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TEST REPORT

Test Report No. : HK2007171893-2E ‘E)“;‘t:g} IZSZZ
Equipment under Test X Personal GPS tracker
Model /Type : TL-403
Listed Models : N/A
Applicant : Toplovo Industrial Co.,Ltd
Address : Building B2b, Yingzhan Industrial Park Kengzi Town,

Longgang District, Shenzhen, China

Manufacturer : Toplovo Industrial Co.,Ltd

Address : Building B2b, Yingzhan Industrial Park Kengzi Town,
Longgang District, Shenzhen, China

Test result Pass

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.
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1 SUMMARY
1.1 TEST STANDARDS

The tests were performed according to following standards:

FCC Part 27 : MISCELLANEOUS WIRELESS COMMUNICATIONS SERVICES

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

47 CFR FCC Part 15 Subpart B: - Unintentional Radiators

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

1.2 Test Description

Test Item Section in CFR 47 Result
Part 2.1046

RF Output Power Part 27.50(d)(4) Pass

Peak-to-Average Ratio Part 27.50(d)(4) Pass
Part 2.1049

99% & -26 dB Occupied Bandwidth Part 27.53(h) Pass
Part 2.1051

Spurious Emissions at Antenna Terminal Part 27.53(h) Pass
Part 2.1053

Field Strength of Spurious Radiation Part 27.53(h) Pass
Part 2.1051

Out of band emission, Band Edge Part 27.53(h) Pass
Part 2.1055

Frequency stability Part 27.54 Pass
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1.3 Test Facility

1.3.1 Address of the test laboratory

Shenzhen HUAK Testing Technology Co., Ltd.

1F, B2 Building, Junfeng Zhongcheng Zhizao Innovation Park,Heping Community, Fuhai Street,
Bao ‘an District, Shenzhen, China

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 ,Specification for radio
disturbance and immunity measuring apparatus and methods - Part 4: Uncertainty in EMC
Measurements” and is documented in the Shenzhen HUAK 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 Shenzhen HUAK Testing Technology Co., Ltd.is reported:

Test Range Measurement Notes
Uncertainty
Radiated Emission 30~1000MHz 4.10dB (2)
Radiated Emission Above 1GHz 4.32dB (1)
Conducted Disturbance 0.15~30MHz 3.20dB (1)

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

2.1 Environmental conditions

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

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

2.2 Description of Test Modes

The EUT has been tested under typical operating condition. The CMW500 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.

Note:

1. For the ERP/EIRP and radiated emission test, every axis (X, Y, Z) was verified, and show the worst
resulton this report.

2. Test method and refer to 3SGPP TS136521.

2.3 Test frequency list

TX Channel Frequency channel
Bandwidth (MHz)

1710.7 19957

1.4 MHz 17325 20175
1754.3 20393

17115 19965

3 MHz 1732.5 20175
1753.5 20385

1712. 19975

5 MHz 1732.5 20175
1752.5 20375

1715.0 20000

10 MHz 17325 20175
1750.0 20350

17175 20025

15 MHz 1732.5 20175
17475 20325

1720.0 20050

20 MHz 1732.5 20175
1745.0 20300
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2.4 Equipments Used during the Test

Report No.: HK2007171893-2E

. . Calibration Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
LISN ENV216 R&S HKE-059 2019/12/26 2020/12/25
LISN R&S ENV216 HKE-002 2019/12/26 2020/12/25
B;%?gﬁﬁ;‘d Schwarzbeck VULB 9163 HKE-012 2019/12/26 | 2020/12/25
Receiver R&S ESCI 7 HKE-010 2019/12/26 2020/12/25
Spectrum analyzer Agilent N9020A HKE-048 2019/12/26 2020/12/25
RF automatic Tonscend JS0806-2 HKE-060 2019/12/26 | 2020/12/25
control unit
Horn antenna Schwarzbeck 9120D HKE-013 2019/12/26 2020/12/25
Loop antenna Schwarzbeck FMZB 1519 B HKE-014 2019/12/26 2020/12/25
Preamplifier EMCI EMCO051845SE HKE-015 2019/12/26 2020/12/25
Preamplifier Agilent 83051A HKE-016 2019/12/26 2020/12/25
Tﬁmp.er.at“re and Boyang HTC-1 HKE-075 | 2019/12/26 | 2020/12/25
umidity meter
High - flter Tonscend JS0806-F HKE-055 | 2019/12/26 | 2020/12/25
RF cable Times 1-40G HKE-034 2019/12/26 2020/12/25
Power meter Agilent E4419B HKE-085 2019/12/26 2020/12/25
Power Sensor Agilent E9300A HKE-086 2019/12/26 | 2020/12/25
Wireless
Communication R&S CMW500 HKE-026 2019/12/26 2020/12/25
Test Set
Wireless
Communication R&S CMU200 HKE-029 2019/12/26 2020/12/25
Test Set
High gain antenna Schwarzbeck LB-180400KF HKE-054 2019/12/26 2020/12/25

2.5 Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: 2AHHA4TL-403 filing to comply with of the FCC Part 27

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

According to §27.50 (d) (4): Fixed, mobile, and portable (hand- held) stations operating in the 1710-1755 MHz
band are limited to 1 watt EIRP.

TEST CONFIGURATION

Conducted Power Measurement

I CMW500

EUT .
Spectrum
Analvzer
Radiated Power Measurement:
T T
Intogm (Antenna Towar)
Bntanimna
ik — ==

Fed e
(Turntable)

e—— Ground Plane = oOn Pre-Amplifier
Spectrum Analyzer| | oo | | [Controlied
[

TEST PROCEDURE

The EUT was setup according to EIA/TIA 603D

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 CMW500 by a Directional
Couple.

c) EUT Communicate with CMW500, then select a channel for testing.

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

Radiated Power Measurement:

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
thefrequency 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.
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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.

j-  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.

[.  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.

g. Test site anechoic chamber refer to ANSI C63.4.

TEST RESULTS

Conducted Measurement:

LTE FDD Band 4

TX Channel Frequenc . Average Power [dBm]

Bandwidth M) RB Size/Offset QPSK 16QAM

1 RB low 23.27 22.81

1 RB high 23.37 22.88

1r10.7 50% RB mid 23.45 22.64

100% RB 23.53 21.82

1 RB low 23.70 22.33

1.4 MHz 1732 5 1 RB high 23.34 22.13

' 50% RB mid 22.50 21.47

100% RB 23.40 22.21

1 RB low 23.38 22.27

1 RB high 23.43 22.48

1754.3 50% RB mid 22.95 22.81

100% RB 23.17 22.88

1 RB low 23.16 22.17

1 RB high 23.15 22.36

17115 50% RB mid 23.14 22.39

100% RB 22.25 21.38

1 RB low 22.35 21.52

1 RB high 22.37 21.17

3 MHz 1732.5 50% RB mid 22.27 21.27

100% RB 22.87 21.90

1 RB low 22.80 21.89

1 RB high 22.94 21.90

1753.5 50% RB mid 22.14 21.15

100% RB 22.07 21.16

1 RB low 23.44 22.21

1712 1RB high 23.14 22.23

’ 50% RB mid 23.23 22.06

100% RB 22.27 21.24

1 RB low 22.24 21.24

1 RB high 22.27 21.22

5 MHz 1732.5 50% RB mid 22.31 21.31

100% RB 22.99 21.78

1 RB low 22.91 21.56

1 RB high 23.25 22.01

1752.5 50% RB mid 22.04 22.31

100% RB 22.04 23.23
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1RB low 2332 22.90

1 RB high 23.47 23.13
1715.0 50% RB mid 23.32 /
100% RB 23.47 ]

1 RB low 23.90 22.38

1 RB high 24.09 22.37
10 MHz 1732.5 50% RB mid 24.18 /
100% RB 23.13 ]

1 RB low 23.15 23.38

1 RB high 23.06 22.16
1750.0 50% RB mid 23.12 /
100% RB 23.67 ]

1 RB low 23.40 23.30

1 RB high 23.84 23.47
17175 50% RB mid 24.26 /
100% RB 2413 ]

1 RB low 24.06 23.78

1 RB high 23.93 23.27
15 MHz 17325 50% RB mid 24.10 /
100% RB 23.08 /

1RB low 22.62 22.93

1 RB high 23.55 23.82
17475 50% RB mid 23.70 /
100% RB 23.94 /

1 RB low 23.39 23.91

1 RB high 23.45 24.15
1720.0 50% RB mid 23.49 /
100% RB 23.20 /

1RB low 24.27 22.79

1 RB high 24.24 22.84
20 MHz 17325 50% RB mid 24.13 /
100% RB 23.59 /

1 RB low 23.09 23.90

1 RB high 23.40 23.27
1745.0 50% RB mid 23.44 /
100% RB 23.39 /
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Radiated Measuremen

Remark:

1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE FDD
Band 4; recorded worst case for each Channel Bandwidth of LTE FDD Band 4.

2. EIRP=Pyea(dBm)-Py(dB)+Paq(dB)+G,(dBi)

t:

LTE FDD Band 4 Channel Bandwidth 1.4MHz QPSK

Page 12 of 65
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G N .

Frequency Puea Pg a Pag EIRP Limit Margin o
(MH2) (dBm) (dB) é;itﬁ(':j”; (dB) @Bm) | (dBm) @B) | Polarization
17107 | -1831 3.06 9.68 34.80 2311 | 30.00 6.89 v
17325 | -17.73 317 9.68 34.80 2358 | 30.00 6.42 v
17543 | -17.82 3.22 9.75 34.80 2351 | 30.00 6.49 Y
17107 | -17.99 3.06 9.68 34.80 23.43 | 30.00 6.57 H
17325 | -17.98 317 9.68 34.80 2333 | 30.00 6.67 H
17543 | -18.13 3.22 9.75 34.80 2320 | 30.00 6.80 H

LTE FDD Band 4 Channel Bandwidth 3SMHz_QPSK

G - .

Frequency Pyea Py a Pag EIRP Limit Margin L
(MH2) (dBm) (dB égits(r:j”; (dB) @Bm) | (dBm) @B) | Polarization
17115 | -18.41 3.06 9.68 34.80 2301 | 30.00 6.09 v
17325 | -17.75 317 9.68 34.80 2356 | 30.00 6.44 Y
17535 | -17.82 3.22 9.75 34.80 2351 | 30.00 6.49 Y
17115 | -18.20 3.06 9.68 34.80 2322 | 30.00 6.78 H
17325 | -17.77 317 9.68 34.80 2354 | 30.00 6.46 H
17535 | -18.11 3.22 9.75 34.80 2322 | 30.00 6.78 H

LTE FDD Band 4 Channel Bandwidth 5MHz QPSK

G - .

