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TEST REPORT

Test Report No. :

Sept. 10, 2020

HK2009012691-6E i
Date of issue

Equipment under Test Mobile Phone

Model /Type TA-1318

Listed Models N/A

Applicant HMD global Oy

Address Bertel Jungin aukio 9, 02600 Espoo Finland

Manufacturer HMD global Oy

Address Bertel Jungin aukio 9, 02600 Espoo Finland
Test Result: PASS

The test report merely corresponds to the test sample.

It is not permitted to copy extracts of these test result without the written permission of the test

laboratory.
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1 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 CER ECC Part 15 Subpart B: - Unintentional Radiators

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

KDB971168 D01:v0O2r02MEASUREMENT GUIDANCE FOR CERTIFICATION OF LICENSED DIGITAL
TRANSMITTERS

FCC KDB 971168D01 v03r01 Power Meas License Digital Systems
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2 SUMMARY

2.1 General Remarks

Date of receipt of test sample : |Aug. 28, 2020
Testing commenced on : | Aug. 29, 2020
Testing concluded on . | Sept. 10, 2020

2.2 Product Description

The HMD global Oy’s Model:MAS-501 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 Mobile Phone

Model/Type reference: TA-1318

List Model: N/A

Power supply: DC 3.8V from Battery or DC 5V from Adapter
Modilation Type QPSK,16QAM

Antenna Type Internal Antenna

Antenna Gain 0dBi

Operation Frequency Band LTE Band 2

Operation frequency LTE Band 2: 1850~1910 MHz(TX), 1930~1990 MHz(TX)
LTE Release R8

Extreme temp. Tolerance -30°C to +70°C

Extreme vol. Limits 3.42VDC to 4.17VDC (nominal: 3.8VDC)

2.3 Equipment under Test

Power supply system utilised

Power supply voltage . | O] 120V/ 60 Hz O| 115V/60Hz

0|12V DC 0|24V DC

@ | Other (specified in blank below)

DC 3.8V from Battery or DC 5V from Adapter
2.4 Short description of the Equipment under Test (EUT)

2.4.1 GeneralDescription
This is a Mobile Phone .

For more details, refer to the user’'s manual of the EUT
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2.5 Test frequency list

TX Channel Frequency channel
Bandwidth (MHz)

1850.7 18607

1.4 MHz 1880.0 18900
1909.3 19193

1851.5 18615

3 MHz 1880.0 18900
1908.5 19185

1852.5 18625

5 MHz 1880.0 18900
1907.5 19175

1855.0 18650

10 MHz 1880.0 18900
1905.0 19150

1857.5 18675

15 MHz 1880.0 18900
1902.5 19125

1860.0 18700

20 MHz 1880.0 18900
1900.0 19100

2.6 Normal Accessory setting

Fully charged battery was used during the test.

2.7 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. : /

2.8 Related Submittal(s) / Grant (s)
This submittal(s) (test report) is intended for FCC ID: 2AJOTTA-1318 filing to comply with FCC Part 24, Rules.

2.9 Modifications

No modifications were implemented to meet testing criteria.
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2.10 GeneralTest Conditions/Configurations

2.10.1 TestEnvironment

EnvironmentParameter SelectedValuesDuringTests
Relative Humidity Ambient
Temperature TN Ambient
VL 3.42V
Voltage VN 3.8V
VH 4.18V

NOTE:VL=lowerextreme testvoltageVN=nominalvoltage
VH=upperextreme testvoltageTN=normaltemperature
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3.1 Address of the test laboratory
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Shenzhen HUAK Testing Technology Co., Ltd.
1F, Building No. 13A, Zhonghaixin Science and Technology City, No0.12,6 Road, Ganli Industrial Park,
Buji Street, Longgang District, Shenzhen, Guangdong, China

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)

Report No.: HK2009012691-6E

Test Iltem FCCRuleNo. Requirements Verdict
. : . Part§2.1046,
Effective(isotropic)Radia | 5 1654 535 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, s'13dB’.“’1'V'HZ' . .
. 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.
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3.4 Equipment Used during the Test

Report No.: HK2009012691-6E

. . Calibration Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
LISN ENV216 R&S HKE-059 2019/12/26 2020/12/25
LISN R&S ENV216 HKE-002 2019/12/26 2020/12/25
B;?}?grt]’r?gd Schwarzbeck VULB 9163 HKE-012 2019/12/26 | 2020/12/25
Receiver R&S ESCI 7 HKE-010 2019/12/26 2020/12/25
Spectrum analyzer Agilent N9020A HKE-048 2019/12/26 2020/12/25
RF automatic Tonscend 150806-2 HKE-060 | 2019/12/26 | 2020/12/25
control unit
Horn antenna Schwarzbeck 9120D HKE-013 2019/12/26 2020/12/25
Loop antenna Schwarzbeck FMZB 1519 B HKE-014 2019/12/26 2020/12/25
Preamplifier EMCI EMCO051845SE HKE-015 2019/12/26 2020/12/25
Preamplifier Agilent 83051A HKE-016 2019/12/26 2020/12/25
Tﬁmp.er.at“re and Boyang HTC-1 HKE-075 | 2019/12/26 | 2020/12/25
umidity meter
High - flter Tonscend JS0806-F HKE-055 | 2019/12/26 | 2020/12/25
RF cable Times 1-40G HKE-034 2019/12/26 | 2020/12/25
Power meter Agilent E4419B HKE-085 2019/12/26 2020/12/25
Power Sensor Agilent E9300A HKE-086 2019/12/26 2020/12/25
Wireless
Communication R&S CMW500 HKE-026 2019/12/26 | 2020/12/25
Test Set
Wireless
Communication R&S CMU200 HKE-029 2019/12/26 | 2020/12/25
Test Set
High gain antenna Schwarzbeck LB-180400KF HKE-054 2019/12/26 2020/12/25
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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 FDD Band
2;

LTE FDD Band 2

TX Channel Frequency . Burst Average Power [dBm]
Bandwidth (MH2) RB Size/Offset OPSK 160AM

1RB low 24.28 23.51

1 RB high 24.26 23.49

1850.7 50% RB mid 24.38 23.01

100% RB 24.41 22.97

1 RB low 23.02 23.27

1 RB high 23.94 23.33

1.4 MHz 1880.0 50% RB mid 24.02 22.79
100% RB 24.08 22.84

1 RB low 23.93 23.49

1 RB high 23.83 23.46

1909.3 50% RB mid 24.00 22.76

100% RB 24.05 22.79

1 RB low 24.29 23.36

1 RB high 24.24 23.36

1851.5 50% RB mid 23.42 22.61

. 100% RB 23.35 22.63
1 RB low 23.82 22.98

1 RB high 23.76 22.99

1880.0 50% RB mid 22.92 22.20

100% RB 22.92 22.25
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1RB low 23.80 22.93
1 RB high 23.87 22.88

