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TEST REPORT

Test Report No. :
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Date of issue

LCS170831042AES

Equipment under Test

Model /Type

Listed Models

Applicant

Address

Manufacturer

Address

Code Black LTE

5472

Covert Scouting Cameras, Inc

4338 Greenridge Spa Rd, Lewisburg, KY 42256, US

UOVision Technology (Shenzhen) Co., Ltd.

4th Floor, Al Building, Shunheda Factory,
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Test result

Pass *

* In the configuration tested, the EUT complied with the standards specified page 5.

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test laboratory.

This report shall not be reproduced except

in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 2 of 37




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ANR6-5472

Report No.: LCS170831042AE5

Revision History

Revision

Issue Date

Revisions

Revised By

00

Nov. 13, 2017

Initial Issue

Gavin Liang

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 3 of 37




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ANR6-5472 Report No.: LCS170831042AE5

Contents
1 SUIMIIMIARY ... ittuuereeeeeetenesiereenserenssestenssesrsnssesssnssssssnssssssnssessanssessanssessanssessssssssssssssssnssssssnssssssnssssssnssssesnssssssnssssssnssssann 5
1.1 TEST STANDARDS ..ottt ettt ettt ettt e e sttt essaa e e s e ab e e s s aba e e s s aaaeessaba e s e taa e setanesetansesetansereransersrannans 5
1.2 TEST DESCRIPTION .. ttuntttueteueetueeruneetneesuessaeesanessaeessnessasssnessnsessnessnnessnssssnessassssnessnsssnessnsessnessnsessesssnsesseessnsessnessnnes 5
1.3 L Yol 2T 6
1.4 STATEMENT OF THE MEASUREMENT UNCERTAINTY . etuettuntttueetueetneessnersaestersneessnessneessnesssnessnessseessnsesnesssnsesteessneesseersneennns 6
2 GENERAL INFORMATION .....ccuuiiiitnniiitnenieiennitienssesienssesssnssessanssesssnssssssnsssssssssssssssssssansssssnssssssnssssssnssssssnssssssnssssssnssss 7
2.1 ENVIRONMENTAL CONDITIONS cvuevuetunetnesneenesnesnerneesnesnessessnesnesnessnesnesnessnssnssnsssessnssnssnessnssnessessnesnssnessassnesneeseesnesneernenns 7
2.2 GENERAL DESCRIPTION OF EUT .euiiiiiiiiii ittt et ettt e e st e e e et e e et e e e e sba e e st e st e aassanseetesanestnersnannns 7
2.3 DESCRIPTION OF TEST IMODES AND TEST FREQUENCY «.vuvuititnetneetetnesneeneetnesnesnersesnesneesesnesnessnssnsenesneesnssnesneesnesneeneesneens 8
2.4 EQUIPMENTS USED DURING THE TEST trutvuiuniuneeneitetnerneetesnesneeneesnesnesnessnesnesnessnesnssssssessnssnessessnssnesseesnssnssneesnesnsenessneens 9
2.5 RELATED SUBMITTAL(S) / GRANT (S) 1.eeeeeuurrreeeeeeeeeiiurreeeeeeeeeesstereeeeeeeeesssseeeseeeessaassssreseeesesasstaseeseeessensssrsneeseesssanssennees 9
2.6 IV O DIFICATIONS 1ttt ettt eeruueeersnneeesseneeessaneeessnnsessaneeessnnssessnnsessnssesssnseessnneessnnsesssnssesssnnseessnnsesssnnsesnsnneesesnneerssnneens 9
3 TEST CONDITIONS AND RESULTS ....ccuiiittmeieiiennneniennsesienssessenssesssnssessanssssssnssssssssssssssssssssssssssnsssssssssssssnssssssnssssssnssssans 10
3.1 (O UV =0 11 N 10
3.2 OCCUPIED BANDWIDTH 11uutettuieeertieeesunneeessnneeestneessuaeesssaeesssnneesssnesessnneeessnneesssneeessnneeessseesssaneessnnseerssaneesssaneerens 13
3.3 BAND EDGE COMPLIANCE ..vvuuetttueeststeesssneesssneeessnneesssnneessssneesssaneesssansesssaseeessanseessnseesssnseessnnseessnnsesesnnserssnneersrnsens 16
3.4 SPURIOUS EMISSION ...evvuuieruueeersueeessnneeessneessseeesssnneesssaneesssnseesssaseeessaneeessnssesssnneesssseessteseesssaseesssnseesssssessneneersns 18
3.5 FREQUENCY STABILITY UNDER TEMPERATURE & VOLTAGE VARIATIONS ..vuueerruneeerreeersteneeessneeeesneesssnnseessnneesssnnsesssnneessnnnnens 27
4 TEST SETUP PHOTOS OF THE EUT ...ccuuiiitieiiiieneiiiennerienssestanssestenssessanssesssnssssssssssssnssssssnssssssassssssnssssssnssssssnssssssnsssssss 29
5 PHOTOS OF THE EUT ....cciiieiiiiieenieitnenierennsiersnsniersnsssessnsssessnssssssnssssssnssssssnssssssnssssssnsssssssssssssnssssssnsssssnnsssssnnsssssnssesssns 30

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 4 of 37




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ANR6-5472 Report No.: LCS170831042AE5

1 SUMMARY
1.1 TEST STANDARDS

The tests were performed according to following standards:

FCC Part 22: PRIVATE LAND MOBILE RADIO SERVICES.

FCC Part 24: PUBLIC MOBILE SERVICES

FCC Part 27: MISCELLANEOUS WIRELESS COMMUNICATIONS SERVICES

TIA/EIA 603 D June 2010: Land Mobile FM or PM Communications Equipment Measurement and
Performance Standards.

FCC Part 2: FREQUENCY ALLOCA-TIONS AND RADIO TREATY MAT-TERS; GENERAL RULES
AND REG-ULATIONS

KDB971168 D01:v02r02 MEASUREMENT GUIDANCE FOR CERTIFICATION OF LICENSED
DIGITAL TRANSMITTERS

ANSI C63.10-2013 Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical
and Electronic Equipment in the Range of 9 kHz to 40 GHz

1.2 Test Description

Test Iltem Section in CFR 47 Result

Part 2.1046
Part 22.913 (a)(2)
Part 24.232 (c)
Part 27.50(d)

RF Output Power Pass

Part 24.232 (d)

Part 27.50(d) Pass

Peak-to-Average Ratio

Part 2.1049
99% & -26 dB Occupied Bandwidth Part 22.917 Pass
Part 24.238

Part 2.1051
Part 22.917 (a)
Part 24.238 (a)

Part 27.53(h)

Spurious Emissions at Antenna Terminal Pass

Part 2.1053
Part 22.917 (a)
Part 24.238 (a)

Part 27.53(h)

Field Strength of Spurious Radiation Pass

Part 22.917 (a)
Out of band emission, Band Edge Part 24.238 (a) Pass
Part 27.53(h)

Part 2.1055
Frequency stability E:g giggg Pass

Part 27.54
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1.3 Test Facility

1.3.1 Address of the test laboratory

Shenzhen LCS Compliance Testing Laboratory Ltd.

1/F., Xingyuan Industrial Park, Tongda Road, Bao'an Avenue, Bao'an District, Shenzhen, Guangdong,
China

There is one 3m semi-anechoic chamber fulfils CISPR 16-1-4 according to ANSI C63.10:2013 and
CISPR 16-1-4:2010 SVSWR requirement for radiated emission above 1GHz.

1.3.2 Laboratory accreditation

The test facility is recognized, certified, or accredited by the following organizations:
CNAS Registration Number. is L4595.

