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4  General Information
4.1 General Description of E.U.T.
Product Name : Advanced Wireless System Transmitter
Model No. : AWS-2000T
Differences Describe :N/A
Operation Frequency : 522MHz-586MHz, 172channels
The Lowest Oscillator : 16MHz
Antenna installation : Permanent wire whip antenna
Antenna Gain : 1dBi (Max.)
Modulation :FM
Rated System Deviation :%= 30KHz
Maximum System Deviation 1+ 75KHz
4.2 Details of E.U.T.
Technical Data: :DC 3\/_ by 2*1.5V(size “AA” ) batteries,
Charging: DC 5V by USB from PC.
4.3 Channel Plan & List
Band A Channel List (522MHz-554MHz)
Group
1 2 3 4 5 6 7 8 9 10
Channel
1 523.025 | 595 795 | 522.800 | 522.925 | 522.650 | 523.550 | 523.750 | 523.850 | 523.950 | 523.000
2 525.475 | 523.450 | 526.000 | 525.375 | 525.100 | 526.650 | 525.500 | 527.625 | 526.100 | 524.050
3 526.875 | 526.475 | 528.400 | 529.375 | 529.100 | 529.250 | 527.375 | 531.175 | 528.500 | 527.825
4 529.475 | 530.925 | 530.150 | 534.225 | 533.950 | 532.200 | 529.500 | 537.200 | 530.250 | 531.375
5 532.425 | 532.350 | 533.200 | 538.875 | 538.600 | 534.100 | 531.375 | 541.600 | 533.300 | 537.400
6 534.325 | 534.825 | 537.200 | 543.425 | 543.950 | 538.750 | 533.375 | 547.675 | 537.300 | 541.800
7 538.975 | 536.300 | 539.950 | 548.175 | 547.900 | 544.100 | 537.375 540.050 | 547.875
8 544.325 | 540.625 | 544.975 548.050 | 538.625 545.075
9 548.275 | 545.175 | 547.675 542.625 547.775
10 553.725 | 549.000 548.125 549.100
11 552.400 552.000
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Band B Channel List (554MHz-586MHZz)

Group
1 2 3 4 5 6 7 8 9 10
Channel

1 559.750 | 558,800 | 558.000 | 558.350 | 559.575 | 558.825 | 560.250 | 554.550 | 561.425 | 557.800
2 560.850 | 560.250 | 559.750 | 561.425 | 561.900 | 561.225 | 562.050 | 558.225 | 563.150 | 562.350
3 562.700 | 565.300 | 560.850 | 564.425 | 563.475 | 565.350 | 564.000 | 560.700 | 566.300 | 564.375
4 564.850 | 570.700 | 562.700 | 567.275 | 565.725 | 567.375 | 567.500 | 568.575 | 569.525 | 566.625
5 567.500 | 572.775 | 564.850 | 569.675 | 569.625 | 572.550 | 569.050 | 570.675 | 571.250 | 570.000
6 569.050 | 574.325 | 573.450 | 573.875 | 574.725 | 575.625 | 577.600 | 573.300 | 574.550 | 572.925
7 571.450 | 576.450 | 578.325 | 576.425 | 576.150 | 578.925 | 580.050 | 575.175 | 576.575 | 575.775
8 581.000 | 584.375 | 584.100 | 583.250 | 581.475 | 583.575 | 585.300 | 579.450 | 579.875 | 578.475
9 584.225 | 585.900 | 585.975 582.375 | 582.725 | 580.800

44 Test Mode

All test mode(s) and condition(s) mentioned were considered and evaluated respectively by
performing full tests; the worst data were recorded and reported.

Test mode Low channel Middle channel High channel
Transmitting 522.650MHz 553.725MHz 585.975MHz
Test Item Test Mode
Radiated Emissions Charging + Transmitting
Conducted Emissions Charging + Transmitting

45 Test Facility
The test facility has a test site registered with the following organizations:

. IC — Registration No.: 7760A-1

Waltek Services (Shenzhen) Co., Ltd. has been registered and fully described in a report filed with the
Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.
Registration 7760A-1, October 15, 2015

. FCC Test Site— Registration No.: 328995

Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory "has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC
is maintained in our files. Registration 328995, December 3, 2014.
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5 Equipment Used during Test
5.1 Equipments List

Conducted Emissions

Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1. EMI Test Receiver R&S ESCI 101155 Sep.15,2016 | Sep.14,2017
2. LISN SCHWARZBECK | NSLK 8128 8128-289 | Sep.15,2016 | Sep.14,2017
3. Limiter York MTS-IMP-136 261 32)2;1001' Sep.15,2016 | Sep.14,2017
4. Cable LARGE RF300 - Sep.15,2016 | Sep.14,2017
3m Semi-anechoic Chamber for Radiation Emissions
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
EMC Analyzer Agilent E7405A MY45114943| Sep.15,2016 | Sep.14,2017
2 Active Loop Antenna Beijing Dazhi ZN30900A - Sep.15,2016 | Sep.14,2017
3 T”'Og\rﬁreonidaba”d SCHWARZBECK | VULB9163 336 Apr.19,2017 | Apr.18,2018
Coaxial Cable
4 (below 1GHz) Top TYPE16(13M) - Sep.15,2016 | Sep.14,2017
5 Broa/f\;]tt’::gaHom SCHWARZBECK | BBHA 9120 D 667 Apr.19,2017 | Apr.18,2018
6 Broag;?::ga"'om SCHWARZBECK | BBHA 9170 335 Apr.19,2017 | Apr.18,2018
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 Mar.17,2017 | Mar.16,2018
Coaxial Cable
8 (above 1GHz) Top 1GHz-25GHz | EW02014-7 | Apr.10,2017 | Apr.09,2018
9 Test Receiver R&S ESCI 101296 Sep.15,2016 | Sep.14,2017
10 Tr"oirﬁgonidaba”d SCHWARZBECK | VULB9160 | 9160-3325 | Sep.15,2016 | Sep.14,2017
Compliance
11 Amplifier pirection PAP-0203 22024 Sep.15,2016 | Sep.14,2017
systems inc
12 Cable HUBER+SUHNER CBL2 525178 Sep.15,2016 | Sep.14,2017
RF Conducted Testing
Last Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration Due Date
Date
EMC Analyzer
1. Y Agilent E7405A  |MY45114943| Sep.15,2016 | Sep.14,2017
(9k~26.5GHz)
Spectrum Analyzer
2. R&S FSL6 100959 Sep.15,2016 | Sep.14,2017
(9k-6GHz)
Signal Analyzer
3. Agilent N9010A  |MY50520207 | Sep.15,2016 | Sep.14,2017

