wUA4
. b HUAK TESTING
Shenzhen HUAK Testing Technology Co., Ltd.

Report No.: HK2302270554-19E

Fcc Part 24Test Report
Part 24 Subpart E

Report Reference No....................... HK2302270554-19E
FCCID..vveeviieeevieee e 2A2FCBT4101
Compiled by PR ) P
( position+printed name+signature)..: File administrators Gary Qian ( =l . A
Supervised by _ |
( position+printed name+signature)..: Technique principal Eden Hu «-8016;{
Approved by
( position+printed name+signature)..: Manager Jason Zhou 7;%
L
Date of issue..........ccccvvveeeeeeeeennnnenen s Apr. 28, 2023
Testing Laboratory Name................ Shenzhen HUAK Testing Technology Co., Ltd.
AdAreSS .ooveiiiiiieeeee e 1'2”.:" Buildin_g B2, Junfeng Zhgngcheng Zhizao Innovation Park,.
Heping, Fuhai Street, Bao’an District, Shenzhen, Guangdong, China
Applicant’s name................c............ PowUnity GmbH
Address ...........ccceeeiiviiiiiiieeeneenee.. Feldstrasse 9d Innsbruck, 6020 Austria
Test specification ........cccoecevennnnn
Standard.........ccccccccoveeveeeneeeenennnn... FCC CFR Title 47 Part 2, Part 24E
TRF Originator..................ccve........... Shenzhen HUAK Testing Technology Co., Ltd.

Shenzhen HUAK Testing Technology Co., Ltd.All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the
Shenzhen HUAK Testing Technology Co., Ltd.as copyright owner and source of the material. Shenzhen
HUAK Testing Technology Co., Ltd.takess no responsibility for and will not assume liability for damages
resulting from the reader's interpretation of the reproduced material due to its placement and context.

Test item description .................... GPS Tracker

Trade Mark ........cccccceeeeeevviieeeenneee..:. - BikeTrax
Manufacturer..........ccccceeeceeveeeeeee..:. - PowUnity GmbH
Model/Type reference........................ . BT41-01

Series Models ...........ccccoveeeenieer - T4101-03-04
Modulation Type.......ccccccevivuuneeeeee...t. BPSK, QPSK
Rating .....cceveveeeeeeeeeeeeenenenenenennns. . DC 3.7V from battery
Hardware version ...........ccccocveeeenenn s V2.2

Software version.........cc.ccceeveeniennn V2.2
ResUlt.......oeiiee PASS

er only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by HUAK

TEL : +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
Add: 1-2F,, Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

ed except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.cor



. y HUAK TESTING Page 2 of 42 Report No.: HK2302270554-19E
TEST REPORT

Apr. 28, 2023
Test Report No. : HK2302270554-19E Pr- 0,
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Model /Type : BT41-01
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Applicant : PowUnity GmbH
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Manufacturer : PowUnity GmbH
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Test Result: PASS
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1 Test Standards

The tests were performed according to following standards:
FCC Part 24 :PUBLIC MOBILE 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:v02r02MEASUREMENT GUIDANCE FOR CERTIFICATION OF LICENSED DIGITAL
TRANSMITTERS

ANSI C63.4:2014:Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the Range of 9 kHz to 40 GHz
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2 Summary

2.1 General Remarks

Page 6 of 42 Report No.: H

Date of receipt of test sample

Feb. 27, 2023

Testing commenced on

Feb. 27, 2023

Testing concluded on

Apr. 28, 2023

2.2 Product Description

K2302270554-19E

The PowUnity GmbH’s Model:TM22-LCC or the “EUT” as referred to in this report; more general
information as follows,for more details, refer to the user’'s manual of the EUT.

Name of EUT GPS Tracker

Model/Type reference: BT41-01

Series Models: T4101-03-04

Power supply: DC 3.7V from battery

Modilation Type BPSK, QPSK

Antenna Type Internal Antenna

Antenna Gain 1dBi

Operation Frequency Band LTE Band 25

Operation frequency LTE Band 25: 1850 to 1915MHz
LTE Release R8

Extreme temp. Tolerance

-30°C to +70°C

Extreme vol. Limits

3.15VDC to 4.26VDC (nominal: 3.7VDC)

2.3 Equipment under Test

Power supply system utilised

Power supply voltage 0| 120V/ 60 Hz O| 115V/60Hz
0|12V DC 0|24V DC
@ | Other (specified in blank below)

DC 3.7V from battery

2.4 Short description of the EQuipment under Test (EUT)

2.4.1 GeneralDescription

This is a GPS Tracker.

For more details, refer to the user’'s manual of the EUT
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2.5 Normal Accessory setting
Fully charged battery was used during the test.

2.6 EUT configuration

The following peripheral devices and interface cables were connected during the measurement:
@ - supplied by the manufacturer

O - supplied by the lab

O| Power Cable Length (m) : /
Shield : /
Detachable : /
O| Multimeter Manufacturer : |/
Model No. : /

2.7 Related Submittal(s) / Grant (s)
This submittal(s) (test report) is intended for FCC ID: 2A2FCBT4101 filing to comply with FCC Part 24, Rules.
2.8 Modifications

No modifications were implemented to meet testing criteria.

2.9 GeneralTest Conditions/Configurations

2.10.1 TestEnvironment

EnvironmentParameter SelectedValuesDuringTests
Relative Humidity Ambient
Temperature TN Ambient
VL 3.15V
Voltage VN 3.70V
VH 4.26V

NOTE:VL=lowerextreme testvoltageVN=nominalvoltage
VH=upperextreme testvoltageTN=normaltemperature

+ refer .o
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3 Test Environment

3.1 Information of The Test Laboratory

Shenzhen HUAK Testing Technology Co., Ltd.
Add.: 1-2/F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping,
Fuhai Street, Bao’an District, Shenzhen, Guangdong, China

Testing Laboratory Authorization:

A2LA Accreditation Code is 4781.01.
FCC Designation Number is CN1229.
Canada IC CAB identifier is CN0045.
CNAS Registration Number is L9589.

3.2 Environmental conditions

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

Temperature: 15-35°C
Humidity: 30-60 %
Atmospheric pressure: 950-1050mbar

3.3 Test Description
PCSBand (1850-1915MHz pairedwith 1930-1995MHz)

Test Iltem FCCRuleNo. Requirements Verdict
. , . Part§2.1046,
Effective(lsotropic)Radia Part§24.232 EIRP < 2W Pass
tedOutputPower
Part§2.1046,
Peak-AverageRatio Part§24.232 FCC:Limit<13dB Pass
Part§2.1049 .
. OBW: Nolimit.
Bandwidth RSS-133 EBW- Nolimit. Pass
Part§2.1051, <-13dBm/1%*EBW,
BandEdgesCompliance Part§24.238 In1MHzbandsimmediatelyoutsideandadjacentto Pass
Thefrequency block.
SpuriousEmissionatAnte Part§2.1051, <-13dBm/1MHz,
. Part§24.238 from9kHzto10thharmonicsbut outsideauthorized Pass
nnaTerminals

Operatingfrequency ranges.

Field Strengthof Part§2.1053,
Spurious Part§24.238 <-13dBm/1MHz. Pass
Radiation
Part§2.1055, FCC:withinauthorizedfrequency
Frequency Stability Part§24.235 block. Pass

NOTE 1:For theverdict,the“N/A”denotes“not applicable”,the“N/T"denotes “nottested”.

Remark:
1. The measurement uncertainty is not included in the test result.

TEL : +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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3.4 Equipments Used during the Test

Page 9 of 42

Report No.: HK2302270554-19E

. . Calibration Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
LISN ENV216 R&S HKE-059 2023/02/17 2024/02/16
LISN R&S ENV216 HKE-002 2023/02/17 2024/02/16
el Schwarzbeck VULB 9163 HKE-012 | 2023/02117 | 2024/02/16
Receiver R&S ESR-7 HKE-010 2023/02/17 2024/02/16
Spectrum analyzer Agilent N9020A HKE-048 2023/02/17 2024/02/16
RF automatic Tonscend JS0806-2 HKE-060 | 2023/02/17 | 2024/02/16
control unit
Horn antenna Schwarzbeck 9120D HKE-013 2023/02/17 2024/02/16
Loop antenna Schwarzbeck FMZB 1519 B HKE-014 2023/02/17 2024/02/16
Preamplifier EMCI EMCO051845SE HKE-015 2023/02/17 2024/02/16
Preamplifier Agilent 83051A HKE-016 2023/02/17 2024/02/16
Tﬁmp.er.at“re and Boyang HTC-1 HKE-075 2023/02/17 | 2024/02/16
umidity meter
riigh pass filter Tonscend JS0806-F HKE-055 | 2023/02117 | 2024/02/16
RF cable Times 1-40G HKE-034 2023/02/17 2024/02/16
Power meter Agilent E4419B HKE-085 2023/02/17 2024/02/16
Power Sensor Agilent E9300A HKE-086 2023/02/17 2024/02/16
Wireless
Communication R&S CMW500 HKE-026 2023/02/17 2024/02/16
Test Set
results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by HUAK
this document cannont be reproduced except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.cor
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4 Test Conditions and Results

4.1 Output Power
4.1.1 Coducted Output Power

TEST APPLICABLE

During the process of testing, the EUT was controlled via R&S Digital Radio Communication tester (CMW500)
to ensure max power transmission and proper modulation. This result contains output power and EIRP
measurements for the EUT. In all cases, output power is within the specified limits.

TEST CONFIGURATION

|

EUT

TEST PROCEDURE

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 CMW500 by an Att.
c) EUT Communicate with CMW500 then selects a channel for testing.

d) Add a correction factor to the display CMW500, and then test.