FCC Designation Number. is CN5024.

Industry Canada Registration Number. is 9642A-1.

ESMD Registration Number. is ARCB0108.

UL Registration Number. is 100571-492.

TUV SUD Registration Number. is SCN1081.

TUV RH Registration Number. is UA 50296516-001

1.4 Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that
there may be errors within the calibration limits of the equipment and facilities. The measurement
uncertainty was calculated for all measurements listed in this test report acc. to CISPR 16 - 4
~opecification for radio disturbance and immunity measuring apparatus and methods — Part 4:
Uncertainty in EMC Measurements® and is documented in the Shenzhen CTL Testing Technology Co.,
Ltd. quality system acc. to DIN EN ISO/IEC 17025. Furthermore, component and process variability of
devices similar to that tested may result in additional deviation. The manufacturer has the sole
responsibility of continued compliance of the device.

Hereafter the best measurement capability for CTL laboratory is reported:

Test Range Measurer_nent Notes
Uncertainty
Radiated Emission 30~1000MHz 3.10dB (1)
Radiated Emission 1~18GHz 3.80dB (1)
Radiated Emission 18-40GHz 3.90dB (1)
Conducted Disturbance 0.15~30MHz 1.63 dB (1)
Conducted Power 9KHz~18GHz 0.61 dB (1)
Spurious RF Conducted Emission 9KHz~40GHz 1.22 dB (1)
Band Edge Compliance of RF 9KHz~40GHz 122 dB (1)
Emission
Occupied Bandwidth 9KHz~40GHz - (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=1.96.
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2 GENERAL INFORMATION

2.1 Environmental condi

tions

During the measurement the environmental conditions were within the listed ranges:

Normal Temperature: 25°C
Relative Humidity: 55 %
Air Pressure: 101 kPa

2.2 General Description

of EUT

Product Name:

Code Black LTE

Model/Type reference:

5472

Power supply:

DC 6.0V from battery

WCDMA

Operation Band:

FDD Band Il & Band IV & Band V

Power Class:

Power Class 3

Modulation Type:

QPSK for WCDMA/HSUPA/HSDPA

WCDMA Release Version:

R99

HSDPA Release Version:

Release 7, CAT14

HSUPA Release Version:

Release 6, CAT6

Antenna type:

External antenna

Antenna gain:

5dBi

Note: For more details, refer to the user’s manual of the EUT.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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2.3 Description of Test Modes and Test Frequency

The EUT has been tested under typical operating condition. The CUM200 used to control the EUT
staying in continuous transmitting and receiving mode for testing. Regards to the frequency band

operation: the lowest . middle and highest frequency of channel were selected to perform the test, then
shown on this report.

Test Frequency:

FDD Band Il FDD Band IV FDD Band V
Frequency Frequency Frequency
Channel (MH2) Channel (MHz) Channel (MHz)
9262 1852.4 1312 1712.4 4132 826.40
9400 1880.0 1413 1732.6 4182 836.60
9538 1907.6 1513 1752.6 4233 846.60
Test Modes:

The test mode(s) are selected according to relevant radio technology specifications.

Test Mode Test Modes Description
Mode 1 WCDMA system, QPSK modulation
Mode 2 HSDPA system, QPSK modulation
Mode 3 HSUPA system, QPSK modulation

Note:

1. As WCDMA, HSDPA and HSUPA with the same emission designator, test result recorded in this
report at the worst case Mode 1 only after exploratory scan.
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2.4 Equipments Used during the Test

Item Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
1 EMC Receiver R&S ESCS 30 100174 2017-06-18 | 2018-06-17
E4448A(Exte
2 Signal analyzer Agilent rnal mixers to| US44300469 | 2017-07-16 | 2018-06-17
40GH2z)
3 Spectrum Agilent N9020A | MY50510140 | 2017-10-27 | 2018-10-26
Analyzer
4 LISN MESS Tec NNB-2/16Z 99079 2017-06-18 | 2018-06-17
5 LISN EMCO 3819/2NM 9703-1839 | 2017-06-18 | 2018-06-17
6 | RF Cable-CON UTIFLEX 3102'26886' CB049 2017-06-18 | 2018-06-17
7 ISN SCHAFFNER ISN STO8 21653 2017-06-18 | 2018-06-17
3m Semi
8 Anechoic SIDT FRANKONIA | SAC-3M 03CHO03-HY |2017-06-18 | 2018-06-17
Chamber
9 Amplifier SCHAFFNER COA9231A 18667 2017-06-18 | 2018-06-17
10 Amplifier Agilent 8449B 3008A02120 |2017-06-16 | 2018-06-15
11 Amplifier MITEQ AMP-OF-2004 9121372 | 2017-06-16 | 2018-06-15
12 Loop Antenna R&S HFH2-72 860004/001 | 2017-06-18 | 2018-06-17
13 | By-log Antenna | SCHWARZBECK | VULB9163 9163-470 2017-06-10 | 2018-06-09
14 Horn Antenna EMCO 3115 6741 2017-06-10 | 2018-06-09
15 Horn Antenna SCHWARZBECK | BBHA9170 |BBHA9170154|2017-06-10 | 2018-06-09
16 | RF Cable-RO3m Jye Bao RG142 CB021 2017-06-18 | 2018-06-17
17 | RF Cable-HIGH suHNer [ SYSRENEX | o3cHO3 HY | 2017-06-18 | 2018-06-17
18 Power Sensor R&S NRV-Z81 100458 2017-06-18 | 2018-06-17
19 Power Sensor R&S NRV-Z32 10057 2017-06-18 | 2018-06-17
20 Power Meter R&S NRVS 100444 2017-06-18 | 2018-06-17
Universal Radio
21 | Communication R&S CMU200 112012 2017-10-27 | 2018-10-26
Tester
Wideband Radia
22 | Communication R&S CMW500 |1201.0002K50 | 2016-11-19 | 2017-11-18

Tester

2.5 Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: 2ANR6-5472 filing to comply with of the FCC Part
22 and Part 24 Rules.

2.6 Modifications

No modifications were implemented to meet testing criteria.
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3 TEST CONDITIONS AND RESULTS

3.1 Output Power
LIMIT

GSM850/WCDMA Band V: 7TW

PCS1900/WCDMA Band II: 2W

WCDMA Band IV: 1W

The Peak-to-Average Ratio (PAR) of the transmission may not exceed 13 dB.

TEST CONFIGURATION

Conducted Power Measurement

| CMU200

— AE[:“L-L-..U.HH couples }
L |

EUT )
Spectrum
Analyzer
Radiated Power Measurement:
ERP Domae T ..........................................
x Imtogm | (Antenna Tower)
l Antenna
AE EUT | | =
LC 1
8(} cm i i — 3 m —l
(Turntable)

“—p  Ground Plane ——ooo Pre-Amplifier
Spectrum Analyzer| <+ oo [ ] [Controlied

L 1

TEST PROCEDURE

The EUT was setup according to EIA/TIA 603C

Conducted Power Measurement:
a) Place the EUT on a bench and set it in transmitting mode.

b) Connect a low loss RF cable from the antenna port to a spectrum analyzer and CMU200 by a
Directional Couple.

¢) EUT Communicate with CMU200 then selects a channel for testing.

d) Add a correction factor to the display of spectrum, and then test.