Frequency Puea Py a Pag EIRP Limit Margin o
(MH2) (dBm) (dB) égits(':jng) (dB) @Bm) | (dBm) @B) | Polarization
17125 | -17.90 3.06 9.68 34.80 2352 | 30.00 6.48 v
17325 | -17.78 317 9.68 34.80 2353 | 30.00 6.47 Y
17525 | -17.39 3.22 9.75 34.80 23.04 | 30.00 6.06 Y
17125 | -17.92 3.06 9.68 34.80 2350 | 30.00 6.50 H
17325 | -17.74 317 9.68 34.80 2357 | 30.00 6.43 H
17525 | -17.67 3.22 9.75 34.80 23.66 | 30.00 6.34 H

LTE FDD Band 4_Channel Bandwidth 10MHz_QPSK

G . .

Frequency Puea Py a Pag EIRP Limit Margin L
(MHz) (dBm) (dB) GAQ}E&”S (dB) @Bm) | (dBm) @p) | Polarization
17150 | -17.73 3.06 9.68 34.80 2369 | 30.00 6.31 v
17325 | -17.82 317 9.68 34.80 2349 | 30.00 6.51 Y
17500 | -17.21 3.22 9.75 34.80 2412 | 30.00 5.88 Y
17150 | -18.15 3.06 9.68 34.80 2327 | 30.00 6.73 H
17325 | -1757 317 9.68 34.80 2374 | 30.00 6.26 H
17500 | -17.94 3.22 9.75 34.80 2339 | 30.00 6.61 H

LTE FDD Band 4_Channel Bandwidth 15MHz_QPSK

G - .

Frequency Puea Pg a Pag EIRP Limit Margin o
(MHz) | (dBm) (dB) é;}ﬁ&”; (dB) @Bm) | (dBm) @B) | Polarization
17175 | -18.02 3.06 9.68 34.80 2340 | 30.00 6.60 v
17325 | -17.95 317 9.68 34.80 2336 | 30.00 6.64 Y
17475 | -17.47 3.22 9.75 34.80 23.86 | 30.00 6.14 Y
17175 | -17.96 3.06 9.68 34.80 23.46 | 30.00 6.54 H
17325 | -18.26 317 9.68 34.80 23.05 | 30.00 6.95 H
17475 | -17.42 3.22 9.75 34.80 2391 | 30.00 6.0 H
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LTE FDD Band 4 Channel Bandwidth 20MHz_QPSK

Page 13 of 65

Report No.: HK2007171893-2E

G - .

Freqguency Puea Py a Pag EIRP Limit Margin o
(MH2) (dBm) (dB) éQfﬁ&”Ba) (dB) @Bm) | (dBm) @p) | Polarization
17200 | -1754 3.06 9.68 34.80 2388 | 30.00 6.12 v
17325 | -17.31 317 9.68 34.80 2400 | 30.00 6.00 Y
17450 | -17.18 3.22 9.75 34.80 2415 | 30.00 5.85 Y
17200 | -18.50 3.06 9.68 34.80 2292 | 30.00 7.08 H
17325 | -18.10 317 9.68 34.80 2321 | 30.00 6.79 H
17450 | -17.59 3.22 9.75 34.80 23.74 | 30.00 6.26 H

LTE FDD Band 4 Channel Bandwidth 1.4MHz 16QAM

G - .

Frequency Puea Py a Pag EIRP Limit Margin o
(MH2) (dBm) (dB) égitﬁ(':jngg (dB) @Bm) | (dBm) @B) | Polarization
17107 | -1754 3.06 9.68 34.80 2388 | 30.00 6.12 Y
17325 | -18.00 317 9.68 34.80 2331 | 30.00 6.69 Y
17543 | -17.15 3.22 9.75 34.80 2418 | 30.00 582 Y
17107 | -18.33 3.06 9.68 34.80 23.09 | 30.00 6.01 H
17325 | -17.44 317 9.68 34.80 2387 | 30.00 6.13 H
17543 | -17.23 3.22 9.75 34.80 2410 | 30.00 5.90 H

LTE FDD Band 4_Channel Bandwidth 3MHz_16QAM

G " .

Frequency Puea Py a Pag EIRP Limit Margin L
(MHz) (dBm) (dB) égif&”; (dB) @Bm) | (dBm) @p) | Polarization
17115 | -18.21 3.06 9.68 34.80 2321 | 30.00 6.79 Y
17325 | -18.20 317 9.68 34.80 2311 | 30.00 6.89 v
17535 | -17.46 3.22 9.75 34.80 2387 | 30.00 6.13 Y
17115 | -17.69 3.06 9.68 34.80 2373 | 30.00 6.27 H
17325 | -18.15 317 9.68 34.80 2316 | 30.00 6.84 H
17535 | -17.71 3.22 9.75 34.80 23.62 | 30.00 6.38 H

LTE FDD Band 4 _Channel Bandwidth 5MHz_16QAM

G - .

Frequency Puea Pg a Pag EIRP Limit Margin L
(MHz) | (dBm) (dB) égitﬁ(r:jng) (dB) @Bm) | (dBm) @B) | Polarization
17125 | -17.96 3.06 9.68 34.80 2346 | 30.00 6.54 v
17325 | -1751 317 9.68 34.80 2380 | 30.00 6.20 Vv
17525 | -16.66 3.22 9.75 34.80 2467 | 30.00 533 Vv
17125 | -18.29 3.06 9.68 34.80 2313 | 30.00 6.87 H
17325 | -17.15 317 9.68 34.80 2416 | 30.00 584 H
17525 | -17.38 3.22 9.75 34.80 23.95 | 30.00 6.05 H

LTE FDD Band 4 Channel Bandwidth 10MHz_ 16QAM

G - .

Frequency Puea Py a Pag EIRP Limit Margin L
(MHz) (dBm) (dB) égitﬁ&”; (dB) @Bm) | (dBm) @p) | Polarization
17150 | -1854 3.06 9.68 34.80 2288 | 30.00 712 v
17325 | -17.88 317 9.68 34.80 23.43 | 30.00 6.57 Y
17500 | -17.31 3.22 9.75 34.80 2402 | 30.00 5.08 v
17150 | -17.45 3.06 9.68 34.80 23.97 | 30.00 6.03 H
17325 | -18.29 317 9.68 34.80 23.02 | 30.00 6.08 H
17500 | -17.96 3.22 9.75 34.80 2337 | 30.00 6.63 H
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G - .

Frequency Pyea Py a Pag EIRP Limit Margin o
(MH2) (dBm) (dB égfs(r:j”; (dB) @dBm) | (dBm) @p) | Polarization
17175 | -1853 3.06 9.68 34.80 2289 | 30.00 711 v
17325 | -18.05 317 9.68 34.80 2326 | 30.00 6.74 Y
17475 | -17.77 3.22 9.75 34.80 2356 | 30.00 6.44 Y
17175 | -17.44 3.06 9.68 34.80 23.98 | 30.00 6.02 H
17325 | -18.63 317 9.68 34.80 2268 | 30.00 732 H
17475 | -17.70 322 9.75 34.80 23.63 | 30.00 6.37 H

LTE FDD Band 4 Channel Bandwidth 20MHz_16QAM

G N .

Frequency Puea Py a Pag EIRP Limit Margin o
(MH2) (dBm) (dB) égits(':jng) (dB) @Bm) | (dBm) @B) | Polarization
17200 | -17.89 3.06 9.68 34.80 2353 | 30.00 6.47 v
17325 | -1857 317 9.68 34.80 2274 | 30.00 7.26 Y
17450 | -17.02 3.22 9.75 34.80 23.41 30.00 6.59 Y
17200 | -17.62 3.06 9.68 34.80 23.80 | 30.00 6.20 H
17325 | -1858 317 9.68 34.80 2273 | 30.00 7.27 H
17450 | -17.83 3.22 9.75 34.80 2350 | 30.00 6.50 H
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3.3 Peak-to-Average Ratio (PAR)

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

TEST CONFIGURATION

] CMW500

: _C [directional coupler j_
L

EUT .
Spectrum

Analvzer

TEST PROCEDURE

1. Referto instrument’s analyzer instruction manual for details on how to use the power statistics/CCDF
function;

2. Set resolution/measurement bandwidth = signal’'s occupied bandwidth;

3. Set the number of counts to a value that stabilizes the measured CCDF curve;

4. Set the measurement interval as follows:
1). for continuous transmissions, setto 1 ms,
2). for burst transmissions, employ an external trigger that is synchronized with the EUT burst timing
sequence, or use the internal burst trigger with a trigger level that allows the burst to stabilize and set
the measurement interval to a time that is less than or equal to the burst duration.

5. Record the maximum PAPR level associated with a probability of 0.1%.

TESTRESULTS

Remark:
1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 4; recorded worst case for each Channel Bandwidth of LTE FDD Band 4.

