.251 0.279 1.202 0.229 2500
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Modulation Limiting

N
ac
=
c
=
s
=
@
(=]
Instantaneous @+20dB
= |nstantaneous @-20dB
FREQUENCY (Hz) =
m— Steady-state @+20d
Steady-state @-20dB
limit
FCC Part 90
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Audio Frequency Response

Carrier Frequency: 155.0125 MHz, Channel Separation=12.5 kHz

Audio Frequency (Hz) Response Attenuation (dB)
300 -10.40
400 -7.87
500 -5.42
600 -4.12
700 -2.95
800 -1.89
900 -0.78
1000 0.00
1200 1.76
1400 3.30
1600 4.45
1800 5.63
2000 6.45
2100 6.72
2200 6.86
2300 7.68
2400 7.64
2500 7.52
2600 7.27
2700 6.87
2800 6.39
2900 6.50
3000 5.62
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AUDIO FREQUENCY RESPONSE

10.00

5.00

0.00

-5.00

-10.00

RESPONSE ATTENUATION (dB)

-15.00

-20.00 ! i i i : i i ;
300 3000

response
limit 1
limit2

FREQUENCY (Hz)
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ200828002-00

Audio frequency lows pass filter response

Carrier Frequency: 155.0125 MHz, Channel Separation=12.5 kHz

Audio Frequency Response Attenuation Limit
(kHz) (dB) (dB)
1.0 0.0 /
3.0 -24.1 0.0
4.0 -75.3 -12.5
5.0 -86.5 -22.2
6.0 -88.2 -30.1
7.0 -88.4 -36.8
8.0 -88.7 -42.6
9.0 -89.5 -47.7
10.0 -89.6 -52.3
12.0 -95.1 -60.2
14.0 -94.6 -66.9
16.0 -94.8 -12.7
18.0 -95.5 -77.8
20.0 -934 -82.5

AUDIO FREQUENCY LOW PASS FILTER RESPONSE

2.0 200
FREQUENCY (kHz) response

—— limit
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FCC §2.1049 & §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
fo, 0dB.

2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fg
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 (fy
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: 25°C
Relative Humidity: 50 %
ATM Pressure: 101.0 kPa

The testing was performed by Black Chen from 2020-09-13 to 2020-09-15.

Test mode: Transmitting (Worst case)
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(Cloorm] Frequenc Power 2 Qe Erfl?sgi]zns
Modulation Separation q y Bandwidth A
(kHz) (MHz) Level (kHz) Bandwidth
(kHz)
L 5.288 10.256
136.0125
H 5.288 10.256
L 5.288 10.256
Analog 125 155.0125
H 5.288 10.256
L 5.288 10.256
173.9875
H 5.288 10.256
L 7.051 9.135
136.0125
H 6.971 9.215
L 7.452 9.295
Digital 12.5 155.0125
H 7.372 9.375
L 7.292 9.054
173.9875
H 7.292 9.054

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

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

For FM Mode (Channel Spacing: 12.5 kHz)

Emission Designator 11KOF3E In this case, the maximum modulating frequency is 3.0 kHz with a 2.5 kHz
deviation. BW = 2(M+D) = 2*(3.0 kHz + 2.5 kHz) = 11 kHz — 11KO0

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

For Digital Mode (Channel Spacing: 12.5 kHz)

Emission Designator 7K60F1D and 7K60F1E

The 99% energy rule (title 47CFR 2.1049) was used for digital mode. It basically states that 99% of the
modulation energy falls within X kHz, in this case, 7.60 kHz. The emission mask was obtained from
47CFR 90.210(d).

F1D and F1E portion of the designator indicates digital information.