Radiated Power Measurement:

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 10 of 37




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ANR6-5472 Report No.: LCS170831042AE5

a) The EUT shall be placed at the specified height on a support, and in the position closest to normal
use as declared by provider.

b) The test antenna shall be oriented initially for vertical polarization and shall be chosen to
correspond to the frequency of the transmitter

c) The output of the test antenna shall be connected to the measuring receiver.

d) The transmitter shall be switched on and the measuring receiver shall be tuned to the frequency of
the transmitter under test.

e) The test antenna shall be raised and lowered through the specified range of height until a
maximum signal level is detected by the measuring receiver.

f)  The transmitter shall then be rotated through 360° in the horizontal plane, until the maximum
signal level is detected by the measuring receiver.

g) The test antenna shall be raised and lowered again through the specified range of height until a

maximum signal level is detected by the measuring receiver.
h) The maximum signal level detected by the measuring receiver shall be noted.
i) The transmitter shall be replaced by a substitution antenna.

i)  The substitution antenna shall be orientated for vertical polarization and the length of the
substitution antenna shall be adjusted to correspond to the frequency of the transmitter.

k) The substitution antenna shall be connected to a calibrated signal generator.

I) If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver.

m) The test antenna shall be raised and lowered through the specified range of height to ensure that
the maximum signal is received.

n) The input signal to the substitution antenna shall be adjusted to the level that produces a level
detected by the measuring receiver, that is equal to the level noted while the transmitter radiated
power was measured, corrected for the change of input attenuator setting of the measuring
receiver.

0) The measurement shall be repeated with the test antenna and the substitution antenna orientated
for horizontal polarization.

p) The measure of the effective radiated power is the larger of the two levels recorded at the input to
the substitution antenna, corrected for gain of the substitution antenna if necessary.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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TEST RESULTS

Conducted Measurement:

Frequenc Avg.Burst Peak-to-Average Limit
EUT Mode Channel (|3|HZ) y Power Ratio (dBm) Result
(dBm) (dB)
9262 1852.40 23.39 3.54
WCDMA Band Ii
(OPSK) 9400 1880.00 23.86 3.69 33.01 | Pass
9538 1907.60 23.80 3.48
1312 1712.40 23.62 3.26
WCD(gésE,;}?)nd V112 1732.60 23.44 355 3000 | Pass
1513 1752.60 23.62 3.15
4132 826.40 23.29 /
WCDMA Band V
c and 4183 836.60 23.39 / 38.45 | Pass
(QPSK)
4233 846.60 23.46 /

Note: 1.Peak-to-Average Ratio= maximum PK burst power-maximum Avg. burst power.

Radiated Measurement:

Note: 1. The field strength of radiation emission was measured in the following position: EUT stand-up
position (Zaxis), lie-down position (X, Y axis). The data show in this report only with the worst
case setup. After exploratory measurement the worst case of Z axis was reported.

Note: 2. We test the H direction and V direction and V direction is worse.

WCDMA BAND i

Ga o )
Pvea Pe Pa EIRP Limit Margin L
Channel Antenna 9 Polarization
(dBm) (dB) Gain(dB) (dB) (dBm) | (dBm) (dB)
9262 -15.00 3.42 10.24 33.6 25.42 33.01 7.59 \Y
9400 -14.10 3.49 10.24 33.6 26.25 33.01 6.76 \Y
9538 -14.60 3.54 10.23 33.6 25.69 33.01 7.32 \Y
WCDMA BAND IV
Ga o :
Pmea Pa Pa EIRP Limit Margin o
Channel Antenna 9 Polarization
(dBm) (dB) Gain(dB) (dB) (dBm) | (dBm) (dB)
1312 -13.92 3.15 9.58 33.6 26.11 30.00 3.89 \Y
1413 -14.82 3.17 9.62 33.6 25.23 30.00 4.77 \Y
1513 -14.18 3.26 9.71 33.6 25.87 30.00 4.13 \Y
WCDMA BAND V
Ga . o )
Pwmea Pel Correction | Pag ERP | Limit | Margin L
Channel @Bm) | (dB) ég;[ﬁ?dn; (dB) (dB) dBm) | (dBm) (dB) Polarization
4132 -15.84 | 2.43 8.45 2.15 36.82 | 24.85 | 38.45 | 13.60 \Y
4183 -15.56 | 2.46 8.45 2.15 36.82 | 25.10 | 38.45 | 13.35 \Y
4233 -15.53 | 2.52 8.36 2.15 36.82 | 24.98 | 38.45 | 13.47 \Y
Remark:

1. EIRP=Ppea(dBm)-Pc(dB)+Pag(dB)+Ga(dBi)
2. ERP = EIRP - 2.15dBi as EIRP by subtracting the gain of the dipole.
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3.2 Occupied Bandwidth
LIMIT

N/A

TEST CONFIGURATION

l CMU200

l:l —Cl:..-_-uu-.-.:d coupler |

EUT

Spectrum
Analyrer

TEST PROCEDURE

The EUT’s output RF connector was connected with a short cable to the spectrum analyzer
RBW was set to about 1% of emission BW, VBW2>3 times RBW.

-26dBc display line was placed on the screen (or 99% bandwidth), the occupied bandwidth is the
delta frequency between the two points where the display line intersects the signal trace.

TEST RESULTS

corvese | crame | Ceers | mmeccopy 259 b

9262 1852.4 4.1474 4.728

WCDMA Band ||
(OPSK) 9400 1880.0 4.1297 4.689
9538 1907.6 4.0952 4.615
1312 1712.4 4.1288 4.713
WCDMA Band Vi 1413 1732.6 4.1017 4.665
(QPSK) 1513 1752.6 4.1220 4.695
4132 826.4 4.1180 4.718
WCEZ('\?"QSB}S“" v 4183 836.6 4.1210 4.721
4233 846.6 4.1251 4.687
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Test plots as follow:

WCDMA Band |

WCDMA Band IV

R T Amplitude

Triy  Fres
Ref Lewel
Occupied Bandwidth _ - 30.00 dBm
Attenuation
30.00 4B
Ref30 dBin #Atten 30 dB R
:‘_F“" Scale/Div
1[‘]’9 b dece s ot 10.00 4B
dB/ 7 1\
Offst Scale Type
1 [ Log Lin
dB

Center 1.852 GHz Fresel Center

#Res BW 30 kHz

Span 10 MHz

H#YBW 100 kHz Sweep 11.44 ms (101 pts)

Presel Adjust

Occupied Bandwidth Qcc BW % Par 3300 % | 0 oioinnnd He
41474 MHz xdB  -26.00dB

Transmmit Freq Error 5,854 kHz More

% dB Bandwidth 4.726 MHz 1of3

i Agllent R T Marker
|
Ch Freg 7124 GHz Trig  Free Select Marker
Occupied Bandwidth 1 2 3 4
Normal
Ref 30 dBm #Atten 30 dB
#Peak
|1_[||)g 4 S Delta
B/ > W€ Delta Pair
Offst i . (Tracking Ref)
13 Ref Delta
dB
Span Pair
Center 1.712 GHz Span 10 MHz |Span Center
#Res BW 30 kHz H#YBW 100 kHz Sweep 11.44 ms (401 pts)
Occupied Bandwidth OccBW % Pwr 9900 % off
4.1288 MHz wdB  -26.00 dB
Transmmit Freq Error -10.495 kHz More
x 43 Bandwidth 4713 MHz (L

Channel 9262

Channel 1312

R T !FrequhanneI

Trig  Free

Center Freg
1.88000000 GHz

Occupied Bandwidth

Start Freq
187500000 GHz
Ref 30 dBm #atten 30 dB
’:_Feak Stop Freq
1[‘:9 ettt 1.88500000 GHz
do';; ff \\ CF Step
1.00000000 MHz
13 Lot Auto Man
dB —_—
Freq Offset

