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1. General Information
1.1. EUT Description

EUT Type .o FM VHF/UHF Two Way Radio

Serial NO......ccoooiiiiiiiiiiiiee, 120209B00006

Hardware Version ................. FC-13501-04

Software Version................... PX888_UVV1.0.3

Applicant ........cccceeeivieeeeeeenn. Xiamen Puxing Electronics Science & Technology CTD,

NO.11 Xianghong Road Xiang’'an District Xiamen Fuoji@hina

Manufacturer .........cccccccvvveee. Xiamen Puxing Electronics Science & Technology CTD,

NO.11 Xianghong Road Xiang’'an District Xiamen Fuoji@hina
Operating Frequency Range 136.025MHz-173.95MHz, 400.025MHz-469.95MHz

Channel Information.........:  Low channel in VHF band:  136.025MHz
Middle channel in VHF band: 145.025MHz
High channel in VHF band: 173.95MHz
Low channel in UHF band: 400.025MHz
Middle channel in UHF band: 435.025MHz
High channel in UHF band: 469.95MHz

Modulation Type .................. FM Modulation

RF Output Impedance .........5W (High) and 1 W (Low)

Channel Separation............  25KHz, 12.5 KHz

Antenna Description ......... Manufacturer:  ZM Antenna

Model Number: SJ-136-174/400-470-888
Operating Freq: 136-174/400-470 MHz

Gain: 2.15dBi
Power Supply.....cccooeeeeeeennnnn. Battery
Brand Name: PUXING
Model No.: PX-888K
Serial No.: (n.a. marked #1 by test site)

Capacitance: 1200mAh

Rated \Voltage: 7.4V

Charge Limit: 8.5V

Manufacturer: Xiamen Puxing Electronics Sciencéethnology
CO.,LTD

Ancillary Equipment 1 ......... :AC Adapter (Charger for Battery)

Brand Name:  PUXING

Model Name: NLA050120W1U

Serial No.: (n.a. marked #1 by test site)

Rated Input: ~ 100-240V, 50/60Hz, 0.2A

Rated Output: = 8.4V, 400~450mA

Manufacturer: Xiamen Puxing Electronics Scienc&éekhnology
CO.,LTD
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Note 1: For a more detailed description, pleaserref Specification or User's Manual supplied
the applicant and/or manufacturer.
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1.2. Test Standards and Results

The objective of the report is to perform testiegading to 47 CFR Part 90 (PRIVATE LANL

MOBILE RADIO SERVICES) for the EUT FCC ID Certifidan:

No. | Identity Document Title

1 47 CFR Part 90 Private Land Mobile Radio Services

Test detailed items/section required by FCC rutekrasults are as below:

No. | Sectionin CFR 47 Description Result
1 2.1046 90.205 Maximum Transmitter Power Pass
2 2.1047 90.207 Modulation Characteristics Pass
3 2.1046 90.209 Occupied Bandwidth Of Emissions Pass
4 2.1046 90.210 Emission Mask Pass
5 2.1053 90.210 Radiated Spurious Emission Pass
5 21053 90.210 Spuripus Emission At Antenna Pass
Terminals
7 2.1055 90.213 Frequency Stability Pass
90.214 Transient Frequency Behavior Pass

NOTE:

The tests were performed according to the methadeafsurements prescribed in TIA- 603 -D.

Pa
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1.3. Facilitiesand Accreditations

1.3.1. Facilities

Shenzhen Morlab Communications Technology Co., Moklab Laboratory is a testing

organization accredited by China National AccraditaService for Conformity Assessment (CNAS)

according to ISO/IEC 17025. The accreditation Geatie number is L3572.

All measurement facilities used to collect the nueaent data are located at 3/F, Electronid
Testing Building, Shahe Road, Xili, Nanshan Digir#henzhen, 518055 P. R. China. The test sit
constructed in conformance with the requiremen&sMN$I C63.7, ANSI C63.4 and CISPR
Publication 22; the FCC registration number is D811

1.3.2. Test Environment Conditions

During the measurement, the environmental conditiwere within the listed ranges:

Temperature (°C): 15-35
Relative Humidity (%): 30 -60
Atmospheric Pressure (kPa): 86-106

1.3.3. Measurement Uncertainty

The uncertainty is calculated using the methodgissigd in the "Guide to the Expressior
Uncertainty in Measurement" (GUM) published by I1SO.
Uncertainty of Conducted Emission +1.8dB
Uncertainty of Radiated Emission: +4.0dB

U
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2. 47 CFR Part 90 Requirements
2.1. Maximum Transmitter Power

2.1.1. ProvisonsApplicable

Per FCC 82.1046 and §890.205: Maximum ERP is depgngb®n the station’s antenna HAAT]
and required service area.

2.1.2. Test Procedure

2.1.2.1. Conducted Output Power

The RF output of Two-way Radio was conducted towagy meter through an appropriate
attenuator

2.1.2.2. Radiated Output Power

1. The transmitter was placed on a wooden turntallé it was transmitting into a non-radiatjng

load, which was also placed on the turntable.

2. The measurement antenna was placed at a disthBaaeters from the EUT. During the teg
the antenna height and polarization as well as Bkluth were varied in order to identify the
maximum level of emissions from the EUT .The teas\werformed by placing the EUT on
3-orthogonal axis.

3. Remove the EUT and replace it with substitudatenna. A signal generator was connectId

to the substitution antenna by a non-radiatingecalihe absolute levels of the ERP were measur
by the substitution.

4. Absolute level = substituted level + AntennangaiCable Loss
2.1.3. Test Setup Block Diagram

Conducted Output Power

EUT Power

meter

51S,
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Radiated Output Power (E.R.P)
i o it
Antenna Antenna i
TRANSMITTER | E SPECTRUM
UNDER TEST ! ANALYZER
[ ] i
TURNTABLE | i
ANECHOIC CHAMBER OR E
_________ STANDARD TEST SITE 1
VT T T T Half-wave !
H Vertical Test !
i Antenna  Antenna |
i RF SIGNAL : SPECTRUM
! GENERATOR ! ANALYZER
e [ ] i
! TURNTABLE !
E ANECHOIC CHAMBER OR '
o STANDARD TESTSITE i
2.1.4. Test Instruments
Name Of Equipment Manufacturer Model S/N Cal. DD
Power meter Agilent E4418B MY45100842013.1.9
Attenuator SHX DC-13 N.A N.A
Signal Generator Agilent N5181A MY50140882013.1.20
Spectrum  Analyzer R&S FSU-8 200034 2012.6.2
Chamber Albatross 9*6*6 4771011001 2012.04.07
Test Antenna Schaffner CBLY12B 2529 2012.05.30
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2.1.5. Test Result
2.1.5.1. Conducted Output Power Test Result
The maximum Conducted Power (CP) is
High power level:
5 W for 12.5 KHz Channel Separation
5 W for 25.0 KHz Channel Separation
Low power level:
1 W for 12.5 KHz Channel Separation
1 W for 25.0 KHz Channel Separation
Calculation Formula: CP=R +A + L
* Note:
CP: The final Conducted Power
R : The reading value from power meter
A : The attenuation value of the used attenuator
L: The loss of all connection cables
High power level:
Frequency 12.5KHz Channel Separation 25KHz Channel Separation
(MHz) In dBm In W In dBm In W
136.025 36.19 4.16 36.19 4.16
145.025 36.47 4.44 36.47 4.44
173.950 36.12 4.09 36.12 4.09
400.025 35.99 3.97 35.98 3.96
435.025 35.94 3.93 35.94 3.93
469.950 35.64 3.66 35.64 3.66
Low power level:
Frequency 12.5KHz Channel Separation 25KHz Channel Separation
(MHz) In dBm In W In dBm In W
136.025 30.51 1.12 30.51 1.12
145.025 30.77 1.19 30.76 1.19
173.950 28.37 0.69 28.37 0.69
400.025 29.74 0.94 29.72 0.94
435.025 29.60 0.91 29.60 0.91
469.950 31.14 1.30 31.11 1.29
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136.025MHz @ 12.5 KHz Channel Separations- Highgrdevel