1908.5 50% RB mid 22.92 22.24
100% RB 22.99 22.24

1 RB low 24.30 22.82

1 RB high 24.31 22.80

1852.5 50% RB mid 23.36 22.35
100% RB 23.37 22.36

1 RB low 23.86 23.13

1 RB high 23.88 23.16

5 MHz 1880.0 50% RB mid 23.01 22.11
100% RB 22.99 22.16

1 RB low 24.09 22.33

1 RB high 23.99 22.37

1907.5 50% RB mid 22.97 22.04
100% RB 22.96 21.98

1 RB low 24.21 23.27

1 RB high 24.40 23.13

1855.0 50% RB mid 23.29 22.41
100% RB 23.37 22.52

1 RB low 23.88 23.59

1 RB high 23.84 23.41

10 MHz 1880.0 50% RB mid 23.06 22.08
100% RB 22.94 22.10

1 RB low 23.88 22.77

1 RB high 23.81 22.69

1905.0 50% RB mid 22.92 21.90
100% RB 22.87 21.96

1 RB low 23.79 23.12

1 RB high 23.66 22.89

1857.5 50% RB mid 23.14 22.89
100% RB 22.01 23.11

1 RB low 23.84 23.62

1 RB high 23.99 23.37

15 MHz 1880.0 50% RB mid 23.39 23.37
100% RB 23.55 23.49

1 RB low 23.92 22.66

1 RB high 23.93 22.71

1902.5 50% RB mid 22.71 22.73
100% RB 22.77 22.73

1 RB low 24.09 22.86

1 RB high 24.31 22.78

1860.0 50% RB mid 23.25 22.47
100% RB 23.33 22.44

1 RB low 24.43 23.47

1 RB high 24.21 23.69

20 MHz 1880.0 50% RB mid 22.94 22.11
100% RB 23.16 22.27

1 RB low 23.96 22.67

1 RB high 23.86 22.78

1900.0 50% RB mid 22.97 22.22
100% RB 23.03 22.04
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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

P _
I “H

Receiving Antenna

Amplifier

R |

Fiter

ifier

Y
QD

Receiving Antenna

Filter Am

LAAAA/

TEST PROCEDURE

1. EUT was placed on a 1.5 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 1.5m. 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.
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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 (P a4) 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- P+ 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.

TESTRESULTS

Radiated Measurement:

Remark:

1. We measured all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE FDD Band
2; recorded worst case for each Channel Bandwidth of LTE FDD Band 2.

2. EIRP=P\yea(dBm)-P(dB)+P aq(dB)+G,(dBi)
3. We measured both Horizontal and Vertical direction, recorded worst case direction.

LTE FDD Band 2_Channel Bandwidth 1.4MHz_ QPSK

G Burst
Frequency Puea Pg a P ag Average Limit Margin o
(MH2) (dBm) @) | A= (dB) EIRP (dBm) @ | POk
Gain(dB) (dBm)
1850.7 -14.41 3.41 10.24 33.60 26.02 33.01 6.99 \%
1880.0 -15.91 3.49 10.24 33.60 24.44 33.01 8.57 V
1909.3 -15.39 3.55 10.23 33.60 24.89 33.01 8.12 \Y
1850.7 -14.72 3.41 10.24 33.60 25.71 33.01 7.30 H
1880.0 -16.14 3.49 10.24 33.60 24.21 33.01 8.80 H
1909.3 -15.48 3.55 10.23 33.60 24.80 33.01 8.21 H
LTE FDD Band 2 Channel Bandwidth 3MHz QPSK
G Burst
Frequency P Mea P a P g Average Limit Margin N
(MHz) (dBm) @) | Antenna ) gy EIRP | (dBm) (dg) | Polarization
Gain(dB)
(dBm)
1851.5 -14.92 3.41 10.24 33.60 25.51 33.01 7.50 V
1880.0 -15.43 3.49 10.24 33.60 24.92 33.01 8.09 \Y
1908.5 -15.92 3.55 10.23 33.60 24.36 33.01 8.65 \Y
1851.5 -14.33 3.41 10.24 33.60 26.10 33.01 6.91 H
1880.0 -15.55 3.49 10.24 33.60 24.80 33.01 8.21 H
1908.5 -14.82 3.55 10.23 33.60 25.46 33.01 7.55 H
LTE FDD Band 2 Channel Bandwidth 5MHz QPSK
G Burst
Frequency P vea Py a P aq Average Limit Margin .
(MHz) (dBm) EE) | AT (dB) EIRP (dBm) Er) | FOEEET
Gain(dB) (dBm)
1852.5 -14.99 3.41 10.24 33.60 25.44 33.01 7.57 V
1880.0 -15.99 3.49 10.24 33.60 24.36 33.01 8.65 \Y
1907.5 -15.31 3.55 10.23 33.60 24.97 33.01 8.04 V
1852.5 -14.89 3.41 10.24 33.60 25.54 33.01 7.47 H
1880.0 -15.76 3.49 10.24 33.60 24.59 33.01 8.42 H
1907.5 -14.68 3.55 10.23 33.60 25.60 33.01 7.41 H
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Frequency P P Ga P A\?:rr::;e Limit Margin
Mea cl Ag i i
(MHz) | (dBm) (dB) égitﬁ(”d“; (dB) ERP | (dBm) (dg) | Polarization
(dBm)
1855.0 -14.82 3.41 10.24 33.60 25.61 33.01 7.40 \Y
1880.0 -15.81 3.49 10.24 33.60 24.54 33.01 8.47 \Y
1905.0 -15.98 3.55 10.23 33.60 24.30 33.01 8.71 \
1855.0 -14.21 3.41 10.24 33.60 26.22 33.01 6.79 H
1880.0 -15.42 3.49 10.24 33.60 24.93 33.01 8.08 H
1905.0 -15.12 3.55 10.23 33.60 25.16 33.01 7.85 H
LTE FDD Band 2 Channel Bandwidth 15MHz QPSK
Frequency P P Ga P A\?:rr:gt]e Limit Margin
Mea cl Aa 7 7
(MHz) | (dBm) (dB) égitﬁ{‘dnls (dB) EIRP | (dBm) Gy | FEETEE
(dBm)
1857.5 -15.15 341 10.24 33.60 25.28 33.01 7.73 \
1880.0 -15.23 3.49 10.24 33.60 25.12 33.01 7.89 \
1902.5 -16.16 3.55 10.23 33.60 24.12 33.01 8.89 V
1857.5 -14.46 341 10.24 33.60 25.97 33.01 7.04 H
1880.0 -16.15 3.49 10.24 33.60 24.20 33.01 8.81 H
1902.5 -15.33 3.55 10.23 33.60 24.95 33.01 8.06 H
LTE FDD Band 2_Channel Bandwidth 20MHz_QPSK
Frequency B B Ga B A\?eurrasgt]e Limit Margin
Mea cl Ag P i
(MHz) (dBm) (dB) égits(”dné (dB) EIRP | (dBm) ey | R
(dBm)
1860.0 -14.30 3.41 10.24 33.60 26.13 33.01 6.88 \Y
1880.0 -15.79 3.49 10.24 33.60 24.56 33.01 8.45 \Y
1900.0 -16.12 3.55 10.23 33.60 24.16 33.01 8.85 \Y
1860.0 -14.71 3.41 10.24 33.60 25.72 33.01 7.29 H
1880.0 -16.10 3.49 10.24 33.60 24.25 33.01 8.76 H
1900.0 -15.41 3.55 10.23 33.60 24.87 33.01 8.14 H
LTE FDD Band 2_Channel Bandwidth 1.4MHz_16QAM
Frequency P P Ga P A\?grrasgtje Limit Margin
Mea cl Ag R R
(MHz) (dBm) (dB) égitﬁ(”d”; (dB) EIRP | (dBm) ey | T
(dBm)
1850.7 -14.58 3.41 10.24 33.60 25.85 33.01 7.16 \Y
1880.0 -15.91 3.49 10.24 33.60 24.44 33.01 8.57 \Y
1909.3 -15.95 3.55 10.23 33.60 24.33 33.01 8.68 \Y
1850.7 -15.09 3.41 10.24 33.60 25.34 33.01 7.67 H
1880.0 -16.28 3.49 10.24 33.60 24.07 33.01 8.94 H
1909.3 -15.50 3.55 10.23 33.60 24.78 33.01 8.23 H
LTE FDD Band 2_Channel Bandwidth 3MHz_16QAM
Frequency P P Ga P A\?eurrasgt;e Limit Margin
Mea cl Aa R R
(MHz) | (dBm) | (dB) égitﬁpdnlg (dB) (EIRP) (@Bm) | (aB) | Pelarization
Bm
1851.5 -14.64 341 10.24 33.60 25.79 33.01 7.22 \%
1880.0 -15.58 3.49 10.24 33.60 24.77 33.01 8.24 V
1908.5 -15.47 3.55 10.23 33.60 24.81 33.01 8.20 V
1851.5 -15.13 3.41 10.24 33.60 25.30 33.01 7.71 H
1880.0 -16.14 3.49 10.24 33.60 24.21 33.01 8.80 H
1908.5 -14.91 3.55 10.23 33.60 25.37 33.01 7.64 H
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LTE FDD Band 2_Channel Bandwidth 5MHz_16QAM
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Frequency P P Ga P A\?:rr::;e Limit Margin
Mea cl Ag i i
(MHz) | (dBm) (dB) égitﬁ(”d“; (dB) ERP | (dBm) (dg) | Polarization
(dBm)
1852.5 -15.27 3.41 10.24 33.60 25.16 33.01 7.85 \Y
1880.0 -16.3 3.49 10.24 33.60 24.05 33.01 8.96 \Y
1907.5 -16.01 3.55 10.23 33.60 24.27 33.01 8.74 \%
1852.5 -14.06 341 10.24 33.60 26.37 33.01 6.64 H
1880.0 -16.2 3.49 10.24 33.60 24.15 33.01 8.86 H
1907.5 -15.69 3.55 10.23 33.60 24.59 33.01 8.42 H
LTE FDD Band 2 Channel Bandwidth 10MHz_ 16QAM
Frequency P P Ga P A\?:rr:gt]e Limit Margin
Mea cl Aa 7 7
(MHz) | (dBm) (dB) égitﬁ{‘dnls (dB) EIRP | (dBm) Gy | FEETEE
(dBm)
1855.0 -14.51 341 10.24 33.60 25.92 33.01 7.09 \
1880.0 -16.05 3.49 10.24 33.60 24.30 33.01 8.71 \
1905.0 -16.16 3.55 10.23 33.60 24.12 33.01 8.89 \
1855.0 -14.25 341 10.24 33.60 26.18 33.01 6.83 H
1880.0 -15.45 3.49 10.24 33.60 24.90 33.01 8.11 H
1905.0 -15.07 3.55 10.23 33.60 25.21 33.01 7.80 H
LTE FDD Band 2_Channel Bandwidth 15MHz_16QAM
Frequency B B Ga B A\?eurrasgt]e Limit Margin
Mea cl Ag P i
(MHz) (dBm) (dB) égits(”dné (dB) EIRP | (dBm) ey | R
(dBm)
1857.5 -15.01 341 10.24 33.60 25.42 33.01 7.59 V
1880.0 -15.27 3.49 10.24 33.60 25.08 33.01 7.93 V
1902.5 -15.48 3.55 10.23 33.60 24.80 33.01 8.21 V
1857.5 -14.92 3.41 10.24 33.60 25.51 33.01 7.50 H
1880.0 -15.51 3.49 10.24 33.60 24.84 33.01 8.17 H
1902.5 -14.86 3.55 10.23 33.60 25.42 33.01 7.59 H
LTE FDD Band 2_Channel Bandwidth 20MHz_16QAM
Frequency P P Ga P A\?:rrasgt]e Limit Margin
Mea cl Ag i i
(MH2) | (@Bm) | @B) | greaey | (@) EIRP | (dBm) | (dB) | olarzation
(dBm)
1860.0 -14.56 3.41 10.24 33.60 25.87 33.01 7.14 \%
1880.0 -15.26 3.49 10.24 33.60 25.09 33.01 7.92 V
1900.0 -15.63 3.55 10.23 33.60 24.65 33.01 8.36 Vv
1860.0 -14.84 3.41 10.24 33.60 25.59 33.01 7.42 H
1880.0 -16.34 3.49 10.24 33.60 24.01 33.01 9.00 H
1900.0 -14.54 3.55 10.23 33.60 25.74 33.01 7.27 H
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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 CMWE00
: 4': I recional couplar }
. L
ELUT
Specirum