Therefore, the entire designator for 12.5 kHz channel spacing digital mode is 7K60F1D and 7K60F1E.
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Analog Modulation:
Frequency 136.0125 MHz: 99% Occupied & 26 dB Bandwidth, High Power
® “RBW 100 Hz Delta 1 [T1 ]
*VBW 1 kHz -4.33 dB
Ref 45.5 dBm “Att 20 dB SWT 6 s 10.256410257 kHz
Offset 30]5 dB OBW (5.288461538 kHZ"
40 e
D1 35.5% dBm dBm
136.007451923 MHz
MER 30 Temp [T LTI OgwT
17.63 dBmfl
1 136.00993%897 MHz e
20 Temp |2 LT1 OBW]
r2 12.04 dBm
/ 136.015224359 MHz
=10: . OF&S apmm
I
A
=0
—-10 | 3DB
IR
I
~-30
—-40
L_s0 MM L‘A \‘l.u 'l 1
B A | SN T,
Center 136.0125 MHz 5 kHz/ Span 50 kHz

Date: 13.SEP.2020 17:44:21

Frequency 136.0125 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

@ “RBW 100 Hz Delta 1 [T1 ]
“VBW 1 kHz -4.72 dB
Ref 40.5 dBm “Att 20 dB SWT 6 s 10.256410257 kHz
20 Off§et 30]5 dB OBW |5.28846]538 KHz
Markdqr 1 [T1[]
5420 of an -73 dBm
136.007451923 MHz
Temp [1 [T1 ogw]
ansl | o 11.94 dBmf|
§ LVL
) 146.009935897 MHz
Temp |2 [T1 ofw]
10 - 205
v 136.015224359 MHz
D2 395 dBm
Lo !
1o l
ﬂ 3DE
L 20 R
L J |‘
-30 w,u
I

onitmilf i

Center 136.0125 MHz 5 kHz/ Span 50 kHz

Date: 13.SEP.2020 17:45:22
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Frequency 155.0125 MHz: 99% Occupied & 26 dB Bandwidth, High Power

® “RBW 100 Hz Delta 1 [T1 ]
“VBW 1 kHz 0.10 dB
Ref 45.5 dBm “Att 20 dB SWT 6 s 10.256410257 kHz
off$et 30]5 dB OBW |5.288461538 kHz"
a0 Merrkd T+
D1 35.95 dBm 3.06-dBm
155.007451923 MHz
30 Temp [T [TT OgWT
MAXE 16.03 dBm L
185.009935897 MHz
[20 T 3 Temp |2 LT1 OBW]
r 18.45 dBm
o ol oc an I 1495.015224359 MHz
- i i
A
o
L-10 ir| I i .-
F-20
F-30
k-40 i
L_s0 1y ux_uk‘ 4
(oI BTN | Ao Al

Center 155.0125 MHz 5 kHz/ Span 50 kHz

Date: 15.SEP.2020 00:25:52

Frequency 155.0125 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

@ “RBW 100 Hz Delta 1 [T1 ]
“VBW 1 kHz -0.80 dB
Ref 40.5 dBm “Att 20 dB SWT 6 s 10.256410257 kHz
20 Offfet 30]5 aB OBW |5.288461538 KHz
Markdr 1 [T1|]
5129 8% dBm -4.95 dBm
145_00745]923 MHz
Temp [1 [T1 ogw]
okl | oo 98 dBm
LvL
1§5.009934897 MHz
Temp [2 [T1 ORW
1 o P2 [ 1
10 S4B
145.015224359 MHz
D2 3|85 dBm
{
F-10
l I 3DB
L_20 { 1L N "
-30

M 1

L Lk g

Center 155.0125 MHz 5 kHz/ Span 50 kHz

Date: 13.SEP.2020 17:41:34
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Frequency 173.9875 MHz: 99% Occupied & 26 dB Bandwidth, High Power

® “RBW 100 Hz Delta 1 [T1 ]
“VBW 1 kHz 3.21 dB
Ref 45.5 dBm “Att 20 dB SWT 6 s 10.256410255 kHz
off$et 30]5 dB OBW |5.288461538 kHz"
k40 Merrkd T+
D1 35.5|dBm .57 dBm
173.982451923 MHz
30 Temp [T [TT OgWT
MAXH 12.87 dBm
| LvL
i 173.984935897 MHz
[20 r Temp |2 LT1 OBW]
L 16.91 dBm
173.990224359 MHz
E10: D OFo dbrmr
A
Lo "%
-10 ] f 308
F-20
I
F-30
k-40 W l\}‘r
“_%OWWM#“V i l \