(9k~26.5GHz)
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5.2 Measurement Uncertainty

Parameter Uncertainty

Radio Frequency +1x10°

RF Power +1.0dB

RF Power Density +2.2dB

Radiated Spurious + 5.03 dB (Bilog antenna 30M~1000MHz)
Emissions test + 4.74 dB (Horn antenna 1000M~25000MHz)

5.3 Test Equipment Calibration

All the test equipments used are valid and calibrated by GUANG ZHOU GRG METROLOGY & TEST CO.,

LTD. address is No.163, Pingyun Rd. West of Huangpu Ave, Tianhe District, Guangzhou, Guangdong,
China.
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http://www.waltek.com.cn



Reference No.: WTS17S0372796-1E Page 9 of 64

6 Test Summary

Test Items Test Requirement Test Method Result
RF Output Power 74.861(e)(1)(ii) ANSI/TIA-603-D:2010 C
Modulation Characteristics 74.861 (e) (3) ANSI/TIA-603-D:2010 C
Occupied Bandwidth 2.1049(c)(1) ANSI/TIA-603-D:2010 C
Conducted Emissions 15.207(a) ANSI C63.10:2013 C
Radiated Emissions 2.1053 & 74.861(e)(6) ANSI/TIA-603-D:2010 C
Spurious emissions at antenna 2.1051 ANSI/TIA-603-D:2010 c
Frequencies Stability 2.1055(a)(1) ANSI/TIA-603-D:2010 C
SAR Evaluation 1.1307(b)(1) KDB 447498 D01 C

Note: C=Compliance; NC=Not Compliance; NT=Not Tested; N/A=Not Applicable.

Waltek Services (Shenzhen) Co.,Ltd.
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7 RF Output Power

Test requirement: FCC CFR47 Part 74 Section 74.861(e)(1)(ii)

Test method: Based on ANSI/TIA-603-D: 2010

Limit: According to Part 74.861(e)(1)(ii), the output power shall not exceed
250mW (23.98 dBm).

7.1 Test Procedure

The maximum peak output power was measured with a spectrum analyzer connected to the antenna
terminal (conducted measurement) while EUT was operating in normal situation.

7.2 Testresult

Power Test Channel RF Output Power Limit (dBm) Result
(dBm)
Low Channel 6.34 23.98 PASS
Low Middle Channel 7.39 23.98 PASS
High Channel 7.66 23.98 PASS
Low Channel 14.76 23.98 PASS
High Middle Channel 15.11 23.98 PASS
High Channel 15.61 23.98 PASS
Please refer to following plot:
Low Power
Low Channel
Offs 0.50 dB RBW 100 kHz
Att 35 dB VBW 300 kHz M1[1] 6.34 dBm
Ref 25.50 dBm SWT 2.5ms 522.647600000 MHz
|
1Pk 20 dBrr||
Max
10 dBm M
—
0 dBm L o ‘.\\\
-10.eBm =
| ™
-20 dElT-u
-30 dB||||
-40 dB||||
-50 dBr|'n
-60 dBr|"n
-70 dBrl“n
CF 522.65 MHz Span 300.0 kHz
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Middle Channel

RBW 100 kHz
VBW 300 kHz
SWT 2.5ms

M1[1]

7.39 dBm
553.723200000 MHz

|
20 dBm
1Pk rr|

Max
10 dBm

0 dBm

-10.Bm

N

|

-20 dBm

AN

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 553.725 MHz

Span 300.0 kHz

Offs 0.50 dB
Att 35dB
Ref 25.50 dBm

High Channel

RBW 100 kHz
VBW 300 kHz
SWT 2.5ms

M1[1]

7.66 dBm
585.967220000 MHz

[
20 dBm

1Pk |

Max
10 dBm

M1

0 dBm [

™

-1 m

|

-20 dBm

N

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 585.975 MHz

Span 300.0 kHz
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Please refer to following plot:

High Power
Low Channel
Offs 0.50 dB RBW 100 kHz
Att 35 dB VBW 300 kHz M1[1] 14.76 dBm
Ref 25.50 dBm SWT 2.5ms 522.649400000 MHz
20 dBrr[u i
10 dBrr|. /fw e
-10 dBm
-20 dBm
-30 dB||||
-40 dB||||
-50 dBr|n
-60 dBr|n
-70 dBr!"n

CF 522.65 MHz

Span 300.0 kHz

1Pk
Max

Offs 0.50 dB
Att 35dB
Ref 25.50 dBm

Middle Channel

RBW 100 kHz
VBW 300 kHz
SWT 2.5ms

M1[1]

15.11 dBm
553.725000000 MHz

[
20 dBm

10 dBm

[

T

-l

-10 dBm

“'\K

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 553.725 MHz

Span 300.0 kHz
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Att 35dB
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High Channel

RBW 100 kHz
VBW 300 kHz M1[
SWT 2.5ms

1]

15.61 dBm
585.973800000 MHz

[
20 dBm

L
-

ﬂ_-w—-‘-'-—--_

—_]

[

el
10 dBm -~

=]

™~

L]
]

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 585.975 MHz

Span 300.0 kHz
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8.1

Modulation Characteristics

Test requirement:

Test method:

FCC CFRA47 § 74.861 (e) (3)
Based on ANSI/TIA-603-D: 2010

Requirement: Any form of modulation may be used.
A maximum deviation of +75kHz is permitted when frequency

modulation is employed.

Test Procedure

Modulation Limiting (TIA-603D:2010 Section 2.2.3)
Modulation limiting is the transmitter circuit's ability to limit the transmitter from
producing deviations in excess of a rated system deviation.

