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Date of issue
Equipment under Test : GPS Tracker
Model /Type : BT41-01
Series Models ; T4101-03-04
Applicant : PowUnity GmbH
Address : Feldstrasse 9d Innsbruck, 6020 Austria
Manufacturer : PowUnity GmbH
Address : Feldstrasse 9d Innsbruck, 6020 Austria
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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.

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.com
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1 Test Standards

The tests were performed according to following standards:

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

FCC Part 22Subpart H:PRIVATE LAND MOBILE RADIO SERVICES.

ANSI/TIA-603-E-2016: Land Mobile FM or PM Communications Equipment Measurement and Performance
Standards.

ANSI C63.26-2015: IEEE/ANSI Standard for Compliance Testing of Transmitters Used in Licensed Radio
Services.

FCC KDB 971168D01 v03r01 Power Meas License Digital Systems.
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2 Summary

2.1 General Remarks

Page 6 of 42 Report No.: HK2302270554-14E

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
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 5
Operation frequency: LTE BAND 5:824~849 MHz
LTE Release: R8
Extreme temp. Tolerance: -30°C to +50°C

Extreme vol. Limits:

3.15VDC to 4.26VDC (nominal: 3.7VDC)

2.3 Equipment under Test

Power supply system utilised

Power supply voltage

O] 120V/ 60 Hz Ol 115V/60Hz

O[}12V DC 0|24V DC

@| Other (specified in blank below)

DC 3.7V from battery

2.4 Normal Accessory Setting

Fully charged battery was used during the test.

2.5 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. : /
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
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.ce
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2.6 Related Submittal(s) / Grant (s)
This submittal(s) (test report) is intended filing to comply with FCC Part 22H, Rules.
2.7 Modifications

No modifications were implemented to meet testing criteria.

2.8 GeneralTest Conditions/Configurations

2.10.1 Test Environment

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
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3 Test Environment

Page 8 of 42

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

Band 5 (824~849 MHz)

Report No.: HK2302270554-14E

Test ltem FCCRuleNo. Requirements Verdict
Effective(lsotropic) §2.1046, )
Radiated Output Power | §22.913(a)(2) GEC:ERP < TW. ffess
Peak-Average Ratio §24.232(d) FCC:Limit<13dB Pass
Modulation - .
Characteristics §2.1047 Digital modulation Pass
Bandwidth §2.1049 OB, Nt Pass
< -13dBm/1%*EBW,
%z(a)r:: ﬁggce: §§2221 %?17 In1MHz bands immediately outside and adjacent to Pass
P ) Thefrequency block.
. . <-13dBm/1MHz,
Szlri::r?:al'_:rrgrlr?sil:;}sat §§2221 %5117 from9kHz to 10th harmonics but outside authorized Pass
; Operating frequency ranges.
Field Strength of §2.1053,
Spurious Radiation §22.917 < -13dBm/1MHz, Pass
. §2.1055, FCC:within authorized frequency
Frequency Stability §22.355, B3k 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
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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3.4 Equipments Used During The Test

Report No.: HK2302270554-14E

Test Equipment Manufacturer Model No. Serial No. Calibration Date %adfgg?en
LISN R&S ENV216 HKE-059 2023/02/17 2024/02/16
LISN R&S ENV216 HKE-002 2023/02/17 2024/02/16
Receiver R&S ESR-7 HKE-010 2023/02/17 2024/02/16
Spectrum analyzer R&S FSP40 HKE-025 2023/02/17 2024/02/16
Spectrum analyzer Agilent N9020A HKE-048 2023/02/17 2024/02/16
RF automatic control | Tonscend JS0806-1 HKE-060 2023/02117 | 2024/02/16
Loop antenna Schwarzbeck FMZB 1519 B HKE-014 2023/02/17 2024/02/16
Bllog Broadband | schwarzbeck | VULB9163 HKE-012 2023/02/17 | 2024/02/16
Horn antenna Schwarzbeck 9120D HKE-013 2023/02/17 2024/02/16
High gain antenna Schwarzbeck LB-180400KF HKE-054 2023/02/17 2024/02/16
Preamplifier EMCI EMC051845SE HKE-015 2023/02/17 2024/02/16
Preamplifier Agilent 83051A HKE-016 2023/02/17 2024/02/16
Preamplifier Schwarzbeck BBV 9743 HKE-006 2023/02/17 2024/02/16
Temperature and Boyang HTC-1 HKE-075 2023/02/17 2024/02/16
humidity meter
High-low
temperature Guangke HT-80L HKE-118 2023/02/17 2024/02/16
chamber
High pass filter unit Tonscend JS0806-F HKE-055 2023/02/17 2024/02/16
RF .
Cable(below1GHz) Times 9kHz-1GHz HKE-117 2023/02/17 2024/02/16
RF Cf‘g'ﬁ(;;bo"e Times 1-40G HKE-034 2023/0217 | 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
Copgticted fest Tonscend IReRev HKE-081 N/A N/A
software 2.5.0.0
Radiateigiost Tonscend TS+ Reg HKE-082 N/A N/A
software 2.5.0.0
RF test software Tonscend JS1120°-8 HKE-083 N/A N/A
Version 2.6
RF test software Tonscend JS1120-4 HKE-113 N/A N/A
RF test software Tonscend JS1120-3 HKE-114 N/A N/A
RF test software Tonscend JS1120-1 HKE-115 N/A N/A
Wireless
Communication Test R&S CMW500 HKE-026 2023/02/17 2024/02/16
Set
Wireless
Communication Test R&S CMU200 HKE-029 2023/02/17 2024/02/16
Set
High gain antenna Schwarzbeck LB-180400KF HKE-054 2023/02/17 2024/02/16
Horn antenna Schwarzbeck 9120D HKE-135 2023/02/17 2024/02/16
High gain antenna Schwarzbeck LB-180400KF HKE-128 2023/02/17 2024/02/16
Broadband antenna | Schwarzbeck VULB 9163 HKE-087 2023/02/17 2024/02/16
Signal generator Agilent E4433B HKE-120 2023/02/17 2024/02/16
Signal generator Agilent E4421B HKE-121 2023/02/17 2024/02/16

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

ATT.
] Aar [ CMWS00

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

compliance *
Remark:
1. We measured all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE FDD Band
5;
LTE FDD Band 5
Modulati Subggarrier T Frequency Average
odufation Sf’fﬁgg ones (MHz) Power [dBm]
1@0 824.1 20.48
1@47 824.1 20.35
3.75 1@0 836.5 20.91
¥ 1@47 836.5 20.86
1@0 848.9 20.87
1@47 848.9 20.78
1@0 824.1 21.54
BPSK 1@11 824.1 20.11
12@0 824.1 21.51
15 1@0 836.5 21.84
1@11 836.5 21.57
12@0 836.5 21.88
1@0 848.9 20.44
1@11 848.9 20.29
12@0 848.9 21.87

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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1@0 824.1 20.46
1@47 824.1 20.34

375 1@0 836.5 21.02

: 1@47 836.5 20.88

1@0 848.9 20.97

1@47 848.9 20.80

1@0 824.1 21.25

QPSK 1@11 824.1 20.01
12@0 824.1 21.53

7 1@0 836.5 21.83

1@11 836.5 21.53

12@0 836.5 21.90

1@0 848.9 20.62

1@11 848.9 20.30

12@0 848.9 21.80

=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



gUH*
HUAK TESTING Page 12 of 42 Report No.: HK2302270554-14E
-l_wb
4.1.2. Radiated Output Power

LIMIT

This is the test for the maximum radiated power from the EUT.
Rule Part 22H.913(a)(2) specifies, "Mobile/portable stations are limited to 7 watts ERP.