REW 100 lHz Marksr 1
VEBEW 300 kH=z 1Bm
Ref 39.E5 dBm S Z0 dB SWT 2.5 m= 1360250 100000 (1l
Cifset 3845 dB /J
20 \
20
- /
—11
210

Center 136,025 MH= 100 kE=z/ Span 1 MH=
136.025MHz @ 12.5 KHz Channel Separations- Low pdexe|

REW 100 kHz i)
*YWEW 300 kH= I 1ET
Ref 39.5 dBm 1% o z0 dB SWT 2.5 ms3 ZRO0000 MH

Cfifselt 3245 dB
!

ij'ﬁ”n"q

ol |

100 kEz/ Span 1 MH=z
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136.025MHz @ 25 KHz Channel Separations- High pdexsl

Ref 38.5 dBm

REW 100 kHz

VBW 300 kH=z

Crffset 3245 dB

Center 136.0Z5 MHzZ

100 kHz/

Span 1 MHE

136.025MHz @ 25 KHz Channel Separations- Low pdes

@ REW 100 kHz Nt A [
*WEW 300 kH= F0.51 dBEm

Ref 32.5 dBm Art 20 dB SWT Z.5 m= 135. 025000000 MH=z

Cffzet 3915 dB

30
1 PK
v IEv [ . |

¥

Wﬂlﬂ " T I |
WA | I

-6l

Center 136,025 MHzZ 100 kH=z/ Span 1 MH=z
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Ref 32.5 dBm

145.025MHz @ 12.5 KHz Channel Separations- Highgrdevel

REW 100 kH=z

*YEW 300 kH=z

SWL' Z.5 ms

36.47 dBm

20 4B

Cffzet  39]: dB /L\

-6l

Center 145,025 MH= 100 kE=z/ Span 1 MH=

145.025MHz @ 12.5 KHz Channel Separations- Low pdexe|

REW 100 kH=z T
WEBW 300 kH=z 7 dBr
Rel 35.5 dBm ATCT 20 4B SWI' 2.5 m= 145.02500000 =

Cffzet 3915 dB

50

Center 145,025 MH= 100 kHz/ Span 1 MHE=
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145.025MHz @ 25 KHz Channel Separations- High pdexsl

REW 100 kHz Marker 1 71
VEW 300 kHz

Ref 39.5 dBm Art EWT 2.5 ms 145 . 0266025864 MHz

Cifset 3915 dB

]

-0
Center 145.025 MH=z 100 kHz/ Span: 1 MH=
145.025MHz @ 25 KHz Channel Separations- Low pdes
REW 100 kHz Marker 1 [T1
WEW 300 kH=z 7 Bm
Re 39.5 dBm ALt zZ0 B SWT 2.5 ms 145. 025000000 MH=z
Offzet 3515 dB
20 e

Center 145,025 MH=z 100 kEz/ Span 1 MH=
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173.95MHz @ 12.5 KHz Channel Separations- High pdexe|

39.5 dBm

20 dB

REW 100 kHz
*YEW 300 kH=z

SWI Z.5 ms

0 dmm

50000000 MHZ

Cffsget 3845 d

/-‘

N

/

Center 173.25 MH=z

100 kHz/

Span 1 MHZ

173.95MHz @ 12.5 KHz Channel Separations- Low pdel

Ref 3I9.E5 dBm

¢ REW
WEW

Z0 4B swl

100 kHz
300 kHz

2.5 ms

7 dBm

Offget 3215 dB

vl

—il

Center 173.925 MH=z

100 kHz/

Span 1 MH=z
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173.95MHz @ 25 KHz Channel Separations- High pdes|

*REW 100 kHz il
WBW 300 kHz dBr
ef 39.5 dBm ATE 20 4ap SWI 2.5 ms 173.250000000 MHEz

cifset 395 dB /J

il

-6
Center 173.35 MHE=z 100 kHz/ Span 1 MH=z
173.95MHz @ 25 KHz Channel Separations- Low poweell
REW 100 kHz farker 1 [T1
VEW 300 kH= 28057 Bt
Refl 32.5 dBm e 20 4B SwD 2:5 ms = 173.880 afafpiale] {
Cifzet 3815 dBE
I fw
-6{

Center 173,85 MH=z 100 kEz/ Span 1 MH=
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400.025MHz @ 12.5 KHz Channel Separations- Highgrdewvel

REW 100 kH=z ] =] T
*YEW 300 kHz 1B
Ref 35.5 dBm 20 dB SWT Z.5 m= 400.025000000 MHz
Cffset 3815 dB

-60

Center 400,025 MH=z 100 kH=z/ Span 1 MH=z

400.025MHz @ 12.5 KHz Channel Separations- Low pdexel

REW 100 kH=z Marker 1 1
“WEW 300 kH= 9.74 dBm
Ref 39.5 dBm AT Z0 4B SWT 2.5 me 430025000000 MH=
Cffset 3915 dB

-Gl

Center 400,025 MH= 100 kH=z/ Span 1 MH=
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400.025MHz @ 25 KHz Channel Separations- High pdexes!

RBW 100 kHz MaTle T1

WEW 300 kH= 35.98 4dBEm
Ref 395.5 dBm ACT 20 4B SWT 2.5 ms 400.025000000 MH=z
3925 dB Y

1IN

-6l
Center 400,025 MH=z 100 kE=z/ Span 1 MH=
400.025MHz @ 25 KHz Channel Separations- Low pdesss|
REW 100 kHz Marker 1 [Tl
WBW 300 kHz 29.72 dBn
=f 39.5 dBm At Z0 4B EWT 2.5 me 100 . 025000000 MH=
Cffset 3215 dB
2 /' \
—(
|—10 / \
--240 J
=30
--50
el
Center 400,025 MHzZ 100 kHz/ Span 1 MHz
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435.025MHz @ 12.5 KHz Channel Separatio

REW 100 kHz

VEW 300 kH=z

ns- Highgrdevel

lef 32.5 dBm t 20 dB SWT 2.5 ms 43 el
Cifzet 3945 dB 3
- /—‘\
=
R | -
o /
=20 \ 4
j’\V L
1!
-6l

Center 435.025 MH=

435.025MHz @ 12.5 KHz Channel Separatio

100 kEz/

Span 1 ME=

ns- Low pdexel

® REW 100 %kHz T
VEBW 300 kH=z &0 dBm
Ref 9.5 dBm t 20 B EWTD Z.5 ms 135 .0Z266025864 MHz
Offset 3515 dB

WV IEW| -

— | / \

A |
—&(
Center 435.025 MH= G0 kHz/ Span 1 MH=z
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32.5

435.025MHz @ 25 KHz Channel Separations- High pdexes!

REW 100 kHz Marker 1 M
*YEW 300 kH=z 35.94 dBm

dBm ArCt 20 dB SWI Z.5 m= 1352025000000 MH=

Cifset

-60
Center 435,025 MH= 100 kHz/ Span 1 MH=
435.025MHz @ 25 KHz Channel Separations- Low pdesss|
REW 100 JHz Marlker 1 [T1
WBW 300 kHz 739,60 dBEm
= 39.5 dBm ALt 20 4B SWl' Z.5 m= 435 . 026602564 MHz
Cifzset 3815 dB
- // \\
“ “ V(!
—al
Center 435,025 MHz 100 kEz/ Span 1 MH=z
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469.95MHz @ 12.5 KHz Channel Separatio

REW 100

Ref 39.5 dBm

“WBW 300
Z0 4B BUT: 2ab

kHz

kH=z

m=

ns- High poexe|

b

Ciffset 3915

dbE

—&l

Center 4692.3%5 MHz

469.95MHz @ 12.5 KHz Channel Separatio

REW 100

Ref 32.5 dbBm

100 kHz/

KMz

VEBW 300 kH=z

20 di SWI' Z.5

m=

Span 1 MH=
ns- Low pdexl

1 .14 ABRm
564 MH=

Cifset 3205 «

-

/

—&l

Center 4869.95 MH=

100 kH=z/

Span 1 MH=Z
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469.95MHz @ 25 KHz Channel Separations- High pdese|