Method of Measurement

DUMMY g AUDIO
MICROPHONE GENERATOR

v

STANDARD
TRANSMITTER TEST
UNDER TEST > TRP‘T%'EBTER P RECEIVER

a) Connect the equipment as illustrated.

b) Adjust the transmitter per the manufacturer's procedure for full rated system
deviation.

c) Set the test receiver to measure peak positive deviation. Set the audio
bandwidth for <0.25 Hz to =15,000 Hz. Turn the de-emphasis function off.

d) Apply a 1000 Hz modulating signal to the transmitter from the audio
frequency generator, and adjust the level to obtain 60% of full rated system
deviation.

e) Increase the level from the audio frequency generator by 20 dB in one step
(rise time between the 10% and 90% points shall be 0.1 second maximum).

f) Measure both the instantaneous and steady-state deviation at and after the
time of increasing the audio input level.

g) With the level from the audio frequency generator held constant at the level
obtained in step e), slowly vary the audio frequency from 300 Hz to 3000

Hz and observe the steady-state deviation. Record the maximum deviation.

h) Set the test receiver to measure peak negative deviation and repeat steps d)
through g).

i) The values recorded in steps g) and h) are the modulation limiting.

Waltek Services (Shenzhen) Co.,Ltd.
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Audio Low Pass Filter Response (TIA-603D:2010 Section 2.2.15)

The audio low pass filter response is the frequency response of the post limiter
low pass filter circuit above 3000 Hz.

Method of Measurement

Low Pass Low Pass

AUDIO Filter Input  Filter Output AUDIO
—» SPECTRUM
GENERATOR SPECTRUM
STANDARD
DUMMY TRANSMITTER
MICROPHONE || UNDER TEST _"TRATgEgTER

a) Connect the equipment as illustrated.

b) Connect the audio frequency generator as close as possible the input of the
post limiter low pass filter within the transmitter under test.

¢) Connect the audio spectrum analyzer to the output of the post limiter low
pass filter within the transmitter under test.

d) Apply a 1000 Hz tone from the audio frequency generator and adjust the
level per manufacturer's specifications.

e) Record the dB level of the 1000 Hz spectral line on the audio spectrum
analyzer as LEVier:

f) Set the audio frequency generator to the desired test frequency between
3000 Hz and the upper low pass filter limit.

g) Record audio spectrum analyzer levels, at the test frequency in step f).
h) Record the dB level on the audio spectrum analyzer as L/ Virzg .

i) Calculate the audio frequency response at the test frequency as:
low pass frequency response = LEViro— LEVier

j) Repeat steps f) through i) for all the desired test frequencies.

Waltek Services (Shenzhen) Co.,Ltd.
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Audio Frequency Response (TIA-603D:2010 Section 2.2.6)

The audio frequency response is the degree of closeness to which the frequency
deviation of the transmitter follows a prescribed characteristic.

Method of Measurement

Constant deviation test method (300 Hz to 3000 Hz)

AUDIO
GENERATOR
I DMM
DUMMY
MICROPHONE
STANDARD
TRANSMITTER TEST
UNDER TEST > TRAT%&BTER P RECEIVER

a) Connect the equipment as illustrated.

b) Set the test receiver to measure peak positive deviation. Set the audio
bandwidth for <50 Hz to =15,000 Hz. Turn the de-emphasis function off.

c) Set the DMM to measure rms voltage.

d) Adjust the transmitter per the manufacturer's procedure for full rated system
deviation.

e) Apply a 1000 Hz tone and adjust the audio frequency generator to produce
20% of the rated system deviation.

f) Set the test receiver to measure rms deviation and record the deviation
reading.

g) Record the DMM reading as VREF .

h) Set the audio frequency generator to the desired test frequency between 300
Hz and 3000 Hz.

i) Vary the audio frequency generator output level until the deviation reading
that was recorded in step f) is obtained.

j) Record the DMM reading as VFREQ .

k) Calculate the audio frequency response at the present frequency as:

) [V ereg
] o L = g =
audio frequency response = 20 logm[ - |

I) Repeat steps h) through k) for all the desired test frequencies.
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Constant Input Test Method (300 Hz to 3000 Hz)

DUMMY ¢ AUDIO
MICROPHONE GENERATOR

v

STANDARD
TRANSMITTER TEST
UNDER TEST > TRAT%“;STER »  RECEIVER

a) Connect the equipment as illustrated.

b) Set the test receiver to measure peak positive deviation. Set the audio
bandwidth for <50 Hz to =15,000 Hz. Turn the de-emphasis function off.

c) Adjust the transmitter per the manufacturer's procedure for full rated system
deviation.

d) Apply a 1000 Hz tone and adjust the audio frequency generator to produce
20% of the rated system deviation.

e) Set the test receiver to measure rms deviation and record the deviation
reading as DEVREF .

f) Set the audio frequency generator to the desired test frequency between 300
Hz and 3000 Hz.

g) Record the test receiver deviation reading as DEVFREQ .

h) Calculate the audio frequency response at the present frequency as:

- . | DEFFRE{_} '
audio frequency response =20 log,,| ——————
: 10 ,
\ DEV rer

i) Repeat steps f) through h) for all the desired test frequencies.
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8.2 Test Result
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Modulation Limiting Test Result
Middle Channel

o Input Signal (mVP)
% Deviation
500 Hz 1000 Hz 2000 Hz 3000 Hz
10% 44 20 13 5
20% 88 45 25 13
30% 133 66 36 21
40% 177 90 48 30
50% 213 113 60 39
60% 231 136 72 47
70% 257 160 84 56
80% 341 191 96 67
90% 364 249 127 107
100% 370 349 303 178
Modulation Limiting
—h
——S00Hz
e | ()0 Hz
100% 2000Hz
/ 3 000Hz
o 0% /
=]
=
'S 60%
7]
o / /
E / /
% /—“n /

0%

10

Input Signal (mVP)
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Audio Frequency Response Test Result