Center 173.9875 MHz 5 kHz/ Span 50 kHz

Date: 13.SEP.2020 17:38:26

Frequency 173.9875 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

@ “RBW 100 Hz Delta 1 [T1 ]
“VBW 1 kHz 2.60 dB
Ref 40.5 dBm “Att 20 dB SWT 6 s 10.256410255 kHz
20 Off§et 30]5 dB OBW |5.288461538 KHz
Markdr 1 [T1|]
B1—20-86—dB -2.78 dBm
173.98245]923 MHz
Temp [1 [T1 ogw]
VAXH 1
oo + 0 _dBm LVL
173.984934897 MHz
r2 Temp |2 [T1 OBW]

10 1 39-—83—eiBn

1713.990224359 MHz

D2 3/.85 dBm I

I

~-30

Lo LI}

L co L
Center 173.9875 MHz 5 kHz/ Span 50 kHz

Date: 13.SEP.2020 17:40:27
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Frequency 136.0125 MHz: Emission Mask, High Power

®

Ref 45.5 dBm

“Att 20 dB

*RBW 100 Hz
*VBW 1 kHz
SWT 14.5 s

T cHEEK

P

Offset 30]5 dB
=40
30
IMAXH
=20
=10
=0
-10:
MASK-D
F-30
-40
=-50:

Center 136.0125 MHz

Date: 13.SEP.2020 18:27:17

-

12 kHz/

L

¥ N

Span 120 kHz

Frequency 136.0125 MHz: Emission Mask, Low Power

Ref 40.5 dBm

“Att 20 dB

*RBW 100 Hz
*VBW 1 kHz
SWT 14.5 s

L]

IMIT CHECK

PAYS

40 Offfet 30]5 dB
k30
1 PK]
MAXH
20
F10
o
F-10
MASK-D
F-30
k-40
F--50

Center 136.0125 MHz

Date: 13.SEP.2020 18:25:55

f

JohAl i by

Aol

12 kHz/

Span 120 kHz
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®

HE
>
x|z
i

Date:

Date:

Frequency 155.0125 MHz: Emission Mask, High Power

*RBW 100 Hz
*VBW 1 kHz

Ref 45.5 dBm “Att 20 dB SWT 14.5 s
off$et 30]5 dB "

Lo v —crebk

=30

=20

)

Lo / i

L 10 /

MASK-D / \

=30 I

-40 J[F

L_so |

ol bl TITRI 0 RPN AT ST

Center 155.0125 MHz

13.SEP.2020 18:11:31

12 kHz/

Span 120 kHz

Frequency 155.0125 MHz: Emission Mask, Low Power

*RBW 100 Hz
*VBW 1 kHz

3DB

Ref 40.5 dBm “Att 20 dB SWT 14.5 s
40 Offget 30]5 dB

LIIMIT CHEEK  PASS
k30
20
F10
Lo /
F-10
MASK-D / \
L_30 / \
F-40
k--50 ,p N

Center 155.0125 MHz

13.SEP.2020 18:13:07

12 kHz/

Span 120 kHz
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®

HE
>
x|z
i

Date:

Date:

Ref

Frequency 173.9875 MHz: Emission Mask, High Power

45.5 dBm

*RBW 100 Hz
*VBW 1 kHz
SWT 14.5 s

“Att 20 dB

OFF:

et

30

5 dB

T IVE L raie= 2

P

o

~-10

MASK-D

~-30

F-40

~-50

Center 173.9875 MHz

T

.Al Ll i

13.SEP.2020 18:09:49

Ref

40.5 dBm

*RBW 100 Hz
*VBW 1 kHz
SWT 14.5 s

“Att 20 dB

12 kHz/

Span 120 kHz

40

OFF:

et

30

5 dB
LJIMIT CHECK

PAY

S

Frequency 173.9875 MHz: Emission Mask, Low Power

20

o

~-10

MASK-D

3DB

~-30

ALY

sttt

sl

RN R

Center 173.9875 MHz

13.SEP.2020 18:08:30

12 kHz/

Span 120 kHz
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Digital Modulation:
Frequency 136.0125 MHz: 99% Occupied & 26 dB Bandwidth, High Power

®

=y
T
=

Date:

*RBW 100 Hz

Delta 1 [T1 ]