Analveer

TEST PROCEDURE

1. Referto instrument’s analyzer instruction manual for details on how to use the power statistics/fCCDF
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%.

TESTRESULTS

Remark:
1. We measured all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 2; recorded worst case for each Channel Bandwidth of LTE FDD Band 2.

LTE FDD Band 2

TX Channel Frequenc . PAPR(dB)
Bandwidth (l\(jIHz) ’ RB Size/Offset OPSK 160AM
1850.7 403 4.99
1.4 MHz 1880.0 1RB#0 4.23 4.93
1909.3 3.97 4.65
18515 453 5.37
3 MHz 1880.0 1RB#0 4.64 5.30
1008.5 4.26 5.22
1852.5 4.26 5.18
5 MHz 1880.0 1RB#0 3.99 477
1007.5 3.97 5.03
1855.0 4.09 511
10 MHz 1880.0 1RB#0 4.01 4.90
1905.0 3.86 4.96
1857.5 4.14 5.09
15 MHz 1880.0 1RB#0 3.94 5.14
1002.5 4.02 5.06
1860.0 3.86 4.97
20 MHz 1880.0 1RB#0 3.94 4.74
1900.0 4.04 5.06
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LTE FDD Band 2 — 1.4 MHz Channel BandwidthPAPR

QPSK

16QAM

Agilent Spectrum Analyzer -
o .

Center Freqg 1AESDTDODOD GHz

Average Power

23.71 dBm
50.79 % at 0dB

0.001 %
0.0001 %

y, e 103:27:55 AM Sy
Hz Radio Std: None
Counts:1.00 M/1.00 Mpt

Low Channel

Frequency

Center Freq|
1.850700000 GHz|

Average Power

23.31 dBm
48.13 % at 0dB

4.99dB
.32 dB
535dB
536dB
37 dB

0.001 %

| NALIGNOFF |03:28:03AM Sept3, 2020
1.860700000 GHz Radio Std: None Frequency
Counts:1.00 M/1.00 Mpt ‘

CenterFreq
1850700000 GHz

Info BW 25,000 MHz

Agilent Spectrum Analyzer - Pawer Stat CCDF

Average Power

23.46 dBm
50.32 % at 0dB

10.0 %
1.0 %

01

0019
0.001 %
0.0001 %
Peak

4.63dB
464 dB

4.64 dB
28.10 dBm

(03:28:31 AM 5503, 2020
Radio Std: None

Info BW 25.000 MHz

lent Spectrum Analyzer - Power Stat CCOF
RL

Frequency Center Freq 1.880000000 GHz

AFGaintaw
Average Power

CenterFreq

880000000 GHz| 22,70 dBm

47.09 % at 0dB

10.0 %
1.0 %
001%

35 dB
36 dB

0.001 %
0.0001 %
Peak

CRCE OFF | A\ALIGN
80000000 GHz Frequency
Counts:1.00 M/1.00 Mpt

Center Freq
1.880000000 GHz,

0dB
Info BW 25,000 MHz

Agilent Spectrum Analyzer - Power Stat CCDF
B h

Center Freq 1.909300000 GHz

Average Power

23.39dBm
50.93 % at 0dB

413 dB
417 dB

dB
27.59 dBm

103:20:26 AM S2 03,2020
Hz Radlo Std: None
Counts:1.00 M/1.00 Mpt

0de
Info BW 25,000 MHz

1RB#0

hannel
_Agn: Spectrum Analyzer

Fraqiency Center Freq 1.9

Average Power

Center Freq|

1.909300000 GHz| 22.91 dBm

48.03 % at 0dB

2.86dB
4.22dB
4.65dB
4.85dB
4.87 dB
488 dB

490 dB
81 dBm

0.001 %

SEINT DALIGN (03:30:45.M4 52003, 2020
Center Freq: 1909300000 GHz Radio Std: None Frequency.
T Counts:1.00 M/1.00 Mpt ‘