LTE FDD Band 4

TX Channel Frequenc . PAPR (dB)
Bandwidth WD) RB Size/Offset QPSK 160AM
1710.7 4.12 5.19
1.4 MHz 1732.5 1RB#0 4.28 5.39
1754.3 3.93 4.93
1711.5 4.12 4.97
3 MHz 1732.5 1RB#0 4.35 5.28
1753.5 3.72 4.45
1712.5 4,12 4.97
5 MHz 1732.5 1RB#0 4.27 5.19
1752.5 3.70 4.55
1715.0 3.72 4.85
10 MHz 1732.5 1RB#0 3.70 4.60
1750.0 3.37 511
1717.5 3.54 4.80
15 MHz 1732.5 1RB#0 3.49 4.42
1747.5 3.28 4.93
1720.0 3.15 4.89
20 MHz 1732.5 1RB#0 3.16 4.85
1745.0 241 4.72
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LTE FDD Band 4-1.4MHz Channel Bandwidth PAPR

hgilent Spreety e Anabyswr - Porwer Stat CEDF.
T

Center Fn'. 1.710700000 GHz
Average Powar

22.84 dBm
50.89 % at 0dB 107%

0.0001
Peak

0.001%

0de

Info BW 25.000 M=

QPSK 16QAM

Agibent Spectewen Aadyzor - Power Stat CCDF

E F i 0 TRy
rage 1710700000 GHz Radio Std: N
@ Run

I i 01:27:42.AM
Counts:1.00 M1,00 Mpt

1740700000 GHz Radlo Std: No
Counts:1.00 M1.00 Mpt

Erequency Center Freq 1.710700000 GHz frequancy

I Galncl o

Avarage Power

Center Freq
1710700000 GHz

21.90 dBm
47.10 % at 0dB

0.1
0.01 ¢
0.001
0.0001
Peak

0.01 %

0,001 %

0.0001 % 598

1RB#0

Agibenn Spectryen Anadyser - Power Stat CEDF

Center Freq 1.732500000 GHz

Average Power Gal

22.80 dBm
49.67 % at 0dB

0.01%

0.0001 %5 oe

Info BW 25.000 MHz

Cara
rig: Froe Run
#Arten: 40 4B AEGaln:Low

Low Channel

Agllent Sgectrien Analysor - Pewer S1a CCDF

L . e
Frequency or Freq 1.7 0 : 1.732500000 GH Frequeniy
Center Freq 1.732500000 GHz Teq: i caunl::‘!m e

GHz
Counts:1 60 MH .00 Mpt

an Average Powar

nter Freq
1.732500000 GHz

21.70 dBm
46.47 % at 0dB

CenterFreq
732500000 GH.

0.01 %|

0.0001 %
Peak

0.0001 %' am

Info BW 25000 MHz

1RB#0

Aglont Spoctr i Atalysor - Peer Sat CDF

Center Freq 1.754300000 GHz

Gl ow

Average Power

22.42 dBm
50.83 % at 0dB

100¢
1.0%
0.1 %
0.01
0.001 9
0.0001
Peak

0.01%

0.0001 %525

Info BW 25.000 MHz

Middle Channel

Agibent Spectewen Aadyzor - Power Stat CCDF
01:28:40.AM 2423, g
adio S1d; Nene

GHz . R Frequency
Counts:1.00 Wi1.60 Mpt

i AL g
Center Freq 1.754300000 GHz < bl R e
A GalnLow

Avarage Powar

21.48 dBm
46.90 % at 0dB

Center Freq
1754300000 GHz

0.1

0.01 %
0.001
0.000
Peak

0.01 %

0.0001 % 0 aB

Info BW 0 MHz

1RB#0

1RB#0

High Channel
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LTE FDD Band 4-3MHz Channel Bandwidth PAPR

QPSK

Agibent Spestryen Anadyzor - Powwer Stat CCDF

Frequency

GenterFreq
711500000 GHz

a0 g A
711500000 GHz Radio 5

o 7L g i
Center Freq 1.711500000 GHz 2 e im0 MALOG Mgt

Avarage Power

22.89 dBm
50.32 % at 0dB

0.1 %
0.01 %
0.001
0.000
Peak

0.01 %
0,001 %

0.0001 % 9B
Info BW 25.000 MHz

1RB#0

16QAM

At Spectr i Atealy For - Perwer S1at CCDF

X =L 5 ¥ F. YR EYE
enter Freq 1.7 GH: Radis Std; N
Center Freq 1.711500000 GHz e cnunn:4mm.||mmm adio ene

Average Powar

22.09 dBm
46.98 % at 0dB

0.0001
Peak

0.0001 % o dB

Frequency

Center Freq
1711500000 GHz|

Low Channel

Agilens Spectrymn Anadyror - Power Stat CCOF

Frequency

Center Freq|
732500000 GH.

732600000 GHz

Center Freq 1.732500000 GHz oante: 00 MAL.00 Mpt

I GaincLow

Average Power

22.64 dBm
49.14 % at 0dB

0.01 %

4.48 dB
4,50 dB
451 dB

n

0.0001 % 7=

Info BW 25.000 MHz

1RB#0

Agilent Spectrum Analyror - Poer Stat CCOF
R

‘Center Freq 1.732500000 GHz

S GalniLow

Avarage Powar

21.61 dBm
45.90 % at 0dB

0.001
0.0001

0.0001 % I

Info BW 25.000 MHz

Frequency

CenterFreq
1732500000 GHz

Middle Channel

Agibent Spestryen Analyser - Power Stat CEDF

Frequency

CenterFreq
1763500000 GHz

¥ b ALY QL5304 AM 112
GHz Radio 5td: None
Counts:1,00 M1.00 Mpt

0 FL g
Center Freq 1.753500000 GHz

S Galrilaw

Average Power

22.45 dBm
51.64 % at 0dB

100
10%
0.1 %
0.01 %
0.001
0.000
Peak

0.01%

0.0001 %5 as
Info BW 25 000 MHz

1RB#0

et Spectr v Anslyzer - Paseer Stat CCDF

% .
Center Freg 1.753500000 GHz

IFGalnlow

Average Power

21.87 dBm
48.07 % at 0dB

01 4.45 dB
0.01 ¢ 4.49 4B
0.001 452 dB

4.53dB
4.55dB

o BW 25000 MHz

Frequency

Center Freq
1.763500000 GHz

1RB#0

High Channel
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LTE FDD Band 4-5MHz Channel Bandwidth PAPR

Ailent Sprecteuen Arsalyrvy - Power Stat CEDF
o "L
Center Freq 1.712500000 Gi
A Gl ow

Average Power

22.77 dBm
49.58 % at 0dB

4.18 dB 0.01%

0.0001 % 5o

Info BW 25.000 MHz

1RB#0

F T
GHz
Counts:1.00 MH.00 Mpt

Agitent S trim Analyror - Poser S1a4 CCDF

i
Frequancy Center Freq 1.712500000 GHz

Average Power

Center Freq|
712500000 GHz|

22.08 dBm
46.57 % at 0dB

0.0001 Ly
Info BW 2!

712590000 GHz
Counts:

—— Ra Frequancy
1,60 MiH.00 Mpt

Center Freq)
1.712600000 GHz|

Al Spmctrum Ay Ponear Stot CEDF
Center Freq 1.732500000 GHz
SEFGainc L ow 3

Average Power

22.70 dBm
48.06 % at 0dB

10%

2 dB
402dB

427 dB
0.01%

0.0001 % e

Info BW 25.000 MHz

GHz T 7 e 1.7
Counts:1.00 M1.00 Mpt Center Freq 1.7

Low Channel

Agilens Spectrumm Anadyror - Power St CCDF
3

T
Radle Sta: None Frequency 500000 GHz

A Galnidow

Avarage Powar

21.70 dBm
45.40 % at 0dB

Center Freq
732500000 GH:

0.001
0.000
Peak

0.0001 % 7B

Info BW 25.0(

1RB#0

Frequency

CenterFreq
1732500000 GHz|

gt Specteuen Anslyzer  Power S1at CEDF
o 7L 2
Center Freq 1.752500000 GHz
A GalnLow

Average Power

22.38 dBm
51.15 % at 0dB

01 %
0.01 %
0.001
0.000
Peak

0.01%

0.0001 %5 as
Info BW 25 000 MHz

GHz
Counts:1.00 MH1.00 Mpt

Middle Channel

o Sqpectruen Ansalyzer  Pawer S1a1 CEDF

02 1830 AM 13

Radlo Std: None ExsqUsncy

X0 .
Center Freg 1.752500000 GHz

S GalnLow
Average Power

CenterFreq

1.762500000 GHz| 21.62dBm

47.20 % at 0dB

001 °
0.001
0.000
Peak

0d %
Info BW 26.000 MHz

1RB#0

Frequency

Center Freq
1.762500000 GHz

1RB#0

High Channel
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LTE FDD Band 4-10MHz Channel Bandwidth PAPR

QPSK

et Spree i uem Ansabyzer  Paswor Stat CEDF
R

< ALK CFF 0 M 1.
[ Freq 1.715000000 GHz i l-”wﬂug:::mamm“p‘nulnsw.mn-

Average Power

23.97 dBm
50.72 % at 0dB

0.001 °
0.0001 3 0.001 %
Peak

0.0001 % 54
Info BW 25.000 MHz

16QAM

ot Sgwscty e Anssbyror - Parwer Stat CCDF

; b rascei cov
Eeqmnoy 715000000 GHz
— Counts:1.00 MH.00 Mpt

Average Power

23.03 dBm
46.81 % at 0dB 10 %

dB
0.01% 4.91dB
0.001 96 dB
0.0001 4.99 dB 0,001 %|
Peak dB
m
5 de 3
Info BW 26.000 MHz

1RB#0

Frequency

Center Freq
715000000 GHz

Agilens Specteyen Avalyror - Power Stat CCDF
R

Cente q 1.733 0 1732500000 GH = Radie
Center Freq 1.732500000 Gi - Cnunl:“mw‘mﬂrt adle
A Gt aw

Avarage Powar

23.94 dBm
50.69 % at 0dB

0.0001 % 5B

Info BW 25.000 MHz

Low Channel

e Sqcruen Anatyzor - Poser $131 CODF

c . e y YT

ot Fre, 2500 2 GH Radio 5
er Freq 1.732500000 GH: cwng1m .50 Mpt adio

Average Power

23.22dBm
47.21 % at 0dB

100

1.0%

0.1%

0.01%

0.001

0.000 3 0.001 %|
Peak

0.0001 % T +

Info BW 25.000 MHz

Frequency

center Freq
732500000 GHz|

et Sgroctrmm Anabyzor P Stat CEDF
2 E CoF b ALICH CFF TR
4 1760000000 GHz Radio Std: None
Run Counts:1,00 MI1.00 Mpt

4B

Average Powar

24,06 dBm
53.11 % at 0dB

0.001°
0.00( 3.4 1 0.001
Peak

0.0001 Tas

Info BW 25.000 MHz

1RB#0

Middle Channel

gibent Sgreete e Anatyrer - Power Stat CCDF
s

Frequancy Center Freq 1.750000000 GHz

Average Powaer

CenterFreq 22.37 dBm
1.760000000 GHz
46.78 % at 0dB

0.001 %}

0de !
Info BIA 26 000 MHz

1RB#0

Frequency

High Channel
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LTE FDD Band 4-15MHz Channel Bandwidth PAPR

Agibent Spectesen Analyror - Poveer Stat CEDF gibent Sgcteven Analyror - Poverr Stat CEDF
;  x