TEST CONFIGURATION

Signal

Substitute Generator

Antenna

P 2

eceiving Antenna

—

Y
QD

Receiving Antenna

Allenuator

LAAAA

TEST PROCEDURE

1.

The results shown in

this document cannont be cept in full with our p e ithenticity of the report will be confirmed at ht

EUT was placed on a 0.1 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 0.1m. 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.

A log-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.

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,).

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.

this test re y. The document is iss
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5. 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.

6. 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 (Py) ,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 - P+ 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,

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

8. 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 FDD Band
5; recorded worst case for each Channel Bandwidth of LTE FDD Band 5.

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

3. Margin=Limit-ERP

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

LTE FDDBand 5-3.75KHz-BPSK

G - .
Frequency PMea Pg a Pa, EIRP ERP Limit Margin .
Antenna J Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) | (dBm) (dBm) (dB)
824 .1 -18.94 2.42 8.45 36.82 23.91 21.76 38.45 16.69 \%
836.5 -17.85 3.46 8.45 36.82 23.96 21.81 38.45 16.64 \%
848.9 -18.95 2.53 8.36 36.82 23.7 21.55 38.45 16.9 \%
LTE FDDBand 5-15KHz-BPSK
G - .
Frequency PMea Pg a Pag EIRP ERP Limit Margin .
Antenna X Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) | (dBm) (dBm) (dB)
824 .1 -19.12 2.42 8.45 36.82 23.73 21.58 38.45 16.87 \%
836.5 -17.57 3.46 8.45 36.82 24.24 22.09 38.45 16.36 \%
848.9 -17.88 2.53 8.36 36.82 24.77 22.62 38.45 15.83 \%
LTE FDDBand 5-3.75KHz-QPSK
G I .
Frequency Puea P a Pa EIRP ERP Limit Margin .
Antenna d Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) | (dBm) (dBm) (dB)
824 .1 -18.82 2.42 8.45 36.82 24.03 21.88 38.45 16.57 \
836.5 -17.65 3.46 8.45 36.82 24.16 22.01 38.45 16.44 \
848.9 -17.67 2.53 8.36 36.82 24.98 22.83 38.45 15.62 \
LTE FDDBand 5-15KHz-QPSK
G - .
Frequency Pyea Pq a Pag EIRP ERP Limit Margin .
Antenna X Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) | (dBm) (dBm) (dB)
824 .1 -17.62 2.42 8.45 36.82 25.23 23.08 38.45 15.37 \%
836.5 -17.77 3.46 8.45 36.82 24.04 21.89 38.45 16.56 \%
848.9 -19.25 2.53 8.36 36.82 23.4 21.25 38.45 17.2 \%

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

CMW500

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%.

/M T R\

TEST RESULTS

Remark:
1. We measured all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 5; recorded worst case for each Channel Bandwidth of LTE FDD Band 5.

LTE FDD Band 5

Frequency Sub-carrier Tones Modulation PAPR (dB)

(MHz) spacing (KHz) BPSK QPSK
1@0 2.52 3.33
836.5 3.75 1@47 2.92 3.28
1@0 4.14 5.85
§86.5 15 1@11 4.59 6.41

results shown in this test r t 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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LTE FDD Band 5-3.75KHz

Agilent Spectrum Analyzer - Fower Stat CCIN

wer Freq B36.500000 MHz

FIF Gkt ow

Average Power

14.17 dBm
81.46 % at 0dB

0.01 %)

0.001 %

' Trig: Fras Run

BPSK

Canter Freq: 635.500000 MMz
Counts:1.00 M/1,00 Mpt
#Amen 40 4B

QPSK

Alent Spectrim Anatyner - Prwer Stat (CON
' = P332 M My 25, 20
Canter Freq: 535500000 MHz Fadis S1d: None
Run

Center Freq 836.500000 MHz o100 MIL0D Mpt

-
FIF Galncl ow
Average Power

Center Freq
836 500000 MHz

12.37 dBm
53.83 % at 0dB

Agilent Spectrum Analyzer - Fower Stat CCIN

Center Freq 836.500000 MHz

FIF Gkt ow

Average Power

13.81 dBm

75.52 % at 0dB

31dB

0.01 %)

0.001 %

©
=i |

anter Freq: 635 500000 MMz
rig: Fras Ru Counts:1.00 M/1,00 Mpt
#Amen 40 4B

Alent Spectrim Anatyner - Prwer Stat (CON
7579 M M 29,
Fadis S1d: None

Center Freq 836.500000 MHz o100 MIL0D Mpt

FIF Galncl ow
Average Power

Center Freq
836 500000 MHz

13.13 dBm
64.37 % at 0dB

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 5-15KHz

Agilent Spectrum Analyzer - Fower Stat CCIN

wer Freq B36.500000 MHz

FIF Gkt ow

Average Power

12.67 dBm
53.00 % at 0dB

0.01 %)

0.001 %

' Trig: Fras Run

BPSK

Canter Freq: 635.500000 MMz Radio Ste: Hane
Counts:1.00 M/1,00 Mpt
#Amen 40 4B

Center Freq
836 500000 MHz

QPSK

Ailent Spectrim Analyzer - Puwer Stat (OO
Center Freq 836.500000 MHz E«mrl‘ﬂ;‘;‘m-mwz

-
FIF Galncl ow
Average Power

10.67 dBm
36.77 % at 0dB

0.0001 ¢

Peak

Fadis 51

Cownts:1,00 M/1,00 Mpt

MMy 30, 2003
d: None

Agilent Spectrum Analyzer - Fower Stat CCIN

wer Freq B36.500000 MHz

FIF Gkt ow

Average Power

12.03 dBm
48.67 % at 0dB

0.01 %)

0.001 %

' Trig: Fras Run

Canter Freq: 635.500000 MMz
Counts:1.00 M/1,00 Mpt
#Amen 40 4B

Center Freq
836 500000 MHz

Ailent Spectrim Analyzer - Puwer Stat (OO
Center Freq 836.500000 MHz E«mrl‘ﬂ;‘;‘m-mwz

-
FIF Galncl ow
Average Power

9.94 dBm
32.05 % at 0dB 103

0.0001 ¢

Peak

Fadis 51

Cownts:1,00 M/1,00 Mpt

MMy 30, 2023
d: None

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
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4.3 Occupied Bandwidth and Emission Bandwidth
LIMIT

N/A

TEST CONFIGURATION

CMW3500

I:l ACHIEJMI coupler :I

EUT .
Spectrum
Analyzer

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 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

\ LY/

Remark:
1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 5; recorded worst case for each Channel Bandwidth of LTE FDD Band 5.