CenterFreq
1909300000 GHz|

0dB_
Info BW 25.000 MHz

1RB#0
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LTE FDD Band 2—3MHz Channel BandwidthPAPR

QPSK

| 16QAM

T I 02:55:02, 03,20
1851500000 GHz Radio Std: None
Counts:1.00 M1.00 Mpt

Average Power

23.68 dBm
49.41 % at 0dB

0.001 %

0.0001 %
ode
Info BW 25.000 MHz

Low Channel

Agilent Spectrum Analyzer - Power Stat CCDF
o R L

Center Freq 1.851500000 GHz

HIFGain:Low

Frequency

q; 1.851500000 GHz
n

Trig: Fr
#Arten: 40 dB
Average Power

Center Freq
1851500000 GHz,

22.81 dBm
46.06 % at 0dB

0.001 %
0.0001 %
Peak

0.001 %

(03:55:10 AM 55003, 2020

Radio Std: None Frequency

Counts:1.00 MIM.00 Mpt

CenterFreq
1.861600000 GHz

Middle Channel

a (03:55:28 AMSep03, 2020
00 GHz Radio Std: None
Counts:1.00 Mi1.00 Mpt

Agilent Spectrum Analyzer - Power Stat CCDF

HIFGain:Low

Average Power

23.44 dBm
49.49 % at 0dB

dB
3.94dB
4.64 dB
4.89dB
493dB
493 dB
93 dB

0dB
Info BW 25.000 MHz

Agilent Spectrum Analyzer - Powsr Stat CCDF
[

Center Fre 880000000 GHz C:

==
HIFGainLaw

Frequency

Average Power

22.64 dBm
46.88 % at 0dB

563 dB
564 dB

0.001 %
0.0001 %
Peak

a
80000000 GHz
Counts:1.00 MH.00 Mpt

M 58003, 2020

e
Radlo Std: Nene Frequency

e

: a 03:57:43 AM Se003, 2020
GHz Radlo Std: Nene

Counts:1.00 M/1.00 Mpt.

Average Power

23.41 dBm
49.39 % at 0dB

10.0 %
10 %
0.1%
0.01 %
0.001 %

Info BW 25,000 MHz

1RB#0

High Channel

Agilent Spactrum Analyzer - Power Stat CCDF

00 GHz

i Core
Eegucy Center Freq 1.908500000 GHz

Average Power

Center Freq

1.908500000 GHz, 22.50 dBm

46.23 % at 0dB

10.0 %
1.0 %
0.1%
001 %
0.001 %
0.0001 %
Peak

0.001 %

03:57.52 A Sep 03, 2020
Radie Std: None

Counts:1.00 Mi1.00 Mpt




Page 20 of 67 Report No.: HK2009012691-6E

LTE FDD Band 2-5MHz Channel BandwidthPAPR

QPSK |

16QAM

Agilent Spectrum Analyzer - Power Stat CCDF

il

Center Freq 1.852500000 GHz
==

HIFGain:Low

Average Power

23.64 dBm
49.78 % at 0dB

42 dB
66 dB
.26 dB
4.50dB
4.54 dB

10.0

10 K
0.1%
001 %
0.001 %
0.0001 % 4.55dB

Peak 4 de
28.19 dBm

0.001 %

Low Channel

47:54PH 560103, 2020
Radio Std: None
Ints:1.00 M1.00 Mpt

Frequency

CenterFreq|
1.862500000 GHz|

ST & 106:48:02PM Sep 03, 2020
q: 1862500000 GHz Radio Std: None
Counts:1.00 MI1.00 Mpt

Agilent Spectsum Analyzer - Power Stat CEDF
R

Center Freq 1.852500000 GHz Frequency

HIFGaindow

Average Power

CenterFreq

22.12dBm 1852500000 GHz

46.40 % at 0dB

01%
1.0 %
01%
001 %
0.001 %
0.0001 %
Peak

0.01 %

Average Power

23.68 dBm
50.78 % at 0dB

0.01 %
4.41 dB

4.42dB

4.43dB
28.11 dBm

0.001 %
0.0001 %
Peak

Center Freq; 1.8800000!
Trig i

0dB_
Infa BW 25.000 MHz

Middle

A 106:48: 79 PM Sep 03, 2020
00 GHz. Radio Std: None
Counts:1.00 M/1.00 Mpt

Frequency

CenterFreq|
1.880000000 GHz|

Channel

Agilent Spectrum Analyzer - Power Stat CCOF
o T Ay £ |05/48:33PM Sep03, 2020
.: 1650000000 GHz Radio Std: None

T Frequency
Counts:1.00 MM.00 Mpt

kL o RE
Center Freq 1.880000000 GHz

Average Power

CenterFreq|

22.81 dBm 1,880000000 GHz|

47.37 % at 0dB

2dB
4.22dB
0.1¢ 477 dB
0.01 % 4.96 dB
0.001% 507dB
0.0001 %

Peak

10.0 %
1.0 %

— S Y S E—
ode
Info BW 25,000 MHz

Agilent Spectrum Analyz:
ol L

Center Freq 1.907500000 GHz

MFGaimt aw
Average Power

23.39 dBm
50.46 % at 0dB

10.0 %
10%
0.1%

0.0001 %
Peak

1.807600000 GHz
Run <

odB
Info BW 25,000 MHz

1RB#0

106:145:06 PM Sep 013, 2020
Radio Sté: None
ounts:1.00 M1.00 Mpt

Frequency

CenterFreq
1.907500000 GHz

Freq Offset
0 Hz

105:49:14 PM Sep 03, 2020

Radio Std: None Frequency

s ALY
.q: 1.907500000 GHz
Run Counts:1.00 M/1.00 Mpt

Average Power

CenterFreq|

21.91 dBm 1607500000 GHz

46.46 % at 0dB

0.01 %
0.001 %
0.0001
Peak

0.001 %
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LTE FDD Band 2—10MHz Channel BandwidthPAPR

QPSK I 16QAM

Low Channel

Average Power

23.78dBm
50.07 % at 0dB

0.001 %
0.0001 9

Peak 4 dB
28.50 dBm

lent Spectrum Analyzer - Power Stat CCOF

& 07:20:28PM Sep 03, 2020
Hz Radio Std: None
Counts:1.00 MH.00 Mpt

Frequency

CenterFreq|
1.866000000 GHz|

0.001 %

Agilent Spectrum Analyzer - Pawer Stat CCDF

‘Center Freq 1.855000000 GHz

Average Power

22.74 dBm
46.19 % at 0dB

74 dB
4.52 dB
5.11dB

0.001 %

107:20:26 PM Sep 03, 2020

Hz Radio Std: None Frequency

Counts:1.00 M/1.00 Mpt

CenterFreq
1855000000 GHz|

Average Power

23.69dBm
50.22 % at 0dB

& 07:21.04 PM Sep 03, 2
4: 1.880000000 GHz. Radle Std: None
Counts:1.00 M/1.00 Mpt