"En r - TR
Frsiency Center Freg 1.717500000 GHz Radlo Std: None FIsuenoy

500000 GHz
Counts:1.00 MH.00 Mpt
Average Power Average Power

24.21 dBm : Cantar e 23.19 dBm

717500000 GHz

51.30 % at 0dB e 46.89 % at 0dB

0.01%

4.88dB
4,90 dB 0.001 %
5.01dB
m
0.0001 %

‘0dB 0.0001 %55

Info BW 25.000 MHz Info BW 25.000 MHz

1RB#0 1RB#0

Low Channel

Agllont Sgoctesen Ay o - Paveot Stat CCDF ot Squcty e Arsabyroy - Porwer Stat CCDF
0 F OFF -

& E 7 ¥ ce L = 3 =)
o — Frequency _ 2500 > H: Frequency
C 2 GH; R enter Fre 7 H: 732600000
snter Freq 1.732500000 GHz e e Center Freq 1.732500000 GHz _

S Galncl ow Galn:Low

Average Power . Average Power sco

I center Freq | Center Freq
24.20 dBm 23.45 dBm 5

51.73 % at 0d T 47.69 % at 0dB

0.001 4.48 dB
0.0001 % 3 0,001 % 1 4.49 dB
Peak 3 =3 rak 4.57 dB
m
dE 0 FT) ;
Info BN 25.000 MHz 0 BW 25,000 MHz

1RB#0

Middle Channel

Agibent Spects e Atsly ot - Pewsr Stat CCDF ot St sen Apsabyror - Darwrr Stat CCDF
o e

I & 74 T ;1747500000 GH R:
Center Freq 1.747500000 GHz Er 5 eau":“m W0 Mpt '

. - T
Freesancy Center Freq 1.747500000 GHz ke % Erequenay

A GaincLow IFGalnLaw

Average Power Average Powar

2 Center Freq Center Freq
R S 22.86 dBm S

93.42 % at 0dB ~ 46.20 % at 0dB

dB
493 dB
0017 497 dB
0.001 499dB
0.0001 g 0.001 % t 0.0001
Peak 3 3 Peak

0.01 %)

0.0001 0.0001 %" -

0de - — - 2 0dB
Info BW 26,000 MHz Info BW 25.000 MHz

1RB#0 1RB#0

High Channel
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LTE FDD Band 4-20MHz Channel Bandwidth PAPR

hgilent Spreety e Anabyswr - Porwer Stat CEDF.
T i

Center Fn'. 1.720000000 GHz

Average Powar

23.86 dBm
53.92 % at 0dB

0.0001 0.001%

Peak
0.0001 %

0de
Info BW 25.000 M=

Frequency

Agilent Specteen Analyror - Paver Stat CDF
B &L

‘Center Freq 1.720000000 GHz

Average Power

22,97 dBm
47.10 % at 0dB

T ]

0,001 %

o

Frequency

Center Freq
720000000 GHz

Sy tein Aualysor - Pawer Sta1 CEDE
. &
GHz

& &
Counts:1.00 MH1.00 Mpt

Average Power

23.70 dBm
53.93 % at 0dB

0,001 %

0.0001 % 55

Info BW 25.000 MHz

Low Channel

Frequency

Center Freq
4732500000 GHz

1RB#0

it Spectrumn Anslyror - Pawr S1at CCDF
i n e 5
Center Freq 1.732500000 GHz

Gl

F 7 T
732600000 GHz
Counts:1.00 Wi/1.00 Mpt

Avarage Powar

23.13 dBm
46.50 % at 0dB

100
10%

01

0.01 %
0.001
0.0001 %
Peak

493dB
4.94 dB
4.97 dB
1 o

0.001 %

dB
Info BW 25.000 MHz

T
Radie Std: Nene

)

Frequency

CenterFreq
1732500000 GHz

1RB#0

Agibent Sprecteuen Avsadyror - Povwer Stat CCDF

o 5 2
Center Freq 1.745000000 GH.

S Galncl ow

- &
q: 1.745000000 GHz
Run
Average Power

23.95 dBm
58.79 % at 0dB

0.01%

0.0001 % 5

Info BW 25.000 MHz

Counts:1,00 MH1.00 Mpt

Middle Channel

Radlo 5 Frequancy

Center Freq
1.745000000 GHz

1RB#0

Agibent Speeteen Anslyrer - Pawer $1a4 CCDF
ol - o
Center Freq 1.745000000 GHz

A Gainikow

Avarage Powar

23.64 dBm
47.61 % at 0dB

0.1

0.01°
0.001
0.000
Peak

0.01 %

0.0001 % o as
Info BW

Frequency

Center Freq
1745000000 GHz

High Channel
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3.4 Occupied Bandwidth and Emission Bandwidth
LIMIT

N/A

TEST CONFIGURATION

] CMW500

: _C [directional coupler j_
L

EUT

Spectrum
Analvzer

TEST PROCEDURE

The transmitter output was connected to a calibrated coaxial cable and coupler, the other end of which was
connected to a spectrum analyzer. The occupied bandwidth was measured with the spectrum analyzer at low,
middle and high channel in each band. The -26dBc Emission bandwidth was also measured and recorded.
Set RBW was set to about 1% of emission BW, VBW=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.

TESTRESULTS

Remark:
1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 4; recorded worst case for each Channel Bandwidth of LTE FDD Band 4.

LTE FDD Band 4
TX Channel F 99;/0 Odcqélt)ri\ed E-ri?sdsBig”
anne . requenc andwi )
Bandwidth RB Size/Offset (l\?IHz) y (MHz) bandwidth
(MH2z)
QPSK QPSK
1850.7 1.0911 1.261
1.4 MHz 6RB#0 1880.0 1.0908 1.248
1909.3 1.0940 1.280
1851.5 2.6942 2.913
3 MHz 15RB#0 1880.0 2.6957 2.906
1908.5 2.6937 2.906
1852.5 4.4992 4,897
5 MHz 25RB#0 1880.0 4.4977 4912
1907.5 4.5042 4.881
1855.0 8.9658 9.576
10 MHz 50RB#0 1880.0 8.9683 9.570
1905.0 8.9672 9.543
1857.5 13.441 14.34
15 MHz 75RB#0 1880.0 13.437 14.34
1902.5 13.420 14.32
1860.0 17.893 18.93
20 MHz 100RB#0 1880.0 17.899 18.96
1900.0 17.877 18.99
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LTE FDD Band 4
. 99% Occupied | £ iCic,
TX Channe . Frequenc andwi .
Bandwidth RB Size/Offset (I\?IHZ) y (MH2) bandwidth

(MHz)
16QAM 16QAM

1710.7 1.0922 1.274

1.4 MHz 6RB#0 1732.5 1.0885 1.265
1754.3 1.0893 1.265

1711.5 2.6917 2.927

3 MHz 15RB#0 1732.5 2.6872 2.931
1753.5 2.6930 2.906

1712. 4.5021 4,907

5 MHz 25RB#0 1732.5 4.5078 4.843
1752.5 4.4988 4,913

1715.0 4.5985 5.051

10 MHz 25RB#0 1732.5 45770 5.089
1750.0 4.5699 5.075

1717.5 3.1266 3.658

15 MHz 16RB#0 1732.5 3.1242 3.675
1747.5 3.1337 3.675

1720.0 3.5778 4.241

20 MHz 18RB#0 1732.5 3.5810 4,223
1745.0 3.5818 4,279
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LTE FDD Band 4-1.4MHz Channel Bandwidth

QPSK

Agilent Sgmecte e Anadyzor - Ocespled BW.

TEED A
Center Fraq: 1.710700000 GHz
Tr Run AvglHold:

#Res BW 30 kHz #VEBW 91 kHz

Occupied Bandwidth Total Power
1.0911 MHz
177 Hz

1.261 MHz

Transmit Freq Error

x dB Bandwidth

OBW Power
x dB

6RB#0

Agilent Sgveteen Anadyevr - Decupiod BW,
v

‘Center Fr 1.710700000 GHz

10:44 AM 01

o Std: None Frequency;

R

Radis Davies: BTS

40.00 dBm

Span 3 MHz
#Sweep 100 ms|

1.711 GHz

es BIW 30 kHz H#VBW 91 kHz

24.7 dBm Occupied Bandwidth Total Power

1.0922 MHz
-301 Hz
1.274 MHz

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

6RB#0

— Ty
r Frag: 1710700000 GHz
Run RvglHold:

01:10:54 4M 3473, 2020

Radio Std: None Frequency

Radio Devics: BTS

Span 3 MHz|
#Sweep 1001

99.00 %
-26.00 dB

Agitent Sgucteyen Arabyror - Decuphid BW

1.732500000 GHz 732600000

Canter Frag: 1.
Tri Run

Center 1.733 GHz

wRes BW 30 kHz #VBW 91 kHz

Occupied Bandwidth Total Power
1.0908 MHz
-1.542 kHz
1.248 MHz

Transmit Freq Error
»x dB Bandwidth

OBW Power
x dB

GHz
“AvglHold: 3080

Low Channel

Agilene Spectsymn Anabyror - Occupled BW
B E o

Frequency

Center Freq 1.732500000 GHz Conter Fraq: 1.
Trig Run

Ref 40.00 dBm

Center Freq)
1.732500000 GHz|

Span 3 MHz
#Sweep 100 ms)

Center 1.733 GHz

mRes BW 30 kHz #VBW 91 kHZ

Occupied Bandwidth Total Power
1.0885 MHz
-2.249 kHz
1.265 MHz

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

GHz
Awg|Hold: 30730

Frequency

Span 3 MHz)
#Sweep 100 ms|

23.7 dBrm

99.00 %
-26.00 dB

Agilent Sprectr e Anatyrer - Desupied BW

- T &
Center Freg 1.754300000 Gl
FHGal lﬂw... #Arten: 30 48

7. T
Canter Frag: 1764300000 GHz
Rus AvglMold: 30R0

40.00 dBm

Center 1.754 GHz

#Res BW 30 kHz #VBW 91 kHz

Occupied Bandwidth Total Power
1.0940 MHz
-1.435 kHz
1.280 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

6RB#0

Middle Channel

Agibent Spectrumn Analyser - Decupied BW
AL

enter Freg 1.754300000 GHz

01:11:20 AM 4423,

Radlo Std; None 0

. &
Center Fraq: 1.754300000 GH
Trig: Free Run Avg|Hold:

Radio Davice: 5TS #Amen: 30 48

Ref 40.00 dBm

"
Center 1.754 GHz
#Res BW 30 kHz

Span 3 MHz|

#Sweep 100 ms) H#VBW 91 kHz

23.2 dBm Occupied Bandwidth Total Power

1.0893 MHz
542 Hz
1.265 MHz

Transi OBW Power

x dB

89.00 %
-26.00 dB

it Freq Error
x dB Bandwidth

6RB#0

a0m0

03°11:36 M 1423,

Radio Std: None Frequency

Radis Devies: BTS

89.00 %
-26.00 dB

High Channel
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LTE FDD Band 4-3MHz Channel Bandwidth

Agibent Spectumn Anslysvr - Dcsupied BW

AL @
enter Freq 1.711500000 G

Ref 40.00 dBm

Center 1.712 GHz
#Res BW 51 kHz
Occupied Bandwidth
2.6942 MHz
2.370 kHz
2.913 MHz

Transmit Fregq Error
x dB Bandwidth

Agibent Specteen Aalyeer - Dccupied BW
Frequency

Radie Davice: TS

Ref 40.00 dBv

Center 1.712 GHz

#Res BW 51 kHz #VBW 150 kHz #Sweep 100 ms]

H#VBW 150 kHz
Occupied Bandwidth Total Power
2.6917 MHz
2.158 kHz
2.927 MHz

Total Power

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

15RB#0 15RB#0

Agllent Spectr e Avaly o - Dccpivd BW

i:mzm Freq 1.732500000 GHz

#Aren: 30 48

1.733 GHz
BW 51 kHz

Occupied Bandwidth
2.6957 MHz
Transmit Freq Error

x dB Bandwidth

CentarF
Tr

Low Channel

Agllont Sqmocteuen iy sor - Deeupied BW
3423, 2020 i

Radio Std: None Frequency

Center Freq
2600000 GHz|

Frequency T AJEND
1. GHz er Freq 1. Center Freq: 1732000000 GHz
Run AvglHold: 3070 CHnfar Frad4.732500000 GHz Trig: Fras Run AvglHold: 300
Radi Device: BTS

Radie Davi #Azen: 30 4B

Ref 40.00 dBm

Span 6 MHz}

Span 6 MHz|
#Sweep 100 ms)

#Sweep 100 ms} #VBW 150 kHz

#VBW 150 kHz

Total Power

24.0 dBm Occupied Bandwidth

FreqOfiset 2.8872 MHz
0Hz Transi

.290 kHz
x dB Bandwidth 2.931 M

Total Power

OBW Power 99.00 %

-26.00 dB

OBW Power Freq Error

x dB

99.00 %

-26.00 dB x dB

15RB#0

Agibent Spectumn Anslysvr - Dcsupied BW

AL @
Center Freg 1.753500000 GH.

Ref 40.00 aBm

Center 1.754 GHz
#Res BW 51 kHz

Occupied Bandwidth

2.6937 MHz
000 kHz
2.906 MHz

Transmit Freq Error
x dB Bandwidth

iddle Channel

Agilent Sprecteuen Andyror - Occupied BW
AM 2423, 200

o
Radlo Std; None Frequsncy

yps
GHz
AvglHeld: 3020

fn v
Center Freq 1.753500000 GHz

Radle Device: BTS AU Gl ow Radie Davies: BTS

Ref 40.00 dBm _

Span 6 MHz|

H#VBW 150 kHz #Sweep 100 ms] #Res BW 51 kHz H#VBW 150 kHz #Sweep 100 m!

Total Power 23.7 dBm Occupied Bandwidth Total Power

2.6930 MHz
-2.090 kHz
2.906 MHz

OBW Power 99.00 %

-26.00 dB

OBW Power Transmit Freq Error

x dB x dB Bandwidth x dB

15RB#0 15RB#0

High Channel
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LTE FDD Band 4-5MHz Channel Bandwidth

QPSK

Agilent Spesctrven Anabyzor - Occupied BW

e AL
Center Freq 1.712500000 GHz Cantar ;":‘J’?WW;':'D‘E:M”MN

Ref 40.00 dBm

Center 1.713 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
4.4992 MHz

Transmit Freq Error -746 Hz OBW Power

x dB Bandwidth 4,897 MHz x dB

25RB#0

Agiheon Spectruen Analyzer - Decupied BW
AL

2 Y =
enter Freg 1.712500000 GHz St 712600000 Frequency

Radie Davice: BTS

Frequency

Ref 40.00 dBm

Span 10 MHz| Center 1.713 GHz ) i
#Sweep 100 ms| mﬁu‘-ﬁ‘l HRes BW 100 kHz #VEW 300 kHz #Sweep 100 ms)
Man A
24.3 dBm et Occupied Bandwidth

Total Power

— 4.5021 MHz
99.00 % O Hz Transmit Freg Error -1.667 kHz OBW Power 99.00 %

-26.00 dB x dB Bandwidth 4.907 Wi x dB -26.00 dB

25RB#0

Agilene Spectrymn Anatyror - Occupied BW

Center Frag 1.732500000 GHz $cr~urf g 1.
48

Center 1.733 GHz
wRes BN 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
4.4977 MHz

Transmit Freq Error -6.542 ki OBW Power

x dB Bandwidth 4.912 MHz x dB

25RB#0

e | s cer
732600000 GHz
Run RrvglHold: 100100

Low Channel

Agilene Spectsymn Anabyror - Occupled BW
B E

Frequency Center Fr = Frequency

GHz r
Awg|Hold: 1661100
Radie Davies: BTS
Ref 40.00 d8m

center Freq
1.732500000 GHz|

Span 10 MHz|
#Sweep 100 ms; hold fRes BW 100 kH2 #VBW 300 KHz

24.2 dBm Occupied Bandwidth Total Power
4.5078 MHz
99.00 % Transmit Freq Error -2.231 kHz OBW Power 99.00 %
-26.00 dB x dB Bandwidth 4.843 MHz x dB -26,00 dB

25RB#0

Agilent Sjecteum Anatyror - Oceupied BW

oxt n
Center Freq 1.752500000 GHz Center Fraq: 1.762¢

e
500000 GHz
'+ Trig: Fres Run Avg|Hold: 1001100

s Gaimiow | #Aten:30 4B

Ref 40.00 dEm

1.753 GHz
#Res BW 100 kHz HVEBW 300 kHz

Occupied Bandwidth Tatal Power
4.5042 MHz

Transmit Freq Error 212 Hz QBW Power

x dB Bandwidth 4,881 MHz x dB

25RB#0

Middle Channel

Ao Gt Avayzer. Osemplend BW
006 A & s — 2423, 2020
Radio Std: None LR Center Freg 1.752500000 GHz 762500000 hrequency

Radis Device: BTS

Ref 40.00 dBm

e

Span 10 MHz, er 1.753 GHz
#ESweep 100 ms) MRes BW 100 kHz #VBW 300 kHz #Sweep 100 ms]

Occupied Bandwidth Total Power
4.4988 MHz
99.00 % Transmit Freq Error 4.821 kHz OBW Power 99.00 %
-26.00 dB x dB Bandwidth 4.913 MHz x dB -26.00 dB

25RB#0

High Channel
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LTE FDD Band 4-10MHz Channel Bandwidth

Agibent Spectr e Anstyrer - Ocenpied EW
8 L c

715000000 GH;

P y T
enter Fre :
Center Fre Avg|Hole: 30730

Center 1.715 GHz

FRes BW 200 kHz #VEW 620 kHz #Sweep 100 ms

Total Power 24.3 dBm

Occupied Bandwidth

8.9658 MHz
2.907 kHz
9.576 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

50RB#0

et Spetr en Anssbyror

AL .
Center Freg 1.715000000 GHz

[

Frequency

Ref 40.00 dBm

Center 1.715 GHz
#Res BW 200 kHz

Occupied Bandwidth

16QAM

: 1715000000

e Frequency
Avg|Held: 3000

Radio Daviea: BT

Span 20 MHz]

#VBW 620 kHz #Sweep 100 ms}

Taotal Power

4.5985 MHz

Transmit Freq Error

x dB Bandwidth

2.2505 MHz
5.051 MHz

OBW Power
x dB

29.00 %
-26.00 dB

25RB#0

Agilens Spectyen Analyror - Dccupiod EW
e . 5 AM 2427, 2000
Radie Sta: Nona

P T r T LT 2 G =
Center Freg 1.732500000 GHz “NoglHold: 30030

Radio Device: BTS

40.00 ¢Bm

33 GHz

c 1.73
FMRes BIW 200 kHz #VBW 620 KHz

QOccupied Bandwidth Total Power
8.9683 MHz
-5.070 kHz
9.570 MHz

OBW Power
xdB

89.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Low Channel
i S
1.732500000 GH

——
IFGainLow

Center Fro

Ref 40.00 dBm

=
Center 1.733 GHz
wRes BW 200 kHz

Occupied Bandwidth

Soer | R 07307 5M k27, o
Cantar Fr GHz Radio Sta: None Frequency
‘AvglHold: 3080
Radic Device: BTS

#VBW 620 KH2 #Sweep 100 ms|

Total Power

4.5770 MHz

Transmit Freq Error
x dB Bandwidth

2.2363 MHz
5,088 MHz

OBW Power
x dB

99.00 %
-26.00 dB

50RB#0

25RB#0

et Spuocariem Arabyror - Dceupivd BW
. T 40427, 200
OGHT | o Radio 5td: None
rglHold:
SArten: 30 dB Radis Device: BTS