RBwW 100 kHz Iark

WBW 300 kH=z 35 .64 dBm
Re A5.5 dBm ACt 20 4B EWT 2.5 ms 152.951602564 MHZ
Ciffzet 3915 dB i\ T
1 PR
v IE ] .
F-210 / \\I
! MhM M
] ]dl I u
—-510
-6l

Center 465.35 MHz

100 kHz/ Span 1 MH=

469.95MHz @ 25 KHz Channel Separations- Low poweell

@ FEW 100 kHz T
WEW 300 kH=z € Ta e o i 5
Ref 38.5 dBm Art Z0 4B SWl 2.5 ms 152.950000000 MHe
Ciffset 3245 dB

Center 469%.35 MH=z

Test Result: PASS

100 kEz/ Span 1 MHzZ
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2.1.5.2. Radiated Output Power Test Result

Frequency SGH?A Height | Table | Polar Anterma Cable | Corrected ERP
MUz Reading Meter | Degree| H/V Gain loss Ampl. W
dBm Db Db dBm
12.5 KHz Channel Separation-High Power Level
136.025 22.30 1.50 150 H 0 4.4Q 17.90 0.06
136.025 38.50 1.40 260 Vv 0 4.4Q 34.10 2.57
145.025 23.00 1.50 170 H 0 4.70 18.30 0.97
145.025 39.90 1.40 0 Vv 0 4.70 35.2( 3.31
173.95 20.90 1.50 20 H 0 4.70 16.2( 0.04
173.95 38.50 1.50 20 Vv 0 4.70 33.80 2.40
400.025 24.00 1.50 50 H 0 4.90 19.10 0.08
400.025 39.70 1.40 0 Vv 0 4.90 34.8( 3.02
435.025 23.40 1.20 180 H 0 5.00 18.40 0.97
435.025 38.60 1.30 30 Vv 0 5.00 33.6( 2.29
469.95 23.70 1.70 70 H 0 5.20 18.5( 0.07
469.95 39.00 1.60 110 Vv 0 5.20 33.8( 2.40
25 KHz Channel Separation-High Power Level
136.025 22.60 1.60 0 H 0 4.40 18.2( 0.07
136.025 38.80 1.40 40 Vv 0 4.40 34.4( 2.75
145.025 23.30 1.50 160 H 0 4.70 18.60 0.97
145.025 40.00 1.60 70 Vv 0 4.70 35.3( 3.39
173.95 21.80 1.50 20 H 0 4.70 17.1¢ 0.05
173.95 38.90 1.40 310 Vv 0 4.70 34.2( 2.63
400.025 23.80 1.70 120 H 0 4.90 18.90 0.08
400.025 40.00 1.20 80 Vv 0 4.90 35.1( 3.24
435.025 23.30 1.60 40 H 0 5.00 18.30 0.7
435.025 39.20 1.60 30 Vv 0 5.00 34.2( 2.63
469.95 24.20 1.60 180 H 0 5.20 19.00 0.08
469.95 39.40 1.30 240 Vv 0 5.20 34.2( 2.63
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SG+PA Antenna | Cable | Corrected
Frequency | Reading | Height | Table | Polar Gain loss Ampl. ERP
MHz dBm Meter | Degree | H/V Db Db dBm W
12.5 KHz Channel Separation-Low Power Level
136.025 18.70 1.50 180 H 0 4.40 14.30 0.03
136.025 33.20 1.60 0 \Y 0 4.40 28.80 0.76
145.025 20.30 1.40 150 H 0 4.70 15.60 0.04
145.025 33.10 1.40 0 \Y 0 4.70 28.40 0.69
173.95 17.30 1.50 320 H 0 4.70 12.60 0.02
173.95 31.50 1.60 340 \Y 0 4.70 26.80 0.48
400.025 18.10 1.50 10 H 0 4.90 13.20 0.02
400.025 32.30 1.40 50 \Y 0 4.90 27.40 0.55
435.025 20.30 1.50 180 H 0 5.00 15.30 0.03
435.025 32.60 1.40 40 \Y 0 5.00 27.60 0.58
469.95 22.50 1.60 80 H 0 5.20 17.30 0.05
469.95 34.40 1.60 100 \Y 0 5.20 29.20 0.83
25 KHz Channel Separation-Low Power Level
136.025 20.00 1.50 10 H 0 4.40 15.60 0.04
136.025 33.40 1.40 60 \Y 0 4.40 29.00 0.79
145.025 21.10 1.50 20 H 0 4.70 16.40 0.04
145.025 33.60 1.40 90 \Y 0 4.70 28.90 0.78
173.95 19.00 1.50 20 H 0 4.70 14.30 0.03
173.95 31.90 1.40 110 \Y 0 4.70 27.20 0.52
400.025 20.50 1.60 180 H 0 4.90 15.60 0.04
400.025 33.20 1.50 60 \Y 0 4.90 28.30 0.68
435.025 21.20 1.60 30 H 0 5.00 16.20 0.04
435.025 32.20 1.50 20 \Y 0 5.00 27.20 0.52
469.95 22.10 1.60 220 H 0 5.20 16.90 0.05
469.95 34.40 1.50 290 \Y 0 5.20 29.20 0.83

Test Result: PASS
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2.2. Modulation Characteristics

2.2.1. ProvisionsApplicable

According to CFR 47 section 2.1047(a) and 90.207Véice Modulation Communication
Equipment, the frequency response of the audio fatida circuit over a range of 100 to 5000Hz
shall be measured.

2.2.2. Measurement M ethod

2.2.2.1 Modulation Limit
(). Configure the EUT as shown in figure 1, adjhstaudio input for 60% of rated system
deviation at 1 KHz using this level as a referefmB) and vary the input level from —20 to +20dH.
Record the frequency deviation obtained as a fanaif the input level.
(2). Repeat step 1 with input frequency changingd, 1000, 1500 and 3000Hz in sequencg.

2.2.2.2 Audio Frequency Response
(). Configure the EUT as shown in figure 1.
(2). Adjust the audio input for 20% of rated systeéeviation at 1 KHz using this level as a
reference (0dB).
(3). Vary the Audio frequency from 100 Hz to 10 Khklzd record the frequency deviation.
(4). Audio Frequency Response = 20log10 (Deviatibtrest frequency/Deviation of 1 KHz

reference).

2.2.2.3Audio Low Pass Filter Response

(2)Connect the equipment in figure 2.

(2)Connect the audio frequency generator as clog®ssible the input of the post limiter low
pass filter within the transmitter under test.

(3)Connect the audio spectrum analyzer to the dutpilne post limiter low pass filter within
the transmitter under test.

(4)Apply a 1000 Hz tone from the audio frequencyeagator and adjust the level per
manufacturer's specifications.

(5)Record the dB level of the 1000 Hz spectral bnehe audio spectrum analyzer as LEV1

(6)Set the audio frequency generator to the desegidrequency between 3000 Hz and the
upper low pass filter limit.

(7)Record audio spectrum analyzer levels, at thieftequency in step (6).

(8)Record the dB level on the audio spectrum amalgz LEV2 . Method of Measurement forf
Transmitters .
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2

(9)Calculate the audio frequency response at gtdrejuency as:low pass frequency respory
= LEV1-LEV2.
(10)Repeat steps (6) through (9) for all the désiest frequencies.