Middle channel

Frequency(Hz) Audio Frequency Response(Hz) | Audio Frequency Response(dB)
100 29 -29.2
300 188 -13.6
400 319 -8.9
500 389 -8.0
600 459 -6.9
700 529 -5.7
800 598 -3.8
900 659 -0.5
1000 739 -1.8
1500 1118 0.7
2000 1479 3.3
2500 1838 6.9
3000 1978 4.5
4000 638 -3.4
5000 109 -17.8

Audio Frequncy Response

== PResponse

/\.—-*""

)

dB relative to 1KHz

-15 /
-20

i

100

1000

Frequency (Hz)

10000
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Audio Low Pass Filter Response Test Result

Middle channel

Frequency(Hz) Audio Frequency Response(Hz) | Audio Frequency Response(dB)
300 1045 -4.5
400 1410 -2.2
500 1472 -2.0
600 1472 -2.0
700 1472 -2.0
800 1472 -2.0
900 1472 -2.0
1000 1483 -1.7
1500 1483 -1.7
2000 1483 -1.7
2500 1535 -1.5
3000 1422 -1.4
4000 372 -13.0
5000 51 -25.0

Audio Low Pass Filter Response

/

—20

dB relative to 1 kHz

-25

-30

100

1000

Frequency (Hz)

10000
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9 Occupied Bandwidth of Emission

Test requirement:
Test method:

Limit:

9.1 Test Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known

signal from an external generator.

FCC CFRA47 Part 2 Section 2.10490(1)

Based on ANSI/TIA-603-D: 2010

According to FCC 74.861 (e)(5), the frequency emission
bandwidth shall not exceed 200 kHz.

2. Turn on the EUT and set it to any one convenient frequency within its operating range.

9.2 Test Result

Sower Test Channel 99% Bandwidth Limit Result
(kHz) (kHz)

Low Channel 79.840 200 PASS

Low Middle Channel 79.840 200 PASS
High Channel 83.832 200 PASS

Low Channel 77.844 200 PASS

High Middle Channel 75.848 200 PASS
High Channel 81.836 200 PASS
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1Pk
Max

Page 22 of 64
Test Plot:
Low power
Low Channel
Offs 0.50 dB RBW 10 kHz
Att 30 dB VBW 30 kHz M1[1] 6.64 dBm
Ref 20.50 dBm SWT 10ms 522.672000000 MHz
Occ Bw 79.840319361 kHz
g T1I1] -3.48 dBm
10 dBm 522.608083832 MHz
F"l T2[1] -4.13 dBm
0 dBml TT TZ 522.687924152 MHz
-10 dBITl [_4' \_\
-20 dBITl i l
-30 dBm J
-40 dBm
50 dBm—# et A L\“'\M’h.\. \.r*w 7]
b Sy
-60 dBm
-70 dBm

CF 522.65 MHz

Span 1.0 MHz

1Pk
Max

Middle Channel

Offs 0.50 dB RBW 10 kHz

Att 30 dB VBW 30 kHz M1[1] 7.56 dBm

Ref 20.50 dBm SWT 10ms 553.699100000 MHz

l Occ Bw 79.840319361 kHz

Mi|  T1[1] -4.01 dBm

10 dBm 553.683083832 MHz
[_1 T2[1] -5.10 dBm

0 dBm TT* Ilfz 553.762924152 MHz

-10 dBITl (,J L1

-20 dBITl i \

-30 dBm J

-40 dBm KMJ‘J

50 dB )'\‘KJ\M %W\.‘pwm

-60 dBm

-70 dBm

CF 553.725 MHz

Span 1.0 MHz
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High Channel

Offs 0.50 dB RBW 10 kHz
Att 35dB VBW 30 kHz M1[1] 8.19 dBm
Ref 25.50 dBm SWT 10ms 585.951000000 MHz
[ Occ Bw 83.832335329 kHz
1pk |20 @Bm T1[1] -3.60 dBm
Max | M1 585.933083832 MHz
10 dBm T2[1] -6.02 dBm
T[‘-_\l 586.016916168 MHz

0 dBm l

-10 dBm T
-20 dBIL
-30 dBuln J \

-40 dB.In \

— )

i mL MWM R N N
W'I'Y - VW
-60 dBm
-70 dBm

I
CF 585.975 MHz Span 1.0 MHz
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Test Plot:
High power
Low Channel
Offs 0.50 dB RBW 10 kHz
Att 35 dB VBW 30 kHz M1[1] 15.42 dBm
Ref 25.50 dBm SWT 10ms 522.626000000 MHz
[ | occ Bw 77.844311377 kHz
1pk |20 @Bm M —T111] 3.00 dBm
Max | (" S 522.608083832 MHz
10 dBm T T2[1] 6.34 dBm
\itl T 522.685928144 MHz
OdBml (J H
-30 dBm 2 Ly
-40 d l.. "u-"-*")\ﬂ/ “R“*‘-J*a
MMW e T Y
-50 dBm
-60 dBm
-70 dBm
|
CF 522.65 MHz Span 1.0 MHz
Middle Channel
Offs 0.50 dB RBW 10 kHz
Att 35 dB VBW 30 kHz M1[1] 15.80 dBm
Ref 25.50 dBm SWT 10ms 553.745000000 MHz
[ | Occ Bw 75.848303393 kHz
1pk |20 @Bm Mt 1] 7.64 dBm
Max | T["‘i[ 553.685079840 MHz
10 dBm ?T2[1] 7.12 dBm
T T 553.760928144 MHz
OdBml H L\
-30 dBm A‘l(
40 d | MM M, LY
[ A SV
-50 dBm
-60 dBm
-70 dBm
|
CF 553.725 MHz Span 1.0 MHz
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High Channel
Offs 0.50 dB RBW 10 kHz
Att 35 dB VBW 30 kHz M1[1] 16.29 dBm
Ref 25.50 dBm SWT 10ms 585.993000000 MHz
[ ,, Occ Bw 81.836327345 kHz
1pk |20 @Bm e T1[1] 2.33 dBm
Max | [—’\ 585.933083832 MHz
10 dBm - T2[1] 0.90 dBm
SF 7&3 586.014920160 MHz
OdBml rJ \‘\
-20 dBITl ) \
-30 dBm
-40 dBm KA J“J s
D
-50 dBm
-60 dBm
-70 dBm
|
CF 585.975 MHz Span 1.0 MHz
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10 Spurious Emissions at Antenna Terminals

Test requirement: FCC CFR47 Part 2 Section 2.1053

Test method:

Limit:

10.1 Test Procedure

1. Turn on the EUT and connec

Based on ANSI/TIA-603-D:2010

According to Part 74.861 (e)(6), the mean power of emissions shall be
attenuated below the mean output power of the transmitter in
accordance with the following schedule:

(i) on any frequency removed from the operating frequency by more
than 50 percent up to and including 100 percent of the authorized
bandwidth: at least 25 dB.