*VBW 1 kHz -0.29 dB
Ref 45.5 dBm “Att 20 dB SWT 6 s 9.214743591 kHz
Offset 30]5 dB OBW 16.971153846 kHZ"
k40 Merrkd—t—FFHT
8.79 dBm
D1 31.5|dBm . 136.007932692 MHz
[~30 Temp [T [ TT OgWT
1(0.28 dBm v
1 136.009134615 MHz[|
L2o M
Temp |2 [T1 OW]
12 12.84 dBm
N 136.01610%769 MHz
[ B L
D2 5/.5 dBm
Lo mﬂ
[F-10 M “iﬂ 308
B A/j} “\“
L0 Y
L T IR | ‘M \ﬁ\ltvhlw h |

Center 136.0125 MHz

13.SEP.2020 17:46:40

5 kHz/

Span 50 kHz

Frequency 136.0125 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

®

=y
T
=

Date:

*RBW 100 Hz

Delta 1 [T1 ]

*VBW 1 kHz 1.86 dB
Ref 40.5 dBm “Att 20 dB SWT 6 s 9.134615385 kHz
40 Offget 30]5 dB OBW [7.051282051 kHz
Markgr 1 [T1]|]
Lso -2.09 dBm
136.008092949 MHz
b1 25.5% dBm Temp [T [T1 OBV
Loo | 4 18 dBm v
136.009054487 MHz
Temp |2 [T1 OogwW]
Lo T T 3B
136.01610%769 MHz
1
=O . =pP-ao aom Mr
A !
\l 308
20 \\
F--30: Jj \m
”/A_ ,
L so . N W W

Center 136.0125 MHz

13.SEP.2020 17:49:24

5 kHz/

Span 50 kHz
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Frequency 155.0125 MHz: 99% Occupied & 26 dB Bandwidth, High Power

® *RBW 100 Hz
*VBW 1 kHz

Delta 1 [T1 ]

HE
>
x|z
i

5.13 dB
Ref 45.5 dBm “Att 20 dB SWT 6 s 9.374999998 kHz
off§et 30]5 dB OBW [7.37179872 kHZ"
F-40 e e
-1.83 dem||HM
145.007932692 MHz
30 D+—29-51dBnmr Temp [T T TT OgWT
11.34 dBm
LvL
m 145.008974359 MHz
[20 v Temp |2 LT1 OBW]
T 1-27 dBm
145.016344154 MHz
k1o rj W]le
p2 3|5 dBm
Lo PI'
r-1o ﬁ L DB
F-20 .r[ \A
L_s0 | ‘k
k-40 m.,_\\'w‘\
L_ n %i Mﬁgm)f A
W T V7 WA

Center 155.0125 MHz 5 kHz/

Date: 13.SEP.2020 17:51:26

Span 50 kHz

Frequency 155.0125 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

® *RBW 100 Hz
*VBW 1 kHz

Ref 40.5 dBm “Att 20 dB SWT 6 s

Delta 1 [T1 ]
1.41
9.294871793

dB
kHz

40 Offget 30]5 dB

OBW
Markg

7.45192
r1[T1

-7

077

1
.45

kHz

dBm

D1 24.2|dBm

5.00793%

1 rT1 o
T

692
W

MHz

HE
>
x|z
i

4

+

31

dBm

5.008974
2 [T1 Of

359
W]

MHz

5.01642

o D2 -[L.8 dBm

J "

;

Center 155.0125 MHz 5 kHz/ Span 50 kHz

Date: 13.SEP.2020 17:52:55
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Frequency 173.9875 MHz: 99% Occupied & 26 dB Bandwidth, High Power

®

HE
>
x|z
i

Date:

*RBW 100 Hz

Delta 1 [T1 ]

*VBW 1 kHz 3.33 dB
Ref 45.5 dBm “Att 20 dB SWT 6 s 9.054487178 kHz
Offset 30]5 dB OBW |7.291666667 kHZ"
k40 Mearker——FFE T
1.67 dBm -
D1 31 d 173.983012821 MHz
[~30 dgm it Temp [T LTI Ogwy
J .89 dBm
| LVL
1713.983974359 MHz
[0 Temp [2 [T1 OBWI
T2 11.76 dBm
1713.991266¢026 MHz
10 r F?
D2 5| dBm nl
Lo \/\4‘
[-10 / (]“ DB
B A{ ‘\'\{
=30
F--40
NN B | Il\‘\I. s
A | Iy

Center 173.9875 MHz

13.SEP.2020 17:55:17

5 kHz/

Span 50 kHz

Frequency 173.9875 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

Date:

*RBW 100 Hz Delta 1 [T1 ]
*VBW 1 kHz -0.67 dB
Ref 40.5 dBm *Att 20 dB SWT 6 s 9.054487178 kHz
40 Offgset 30]5 dB OBW [7.291666667 kHz
Markgr 1 [T1|]
3o -1.84 dBm
D1 26.0% dB 173.983012821 MHz
° " Temp [1 [T1 OBW]
koo JI 1.36 dBm
1) ] LVL
173.984054487 MHz
Temp |2 [T1 OgwW]
L T B
10 ] = B
1713.991346154 MHz
52 olos—as }u L\
L_10 «w"
Jﬁv kh 308
F-20 Jf m
=30 nr mq‘
Lo | "L4
WW i

Center 173.9875 MHz

13.SEP.2020 17:57:17

5 kHz/

Span 50 kHz
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Frequency 136.0125 MHz: Emission Mask, High Power

® *RBW 100 Hz
*VBW 1 kHz

Ref 45.5 dBm “Att 20 dB SWT 14.5 s
off$et 30]5 dB "
Lo v cHeb P
LA
30
MAXH
LvL
=20

- HliiH
i

~-30

F-40
L J

~-50

(XTI TR T U gk

Center 136.0125 MHz 12 kHz/ Span 120 kHz

-

Date: 13.SEP.2020 18:27:17

Frequency 136.0125 MHz: Emission Mask, Low Power

@ *RBW 100 Hz
*VBW 1 kHz

Ref 40.5 dBm *Att 20 dB SWT 14.5 s

40 Offget 30)5 dB
LJIMIT CHECK PAYS

. i

~-30

k-40

-50 1
ot bt il A “ﬂ [T AR YR

Center 136.0125 MHz 12 kHz/ Span 120 kHz

Date: 13.SEP.2020 18:25:55

FCC Part 90 Page 36 of 53




Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: RSZ200828002-00

®

HE
>
x|z
i

Date:

HE
>
x|z
i

Date:

Frequency 155.0125 MHz: Emission Mask, High Power

*RBW 100 Hz
*VBW 1 kHz
Ref 45.5 dBm “Att 20 dB SWT 14.5 s

off$et 30]5 dB "

Lao T TEVT & aYil= o4 P

LvL

=
I

N /|
I

[ A

) . 4 i
b gt AU sl AT W

Center 155.0125 MHz 12 kHz/ Span 120 kHz

= |
—Eiﬁ_s

13.SEP.2020 18:16:33

Frequency 155.0125 MHz: Emission Mask, Low Power

*RBW 100 Hz
*VBW 1 kHz
Ref 40.5 dBm “Att 20 dB SWT 14.5 s

40 Offget 30]5 dB
LJIMIT CHECK PAYS

L i
20 NH LVL

Ll Vo Wbl s

Center 155.0125 MHz 12 kHz/ Span 120 kHz

13.SEP.2020 18:14:34
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Frequency 173.9875 MHz: Emission Mask, High Power

® *RBW 100 Hz
*VBW 1 kHz

Ref 45.5 dBm “Att 20 dB SWT 14.5 s
off$et 30]5 dB "
Lo v cHeb P
30
MAXH

A

N A
A

]

F-40

L_so iy | \}\‘WW "Uh
Landou Ml Ml AT

Center 173.9875 MHz 12 kHz/ Span 120 kHz

Date: 13.SEP.2020 18:06:26

Frequency 173.9875 MHz: Emission Mask, Low Power

® *RBW 100 Hz
*VBW 1 kHz

Ref 40.5 dBm “Att 20 dB SWT 14.5 s

40 Offget 30]5 dB
LJIMIT CHECK PAYS

HE
>
x|z
i

[20 LVL

Center 173.9875 MHz 12 kHz/ Span 120 kHz

Date: 13.SEP.2020 18:07:22
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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
fo, 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 (fy
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: 50 %
ATM Pressure: 101.0 kPa

The testing was performed by Black Chen from 2020-09-13 to 2020-09-17.
Test Mode: Transmitting (High power was worst case)

please refer to the following plots.
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Analog Modulatio

®

HE
)

>
<
=

d

Fund.test with
notch filter

Date:

Date:

n:

30MHz - 1 GHz, Spacing Channel 12.5 kHz,136.0125MHz

* RBW

100 kHz

VBW 300 kHz

Marker 1

[m1 1
-35.44 dBm

Ref 35.5 dBm Att 0 dB SWT 100 ms 272.500000000 MHz
off$et 30]5 dB "
30
=20
=10
=0
=-10:
c o b
=-30:
1
I
LRy l“MWWNMWWM&N WWM It A AR b A
=-50:
= -60:

Start 30 MHz

13.SEP.2020 17:20:06

97 MHz/

Stop 1 GHz

1 GHz - 5 GHz, Spacing Channel 12.5 kHz,136.0125MHz

“RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -39.60 dBm
Ref 35.5 dBm Att 0 dB SWT 25 ms 3.480769231 GHz
off$et 30]5 dB "
k30
k20
10
ko
k-10
PPN 1
F-30
1
Y
k-40
AN AN AN LTI A I BT ARTATI T 1 5 LA r ALt b AR o
k-50
F-60

Start 1 GHz

13.SEP.2020 17:20:36

400 MHz/

Stop 5 GHz

LA

LvVL
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30MHz - 1 GHz, Spacing Channel 12.5 kHz,155.0125MHz

®

Ref 35.5 dBm

“Att

[o]

*RBW 100 kHz
VBW 300 kHz
dB SWT 100 ms

Marker 1 [T1 ]

-33.59 dBm

465.256410256 MHz

Offset

30

5

dB

!

HE
A
x|z
i
T
N
o

B

Fund.test with

notch filter F-30

F-40

B AAM,

T TRV R LAY ARV

~-50

~-60

Start 30 MHz

Date: 13.SEP.2020 17:19:37

97 MHz/

Stop 1 GHz

LvL

1 GHz - 5 GHz, Spacing Channel 12.5 kHz,155.0125MHz

Ref 35.5 dBm

“Att

(o]

*RBW 1 MHz
VBW 3 MHz
dB SWT 25 ms

Marker 1 [T1 ]

-39.77 dBm
2.865384615 GHz

Offset

30

5

dB

!

HE
B
x|z
i
T
N
o

o

~-10

25

~-30

1
M\}H}Jm)— AN iy Al et

~-50

~-60

Start 1 GHz

Date: 13.SEP.2020 17:20:56

400 MHz/

Stop 5 GHz

LvL
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30MHz - 1 GHz, Spacing Channel 12.5 kHz,173.9875SMHz

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -35.30 dBm

Ref 35.5 dBm “Att O dB SWT 100 ms 522.772435897 MHz

off$et 30]5 dB "

30

LvL
1o

HE
A
x|z
i
T
N
o

b

Fund.test with
notch filter s bog o

~-10

~-30

F-40

N TTOR NRY. Y

%
§
|
:
§

~-50

~-60

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 13.SEP.2020 17:18:37
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Digital Modulation:
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30MHz - 1 GHz, Spacing Channel 12.5 kHz,155.0125MHz
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30MHz - 1 GHz, Spacing Channel 12.5 kHz,173.9875SMHz
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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: 30.2~325 C
Relative Humidity: 56~61 %
ATM Pressure: 101.0~101.2kPa

The testing was performed by Holland Yang on 2020-09-13 below 1GHz and Leven Gan on 2020-09-06 for
above 1GHz.