2.2.3. Test Setup Block Diagram

Audio Signal EUT Modulation
enerator Analyzer
figure 1
Low Pass Low Pass
Filter Input  Filter Output
P SPECTRUM
GENERATOR ANALYZER
h 4
DUMMY TRANSMITTER STANDARD
MICROPHONE [ | UNDER TEST | 7] TRANSMITTER
LOAD
figure 2
2.2.4. Measurement I nstruments
Name Of Equipment ManufacturerModel S/N Cal. Due Date
Audio Signal Generator| R&S UPVv 17-253527 2012.9.8
Modulation Analyzer Agilent 8901B 2920A0218p 2018.9

Se
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2.2.5. Test Result

a. Modulation Limit:

145.025MHz @ 12.5 KHz Channel Separations

Modulation Peak freq Peak freq Peak freq Peak freq Limit(KHz)
level (dB) | dev at 300Hz | dev at 1000HZz| dev at 1500Hz| dev at 3000Hz
-20 0.20 0.30 0.36 0.35 2.50
-15 0.20 0.41 0.52 0.49 2.50
-10 0.28 0.59 0.80 0.76 2.50
-5 0.36 0.94 1.31 1.23 2.50
0 0.52 1.50 1.77 1.65 2.50
5 0.81 1.72 1.77 1.65 2.50
10 1.36 1.91 1.79 1.48 2.50
15 1.79 1.96 1.81 1.60 2.50
20 1.80 1.91 2.20 0.73 2.50
Modulation limit
. 25
|
I
X 2
c
[s]
ﬁ 15
= —— 300Hz
[
o 1 i 1KHz
S
£ os —#—1.5KHz
=3 —— 3KHz
o
¢ 0
L -20 15 -10 5 0 5 10 15 20
Modulation level (dB)
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145.025MHz @ 25 KHz Channel Separations
Modulation Peak freq Peak freq Peak freq Peak freq Limit(KHz)
level (dB) | dev at 300Hz | dev at 1000Hz dev at 1500Hz dev at 3000Hz
-20 0.24 0.45 0.58 0.77 5.00
-15 0.29 0.67 0.91 1.26 5.00
-10 0.39 1.00 1.49 2.10 5.00
-5 0.57 1.77 2.53 3.18 5.00
0 0.89 3.00 3.45 2.83 5.00
5 1.46 3.37 3.47 3.20 5.00
10 2.58 3.40 3.54 3.17 5.00
15 3.27 3.80 3.59 1.31 5.00
20 3.51 3.74 4.30 1.36 5.00
Modulation limit
5
N 45
s .
'E 3.5
B s
E 25 / /X —— 300Hz
%. 2 // / \ —e— 1 KHz
5 15 /;ﬁ/ // \1. = —#—1.5KHz
3— 1 - —0— 3KHz
E 0.5 %A/{
a

-10 -5 a 5 10 15 20

Modulation level (dB)
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435.025MHz @ 12.5 KHz Channel Separations
Modulation Peak freq Peak freq Peak freq Peak freq Limit(KHz)
level (dB) | dev at 300Hz | dev at 1000Hz dev at 1500Hz dev at 3000Hz
-20 0.54 0.59 0.63 0.62 2.50
-15 0.55 0.65 0.73 0.72 2.50
-10 0.58 0.78 0.94 0.91 2.50
-5 0.63 1.04 1.33 1.25 2.50
0 0.73 1.50 2.00 1.72 2.50
5 0.94 2.12 2.10 1.89 2.50
10 1.32 1.93 1.99 1.88 2.50
15 1.95 2.19 2.00 1.88 2.50
20 2.01 2.18 2.27 1.00 2.50
Modulation limit

. 25

L |

I

Xz

c

S /

'Tu' 15

E / /{ \ —#— 300Hz

1 == 1KHz

= >

c —#—1.5KHz

g a5

o ——3KHz

)

c o

-20

-15 -10 -5 a 5 10 15 20

Modulation level (dB)
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435.025MHz @ 12.5 KHz Channel Separations
Modulation Peak freq Peak freq Peak freq Peak freq Limit(KHz)

level (dB) | dev at 300Hz | dev at 1000Hz| dev at 1500Hz| dev at 3000Hz
-20 0.57 0.72 0.82 1.00 5.00
-15 0.60 0.91 1.11 1.42 5.00
-10 0.67 1.25 1.63 2.18 5.00
-5 0.82 1.86 2.53 3.13 5.00
0 1.09 3.00 3.75 3.17 5.00
5 1.59 3.65 3.79 3.47 5.00
10 2.52 3.65 3.83 3.12 5.00
15 3.50 3.68 3.83 1.55 5.00
20 3.70 3.76 4.52 1.62 5.00

Modulation limit
5 O O )

~ 45 +

i 4 P .f/

E 3.5 Vil /‘}

® 3

E 25 [ // ] =& 300Hz

2 4 \

S 15 \———9— —#—15KHz

T —0— 3KHz

)

L 05

-20

-15 -10 -5 a 5 10 15 20

Modulation level (dB)
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b. Audio Frequency Response -Transmitter:
145.025MHz @ 12.5 KHz Channel Separations
Audio frequency (Hz) Deviation (KHz) Response
100 0.05 -20.00
200 0.08 -15.92
300 0.12 -12.39
400 0.17 -9.37
500 0.21 -71.54
600 0.28 -5.04
700 0.31 -4.15
800 0.36 -2.85
900 0.42 -1.51
1000 0.5 0.00
1500 0.66 2.41
2000 0.88 4.91
2500 1.05 6.44
3000 1.12 7.00
4000 0.05 -20.00
5000 0.05 -20.00
——Audio Frequency Response
15
10 ’
s A
L~ \
0 Zd
s i \
_5 /
10 ;47‘/ \
-15 /// \
-20
-25
100 1000 10000
Frequency
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145.025MHz @ 25 KHz Channel Separations
Audio frequency (Hz) Deviation (KHz) Response
100 0.12 -18.41
200 0.15 -16.47
300 0.22 -13.15
400 0.36 -8.87
500 0.42 -7.53
600 0.51 -5.84
700 0.68 -3.35
800 0.79 -2.05
900 0.85 -1.41
1000 1 0
1500 1.42 3.04
2000 1.84 5.29
2500 2.28 7.15
3000 1.99 5.97
4000 0.22 -13.15
5000 0.15 -16.47
——Audio Frequency Response \
15
10
5 Z
0 /
'
-5 v
10 77‘4
'1 S // \’
4/
-20
100 1000 10000
Frequency
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435.025MHz @ 12.5 KHz Channel Separations
Audio frequency (Hz) Deviation (KHz) Response
100 0.08 -15.91
200 0.09 -14.89
300 0.13 -11.70
400 0.19 -8.40
500 0.22 -7.13
600 0.26 -5.67
700 0.30 -4.43
800 0.35 -3.09
900 0.44 -1.11
1000 0.50 0.00
1500 0.60 1.58
2000 0.82 4.29
2500 0.98 5.84
3000 1.06 6.52
4000 0.15 -10.45
5000 0.09 -14.89
——Audio Frequency Response
15
10 /‘
/ 72 \
0 / //
i ) \
) %
10 f7/
-15 //
-20
100 1000 10000
Frequency
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435.025MHz @ 25 KHz Channel Separations
Audio frequency (Hz) Deviation (KHz) Response
100 0.14 -17.07
200 0.20 -13.97
300 0.25 -12.04
400 0.31 -10.17
500 0.41 -7.74
600 0.49 -6.19
700 0.6 -4.43
800 0.69 -3.22
900 0.80 -1.93
1000 1.00 0.00
1500 1.25 1.93
2000 1.72 4.71
2500 2.14 6.60
3000 2.33 7.34
4000 0.24 -12.39
5000 0.18 -14.89
——Audio Frequency Response
15
10 4
5 /fﬂx\
0 > //
AL \
-5 y,‘
A A \
-10 / \
15 /,A/ /
< /
-20
100 1000 10000
Frequency
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c. Audio Low Pass Filter Response
Frequency(KHz) Response (dB)
1 0
15 -1
2 -1.5
2.5 -1.8
3 -2.2
4 -20
5 -30
6 -55
7 -60
8 -65
9 -66
10 -67
15 -75
20 -84
25 -84
30 -85
40 -84
5 -
a
-5 A
.1|:| -
_15 -
.20 -
.25 -
-30 A = Limits
-35 A = | P Response
-40
DB .
_5|:| -
_55 -
-60 -
.55 -
_]‘D -
75 - \
-80 -
'85 T T T T T T T T o1 — T T 1
=01 Frequency-KHz 10