Span 20 MHz
#Sweep 100 ms|

Center 1.75 GHz

wRes BW 200 KHz #VBW 620 KHz

Total Power 24.1 dBm

Occupied Bandwidth
8.9672 MHz
-22.180 kHz
9.543 MHz

99.00 %
-26.00 dB

QOBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Middle Channel

lent Spwctruen Anatyror - Occupied BW

Eeaquanay; 1,750000000 GHz

Center Fro

Ref 40.00 dBm

Center 1.75 GHz
FRes BW 200 KHz

Occupied Bandwidth

A T ] =
GHz Radio 5td: Mone Frequency

Rvg|Hold: 3030

Radio Devis

Span 20 MHz|

#VBW 620 KH2 #Sweep 100 ms|

Total Power

4.5699 MHz

Transmit Freq Error
x dB Bandwidth

2.2374 MHz
5,075 MHz

OBW Power
x dB

99.00 %
-26.00 dB

SO0RB#0

25RB#0

High Channel
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LTE FDD Band 4-15MHz Channel Bandwidth

et St v dnadyror - Occapied BW
s =
Center Fre

1.717500000 GHz 17500000

Galn:l ow

Ref 40.00 dBm

Center 1.718 GHz

#Res BW 300 kHz #VBW 910 kHz

Occupied Bandwidth Taotal Power
13.441 MHz

7.415 kHz
14.34 MHz

Transmit Freq Error
x dB Bandwidth

QBW Power
x dB

75RB#0

GHz
AvglHold: 2030

Radio Std: None Frequency

Radis Device: BTS

‘Span 30 MHz
#Sweep 100 ms|

24.1 dBm

99.00 %
-26.00 dB

Agibent Specteven Anadyzor - Desupied EW

7L 2
Center Freq 1.717500000 GHz

Ref 40.00 dBm

Center 1.718 GHz
#VBW 910 kHz

Occupied Bandwidth Total Power
3.1266 MHz
-5.3062 MHz

3.658 MHz

OBW Power
x dB

t Freq Error
% dB Bandwidth

16RB#0

7T
GHz
AvglMold: 3000

07: 19731 M g 04, 2020
Radlo Std: None

Radis Devica: BTS

Span 30 MHz|
#Sweep 100 ms)

et Spectrumn Anabyzor ~ Ocenipied EW.
‘Cent 2500 z GH:

1.732500000 GHz i Foes Avaliia
#azan: 30 4B

Ref 40.00 dBm_

Center 1.733 GHz

wRes BW 300 KH2 #VBW 910 KHz

Total Power

Occupied Bandwidth

13.437 MHz
-5.3390 kHz
14.34 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

75RB#0

= o i
Canter Freq: 1.732600000 GHz

Low Channel

= Frequency
1d: 30030

Center Freq
1.732500000 GHz

Span 30 MHz
#Sweep 100 ms|

99.00 %
-26.00 dB

Agitent S tr e Ansdyror - Occupiod BW,

Center Freq 1.732500000 GHz CantarFrag: 1.

P
AIFGainLow

Ref 40.00 dBm

Center 1.733 GHz

WRes BW 300 KHz #VBW 910 kHz

Occupied Bandwidth Total Power
3.1242 MHz
-5.3050 MHz

3.675 MHz

Transmit Freq Error
x dB Bandwidth

QBW Power
x dB

16RB#0

GHz
“AvglHold: 3080

07119744 PM g O

Radie 5td: None Frequsnoy

Radio Device: BTS

Span 30 MHz|
#Sweep 100 ms|

23.4 dBm

99.00 %
-26.00 dB

Agibent Sgreteven Anahyzer - Desupled EW
o v L

Center Fi

1.747500000 GH $;:‘“ CoEk .w:::

Center 1.748 GHz

FRes BW 300 kH2 #VEW 910 kHz

Occupied Bandwidth Total Power
13.420 MHz

-21.251 kHz
14.32 MHz

Transmit Freq Error

x dB Bandwidth

OBW Power
x dB

75RB#0

Middle Channel

Frequency

1d: 30730

#Sweep 100 ms|

99.00 %
-26.00 dB

Agibent Specteuen Adyrer - Dccuphed BW
i =

Center Freq 1.747500000 GHz

S Galncl aw

40.00 dBm

Center 1.748 GHz

#Res BW 300 kHz H#VBW 910 kHz

Occupied Bandwidth Total Power
3.1337 MHz
5.3047 MHz

3.675 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

16RB#0

Frequency

Radis Devies: BTS

99.00 %
-26.00 dB

High Channel
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LTE FDD Band 4-20MHz Channel Bandwidth

Agitent Sprecteuen Anadyzor - Desuphed EW.

AL
Center Fre

Ref 40.00 dBm

Center 1.72 GHz
Res BW 300 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

1.720000000 GHz

17.893 MHz

9.940 kHz
18.93 MHz

TEE. YT
GHz
AvglMold: 3000

#VEW 1.2 MHz

Total Power

OBW Power
x dB

100RB#0

24.0 dBm

Agitent Spectrrumn Anadyror - Dccupied BW.
M 1 T £
1.720000000 GHz

Mane Frequancy

Center Fre

Center 1.72 GHz
Res BW 390 kHz

Ra
Radio Davics: BTS

Ref 40.00 dBm

‘Span 40 MHz|
#Sweep 100 ms|

Occupied Bandwidth

16QAM

o Frequency
Avg|Hold: 3020

Span 40 MHz

#VEW 1.2 MHz #Sweep 100 ms]

Total Power

3.5778 MHz

Transmit Freq Error

x dB Bandwidth

-7.3707 MHz
4.241 MHz

OEW Power
x dB

18RB#0

Agilent Spectr e Arsaly o - Dccaipied BN

n

Ref 40.00 dBm

I er 1.733 GHz
Res BW 390 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

Center Freq 1.732500000 GHz

I Galn:Low

17.899 MHz

-4.520 kHz
18.96 MH:

Center Frag: 1732600000 GH:
Trig: Fres Run
&)

iz
Avg|Hold: 3070

#VEW 1.2 MH2

Total Power

OBW Power
x dB

100RB#0

-26.00 dB

Low Channel
gt Sqpeetr e Analyruy - Deeupied BW
- :
Exeusnoy Center Freq 1.732500000 GHz
Radie Davica: BTS

Ref 40.00 dBm

Span 40 MHz|
#Sweep 100 ms}

Occupied Bandwidth

Radio Device: BTS

#VBW 1.2 MHz

Total Power

3.5810 MHz

99.00 % Transmit Freq Error

*x dB Bandwidth

=7.3755 MHz
4.223 Wi

OBW Power
x dB

99.00 %
-26.00 dB

18RB#0

Middle Channel

Center Fraq 1.745000000

Ref 40.00 dBm

Center 1.745 GHz
{Res BW 390 kHz

17
Transmit Freq Error

x dB Bandwidth

Agilent Spectriem Anslyrr - Occupiod BW

GHz

Occupied Bandwidth

877 MHz
-34.425 kHz
18.99 MHz

Canter Fraq; 1.745000000
Fus

e e
GHz
AvglHold: 30730

#VBW 1.2 MHz

Total Power

OBW Power
% dB

100RB#0

Frequency

Center Freq
1.745000000 GHz

Genter 1.745 GHz
Res BW 390 kHz

Span 40 MH;

#Sweep 100 m: Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

F e
q: 1.745000000 GHz Frequency
Run ‘Rvg|Hold: 2090

Radis Device: BTS

Span 40 MHz

#VEBW 1.2 MHz #Sweep 100 ms]

Total Power

3.5818 MHz
-7.3752 MHz
4,278 Ml

OBW Power
x dB

99.00 %
-26.00 dB

18RB#0

High Channel
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3.5 Band Edge compliance

LIMIT

According to §27.53 (h): For operations in the 1710-1755 MHz and 2110-2155 MHz bands, the power of any
emission outside a licensee’s frequency block shall be attenuated below the transmitter power (P) by at least
43 + 10 log10(P) dB.

TEST CONFIGURATION

CMW500

EUT .
Spectrum
Analvzer

TEST PROCEDURE

1. The transmitter output port was connected to base station.

2. The RF output of EUT was connected to the power meter by RF cable and attenuator, the path loss was
compensated to the results for each measurement.

3. Set EUT at maximum power through base station.

4. Select lowest and highest channels for each band and different modulation.

5. Measure Band edge using RMS (Average) detector by spectrum

TEST RESULTS

Remark:
1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 4; recorded worst case for each Channel Bandwidth of LTE FDD Band 4.
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LTE FDD Band 4-1.4MHz Channel Bandwidth Band Edge Compliance

Agilent Spetr e Anabyeor  Suevpt S Agilent Spectrumn Ansdyzer Swept SA
b v o r i E ECP | BAKNCH 0Lz TE AL 2
Center Freq 1.710000000 GHz BAvg Type: RMS - enter Freqg 1.710000000 GHz
3 T Ao

Sain:Low

e —e- Trigi Fres Run
IF Gainilow____ SAZ#R: 40 4B

Ref 30.00 dBm - . 1 ef 30.00 dBm

Center 00 GHz | ~ Span 2.000 MH2 Center 1.710000 GHz
#Res BW 30 kHz #VEW 01 kHz* #Sweep 100.0 ms (601 pts), #Res BW 30 kHz #VBIN 01 kHz* #Sweep 100.0 ms (601 pts)

Low Channel

Agibent Sprecteven Analyzer - Swopt SA Agibens Specteven Anadyror - Swopt SA

s e 84 y T 01155 M 1 o = 2
Frequency Center Freg 1.755000000 GHz
Mo:

i —— BAva Typ
Center Freg 1.7 =" Trig: Fres Run 0
#Aran: 40 a8
Mkr1 1. 0

235 1 ef 30.00 dBm
nter Freq
5000000 GHz
iz
n|

Ref 30.00 dBm

StartFreq
764000000 GHz,
Stop Freq
756000000 GHz,

CF Step
200,000 kH:

Center 1.755000 GHz Span 2.000 MHz Cent .. 0 GH.
#Res BW 30 kHz #VBW 91 kKHz* #Sweep 100.0 ms (601 pts) #Res BW 30 kHz #VBW 91 kHz*

6RB#0 6RB#0

High Channel
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LTE FDD Band 4-3MHz Channel Bandwidth Band Edge Compliance

Agibent Sgectr e Anatyror - Swopt 54
3 &
1.710000000 GHz

PG

: Piide ~+
IF Galo:L v

Ref 30.00 dBm

#VBW

™ Trig:Fras Run

QPSK

Frequency

Center Freq
710000000 GHz
‘Start Freq|
709000000 GHz|
Stop Freq|
711000000 GH;
200.000 kiz|

Fhvg Type: RMS.
AvgiHold: 3030
sazen: 40 4B

150 kHz"

15RB#0

an 2.00 iz
#Sweep 100.0 ms (601 pts)|

16QAM

Agitent Sprecteuen Anatyzor Swpt SA

Ref 30.00 dBm

Center 1.7

#Res BW 51 kHz #VBW 150 kHz*

15RB#0

pan 2.000 MHz
#Sweep 100.0 ms {601 pts)

Agilene Spectsymn Anstyror - Swpt 54

1.755000000 GHz
PG

Ref 30.00 aBm

Center 1. 0
#Res BW 51 kHz #VBW

#Avg Type: RMS Frequency
Trig:Fras Run AvglHold: 31080
#Azten: 40 4B

‘Start Freq|
1.764000000 GHz

Stop Freq|
1.766000000 GH:

Genter Freq
1.765000000 GHz

CF Step
200000 kiz|
Man

FreqOffset
O Hz,
pan 2.00

iz
150 kHz* #Sweep 100.0 ms (601 pts)

15RB#0

o Trig:Free Run
#arten: 40 4B

Ref 30.00 dBm

Center

B GHz
#Res BW 51 kHz #VBW 150 kHz"

15RB#0

High Channel
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LTE FDD Band 4-5MHz Channel Bandwidth Band Edge Compliance

QPSK 16QAM

T e R S Analyaer
enter Freg 1.710000000 GHz T e Tips i ; Center Freq 1.710000000 GHz sy
NG e e TG0 g :
IF Fnlnilv:r FAran: 40 48 I?E‘:In:lw

Ref 30.00 dBm " 1 Ref 30.00 dBm

Center 1.710000 GHz Span 2.000 MHz

Center 1.
#VEW 300 KHz* #Sweep 100.0 ms (601 pts)

#Res BW 100 kHz #Res BW 100 kHz

25RB#0

gt Spectr i Anstyzor - Swpt SA
s -

TS s
Center Freq 1.755000000 GHz
L [ut) AL Trig:Free Run
¥ Gai sazcan: 40 48

Ref 30.00 dBm

Center 1.755000 GHz _
#Res BW 100 kHz #VBW 300 kHz*

25RB#0

Span 2.000 MHz
#Sweep 100.0 ms (601 pts)

agilent Spectrum Anadyror - Swopt SA
e T 2 BAvg Type: RMS
Center Freq 1.755000000 0 _ [E— “wﬁ_‘mimm
i BActen: 40 4B

ef 30.00 dBm

Cente 2 000 GHz
#Res BW 100 kHz #VEBW 300 kHZ*

25RB#0

Span 2. z
#Sweep 100.0 ms (601 pts)

Center Freq
56000000 GHz
Start Freq|
1.764000000 GHz|

High Channel
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LTE FDD Band 4-10MHz Channel Bandwidth Band Edge Compliance

QPSK 16QAM

At oot Ay ot 54 P T S — o p—e—rTY
3 ;

- . A T 2
1.710000000 GHz Frequancy ud e Frequency
W

Y o
#Avg Type: RMS
TG e e Trig:Fras Run Rvg|Hold: 3030
IF oot e BAen: 40 4B m
Ref 30.00 dBm - . 1 ef 30.00 g8m
Center Freq
710000000 GHz
‘Start Freq|
1.709000000 GHz
Stop Freq|
711000000 GH;
CF Step
200.000 kiz|
Autg Man
Freq Offset,
0 H:

" Span 2.000 MHz Center 1.710000 GHz pan 2. 2
#VBWW 620 kHz" #Sweep 100.0 ms (601 pts} #Res BW 200 kHz #VBWW 620 kHz* #Sweep 100.0 ms (601 pts),

50RB#0 25RB#0

Low Channel

Agibenn Spectr e Amsty ror - Swopt SA Agilent Sprectemn Analyzer - Swopt SA

- 3 e e o 2 7 CETETC YR
enter Freq 1.755000000 GHz Eavg Type: RMS Center Freg 1.755000000 GHz #Avg Tyl Frequency
bho:

NO: Witk Avg|Hold: 30730 : Wi
Pt Fenion m

Ref 30.00 aBm » 1 Ref 30.00 dBm

Center Freq
155000000 GHz
StartFreq
1.764000000 G|
Stop Freq
766000000 GI

CF Step
200,000 kHz
M

Center 1., GHz Span 2. z Center 1.755000 GHz Span 2.000 MHz
#Res BW 200 kHz #VBW 620 kHz" #Sweep 100.0 ms (601 pts) #Res BW 200 kHz #VBW 620 kHz* #Sweep 100.0 ms (601 pts)

S0RB#0 25RB#0

High Channel
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LTE FDD Band 4-15MHz Channel Bandwidth Band Edge Compliance

Agibent Spesteyen Analyser - Swopt SA

AL @
enter Freg 1.710000000 GHz

PO st e

IF Gain:L v

Ref 30.00 dBm

Center 1.
#Res BIN 300 kHz

> Trig: Fres Run
#Anan: 40 a8

#VBW 010 kHz*

QPSK 16QAM

Agitent Sprecteuen Anatyzor Swvpal SA

1.710000000 GHz
P

#Avg Type: RMS
- AvaiHod: om0
iFGai

Emr YT
#Avg Type: RMS
AvglMeld: 300 = Trig: Run

#Aman: 40 8B

Ref 30.00 dBm

MH2 710000 GHz B N ) pan 2.000 MHz
#Res BW 300 kHz #Sweep 100.0 ms {601 pts)

sSpan 2.

#Sweep 100.0 ms (601 pts), #VBW 910 kHz*

75RB#0 38RB#0

o
Center Freq 1.755000000 GHz
o

e
1FGainLow

Ref 30.00 dBm

Center 1. Hz
#Res BN 300 kHz

-
#Arten: 40 4B

#VBW 010 kHz*

Low Channel

o St Aabyror  Seovpa S
BAvg Ty #Avg Type: RMS
AvglHol Trig: Fres Run AvglHold: 2080

1.755000000 GHz
|F" BArten: 40 dB

Trig: Frae Run AT
o

Ref 30.00 dBm

Center Freq|
755000000 GH:

Center 1. 0 GHz B N ) " Span 2.000 MHz
300 kHz #Sweep 100.0 ms (601 pts)

#Res BW #VBW 910 kHz*

38RB#0

) Span 2.
#Sweep 100.0 ms (601 pts)

75RB#0

High Channel
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LTE FDD Band 4-20MHz Channel Bandwidth Band Edge Compliance

QPSK 16QAM

Agibent Spesteyen Analyser - Swopt SA Agitent Sypeetewen Anadyror - Swt SA
AL g z AL 3
enter Freg 1.710000000 GHz x:r:;\l'::mﬂn'f nter Freg 1.710000000 Gz

PNO: bast we= TTI9: Froe Run wo mee TTIG: Run
IF Gafn:Love FAften: 40 &8 IFGas SAren: 40 48

Ref 30.00 dBm 1 Ref 30.00 dBm

Center 1. r 2 Center 1.710000 GHz an 2. 2
#Res BIN 390 kHz #Res BW 300 kHz #VBIN 1.2 MHz" #Sweep 100.0 ms (601 pts)

100RB#0

Low Channel

Agilent Syctr e Avsslyrir - Sevpt SA gl S trum Analyror - Swopt S

- T & E 0 T o 165 20 Y i 1001
#Avg Typa: AMS : Exeqncy Center Freq 1.755000000 GHz 4, fxepuncy
o

PNO: Fawt wwe 1T Avg|Hold: 3070 e 0 Past ~e= Trig:Froe Run
IFGaln:Low IF Gain:Low Shsten: 40 dB
M kel Auto Tune|
Ref 30.00 dBm v Ref 30.00 dBm

Center Freq
1.755000000 GHz,

Cente: N 2.000 MHzZ Center 1. 0 GHZ Span 2. z
#Res BW 390 kHz #VBW 1.2 MHz* #Sweep 100.0 ms (601 pts) #Res BW 380 kHz #VEW 1.2 MHz* #Sweep 1000 ms (601 pts),

100RB#0 100RB#0

High Channel
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3.6 Spurious Emission
LIMIT

According to §27.53 (h): For operations in the 1710-1755 MHz and 2110-2155 MHz bands, the power of any
emission outside a licensee’s frequency block shall be attenuated below the transmitter power (P) by at least
43 + 10 log10(P) dB.

TEST CONFIGURATION

Conducted Spurious Measurement:

I CMW500

EUT .
Spectrum
Analvzer

Radiated Spurious Measurement:

-
FRP Domea T

Imiboq m (Antanna Towar)

Fol e
(Turntable)

e Ground Plane = 500 Pre-Amplifier
Spc:irumhnaly:crl :i oo | [ | [Eentrolied

TEST PROCEDURE

The EUT was setup according to EIA/TIA 603D

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 CMW500 by a Directional
Couple.

c. EUT Communicate with CMW500, then select a channel for testing.

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

e. The resolution bandwidth of the spectrum analyzer was set sufficient scans were taken to show the out of
band Emission if any up to10"™ harmonic.

f. Please refer to following tables for test antenna conducted emissions.

Working Sub range Sweep time
Frequency (GH2) ek ME (s)
0.000009~0.000015 1KHz 3KHz Auto
LTE FDD Band 4 0.000015~0.03 10KHz 30KHz Auto
0.03~26.5 1 MHz 3 MHz Auto

Radiated Spurious Measurement:

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.
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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.

j-  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.

[.  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.

g. 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.

r. Test site anechoic chamber refer to ANSI C63.

TEST RESULTS

Remark:
1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 4; recorded worst case for each Channel Bandwidth of LTE FDD Band 4.