Test Mode: Transmitting(High power was worst case)
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30MHz - 2GHz:
Receiver Turn Rx Antenna Substituted Absolute o .
Fr((;\(/][lllle;cy Reading Ki‘;}: Height | Polar | Level (iz:)l;lse Arg;?nna Level (I(ill;nl:lt) M(?;i;g)l "
@BUV) | pegree | M) | HV) | @Bm) | gy | qpqapiy | (4B™
Analog Modulation
136.0125MHz
272.0 55.84 175 11 H -43.6 0.64 0.0 -44.24 -20 24.24
272.0 44,78 124 15 Vv -53.8 0.64 0.0 -54.44 -20 34.44
1088.00 58.81 335 1.9 H -49.9 1.60 6.20 -45.30 -20 25.30
1088.00 58.92 350 1.2 \% -50.7 1.60 6.20 -46.10 -20 26.10
1224.00 63.27 309 1.9 H -44.8 1.50 6.80 -39.50 -20 19.50
1224.00 57.51 45 1.9 \% -50.2 1.50 6.80 -44.90 -20 24.90
1360.00 60.15 178 1.2 H -48.1 1.60 7.90 -41.80 -20 21.80
1360.00 63.13 303 2.4 \% -45.4 1.60 7.90 -39.10 -20 19.10
155.0125 MHz
310.0 45.75 103 14 H -55.7 0.71 0.0 -56.41 -20 36.41
310.0 39.56 299 1.3 Vv -60.3 0.71 0.0 -61.01 -20 41.01
1085.09 58.23 85 1.8 H -50.5 1.60 6.20 -45.90 -20 25.90
1085.09 56.07 222 15 \% -53.5 1.60 6.20 -48.90 -20 28.90
1240.10 66.34 311 1.6 H -41.7 1.50 6.80 -36.40 -20 16.40
1240.10 58.92 202 24 \Y -48.8 1.50 6.80 -43.50 -20 23.50
1395.11 56.78 144 2.3 H -51.5 1.60 7.90 -45.20 -20 25.20
1395.11 63.21 7 1.3 \% -45.3 1.60 7.90 -39.00 -20 19.00
1550.13 63.11 47 25 H -45.2 1.40 8.70 -37.90 -20 17.90
1550.13 67.64 320 14 \Y -40.5 1.40 8.70 -33.20 -20 13.20
173.9875 MHz
348.0 38.43 313 1.9 H -61.9 0.76 0.0 -62.66 -20 42.66
348.0 36.55 158 2.4 \% -62.1 0.76 0.0 -62.86 -20 42.86
1085.09 59.42 226 1.7 H -49.3 1.60 6.20 -44.70 -20 24.70
1085.09 63.47 78 2.3 Y, -46.1 1.60 6.20 -41.50 -20 21.50
1240.10 63.41 82 11 H -44.6 1.50 6.80 -39.30 -20 19.30
1240.10 65.78 175 15 \% -41.9 1.50 6.80 -36.60 -20 16.60
1395.11 59.77 219 24 H -48.5 1.60 7.90 -42.20 -20 22.20
1395.11 68.59 132 1.6 Y, -40.0 1.60 7.90 -33.70 -20 13.70
1550.13 62.55 131 14 H -45.8 1.40 8.70 -38.50 -20 18.50
1550.13 66.94 249 2.4 \% -41.2 1.40 8.70 -33.90 -20 13.90
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Receiver Turn Rx Antenna Substituted Absolute o .
Fr(%(/][lll{ezl;cy Reading :{?lgiz Height | Polar | Level (ia:)t;lse AnGt:?nna Level (Eﬁ;nl:lt) M(il]li;g)l "
@BRV) | pegree | (M) | HV) | @Bm) | G | Gpajapi) | (9B™
Digital Modulation

136.0125MHz
272.0 56.65 317 18 H -42.8 0.64 0.0 -43.44 -20 23.44
272.0 45.71 42 11 \ -52.9 0.64 0.0 -53.54 -20 33.54
1088.10 61.12 60 13 H -47.6 1.60 6.20 -43.00 -20 23.00
1088.10 62.44 312 11 \ -47.1 1.60 6.20 -42.50 -20 22.50
122411 63.57 252 2.0 H -44.5 1.50 6.80 -39.20 -20 19.20
1224.11 68.55 27 1.7 \ -39.2 1.50 6.80 -33.90 -20 13.90
1360.13 62.47 102 1.7 H -45.8 1.60 7.90 -39.50 -20 19.50
1360.13 68.36 249 15 \ -40.2 1.60 7.90 -33.90 -20 13.90

155.0125 MHz
310.0 46.75 28 2.0 H -54.7 0.71 0.0 -55.41 -20 3541
310.0 39.64 350 14 \Y -60.2 0.71 0.0 -60.91 -20 40.91
1085.09 59.42 138 19 H -49.3 1.60 6.20 -44.70 -20 24.70
1085.09 63.47 267 1.8 \% -46.1 1.60 6.20 -41.50 -20 21.50
1240.10 63.41 309 2.2 H -44.6 1.50 6.80 -39.30 -20 19.30
1240.10 65.78 293 15 \ -41.9 1.50 6.80 -36.60 -20 16.60
1395.11 59.77 120 19 H -48.5 1.60 7.90 -42.20 -20 22.20
1395.11 68.59 52 1.3 \ -40.0 1.60 7.90 -33.70 -20 13.70
1550.13 62.55 88 13 H -45.8 1.40 8.70 -38.50 -20 18.50
1550.13 66.94 347 1.0 \ -41.2 1.40 8.70 -33.90 -20 13.90