LTE FDD Band 5
Sub-carrier Frequency -26dBc Emission 99% Occupied bandwidth
spacing Tones (MHz) bandwidth (KHz) (KHz)

(KHz) BPSK QPSK BPSK QPSK
1@0 824.1 44.05 47.10 68.067 80.899

3.75 1@0 836.5 49.10 47.21 70.240 81.482
1@0 848.9 47.52 47.36 67.851 80.831

1@0 824.1 106.0 117.4 127.58 118.52

1@0 836.5 114.4 116.6 122.93 118.47

15 1@0 848.9 105.6 114.3 127.66 125.27
12@0 824.1 239.3 247.6 184.60 186.07

12@0 836.5 240.0 247.6 186.47 185.85

12@0 848.9 248.2 248.5 187.60 186.90

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 ]
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LTE FDD Band 5-3.75KHz

Agilent Spectrum Analyzer - Occupled W

Center Freq 824.100000 MHz

Ref 40.00 dBm

Center 824.1 MHz
#hes BW 3 kHz

Occupled Bandwidth

BPSK

Canter Freq: B24.100000 Mz
Trig: Free Run oeg|Hold: 3000300
et 30 4B

#VEBW 10 kHz

Total Power

68.087 kHz

Transmit Freq Error
x dB Bandwidth

-80.682 kHz
44.05 kHz

CBW Power
xdB

Radio Davice: BTS

Center Freq
824100000 MHz

‘Span 400 kHz
#Sweep 100 ms|

16.2 dBm

99.00
=26.00 dB

QPSK

Alent Spectrim Anatyner - Dcoupled BW
Canter Freq: 824.900000 MH2

o Trig: Fres Run AvgiHold: 3007300
#hnan: 30 4B

ICenler Freq 824.100000 MHz

FiF Gaincl ow

Ref 40.00 dEm

Center 824.1 MHz

#Res BW 3 kHz #VBW 10 kHz

Occupied Bandwidth Total Power
80.899 kHz
-74.135 kHz
47.10 kHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

Radie Davice: BTS

Center Freq
824100000 MHz

Span 400 kHz
#Sweep 100 ms|

16.5 dBm

FreqOffset
0 Ha|

1@0

1@0

Agilent Spectrum Analyzer - Occupled W

Center Freq 836500000 MHz

0 dBm

Center 836.5 MHz
#hes BW 3 kHz

Occupled Bandwidth

Canter Freq: 635.500000 MMz
* Trig: Fres Run Awg|Held: 900100
#Aman: 40 4B

#VEBW 10 kHz

Total Power

70.240 kHz

Transmit Freq Error
x dB Bandwidth

-80.232 kHz
49.10 kHz

CBW Power
xdB

17.7 dBm

Low Channel

Radio Ste: Nome

Radio Davice: BTS

Center Freq
836 500000 MHz

‘Span 400 kHz
#Sweep 100 ms|
Sutg

99.00
=26.00 dB

Alent Spectrim Anatyner - Dcoupled BW

Canter Freq: 635.500000 MH2
w Trig: Fres Run AvgiHold: 300300
#Aman: 30 48

ICenler Freq 836.500000 MHz

FiF Gaincl ow

Ref 40.00 dBm

Center 836.5 MHz

#Res BW 3 kHz #VBW 10 kHz

Occupied Bandwidth Total Power
81.482 kHz
-74.160 kHz
47.21 kHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

Fadis S1d: None

Radie Davice: BTS

Center Freq
50000 MHz

Span 400 kHz
#Sweep 100 ms|

17.1 dBm

FreqOffset
0 Ha|

1@0

1@0

Agilent Spectrum Analyzer - Occupled W

Center Freq 848.900000 MHz

Ref 40.00 dBm

Center 848.9 MHz
#hes BW 3 kHz

Occupled Bandwidth

Canter Freq: 848.500000 MMz
* Trig: Fres Run Awg|Held: 30000
#Aran: 30 48

#VEBW 10 kHz

Total Power

67.851 kHz

Transmit Freq Error
x dB Bandwidth

-80.906 kHz
47.52 kHz

CBW Power
xdB

16.8 dBm

Middle Channel

Radio Davice: BTS

Center Freq
848 900000 MHz

‘Span 400 kHz
#Sweep 100 ms|
Sutg

99.00
=26.00 dB

Alent Spectrim Anatyner - Dcoupled BW

Canter Freq: 848.900000 MHz
me Trig: Fras Run AvgiHold: 300300
#Aman: 30 48

Center Freq 848.900000 MHz

FiF Gaincl ow

Ref 40.00 dBm

Center 848.9 MHz

#Res BW 3 kHz #VBW 10 kHz

Occupied Bandwidth Total Power
80.831 kHz
-74.304 kHz
47.36 kHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

M
Fadis S1d: None

Radie Davice: BTS

Center Freq
B4 500000 MHz

Span 400 kHz
#Sweep 100 ms|

17.2 dBm

FreqOffset
0 Ha|

1@0

1@0

High Channel

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 5-15KHz

BPSK

Agilent Spectrum Analyzer - Occupled W

Cente e B2 Camber Freq: B24.100000 MH;
Center Freq 824.100000 MHz E 1:.,-:1.:‘;..... m.p:m-

L0 Inlhnu‘ fAen: 30 4B Radio Davice: BTS

Ref 40.00 dBm

Center Freq
824100000 MHz

. N
| |

Center 824.1 MHz Span 400 kHz,
WwRes BW 3 kHz #VBW 10 kHz #Sweep 100 ms|

Occupled Bandwidth Total Power 17.9 dBm ot

127.58 kHz
Transmit Freq Error 44,582 kHz OBW Power 88.00
x dB Bandwidth 106.0 kHz x dB -26.00 dB

QPSK

Alent Spectrim Anatyner - Dcoupled BW

ICenler Freq 824.100000 MHz Canter Freq: B24.900000 MHz
Trig: Frae Run AvgiHald: 30000

==
FiF Gaincl w SAman: 30 4B

Ref 40.00 dBm

Center 824.1 MHz
#Res BW 3 kHz #VBW 10 kHz

Radie Davice: BTS

Center Freq
824100000 MHz

W

il
Span 400 kHz
#Sweep 100 ms|

Occupied Bandwidth Tatal Power 18.9 dBm

118.52 kHz

Transmit Freq Error -47.836 kHz OBW Power
x dB Bandwidth 117.4 kHz xdB

FreqOffset
0 Ha|

1@0

1@0

Agilent Spectrum Analyzer - Occupled W

Center Freq B36.500000 MHz = :::;rr::';u:aﬁmz::ﬁ:m

I Gl aw fAen: 30 4B Radio Davice: BTS

Ref 40.00 dBm

Center Freq
836 500000 MHz

Center £36.5 MHz ) ) ‘Span 400 kHz
WRes BW 3 kHz #VBW 10 kHz #Sweep 100 ms|

Occupled Bandwidth Total Power 19.1 dBm ot

122.93 kHz
Transmit Freq Error 46,489 kHz OBW Power 88.00
x dB Bandwidth 114.4 kHz x dB -26.00 dB

Low Channel

Alent Spectrim Anatyner - Dcoupled BW

ICenler Freq 836.500000 MHz Canter Fraq: 536500000 MHz
me Trig:Free Run AvgiHold: 300/300