TEST RESULTS

Remark:
1. We measured all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE Band 25;

LTE FDD Band 25
. SUBSCAIEE Frequency Average
Modulation spacing Tones (MHz) Power [dBm]
(KHz)
1@0 1850.1 22.16
1@47 1850.1 21.89
3.75 1@0 1882.5 21.90
) 1@47 1882.5 22.09
1@0 1914.9 22.92
1@47 1914.9 22.68
1@0 1850.1 20.40
BPSK 1@11 1850.1 20.42
12@0 1850.1 20.52
15 1@0 1882.5 21.76
1@11 1882.5 20.64
12@0 1882.5 21.22
1@0 1914.9 20.61
1@11 1914.9 20.43
12@0 1914.9 20.71

n permission. The more details and the authenticity
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1@0 1850.1 22.07

1@47 1850.1 22.03

3.75 1@0 1882.5 21.97
) 1@47 1882.5 21.90
1@0 1914.9 22.77

1@47 1914.9 22.92

1@0 1850.1 20.50

QPSK 1@11 1850.1 20.50
12@0 1850.1 20.39

15 1@0 1882.5 21.91
1@11 1882.5 20.91

12@0 1882.5 21.11

1@0 1914.9 20.83

1@11 1914.9 20.78

12@0 1914.9 20.7

=8

-l
AL

I 2sults st ort nly to the sample(s) tested unless otherwise stated and the sample(s s only. The document is iss AK

this document cannont be repr ept in full with our prior written permission. The more details and the henticity of the report will be confirmed at http r-m -om

TEL : +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
Add: 1-2F,, Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China



gUA*
HUAK TESTING Page 12 of 42 Report No.: HK2302270554-19E
! "

4.1.2. Radiated Output Power
LIMIT

This is the test for the maximum radiated power from the EUT.
Rule Part 24.232(b) specifies, "Mobile/portable stations are limited to 2 watts e.i.r.p.

TEST CONFIGURATION

Signal
Substitute Generator
Antenna

D D
I T

R ecelving Antenna

.

oA

Receiving Antenna

Fiter Amplifier

Allenuator

TEST PROCEDURE

1. EUT was placed on a 1.50 meter high non-conductive stand at a 3 meter test distance from the receive
antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for emission
measurements. The height of receiving antenna is 1.50m. Detected emissions were maximized at each
frequency by rotating the EUT through 360° and adjusting the receiving antenna polarization. The radiated
emission measurements of all transmit frequencies in three channels (High, Middle, Low) were measured
with peak detector.

2. Alog-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of the EUT.
The log-periodic antenna will be driven by a signal generator and the level will be adjusted till the same
power value on the spectrum analyzer or receiver. The level of the spurious emissions can be calculated
through the level of the signal generator, cable loss, the gain of the substitution antenna and the reading
of the spectrum analyzer or receiver.

3. The EUT is then put into continuously transmitting mode at its maximum power level during the test.Set
Test Receiver or Spectrum RBW=1MHz,VBW=3MHz, And the maximum value of the receiver should be
recorded as (P,).

4. The EUT shall be replaced by a substitution antenna.In the chamber, an substitution antenna for the
frequency band of interest is placed at the reference point of the chamber. An RF Signal source for the
frequency band of interest isconnected to the substitution antenna with a cable that has been constructed
to not interfere with the radiation pattern of the antenna. A power (Pyea) is applied to the input of the
substitution antenna, and adjust the level of the signal generator output until the value of the receiver
reach the previously recorded (P,). The power of signal source (Pyea) is recorded. The test should be
performed by rotating the test item and adjusting the receiving antenna polarization.

The results shown in this test report r 0 uniess o “ument is is

henticity of the report e confirmed at ht
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5. A amplifier should be connected to the Signal Source output port. And the cable should be connect
between the Amplifier and the Substitution Antenna. The cable loss (P) ,the Substitution Antenna Gain
(Ga) and the Amplifier Gain (Pag) should be recorded after test.

The measurement results are obtained as described below:

Power(EIRP)=Pyea- Pag - Pat Ga

We used SMF100A micowave signal generator which signal level can up to 33dBm,so we not used power
Amplifier for substituation test; The measurement results are amend as described below:
Power(EIRP)=Pyea- Pt G,

6. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi) and
known input power.

7. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP-2.15dBi.

TEST RESULTS

Radiated Measurement:

Remark:

1. We measured all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE Band 25;
recorded worst case for each Channel Bandwidth of LTE Band 25.

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

3. We measured both Horizontal and Vertical direction, recorded worst case direction.

LTE Band 25-3.75KHz-BPSK

G Burst
Frequency Pmea Pqy a Pa Average Limit Margin .
Antenna J Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) EIRP (dBm) (dB)
(dBm)
1850.1 -21.15 3.41 10.24 33.60 19.28 33.01 13.73 \Y
1882.5 -19.17 3.49 10.24 33.60 21.18 33.01 11.83 \Y
1914.9 -20.05 3.55 10.23 33.60 20.23 33.01 12.78 \Y
LTE Band 25-15KHz-BPSK
G Burst
Frequency PMea Pqy a Pag Average Limit Margin .
Antenna X Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) EIRP (dBm) (dB)
(dBm)
1850.1 -22.14 3.41 10.24 33.60 18.29 33.01 14.72 \%
1882.5 -18.25 3.49 10.24 33.60 221 33.01 10.91 \
1914.9 -21.01 3.55 10.23 33.60 19.27 33.01 13.74 \
LTE Band 25-3.75KHz-QPSK
G Burst
Frequency PMea P a Pag Average Limit Margin o
Antenna » Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) EIRP (dBm) (dB)
(dBm)
1850.1 -19.85 3.41 10.24 33.60 20.58 33.01 12.43 V
1882.5 -20.36 3.49 10.24 33.60 19.99 33.01 13.02 V
1914.9 -18.93 3.55 10.23 33.60 21.35 33.01 11.66 \%
LTE Band 25-15KHz-QPSK
G Burst
Frequency Pmea Py a Pa Average Limit Margin .
Antenna J Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) EIRP (dBm) (dB)
(dBm)
1850.1 -20.74 3.41 10.24 33.60 19.69 33.01 13.32 \%
1882.5 -20.72 3.49 10.24 33.60 19.63 33.01 13.38 \%
1914.9 -18.92 3.55 10.23 33.60 21.36 33.01 11.65 \%

TEL : +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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4.2 Peak-to-Average Ratio (PAR)

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

TEST CONFIGURATION

I CMW5s00

L]

Spectrum
Analveer

TEST PROCEDURE

1. Refer to 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, set to 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%.

TEST RESULTS

/M T R\

Remark:
1. We measured all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
Band 25; recorded worst case for each Channel Bandwidth of LTE Band 25.

LTE FDD Band 25

Frequency Sub-carrier Tones Modulation PAPR (dB)

(MHz) spacing (KHz) BPSK QPSK
1@0 2.87 3.45
1882.5 3.75 1@47 2.55 4.49
1@0 4.86 5.98
1882.5 15 @11 452 6.52

results shown in this test r rt refer only to the sample(s) tested u se stated and tt mple(s) are retained for 30 days only. The
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LTE FDD Band 25-3.75KHz

Agilent Spectrum Analyzer - Fower Stat CCIN
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062443 AN M
anter Freq: 1 882600000 GHz Radlo Sta: Nome
rig: Fras Ru Counts:1.00 M/1,00 Mpt

#Amen 40 4B

Alent Spectrim Anatyner - Prwer Stat (CON
DT 13 M My 30, 2023
Fadis S1d: None

Center Freq 1.882500000 GHz “mﬂm 100 Mot

FIF Galncl ow
Average Power

11.49 dBm
41.55 % at 0dB

4.09dB
4.49 dB

0.0001 ¢

Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

TEL : +86-755 2302 9901 FAX

+86-755 2302 9901

E-mail : service@cer-mark.com



HUAK TESTING

Page 16 of 42

Report No.: HK2302270554-19E

LTE FDD Band 25-15KHz

Agilent Spectrum Analyzer - Fower Stat CCIN

Ir:r Freq 1.882500000 GHz

FIF Gkt ow

Average Power

11.78 dBm
43.85 % at 0dB

0.01 %)

0.001 %

Y Trig: Fras Run

BPSK

Canter Freq: 1822600000 GHz
Counts:1.00 M/1,00 Mpt
#Amen 40 4B

Alent Spectrim Anatyner - Prwer Stat (CON

ICenler Freq 1.882500000 GHz

FIF Gaincl ow

Average Power

10.66 dBm
34.96 % at 0dB

QPSK

Canter Freg: 1
—h | Run

882500000 GHz2 Radie St None
Counts:1,00 M/1,00 Mpt

3N 12 M My 30, 2023

Agilent Spectrum Analyzer - Fower Stat CCIN

Ir:r Freq 1.882500000 GHz

FIF Gt ow
Average Power

12.16 dBm
48.32 % at 0dB

Y Trig: Fras Run

062608 AM W
Canter Freq: 1822600000 GHz Radlo Sta: Nome
Counts:1.00 M/1,00 Mpt

#Amen 40 4B

Center Freq
| 1882500000 GHz|

Alent Spectrim Anatyner - Prwer Stat (CON

ICenler Freq 1.882500000 GHz

o
FIF Gaincl ow

Average Power

9.80 dBm
30.61 % at 0dB 103

Canter Freg: 1
—h | Run

882500000 GHz2 Radie S1d: None
Counts:1,00 M/1,00 Mpt

DT M My 30, 2023

0.01 %)

0.001 % 0.0001 ¢

Peak

TEL : +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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4.3 Occupied Bandwidth and Emission Bandwidth

LIMIT

N/A

TEST CONFIGURATION

EUT

TEST PROCEDURE

Page 17 of 42 Report No.:

et

1omal |.~l|||\|-cl

HK2302270554-19E

CMWS500

L

]

."ipi.‘(.‘ trum
Analvezer

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 RBWwas 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 isthe delta
frequency between the two points where the display line intersects the signal trace.