(i) on any frequency removed from the operating frequency by more
than 100 percent up to and including 250 percent of the authorized
bandwidth: at least 35 dB.

(iii) on any frequency removed from the operating frequency by more
than 250 percent up to and the authorized bandwidth shall be
attenuated below the un-modulated carrier by at least 43 + 10 Log

(output power in watts)dB.

t its antenna terminal to measurement instrument via a low loss cable.

Then set it to any one measured frequency within its operating range, and make sure the instrument

is operated in its linear range.

2. Set the SA on Max-Hold Mode, and then keep the EUT in transmitting mode. Record all the signals

from each channel until each one has been recorded.

3. Set the SA on View mode and then plot the result on SA screen.

4. Repeat above procedures until all frequencies measured were complete.
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10.2 Test Data

1Pk

Max

Offs 0.50 dB
Att 35dB
Ref 25.50 dBm

Page 27 of 64

Low Channel

RBW 1 kHz
VBW 3 kHz
SWT 980ms

Low Power Emission Mask

imit d

20 dBm
n

e PART74] L1

10 dBm

0 dBm

-10 dBl:n

PART74_L1

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

HRU.IA i

Ep——_

wmw

-70 dBm
|

CF 522.65

MHz

Span 1.0 MHz

1Pk
Max

Offs 0.50 dB
Att 35dB

Ref 25.50 dBm

30MHz-6GHz

RBW 100 kHz
VBW 300 kHz

SWT 600ms

M1[1]

1.049000000 GHz

-33.09 dBm

|
20 dBm

10 dBm

OdB..[
|

-10 dBm

000 dBm

-60 dBm

-70 dBm
|

Start 30.0 MHz

Stop 6.0 GH=z
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1Pk
Max

Offs 0.50 dB
Att 35dB

Ref 25.50 dBm

Page 28 of 64

Low Power Emission Mask

Middle Channel

RBW 1 kHz
VBW 3 kHz
SWT 980ms

imit d
20 dBmi-

heck

T‘.Ine PA

10 dBm

\RT74| M1

0 dBm l

-10 dBl:n

PART74_M1
-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

saiood” | Voialun,

AL =

|

CF 553.725

MHz

Span 1.0 MHz

1Pk
Max

Offs 0.50 dB
Att 35dB
Ref 25.50 dBm

30MHz-6GHz

RBW 100 kHz
VBW 300 kHz
SWT 600ms

M1[1]

-42.71 dBm

5.386000000 GHz

[
20 dBm

10 dBm

0 dBm

-10 df

m
[Dl -13.000 dBm

-20 dET'.

-30 dBm

-40 dBm

1 Lol

dl=
=

|
-50 dgm,
[ Auraa e

-60 dBm

P ARTATE L WYY
a

|

-70 dBm

|

Start 30.0 MHz

Stop 6.0 GH=z
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1Pk
Max

Offs 0.50 dB
Att 35dB
Ref 25.50 dBm

Low Power Emission Mask

Page 29 of 64

High Channel

RBW 1 kHz
VBW 3 kHz
SWT 980ms

imit d

heck

20 dBm

10 dBm

Trme PART74

H1

0 dBm l

-10 dBl:n

PART74_H1

-20 dBm

-30 dBm

-40 dBm

-50 dBm

=60

-70 dBm

| llui'bl}‘f

R

M T TYwrp

|

CF 585.975 MHz

Span 1.0 MHz

1Pk
Max

Offs 0.50 dB
Att 35dB
Ref 25.50 dBm

30MHz-6GHz

RBW 100 kHz
VBW 300 kHz
SWT 600ms

M1[1]

-44.05 dBm

5.577000000 GHz

[
20 dBm

10 dBm

0 dBm

-10 dB

000 dBm

-20 dB|

-30 dBm

-40 dBm

==
3=
Ha

-50 dBm

B s,
W

sl el

-60 dBm

|

-70 dBm
|

Start 30.0 MHz

Stop 6.0 GH=z
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1Pk
Max

Page 30 of 64

High Power Emission Mask

Offs 0.50 dB
Att 35dB
Ref 25.50 dBm

Low Channel

RBW 1 kHz
VBW 3 kHz
SWT 980ms

20 dBm

lLimit dheck

10 dBm

Trme PART74| L

0 dBm l

-10 dBl:n

PART74_L
-20 dBm

-30 dBm

-40 dBm

-60 dBm

-50 dBm Lt

|

-70 dBm

|

CF 522.65 MHz

Span 1.0 MHz

1Pk
Max

Offs 0.50 dB
Att 35dB
Ref 25.50 dBm

30MHz-6GHz

RBW 100 kHz
VBW 300 kHz M1[1]
SWT 600ms

-27.75 dBm
1.049000000 GHz

[
20 dBm

10 dBm

OdB..[
|

-10 dBm

-20 dBm

[Dl -13.000 dBm

-30 dBm

-40 dBm

. Y| mwwﬁlm.. JLWW

-60 dBm

-20 LT [EETTL bl

Myl

|

-70 dBm

|

Start 30.0 MHz

Stop 6.0 GH=z
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High Power Emission Mask
Middle Channel

Offs 0.50 dB RBW 1 kHz
Att 35dB VBW 3 kHz
Ref 25.50 dBm SWT 980ms

lLimit dheck
20 dBmi-

1Pk Trme PART74| M

Max
10 dBm

0 dBm [ ‘A
|

|

-10 dBl:n

Groam M IVINRIE

-30 dBm \

-40 dBm \‘

| 1
-50 dBm TR Mg
|| .J.»f,umﬂ"‘_“ : W»JM%
-60 dBm

|

-70 dBm
|

CF 553.725 MHz Span 1.0 MHz

30MHz-6GHz

Offs 0.50 dB RBW 100 kHz
Att 35dB VBW 300 kHz M1[1] -41.09 dBm
Ref 25.50 dBm SWT 600ms 1.108000000 GHz

|
20 dBm
1Pk rr|

Max

10 dBm

0 dBm

-10 df

m
[Dl -13.000 dBm

-20 dET'.