FiF Gaincl w SAman: 30 4B

Ref 40.00 dBm

i w Ll
™

Center 836.5 MHz
#Res BW 3 kHz #VBW 10 kHz

Fadis St None

Fadis Device: BTS
Center Freq
50000 MHz

TiFrer
-~

Span 400 kHz
#Sweep 100 ms|

Occupied Bandwidth Tatal Power 19.8 dBm

118.47 kHz

Transmit Freq Error -48.058 kHz OBW Power
x dB Bandwidth 116.6 kHz xdB

FreqOffset
0 Ha|

1@0

1@0

Agilent Spectrum Analyzer - Occupled W

Cente 8 B Canter Freq: 848 500000 MH;
Center Freq 848.900000 MHz = _" T :'nqu" mmr:m:

FIF Gt ow 3 Radio Davice: BTS

Ref 40.00 dBm

Center Freq
848 900000 MHz

Center B4B.OMHz ) ‘Span 400 kHz
WRes BW 3 kHz #VBW 10 kHz #Sweep 100 ms|

Occupled Bandwidth Total Power 19.0 dBm ot

127.66 kHz
Transmit Freq Error 44,304 kHz OBW Power 99.00
x dB Bandwidth 105.6 kHz x dB -26.00 dB

Middle Channel

Alent Spectrim Anatyner - Dcoupled BW

Center Freq 848.900000 MHz Ganter Freq: 848.500000 Mz
e Trig: Fres Run AugiHold: 300300

FiF Gaincl w SAman: 30 4B

Ref 40.00 dBm

Center 848.9 MHz
#Res BW 3 kHz #VBW 10 kHz

2145 P M
Fadis S1d: None

Radie Davice: BTS

Center Freq
B4 500000 MHz

Span 400 kHz
#Sweep 100 ms|

Occupied Bandwidth Tatal Power 19.1 dBm

125.27 kHz

Transmit Freq Error 44,682 kHz QBW Power

99.00 %

x dB Bandwidth 114.3 kHz xdB ~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 5-15KHz

Agilent Spectrum Analyzer - Occupled W

Center Freq 824.100000 MHz

Ref 40.00 dBm

Center 824.1 MHz

BPSK

Canter Freq: B24.100000 Mz
Trig: Free Run oeg|Hold: 3000300
et 30 4B Radio Davice: BTS

Center Freq
824100000 MHz

‘Span 400 kHz

QPSK

Alent Spectrim Anatyner - Dcoupled BW
b - 0636 P Moy
Center Freq §24.100000 MHz Sener Fraeg 621 40000H M Fasbs Cuk: Mo
e Trig: Fres Run AvgiHald: 30000
FiFGainow  #ARen: 30 48 Radis Davics: BTS

Ref 40.00 dBm

Center Freq
824100000 MHz

Center 824.1 MHz ) Span 400 kHz

WwRes BW 3 kHz #VBW 10 kHz #Sweep 100 ms| Step #Res BW 3 kHz #YEW 10 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 16.5 dBm Occupied Bandwidth Total Power 16.3 dBm
184.60 kHz 186.07 kHz

Transmit Freq Ermor 1.059 kHz CBW Power 99.00 Transmit Freq Error 1.225 kHz OBW Power
x dB Bandwidth 238.3 kHz x dB -26.00 dB x dB Bandwidth 247.6 kHz x dB

12@0 12@0
Low Channel

Agitent Spectrum Anatyzer - Oocupbed W Angtlenst Spectrim Anabyoer - Ocoupled BY

[ B Bq B 3 3 1 36 7 ;635
Center Freq 836.500000 MHz [l et LN Cenler Freq B36.500000 MHz _____[niebiie it LN Rade S14: None

FiF sl aw RAcer: 30 48 Radio Davice: BTS FiF Gaincl ow #Artan: 30 48 Radie Davice: BTS

Ref 40.00 dBm Ref 40.00 dBm

Center Freq | | Center Freq
836 500000 MHz | | 50000 MHz

M-l
Center 836.5 MHz Span 400 kHz, cF iCenter 836.5 MHz Span 400 kHz|
WRes BW 3 kHz #VBW 10 kHz #Sweep 100 ms| Step #Res BW 3 kHz #YEW 10 kHz #Sweep 100 ms|

Occupled Bandwidth Total Power 17.0 dBm auls Occupied Bandwidth Total Power 17.4 dBm

186.47 kHz 185.85 kHz
Transmit Freq Error 1.152 kHz OBW Power 88.00 Transmit Freq Error 962 Hz OBW Power
x dB Bandwidth 240.0 kHz x dB -26.00 dB x dB Bandwidth 247.6 kHz x dB

/M T R\

12@0 12@0
Middle Channel

Agitent Spectrum Anatyzer - Oocupbed W Angtlenst Spectrim Anabyoer - Ocoupled BY

ED I b - i
Center Freq 848.900000 MHz = g'mf':‘;;;“sm“::mm 3 Center Freq 848.900000 MHz i ‘Emrr::-;‘-:umw:wmmm Radis 514 None

FiF sl aw : Radio Davice: BTS FiF Gaincl ow Saran: ) 48 Radie Davice: BTS

Ref 40.00 dBm E Ref 40.00 dBm

I
i Center Freq | | Center Freq
| 848 900000 MHz | I B4 500000 MHz

| Apy P
I y

|

|

|

o
1 fowi
P g Wl

Center B48.9 MHz e ‘Span 400 kHz — Center 848.9 MHz ) ) Span 400 kHz
WRes BW 3 kHz #VBW 10 kHz #Sweep 100 ms| Step #Res BW 3 kHz #YEW 10 kHz #Sweep 100 ms|

Occupled Bandwidth Total Power 16.7 dBm auls Occupied Bandwidth Total Power 17.2 dBm

187.60 kHz 186.90 kHz —
Transmit Freq Error 1.502 kHz OBW Power 99.00 Transmit Freq Error 1.292 kHz OBW Power 99.00 % U

x dB Bandwidth 248.2 kHz xdB =26.00 dB x dB Bandwidth 248.5 kHz xdB ~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 §22.917 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

CMW3500

EUT .
Spectrum
Analyzer

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
FDD Band 5; recorded worst case for each Channel Bandwidth of LTE FDD Band 5.

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
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Agilent Specirum Analyzer - Serge S

Bavg Typs: RMS

Center Freq 624.000000 MHz AwglHeid: 5050

N0 Wil ~r Trig: Free Run
IF Gaischurtn #Aen: 40 4B

Ref Offset 921 08
Ref 30.00 dBm

#VBW 1.0 kHz

Sweep (FFT) ~105.4 ms (1000 pis)

LTE FDD Band 5-BPSK- 3.75KHz

Aglent Spectrim Analyaer - Swept SA

ICenler Freq 824.000000 MHz
[l

0: Widn = 104

1F Gainchate #an

Ref Offset8.41 dB
Ref 20.00 dBm

Center 824.000 MHz
#Res BW 200 Hz

Span 2.000 MHz

#VEW 1.0 kHz

BAvg Type: Voltage
AvgiHold: 3070

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

1@0

1@47

Agilent Specirum Analyzer - Serge S

Bavg Typs: Voltage

Low Channel

Aglent Spectrim Analyaer - Swept SA

BAvg Type: Voltage

Center Freq 849.000000 MHz

PHO: Wide ~+

Center Freq 849.000000 MHz
PNO: Wide ~*— Trig: Fres Run
(FGaischuin  BAter: 30 48