TEST RESULTS

Remark:

1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
Band 25; recorded worst case for each Channel Bandwidth of LTE Band 25.

LTE FDD Band 25
Sub-carrier Frequency -26dBc Emission 99% Occupied bandwidth
spacing Tones (MHz) bandwidth (KHz) (KHz)

(KHz) BPSK QPSK BPSK QPSK
1@0 1850.1 49.16 47.51 72.632 84.456

3.75 1@0 1882.5 47.34 47.00 70.762 84.333
1@0 1914.9 49.14 48.17 71.769 84.204

1@0 1850.1 106.6 116.4 127.78 119.29

1@0 1882.5 105.6 116.9 128.08 126.31

15 1@0 1914.9 105.9 116.5 127.33 126.81
12@0 1850.1 250.7 251.9 185.31 185.24

12@0 1882.5 252.3 246.1 185.90 185.96

12@0 1914.9 247.7 250.2 184.50 185.20

Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

TEL : +86-755 2302 9901

FAX :

+86-755 2302 9901 E-mail : service@cer-mark.

com

\ LY/
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LTE FDD Band 25-3.75KHz

Agilent Spectrum Analyzer - Occupled W

Center Freq 1.850100000 GHz

Ref 30.00 dBm

Center 1.85GHz
#hes BW 3 kHz

Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

v
FIF Gkt ow

BPSK

Conter Freq: 1550100000 GHz
Trig: Free Run
Sazan: 40 4B

#VEBW 10 kHz

Total Power

72.632 kHz

-80.016 kHz
49.16 kHz xdB

CBW Power

Alent Spectrim Anatyner - Dcoupled BW

Center Freq 1.850100000 GHz

FiF Gaincl ow

Awg|Held: 00100

Radio Davice: BTS

Ref 20.00 dBm

Center Freq
1850100000 GHz

Center 1.85 GHz
#Res BW 3 kHz

‘Span 400 kHz
#Sweep 100 ms|

futo

18.5 dBm Occupied Bandwidth

QPSK

Canter Freq: 1850900000 GHz
me Trig: Fras Run

#Aman: 30 48

#VBW 10 kHz

Total Power

84.4586 kHz

99.00
=26.00 dB

Transmit Freq Error
x dB Bandwidth

-73.378 kHz
47.51 kHz xdB

OBW Power

4 M My 30, 2003

Fadis S1d: None Fregquency

AvgiHold: 30000

Radie Davice: BTS

Span 400 kHz
#Sweep 100 ms|

18.3 dBm

99.00 %
~26.00 dB

1@0

1@0

Agilent Spectrum Analyzer - Occupled W

Center Freq 1.882500000 GHz

Ref 20.00 dBm

Center 1.883 GHz
#hes BW 3 kHz

Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

Canter Freq: 1822600000 GHz
T Avg|Held: 300000

Fres Run
#Aran: 30 48

#VEBW 10 kHz

Total Power

70.762 kHz

-80.606 kHz
47.34 kHz xdB

CBW Power

Low Channel
Angtlenst Spectrim Anabyoer - Ocoupled BY
Fraquency Center Freq 1.882500000 GHz

Radio Davice: BTS FIF Galncl ow

Ref 20.00 dBm

Center Freq
1 BE2B00000 GHz

Center 1.883 GHz
#Res BW 3 kHz

‘Span 400 kHz
#Sweep 100 ms|

futo

17.6 dBm Occupied Bandwidth

Canter Freq: 1832500000 GHz
me Trig: Fras Run

#Aman: 30 48

#VBW 10 kHz

Total Power

84.333 kHz

99.00
=26.00 dB

Transmit Freq Error
x dB Bandwidth

-73.531 kHz
47.00 kHz xdB

OBW Power

My 30, 2023

Mons Fregquency

AvgiHold: 30000

Radie Davice: BTS

Span 400 kHz

#Sweep 100 ms} CF 3

40,000 kiHz
17.9 dBm

Freq
99.00 %

~26.00 dB

1@0

1@0

Agilent Spectrum Analyzer - Occupled W

'Cr:nlr:r Freq 1.914900000 GHz

Bm

Center 1.915 GHz
#hes BW 3 kHz

Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

Y Trig: Fras Run

Conter Freq: 1514500000 GHz

#Aman: 40 4B

#VEBW 10 kHz

Total Power

71.769 kHz

-80.071 kHz
49.14 kHz xdB

CBW Power

Middle Channel

Alent Spectrim Anatyner - Dcoupled BW

st Fraquency Center Freq 1.914900000 GHz
Radio Device: BTS

Awg|Held: 00100

FiF Gaincl ow

Ref 20.00 dBm

Center Freq
1914800000 GHz

Center 1.015 GHz
#Res BW 3 kHz

‘Span 400 kHz
#Sweep 100 ms|

fuly

18.9 dBm Occupied Bandwidth

Canter Freq: 1514900000 GHz
me Trig: Fres Run

#Aman: 30 48

#VBW 10 kHz

Total Power

84.204 kHz

99.00
=26.00 dB

Transmit Freq Error
x dB Bandwidth

-73.447 kHz
48.17 kHz xdB

OBW Power

AvgiHold: 30000

Radie Davice: BTS

Span 400 kHz
#Sweep 100 ms|

18.5 dBm

1@0

1@0

High Channel

TEL : +86-755 2302 9901

FAX : +86-755 2302 9901

E-mail : service@cer-mark.com

Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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LTE FDD Band 25-15KHz

Agilent Spectrum Analyzer - Occupled W

Center Freq 1.850100000 GHz

Ref 20.00 dBm

Center 1.85GHz
#hes BW 3 kHz

Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

v
FIF Gkt ow

BPSK

Conter Freq: 1550100000 GHz
Trig: Free Run
SAzen: 30 4B

#VEBW 10 kHz

Total Power

127.78 kHz

~44.775 kHz
106.6 kHz

CBW Power
xdB

Avg|Held: 300000

Alent Spectrim Anatyner - Dcoupled BW

Center Freq 1.850100000 GHz
Radlo Davice: BTS
Ref 20.00 dBm

Center Freq
1850100000 GHz

fug i

Center 1.85 GHz
#Res BW 3 kHz

‘Span 400 kHz
#Sweep 100 ms|

20.5 dBm g Occupied Bandwidth

FiF Gaincl ow

QPSK

9 MM 30, 203
Canter Fraq: 1850100000 GHz Radis S1d: None Frequency
me Trig: Fras Run Avgiold: 300200

#Aman: 30 48 Radie Davice: BTS

R b BT
]

Span 400 kHz
#VBW 10 kHz #Sweep 100 ms|

Total Power 20.9 dBm

119.29 kHz

99.00
=26.00 dB

Transmit Freq Error
x dB Bandwidth

<47.673 kHz
116.4 kHz

OBW Power
xdB

99.00 %
~26.00 dB

1@0

1@0

Agilent Spectrum Analyzer - Occupled W

Center Freq 1.882500000 GHz

Ref 20.00 dBm

Center 1.883 GHz
#hes BW 3 kHz

Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

Y Trig: Fras Run

Comter Freq: 1852600000 GHz

#Aran: 30 48

#VEBW 10 kHz

Total Power

128.08 kHz

-44.137 kHz
105.6 kHz

CBW Power
xdB

Avg|Held: 300000

Low Channel
Ailent Spectrim Anabyzer - Dooupled W

Fraquency Center Freq 1.882500000 GHz

Radio Davice: BTS
Ref 20.00 dBm

Center Freq
1 BE2B00000 GHz

bt

Center 1.883 GHz
#Res BW 3 kHz

‘Span 400 kHz
#Sweep 100 ms|
Sutg

19.5 dBm Occupied Bandwidth

FiF Gaincl ow

Canter Freq: 1832500000 GHz R Mone
me Trig: Fras Run AvgiHold: 30000

#Aman: 30 48 Radie Davice: BTS

Span 400 kHz

#Sweep 100 ms| CF

#VBW 10 kHz 20,000 kHz

Total Power 20.3 dBm

126.31 kHz

99.00
=26.00 dB

Transmit Freq Error
x dB Bandwidth

<44.408 kHz
116.9 kHz

OBW Power
xdB

99.00 %
~26.00 dB

1@0

1@0

Agilent Spectrum Analyzer - Occupled W

'Cr:nlr:r Freq 1.914900000 GHz

Ref 20.00 dBm

e

Center 1.915 GHz
#hes BW 3 kHz

Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

Y Trig: Fras Run

Conter Freq: 1514500000 GHz

#Aran: 30 48

#VEBW 10 kHz

Total Power

127.33 kHz

-44.806 kHz
105.9 kHz

CBW Power
xdB

Avg|Held: 300000

Middle Channel

Agihent Specirum Anasbyrer - Ocoupied BW

Radla Std: Hore ICenler Freq 1.914900000 GHz
Radlo Davice: BTS

Ref 20.00 dBm

Center Freq
1814500000 GHz

k ""*';**I’ i

Center 1.915 GHz
#Res BW 3 kHz

‘Span 400 kHz
#Sweep 100 ms|

20.2 dBm g Occupied Bandwidth

FiF Gaincl ow

(752400, M My 30, 2027
Canter Freq: 1514900000 GHz Radie S1d- None
w Trig: Fres Run AvgiHold: 30000