CenterFreq|
880000000 GHz

Info BW 25.000 MHz

Agilent Spectrum Analyzer - Power Stat CCOF

Center Freq 1.880000000 HZ

Average Power

22.78 dBm
47.53 % at 0dB

0.1%
0.01 % 5.08 dB
0001% 5

8.07 dBm

Y 07:21:12PM Sep03, 2020
Hz Radio Std: None

et Frequency
Counts:1.00 M/1.00 Mpt

Center Freq
1880000000 GHz

Average Power

23.46 dBm
50.21 % at 0dB

10.0 %
1.0 %
01

0.01 %
0.001 %
0.0001
Peak

4.01dB
408 dB

Agilent Spectrum Analyzer - Power Stat CCOF
o

22 E e i
Center Freq 1.905000000 GHz He

) 07:21:41PM Sen(3, 2020
Radlo 5td: None
Counts:1.00 M/1.00 Mpt

Frequency

Center Freq
1.905000000 GHz

hannel

Agitent Spectrum Analyzer - Pawer Stat CCOF
fod

o+t : £
Center Freq 1.905000000 GHz

Average Power

22.34 dBm
46.68 % at 0dB

01%
0.01 %
0.001 %
0.0001 %

Peak
79 dBm

R ALY 107:21:45PM Sep 03, 2020
q: 1.905000000 GHz Radio Std: None
Run Counts:1.00 M/1.00 Mpt

4B

Frequency

CenterFreq|
1.906000000 GHz |
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LTE FDD Band 2— 15 MHz Channel BandwidthPAPR

QPSK I 16QAM

Low Channel

lent Spectrum Analyzer - Power Stat CCOF \gilent Spectrum Analyzer - Power Stat CCDF
0 R & 080057 PM Sep 03, 2020 | T EAALIGH OFF | 08101:06M 56003, 2020
Hz Radio Std: Nene Frequency Center Freq q: Radio Std: None
Counts:1.00 MI1.00 Mpt r—r n Counts:1.00 M.00 Mpt

Frequency

Average Power : Average Power
o = =

Center Freq|

23.82 dBm ! 22.78 dBm e e
49.92 % at 0dB ’ 46.33 % at 0dB

10.0 % 2.74 dB
10% 4.49 dB
0.1% 5.09 dB
0.01 5.30dB
4.41dB 0001% 534dB
4.43 dB | OH 0.0001 % 5.44 dB 0.001 %

4.45dB Peak 6 dB
dBm 34 dBm |
S 1 [ S S S S [7] S -
0d8 9.3001% 5an
Info BW 25000 MHz | Info BW 25.000 MHz

1RB#0 ' 1RB#0

Middle Channel

Agilent Spectrum Analyzer - Power Stat CCDF
i . : vas : LI Ot o1 42 o1, 050
1.880000000 GHz Genter Freq: 1830000000 6Hz Radlo Std: None Frequency

™ Counts1.00 M1.00 Mpt

v = A
1.680000000 GHz Ra
o= Trig: Free Run Counts:1.00 M/1.00 Mpt
Baren: 40 dB
Average Power . Average Power
] i T

CenterFreq|

23.92dBm : byt 22.57 dBm 1.880000000 GHz|

880000000 GHz

51.27 % at 0dB 5 = 46.13 % at 0dB

10.0 % 2. . ! 2.79dB
1.0 % 4.69 dB
01 % i \ ; 5.14 dB
001% e L
0.001 %
0.0001 % .68 d 0.001 %
Peak
“0dB_
Info BW 25.000 MHz

High Channel

et Spectrum Analyzer - Pawer Stat CCOF glient Spectrum Analyzer - Pawer Stat CCDF
kL 108:03:22PM Sep03, 2020 g L \OFF|08/03:30PM S6p 03, 2020

: RE p i | i G £ v &
1.902500000 GHz GHz Radio Std: None Frequency Center Freq 1.902500000 GHz . 1.502500000 GHz Radio Std: None
ounts:1.00 M/1.00 Mpt Run Counts:1.00 MH.00 Mpt

Frequency
4B
Average Power . Ga 3 ) ) N | Average Power
CenterFreq|
23.45 dBm ] 22.41 dBm
49.81 % at 0dB R | 46.23 % at 0dB

01%
1.0

01
0.01 %
0.001 % 0.001 %

0.0001 % 4.23d | 0.0001 % d 0.001 %
Peak

0.01 %

0 d
Info BW 25,000 MHz

1RB#0 | 1RB#0
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LTE FDD Band 2—20MHz Channel BandwidthPAPR

16QAM

QPSK |

lent Spectrum Analyzer - Puwer Stat CCDF

RL -
Center Freq 1.860000000 GHz Cents '

Tris Run
#Anen: 40 dB

IFGain:Low
Average Power

24.06 dBm
50.35 % at 0dB

o w
]
o o
o ™

® 0
{a 3o}
oo

Nk o

~
a

0.001 %

=3 =]
o o
oo

NT| SOURCE FF |/ 08:35:02PM Sep 03, 2020
1.880000000 GHz Radio Std: Nene
Counts:1.00 M1.00 Mpt

Low Channel

Agilent Spectrum Analyzer - Power Stat CLDF

Frequency

Average Power

22.80dBm
46.65 % at 0dB

29.29 dBm

A ALIGH O 08:22:11PM4
2 Radlo Std:
Counts:1.00 MI1.00 Mpt

Frequency

Center Freq
1860000000 GHz

lent Spectrum Analyzer - Power Stat CCBF

Center Freq 1.8800

Average Power

23.92dBm
50.83 % at 0dB

0.001 %
0.0001 %
Peak

I 3 108:39:41PM Sep 03, 2020
q: 1.880000000 GHz Radio Std: None
Run Counts:1.00 M/1.00 Mpt
a8

Middle Channel

Agilent Spectrum Analyzer - Power Stat CCDF

R 2
Center Freq 1.880000000 GHz

HIFGain:L ow

Frequency

Average Power

CenterFreq|
1.880000000 GHz

23.14 dBm
47.83 % at 0dB

0.0001 % 0.001 %

Peak

AALIGN 15603, 2020
Hz Radle Std: None
Counts:1.00 M/1.00 Mpt

Frequency

CenterFreq|
1.880000000 GHz|

ode
Info BW 25.000 MHz

Average Power

23.67 dBm
50.27 % at 0dB

01 %

001 %

0.001 %
0.0001 %
Peak

108:40:21PM Sep03, 2020
Radio Std: None
Counts:1.00 M/1.00 Mpt

High Channel

Agilont Spectrum Analyzer - Power Stat CCDF

Froquency

Average Power

CenterFreq|
1.900000000 GHz|

22.39 dBm
46.35 % at 0dB

100 %
10 %
0.1%
0.01 %
0.001 %
0.0001 %
Peak

o b N

o

0.01 %

0840031 P Sep 03, 2020
Radio Std: Nene

H: Frequency
Counts:1.00 MF1.00 Mpt

Center Freq|
1.900000000 GHz|
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4.3 Occupied Bandwidth and Emission Bandwidth
LIMIT

N/A

TEST CONFIGURATION

] CMW500

EUT

Spectrum
Analvzer

TEST PROCEDURE

The transmitter output was connected to a calibrated coaxial cable and coupler, the other end of which was
connected to a spectrum analyzer. The occupied bandwidth was measured with the spectrum analyzer at low,
middle and high channel in each band. The -26dBc Emission bandwidth was also measured and recorded.
Set 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
FDD Band 2; recorded worst case for each Channel Bandwidth of LTE FDD Band 2.