-30 dBm

M1
-40 dBm

-5 dI[n .\  tekatns ek .Jlmimlw_.v.mw"]%wr“‘

[ [y bl

-60 dBm

|

-70 dBm
|

Start 30.0 MHz Stop 6.0 GH=z
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High Power Emission Mask
High Channel

Offs 0.50 dB RBW 1 kHz
Att 35dB VBW 3 kHz
Ref 25.50 dBm SWT 980ms

lLimit dheck

1pk | %° dBTfine PART74| H

Max

10 dBm

0 dBm l \

-10 dBm —
PART74_H \ fd |

-20 dBm \
-30 dBII“ L
-40 dBm b

-60 dBm L\‘J\W

|

-70 dBm
|

CF 585.975 MHz Span 1.0 MHz

30MHz-1GHz

Offs 0.50 dB RBW 100 kHz
Att 35dB VBW 300 kHz M1[1] -38.84 dBm
Ref 25.50 dBm SWT 600ms 4.099000000 GHz

|
20 dBm
1Pk rr|

Max
10 dB

OdBIT.{
-10 dBm
[Dl -13.000 dBm
-20 dBT—
-30 dBm
-40 dnlll t

0 NMMWWWWWMWM
-50°dBm

-60 dBr!n

|

-70 dBm
|

Start 30.0 MHz Stop 6.0 GH=z

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTS17S0372796-1E Page 33 of 64

11 Conducted Emissions

Test Requirement: FCC CFR 47 Part 15 Section 15.207
Test Method: ANSI C63.10:2013,ANSI C63.4:2014
Test Result: PASS
Frequency Range: 150kHz to 30MHz
Class/Severity: Class B
— Conducted Limit (dBuV)
Limit: Frequency (MHz) Qsi-peak Average
0.15t0 0.5 66 to 56* 56 to 46*
0.5t05.0 56 46
5.0to 30 60 50
*Decreases with the logarithm of the frequency.

11.1 E.U.T. Operation

Operating Environment :

Temperature: 25.5°C
Humidity: 51 % RH
Atmospheric Pressure: 101.2kPa
EUT Operation :

Refer to section 4.4

11.2 EUT Setup

The conducted emission tests were performed using the setup accordance with the ANSI C63.10:2013.

0.4m
€ >|
_,4\ EUT Receiver |—{ PC System
! ] s IT
0.8m
1] 1] A4
1
:50Q Terminator =

11.3 Measurement Description

The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within
6dB of the average limit line.
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11.4 Conducted Emission Test Result

Live line:
an.n dBu
Limit: —_—
! ! ! o ! AVG: —_—
70 - R ........:. I ....:..... - .........:. - .....:... E . .E.....:.... B E e
& dee- -
o [ I
40 3 L
! o P
an |l ; 5 B Lo
P LY SRR T i W o
g A N -
20 T i -l | S Mg : JU i sk
H H s ‘.: / \ HE. |
: : { O
10 : I\ y l“?‘"‘ -
[IN1]
[ R ns 5 200 BHz
Freq. Reading | Factor | Result | Limit [Margin
No- | mbz) | (dBuv) | (dB) | (dBuv) | dBuv |(dB) | DEtetr| Rema
1 016680 4782 9.90 BT T2 6515 -Ff43 | QP
2 01660 3220 9.90 4210 5515 | -13.05] ANVG
3 02260 35.68 9.54 4562 6259 | -16.97( QP
4 02260 27.58 9.54 3752 5259 | 1507 AVG
5 0.3540( 31.98 10.06 4204 5887 | -16.83 QP
G 0.3540( 25.28 10.06 35.34 48 87 | 1353 AVG
T 04340 3078 10.05 40.83 7181635 QP
8 04340 21.34 10.05 3135 | 4718 | 1579 AVG
g 27180 24.14 10.23 3437 56.00 | -2163| QP
10 27180 17.34 10.23 2757 4500 | 1843 AVG
11 42420 2525 1027 3552 56.00 | -2048( QP
12 42420 1942 1027 2969 4500 | 1631 AVG
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Neutral line:

Page 35 of 64

0

50

40

an

20

0 dBuV

S| L. L r'llh ! mfu.ﬂ"h“'”"

*"'I

. L\-w"\‘

ni&D n& 5 0.0 KHz
Vo | sy | o] e | e | oo [ v nemn
1 01660 4613 9.90 BG5.03 6515 912 | QP
2 01660 3204 990 42 84 BEAR | 1231 AVG
3 01819 47.09 9.86 B6.95 6439 | -T44 | QF
4 01818 32.21 9.86 4207 5439 | 1232 AVG
il 0.2481] 359 10.00 4591 61.82 [ -15.91] QP
i 02481 2597 10.00 35497 51.82 | -15.85] AVG
T 03620 29.08 10.05 35813 5868 | -19.85) QP
8 03620 17.88 10.05 2753 | 4868 | -20.75) AVG
g 04260 28.68 10.04 38.72 5733 | -18.61 QP
10 04260 1757 10.04 2761 4733 | -19.72 AVG
11 45900 26.71 10.26 36.97 56.00 [ -19.03] QP
12 45900 2036 10.26 30.62 46.00 | -15.38| AVG
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12 Radiated Emission Test

Test requirement: FCC CFRA47 Part 2 Section 2.1053
Test method: Based on ANSI/TIA-603-D:2010
Limit: According to Part 74.861 (e)(6), the mean power of emissions shall be

attenuated below the mean output power of the transmitter in
accordance with the following schedule:

(i) on any frequency removed from the operating frequency by more
than 50 percent up to and including 100 percent of the authorized
bandwidth: at least 25 dB.