#Aman: 30 48 Radie Davice: BTS

Span 400 kHz
#VBW 10 kHz #Sweep 100 ms|

Total Power 20.5 dBm

126.81 kHz

99.00
=26.00 dB

Transmit Freq Error
x dB Bandwidth

<44.372 kHz
116.5 kHz

OBW Power
xdB

99.00 %
~26.00 dB

1@0

1@0

High Channel

TEL : +86-755 2302 9901

FAX : +86-755 2302 9901

E-mail : service@cer-mark.com

Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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LTE FDD Band 25-15KHz

Agilent Spectrum Analyzer - Occupled W

Center Freq 1.850100000 GHz

v
FIF Gkt ow

Ref 20.00 dBm

Center 1.85GHz
#hes BW 3 kHz

Occupled Bandwidth
185.31 kHz

1.083 kHz
250.7 kHz

Transmit Freq Error
x dB Bandwidth

BPSK

Conter Freq: 1550100000 GHz
Trig: Free Run
SAzen: 30 4B

#VEBW 10 kHz

Total Power

CBW Power
xdB

Avg|Held: 300000
Radio Davice: BTS

‘Span 400 kHz
#Sweep 100 ms|

17.8 dBm

99.00
=26.00 dB

Alent Spectrim Anatyner - Dcoupled BW

Center Freq 1.850100000 GHz

Ref 20.00 dBm

Center Freq
1850100000 GHz

Center 1.85 GHz
#Res BW 3 kHz

= Occupied Bandwidth

FiF Gaincl ow

QPSK

Canter Freq: 1850900000 GHz
AvgiHold: 30000

me Trig: Fras Run
#Aman: 30 48

#VBW 10 kHz

Total Power

185.24 kHz

Transmit Freq Error
x dB Bandwidth

887 Hz OBW Power

2519 kHz xdB

5100 M My 30, 2023

Fadis S1d: Nene Fregquency

Radie Davice: BTS

Center Freq
1850100000 GHz,

Span 400 kHz
#Sweep 100 ms|

18.1 dBm

12@0

12@0

Agilent Spectrum Analyzer - Occupled W

Center Freq 1.882500000 GHz

Ref 20.00 dBm

Center 1.883 GHz
#hes BW 3 kHz

Occupled Bandwidth
185.90 kHz

1.006 kHz
252.3 kHz

Transmit Freq Error
x dB Bandwidth

Canter Freq: 1882800000 GHz
Y Trig: Fras Run
SAzen: 30 4B

#VEBW 10 kHz

Total Power

CBW Power
xdB

Stat: o
Avg|Held: 300000
Radio Davice: BTS

‘Span 400 kHz
#Sweep 100 ms|

17.6 dBm

99.00
=26.00 dB

Low Channel

Alent Spectrim Anatyner - Dcoupled BW

Fraquency Center Freq 1.882500000 GHz

Ref 20.00 dBm

Center Freq
1 BE2B00000 GHz

Center 1.883 GHz
#Res BW 3 kHz

= Occupied Bandwidth

FiF Gaincl ow

Canter Freq: 1832500000 GHz
AvgiHold: 30000

me Trig: Fras Run
#Aman: 30 48

#VBW 10 kHz

Total Power

185,96 kHz

Transmit Freq Error
x dB Bandwidth

1.381 kHz
246.1 kHz xdB

OBW Power

Radie Davice: BTS

Span 400 kHz
#Sweep 100 ms|

16.7 dBm

/M T R\

99.00 %
~26.00 dB

12@0

12@0

Agilent Spectrum Analyzer - Occupled W

'Cr:nlr:r Freq 1.914900000 GHz
FIF Gt ow
Ref 20.00 dBm

|

Center 1.915 GHz
#Res BW 3 kHz
Occupled Bandwidth
184.50 kHz
1.009 kHz
247.7 kHz

Transmit Freq Error
x dB Bandwidth

Canter Freq: 1914500000 GHz
Y Trig: Fras Run
SAzen: 30 4B

#VEBW 10 kHz

Total Power

CBW Power
xdB

Radlo Ste: Hane
Avg|Held: 300000
Radio Davice: BTS

‘Span 400 kHz
#Sweep 100 ms|

17.9 dBm

99.00
=26.00 dB

Middle Channel

Alent Spectrim Anatyner - Dcoupled BW

ICenler Freq 1.914900000 GHz

Ref 20.00 dBm

Center Freq
1814500000 GHz

Center 1.915 GHz
#Res BW 3 kHz

= Occupied Bandwidth

FiF Gaincl ow

Canter Freq: 1514900000 GHz
AvgiHold: 30000

me Trig: Fres Run
#Aman: 30 48

i ot

#VBW 10 kHz

Total Power

185,20 kHz

Transmit Freq Error
x dB Bandwidth

871 Hz OBW Power

250.2 kHz xdB

MMy 30, 2003

Radie Std: Nane Fregquency

Center Freq
1.514300000 GHz,

Radie Davice: BTS

Span 400 kHz
#Sweep 100 ms|

18.0 dBm

FreqOffset
0 Ha|

99.00 %
~26.00 dB

12@0

12@0

High Channel

TEL : +86-755 2302 9901

FAX

+86-755 2302 9901

E-mail : service@cer-mark.com

Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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4.4 Band Edge compliance

LIMIT

Per FCC §24.238 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

I CMW3500
: 4:"I|-.‘L'[H‘:-'I.II coupler |
) L]
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 lowestand 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
Band 25; recorded worst case for each Channel Bandwidth of LTE Band 25.

er only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by HUAK

TEL : +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
Add: 1-2F,, Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
- | ——. 0000 0 0 0 ]

ed except in full with our prior written permission. The more details and the authenticity of the report will be confirmed at http://www.cer-mark.cor



WAL
. Y HUAK TESTING Page 22 of 42 Report No.: HK2302270554-19E

LTE FDD Band 25-BPSK- 3.75KHz

Agilent Specirum Analyzer - Serge S Aglent Spectrim Analyaer - Swept SA

Center Freq 1.850000000 GHz Bvg Type: Volage Center Freq 1.850000000 GHz #Avg Type: Voltage
PHO: Wide e 00 Avg|Hold: 3030 T AvgiHola: 3030
IF G iAo

Ref Offset 10.11 d8. e - Ref Offset 10.11 8
Ref 20.00 dBm . Ref 20.00 dBm

Center 1.850000 GHz Span 2.000 MHz| Center 1.850000 GHz Span 2.000 MHz
#Res BW 200 Hz #VBW 1.0 kHz Sweep (FFT) ~105.3 ms (601 pts) #Res BW 200 Hz #VBW 1.0 kHz Sweep (FFT) ~105.3 ms (601 pis)

1@0 1@47
Low Channel

Agilent Specirum Analyzer - Serge S Aglent Spectrim Analyaer - Swept SA

C LD E Z MM 30, 2023
Center Freq 1.915000000 GHz Bieg Type: Voltage Center Freq 1.915000000 GHz #Avg Type: Voltage

— PHO: Wids ~+ 1M Movg|Held: 3030 : ] PNC: Widy e T AvgiHold: 3070

IF G iAo

Mkr1

Ref Offset 10.17 d8. Mkr1 - Ref Offset 10.17 48
Ref 20.00 dBm A Ref 20.00 dBm

Center 1.015000 GHz Span 2.000 MHz Center 1.815000 GHz Span 2.000 MHz.
#Res BW 200 Hz #VEBW 1.0 kHz Sweep (FFT) ~105.3 ms (601 pts) #Res BW 200 Hz #VBW 1.0 kHz Sweep (FFT) ~105.3 ms (601 pts)

1@0 1@47
High Channel

TEL : +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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LTE FDD Band 25-QPSK- 3.75KHz

Aglent Spectrim Analyaer - Swept SA

ICenler Freq 1.850000000 GHz

Agilent Specirum Analyzer - Serge S

Bavg Typs: Voltage

Center Freq 1.850000000 GHz AwglHeid: 3030

TN Wide e+ Trig: Free Run

PHO: Wide ~+

[
A,

vg Typa: Voltage
gitold: 200

IF Gaischurtn #aen: 30 4B

Ref Offset 10.11 d8.
Ref 20.00 dBm

Center 1.850000 GHz
#Res BW 200 Hz

Span 2.000 MHz

#VBW 1.0 kHz Sweep (FFT) ~105.3 ms (601 pts)

1Ffiain: At SAman: 30 4B

Ref Offset 10.11 8
Ref 20.00 dBm

Span 2.000 MHz.
Sweep (FFT) ~105.3 ms (601 pts)

Center 1.850000 GHz

#Res BW 200 Hz #VEW 1.0 kHz

1@0

Agilent Specirum Analyzer - Serge S

Bavg Typs: Voltage

Center Freq 1.915000000 GHz AwglHeid: 3030

TN Wide e+ Trig: Free Run

IF Gaischurtn #aen: 30 4B

Ref Offset 10.17 dB
Ref 20.00 dBm

|
|
|
|
|
|
|
|
|
|
i

Center 1.915000 GHz
#Res BW 200 Hz

Span 2.000 MHz

#VBW 1.0 kHz Sweep (FFT) ~105.3 ms (601 pts)

Low Channel

Agilent Spectrum Analyrer - Swept 34

ICenler Freq 1.915000000 GHz
PHO: Widn = T
IFain:Aate SAman: 30 48

BAvg Type: Voltage
AvgiHold: 3070

Ref Offset 10.17 48
Ref 20.00 dBm

Span 2.000 MHz.
Sweep (FFT) ~105.3 ms (601 pts)

Center 1.915000 GHz

#Res BW 200 Hz #VEW 1.0 kHz

1@0

1@47

High Channel

TEL : +86-755 2302 9901

Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

FAX

+86-755 2302 9901

E-mail : service@cer-mark.com
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LTE FDD Band 25-BPSK- 15KHz