Test Result: PASS
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2.3. Occupied Bandwidth Of Emissions

2.3.1. ProvisionsApplicable

According to FCC 82.1049, §890.209 and 890.210ndeessary attenuation requirements ne
to meet as the following:

1). Emission Mask B For 25kHz bandwidth:

For any frequency removed from the center of tlsggasd channel by more than 50 percent

Lip

to and including 100 percent of the authorized badth, at least 25 dB. On any frequency remO\]ed

from the center of the assigned channel by mone 188 percent up to and including 250 percen
least 35 dB. On any frequency removed from theezenftthe assigned channel by more than 25(
percent at least:

43+10logP=43+10log (5) =50dB

2). Emission Mask D For 12.5kHz bandwidth:

On any frequency from the center of the authorlzaadwidth fO to 5.625 kHz removed from
Zero dB. On any frequency removed from the centéneauthorized bandwidth by a displaceme
frequency (fd in kHz) of more than 5.625 kHz butmore than12.5 kHz: At least 7.27(®188 kHz)

dB. On any frequency removed from the center ofailtborized bandwidth by a displacement

frequency (fd in kHz) of more than 12.5 kHz: Atde&0 + 10 log (P) dB or 70 dB, whichever is the

lesser attenuation.

2.3.2. Measurement Procedure

1). The EUT was placed on a turn table which isrOa®ove ground plane.

2). The EUT was modulated by 2.5 KHz Sine wave @sdjnal, The level of the audio signal
employed is 16 dB greater than that necessaryoiuge 50% of rated system deviation. Rated
system deviation is 2.5 kHz (12.5 kHz channel sggcand 5 kHz (25 kHz channel spacing).

3). Set SPA Center Frequency = fundamental frequé&iW=VBW= 300 Hz, Span =50 KHz

4). Set SPA Max hold. Mark peak, -26 dB.

at

fO:
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2.3.3. Test Setup Block Diagram
Freqency
Analyzer
2.3.4. Test Instruments
Name Of Equipment Manufacturery  Model S/N Cal. DwdeD
Spectrum  Analyzer R&S FSU-8 200034 2012.6.2
Modulation Analyzer Agilent 8901B 2920A0218p 2018.9
Attenuator SHX DC-13 N.A N.A

2.3.5. Test Result

2.3.5.1. 26 dB Bandwidth M easurement Result

26 dB Bandwidth Measurement Result
Operating 12.5 KHz Channel Separation | 25 KHz Channel Separation
Frequency (MHz) (RHz) (KHz)

Test Data | Limits | Result | Test Data | Limits | Result

136.025 10.18 11.25 PASS 15.06 20 PASS
145.025 10.02 11.25 PASS 15.06 20 PASS
173.950 10.18 11.25 PASS 15.06 20 PASS
400.025 10.02 11.25 PASS 15.14 20 PASS
435.025 10.10 11.25 PASS 15.22 20 PASS
469.950 10.02 11.25 PASS 15.06 20 PASS

Test Result: PASS
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Occupied bandwidth of 136.025MHz (Maximum) @ 12.5KH

z Channel Separation

@ “ REW 300 Hz Delta 2 [T
*VEW 300 Hz & e
Ref 37 dEm i Z20 B 3 SWT 1.1%5 = 1 HZ051 Hy¥
Cifset 3245 dB I e iy
s 1B
ag
BAE 2
n n Belieg a0 [T ]
3 1E
VIEW ‘ gy
BN |, :
j.
iy B L
. | ﬂ
L= ] WI
-41a
L = |

Center 136.025% MH=z

Occupied bandwidth of 136.025MHz (Maximum) @ 25KHz

kHz

Span 5l

Channel Separation

@ * RBW 300 Hz lta 2 [T
*VEBW 300 Hz e
Ref 37 JdBEm E 20 &k SWI 1.1 = 1ELZ) 1 kH
offset ols ap T %
1Bm
[z
Dieltg 3 [ ]
1 PR L 1R
VIEW M —

™

Cehter 136.025 MH=z

Occupied bandwidth of 145.025MHz (Maximum) @ 12.5KH

z Channel Separation
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@

L P

VIEW

Occupied bandwidth of 145.025MHz (Maximum) @ 25KHz

1l PK.*

VIEW

i

Occupied bandwidth of 173.95MHz (Maximum) @ 12.5KHz

* REW 300 H=z=

*WBW 300 H=

Ref 37 JdEBEm = 20 4B 3 SWT 1.15 = Hz
Cifzet 39]5 dB
1Bm
L MEZ
n ﬂ _._J_I_

20 —
Pt bt

BT

—

=1

--20

" ] A

-aq

=5

Center 145,025 MHz 5 kHz/ 0 kHz

* REW 300 H=z

*YVEW 300 Hz

Channel Separatlon

Delta E:

I
| L]
g

: \ e

[

kHz/

Channel Separation
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@ * REW 300 Hz Delta 2 [T2
*yBW 300 Hz

Ref 37 dBm AEtT 20 dB 3 SWI' 1.15 = 18.17628205]1 kHz

offset 33ls am ‘I Marlkdr 1 [T2

3e T t —
q32.9E5044 7oHiHe |
n n LE; = il ob= SO a7 R
Loes o <7 AF
15 1 F4099 iz

VIEW ’

—_—
—_— |
——

5 kHz/ Span 50 kHz

Occupied bandwidth of 173.95MHz (Maximum) @ 25KHz C  hannel Separation

® “REW 300 Hz Delta 2 [T2
“VEW 300 Hz

VEW 1B
Ref 37 4Bm * ALT 20 dB 3 SWT 1.15 s 15.054102564 kHz
Cifset 35205 4B ] T
o 1Bm
)
57 M 3
Deltg 1:
1 PK* Y 2 b
VIEW i

= |

Center 173.95 MHz 5 kHz/

Occupied bandwidth of 400.025MHz (Maximum) @ 12.5KH z Channel Separation
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® “REW 300 Mz | T

Ref 37 dBm £t 20 4B g d J;Z Lﬂlenj Lo ‘Il

Cifset 38 db T.

-II: { g j_lll,.:_-. E
VIEW L _— s
BES | : }
L

E T

| 5 | W | ,

. Tl L H |

40 JU 1 u

B f i | 11y l y i

| ']_i._'ll.l' ilh WJ i F

Center 400.025 MHz 5 kHz/ Span 50 kHz

Occupied bandwidth of 435.025MHz (Maximum) @ 12.5KH

Occupied bandwidth of 400.025MHz (Maximum) @ 25KHz

® Ref

1 PK *

VIEW

i

Channel Separation

| 1 -

| m MW

SRR

e

I ' L : I
il

z Channel Separation
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®

e 37 dBm Z0 e}
Cifzet 3245 dB [
2 wws| | |
VIEW
B i
x
=0

Center 435.025 MHzZ

———— L B
——

5 kHz/

Occupied bandwidth of 435.025MHz (Maximum) @ 25KHz

@ Rel

Ref 37 dBEm

1.PK

e 2t
ATT

* RBEW 300 H=z
VEW 300 Hz
1 Swl' 1.15 =

L2q
VIEW
-

Cifset

395 dB

Caenter LS G

-[tl

Gz5 MH=z

5 kHz/

Occupied bandwidth of 469.95MHz (Maximum) @ 12.5KHz

Channel Separation
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@ Ref

3945 dB

i SNNIEE
JaRRT
| LY :ﬂ‘\(}v J‘j\\‘n |“ ﬂ
SRl UaRKY

5 kHz/

i L i i PII']‘--i
i ._ﬂln‘i |
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2.352. EMISSION MASK PLOT

136.025MHz @ 12.5 KHz Channel Separation

® REW 300 H=z MaTler 1 71
VEW 300 Hz 62.73 dEn

Fef 37 dEm ACT 25 .dB SWT: 1.9 = 136. 080625000 MHz

Cifszet 3205 dB
LEMIT CHECE

1 PK
VIEW

in

—20

VU AT LU LG
Center 136.025 MHz

136.025MHz @ 25 KHz Channel Separation

® REW 300 Mz Marker 1 [T
VEW 300 Hz 5%.60 dBrh
135: 075000000 MHZ

Ref 40 dBm ATt 25 4B SWT 1.2 s

40 Offset 40 |dB

e

2 AP

. TILONI T
R T

Center 136.025 MHz 10 kHz/ Span 100 KH=z

145.025MHz @ 12.5 KHz Channel Separation
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® REW 300 Hz Mirkes 1 171
YEW 300 Hz 55,71

Fef 37 dBm ATt 25 4R EWT 1.8 = .44 96337500 MH 2.