LTE FDD Band 2
- 99% Occupied | £ricle,
TX Channe . Frequenc andwi .
Bandwidth RB Size/Offset (l\(lez) g (MHz) b"‘(r,{/‘m‘;th

QPSK QPSK

1850.7 1.0880 1.231

1.4 MHz 6RB#0 1880.0 1.0930 1.248
1909.3 1.0890 1.228

1851.5 2.6971 2.964

3 MHz 15RB#0 1880.0 2.6987 2.964
1908.5 2.6954 2.973

1852.5 4.4978 4,921

5 MHz 25RB#0 1880.0 4.4945 4,953
1907.5 4.4988 4,936

1855.0 8.9807 9.586

10 MHz 50RB#0 1880.0 8.9696 9.554
1905.0 8.9855 9.589

1857.5 13.449 14.31

15 MHz 75RB#0 1880.0 13.452 14.33
1902.5 13.458 14.29

1860.0 17.956 19.04

20 MHz 100RB#0 1880.0 17.958 19.05
1900.0 17.938 18.98
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LTE FDD Band 2
TX Channel F 99;/0 %Cc'lé?;ed E-r%‘?;?‘?”
anne : requenc andwi :
Bandwidth RB Size/Offset (l\(jIHz) y M) bandwidth

(MH2z)
16QAM 16QAM

1850.7 1.0909 1.237

1.4 MHz 6RB#0 1880.0 1.0886 1.252
1909.3 1.0915 1.242

1851.5 2.6893 2.968

3 MHz 15RB#0 1880.0 2.6939 2.980
1908.5 2.6945 2.959

1852.5 4.5020 4.865

5 MHz 25RB#0 1880.0 4.4961 4.975
1907.5 4.5035 4.916

1855.0 8.9689 9.595

10 MHz 50RB#0 1880.0 8.9709 9.624
1905.0 8.9678 9.597

1857.5 13.450 14.29

15 MHz 75RB#0 1880.0 13.451 14.32
1902.5 13.447 14.27

1860.0 17.951 19.03

20 MHz 100RB#0 1880.0 17.975 19.04
1900.0 17.931 19.00
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LTE FDD Band 2 — 1.4 MHz Channel Bandwidth Occupied Bandwidth and Emission Bandwidth

QPSK

| 16QAM

Agilent Spectrum Analyzer - Occupled BW.
D 3

Center Freq 1.850700000 GHz
T

Ref 40.00dBm

#VBW 91 KHz

Occupied Bandwidth Total Power
1.0880 MHz

-2.361 kHz
1.231 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

6RB#0

(02:09:06 AM Sep 03, 2020
Radio Std: None

Radio Device: B

#Sweep 100 ms|

Low Channel
_:G“l Spectrum Analyzer - Occupled BW.

850700000 GHz
Avg|Hold: 30530

Frequency Center Freq 1.850700000 GHz

CenterFreq
1.860700000 GHz|

#Res BW 30 kHz H#VBW 91 kHz

Occupied Bandwidth Total Power
1.0909 MHz
-53 Hz

1.237 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

6RB#0

103.05:16 AM S8p 03, 2020
Radio Std: None

Radio Device: BTS

#Sweep 100 ms)

24.4 dBm

89.00 %
-26.00 dB

Frequency

Center Freq
1850700000 GHz

SELNT] & AL
eq: 1880000000 GHz
AvglHold: 30730

|Center 1.88 GHz

[#Res BW 30 kHz #VBW 91 kHz

Occupied Bandwidth Total Power
1.0930 MHz

-1.517 kHz
1.248 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

6RB#0

'03,09:27 AM S 03, 2020
Radio Std: Nene

Radio Device: BTS

99.00 %
-26.00 dB

Middle Channel

q: 1.680000000 GHz
Run AvglHold: 3030

Frequency

HIFGain:Low

enter
‘Res BW 30 kHz H#VBW 91 kHz

Occupied Bandwidth Total Power
1.0886 MHz
750 Hz

1.252 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

103:05:37 AM S8p 03, 2020
Radio Std: None

Radio Device: BTS

24.3 dBm

99.00 %
-26.00 dB

Frequency

Center Freq
1880000000 GHz|

Eres a
Center Freq; 1.909300000 GHz
Trig: Fres Run ‘Avg|Hold: 30/20

Ref 40.00 dBm

|Center 1.909 GHz

#Res BW 30 kHz #VBW 91 kHz

Occupied Bandwidth Total Power
1.0890 MHz

2.020 kHz
1.228 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

6RB#0

030955 AM Sen 03, 2020
Radio Std: Nene

Radio Device: BTS

#Sweep 100 ms;

99.00 %
-26.00 dB

High Channel

Agilent Spectrum Analyzer

v S
Frequency Center Freq 1.909300000 GHz

Ref 40.00 dBm

CenterFreq|
1809300000 GHz|

|

|
romet

|

|

|

k

|

[

Center 1.909 GHz

Res BW 30 kHz #VBW 91 kHz

Occupied Bandwidth Total Power
1.0915 MHz

-1.418 kHz
1.242 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

6RB#0

GHz.
Avg|Hold: 30130

'03:10:09 AM Sep03, 2020
Radio Std: Nene

Radio Device: BTS

Span 3 MHz|
#Sweep 100 ms

Frequency

CenterFreq|
1.909300000 GHz|
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LTE FDD Band 2—3MHz Channel Bandwidth Occupied Bandwidth and Emission Bandwidth

QPSK |

16QAM

Low Channel

Aglent Spectrum Analyze
loa R

1.851500000 GHz

FE_|03:35:45AM Sep03, 2020

Radlo Std: None Frequency

851600000 GHz
AvglHold: 200
Radio Device: BTS

Center Freq
1851500000 GHz

Span 6 MHz

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

Occupied Bandwidth Total Power
2.6971 MHz
3.135 kHz
2.964 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

15RB#0

Agilent Spectrum Analyzer

Center 1.852 GHz
Res BW 51 kHz
Occupied Bandwidth
2.6893 MHz
-1.252 kHz
2.968 MHz

Transmit Freq Error
x dB Bandwidth

. Y
. 1851600000 GHz
AvglHold: 30530

#VBW 150 KHz

Total Power

OBW Power
x dB

15RB#0

103:35:55 AM Sep03, 2020

Radio 5td: Nene Frequency

Radio Device: BTS

CenterFreq
1851500000 GHz|

Span 6 MHz|
#Sweep 100 ms;

Agilent Spectrum Analyzer -
R 103;37:07 AMS8.03, 2020

Radlo Std: Nene Frequency

2 E z 7
Center Freq 1.880000000 GHz ‘&q: 1880000000 GHz

Radio Device: BTS

H#Res BW 51 kHz #VBW 150 kHz #Sweep 100 ms;

Occupied Bandwidth Total Power 24.6 dBm

2.6987 MHz
1.296 kHz
2.964 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

15RB#0

Agilent Spectrum Analyzer - Occupled BW
M L

Center Freq 1.8000000 GHz

HIFGainLow

Res BW 51kHz
Occupied Bandwidth
2.6939 MHz

-2.902 kHz
2.980 MHz

Transmit Freq Error
x dB Bandwidth

1880000000 GHz
‘Avg|Hold: 30730

#VBW 150 kHz

Total Power

OBW Power
x dB

15RB#0

03.37:17 AM Sep03, 2020

Radio Std: None Frequency

Radio Device: BTS

Center Freq|
1.880000000 GHz|

High C

Frequency

lent Spectrum Analyzer - Occupbed BW.
2 RE : F | f\ALIGN OF 03:37.29 M Sep 03, 2020
Radie 5td: None
Avg|Held: 30530
Radie Device: BTS

|Center 1.909 GHz

#Res BW 51 kHz H#VBW 150 kHz

Occupied Bandwidth Total Power
2.6954 MHz

-401 Hz
2.973 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

hannel

Agjlent Spectrum Analyzer - Becupled BW
o R

Center Freq 1.908500000 GHz

MIFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

2.6945 MHz
-1.549 kHz
2.959 MHz

Transmit Freq Error
x dB Bandwidth

Center Fraq: 1.908500000 GHz
Trig: Fre
#Atten: 30 dB

Run AvglHold: 30530

#VBW 150 kHz

Total Power

OBW Power
x dB

03:37-39 AM S6p03, 2020

Radio Std: None Frequency

Radio Device: BTS

Center Freq|
1.908500000 GHz|

23.6 dBm

99.00 %
-26.00 dB

15RB#0

15RB#0
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LTE FDD Band 2-5MHz Channel Bandwidth Occupied Bandwidth and Emission Bandwidth