Agilent Spectrum Analyzer - Servpe &b

FRef Offset 10.11 d8
Ref 20.00 dBm

L
Center 1.850000 GHz
#Res BW 200 Hz

Genla: Freq 1.850000000 GHz
i

Low Channel

Bavg Typs: Voltage

> Trig: Fres Run Awg|Held: 3000

#Aman: 30 4B
Mkrd

Span 2.000 MHz|
Sweep (FFT) ~105.3 ms (601 pts)

#VBW 1.0 kHz

Center Freq
1 850000000 GHz

StartFreq
1645000000 GHz

StopFreq
1651000000 GHz/

CF Step)
200,000 kHz

ful Han

High Channel

Angtlenst Specirim Anabyner - Swept SA

Center Freq 1.915000000 GH ::;;3.‘.'2?;:&'“"

PO Wi e T1g: Free Run
1F Gain

Samar: 30 4B
Ref Offset 10.17 48
iy Ref 20,00 dBm

Center Freq
1.915000000 GHz,

StartFreq
1514000000 GHz|

Stop Freq
1516000000 GHz

CF Step
200,000 kHz
Aute Man

FreqOffset

OHz

Span 2.000 MHz
Sweep (FFT) ~105.3 ms (601 pts)

Center 1.815000 GHz

#Res BW 200 Hz #VEW 1.0 kHz

1@0

1@0

Mgt Specirum Anlyzer - Seropt S
Center Freq 1850000000 G
IF

FRef Offset 10.11 d8
Ref 20.00 dBm

Lomat® -
Center 1.850000 GHz
#Res BW 200 Hz

TN Wide e+ Trig: Free Run

Bavg Typs: Voltage

HE Mvg|Held: 3090

Gamischurtn #aen: 30 4B

Mkrd

 Span 2.000 MHz
Sweep (FFT) ~105.3 ms (601 pts)

#VBW 1.0 kHz

Center Freq
1 850000000 GHz

StartFreq
1849000000 GHz|

StopFreq
1651000000 GHz/

CF Step)
200,000 kHz
Man

ful

Angtlenst Specirim Anabyner - Swept SA

#Avg Type: RMS

'Cenler Freq 1.915000000 GHz
AvgiHold: 3020

FHO: Widg ~w= 1T Fres Run
IFGaintate  BAmtan: 40 48

N
Ref Offset 10.17 48
iy Ref 30,00 dBm
Center Freq
1.915000000 GHz,

StartFreq
1514000000 GHz|

Stop Freq
1516000000 GHz

CF Step
200,000 kHz
Aute Man

FreqOffset

OHz

Span 2.000 MHz
05,3 ms (2000 pis)

Center 1.915000 GHz

#Res BW 200 Hz #VBW 1.0 kHz Sweep (FFT)

Aghlent Spectrum Analyzes - Swept SA
R

Ref Offset 10.11 dB.
Ref 30.00 dBm

Center 1.850000 GHz
#Res BW 1.0 kHz

Center Freq 1.850000000 GHz

1@11

Hhvg Type: RMS
AvglHold: 3007300

|012:50:33 P8 Apr 11, 2023
TRACE
Tvee|

PHO: Wide ~— 1rig: Free Run e

IFGain-Low #atten: 40 df

Span 2.000 MHz
#Sweep 100.7 ms (10000 pts)

#VBW 3.0 kHz*

12@0

Frequency

Center Freq
1.860000000 GHz

Agilent Spectrum Anslyzes - Swept SA
R

¥Avg Type: RMS Frequency

Center Freq 1.915000000 GHz
AvglHold: 3007200

PHO: Wide ——
1FGaincLow

Trig: Free Run
BAtten: 40 4B

Ref Offset 10.17 dB
Ref 30.00 dBm

Center Freq
1.515000000 GHz|

StartFreq
1814000000 GHz,

StopFreq
1.916000000 GHz

Freq Offset
0 Hz,

Center 1915000 GHz
#Res BW 1.0 kHz

Span 2.000 MHz

#VBW 3.0 KHz* #Sweep 100.7 ms (10000 pts)

TEL : +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China




HUAK TESTING

Page 25 of 42

Report No.: HK2302270554-19E

LTE FDD Band 25-QPSK- 15KHz

Ref Offset 10.11 dB
[+

Center 1.850000 GHz
#Res BW 200 Hz

FHO;
1FGaischuin

Low Channel

Bavg Typs: RMS
Wids ~v- Trig: Fres Run
#Azen 40 4B

PhhNoise Opt|

¥ N—
Span 2.000 MHz

#VEW 1.0 kHz Sweep (FFT) ~105.3 ms (1000 pts)|

Angtlenst Specirim Anabyner - Swept SA

Center 1.915000 GHz
#Res BW 200 Hz

'Cenlar Freq 1.915000000 GHz
FHO: Widy ~e 17 Fres Run
IFain:Aate SAman: 30 48

High Channel

#Avg Type: Volage
AugPold: 3030

Center Freq
1.516000000 GHz,

StartFreq
1514000000 GHz|

Stop Freq
1516000000 GHz,

CF Step
200,000 kHz
Aute Man

FreqOffset

OHz

1 .|
Span 2.000 MHz
Sweep (FFT) ~105.3ms (601 pts)

#VEW 1.0 kHz

-

1@0

Agslent Spectrum Analyzer - Sewept S

'Genlax Freq 1.850000000 GHz

FRef Offset 10.11 dB
dBm

Center 1.850000 GHz
#Res BW 200 Hz

TN Wide e+ Trig: Free Run
IF Gaiachurin

Bavg Typs: Voltage
Awg|Held: 3000
#Aman: 30 4B

Center Freq

" Span 2.000 MHz|
#VEW 1.0 kHz Sweep (FFT) ~105.3 ms (601 pts)

Angtlenst Specirim Anabyner - Swept SA

'Cenlar Freq 1.915000000 GHz
FHO: Widg ~w= 1T Fres Run
IFGaintate  BAen: 30 48

Ref Offset 10.17 dB
Ref

Center 1.915000 GHz
#Res BW 200 Hz

BAvg Type: Voltage
AvgiHold: 3070

Center Freq
1.516000000 GHz,

StartFreq
1514000000 GHz|

Stop Freq
1516000000 GHz

CF Step
200,000 kHz

Aute Man

FreqOffset

OHz

Span 2.000 MHz
Sweep (FFT) ~105.3ms (601 pts)

#VEW 1.0 kHz

1@11

1@11

Agflent Spectrum Analyzes - Swept SA

Ref Offset 10.11 dB
Ref 30.00 dBm

Center 1.850000 GHz
#Res BW 1.0 kHz

#hvg Type: RMS Frequency

e ~» Trig: Free Run AvglHold: 3007200

#Anten: 40 B

Center Freq
1860000000 GHz

FreqOffset
OHz

‘Span 2.000 MHz

#VBW 3.0 kHz* #Sweep 100.7 ms (10000 pts)|

Ref Offset 10.17 d8
Ref 30.00 dBm

Center 1.915000 GHz
#Res BW 1.0 kHz

Apflent Spectrum Analyzer - Swept SA
g R

#hvg Type: RMS Frequency

Trig: Free Run AvglHold: 3001300

s
AAtten: 40 dB

Center Freq
1916000000 GHz|

Freq Offset
0Hz

Span 2.000 MHz

#VBW 3.0 kHz" #Sweep 100.7 ms (10000 pts)

TEL : +86-755 2302 9901 FAX
Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

+86-755 2302 9901 E-mail : service@cer-mark.com
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LIMIT
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Per FCC §24.238, 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

EUT

| [nrecnional coupler

TEST PROCEDURE

L]

CMW500

Spectrum
Analvzer

The EUT was setup according to EIA/TIA 603D

a.
b.

c.
d.
e.

Place the EUT on a bench and set it in transmitting mode.
Connect a low loss RF cable from the antenna port to a spectrum analyzer andCMW500 by a Directional

Couple.

EUT Communicate with CMW500, then select a channel for testing.
Add a correction factor to the display of spectrum, and then test.

The resolution bandwidth of the spectrum analyzer was setsufficient scans were taken to show the out of
band Emission if any up to10"™ harmonic.
Please refer to following tables for test antenna conducted emissions.

Working Sub range Sweep time
Frequency (GH2) RIS VB (s)
LTE Band 25 0.01~20 1 MHz 3 MHz Auto

TEST RESULTS

Remark:
1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
Band 25; recorded worst case at the QPSK Mode for each Channel Bandwidth of LTE Band 25

Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

TEL : +86-755 2302 9901 FAX :

+86-755 2302 9901

E-mail : service@cer-mark.com

ill be confirmed at http://www.cer-mark.cot
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LTE FDD Band 25-QPSK-3.75KHz
Low Channel

1@0

Agslent Spectrum Analyzer - Sewept S

Center Freq 515.000000 MHz Bhcg Type: RMS
PNz Bagt ~w 1O Fres Run Awg|Held: 5080

O
L e #Aman: 36 4B

FRef Offset 10.11 dB
[+

Start 30.0 MHz
#Res BW 1.0 MHz

Stop 1.0000 GHz |
#VBW 3.0 MHz* Sweep 2,000 ms (30001 pts)

1@47

'Cenlar Freq 515.000000 MHz Bhvg Type: RMS

Ot e Trig: Fres Run AugPold: 8050
F Gl ww FAman: 35 4B

Angtlenst Specirim Anabyner - Swept SA

Start 30.0 MHz

#Res BW 1.0 MHz #VEW 3.0 MHz*

Sweep 2.000 ms (30001 pts)

Center Freq
615.000000 MHz

StartFreq
30.000000 MHz|

Stop Freq
1,000000000 GHz,

CF Step
B7.000000 MHz|
Man|

30MHz~1GHz

Agslent Spectrum Analyzer - Sewept S

Center Freq 3.000000000 GHz Bheg Type: RMS
. v Trig:Frea Run Ag|Hold: 21

O
#Aman: 36 4B

FRef Offset 10
2

Start 1,000 GHz
#Res BW 1.0 MHz

" Stop 5.000 GHz |
#VBW 3.0 MHz* #Sweep 5,000 s (30001 pts)

30MHz~1GHz

Agilent Spectrum Anatyzer - Swept SA
'Cenlar Freq 3.000000000 GHz Bhvg Type: RMS

PO Fasi ~e- 17 Free Run AvgiHold: 33

IF Galndsw SAman: 35 4B

Ref Offset 10.11 d8 Mk
iy Ref 25,00 dBm

1

Start 1.000 GHz
#Res BW 1.0 MHz

" Stop 5.000 GHz,
#VBW 3.0 MHz* #Sweep 5.000 s (30001 pts)

Center Freq
3000000000 GHz.