(i) on any frequency removed from the operating frequency by more
than 100 percent up to and including 250 percent of the authorized
bandwidth: at least 35 dB.

(iii) on any frequency removed from the operating frequency by more
than 250 percent up to and the authorized bandwidth shall be
attenuated below the un-modulated carrier by at least 43 + 10 Log

(output power in watts)dB.

12.1 EUT Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site,

using the setup accordance with the ANSI C63.10: 2013.

The diagram below shows the test setup that is utilized to make the measurements for emission from
9 KHz to 30 MHz Emissions.

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

Turn Table

System Analyzer Network
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The diagram below shows the test setup that is utilized to make the measurements for emission from

30 MHz to 1 GHz Emissions.

Semi-anechoic 3m Chamber
Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°
>
0.8m Turn Table

P pectrum AMP ombining
em Analyzer Network

The diagram below shows the test setup that is utilized to make the measurements for emission above

>

<« ---

1GHz Emissions.

Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

Turn Table
Absorbers

pectrum ompining
AnNa e Network
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12.2 Spectrum Analyzer Setup
According to FCC Part 2 Section 2.1053 Rules, the system was tested 16MHz to 6000MHz.

9kHz ~ 30MHz

Start FreQuency .......coooeviviiiiiiiie e, 9kHz
Stop FrequeNCY ......coccvveeeeiiiiiieeeiee e 30MHz
Sweep Speed ....oooiiiiiiiie e Auto
IF Bandwidth.........ccoooeeiiiiiiiiiieee e 10KHz
Video Bandwidth............ccccoiiiiiiiiiiieee 10KHz
Resolution Bandwidth ....................................... 10KHz

30MHz ~ 1GHz

Start Frequency .......oooovvviiiiieiiiee e, 30 MHz
Stop FrequencCy......cccooccvve e 1000MHz
Sweep Speed.... ... Auto

IF Bandwidth .........ccoooviiiiiiiic e, 120 KHz
Video Bandwidth ..., 300KHz
Quasi-Peak Adapter Bandwidth....................... 120 KHz
Quasi-Peak Adapter Mode ..........ccooeiieeen.n. Normal
Resolution Bandwidth .............ccccoiviieiiiinnne, 100KHz
Above 1GHz

Start FreqQUeNCY .......ooocvveeiiiie e 1000 MHz
Stop FrequencCy.......oooooviieeeeeee 7000MHz
Sweep Speed.......ceeeiiiiiiiii Auto

IF Bandwidth ........coooviiiii e, 120 KHz
Video Bandwidth ..........cccocoiiii 3MHz
Quasi-Peak Adapter Bandwidth....................... 120 KHz
Quasi-Peak Adapter Mode ..........ccccevvieneenne Normal
Resolution Bandwidth .............ccccciiiniiinnnnen. 1MHz

12.3 Test Procedure

1. The EUT is placed on a turntable. For below 1GHz, the EUT is 0.8m above ground plane;
For above1GHz, the EUT is 1.5m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the
maximum emissions. The spectrum was investigated from the lowest radio frequency signal
generated in the device, without going below 9 kHz, up to the tenth harmonic of the highest
fundamental frequency or to 40 GHz, whichever is lower.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.
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7. The radiation measurements are tested under 3-axes(X,Y,Z) position(X denotes lying on the table,
Y denotes side stand and Z denotes vertical stand), After pre-test, It was found that the worse
radiation emission was get at the X position. So the data shown was the X position only.
12.4 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and

subtracting the Amplifier Gain from the Amplitude reading. The basic equation is as follows:
Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, a margin of -7dBuV means the emission is 7dBuV below the maximum
limit for Class B. The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Class B Limit
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12.5 Test Result
Low Power
Frequenc Antenna Turntable Emission
y Detecto | Ant. Height Angle Level Limit Margin
(MHz) r Pol (m) (°) (dBm) (dBm) (dB)
Low Channel:522.650MHz
1045.30 | Ppeak H 1.3 10 -33.12 -13 -20.12
1045.30 Peak \Y 2.0 214 -36.95 -13 -23.95
1567.95 Peak H 2.0 245 -45.32 -13 -32.32
1567.95 Peak V 1.5 162 -48.91 -13 -35.91
2090.60 Peak H 1.8 340 -44.08 -13 -31.08
2090.60 Peak \Y 1.5 8 -47.36 -13 -34.36
Middle Channel:553.725MHz
1107.45 | Ppeak H 1.1 198 -49.57 -13 -36.57
1107.45 Peak V 1.5 80 -47.33 -13 -34.33
1661.18 Peak H 1.6 79 -46.02 -13 -33.02
1661.18 Peak V 1.2 314 -44.92 -13 -31.92
2214.90 Peak H 1.3 139 -45.66 -13 -32.66
2214.90 Peak V 1.9 359 -43.48 -13 -30.48
High Channel:585.975MHz
1171.95 Peak H 1.3 344 -51.34 -13 -38.34
1171.95 Peak V 1.2 58 -53.22 -13 -40.22
1757.93 Peak H 1.4 246 -47.99 -13 -34.99
1757.93 Peak V 1.2 204 -50.01 -13 -37.01
2343.90 Peak H 1.5 169 -46.64 -13 -33.64
2343.90 Peak V 1.6 87 -44.85 -13 -31.85
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High Power