QPSK |

16QAM

Agilent Spectsum Analyzer - Occupled BW.
04:05:26 AM S0 03, 2020

Radlo Std: None Frequency

00 GHz.
‘Avg|Hold: 1001100

Radio Devics: BTS

CenterFreq|
1862500000 GHz|

|
[
|Center 1.853 GHz

HRes BW 100 kHz #VBW 300 kHz

Qccupied Bandwidth Total Power

4.4978 MHz
-4.500 kHz
2,921 MHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

25RB#0

Low Channel

Agilent Spectrum Analyzer - Occupled BW
RL R e Gk
1.852500000 GHz

HIFGain:Low

Center Freq

q: 1852500000 GHz.
AvglHol

e

[
o R L

|Center 1.853 GHz
#Res BW 100 kHz
Occupied Bandwidth
4.5020 MHz
-1.663 kHz
4.865 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power

OBW Power
x dB

25RB#0

(04:05:43 AM S8p 03, 2090
Radio Std: None

d: 1007100
Radio Device: BTS

Span 10 MHz
#Sweep 100 ms)

99.00 %
-26.00 dB

Frequency

or . O4:06:01 M Sep 03, 2020
00 GHz Radio Std: None Frequency
AvglHold: 1001100
Radio Device: BTS

Center Freq
1.880000000 GHz

Span 10 MHz

#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms|

Total Power 24.9 dBm

Occupied Bandwidth
4.4945 MHz

-386 Hz
4.953 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

25RB#0

Middle Channel

lent Spectrum Analyzer - Occupied BW.
R

1880000000 GHz

ropra (T

|Center 1.88 GHz
#Res BW 100 kHz
Occupied Bandwidth
4.4961 MHz
-4.429 kHz
4.975 MHz

Transmit Freq Error
x dB Bandwidth

SOURCE CFF | )
1880000000 GHz

AvglHol

#VBW 300 kHz

Total Power

OBW Power
x dB

25RB#0

idl 104:05:18 AM Sep 3, 2020
Radio Std: None

1d: 100/100

Radio Device: BTS

Span 10 MHz
#Sweep 100 ms

24.0 dBm

99.00 %
-26.00 dB

Frequency

Center Freq
1.880000000 GHz |

Agllent Spectrum Analyzer
5 104.06:37 AMSep 03, 2020

Radio Std: None Frequency

eq: 1907500000 GHz
un AvglHold: 1001100
30 4B

Center

R ¥ RE
Center Freq 1.907500000 GHz

HIFGain:Low Radio Device: BTS

HAtte:

Ref 40.00 dBm_

CenterFreq|
1.907600000 GHz|

|
|
1 T
——

i

[
|Center 1.908 GHz
[#Res BW 100 kHz

Span 10 MHz

#VBW 300 kHz #Sweep 100 ms;

CFStep
1.000000 MHz |
Man

Freq Offset|
0 Hz|

Total Power 24.7 dBm

Qccupied Bandwidth

4.4988 MHz
-6.249 kHz
4.936 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

25RB#0

High Channel

Agilent Spectrum Analyrer -
X R )
Center Freq 1.907500000 GHz

HIFGain:Low

Ref 40.00 dBm

[#Res BW 100 kHz
Occupied Bandwidth
4.5035 MHz
-4.939 kHz
4.916 MHz

Transmit Freq Error
¥ dB Bandwidth

]

#VBW 300 kHz

OBW Power
x dB

25RB#0

Hz
Avg|Hold: 100/100

(06:54 M 52003, 2020
Radio Std: None

Radio Device: BTS

#Sweep 100 ms|

24.0 dBm

99.00 %
-26.00 dB

Frequency

CenterFreq|
1.907600000 GHz|
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LTE FDD Band 2—10MHz Channel Bandwidth Occupied Bandwidth and Emission Bandwidth

QPSK

| 16QAM

|Center 1.855 GHz
#Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

= REoeR| A
raq; 1855000000 GHz
Avg|Hold: 30130

#VBW 620 kHz

Total Power

8.9807 MHz

7.896 kHz
9.586 MHz

OBW Power
x dB

50RB#0

106:55:19PM Sep 3, 2020
Radio Std: None

Radio Davice: BTS

Span 20 MHz
#Sweep 100 ms

23.8 dBm

99.00 %
-26.00 dB

Low Channel

Frequency

1.855000000 GHz

Agilent Spectrum Analyzer - Occugied BW

Ref 40.00 dBm

|Center 1.855 GHz

[#Res BW 200 kHz #VBW 620 kKHz

Occupied Bandwidth Total Power
8.9689 MHz
8.270 kHz
9.595 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

50RB#0

p
Hz
AvglHold: 30730

108:55:20PM Sep 03, 2020

Radio Std: Nons Frequency

Radio Device: BTS

Center Freq
1.865000000 GHz|

Span 20 MHz,
#Sweep 100 ms,

99.00
-26.00 dB

#Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

E &
100000 GHz
AvglHeld: 30720

#VBW 620 kHz

Total Power

8.9696 MHz

-8.314 kHz
9.554 MHz

OBW Power
x dB

S0RB#0

06 55:41 PM Sep 03, 2020
Radio Std: None

Radio Device: BTS

Span 20 MHz
#Sweep 100 ms;

23.7 dBm

99.00 %
-26.00 dB

Middle

Frequency

CenterFreq
1880000000 GHz |

Channel

#VBW 620 kHz
Occupied Bandwidth
8.9709 MHz

=4.141 kHz
9.624 MH2

OBW Power
x dB

Transmit Freq Error
¥ dB Bandwidth

50RB#0

106:55:51PM Sep 03, 2020

Radio Std: None Frequency.

Radio Device: BTS

#Sweep 100 ms)

22.8 dBm

89.00 %
-26.00 dB

Agilent Spectrum Analyze!
kL

Ref 40.00 dBm.

#Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

: NSEINT ALG
Center Fre 05000000 GHz Center Freq: 1.906000000 GHz
Trig: Free Run Avg|Hold: 30530

==
HIFGalnLow

iy
#Arten: 30 dB

#VBW 620 kHz

Total Power

8.9855 MHz

-7.867 kHz
9.589 MHz

OBW Power
x dB

50RB#0

05! 56-03PM Sen3, 2020
Radio 5td: None

Radio Devize: BTS

99.00 %
-26.00 dB

Frequency

High Channel

Agilent Spectrum Analyzer - Oc
3

Ref 40.00 dBm

#VBW 620 kHz

JiRes BW 200 kHz

Occupied Bandwidth Total Power
8.9678 MHz

-6.512 kHz
9.597 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

50RB#0

Center Fre 805000000 GHz Genter Freg: 1.905000000 GHz
e

106:56:13PM 56003, 2020

Radio Std: None Frequency

CenterFreq
1.805000000 GHz

Span 20 MHz
#Sweep 100 ms|

22.6 dBm

99.00 %
-26.00 dB
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LTE FDD Band 2—15MHz Channel Bandwidth Occupied Bandwidth and Emission Bandwidth

QPSK

16QAM

Agilent Spectrum Analyzer
RL

1.857500000 GHz

HIFGain:Low.