Center 1.88 GHz 0.00000000 Hz

#Res BW 30 kHz

Span 10 MHz

H#YBW 100 kHz Sweep 11.44 ms (101 pts)

Occupied Bandwidth OccBW%Pw  samy, || SiOMEITrACK.
41297 MHz wdB  -26.00 dB i

Transmit Freq Eror 2.048 kHz

i dB Bandwidth 4.609 MHz

i Agilent R T |

[ Span
Ch Freg Trig  Free
= Span
Occupied Bandwidth ] 10.0000000 MHz
Span Zoom
Ref 30 dBm #Atten 30 dB
#Peak
Log Full Span
10 %
g/ EYi \ e
%ﬁSl A Zero Span
dB
Center 1.733 GHz Span 10 MHz Lk Sigls
#Res BW 30 kHz #VBW 100 kHz Sweep 11.44 ms (101 pts]
Occupied Bandwidth OccBW % Pwr 9900 % Zone*
41017 MHz wdB  -26.00 dB
Transmit Freq Eror 13.214 kHz
x dB Bandwidth 4.665 MHz

Channel 9400

Channel 1413

R T !FrequhanneI

Ui IR0 Center Freg

Occupied Bandwidth | ] 1.90760000 GHz

Start Freq

1.50260000 GHz

Ref 30 dBm #Atten 30 dB

’:_Fea" Stop Freq

0y — 1.91260000 GHz
10 S AT A L 1
B/ ¥ i CF Step

¥ €

offst WJ i 100000000 MHz
13 bt el | Auto Man
dB —

Freq Offset

Center 1,908 GHz 0.00000000 Hz

#Res BW 30 kHz

Span 10 MHz

#VBW 100 kHz Sweep 11.44 ms (401 pts)

Occupied Bandwidth OccBW %P my || SIONEITTACK
4.0952 MHz xdB  -26.00 dB i

Transrmit Freq Eror 17.679 kHz

3 dB Bandwidth 4.615 MHz

i Agilent R T | Span
|
Ch Freg z Trig  Free
g Span
Occupied Bandwidth ] 10.0000000 MHz
Span Zoom
Ref 30 dBm #Atten 30 dB
#Peak
Log Full Span
10 e W it it el A
B/ 5/ <
Offst | ]
e e e o Zero Span
dB
Center 1.753 GHz Span 10 MHz L St
#Res BW 30 kHz #VBW 100 kHz Sweep 11.44 ms (101 pts]
Occupied Bandwidth OccBW % Pwr 9900 % Zone
4.1220 MHz xdB  -26.00 dB
Transrmit Freq Eror -955.330 Hz
# dB Bandwidth 4.695 MHz

Channel 9538

Channel 1513
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WCDMA Band V

i Agllent R T lFrequhannel

Ch Freg 826.4 MHz Trig  Free

Center Freg
526400000 MHz

Occupied Bandwidth

i Agilent

R T !FrequhanneI

Ch Freg I Trig  Free Center Freq

836.600000 MHz

Occupied Bandwidth

Start Freq
531600000 MHz
Ref30 dBm #Atten 35 dB _—
T_Peak Stop Freq
1;9 541.600000 MHz
B/ il TStep
>
Ofist J R N— 1.00000000 MHz
8.5 Autg Iar]
B
Freq Offset

#Res BW 30 kHz

#VBW 100 kHz

Start Freq
821400000 MHz
Ref 30 dBm #Atten 35 dB _—
’:_Feak Stop Freq
04 §31.400000 MHz
10 o
B/ T
Ofist = 2] i e 1.000000%5 ﬁrﬂip
8.5 Auto Man
aB
Freq Offset
Center 826.4 MHz Span 10 MHz | 0.00000000 Hz

Sweep 11.44 ms (401 pts)

Occupied Bandwidth OccBW %P my || SIONEITTACK
41180 MHz xdB  -26.00 dB i

Transrmit Freq Eror -21.573 kHz

3 dB Bandwidth 4.718 MHz

Center 836.6 MHz
#Res BW 30 kHz

Transrmit Freq Eror
x dB Bandwidth

#VBW 100 kHz

Occupied Bandwidth

41210 MHz

-157.024 kHz
4.721 MHz

Span 10 MHz
Sweep 11.44 ms (401 pts)

Occ BW % Pur
xdB

99.00 %
-26.00 dB

0.00000000 Hz

Signal Track
Cn Off

Channel 4132

Channel 4183

it Agllent

R T !FrequhanneI

Ch Freg Triy  Fres Center Freq
Occupied Bandwidih 1 oe5e00000 iz
Start Freq
B41 60000 MHz
Ref 30 dBm #Atten 35 dB _
’:_Feak Stop Freq
04 B51.600000 MHz
10 o
oy b CF Step
5/ %3
Offst 1,00000000 MHz
b o a W g
85 A | Autg Mart
dB
Freq Offset
Center 846.6 MHz Span 10 MHz | 0.00000000 Hz

#Res BW 30 kHz

H#YBW 100 kHz

Sweep 11.44 ms (101 pts)

Occupied Bandwidth OccBW % Pwr S || SIOMEITIECK
41251 MHz xdB  -26.00 dB i

Transmit Freq Eror 553.185 Hz

3 dB Bandwidth 4.687 MHz

Channel 4233
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3.3 Band Edge compliance
LIMIT

The power of any emission outside of the authorized operating frequency ranges must be attenuated
below the transmitting power (P) by a factor of at least 43 + 10log (P) dB.

TEST CONFIGURATION

| CMU200
_Il Nrectional coupler

EUT |
Spectrum

Analyzer

TEST PROCEDURE

In the 1MHz bands immediately outside and adjacent to the frequency block a resolution bandwidth of
at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be
employed to measure the out of band Emissions.

TEST RESULTS

WCDMA Band I
Measurement Results I
Channel Frequency Limit .
Frequency Verdict
Number (MHz) Values (dBm) (dBm)
(MHz)
9262 18524 1849.9975 -25.41 -13.00 Pass
9538 1907.6 1910.0050 -22.43 -13.00 Pass
it Agilent R T |FrequhanneI i Agllent R T |FrequhanneI
Mkl 18499975 GHz Mkl 19100050 GHz |
Ref34 dBm Atten 30 dB 25.41 dBm Ref 34 dBm Atten 30 dB 22.43 dBm
Peak Center Freg Peak Center Freg
1.84850000 GHz 1.91050000 GHz
Loy Loy
10 10
B/ Start Freq dB/ Start Freq
Offst 184300000 GHz Offst 1.91000000 GHz
1 — 14 —_—
dB Stop Freq dB Stop Freq
]| 1.85000000 GHz ]| 1.91100000 GHz
3.0 — | 130 IS
dBm CF Step dBm CF Step
1 100.000000 kHz i 100.000000 kHz
|0 Men | SRR Auto Men
M1 52 becrttosrea oo oy Py e s — TR oA P s Ao e oot
53 FC Freq Offset 53 FC Freq Offset
A 0.00000000 Hz AR 0.00000000 Hz
Signal Track Signal Track
Cn Off Cn Off
Start 1.849 GHz Stop 1.85 GHz Start 1.91 GHz Stop 1.911 GHz
#Res BW 30 kHz #VBW 100 kHz #Sweep 10 ms {401 pts) #Res BW 30 kHz #VBW 100 kHz #Sweep 10 ms {401 pts)
Data aut of range Data out of range
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WCDMA Band IV