Awg|Held: 3000 AvgiHold: 3070

Ref Offsat 5.49 08
Ref 20.00 dBm

Center Freq
£45,000000 MHz

StartFreq
B48.000000 MHz

StopFreq
B50,000000 MHz/

CF Step)
200,000 kHz
futo Man

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

Center 849,000 MHz
#Res BW 200 Hz

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

Center 849.000 MHz

#Res BW 200 Hz #VBW 1.0 kHz #VEW 1.0 kHz

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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HUAK TESTING

LTE FDD Band 5-QPSK- 3.75KHz

Agilent Specirum Analyzer - Serge S

Center Freq 824.000000 MHz

Bavg Typs: Voltage

Aglent Spectrim Analyaer - Swept SA

BAvg Type: Voltage

FHO: Wide ~#= 179: Frea Run Avg|Held: 2000

IF Gaischurtn #aen: 30 4B

Ref Offset 5.41 08
Ref 20.00 dBm

|
|
|
i
|
|
|
|
|
|
i
o

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

Center 824.000 MHz

#Res BW 200 Hz #VBW 1.0 kHz

Center 824.000 MHz

#Res BW 200 Hz #VEW 1.0 kHz

AvgiHold: 3070

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

1@0

Agilent Specirum Analyzer - Serge S

Center Freq 849.000000 MHz
PNO: Wide ~*— Trig: Fres Run
IF G mischurtn AAmer: 30 4B

Bavg Typs: Voltage
Awg|Held: 3000

Ref Offsat 5.49 08
Ref 20 Bm

Center 849.000 MHz
#Res BW 200 Hz

Span 2.000 MHz

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

Low Channel

Agilent Specirim Analyrer - Swept SA
Center Freq 849.000000 MHz
FHO: Widg ~# T
IF {3aim:Aata

o

Center 849,000 MHz

#Res BW 200 Hz #VEW 1.0 kHz

BAvg Type: Voltage
AvgiHold: 3070

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

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 5-BPSK- 15KHz

Low Channel

Agilent Spectrum Analyzer - Servpe &b

Bavg Typs: Voltage
> Trig: Fres Run Awg|Held: 3000

#Aman: 30 4B

Ref Offset 841 dB
Ref 20.00 dBm

Mkr1 8

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

000 MHz

#Res BW 200 Hz #VBW 1.0 kHz

Center Freq
824 000000 MHz

StartFreq
B23.000000 MHz

StopFreq
825000000 MHz/

CF Step)
200,000 kHz

futo Man/

High Channel
Agfhert Sprcirum Anatyzer : Sropt $A

Center Freq 849000000 MHz
] me Trig: Frae Run
1F6 #Aman: 30 4B

BAvg Type: Voltage
AvgiHold: 3070

Fief Offset 849 dB
iy Ref 20,00 dBm

Center Freq
B49.000000 MHz

StartFreq
848000000 MHz

Stop Freq
850.000000 MHz

CFStep
200,000 kHz
futo Man

FreqOffset

OHz

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

Center 849,000 MHz

#Res BW 200 Hz #VEW 1.0 kHz

1@0

1@0

Agilent Spectrum Analyzer - Servpe &b

Bavg Typs: Voltage

Center Freq 624.000000 MHz Avgiere 3000

T Wde e Trig: Fres Run
IF Gaischurtn #aen: 30 4B

Ref Offset 841 dB
Ref 20.00 dBm

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

Center 824.000 MHz

#Res BW 200 Hz #VBW 1.0 kHz

Center Freq
824000000 MHz

StartFreq
B23.000000 MHz

StopFreq
825000000 MHz/

CF Step)
200,000 kHz

ful Han

Angtlenst Specirim Anabyner - Swept SA

BAvg Type: Voltage

Center Freq 849.000000 MHz Avgiold: 200

FO: Widg ~w= T Fres Run
IFGainate  #Amen: 30 48

Fief Offset 849 dB m

iy Ref 20,00 dBm
Center Freq
849000000 MHz,

StartFreq
848000000 MHz

Stop Freq
850.000000 MHz

CF Step
200,000 kHz

Aute Man

FreqOffset

OHz

L " - - - s N
Center 340.000 MHz Span 2.000 MHz
Sweep (FFT) ~105.3 ms (601 pts)

#Res BW 200 Hz #VEW 1.0 kHz

Aghlent Spectrum Analyzer - Swept S
o L ;
Center Freq 824.000000 MHz

PRO: Wide —+  Trig: Free Run
#Atten: 40 4B

HAvg Type: RMS
AvglHsld: 3007200
IFGain:Low

Ref Offset dB
Ref 30.00 dBm

Center £24.000 MHz
#Res BW 1.0 kHz

Span 2,000 MHz

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

Frequency

Center Freq
£24.000000 MHz|

Freq Offset

QHz

Hhvg Type: RMS Frequency

e e Trig: FraeRun AvglHold: 2007300

#Aten: 40 d

Ref Offset 29 dB.
Ref 30.00 dBm

Center Freq
£49.000000 MHz|

FreqOffset
0OHz

Center 849.000 MHz
#Res BW 1.0 kHz

Span 2.000 MHz

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

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 5-QPSK- 15KHz

Low Channel

Agitent Specirum Analyzer - Seopt S

Center Freq 824.000000 MHz
N0 Wil ~r- Trig: Free Run
IF GaiscAute #Amen: 30 4B

Bavg Typs: Voltage
Awg|Held: 3000

Ref Offset 841 dB
dBm

Center Freq
824 000000 MHz

StartFreq
B23.000000 MHz

825000000 MHz.

CF Step)
200,000 kHz

|
|
| i StopFreq
‘ fuda Hlan
|

L]

Center 824.000 MHz
#Res BW 200 Hz

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

High Channel

Agilent Spectrim Analyner - Swept S
Genter Freq 849.000000 MHz
PHO: Widg == T7Hg: Fres Run
1 Gain: BArae: W 4B

BAvg Type: Voltage
AvgiHold: 3070

Fief Offset 849 dB
R 0 dBm

Center Freq
B49.000000 MHz

StartFreq
848000000 MHz

Stop Freq
850.000000 MHz

CF Step
200,000 kHz

Aute Man

L
Center 849,000 MHz
#Res BW 200 Hz

) ~Span 2.0
#VBW 1.0 kHz Sweep (FFT) ~105.3 ms (601 pts)

1@0

1@0

Agilent Spectrum Analyzer - Servpe &b

Center Freq 824.000000 MHz
FHO: Wide - ¥+ Trig: Fres Run
(Foaichutn  RAmar: 30 48

Bavg Typs: Voltage
Awg|Held: 3000

Ref Offset 841 dB
R .00 dBm

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

Center §24.000 MHz

#Res BW 200 Hz #VBW 1.0 kHz

Angtlenst Specirim Anabyner - Swept SA

BAvg Type: Voltage

Center Freq 849.000000 MHz Avgiold: 200

P Wi e Trg; Frae Run

1Ffiain: At SAman: 30 4B

Fief Offset 849 dB
Ref 0 dBm

Center Freq
B49.000000 MHz

StartFreq
848000000 MHz

Stop Freq
850.000000 MHz

CF Step
200,000 kHz

Aute Man
FreqOffset

OHz

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

Center 849,000 MHz

#Res BW 200 Hz #VEW 1.0 kHz

1@11

1@11

Agilent Spectrum Analyzer - Swept SA
[
Center Freq 824.000000 MHz
Pi0: Wide ~» Trig: FreeRun
Bhtten: 40 dB