Conducted Measurement:
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LTE FDD Band 4-1.4MHz Channel Bandwidth
Low Channel

Agilent Sgrecteum Anatyror - Swopt SA Agibent Sgecteven Anadyzir - Swopt SA

Center Fraq 515.000000 MHz
RO Tt e Trh
IFGain:Low
Mkr1 698.65 MH Mkr1 896.40 MH:
-37.521

Ref 25.00 dBm Ref 25.00 dBm ) ) B __-37.288 dBm

Start 30.0 MHz Stop 1.0000 GHz Start 30.0 MHz Stop 1.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2.000 ms (30001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2,000 ms (30001 pts)

e Trig: Fres Run :
G #Arten: 36 48
Mkr2 3.603 87 GHa Mkr2 3.612 53 GHz
-41.738 dBm 10 dE ~41.770 dBm

Ref 25.00 dBm Ref 25.00 dBm

g o
Al

: z I - = = 3 3 >
Center Freq
‘
StartFreq
000000000 GHz
Stop Freq
5.000000000 GHz
CF Step
000000 MHz
Man

Start 1.000 GHz Stop 5.000 GHz Start 1.000 GHz Stop 5.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (30001 pts) #Res BW 1.0 MHz #VEBW 3.0 MHz* #Sweep 5.000 s (30001 pts)

Agitent Specteum Analyrer - Swopt SA
Fiequsnoy Center Freq 8.500000000 GHz po: RM: Frequancy
o

E Fas e TTID; Froe R
MKkr1 11.886 00 GHz Mkr1 11.423 90 GHz m
-55.793 dBm ; Ref 10.00 ¢Bm 55.849 dBm
Center Freq CenterFreq)
500000000 GHz 500000000 GH
‘StartFreq
000000000 GH
Stop Fi
12.000000000 GHz|
F Step

Ref 10.00 dBm

0|
C

2 F]

Start 5.000 GHz Stop 12.000 GHz Start 5.000 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5000 s (30001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5000 s (30001 pts)

5GHz~12GHz SGHz~12GHz |

Agilent Symctsen Avalyzer St A

Center Freq 19.250000000 GHz
THO fast —e- Trig:Fres Run
WGainilow  #Atten: 20 dB

Center Freq 19.250000000 GHz
c PO Fast
IF Geain:Lowe
Mkr1 25.440 1 GHz, Mkri 25.406 7 GHz
Ref 10.00 dBm -55.253 dBm P Ref 10.00 dBm -55.266 dBm

Start 12.000 GHz Stop 26.500 GHz Start 12.000 GHz Stop 26.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (30001 pts), #Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (30001 pis)

12GHz~26.5GHz 12GHz~26.5GHz
1RB#0 1RB#0
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LTE FDD Band 4-1.4MHz Channel Bandwidth

Middle Channel
16QAM

Agilent Sgmtesen Analyzor Sw SA

Aot Sjrects e Analyror - Svevpt Sk
b . : .
Mkr1 775.70 M
-37.026 dBm

Mkr1 891.78 MHz
-37.425 dBm 10 4By Ref 25.00 dBm

Ref 25.00 dBm

Stop 1.0000 GHz
Sweep 2.000 ms (30001 pts)

‘Stop 1.0000 GHz Start 30.0 MHz
Sweep 2.000 ms (30001 pts) |l #Res BW 1.0 MHz #VBW 3.0 MHz*

30MHz~1GHz 30MHz~1GHz

gt Spctrumm Anshyzor - Swvpt Sh
ALK
#Avg Type: RMS
£

L & N 03:
o it Contrrroczooonoooochz R o s
1F Gain:low FArren: 36 dB
Mkr2 3.612 53 GH
-41.682 dBm

gl Spectrm Anabyror - Swopt SA

Center Freq 3.000000000 GHz
PHO:
1FG
Mkr2 4.987 87 GH
-41.680 dBm . Ref 25.00 dBm
T

Ref 25.00 dBm
2 -

Stop 5.000 GHz
#Bweep 5.000 s (30001 pts)

Stop 5.000 GHz Start 1.000 GHz
#Sweep 5.000 s (30001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz*

Start 1.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz"

y e
#Avg Type: RMS
HBRLA ™ Trig: Fras Run
SATten: 20 4B
Mkr1 11.435 33 GH
-56.010 dBm

% Trig: Fras Run Av.;|
13 #Anan: 20 &8
Mkr1 11.970 60 GHz =
S0 1C. £ T - : g = L85 PRSI b L Ll Ll 3 g =, = &l
Center Freq Center Freq
500000000 GHz | 500000000 GHz ||
(| ‘Start Freq)
5.000000000 GHz|

‘StartFreq)
5000000000 GHz|

2
Stop 12.000 GHzZ Start 5.000 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (30001 pts)

s(ar!?s,lm GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (30001 pts)|
5GHz~12GHz 5GHz~12GHz

Agilens Spetr i Analyrr - Swop SA

o
3 g Type: RMS
Trig: Fres Run ] e
BArT a8 PACT 2
Mkr1 25.420 7 GHz Mkr1 25.433 8 GHz
-66.159 dBm Ret 10.00 ABm 55.315 dBm

Ref 10.00 dBm

>
Stop 26.500 GHz Start 12.000 GHz Stap 26.500 GHz
#Sweep 5000 s (30001 pts) #Res BW 1.0 MHz #VEBW 3.0 MHz* #Sweep 5.000 s (30001 pts)|

12GHz~26.5GHz 12GHz~26.5GHz |
1RB#0 1RB#0
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LTE FDD Band 4-1.4MHz Channel Bandwidth
High Channel

Aot Sjrects e Analyror - Svevpt Sk et Sjctren Anslyzer - Swerpt SA
—— - 2

Center Freq 515.000000 MHz ahvg Typ
PHO: fant = RO st 3 RvglHold: 50/
IF Gain: L owr

Mkri1 902 MH:z Mkr1 821.62 MHz

Ref 25.00 dBm -37.135 dBm 1 Ref 25.00 dBm -37.589 dBm

Start 30.0 MHz Stop 1.0000 GHz Start 30.0 MHz Stop 1.0000 GHz

FreqOffset,
OHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2.000 ms {30001 pts) |l #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2.000 ms (30001 pts)

30MHz~1GHz 30MHz~1GHz

Agitont Sguects e Anshyror - Swep 54 Agilent Sgu s e Anshyrer - Swpt SA

Center Freq 3.000000000 GHz BAVg Type: RMS Center Freqg 2.000000000 GH: Frequency

|z
et o Trig:Free Run Awg|Hol PND fast e Trig: Free Run
IF Go #Arten: 38 0B F Gl #Arcen: 35 48
Mkr2 3.613 07 GHz Mkr2 3.624 40 GHz
Ref 25.00 dBm I Ref 25.00 dBm 41
o : o

Start 1.000 GHz Stop 5.000 GHz Start 1.000 GHz Stop 5.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (30001 pts)| | #Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (30001 pts)

1GHz~5GHz 1GHz~5GHz

Aot Sjrects e Analyror - Svevpt Sk Agflent Sjmcts v Analyser - Svevpt SA

v y:
Center Freq 8.500000000 GHz #Avg Type: AMS Frequency
N Tast oo Trig:Fras Pt o T AvglHol
IF Gaier:L e sAman; 20 48

Mkr1 11.421 80 GHa Mkr1 11.426 23 GHz
Ref 10.00 dBm ) ) ) ) ) _-55.812dBm 10 48 Ref 10.00 dBm ] i _-55.857 dBm

CF Step
T00.000000 MHz
Auto Man
FreqOffset,

OHz

2 2
Start 5.000 GHz Stop 12.000 GHz Start 5.000 GHz Stop 12.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz" #Sweep 5.000 s (30001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz" #Sweep 5.000 s (30001 pts)

5GHz~12GHz 5GHz~12GHz

Agilens Spectsymn Anstysor - Swp Sa Agilent Spectemn Anslyzer - 5

. y: =
Center Freq 19.250000000 GHz Center Freq 15.250000000 GHz #Ava Type: AMS Frequency
NG e

o Trig: Run —— Run Avg|Hol
iF Gain:Low BArten: 20 48 IF BAran: 20 48
Mkri 25.429 8 GH: Mkr1 25.436 7 GH L)

Ref 10.00 dBm -565.075 dBm 1 Ref 10.00 dBm -55.174 dBm

nter Freq)
19 250000000 GH:

StartFreq
000000000 GHz
Stop Freq
500000000 GHz

2

CFStep
ASD000000 GHz
Start 12.000 GHz Stop 26.500 GHz Start 12.000 GHz Stop 26.500 GHz
#Res BW 1.0 MHz #VEBW 3.0 MHz* #8weep 5.000 s (30001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (30001 pts)

Offset
0Kz

12GHz~26.5GHz 12GHz~26.5GHz
1RB#0 1RB#0
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LTE FDD Band 4-3MHz Channel Bandwidt
Low Channel

Aot Sjrects e Analyror - Svevpt Sk

Center Freq 515.000000 MHz Center Freq 515.000000 MHz
PO Fast PHO: Fast o
IF Gaisr:L e B IF Gain:Love
Mkr1 864.78 MHz

37 3

Ref 25.00 dBm -37.3%4 dBm 10 oF Ref 25.00 dBm

Start 30.0 MHz Stop 1.0000 GHz Start 30.0 MHz Stop 1.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 2.000 ms (30001 pts) |l #Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 2.000 ms (30001 pts)

30MHz~1GHz 30MHz~1GHz '

gt Spectrn Anadyror - Sworst SA gt Spectrin Anabyror - Swop S

Center Freq 3.000000000 GHz SAvg Type: RMS 5 Center Freq 3.000000000 GHz

k] et T Trig: Free Run Avg|Hold: 33 ] PNO: fast o= TrigFree Run

IF Gain:Low #Asten: 38 4B IF Gl L ow #Acten: 36 dB

Mkr2 3.613 73 GHz

Ref 25.00 dBm ~-41.668 dBm : Ref 25.00 dBm
J d v7

Start 1.000 GHz Stop 5.000 GHz Start 1.000 GHz Stop 5.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Bweep 5.000 s (30001 pts)| | #Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (30001 pts)|

1GHz~5GHz 1GHz~5GHz '

et Specteuen Anadyrer - Smept Sh Apilent Spesteyen Anslyzer St SA

; ) e
Contor Frog 5.500000000 GHz __ : e ol M
s e FAnen: 20 4B
Mkr1 11.423 80 GHz Mkr1 11.433 83

GH.
Ref 10.00 dBm ) ; B -55.924 dBm 10 46 Ref 10.00 ¢Bm ) ) ) N b -55.835 dBm

2 2
Start 5.000 GHz Stop 12.000 GHz Start 5.000 GHz Stop 12.000 GHz
#Res BIW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (30001 pts) |l #Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (30001 pts)

Agitent Spectem Analyzer - Swept SA

- 2 Y

L As avg Type: RMS

Center Freq 18.250000000 z B P Av;i"lm" : Rl Trig: Free Run Avg|Hol
wAzten: 20 45 Shcanc

Mkr1 25.445 9 GHz Mkr1 25.425 1 GHz
Ref 10.00 dBm -55.084 dBm 10 4B Ref 10.00 dBm i ) ) . o -55.281 dBm

Center Freq
19.260000000 GHz,
StartFreq

12 000000000 GHz
Stop Freq
26500000000 GHZ

CF Step
450000000 GHz|

IFGain:Love

Start 12.000 GHz ‘Stop 26.500 GHz Start 12.000 GHz ‘Stop 26.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz" #Sweep 5.000 s (30001 pts) #Res BW 1.0 MHz #VEBW 3.0 MHz* #Sweep 5.000 s (30001 pts)

12GHz~26.5GHz 12GHz~26.5GHz
1RB#0 1RB#0