Measurement Results -
Channel Frequency Frequenc Limit Verdict
Number (MH2) (MH) y Values (dBm) (dBm)
1312 17124 1709.8675 -22.84 -13.00 Pass
1513 1752.6 1755.1550 -26.17 -13.00 Pass
P Lyl R T | peakSearch e R T | peakSearch
Mkl 1.7098675 GHz | Mkl 1.7551550 GHz |
Ref30 dBm #Atten 30 dB 22.84 dBm Ref30 dBm #Atten 30 dB 26.17 dBm
Peak heas Tools ¥ Peak heas Tools ¥
Loy Loy
10 10
dB/ Next Peale dB/ Next Peale
Offst Offst
13 13
dB dB
ol Mext Pk Right DI Mext Pk Right
13.0 130
dBm 1 dBm
i it 4 Next P Lot MM Next Pk Left
Hmtyraa b et —_— —_—
m s2 M1 sz L T TP, NPT
53 FC in Search 53 FC in Search
AR AR
Pk-Pk Search Pk-Pk Search
Start 1.709 GHz Stop 1.71 GHz More Start 1.755 GHz Stop 1.796 GHz More
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (101 pts) a2 #Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (401 pts) a2
. |

WCDMA Band V

Measurement Results .
Channel Frequency Frequenc Limit Verdict
Number (MHz) (|3|HZ) y Values (dBm) (dBm)

4132 826.4 823.9675 -21.91 -13.00 Pass
4233 846.6 849.1725 -27.89 -13.00 Pass
e R_T | peak Search ¢ Aglent R_T | poak Search

Mkr1 823.9675 MHz | Mkr1 849.1725 MHz |

Ref 30 dBm #Atten 35 dB 2191 dBm Ref 30 dBm #Atten 35 dB 27.89 dBm
#hvy eas Tools ¥ Bhwy Ieas Tools ¥
Loy Loy
10 i
dB/ Next Peale dB/ Next Peale
Offst Offst
3.5 8.5
dB dB
ol Mext Pk Right DI Mext Pk Right
130 30
dBm 1 dBm

WWM Next Pk Left . Next Pk Left
M1 szWMWWWWWWWMM mi sszWWWMWM
$3 FC Min Search $3 FC Min Search

AR AR
Pk-Pk Search Pk-Pk Search

Start 823 MH: Stop 824 MHz More Start 849 MHz Stop 850 MHz More
#Res BW 30 kHz #VBW 100 kHz #Sweep 8 ms (401 pts) a2 #Res BW 30 kHz #VBW 100 kHz #Sweep § ms (401 pts) a2
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3.4 Spurious Emission

LIMIT
The power of any emission outside of the authorized operating frequency ranges must be attenuated
below the transmitting power (P) by a factor of at least 43 + 10log (P) dB.

TEST CONFIGURATION

Conducted Spurious Measurement:

| CMU200
: Directional coupler

EUT .
Spectrum
Analyzer
Radiated Spurious Measurement:
FRP Dome T v i |
Imtogm I (Antenna Tower)
i Antenna |
I T R R S et

8ocem
(Turntable)

wp  GroundPlane Pre-Amplifier

Spectrum Analyzer "H E[I:ill:I l I lControIIerI'—

TEST PROCEDURE

The EUT was setup according to EIA/TIA 603C

Conducted Spurious Measurement:

a) Place the EUT on a bench and set it in transmitting mode.

b) Connect a low loss RF cable from the antenna port to a spectrum analyzer and CMU200 by a
Directional Couple.

c) EUT Communicate with CMU200 then selects a channel for testing.

d) Add a correction factor to the display of spectrum, and then test.
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e)

The resolution bandwidth of the spectrum analyzer was set at 1MHz for Part 22 and 1MHz for Part
24, sufficient scans were taken to show the out of band Emission if any up to10th harmonic.

Radiated Spurious Measurement:

a)

b)

c)
d)

e)

f)

9)

p)

Q)

The EUT shall be placed at the specified height on a support, and in the position closest to normal
use as declared by provider.

The test antenna shall be oriented initially for vertical polarization and shall be chosen to
correspond to the frequency of the transmitter

The output of the test antenna shall be connected to the measuring receiver.

The transmitter shall be switched on and the measuring receiver shall be tuned to the frequency of
the transmitter under test.

The test antenna shall be raised and lowered through the specified range of height until a
maximum signal level is detected by the measuring receiver.

The transmitter shall then be rotated through 360°in the horizontal plane, until the maximum signal
level is detected by the measuring receiver.

The test antenna shall be raised and lowered again through the specified range of height until a
maximum signal level is detected by the measuring receiver.

The maximum signal level detected by the measuring receiver shall be noted.

The transmitter shall be replaced by a substitution antenna.

The substitution antenna shall be orientated for vertical polarization and the length of the
substitution antenna shall be adjusted to correspond to the frequency of the transmitter.

The substitution antenna shall be connected to a calibrated signal generator.

If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver.

The test antenna shall be raised and lowered through the specified range of height to ensure that
the maximum signal is received.

The input signal to the substitution antenna shall be adjusted to the level that produces a level
detected by the measuring receiver, that is equal to the level noted while the transmitter radiated
power was measured, corrected for the change of input attenuator setting of the measuring
receiver.

The measurement shall be repeated with the test antenna and the substitution antenna orientated
for horizontal polarization.

The measure of the effective radiated power is the larger of the two levels recorded at the input to
the substitution antenna, corrected for gain of the substitution antenna if necessary.

The resolution bandwidth of the spectrum analyzer was set at 100 kHz for Part 22 and 1MHz for
Part 24. The frequency range was checked up to 10th harmonic.
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TEST RESULTS
Conducted Measurement:

WCDMA Band I

Channel: 9262
e oie R_T | peak Search P Lyl R_T | peakSearch
Mkr1 599.9 MHz | Mkr1 1.855 GHz |
Ref 30 dBm #Atten 30 dB -26.58 dBm Ref 30 dBm #Atten 30 dB 17.18 dBm
4P eak heas Tools ¥ #Peak heas Tools ¥
Log Loy 1
10 10
dB/ Next Peale dB/ Next Peale
Offst Offst
13 LE]
dB B
DI Mext Pk Right ol Mext Pk Right
130 3.0
dBm dBm
: Next Pk Laft Next Pk Laft
M1 s2 M1 sz
53 FC in Search 53 FC in Search
AA AA
Pk-Pk Search Pk-Pk Search
Start 30 MHz Stop 1 GHz M?Ee Start 1 GHz Stop 7 GHz M?Ee
#Res BW 1 MHz #VBW 3 MHz #Sweep 4 ms (401 pts) o #Res BW 1 MHz #YBW 3 MHz #Sweep 15 ms ({401 pts) o
30MHz~1GHz 1GHz~7GHz
eaen] R_T | peak Search e R_T | peak Search
Mkl 8.511 GHz | Mkr1 16.669 GHz |
Ref 30 dBm #Atten 30 dB 26.63 dBm Ref 30 dBm #Atten 30 dB 25.05 dBm
4P eak Ieas Tools ¥ #Peak eas Tools ¥
Loy Loy
10 10
dB/ Next Peale dB/ Next Peale
Offst Offst
13 13
dB B
DI Mext Pk Right ol Mext Pk Right
130 3.0
dBm dBm
1
: Next Pk Left N Next Pk Left
MMMWWMM«W»MMWM% RIRNTY FWPRNT TRy
M1 s2 M1 sz
53 FC in Search 53 FC in Search
A AA
Pk-Pk Search Pk-Pk Search
Start 7 GHz Stop 13.5 GHz M?Ee Start 13.5 GHz Stop 20 GHz M?Ee
#Res BW 1 MHz #VBW 3 MHz #Sweep 32.5 ms (401 pts) o #Res BW 1 MHz #YBW 3 MHz #Sweep b5 ms {401 pts) o