#hvg Type: RMS Frequency

AvglHold: 3007300

IFGainLow

Ref Offset 921 d8
Ref 30.00 dBm

Center Freq
£24.000000 MHz|

Freq Offset
0 Hz,

Center £24.000 MHz
#Res BW 1.0 kHz

‘Span 2,000 MHz

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

12@0

Aghlent Spectrum Analyzes - Swept SA

Hhvg Type: RMS Frequency

il g
Center Freq 849.000000 MHz
PHO. AvglHold: 300700

Trig: Free Run

Ref Offset 929 dB.
Ref 30.00 dBm

Center Freq|
849.000000 MHz

Center $49.000 MHz
#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

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 §22.917, 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 FDD Band 5 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
FDD Band 5; recorded worst case at the QPSK Mode for each Channel Bandwidth of LTE FDD
Band 5.

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

/M T R\
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LTE FDD Band 5-QPSK-3.75KHz

Low Channel

Agilent Spectrum Analyzer - Servpe &b

Center Freq 515.000000 MHz

IF Gialn:Low

Start 30.0 MHz
#Res BW 1.0 MHz

PN Fast —¥

#VBW 3.0 MHz*

1@0

Bavg Type: RMS
> Trig: Fres Run Awg|Held: 5080

#Aman: 36 4B

Sweep 2.000 ms (30001 pts)

Angtlenst Specirim Anabyner - Swept SA

'Cenler Freq 515.000000 MHz

PO Fast ~= 17ig: Fres Run

IF Galn ow

Start 30.0 MHz
#Res BW 1.0 MHz

Stop 1.0000 GHz |

#VEW 3.0 MHz*

1@47

#Avg Type: RMS
AvgiHold: 5080
BAman: 35 4B

Center Freq
615.000000 MHz

StartFreq
30.000000 MHz|

Stop Freq
1.000000000 GHz

CF Step
B7.000000 MHz|
Man|

FreqOffset

OHz

$lop 1.0000 GHz
Sweep 2.000 ms (30001 pts)

IF Gialn:Low

Ref Offset 9.21 08
Ref 25.00 dBm

Start 1,000 GHz
#Res BW 1.0 MHz

PNO: Fast —¥

#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

'Cenler Freq 3.000000000 GHz

P0- Fast ~= 17ig: Fres Run

IF Galn ow

Ref Offset 921 dl

Start 1.000 GHz
#Res BW 1.0 MHz

#VEW 3.0 MHz*

30MHz~1GHz

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

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,
#Sweep 5.000 s (30001 pts))

Agilent Spectrum Analyzer - Servpe &b

Ref Offset 521 dB
Ref 10.00 dBm

Start 5,000 GHz
#Res BW 1.0 MHz

o
¥ w

#VBW 3.0 MHz*

1GHz ~5GHz

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

#Amen 20 4B

#Sweep 5.000 s (30001 pts)

Angtlenst Specirim Anabyner - Swept SA

'Cenler Freq 8.500000000 GHz
PROC Fast
IF Gainlww

Start 5.000 GHz
#Res BW 1.0 MHz

Stop 12.000 GHz |

1GHz ~5GHz

#VEW 3.0 MHz*

#Avg Type: RMS
T AvgiHold: 30

T SAman

Siop 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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Aghent Spectrum Analyzer - Seept 84

E!.-nlr:r Freq 19.250000000 GHz Bl Type: RMS
PNO: bast ~# 17 Fres Run Arg|Held: 20
IF Galn:Low #Azen: 20 48

Ref Offset 521 0B
Ref 10.00 dBm

Start 12.000 GHz

Page 28 of 42 Report No.: HK2302270554-14E

Aglent Spectrim Analyaer - Swept SA

Cen 9.2 ) " Bhvg Type RMS !
Center Freq 19.250000000 m __ I “;‘\I-::om
F Gl ww FAman: 20 4B

Ref Offset 921 dB
Ref 10.00 dBm

Stop 26,500 GHz | Start 12.000 GHz Stop 26.500 GHz |
#Res BW 1.0 MHz #VBW 3.0 MHz* BSN'EEP 5.000s :3(“'"]‘ pts) #Res BW 1.0 MHz #VBW 3.0 MHZz* ﬁweep 5.000 s (30001 Ppts))

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 5-QPSK-3.75KHz

Middle Channel

Agilent Spectrum Analyzer - Servpe &b

Center Freq 515.000000 MHz
PN Fast —+

¥ w

Bavg Type: RM
> Trig: Fres Run
#Aman: 36 4B

Ref Offset 529 dB
Ref N

25.00 dBI_'r!

Start 30.0 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Awg|Held: 5080

Sweep 2.000 ms (30001 pts)

Angtlenst Specirim Anabyner - Swept SA

= x : 'Cenler Freq 515.000000 MHz
o

IF Galn ow

Start 30.0 MHz

Stop 1.0000 GHz |
#Res BW 1.0 MHz

WO Fast e

#VEW 3.0 MHz*

#Avg Type: RMS
Trig: Fras Run AvgiHold: 5080

BAman: 35 4B

$lop 1.0000 GHz
Sweep 2.000 ms (30001 pts)

30MHz~1GHz

Agilent Spectrum Analyzer - Servpe &b

'Genlax Freq 3.000000000 GHz
PN

IF Gialn:Low

it mw- Trig Fres Run
#Aman: 36 4B

Awg|Held: 30

Ref Offset 529 dB
Ref 25.00 dBm

'1

Start 1,000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Bavg Type: RMS

L———#——-—-'_—.-mw
|
|
|

#Sweep 5.000 s (30001 pts))

Angtlenst Specirim Anabyner - Swept SA

'Cenler Freq 3.000000000 GHz
IF Gainlww

ME

Center Freq
3.000000000 GHz

StartFreq
1.000000000 GHz!

StopFreq
5000000000 GHz

CF Step)
400,000000 MHz
futo Man

Start 1.000 GHz

" Stop 5.000 GHz |
#Res BW 1.0 MHz

30MHz~1GHz

P0- Fast ~= 17ig: Fres Run

#VEW 3.0 MHz*

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

Center Freq
3000000000 GHz.