173.9875 MHz
348.0 39.46 339 2.0 H -60.8 0.76 0.0 -61.56 -20 41.56
348.0 36.57 198 1.7 \ -62.1 0.76 0.0 -62.86 -20 42.86
1043.93 63.87 269 14 H -45.3 1.50 5.60 -41.20 -20 21.20
1043.93 63.52 356 15 \ -46.6 1.50 5.60 -42.50 -20 22.50
1217.91 61.37 8 2.2 H -46.7 1.50 6.80 -41.40 -20 21.40
1217.91 69.01 184 15 \ -38.7 1.50 6.80 -33.40 -20 13.40
1391.90 60.12 15 2.1 H -48.2 1.60 7.90 -41.90 -20 21.90
1391.90 69.23 44 2.0 \ -39.3 1.60 7.90 -33.00 -20 13.00
1565.89 62.57 54 2.1 H -45.8 1.40 8.70 -38.50 -20 18.50
1565.89 66.87 53 2.2 \ -41.3 1.40 8.70 -34.00 -20 14.00
1739.88 63.58 232 2.1 H -43.2 1.30 8.90 -35.60 -20 15.60
1739.88 67.49 55 1.2 \ -38.6 1.30 8.90 -31.00 -20 11.00

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 82.1055 and §90.213

Test Procedure

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

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

counter.

Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 50 %
ATM Pressure: 101.0 kPa

The testing was performed byBlack Chen on 2020-09-17.

Test Mode: Transmitting
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Reference Frequency: 155.0125MHz, Limit: +5.0 ppm, Analog 12.5 kHz

Test Environment

Frequency Measure with Time Elapsed

Tempoerature Power Supplied Frelt\l/lueealf;l;eegror Frequency Error
() (Vi) (MHy) (ppm)
Frequency Stability versus Input Temperature

50 7.4 155.012595 0.61
40 7.4 155.012594 0.61
30 7.4 155.012596 0.62
20 7.4 155.012592 0.59
10 7.4 155.012590 0.58

0 7.4 155.012589 0.57
-10 7.4 155.012588 0.57
-20 7.4 155.012597 0.63
-30 7.4 155.012593 0.60

Frequency Stability versus Input Voltage

20 6.4 155.012596 0.62
20 8.4 155.012585 0.55

Reference Frequency: 155.0125MHz, Limit: +5.0 ppm, Digital 12.5 kHz

Test Environment

Frequency Measure with Time Elapsed

Tempoerature Power Supplied Frelt\l/llf;f;l;eegror Frequency Error
(C) (Vi) (MHy) (ppm)
Frequency Stability versus Input Temperature

50 7.4 155.012599 0.64
40 7.4 155.012597 0.63
30 7.4 155.012592 0.59
20 7.4 155.012595 0.61
10 7.4 155.012590 0.58

0 7.4 155.012588 0.57
-10 7.4 155.012585 0.55
-20 7.4 155.012596 0.62
-30 7.4 155.012598 0.63

Frequency Stability versus Input Voltage

20 6.4 155.012586 0.55
20 8.4 155.012582 0.53
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FCC §90.214 - TRANSIENT FREQUENCY BEHAVIOR

Applicable Standard

Regulations: FCC 890.214

Test method: TIA/EIA-603-E

Test Procedure

a)
b)

c)

d)
e)

)

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 Po. 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,.

k) 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 o
Er_ Spectrum Analyzer

Signal a

Generator -
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Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 50 %
ATM Pressure: 101.0 kPa

The testing was performed by Black Chen on 2020-09-21.

Test mode: Transmitting

ChannezLiIezp)aration Transi(elillz)Period Transient Frequency Result
5(t1) <+/-12.5 kHz
125 20(t2) <+/-6.25 kHz Pass
5 (t3) <+/-12.5 kHz

Please refer to the following plots.
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