Cifzet 3245 dB

—
50
Center 145,025 MH= 11.125 kHz/ Span 111.25 KH=z

145.025MHz @ 25 KHz Channel Separation

® REW 300 Hz Marlker 1 [T
VEW 300 Hz 5&.86 dBEm

Ref 40 4dBm AL 25 4B BWT 1.9 = 145.075000000 MH=z
40 oIifzset 420 | dB
LIMIT CHHCK BAGS

2 AP

VIEW | | i —

—40

! |

Center 145.025 MHZ 10 kHz/ Span 100 kKH=

173.95MHz @ 12.5 KHz Channel Separation
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1 PK
VIEW

[

2 AP
VIEW

REW 300 Hz T
VBW 300 Hz 1B
Ref 37 dBm AT 25 dB 1 SWT 1.2 = LT 000 MH
Cifset 22405 dB
L[ERTET HEJ" ! 3
3g
20
\
0 // \\
40 =
I |
Center 173.325 MEE= 11.125 kHz/ Spaty 111.25 kH=
173.95MHz @ 25 KHz Channel Separation
REW 300 Hz Marker 1 [T2
W 300 H 51 dBr
Ref 40 dBm =T 25 4B SwWr 1.9 5 10000000 1
40 ©ffiet  40|dB
LIMIT CHH y

—40

Center

173.95 MHz

10 kHz/ Span 100 kHz

400.025MHz @ 12.5 KHz Channel Separation
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® REW 300 Hz Marker 1 [T1
VBW 300 H=z 650,10 ABn
339.952375000 MHz

Refl 37 4dBm ACL 25 dRB EWT 1.9 =

Cifzet 39)c dB

1 PK
VIEW

I

Span 111.25 kHz

400.025MHz @ 25 KHz Channel Separation

® REW 300 Hz Marker 1 ™o
VBW 200 Hz 55.76 dBm

ef 40 JdBm ATt 2% db SWD 1.2 = 400.075000000 MHz

40 Cffset 20 |dB
CHE'E  FAJ3E

i
[~
2 AP
VIEW

=40

Center 400.025 MHz 10 kHz/ Span 100 kHz

435.025MHz @ 12.5 KHz Channel Separation
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@ FEEW 300 Hz Marker 1 [T1
VBW 300 Hz 35.07 4P

Ref 37 dBm ACT 25 dB EWT 1.9 = 35025178285 MHZ

LOMIT| CHELCK BAHE

1 PK
VIEW

I

30 f ,‘I

e II;I Ul _‘\ | bl | ,
v

Center 425,025 MHz 11.125 kHz/ Span. 111.25 kH=z

435.025MHz @ 25 KHz Channel Separation

® RBW 300 H=z Marker 1 T
VEBEW 300 H=z 36.54 d

Ref 40 dBm ACE 25 dR SWT 1.2 = 435 025180288 MH=z
40 Cifset 20 |dB y
LEMIT CHECEK BAZS
=

2 AP
VIEW | | | e

Center 435.025 MH=z 10 kHz/ Span 100 kH=z

469.95MHz @ 12.5 KHz Channel Separation
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®

REW 200 H=

*VEW 3200 Hz

1 PK

Rerl 37 dBm 25 4B 2 Swr 1.2 =
Cffset 3545 dB
LIMIT

2 PK | =

VIEW

Center 465.95 MHZ

469.95MHz @ 25 KHz Channel Separation

40 dBm

REW 300 H=z=
VEW 3200 H=z
BWT 1.9 =

41

Cffset 40 |aB

B

1 AP
VIEW

.

|

Test Result: PASS

Center 465.925 MHz

Span 1o

kHz
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2.4. Radiated Spurious Emission

2.4.1. ProvisionsApplicable

According to FCC section 2.1053 and FCC sectio2HD. For 12.5 KHz channel separatipn,
the power of any emission outside of the authoribppeérating frequency ranges must|be

attenuated below the transmitting power (P) by @ofaof at least 50+10*log(P)dB. Th

S

calculated to be -20dBm. For 25 KHz channel searat the power of any emission outsidg of
the authorized operating frequency ranges musttbawmted below the transmitting power [P)

by a factor of at least 43+10*log(P)dB. This ca#tat to be -13dBm.

2.4.2. Measurement Procedure

(1)On a test site, the EUT shall be placed onmitabte and in the position closest to the normn
use as declared by the user.

(2)The test antenna shall be oriented initiallyvertical polarization located 3m from the EUf
to correspond to the transmitter.

(3)The output of the antenna shall be connecteldetaneasuring receiver and either a peak (¢

al

=

guasi-peak detector was used for the measuremémdiaated on the report. The detector selectiqn is

based on how close the emission level was appnogc¢he limit.

(4)The transmitter shall be switched on; if possil¥ithout the modulation and the
measurement receiver shall be tuned to the frequefritie transmitter under test.

(5)The test antenna shall be raised and loweredi¢iir the specified range of height until the
measuring receiver detects a maximum signal level.

(6)The transmitter shall than be rotated througb’B6the horizontal plane, until the maximutn

signal level is detected by the measuring receiver.

(7)The test antenna shall be raised and lowereid dgaugh the specified range of height ung
the measuring receiver detects a maximum signal.lev

(8)The maximum signal level detected by the meagueceiver shall be noted.

(9)The measurement shall be repeated with thetgehna set to horizontal polarization.

(10) Replace the antenna with a proper Antennasf{gubion antenna).

(11)The substitution antenna shall be oriented/éotical polarization and, if necessary, the
length of the substitution antenna shall be adjuiecorrespond to the frequency of transmitting.

(12)The substitution antenna shall be connecteddalibrated signal generator.

(13)If necessary, the input attenuator settindhefrheasuring receiver shall be adjusted in ord
to increase the sensitivity of the measuring resreiv

(14)The test antenna shall be raised and loweredgh the specified range of the height to

ensure that the maximum signal is received.
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(15)The input signal to substitution antenna shaladjusted to the level that produces a levg

detected by the measuring receiver, that is equitile level noted while the transmitter radiated

power was measured, corrected for the change af atfenuation setting of the measuring receiy

(16)The input level to the substitution antenndldkerecorded as power level in dBm,

corrected for any change of input attenuator sgtiinthe measuring receiver.

(17)The measurement shall be repeated with thetgehna and the substitution antenna

oriented for horizontal polarization.

2.4.3. Test Setup Block Diagram

Turntable

Spectrum
Analyzer

Tmto4m

SR

Ground Plane

Coaxial Cable :

2.4.4. Measurement I nstruments

Name Of Equipment ManufacturerModel S/N Cal. Due Date
Test Antenna - Bi-Log Schaffner CBL6112B 2529 2052.