StartFreq
1.000000000 GHz|

Stop Freq
5000000000 GHz

CF Step
A00,000000 MHz

|| Aute Man

\ L

FreqOffset

OHz

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

1GHz ~5GHz

Agilent Spectrum Analyzer - Servpe &b

'Genlax Freq 8.500000000 GHz
PO Fast —¥
IF Galn:L e

> Trig: Fres Run
#Amen 20 4B

Awg|Held: 30

Ref Offset 529 dB
Ref 10.00 dBm

Start 5,000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Bavg Type: RMS

#Sweep 5.000 s (30001 pts)

Angtlenst Specirim Anabyner - Swept SA

'Cenler Freq 8.500000000 GHz
"

WO Fast e

IF Galn ow

Start 5.000 GHz

Stop 12.000 GHz |
#Res BW 1.0 MHz

#VEW 3.0 MHz*

1GHz ~5GHz

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

#Aman: 20 48

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 9.29 08 0 4 Ref Offset 9.29 dB
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* BSN'EEP 5.000s :3(“'"]‘ pts) #Res BW 1.0 MHz #VBW 3.0 MHZz* 00 s (30001 Ppts))

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 5-QPSK-3.75KHz

High Channel

Mgt Specirum Anlyzer - Seropt S
Center Freq 515.000000 MHz
Gl ow

Ref Offset 529 dB
Ref 25.00 dBm

Start 30.0 MHz
#Res BW 1.0 MHz

0 Fast ¥

#VBW 3.0 MHz*

1@0

Bavg Type: RMS
> Trig: Fres Run Awg|Held: 5080

#Aman: 36 4B

Stop 1.0000 GHz |

Sweep 2.000 ms (30001 pts)

Angtlenst Specirim Anabyner - Swept SA

'Cenler Freq 515.000000 MHz

PO Fast ~= 17ig: Fres Run

IF Galn ow

Start 30.0 MHz
#Res BW 1.0 MHz

#VEW 3.0 MHz*

1@47

#Avg Type: RMS
AvgiHold: 5080
BAman: 35 4B

Center Freq
615.000000 MHz

StartFreq
30.000000 MHz|

Stop Freq
1.000000000 GHz

Ll CF Step
B7.000000 MHz|

Aute Man

FreqOffset

OHz

$lop 1.0000 GHz
Sweep 2.000 ms (30001 pts)

Agilent Spectrum Analyzer - Servpe &b

'Genlax Freq 3.000000000 GHz

IF Gialn:Low

Ref 230 dem

Start 1,000 GHz
#Res BW 1.0 MHz

PNO: Fast —¥

#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

'Cenler Freq 3.000000000 GHz

P0- Fast ~= 17ig: Fres Run

IF Galn ow

Start 1.000 GHz
#Res BW 1.0 MHz

#VEW 3.0 MHz*

30MHz~1GHz

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

Center Freq
3000000000 GHz

StartFreq
1.000000000 GHz|

Stop Freq
5000000000 GHz

CF Step
A00,000000 MHz

fute Man
FreqOffset

OHz

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

Agiient Specirum Analyzer - Sevpe 4
'Genlax Freq 8.500000000 GHz
#Gainiow

Ref Offset 529 dB
Ref 10.00 dBm

Start 5,000 GHz
#Res BW 1.0 MHz

it mw- Trig: Fres Run

#VBW 3.0 MHz*

1GHz ~5GHz

Bavg Type: RMS
Awg|Held: 30
#Amen 20 4B

Stop 12.000 GHz |

#Sweep 5.000 s (30001 pts)

Angtlenst Specirim Anabyner - Swept SA

'Cenler Freq 8.500000000 GHz
PROC Fast
IF Gainlww

Start 5.000 GHz
#Res BW 1.0 MHz

#VEW 3.0 MHz*

1GHz ~5GHz

#Avg Type: RMS
= Trig: Fres Run AvgiHold: 30
#Aman: 20 48

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

5GHz ~12GHz

5GHz ~12GHz

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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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 d WWGaindlew  BAtem: 30 4B

Ref Offset 9.29 08 i Ref Offset 9.29 dB
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* BSN'EEP 5.000s :3(“'"]‘ pts) #Res BW 1.0 MHz #VBW 3.0 MHZz* ﬁweep 5.000 s (30001 Ppts))

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
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 5-QPSK-15KHz

Low Channel

Middle Channel

12@0

Agslent Spectrum Analyzer - Sewept S

Bavg Type: RMS
Awg|Held: 5080

Center Freq 515.000000 MHz

PNz Bagt ~w 1O Fres Run
Fhalnlow  BAmen: 36 4B

Ref Offset 521 dB
Ref 25

Center Freq
515.000000 MHz

Start Freq
30.000000 MHz

StopFreq
1,000000000 GHz!

CF Step)

Stop 1.0000 GHz |
Sweep 2.000 ms (30001 pts)

Start 30.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

12@0
SomnlnM'm-!—nu

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

#Avg Type: RMS
AvgiHold: 5080

FRef Offset 9.2
Ref 25

Stop 1.0000 GHz|
Sweep 2.000 ms (30001 pts)

Start 30.0 MHz

#Res BW 1.0 MHz #VEW 3.0 MHz*

30MHz~1GHz

Agslent Spectrum Analyzer - Sewept S

Bavg Type: RMS
Awg|Held: 30

'Genlax Freq 3.000000000 GHz

PNOCfast mw Trig Fres Run
IF Galn:L e #Aamen: 35 4B

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

Start 1,000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

30MHz~1GHz

Angtlenst Specirim Anabyner - Swept SA

#Avg Type: RMS

'Cenlar Freq 3.000000000 GHz
AvgiHold: 30

PO Fasi ~e- 17 Free Run
F Gl ww FAman: 35 4B

FRef Offset

Center Freq
3000000000 GHz

StartFreq
1.000000000 GHz|

5000000000 GHz|

CF Step
A00,000000 MHz

Aute Man

|

|

| |

] | Stop Freq
|

FreqOffset

!
i | 0Hz

Start 1.000 GHz
#Res BW 1.0 MHz

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

1GHz ~5GHz

Agslent Spectrum Analyzer - Sewept S

Bavg Type: RMS

'Genlax Freq 8.500000000 GHz
TNOz Bass ~w 1O Fres Run AwglHeld: 33

g
IF Galn:L e #Amen: 20 4B

Ref Offset 521 dB
Adiv Ref 10.00 dBm

Start 5,000 GHz
#Res BW 1.0 MHz

Stop 12.000 GHz |

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

1GHz ~5GHz
SomnlnM'm-!—nu

'Cenlar Freq 8.500000000 GHz Bhvg Type: RMS
PO Fasi ~e- 17 Free Run AvgiHold: 33
IF Galndsw SAman: 20 48

Ref Offset 929 dB
Ref 10.00 di

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 521 0B
Ref 10.00 dBm

Start 12.000 GHz
#Res BW 1.0 MHz

E!.-nlr:r Freq 19.250000000 GHz

B Type: RMS
PNO: bast ~# 17 Fres Run Arg|Held: 20

IF Galn:L e #Amen: 20 4B

#VBW 3.0 MHz*

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

Page 34 of 42 Report No.: HK2302270554-14E

Aglent Spectrim Analyaer - Swept SA

Cent 9.2 Bhvg Type: RMS !
Center Freq 19.250000000 Hz ol P o “;‘\I-::om

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

Fef Offset 9.9 B
Ref 10.00 dBm

Stop 26.500 GHz |
00 5 (30001 pts)

Start 12.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

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 5-QPSK-15KHz
High Channel

gtherst Spectrum Analyzer - Swept 34
#Avg Type: RMS

Agilent Spectrum Analyzer - Servpe &b

Center Fre Rieg Type: RMS e -

Ll i) u s~ Trig: FraeRun mlrmﬁ:-m X Sonter Erod SOMIDNNY |m| we Trig: Fras Run AvgiHold: 30
: F Gl ww FAman: 35 4B