StartFreq
1.000000000 GHz|

Stop Freq

5000000000 GHz|

CF Step
A00,000000 MHz

uto Man

FreqOffset

OHz

1GHz ~5GHz

Agslent Spectrum Analyzer - Sewept S
g Type: RMS

* Trig: Fres Run Awg|Held: 30
#Amen 20 4B

Ref Offset 10.11 dB
Ref 10.00 dBm

Stop 12.000 GHz |
#Sweep 5,000 s (30001 pts)

Start 5,000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

1GHz ~5GHz
SomnlnM'm-!—nu

'Cenlar Freq 8.500000000 GHz Bhvg Type: RMS
PO Fasi ~e- 17 Free Run AvgiHold: 33

F Gl ww FAman: 20 4B

Ref Offset 10.11 8
iy Ref 10,00 dBm

Stop 12.000 GHz |
#Sweep 5.000 s (30001 pts))

Start 5,000 GHz

#Res BW 1.0 MHz #VEW 3.0 MHz*

5GHz ~12GHz

5GHz ~12GHz

TEL : +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com

Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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Agilent Specirum Analyzer - Serge S

Ref Offset 10.11 dB
Ref 10.00 dBm

Start 12.000 GHz
#Res BW 1.0 MHz

E!.-nlr:r Freq 19.250000000 GHz

Bavg Type: RMS
Trig: Fres Run Avg|Held: 35

#Amen 20 4B

PHO: Fast —
IF Gialn:Low

#VBW 3.0 MHz*

Stop 26,500 GHz |
#Sweep 5.000 5 (30001 pts)

Page 28 of 42 Report No.: HK2302270554-19E

Aglent Spectrim Analyaer - Swept SA

#Avg Type: RMS

Center Freq 19.250000000 Hz Trig: Fran Fin -t

0- Fast e
F Gl ww FAman: 20 4B

Ref Offset 10.11 8
Ref 10.00 dBm

Start 12.000 GHz
#Res BW 1.0 MHz

Stop 26.500 GHz

#VEW 3.0 MHz* 00 5 (30001 pts)

12GHz ~26.5GHz

12GHz ~26.5GHz

TEL : +86-755 2302 9901

FAX :
Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

+86-755 2302 9901 E-mail : service@cer-mark.com
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LTE FDD Band 25-QPSK-3.75KHz

Middle Channel

Agilent Spectrum Analyzer - Servpe &b

Center Freq 515.000000 MHz
X

Ref Offset
Ref 25.0

Start 30.0 MHz
#Res BW 1.0 MHz

N Fasi
IF Gialn:Low

#VBW 3.0 MHz*

Aot Spectrum Anabyrer - Swept S4
Bheg Type: RMS 'Cenler Freq 515.000000 MHz
Trig: Frea Run AwgjHsld: 5080
#Atar: 36 9B

Ref Offset 10.09 48
iy Ref 25,00 dBm

Start 30.0 MHz
#Res BW 1.0 MHz

Stop 1.0000 GHz
Sweep 2.000 ms (30001 pts)

IO Fasi -
IF Galn ow

#VEW 3.0 MHz*

#Avg Type: RMS
Y Trig: Fras Run AugPold: 8050

BAman: 35 4B

$top 1.0000 GHz
Sweep 2.000 ms (30001 pts)

Agiient Specirum Analyzer - Sevpe 4
'Genlax Freq 3.000000000 GHz
#Gaint

FRef Offset 10.08 d8

Ref 25,0 dBm

1

Start 1,000 GHz
#Res BW 1.0 MHz

30MHz~1GHz

it mw- Trig: Fres Run

#VBW 3.0 MHz*

Angtlenst Specirim Anabyner - Swept SA

Bavg Type: RMS
Awg|Held: 30
#Aman: 35 4B

Ref Offset 10.09 48
Ref 25.00 dBm

Center Freq 1

3,000000000 GHz

StartFreq
1.000000000 GHz!

StopFreq
5000000000 GHz

CF Step)
400,000000 MHz
Auto Man

™ ™|

Start 1.000 GHz
#Res BW 1.0 MHz

" Stop 5.000 GHz |
#Sweep 5.000 s (30001 pts))

'Cenler Freq 3.000000000 GHz

P0- Fast ~w= 17ig: Fres Run
IF Galnd ow

30MHz~1GHz

#Avg Type: RMS
AvgiHold: 30
ST 3 46

Center Freq
3000000000 GHz.

StartFreq
1.000000000 GHz|

Stop Freq
5000000000 GHz

CF Step
A00,000000 MHz

Aute Man

FreqOffset

OHz

"~ Stop 5.000 GHz|
#VBW 3.0 MHz* #Sweep 5.000 s (30001 pts)

Agilent Spectrum Analyzer - Servpe &b

'Genlax Freq 8.500000000 GHz
Vi

FRef Offset 10.09 d8
Ref 10.00 dBm

Start 5,000 GHz
#Res BW 1.0 MHz

RPN Trig: Fras Run
IF Galn:L e

#VBW 3.0 MHz*

1GHz ~5GHz

Angtlenst Specirim Anabyner - Swept SA

Bavg Type: RMS
oweg|Held: 373
#Amen 20 4B

Ref Offset 10.09 48
iy Ref 10,00 dBm

Start 5.000 GHz

Stop 12.000 GHz
#Res BW 1.0 MHz

#Sweep 5.000 s (30001 pts)

'Cenler Freq 8.500000000 GHz

P10 Fast
IF Galn ow

1GHz ~5GHz

#Avg Type: RMS
e Trig: Fres Run AugPold: 37

#Aman: 20 48

Stop 12.000 GHz |
#VBW 3.0 MHz* #Sweep 5.000 5 (30001 pts)

5GHz ~12GHz

\ L

5GHz ~12GHz

TEL : +86-755 2302 9901

FAX

+86-755 2302 9901

E-mail : service@cer-mark.com

Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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Agilent Specirum Analyzer - Serge S Aglent Spectrim Analyaer - Swept SA

Center Freq 19.250000000 GHz Biieg Type: RMS Center Freq 19.250000000 GHz Bhvg Type: RMS
PNO: bast ~# 17 Fres Run Arg|Held: 20 PIO; Fast ~w Trig: Free Run AvgiHola: 30
FGalniow  WATen: 20 4B WWGaindlew  BAtem: 30 4B

Ref Offset 10,08 d8 il ¢ 4 Ref Offset 10.09 d8
Ref 10.00 dBm —— Ref 10.00 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* 00 5 (30001 pts)

12GHz ~26.5GHz 12GHz ~26.5GHz

TEL : +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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LTE FDD Band 25-QPSK-3.75KHz

High Channel

Agilent Spectrum Analyzer - Servpe &b

Center Freq 515.000000 MHz
X

T Trig: Fras Run
IF Galn:L e

#Aman: 36 4B

FRef Offset 10.17 d8
Ref 25.00 dBm

Start 30.0 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

1@0

1@47

Angtlenst Specirim Anabyner - Swept SA

'Cenler Freq 515.000000 MHz
PO Fasi ~e- 17 Free Run
IF Galndsw SAman: 35 4B

Bavg Type: RMS
owg|Held: 5050

Ref Offset 10.17 48
iy Ref 25,00 dBm

Start 30.0 MHz
#Res BW 1.0 MHz

Stop 1.0000 GHz

Sweep 2,000 ms (30001 pts) #VEW 3.0 MHz*

#Avg Type: RMS
AvgiHold: 5080

Center Freq
615.000000 MHz

StartFreq
30.000000 MHz|

Stop Freq
1.000000000 GHz

CF Step
B7.000000 MHz|

Aute Man

FreqOffset

OHz

$lop 1.0000 GHz
Sweep 2.000 ms (30001 pts)

Agilent Spectrum Analyzer - Servpe &b

> Trig: Fres Run
#Aman: 36 4B

PNO: Fast —¥
IF Gialn:Low

Start 1,000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

30MHz~1GHz

Angtlenst Specirim Anabyner - Swept SA

Bavg Type: RMS

'Cenler Freq 3.000000000 GHz
Mvg|Held: 33

P0- Fast ~= 17ig: Fres Run

F Gl ww FAman: 35 4B

Ref Offset 10.17 48
iy Ref 25,00 dBm

1

Start 1.000 GHz
#Res BW 1.0 MHz

" Stop 5.000 GHz |
#Sweep 5.000 s (30001 pts)) #VEW 3.0 MHz*

30MHz~1GHz

#Avg Type: RMS
AvgiHold: 30

Center Freq
3000000000 GHz

StartFreq
1.000000000 GHz|

Stop Freq
5000000000 GHz

CF Step
A00,000000 MHz

m =
FreqOffset

OHz

" Stop 5.000 GHz,
#Sweep 5.000 s (30001 pts))