Test Antenna - Bi-Log Schaffner Dvulp9118 2529 2052
Receiver R&S ESU 100204 2012.04
Semi-Anechoic Chamber ALBATROS®m*6m*6m | 4771011001 2012.04

Test Antenna - Horn Dahua DH610-2 09111200@012.05

Test Antenna - Horn Dahua DH610-2 89010 2012.05
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2.4.5. Test Result
FCC Part | FCC Part
Frequency SG Height | Polar Cable | Antenna Corrected 90 90

) loss ) Ampl. o )
Reading Gain Limit Margin

MHz dBm Meter | H/V dB dB dBm dBm dB

145.025MHz @ 12.5 KHz Channel Separation — High étdvevel
435.70 -33.60 1.50 \% 1.50 0.00 -35.10 -20.00 15.10
435.70 -36.30 1.50 H 1.50 0.00 -37.80 -20.00 17.80
580.69 -42.56 1.30 \% 2.20 0.00 -44.76 -20.00 24.76
580.69 -42.05 1.40 H 2.20 0.00 -44.25 -20.00 24.25
2899.00 | -54.70 1.50 \% 6.80 3.50 -58.00 -20.00 38.00
2899.00 | -57.40 1.50 H 6.80 3.50 -60.70 -20.00 40.70
145.025MHz @ 25 KHz Channel Separation — High Pdvesel
289.60 -55.38 1.40 \% 1.50 0.00 -56.88 -13.00 43.88
289.60 -56.82 1.50 H 1.50 0.00 -58.32 -13.00 45.32
435.72 -39.55 1.50 \% 2.20 0.00 -41.75 -13.00 28.75
435.72 -41.69 1.50 H 2.20 0.00 -43.89 -13.00 30.89
2899.10 | -53.45 1.60 \% 6.80 3.50 -56.75 -13.00 43.75
2899.10 | -55.14 1.40 H 6.80 3.50 -58.44 -13.00 45.44
435.025 MHz @ 12.5 KHz Channel Separation — Higlvétd_evel
870.81 -50.60 1.50 \% 2.20 0.00 -52.80 -20.00 32.80
870.81 -51.70 1.30 H 2.20 0.00 -53.90 -20.00 33.90
1304.50 | -42.04 1.60 \% 3.00 2.80 -42.24 -20.00 22.24
1304.50 | -44.67 1.50 H 3.00 2.80 -44.87 -20.00 24.87
1737.20 | -49.81 1.40 \% 3.60 3.10 -50.31 -20.00 30.31
1737.20 | -52.71 1.50 H 3.60 3.10 -53.21 -20.00 33.21
435.025MHz @ 25 KHz Channel Separation — High Pdvesel

870.98 -53.42 1.40 \% 2.20 0.00 -55.62 -13.00 42.62
870.98 -56.10 1.50 H 2.20 0.00 -58.30 -13.00 45.30
1304.50 | -41.40 1.20 \% 3.00 2.80 -41.60 -13.00 28.60
1304.50 | -43.69 1.60 H 3.00 2.80 -43.89 -13.00 30.89
1737.20 | -49.40 1.50 \% 3.60 3.10 -49.90 -13.00 36.90
1737.20 | -49.50 1.50 H 3.60 3.10 -50.00 -13.00 37.00
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FCC FCC
Frequency SG Height Polar Cable Antenna | Correcte Part 90 | Part 90
Reading loss Gain d Ampl. Limit Margin
MHz dBm Meter H/V dB dB dBm dBm dB
145.025MHz @ 12.5 KHz Channel Separation — Low Power Level
289.60 -37.30 1.40 \Y% 1.50 0.00 -38.80 -20.00 15.10
289.60 -38.70 1.50 H 1.50 0.00 -40.20 -20.00 17.80
580.69 -46.70 1.50 \Y% 2.20 0.00 -48.90 -20.00 24.76
580.69 -44.10 1.30 H 2.20 0.00 -46.30 -20.00 24.25
3596.30 -56.60 1.50 \Y% 6.00 4.20 -58.40 -20.00 38.00
3596.30 -59.50 1.60 H 6.00 4.20 -61.30 -20.00 40.70
145.025MHz @ 25 KHz Channel Separation — Low Power Level
289.60 -55.38 1.60 \Y% 1.50 0.00 -37.20 -13.00 24.20
289.60 -56.82 1.50 H 1.50 0.00 -39.40 -13.00 26.40
435.72 -39.55 1.50 \Y% 2.20 0.00 -46.20 -13.00 33.20
435.72 -41.69 1.40 H 2.20 0.00 -48.70 -13.00 35.70
1307.70 -53.45 1.60 \Y% 6.80 2.80 -31.60 -13.00 18.60
1307.70 -55.14 1.50 H 6.80 2.80 -34.80 -13.00 21.80
435.025 MHz @ 12.5 KHz Channel Separation — Low Power Level
870.97 -41.90 1.40 \Y% 2.20 0.00 -44.10 -20.00 24.10
870.97 -44.60 1.30 H 2.20 0.00 -46.80 -20.00 26.80
1307.50 -32.60 1.50 \Y% 3.00 2.80 -32.80 -20.00 12.80
1307.50 -34.70 1.50 H 3.00 2.80 -34.90 -20.00 14.90
2177.30 -48.80 1.50 \Y% 4.30 3.30 -49.80 -20.00 29.80
2177.30 -52.40 1.60 H 4.30 3.30 -53.40 -20.00 33.40
435.025MHz @ 25 KHz Channel Separation — Low Power Level

870.98 -40.10 1.50 \Y% 2.20 0.00 -42.30 -13.00 29.30
870.98 -43.40 1.50 H 2.20 0.00 -45.60 -13.00 32.60
1304.50 -41.40 1.30 \Y% 3.00 2.80 -41.60 -13.00 28.60
1304.50 -43.69 1.50 H 3.00 2.80 -43.89 -13.00 30.89
4171.30 -45.70 1.60 \Y% 3.60 3.10 -46.20 -13.00 33.20
4171.30 -47.80 1.50 H 3.60 3.10 -48.30 -13.00 35.30

Test Result: PASS
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2.5.1. ProvisionsApplicable

According to FCC section 90.210. For 12.5 KHz cle@mseparation, the power of any emisdion
outside of the authorized operating frequency rangast be attenuated below the transmiiing
power (P) by a factor of at least 50+10*log(P)dBisTIcalculated to be -20dBm. For 25 KHz
channel separation, the power of any emissionidritsf the authorized operating frequetcy
ranges must be attenuated below the transmittinggepo(P) by a factor of at legst
43+10*log(P)dB. This calculated to be -13dBm.

2.5.2. Measurement Procedure

The EUT, which is powered by the Battery, is codple the Spectrum Analyzer (SA) withy a
Attenuator; the RF load attached to the EUT antdermainal is 500hm; the path loss as jthe
factor is calibrated to correct the reading. ThelTEtJoperate at the maximum output power.

2.5.3. Test Setup Block Diagram

EUT Freqency
Analyzer

2.5.4. Measurement I nstruments

Name Of Equipment Manufacturer;  Model S/N Cal. DwdeD
Spectrum  Analyzer R&S FSU-8 200034 2012.6.2
Attenuator SHX DC-13 N.A N.A
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2.5.5. Test result

145.025 MHz @ 12.5 KHz Channel Separatioriggh Power Level

REW 10 kH=

a
i

YEBW 30 kH=

SWT 5.8 s

9.4 dB
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SwWl B0 m=

270 MH=zZ

1 dE

| —cn

400 MEz/
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435.025 MHz @ 12.5 KHz Channel Separationtigh Power Level
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435.025 MHz @ 25 KHz Channel Separatiomsg

h Power Level
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145.025 MHz @ 12.5 KHz Channel Separationsw Power Level
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145.025 MHz @ 25 KHz Channel Separatiomsw Power Level
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435.025 MHz @ 12.5 KHz Channel Separationsw Power Level
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435.025 MHz @ 25 KHz Channel Separatiomsw Power Level
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Test Result: PASS
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2.6. Frequency Stability
2.6.1. ProvisionsApplicable

a). According to FCC Part 2 Section 2.1055(a){ig,ftequency stability shall be measured with

variation of ambient temperature from “G0to +50C centigrade.

b). According to FCC Part 2 Section 2.1055(d)(@),dattery powered equipment, the frequepcy
stability shall be measured with reducing primargy voltage to the battery normal operating
status, which is specified by the manufacturer.

c). According to FCC Part 90 Section 90.213, tlegdiency tolerance must be maintained wighin
*+5ppm for 12.5/25KHz channel separation in 150-174NiHd 25KHz channel separation in
421-512 MHz, while £2.5ppm for 12.5KHz channel separation in 421-512z2MH

2.6.2. Measurement Procedure

25.2.1 Frequency stability versusenvironmental temperature

1. Setup the configuration per figure 1 for frequies measurement inside an environment
chamber, Install new battery in the EUT.