7GHz~13.6GHz

13.5GHz~20GHz

Channel: 9400
eaen] R_T | peak Search e R T | poak Search
Mkr1 4083 MHz | Mkr1 1.885 GHz |

Ref 30 dBm #Atten 30 dB 26.46 dBm Ref30 dBm #Atten 30 dB 16.64 dBm
4P eak Ieas Tools ¥ #Peak eas Tools ¥
Loy Loy 2
10 10
dB/ Next Peale dB/ Next Peale
Offst Offst
13 13
dB dB
DI MNext Pk Right ol MNext Pk Right
130 130
dBm dBm

x Next Pk Laft Next Pk Laft
M1 S2 M1 2
$3 FC Min Search $3 FC Min Search

AR AR
Pk-Pk Search Pk-Pk Search

Start 30 MHz Stop 1 GHz M?ge Start 1 GHz Stop 7 GHz 1“”?59
#Res BW 1 MHz #VBW 3 MHz #Sweep 4 ms (401 pts) o #Res BW 1 MHz #VBW 3 MHz #Sweep 15 ms {401 pts) o
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30MHz~1GHz 1GHz~7GHz
Aglent R_T | peakSearch i Cele! R_T_| Peak Search
Mkr1 13.338 GHz | Mkr1 14.036 GHz |
Ref 30 dBm #Atten 30 dB 26.36 dBm Ref30 dBm #Atten 30 dB 2439 dBm
4P eak Weas Tools ¥ #Peak Weas Tools ¥
Loy Loy
10 10
dB/ Mext Pealk dB/ Mext Pealk
Offst Offst
13 13
dB dB
Dl Mext Pk Right ol Mext Pk Right
130 130
dBm dBm .
5 Next Pk Left WVMMWMMMW Next Pk Left
MWWWWMWWW&" A L o it A o]
M1 S2 M1 2
53 FC in Search 53 FC in Search
AR AR
Pk-Pk Search Pk-Pk Search
Start 7 GHz Stop 13.5 GHz M?Ee Start 13.5 GHz Stop 20 GHz M?Ee
#Res BW 1 MHz #VBW 3 MHz #Sweep 32.5 ms (401 pts) o #Res BW 1 MHz #VBW 3 MHz #Sweep 65 ms {401 pts) o
7GHz~13.6GHz 13.5GHz~20GHz
Channel: 9538
e oie R_T | peak Search P Lyl R_T | peak Search
Mkr1 640.0 MHz | Mkl 1.915 GHz |
Ref 30 dBm #Atten 30 dB 25.47 dBm Ref30 dBm #Atten 30 dB 15.36 dBm
4P eak heas Tools ¥ #Peak heas Tools ¥
Loy Loy .
10 10
dB/ Next Peale dB/ Next Peale
Offst Offst
13 13
dB dB
DI Mext Pk Right ol Mext Pk Right
130 130
dBm dBm
b Q] || NeXEPK Lo Next Pk Left
e ki Al it A N 1 WW«WNM
M1 S2 M1 2
53 FC in Search 53 FC in Search
AR AR
Pk-Pk Search Pk-Pk Search
Start 30 MHz Stop 1 GHz M?Ee Start 1 GHz Stop 7 GHz M?Ee
#Res BW 1 MHz #VBW 3 MHz #Sweep 4 ms (401 pts) o #Res BW 1 MHz #YBW 3 MHz #Sweep 15 ms ({401 pts) o
30MHz~1GHz 1GHz~7GHz
eaen] R_T | peak Search e R_T | peak Search
Mkr1 13.094 GHz | Mkr1 13.923 GHz |
Ref 30 dBm #Atten 30 dB 26.39 dBm Ref30 dBm #Atten 30 dB 25.01 dBm
4P eak Ieas Tools ¥ #Peak eas Tools ¥
Loy Loy
10 10
dB/ Next Peale dB/ Next Peale
Offst Offst
13 13
dB dB
DI Mext Pk Right ol Mext Pk Right
130 130
dBm dBm
z
5 Next Pk Left N R Next Pk Left
WWMWWMWM e s e S e NSRRI R W
M1 S2 M1 2
53 FC in Search 53 FC in Search
AR AR
Pk-Pk Search Pk-Pk Search
Start 7 GHz Stop 13.5 GHz M?Ee Start 13.5 GHz Stop 20 GHz M?Ee
#Res BW 1 MHz #VBW 3 MHz #Sweep 32.5 ms (401 pts) o #Res BW 1 MHz #YBW 3 MHz #Sweep b5 ms {401 pts) o

7GHz~13.6GHz

13.5GHz~20GHz
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WCDMA Band IV

Channel: 1312
e oie R T | Peak Search P Lyl R_T | PeakSearch
Mkr1 607.2 MHz | Mkl 1.705 GHz |
Ref 30 dBm #Atten 30 dB 25.82 dBm Ref 30 dBm Atten 30 dB 18.81 dBm
Peak heas Tools ¥ #Peak heas Tools ¥
Log Log *
10 10
dB/ Next Peale dB/ Next Peale
Offst Offst
13 LE]
dB B
DI Mext Pk Right ol Mext Pk Right
130 3.0
dBm dBm
W Mext Pk Left Mext Pk Left
WWWMW SRS WAL | %wwwwww R
M1 s2 M1 sz
53 FC in Search 53 FC in Search
AA AA
Pk-Pk Search Pk-Pk Search
Start 30 MHz Stop 1 GHz M?Ee Start 1 GHz Stop 7 GHz M?Ee
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts) o #Res BW 1 MHz #YBW 3 MHz Sweep 15 ms (401 pts) o
30MHz~1GHz 1GHz~7GHz
Aglent BT | peak Search P Ll R_T_| peak Search
Mkl 7.926 GHz | Mkr1 16.376 GHz |
Ref 30 dBm Atten 30 dB 26.08 dBm Ref 30 dBm Atten 30 dB 25.22 dBm
4P eak Ieas Tools ¥ #Peak eas Tools ¥
Loy Loy
10 10
dB/ Next Peale dB/ Next Peale
Offst Offst
13 LE]
dB B
DI Mext Pk Right ol Mext Pk Right
130 3.0
dBm dBm
T 1
Next Pk Left MW Next Pk Left
W‘WWWMWWWMWMM [ ms ottt el P LICREIEVEPEPTE R TR SR |
M1 s2 M1 s2
$3 FC Min Search 53 FC Min Search
AA AA
Pk-Pk Search Pk-Pk Search
Start 7 GHz Stop 13.5 GHz M?ge Start 13.5 GHz Stop 20 GHz 1“”?59
#Res BW 1 MHz #VBW 3 MHz Sweep 32.5 ms (401 pts) o #Res BW 1 MHz #VBW 3 MHz Sweep 65 ms (401 pts) o

7GHz~13.6GHz

13.5GHz~20GHz

Channel: 1413
eaen] R_T | peak Search e R T | poak Search
Mkr1 558.7 MHz | Mkl 1.735 GHz |

Ref 33 dBm #Atten 30 dB 23.35 dBm Ref 33 dBm #Atten 30 dB 17.97 dBm
4P eak Ieas Tools ¥ #Peak eas Tools ¥
Log Log .
10 10
dB/ Next Peale dB/ Next Peale
Offst Offst
13 LE]
dB B
DI Mext Pk Right ol Mext Pk Right
130 3.0 e
dBm dBm