Agilent Spectrum Analyzer - Servpe &b

'Genlax Freq 8.500000000 GHz
PN

IF Gialn:Low

it mw- Trig: Fres Run
#Amen 20 4B

Ref Offset 10.17 dB
Ref 10.00 dBm

Start 5,000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

1GHz ~5GHz

Angtlenst Specirim Anabyner - Swept SA

'Cenler Freq 8.500000000 GHz
VRO Fast e Trig: Fres Run
IF Galndsw SAman: 20 48

Bavg Type: RMS
Awg|Held: 30

Ref Offset 10.17 48
iy Ref 10,00 dBm

Start 5.000 GHz
#Res BW 1.0 MHz

Stop 12.000 GHz

#Sweep 5.000 s (30001 pts) #VEW 3.0 MHz*

1GHz ~5GHz

#Avg Type: RMS
AvgiHold: 30

Siop 12.000 GHz
#Sweep 5.000 s (30001 pts))

5GHz ~12GHz

5GHz ~12GHz

TEL : +86-755 2302 9901

FAX : +86-755 2302 9901

E-mail : service@cer-mark.com

Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
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Agilent Specirum Analyzer - Serge S Aglent Spectrim Analyaer - Swept SA

Center Freq 19.250000000 GHz Biieg Type: RMS " Center Freq 19.250000000 GHz Bhvg Type: RMS
PNO: bast ~# 17 Fres Run Arg|Held: 20 PIO; Fast ~w Trig: Free Run AvgiHola: 30
FGalniow  WATen: 20 4B WWGaindlew  BAtem: 30 4B

Ref Offset 10.17 48
Ref 10.00 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 #VEW 3.0 MHz* #Sweep 5.000 s (30001 pts))

12GHz ~26.5GHz 12GHz ~26.5GHz

/M T R\

TEL : +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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LTE FDD Band 25-QPSK-15KHz

Low Channel

Middle Channel

Agslent Spectrum Analyzer - Sewept S

Start 30.0 MHz
#Res BW 1.0 MHz

Center Freq 515.000000 MHz

Nz fast =w- Trig:Fres Run
uw

#VBW 3.0 MHz*

12@0

Bavg Type: RMS
Awg|Held: 5080
#Aman: 36 4B

Center Freq
515.000000 MHz

Start Freq
30.000000 MHz

StopFreq
1,000000000 GHz!

Stop 1.0000 GHz |
Sweep 2.000 ms (30001 pts)

Angtlenst Specirim Anabyner - Swept SA

'Cenlar Freq 515.000000 MHz

IF Galn ow

Fuef Offset 10.03 dB
Ref 25.00 dBm

Start 30.0 MHz
#Res BW 1.0 MHz

T e T Frae fun

#VEW 3.0 MHz*

12@0

#Avg Type: RMS
AugiHald: 60850
BAman: 35 4B

Center Freq
615.000000 MHz

StartFreq
30.000000 MHz|

Stop Freq
1,000000000 GHz,

CF Step
B7.000000 MHz|
ute Man
FreqOffset

OHz

“Stop 1.0000 GHz|
Sweep 2.000 ms (30001 pts)

Agslent Spectrum Analyzer - Sewept S

Start 1,000 GHz
#Res BW 1.0 MHz

PNO: Fast —¥

IF Galn:Low

#VBW 3.0 MHz*

30MHz~1GHz

Bavg Type: RMS
> Trig: Fres Run Awg|Held: 30

#Aman: 36 4B

" Stop 5.000 GHz |
#Sweep 5,000 s (30001 pts)

Angtlenst Specirim Anabyner - Swept SA

'Cenlar Freq 3.000000000 GHz

P0- Fast ~= 17ig: Fres Run
IF Galnd ow

Fuef Offset 10.03 dB
Ref 25.00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz

#VEW 3.0 MHz*

30MHz~1GHz

#Avg Type: RMS
AvgiHold: 30
BAman: 35 4B

M

Center Freq
3000000000 GHz.

StartFreq
1.000000000 GHz|

Stop Freq
5000000000 GHz

CF Step
A00,000000 MHz

i uto Man
FreqOfiset

OHz

" Stop 5.000 GHz,
#Sweep 5.000 s (30001 pts))

Agslent Spectrum Analyzer - Sewept S

Start 5,000 GHz
#Res BW 1.0 MHz

Ref Offset 10.11 dB
Adiv Ref 10.00 dBm

#VBW 3.0 MHz*

O
#Amen 20 4B

1GHz ~5GHz

Bavg Type: RMS

> Trig: Fres Run Awg|Held: 30

Stop 12.000 GHz |
#Sweep 5,000 s (30001 pts)

Angtlenst Specirim Anabyner - Swept SA

'Cenlar Freq 8.500000000 GHz
"

Fuef Offset 10.03 dB
Ref 10.00 dBm

Start 5,000 GHz
#Res BW 1.0 MHz

=

o T
F Gl ww FAman: 20 4B

#VEW 3.0 MHz*

1GHz ~5GHz

#Avg Type: RMS
rig: Fras Run AvgiHold: 30

Stop 12.000 GHz |
#Sweep 5.000 s (30001 pts))

5GHz ~12GHz

5GHz ~12GHz

TEL : +86-755 2302 9901 FAX

Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

+86-755 2302 9901 E-mail : service@cer-mark.com
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Agilent Specirum Analyzer - Swrge S

Aglent Spectrim Analyaer - Swept SA

#Avg Type: RMS
AvgiHold: 30

o e Center Freq 19.250000000 GHz
PNOC Fast - = PRO: Fast -
IF Galn:L ow #Amen 20 4B IF Gaind ow

o Trig: Fras Run
#aman: 20 4B

Ref Offset 10.11 dB
Ref 10.00 dBm

Ref Offset 10.09 48
Ref 10.00 dBm

Start 12.000 GHz
#Res BW 1.0 MHz

Start 12.000 GHz
#Res BW 1.0 MHz

Stop 26,500 GHz |
#Sweep 5.000 5 (30001 pts)

Stop 26.500 GHz

#VBW 3.0 MHz" #VEW 3.0 MHz* #Sweep 5.000 s (30001 pts))

12GHz ~26.5GHz 12GHz ~26.5GHz

TEL : +86-755 2302 9901

FAX :
Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

+86-755 2302 9901

E-mail : service@cer-mark.com
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LTE FDD Band 25-QPSK-15KHz

High Channel

Agilent Specirum Anabyzer

Start 30.0 MHz
#Res BW 1.0 MHz

Soropt Sh Aglent Spectrim Analyaer - Swept SA

Center Freq 515.000000 MHz Biieg Type: RMS x Center Freq 3.000000000 GHz
PNO: Faw —w- Trig: Frae Run Hrug|Hold: 5080 Y P Fasi
IF Galn:Low #Azen: 36 4B . IF Gaindsw

10.17 dB Fef Offset 10,17 dB

0 dBm . T Ref 25.00 dBm

1

Stop 1.0000 GHz Start 1,000 GHz

#Avg Type: RMS

W Trig: Fras Run AvgiHold: 33

SAmen: 36 4B

Stop 5.000 GHz

#VBW 3.0 MHz* Sweep 2,000 ms (30001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (30001 pts)

Agilent Specirum Anabyzer

|
Start 5.000 GHz
#Res BW 1.0 MHz

Ref Offset 10.17 d8 -
Ref 10.00 dBm - Ref 10.00 dBm

30MHz~1GHz

Soropt Sh Aglent Spectrim Analyaer - Swept SA

Center Freq B.500000000 GHz v Type: RMS Cm T Center Freq 19.250000000 GHz
PrRo: F

NGz Fast e Trig Frea Run Aug|Hold: 30

i 5 ol
IF Galn:L e #Amen: 20 4B rd IF GalnLew

Fef Offset 10,17 dB

| A W-—"r\'r\‘*\f‘ﬁ

Stop 12.000 GHz | Start 12.000 GHz

#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)

#Avg Type: RMS
AvgiHold: 30

' &/

\ L

Stop 26.500 GHz

5GHz ~12GHz

12GHz ~26.5GHz
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4.6 Radiated Spurious Emssion

TEST APPLICABLE

Per FCC §24.238, 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

SA Signal
Substitute Generator
Antenna
s % 3%
- QI
5 3 Receiving Antenna
=
i
il = Ty
: i

Y

D

Receiving Antenna

Allenuator

IAAAA

TEST PROCEDURE

1. EUT was placed on a 1.50 meter high non-conductive stand at a 3 meter test distance from the receive
antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for emission
measurements. The height of receiving antenna is 1.50m. Detected emissions were maximized at each
frequency by rotating the EUT through 360° and adjusting the receiving antenna polarization. The radiated
emission measurements of all transmit frequencies in three channels (High, Middle, Low) were measured
with peak detector.

2. Alog-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of the EUT.
The log-periodic antenna will be driven by a signal generator and the level will be adjusted till the same
power value on the spectrum analyzer or receiver. The level of the spurious emissions can be calculated
through the level of the signal generator, cable loss, the gain of the substitution antenna and the reading
of the spectrum analyzer or receiver.
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3. The EUT is then put into continuously transmitting mode at its maximum power level during the test.Set
Test Receiver or Spectrum RBW=1MHz,VBW=3MHz, And the maximum value of the receiver should be
recorded as (P,).

4. The EUT shall be replaced by a substitution antenna.ln the chamber, an substitution antenna for the
frequency band of interest is placed at the reference point of the chamber. An RF Signal source for the
frequency band of interest isconnected to the substitution antenna with a cable that has been constructed
to not interfere with the radiation pattern of the antenna. A power (Pyea) is applied to the input of the
substitution antenna, and adjust the level of the signal generator output until the value of the receiver
reach the previously recorded (P,). The power of signal source (Pyes) is recorded. The test should be
performed by rotating the test item and adjusting the receiving antenna polarization.