2. Turn on EUT and set SA center frequency to tbé Eadiated frequency. Set SA Resolutign
Bandwidth to 1KHz and Video Resolution BandwidtHiHz and Frequency Span to
50KHz.Record this frequency as reference frequency.

3. Set the temperature of chamber t&C5@\llow sufficient time (approximately 30 min) fone
temperature of the chamber to stabilize. While ma@ning a constant temperature inside the chafnber,
turn the EUT on and measure the EUT operating &equ

4. Repeat step 2 with a 00 decreased per stage until the lowest tempera30r€ -is
measured, record all measured frequencies on eagbetature step.
2.5.2.2 Frequency stability versusinput voltage

1. Setup the configuration of the ambient tempeeatorm -30°C to 50°C with sufficient time.
And measure the different frequencies of the EUthan artificial powefrom highest to end point
voltage.

2. Set SA center frequency to the EUT radiatedueegy. Set SA Resolution Bandwidth to
300Hz and Video Resolution Bandwidth to 300Hz. Redbis frequency as reference frequency.
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2.6.3. Test Setup Block Diagram
Temperature Chamber
Spectrum analyzer RF
Or Recaiver Attenuator
EUT
——
Wariable DC power supply
2.6.4. Measurement Instruments
Name Of Equipment Manufacturer Model S/N Cal. DwdD
Spectrum  Analyzer R&S FSU-8 200034 2012.6.2
Power Supply Agilent 66319D MY43000556 2012.6.2
Climate Chamber \otsch VT4002 5856608775002013.1.8
2.6.5. Test result
12.5 KHz channel separation:
Volt T . Transmit Frequency (MHz)
O(Va)lge emr(’fgf U 1136.025 [ 145.025 | 173.95 | 400.025 | 435.025 | 469.95
Frequency error (ppm)
-30 0.40 0.59 0.31 0.19 0.37 0.41
-20 0.24 0.32 0.39 0.43 0.51 0.29
-10 0.21 0.27 0.31 0.21 0.28 0.17%
0 0.08 0.35 0.02 0.34 0.33 0.24
7.4 10 0.01 0.3 0.01 0.39 0.16 0.37
20 0.37 0.14 0.17 0.39 0.31 0.11
30 0.13 0.02 0.37 0.02 0.35 -0.05
40 -0.08 -0.08 0.01 -0.06 0.09 -0.0Y
50 -0.31 -0.23 -0.4 -0.05 -0.11 -0.07
6.3 20 0.36 0.18 0.21 0.37 0.33 0.14
8.5 20 0.34 0.20 0.21 0.36 0.33 0.19
Max. frequency error | , 059 | 039| 043 051 0.41
(ppm)
Limit (ppm) +5.00 +2.50
Result Pass Pass Pass$ Pass Palss Rass
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25 KHz channel separation:
Transmit Frequency (MHz)
Vo(lxt;)lge Teml;’%fture 136.025 | 145.025 | 173.95 | 400.025 | 435.025 | 469.95
Frequency error (ppm)

-30 0.47 0.33 0.38 0.34 0.55 0.37

-20 0.24 0.07 0.45 0.71 0.74 0.24

-10 0.35 0.11 0.19 0.44 0.41 0.2

0 0.24 0.33 0.14 0.56 0.08 0.29

7.4 10 0.12 0.35 0.23 0.37 0.33 0.31
20 0.29 0.21 0.16 0.45 0.65 0.07%

30 0.35 -0.12 0.06 0.07 0.34 0.01
40 0.12 -1.38 0.17 -0.04 0.08 -0.04

50 -0.12 -0.12 0.1 -0.1 -0.18 -0.13

6.3 20 0.30 0.24 0.18 0.39 0.52 0.14
8.5 20 0.32 0.21 0.20 0.38 0.50 0.14
Max. frequency error | o o | 338 | gu5| o071 0.74| 0.3

(ppm)
Limit (ppm) +5.00
Result Pass Pass Pass$ Pass Palss Rass

Test Result: PASS
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2.7. Transient Frequency Behavior
2.7.1. ProvisionsApplicable

According to FCC Part 90 Section 90.214, the EUBtmuaintain transient frequencies within the
maximum frequency difference limits during the timeervals indicated:

Maximum All equipment
ime intervals 1.2 frequency
; 15010 174 | 421 to 512
3
difference Mz MHZ

Transient Frequency Behavior for Equipment Designed to
Operate on 25 kHz Channels

T4 e, +25.0 kHz 5.0 ms 10.0 ms
o e, +12.5 kHz 20.0 ms 25.0 ms
a4 +25.0 kHz 5.0 ms 10.0 ms

2.7.2. Measurement Procedure

1. Connect the transmitter under tests as shown ialtbge block diagram

2. Set the signal generator to the assigned frequamdynodulate with a 1 KHz tone at +126
KHz deviation and its output level to be 50 dB betbe transmitter RF output at the test
receiver end.

3. Set the horizontal sweep rate on the storage focop@ milliseconds per division and adjupt
the display to continuously view the 1000 Hz tormf the Demodulator Output Port (DOE’)
of the Test Receiver. Adjust the vertical scale ktonge control of the scope to display the
1000 Hz at +4 divisions vertical Center at the ldigp

4. Adjust the scope so it will trigger on an incregsimagnitude from the RF trigger signal of
the transmitter under test when the transmittertwased on. Set the controls to store the
display.

5. The output at the DOP, due to the change in the oathe power between the signal
generator input power and transmitter output pomilty because of the capture effect of the
test receiver, produce a change in display: Fofitstepart of the sweep it will show the 1
KHz test signal. Then once the receiver's demoduliads been captured by the transmittgr
power, the display will show the frequency differerfrom the assigned frequency to the
actual transmitter frequency versus time. The mistdnen the 1 KHz test signal is
completely suppressed (including any capture timeetd phasing) is considered to be tor}.
The trace should be maintained within the allow@sitbns during the period t1 and t2.
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6. During the time from the end of t2 to the beginnaig3 the frequency difference should 1
exceed the limits set by the FCC in Part 90.214thadutlined in the Carrier Frequency
Stability sections. The allowed limit is equal t6€ frequency tolerance limits specified i

FCC 90.213.

7. Repeat the above steps when the transmitter wasdwff for measuring t3.

2.7.3. Test Setup Block Diagram

Oscilloscope
Attenuator 1
Spectrum
Analyzer
ELIT
Signal
Generator Attenuator 2
2.7.4. Measurement Instruments
Name Of Equipment Manufacturer,  Model S/N Cal. DuaeD
Signal Generator Agilent E4418B MY45100848013.1.9
Oscilloscope Agilent MS6034A MY44002532013.2.18
Modulation Analyzer Agilent 8901B 2920A0218p 2018.9

2.7.5. Test result

Test Result: PASS

ot
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145.025MHz @ 12.5 KHz Channel Separation —Off to On

12 _5KHz

6.25KHz

-6.25KHz

-12.5KHz

145.025MHz @ 12.5 KHz Channel Separation —On to Off

12_5KHz

-12 5KHz
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435.025MHz @ 12.5 KHz Channel Separation —Off to On

12.5KHz

6.25KHz

-6.25KHz

t

22

-12.5KHz

435.025MHz @ 12.5 KHz Channel Separation —On to Off

12.5KHz

-12.5KHz
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145.025MHz @ 25 KHz Channel Separation —Off to On

25KHz

12_5KHz

-12 5KHz

(23 2 -25KHz

145.025MHz @ 25 KHz Channel Separation —On to Off

L EELY L
25KHz

-25KHz
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435.025MHz @ 25 KHz Channel Separation —Off to On

25KHz

12.5KHz

435.025MHz @ 25 KHz Channel Separation —On to Off

T T
25KHz

t3

-25KHz

** END OF REPORT **
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