Frequenc Antenna Turntable Emission

y Detecto | Ant. Height Angle Level Limit Margin

(MHz) r Pol (m) (°) (dBm) (dBm) (dB)
Low Channel:522.650MHz
104530 | Ppeak H 1.8 155 -28.62 -13 -15.62
1045.30 Peak V 1.6 0 -31.47 -13 -18.47
1567.95 Peak H 1.3 68 -44.03 -13 -31.03
1567.95 Peak V 1.0 280 -47.92 -13 -34.92
2090.60 Peak H 1.6 338 -43.98 -13 -30.98
2090.60 Peak vV 1.9 190 -45.25 -13 -32.25
Middle Channel:553.725MHz
1107.45 | Ppeak H 1.3 212 -42.17 -13 -29.17
1107.45 Peak V 1.9 342 -45.08 -13 -32.08
1661.18 Peak H 1.8 311 -44.39 -13 -31.39
1661.18 Peak V 1.8 170 -42.05 -13 -29.05
2214.90 Peak H 1.0 32 -44.62 -13 -31.62
2214.90 Peak V 2.0 154 -46.91 -13 -33.91
High Channel:585.975MHz

1171.95 | Ppeak H 1.8 273 -51.43 -13 -38.43
1171.95 Peak V 1.7 343 -48.78 -13 -35.78
1757.93 Peak H 1.1 320 -46.35 -13 -33.35
1757.93 Peak V 2.0 144 -49.07 -13 -36.07
2343.90 Peak H 1.3 185 -44.99 -13 -31.99
2343.90 Peak V 1.4 306 -45.62 -13 -32.62

The measurements below 1G were more than 20 dB below the limit and not reported.
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13

Frequency Stability

Test requirement: FCC CFR47 Part 2 Section 2.1055(a)(a)
Test method: Based on ANSI/TIA-603-D: 2010
Limit: According to FCC 74.86(e)(4), the frequency tolerance of the

transmitter shall be 0.005 percent.

13.1 Test Configuration

Spectrum analyzer EUT

Monopole
Antenna

AN T

Figure 1

13.2 Test Procedure

A) Frequency stability versus input voltage

1. Setup the configuration per figure 1 for frequencies measured at an environmental chamber
whose temperature is set to 20 °C. Install new batteries in the EUT.

2. Set SA center frequency to the EUT operation frequency. Then set SA RBW to 30 kHz, VBW to
100kHz and frequency span to 500 kHz. Record this frequency to be a reference.

3. Vary primary supply voltage from 85 to 115 percent of the nominal value for other than hand
carried battery equipment.

B) Frequency stability versus environmental temperature

1. Setup the configuration per figure 1 for frequencies measured at an environmental chamber,
Install new batteries in the EUT.

2. Turn on EUT and set SA center frequency to the EUT operation frequency, then set SA RBW to
30kHz, VBW to 100kHz and frequency span to 500 kHz. Record this frequency to be a reference.
3. Set the temperature of chamber to 50°C. Allow sufficient time (approximately 30 min) for the

temperature of the chamber to stabilize. While maintaining a constant temperature inside the
chamber, turn the EUT on and measure the EUT operating frequency.
4. Repeat step 2 with a 10°C decreased per stage until the lowest temperature -30°C is measured,

record all measurement frequencies.
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a) Frequency stability versus input voltage
b) The EUT is power by two 5# Non-rechargeable AA batteries. The nominal voltage is DC 3V .so
we select the extreme condition £=10% according with ANSI/TIA-C60-3D section 1.4.4.3. low

voltage is 2.7V DC and high voltage is 3.3V DC.

Low Channel

Reference Environment
Frequency Frequency
Power Supply Frequency Temperature
Measured Tolerance (%)
(MHz) (°C)
2.7V, DC 522.65 20 522.652 0.00044
3.3v, DC 522.65 20 522.646 0.00078
Middle Channel
Reference Environment
Frequency Frequency
Power Supply Frequency Temperature
Measured Tolerance (%)
(MHz) (°C)
2.7V, DC 553.725 20 553.723 0.00029
3.3v, DC 553.725 20 553.723 0.00029
High Channel
Reference Environment
Frequency Frequency
Power Supply Frequency Temperature
Measured Tolerance (%)
(MHz) (°C)
2.7V, DC 585.975 20 585.977 0.00041
3.3v, DC 585.975 20 585.976 0.00020
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c) Frequency stability versus environmental temperature

Low Channel:522.650MHz, Limit: 0.005%

Frequency Deviation measured with time
Environment :
Power Supply Elanse(30 minutes)
Temperature(°C)
MHz %
50 3V, DC 522.656 0.00114
40 3V, DC 522.646 0.00073
30 3V, DC 522.645 0.00094
20 3V, DC 522.648 0.00044
10 3V, DC 522.653 0.00058
0 3V, DC 522.656 0.00112
-10 3V, DC 522.646 0.00073
-20 3V, DC 522.655 0.00105
-30 3V, DC 522.654 0.00074

Middle Channel: 553.725MHz, Limit: 0.005%

Frequency Deviation measured with time
Environment .
Power Supply Elapse(30 minutes)
Temperature(°C)
MHz %
50 3V, DC 953.720 0.00095
40 3V, DC 553.725 0.00008
30 3V, DC 553.727 0.00029
20 3V, DC 553.728 0.00047
10 3V, DC 553.729 0.00063
0 3V, DC 553.722 0.00061
-10 3V, DC 553.720 0.00081
-20 3V, DC 553.729 0.00081
-30 3V, DC 553.725 0.00000
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High Channel: 585.975MHz, Limit: 0.005%
Frequency Deviation measured with time
Environment .
Power Supply Elapse(30 minutes)
Temperature(°C)
MHz %
50 3V, DC 585.973 0.00036
40 3V, DC 585.975 0.00003
30 3V, DC 585.977 0.00032
20 3V, DC 585.976 0.00014
10 3V, DC 585.971 0.00062
0 3V, DC 585.974 0.00010
-10 3V, DC 585.979 0.00063
-20 3V, DC 585.980 0.00079
-30 3V, DC 585.970 0.00082

Test Result: The max frequency tolerance rating is 0.00114% < 0.005%. Passed.
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14 SAR Evaluation

Remark: refer to WTS17S0372796-2E SAR Test Report
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15 Photographs —Model AWS-2000T Test Setup
15.1 Photograph — Radiation Spurious Emission Test Setup

9KHz~30MHz
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15.2 Photograph — Conducted Emissions Test Setup
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16 Photographs — Constructional Details

16.1 EUT —Model AWS-2000T External Photos
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16.2 EUT —Model AWS-2000T Internal Photos
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