5. A amplifier should be connected to the Signal Source output port. And the cable should be connect
between the Amplifier and the Substitution Antenna. The cable loss (P) ,the Substitution Antenna Gain
(Ga) and the Amplifier Gain (Pag) should be recorded after test.

The measurement results are obtained as described below:
Power(EIRP)=Pyea- Pag - Pat Ga

6. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi) and
known input power.

7. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dBi.

8. In order to make sure test results more clearly,we set frequency range and sweep time for difference
frequency range as follows table:

Working Subrange Sweep time
Frequency (GH2) R VB (s)
0.03~1 100KHz 300KHz 10
LTE Bgge'2S 1~20 1 MHz 3 MHz 2
TEST LIMITS

According to 24.238 specify that 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 + 10 log(P) dB.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43 + 10 log (P)
dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified minimum
attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13 dBm. At 0.001 W (0
dBm) the minimum attenuation is 13 dB, which again yields a limit of -13 dBm. In this way a translation of the
specification from relative to absolute terms is carried out.

Frequency Channel Frequency Range Verdict
Low 30MHz -20GHz PASS

LTE Band 25 Middle 30MHz -20GHz PASS
High 30MHz -20GHz PASS

Radiated Measurement:

Remark:

1. We measured all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE Band 25;
recorded worst case for each Channel Bandwidth of LTE Band 25.

2. EIRP=Pyea(dBM)-P(dB) +G(dBi)

3. Not recorded other points as values lower than limits.

4. Margin = Limit — EIRP

LTE Band 25-15KHz-BPSK-Low Channel

Add: 1-2F., Building B2, Junfeng Zhongcheng Zhizao Innovation Park, Heping Community, Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

FraEy Puea Pq Diatance Antce;;na EleFilF(’ LIt A Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
3700.2 -44 .52 4.39 3.00 12.34 -36.57 -13.00 23.57 H
5550.3 -47.61 5.31 3.00 13.52 -394 -13.00 26.4 H
3700.2 -51.35 4.39 3.00 12.34 -43.4 -13.00 304 V
5550.3 -53.9 5.31 3.00 13.52 -45.69 -13.00 32.69 \%
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LTE Band 25-15KHz-BPSK-Middle Channel

Frequency Phea Pq Diatance AntGe?ma EIeF\?”F§ Lt Lk el Polarization

(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)

3765.0 -41.07 4.41 3.00 12.34 -33.14 -13.00 20.14 H

5647.5 -48.99 5.38 3.00 13.58 -40.79 -13.00 27.79 H

3765.0 -43.13 4.41 3.00 12.34 -35.2 -13.00 22.2 \%

5647.5 -44 .44 5.38 3.00 13.58 -36.24 -13.00 23.24 \%

LTE Band 25-15KHz-BPSK-High Channel
G Peak . .
Frequency Phvea Pq - 2 Limit Margin o
Diatance | Antenna EIRP Polarization

(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)

3829.8 -44 49 4.45 3.00 12.45 -36.49 -13.00 23.49 H

57447 -48.94 5.47 3.00 13.66 -40.75 -13.00 27.75 H

3829.8 -47 11 4.45 3.00 12.45 -39.11 -13.00 26.11 V

57447 -49.85 5.48 3.00 13.66 -41.67 -13.00 28.67 V
LTE Band 25-15KHz-QPSK-Low Channel

G Peak . .
Frequency Puea Pq . 2 Limit Margin _—
Diatance | Antenna EIRP Polarization

(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)

3700.2 -44 41 4.39 3.00 12.34 -36.46 -13.00 23.46 H

5550.3 -48.88 5.31 3.00 13.52 -40.67 -13.00 27.67 H

3700.2 -42.03 4.39 3.00 12.34 -34.08 -13.00 21.08 \%

5550.3 -50.47 5.31 3.00 13.52 -42.26 -13.00 29.26 \% R
LTE Band 25-15KHz-QPSK-Middle Channel ﬁ
Frequency Puea Pq Diatance AntGe;na EleFiﬂF§ Lt Margin |\ 5\ rization F

(MHz) (dBm) (dB) Gain(@p) | (dBm) (dBm) (dB) \

3765.0 -42.55 4.41 3.00 12.34 -34.62 -13.00 21.62 H N

5647.5 -49.35 5.38 3.00 13.58 -41.15 -13.00 28.15 H

3765.0 -41.74 4.41 3.00 12.34 -33.81 -13.00 20.81 \Y

5647.5 -52.33 5.38 3.00 13.58 -44.13 -13.00 31.13 \

LTE Band 25-15KHz-QPSK-High Channel
G Peak . .
Frequency Phea Pa - 2 Limit Margin o
Diatance | Antenna EIRP Polarization

(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)

3829.8 -44 .04 4.45 3.00 12.45 -36.04 -13.00 23.04 H

57447 -49.1 5.47 3.00 13.66 -40.91 -13.00 27.91 H

3829.8 -45.39 4.45 3.00 12.45 -37.39 -13.00 24.39 V

57447 -51.26 5.48 3.00 13.66 -43.08 -13.00 30.08 V
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4.7 Frequency Stability
LIMIT

According to §24.235, §2.1055 requirement, the frequency stability shall be sufficient to ensure that the
fundamental emissions stay within the authorized bands of operation and should not exceed 2.5ppm.

TEST CONFIGURATION

OVEN ROOM
COMMUNICATION
SIMULATOR ANTENNA
EXTERNAL POWER SOURCE
DC POWER SUPPLY EUT

TEST PROCEDURE

The EUT was setup according to EIA/TIA 603D

Frequency Stability Under Temperature Variations:

In order to measure the carrier frequency under the condition of AFC lock, it is necessary to make
measurements with the EUT in a “call mode”. This is accomplished with the use of R&S CMW500 DIGITAL
RADIO COMMUNICATION TESTER.

1. Measure the carrier frequency at room temperature.

2. Subject the EUT to overnight soak at -30°C.

3. With the EUT, powered via nominal voltage, connected to the CMW500 and in a simulated call on middle
channel for LTE band 2, measure the carrier frequency. These measurements should be made within 2
minutes of Powering up the EUT, to prevent significant self-warming.

4. Repeat the above measurements at 10°C increments from -30°C to +50°C. Allow at least 1.5 hours at each
temperature, unpowered, before making measurements.

5. Re-measure carrier frequency at room temperature with nominal voltage. Vary supply voltage from
minimum voltage to maximum voltage, in 0.1Volt increments re-measuring carrier frequency at each voltage.
Pause at nominal voltage for 1.5 hours unpowered, to allow any self-heating to stabilize, before continuing.
6. Subject the EUT to overnight soak at +50°C.

7. With the EUT, powered via nominal voltage, connected to the CMW500 and in a simulated call on the
centre channel, measure the carrier frequency. These measurements should be made within 2 minutes of
Powering up the EUT, to prevent significant self-warming.

8. Repeat the above measurements at 10 'C increments from +50°C to -30°C. Allow at least 1.5 hours at each
temperature, unpowered, before making measurements

9. At all temperature levels hold the temperature to +/- 0.5°C during the measurement procedure.

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, recordthe maximum
frequency change.

TEL : +86-755 2302 9901 FAX : +86-755 2302 9901 E-mail : service@cer-mark.com
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TEST RESULTS

Remark:
1. We testedall RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE Band 25;
recorded worst case.

LTE Band 25, 15KHz , BPSK (worst case of all bandwidths)

LTE Band 25
DC Power Tem p:arature Frequency Frequency Limit Vil
(') error(Hz) error(ppm) (ppm)
3.15 20 -38.52 -0.020820 2.50 PASS
3.70 20 -39.19 -0.021183 2.50 PASS
4.26 20 -37.68 -0.020366 2.50 PASS
3.70 -30 -40.84 -0.022074 2.50 PASS
3.70 -20 -46.25 -0.024999 2.50 PASS
3.70 -10 -43.73 -0.023637 2.50 PASS
3.70 0 -37.91 -0.020138 2.50 PASS
3.70 10 -39.95 -0.021222 2.50 PASS
3.70 20 -40.41 -0.021466 2.50 PASS
3.70 30 -39.50 -0.020983 2.50 PASS
3.70 40 -36.49 -0.019384 2.50 PASS
3.70 50 -33.44 -0.017764 2.50 PASS
LTE Band 25, 15KHz , QPSK (worst case of all bandwidths)
LTE Band 25
Temperature Frequenc Frequenc Limit .
DC Power (C) err?)r(Hz)y erroqr(ppm); (ppm) Verdict
3.15 20 -36.94 -0.019966 2.50 PASS
3.70 20 -41.99 -0.022696 2.50 PASS
4.26 20 -40.95 -0.022134 2.50 PASS
3.70 -30 -42.75 -0.023107 2.50 PASS
3.70 -20 -42.92 -0.023199 2.50 PASS
3.70 -10 -39.63 -0.021420 2.50 PASS
3.70 0 -33.34 -0.017710 2.50 PASS
3.70 10 -29.77 -0.015814 2.50 PASS
3.70 20 -27.63 -0.014677 2.50 PASS
3.70 30 -35.16 -0.018677 2.50 PASS
3.70 40 -30.74 -0.016329 2.50 PASS
3.70 50 -29.96 -0.015915 2.50 PASS
The results shown in this test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is issued by HUAK
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5 Test Setup Photos of the EUT
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6 Photos of the EUT

Reference to the report: ANNEX A of external photos and ANNEX B of internal photos.
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