T MNext Pk Left MJW Next Pk Left
M1 s2 M1 s2
$3 FC Min Search 53 FC Min Search

AA AA
Pk-Pk Search Pk-Pk Search

Start 30 MHz Stop 1 GHz M?ge Start 1 GHz Stop 7 GHz 1“”?59
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts) o #Res BW 1 MHz #VBW 3 MHz Sweep 15 ms (401 pts) o

30MHz~1GHz

1GHz~-7GHz
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Aglent R_T | peakSearch i Cele! R_T_| Peak Search
Mkr1 12.931 GHz | Mkr1 14.654 GHz |
Ref 33 dBm #Atten 30 dB 22.15 dBm Ref 30 dBm Atten 30 dB 25.35 dBm
4P eak Weas Tools ¥ #Peak Weas Tools ¥
Log Log
10 10
dB/ Mext Pealk dB/ Mext Pealk
Offst Offst
13 13
dB B
Dl Mext Pk Right ol Mext Pk Right
130 3.0
dBm dBm
1
i Next Pk Left MMM Next Pk Left
Bt A e 00 O i s A st i | et by el b L sttt ]
M1 s2 M1 sz
53 FC in Search 53 FC in Search
A AA
Pk-Pk Search Pk-Pk Search
Start 7 GHz Stop 13.5 GHz M?Ee Start 13.5 GHz Stop 20 GHz M?Ee
#Res BW 1 MHz #VBW 3 MHz Sweep 32.5 ms (401 pts) o #Res BW 1 MHz #VBW 3 MHz Sweep 65 ms (401 pts) o
7GHz~13.6GHz 13.5GHz~20GHz
Channel: 1513
Aglent R T | Peak Search P Lyl R_T_| peak Search
Mkr1 665.4 MHz | Mkl 1.750 GHz |
Ref 33 dBm #Atten 30 dB 22.81 dBm Ref 33 dBm #Atten 30 dB 17.53 dBm
4P eak heas Tools ¥ #Peak heas Tools ¥
Loy Loy
10 10 ‘
dB/ Next Peale dB/ Next Peale
Offst Offst
13 LE]
dB B
DI Mext Pk Right ol Mext Pk Right
130 3.0 e
dBm dBm
5 Next Pk Left vaw Next Pk Left
M1 s2 M1 sz
53 FC in Search 53 FC in Search
AA AA
Pk-Pk Search Pk-Pk Search
Start 30 MHz Stop 1 GHz M?Ee Start 1 GHz Stop 7 GHz M?Ee
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts) o #Res BW 1 MHz #YBW 3 MHz Sweep 15 ms (401 pts) o
30MHz~1GHz 1GHz~7GHz
Aglent BT | peak Search P Ll R_T_| peakSearch
Mkr1 13.094 GHz | Mkr1 15.759 GHz |
Ref 33 dBm #Atten 30 dB 22.61 dBm Ref 33 dBm #Atten 30 dB 22.82 dBm
4P eak Ieas Tools ¥ #Peak eas Tools ¥
Loy Loy
10 10
dB/ Next Peale dB/ Next Peale
Offst Offst
13 13
dB B
DI Mext Pk Right ol Mext Pk Right
130 3.0
dBm dBm
Mext Pk Left o Mext Pk Left
M1 s2 M1 sz
53 FC in Search 53 FC in Search
A AA
Pk-Pk Search Pk-Pk Search
Start 7 GHz Stop 13.5 GHz M?Ee Start 13.5 GHz Stop 20 GHz M?Ee
#Res BW 1 MHz #VBW 3 MHz Sweep 32.5 ms (401 pts) o #Res BW 1 MHz #YBW 3 MHz Sweep 65 ms (401 pts) o

7GHz~13.6GHz

13.5GHz~20GHz
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WCDMA Band V

Channel: 4132
Eien] BT | Peak Search ien} R T | Peak Search
Mkr1 625.4 MHz | Mkr1 2.9800 GHz |
Ref 30 dBm #Atten 35 dB 12.45 dBm Ref30 dBm #Atten 35 dB 23.66 dBm
4P eak Weas Tools ¥ #Peak Weas Tools ¥
Loy Loy
10 1 10
dB/ Next Peale dB/ Next Peale
Offst Offst
8.5 8.5
dB dB
DI Mext Pk Right ol Mext Pk Right
130 130
dBm dBm L
N - | NextPkLeft | gt Next Pic Left
| IR eyt b Al i |
M1 S2 M1 2
$3 FC Min Search 53 FC Min Search
AR AR
Pk-Pk Search Pk-Pk Search
Start 30 MHz Stop 1 GHz M?ge Start 1 GHz Stop 10 GHz 1“”?59
#Res BW 1 MHz #VBW 3 MHz #Sweep 4 ms (401 pts) o #Res BW 1 MHz #VBW 3 MHz #Sweep 22.5 ms (401 pts) o
30MHz~1GHz 1GHz~10GHz
Channel: 4183
e oie R T | Peak Search P Lyl R T | Peak Search
Mkr1 637.5 MHz | Mkr1 2.9800 GHz |
Ref 30 dBm #Atten 35 dB 12.94 dBm Ref30 dBm #Atten 35 dB 22.27 dBm
4P eak heas Tools ¥ #Peak heas Tools ¥
Loy Loy
10 1 10
dB/ Next Peale dB/ Next Peale
Offst Offst
8.5 85
dB dB
DI Mext Pk Right ol Mext Pk Right
130 130
dBm dBm 1
Next Pic Left M Next Pic Left
Lt Aol bt oy e wief D Yy S W
M1 S2 M1 2
53 FC in Search 53 FC in Search
AR AR
Pk-Pk Search Pk-Pk Search
Start 30 MHz Stop 1 GHz M?Ee Start 1 GHz Stop 10 GHz M?Ee
#Res BW 1 MHz #VBW 3 MHz #Sweep 4 ms (401 pts) o #Res BW 1 MHz #YBW 3 MHz #Sweep 22.5 ms (401 pts) o
30MHz~1GHz 1GHz~10GHz
Channel: 4233
eaen] BT | Peak Search e BT | Peak Search
Mkr1 847.2 MHz | Mkr1 2.9800 GHz |
Ref 30 dBm #Atten 35 dB 12.34 dBm Ref30 dBm #Atten 35 dB 22.11 dBm
4P eak Ieas Tools ¥ #Peak eas Tools ¥
Loy Loy
10 1 10
dB/ Next Peale dB/ Next Peale
Offst Offst
8.5 85
dB dB
DI Mext Pk Right ol Mext Pk Right
130 130
dBm dBm 1
Next Pk Left Next Pk Left
| S SR e PR SRR L - e e il UM bl o |
M1 S2 M1 2
$3 FC Min Search 53 FC Min Search
AR AR
Pk-Pk Search Pk-Pk Search
Start 30 MHz Stop 1 GHz M?ge Start 1 GHz Stop 10 GHz 1“”?59
#Res BW 1 MHz #VBW 3 MHz #Sweep 4 ms (401 pts) o #Res BW 1 MHz #VBW 3 MHz #Sweep 22.5 ms (401 pts) o

30MHz~1GHz

1GHz~10GHz
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Radiated Measurement:

WCDMA Band Il
Ga Peak . .
Frequency | Pwea Pa . Limit | Margin o
Channel (MHz2) dBm) | (dB) Distance é;;[ﬁ(ndné (5:;!:’) (dBm) (dB) Polarization
3704.80 -37.32 | 4.27 3.00 12.34 -29.25 | -13.00 | 16.25 H
9262 5557.20 -41.81 | 4.99 3.00 13.52 -33.28 | -13.00 | 20.28 H
3704.80 -36.70 | 4.27 3.00 12.34 -28.63 | -13.00 | 15.63 V
5557.20 -40.10 | 4.99 3.00 13.52 -31.57 | -13.00 | 18.57 V
3760.00 -38.37 | 4.38 3.00 12.34 -30.41 | -13.00 | 17.41 H
9400 5640.00 | -43.22 | 5.01 3.00 13.58 -34.65 | -13.00 | 21.65 H
3760.00 -37.18 | 4.38 3.00 12.34 -29.22 | -13.00 | 16.22 Vv
5640.00 -41.31 | 5.01 3.00 13.58 -32.74 | -13.00 | 19.74 Vv
3815.20 -37.96 | 4.47 3.00 12.45 -29.98 | -13.00 | 16.98 H
9538 5722.80 -42.17 | 5.23 3.00 13.66 -33.74 | -13.00 | 20.74 H
3815.20 -36.26 | 4.47 3.00 12.45 -28.28 | -13.00 | 15.28 Vv
5722.80 | -40.06 | 5.23 3.00 13.66 -31.63 | -13.00 | 18.63 V
WCDMA Band IV
Channel Frequency | Puea Pai Distance Ant(g?ma IFE)Flgle Limit | Margin Polarization
(MHz) ~ | (dBm) | (dB) Gain(dB) | (dBm) | @B™ | (dB)
342480 | -37.54 | 3.98 3.00 10.98 -30.54 | -13.00 | 17.54 H
1312 5137.20 -41.59 | 4.11 3.00 11.47 -34.23 | -13.00 | 21.23 H
342480 | -36.98 | 3.98 3.00 10.98 -29.98 | -13.00 | 16.98 V
5137.20 -39.47 | 4.11 3.00 11.47 -32.11 | -13.00 | 19.11 V
3465.20 | -36.56 | 4.01 3.00 11.25 -29.32 | -13.00 | 16.32 H
1413 5197.80 | -40.64 | 4.15 3.00 11.58 -33.21 | -13.00 | 20.21 H
3465.20 -34.39 | 4.01 3.00 11.25 -27.15 | -13.00 | 14.15 V
5197.80 | -39.06 | 4.15 3.00 11.58 -31.63 | -13.00 | 18.63 V
3505.20 | -37.51 | 4.07 3.00 11.33 -30.25 | -13.00 | 17.25 H
1513 5275.80 | -41.96 | 4.21 3.00 11.67 -345 | -13.00 | 21.50 H
3505.20 | -37.04 | 4.07 3.00 11.33 -29.78 | -13.00 | 16.78 V
5275.80 | -40.03 | 4.21 3.00 11.67 -32.57 | -13.00 | 19.57 V
WCDMA Band V
Channel Frequency | = Pwea Pei Distance Antcé;na E?R?II; Limit | Margin Polarization
(MHz) | (dBm) | (dB) Gain(dB) | (@Bm) | @M | (@8)
1652.80 -35.81 | 3.02 3.00 9.58 -29.25 | -13.00 | 16.25 H
9262 2479.20 -40.79 | 3.51 3.00 10.72 -33.58 | -13.00 | 20.58 H
1652.80 -35.55 | 3.02 3.00 9.68 -28.89 | -13.00 | 15.89 V
2479.20 -38.42 | 3.51 3.00 10.72 -31.21 | -13.00 | 18.21 V
1673.20 -35.10 | 3.14 3.00 9.61 -28.63 | -13.00 | 15.63 H
9400 2509.80 -39.51 | 3.59 3.00 10.77 -32.33 | -13.00 | 19.33 H
1673.20 -33.68 | 3.14 3.00 9.61 -27.21 | -13.00 | 14.21 V
2509.80 -37.30 | 3.59 3.00 10.77 -30.12 | -13.00 | 17.12 V
1693.20 -37.07 | 3.24 3.00 9.77 -30.54 | -13.00 | 17.54 H
9538 2539.80 -40.59 | 3.65 3.00 10.89 -33.35 | -13.00 | 20.35 H
1693.20 -36.03 | 3.24 3.00 9.77 -29.50 | -13.00 | 16.50 V
2539.80 -38.95 | 3.65 3.00 10.89 -31.71 | -13.00 | 18.71 V
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Remark:

1. EIRP=Ppnea(dBm)-P(dB) +Ga(dBi)

2. We were not recorded other points as values lower than limits.
3. Margin = Limit - EIRP
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3.5 Frequency Stability under Temperature & Voltage Variations
LIMIT

Cellular Band: $2.5ppm PCS Band: Within the authorized frequency block

TEST CONFIGURATION

Temperature Chamber

Spectrum analyzer EUT

AN

Att.

Variable Power Supply
TEST PROCEDURE

The EUT was setup according to EIA/TIA 603C

Frequency Stability under Temperature Variations:

The equipment under test was connected to an external AC or DC power supply and input rated
voltage. RF output was connected to a frequency counter or spectrum analyzer via feed through
attenuators. The EUT was placed inside the temperature chamber. Set the spectrum analyzer RBW
low enough to obtain the desired frequency resolution and measure EUT 20°C operating frequency as
reference frequency. Turn EUT off and set the chamber temperature to -30°C . After the temperature
stabilized for approximately 30 minutes recorded the frequency. Repeat step measure with 10°C
increased per stage until the highest temperature of +50°C reached.

Frequency Stability under Voltage Variations:

Set chamber temperature to 20°C. Use a variable AC power supply / DC power source to power the
EUT and set the voltage to rated voltage. Set the spectrum analyzer RBW low enough to obtain the
desired frequency resolution and recorded the frequency.

Reduce the input voltage to specify extreme voltage variation (+15%) and endpoint, record the
maximum frequency change.

TEST RESULTS
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Reference Frequency: WCDMA Band Il Middle channel=9400 channel=1880MHz

Voltage (V) Tem;()%r)ature HI;requency err;pr)m Limit (ppm) Result
-30 51.40 0.027
220 39.31 0.021
210 83.49 0.044
0 53.32 0.028 n
6.00 10 4756 0.025 W'ﬁ?'”.th‘z
20 60.45 0.032 ?r‘étqgé'ﬁgy Pass
30 38.91 0.021 oen
40 36.88 0.020
50 47.95 0.026
510 25 98.06 0.052
End point 4.50 25 61.17 0.033

Reference Frequency: WCDMA Band IV Middle channel=1413 channel=1732.6MHz

Voltage (V) Temperature (C) Hsrequency e"g:)m Limit (ppm) Result
-30 94.57 0.055
-20 41.36 0.024
-10 77.52 0.045
0 93.54 0.054
6.00 10 88.79 0.051 Witr?in'thz
authorize
% o8 | oom | "eweney | P
block
40 60.43 0.035
50 42.55 0.025
5.10 25 39.33 0.023
End point 4.50 25 83.76 0.048

Reference Frequency: WCDMA Band V Middle channel=4182 channel=836.6MHz

Frequency error

Voltage (V) Temperature (C) e opm Limit (ppm) Result
-30 94.25 0.113
-20 70.74 0.085
-10 76.24 0.091
0 75.72 0.091
6.00 10 48.74 0.058
20 82.62 0.099 25 Pass
30 50.30 0.060
40 56.28 0.067
50 71.40 0.085
5.10 25 95.53 0.114
End point 4.50 25 35.01 0.042
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4 Test Setup Photos of the EUT
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5 Photos of the EUT

External photos
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Internal photos
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