-
HAmen 36 4B

Ref Offget 929 dB
Ref 25.00 dBm

Start 1.000 GHz Stop 5.000 GHz |
#Sweep 5.000 s (30001 pts))

#Res BW 1.0 MHz #VEW 3.0 MHz*

Start 30.0 MHz Stop 1.0000 GHz |
Sweep 2,000 ms (30001 pts)

#Res BW 1.0 MHz

Agilent Spectrum Analyrer - Swept 34
ICenler Freq 19.250000000 GHz
PR F

IF Gialnd ow

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

Agilent Specirum Analyzer - Serge S
-
SAmen: 20 4B

IC'F.‘I’\IEI Freq 8.500000000 GHz Bl Type: RMS
WNU: basi —#- 17ig:Fres Run AwglHeld: 33

IF Galn:L e #Amen: 20 4B

Ref Offset 9.29 08
Ref 10.00 dBm

' &/

\ L

Start 5,000 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)
s gram

5GHz ~12GHz 12GHz ~26.5GHz

Stop 12.000 GHz |
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4.6Radiated Spurious Emssion

TEST APPLICABLE

Per FCC §22.917, 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
Artenna

1 0
LI

Receiving Antenna

Amplifier

Attenuator

= Tl
O
: Y
SA

S

- Y

1 & O

= q Receiving Antenna

=l 5

L 3

IAAAA

TEST PROCEDURE

1. EUT was placed on a 0.1 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 0.1m. 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 (GHz) NE VEL (s)
0.03~1 100KHz 300KHz 10
LTE B@HD'S 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 5 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 5;
recorded worst case for each Channel Bandwidth of LTE BAND 5.

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

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

4. Margin = Limit — EIRP
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LTE FDDBand 5-15KHz-BPSK-Low Channel
G Peak . .
Frequency Phea Pa - 2 Limit Margin o
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1648.2 -42.22 3.00 3.00 9.58 -35.64 -13.00 22.64 H
2472.3 -43.77 3.03 3.00 10.72 -36.08 -13.00 23.08 H
1648.2 -42.22 3.00 3.00 9.68 -35.54 -13.00 22.54 \%
2472.3 -40.58 3.03 3.00 10.72 -32.89 -13.00 19.89 \%
LTE FDDBand 5-15KHz-BPSK-Middle Channel
G Peak . .
Frequency Phea Pa . 2 Limit Margin o
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1673.0 -42.65 3.00 3.00 9.58 -36.07 -13.00 23.07 H
2509.5 -41.66 3.03 3.00 10.72 -33.97 -13.00 20.97 H
1673.0 -42.73 3.00 3.00 9.68 -36.05 -13.00 23.05 \Y%
2509.5 -42.83 3.03 3.00 10.72 -35.14 -13.00 22.14 \Y
LTE FDDBand 5-15KHz-BPSK-High Channel
G Peak . .
Frequency Phvtea Pq - 2 Limit Margin o
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1697.8 -43.12 3.00 3.00 9.58 -36.54 -13.00 23.54 H
2546.7 -41.74 3.03 3.00 10.72 -34.05 -13.00 21.05 H
1697.8 -42.69 3.00 3.00 9.68 -36.01 -13.00 23.01 \%
2546.7 -42.17 3.03 3.00 10.72 -34.48 -13.00 21.48 \%
LTE FDDBand 5-15KHz-QPSK-Low Channel
G Peak . .
Frequency Phea Pa - 2 Limit Margin .
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1648.2 -42.78 3.00 3.00 9.58 -36.2 -13.00 23.2 H
2472.3 -43.44 3.03 3.00 10.72 -35.75 -13.00 22.75 H
1648.2 -42.74 3.00 3.00 9.68 -36.06 -13.00 23.06 \
2472.3 -40.81 3.03 3.00 10.72 -33.12 -13.00 20.12 \
LTE FDDBand 5-15KHz-QPSK-Middle Channel
G Peak . .
Frequency Pmea Pqy . a Limit Margin L
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1673.0 -43.42 3.00 3.00 9.58 -36.84 -13.00 23.84 H
2509.5 -42.47 3.03 3.00 10.72 -34.78 -13.00 21.78 H
1673.0 -43.68 3.00 3.00 9.68 -37 -13.00 24 V
2509.5 -40.61 3.03 3.00 10.72 -32.92 -13.00 19.92 \%
LTE FDDBand 5-15KHz-QPSK-High Channel
G Peak . .
Frequency Pwmea Py . a Limit Margin o
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1697.8 -43.46 3.00 3.00 9.58 -36.88 -13.00 23.88 H
2546.7 -43.73 3.03 3.00 10.72 -36.04 -13.00 23.04 H
1697.8 -42.86 3.00 3.00 9.68 -36.18 -13.00 23.18 \Y%
2546.7 -41.66 3.03 3.00 10.72 -33.97 -13.00 20.97 \Y
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4.7 Frequency Stability
LIMIT

According to §22.355, §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
EXTERMAL 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 5, 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.
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TEST RESULTS

Remark:
1. We testedall RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE FDD Band 5;
recorded worst case.

LTE Band 5, 15KHz , BPSK (worst case of all bandwidths)

LTE FDD Band 5
Temperature Frequenc Frequenc Limit q
DC Power(V) (C) err?)r(Hz)y errc?r(ppm); (ppm) Verdict
3.15 20 -23.05 -0.027970 +2.50 PASS
3.70 20 -24.70 -0.029972 +2.50 PASS
4.26 20 -25.46 -0.030894 +2.50 PASS
3.70 -30 -26.10 -0.031671 +2.50 PASS
3.70 -20 -25.94 -0.031477 +2.50 PASS
3.70 -10 -24.91 -0.030227 +2.50 PASS
3.70 0 -24.63 -0.029444 +2.50 PASS
3.70 10 -24.14 -0.028858 +2.50 PASS
3.70 20 -25.46 -0.030436 +2.50 PASS
3.70 30 -24.40 -0.029169 +2.50 PASS
3.70 40 -23.63 -0.028249 +2.50 PASS
3.70 50 -23.23 -0.027770 +2.50 PASS
LTE Band 5, 15KHz , QPSK (worst case of all bandwidths)
LTE FDD Band 5
Temperature Frequenc Frequenc Limit .
DG [Py ('©) err%r(Hz)y err(;qr(ppm); (ppm) vgrel!
3.15 20 -22.40 -0.027181 +2.50 PASS
3.70 20 -22.83 -0.027703 +2.50 PASS
4.26 20 -22.88 -0.027764 +2.50 PASS
3.70 -30 -19.42 -0.023565 +2.50 PASS
3.70 -20 -22.65 -0.027485 +2.50 PASS
3.70 -10 -21.89 -0.026562 +2.50 PASS
3.70 0 -17.74 -0.021207 +2.50 PASS
3.70 10 -19.69 -0.023539 +2.50 PASS
3.70 20 -19.13 -0.022869 +2.50 PASS
3.70 30 -19.18 -0.022929 +2.50 PASS
3.70 40 -17.68 -0.021136 +2.50 PASS
3.70 50 -20.01 -0.023921 +2.50 PASS
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5 Test Setup Photos of the EUT
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6 External and Internalphotos of the EUT

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