Ref 40.00 dBm

[Center 1.858 GHz
'Res BW 300 kHz

Occupied Bandwidth

g A
857500000 GHz

Run Avg|Hol
A B

#VBW 910 kHz

Total Power

13.449 MHz

Transmit Freq Error
x dB Bandwidth

-2.083 kHz
14.31 MHz

OBW Power
x dB

75RB#0

Low Channel

Frequency

CenterFreq|
1867600000 GHz| |

Span 30 MHz|
#Sweep 100 ms|

99.00 %
-26.00 dB

Agilent Spectrum Anatyzer - Occupled BW.
- -

Ref 40.00 dBm

Center 1.858 GHz
Res BW 300 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

U E 5
Center Freq 1.857500000 GHz Conta

HIFGain:Low.

1857600000 GHz
Trig n AvglHol
#Anen: 30 dB

#VBW 910 kHz

Total Power

13.450 MHz

7.223 kHz
14.29 MHz

OBW Power
x dB

75RB#0

d: 30731

Span 30 MHz
#Sweep 100 ms)

22.8 dBm

99.00 %
-26.00 dB

Frequency

1257500000 GHz

Middle

Channel

Agilent Spectrum Analyzer - Occupied BW
s .

Center Freq 1.880000000 GHz

HIFGaln:Low

Ref 40.00 dBm_

ICenter 1.88 GHz
'Res BW 300 KHz

Occuplied Bandwidth

T w1 AL
880000000 GHz
Avg|Hold: 30530

#VBW 910 kHz

Total Power

13.452 MHz

Transmit Freq Error
x dB Bandwidth

-11.532 kHz
14.33 MHz

OBW Power
x dB

107:27-05FM Se13, 2020

Radio Std: None Frequency

Radio Device: BTS

CenterFreq|
1.880000000 GHz|

Span 30 MHz
#Sweep 100 ms|

Agilont Spectrum Analyzer
o .

es BW 300 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Center Freq 1.880000000 GHz

Avg|Hol

#VBW 910 kHz

Total Power

13.451 MHz

-8.288 kHz
14.32 MHz

OBW Power
x dB

&
880000000 GHz

a . |07:27:15PM Seni3, 2020
Radle 5td: None

I1d: 30720

Radie Devize: BTS

Span 30 MHz,
#Sweep 100 ms|

22.8 dBm

98.00 %
-26.00 dB

Frequency

75RB#0

75RB#0

Agilent Spectrum Analyzer
AL

1.902500000 GHz

|Center 1.903 GHz
#Res BW 300 kHz

Occupied Bandwidth

- LT
02500000 GHz
AvglHold: 30720

#VBW 910 kHz

Total Power

13.458 MHz

Transmit Freq Error
x dB Bandwidth

-20.338 kHz
14.29 MHz

OBW Power
x dB

75RB#0

High Channel

(07:27:27 PM Sep 03, 2020

Radio Std: Nene Frequency

Radio Device: BTS

99.00 %
-26.00 dB

Agplent Spectrum Analyzer - Ocs
R

Ref 40.00 dBm_

|Center 1.903 GHz
#Res BW 300 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

1.902500000 GHz

502600000 G

#V/BW 910 kHz

Total Power

13.447 MHz

-13.870 kHz
14.27 MHz

OBW Power
x dB

75RB#0

g
Hz
Avg|Held: 30730

07:27:37 PM Sep 03, 2020
Radio Std: None

Radio Device: BTS

Span 30 MHz,
#Sweep 100 ms|

22.6 dBm

-26.00 dB

Frequency.
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LTE FDD Band 2—20MHz Channel Bandwidth Occupied Bandwidth and Emission Bandwidth

QPSK

| 16QAM

Agslent Spectrum Analyzer - Oceupicd BW
|
Hz
AvglHold: 30730

Ref 40.00 dBm

|Center 1.86 GHz

Res BW 390 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power
17.956 MHz

19.950 kHz
19.04 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

100RB#0

Low C

108:12:43PM Sep 03, 2020

Radio Std: None Frequency

Radio Device: BTS

CenterFreq
1.860000000 GHz

Span 40 MHz,
#Sweep 100 ms)

23.6 dBm

89.00 %
-26.00 dB

hannel

Agilent Spectrum Analyzer - Occupled BW
AL 2

Center Freq 1.860000000 GHz

HIFGain:Low

ICenter 1.86 GHz

|Res BW 390 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power
17.951 MHz

24.748 kHz
19.03 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

081254 M Sep 03, 2020
Radio Std: None

Avg|Held: 30130

Radio Device: BTS

Span 40 MHz
#Sweep 100 ms|

22.7 dBm

99.00 %
-26.00 dB

Frequency

100RB#0

Agilent Spectrum Analyzer - Decupled BW
R

A
Hz.
Avg|Hold: 30530

Ce

Center 1.88 GHz

|Res BW 390 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power
17.958 MHz

625 kHz
19.05 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

100RB#0

108:13.06 PM 56003, 2020

Radie Std: None Frequency

Radio Device: BTS

Span 40 MHz
#Sweep 100 ms|

23.6 dBm

99.00 %
-26.00 dB

Center 1.88 GHz

IRes BW 390 kHz #VBW 1.2 MHz

Occupied Bandwidth

17.975 MHz
-6.268 KHz
19.04 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

100RB#0

08:13: 16PM Sep3, 2020
Radio Std: None

Radio Device: BTS

22.6 dBm

99.00 %
-26.00 dB

Frequency

Agilent Spects um Analyzer - Dccupied BW
o ¢

CenterFreq: 1.900000000 GHz

Avg|Hald: 3050

‘Center Freq 1.900000000 GHz

|Center 1.9 GHz

Res BW 390 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power
17.938 MHz

-5.120 kHz
18.98 MHz

Transmit Freq Error

x dB Bandwidth

OBW Power
x dB

100RB#0

High C

08:13:29PM 56903, 2020

Radle Std: None Frequency

Radio Device: BTS

Span 40 MHz|
#Sweep 100 ms;

23.4 dBm

99.00 %
-26.00 dB

hannel

Agilent Spectrum Analyzer
1.900000000 GHz 00000 GHz.

Avg|Heold: 2030

|Center 1.9 GHz

Res BW 390 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power
17.931 MHz

87 kHz
19.00 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

FF|08:13:40PM Sen 03, 2020
Radie Std: None

Radie Device: BTS

99.00 %

-26.00 dB

Frequency

1.900000000 GHz

100RB#0
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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

CMW3500

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

TESTRESULTS

Remark:

1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 2; recorded worst case for each Channel Bandwidth of LTE FDD Band 2.
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LTE FDD Band 2 — 1.4 MHz Channel BandwidthBand Edge Compliance

QPSK

| 16QAM

Ailemt Sprcirum Anabyaer - St 54
e Freg 1.850000000 GH.
it we tet Trig: Fres Bun
0 Cainct e Atz 40 d

Ref 30.00 dBm

Center 1.850000 GHz
#Res BW 15 kHz EVBW 4T kM

Span 2,000 MHz
#Sweop 100.0 ms (801 pts)

Low Channel

Ref 30.00 aBm

Center 1850000 GHz Span 2.000 MHz |
WRes BW 15 KHT WVBW 47 kHZ* #Sweep 100.0 ms (601 pis)

Center Freq
1. BECOO0O00 GHz

Ref 30.00 dBm

HVBW 4T kM

6RB#0

Span 2.0
#Sweep 100.0 ms

Rel 30.00 dBm

nter 1.910000 GHz Span 2.00
s BW 15 kHz HVBW 4T kHz* #Eweep 100.0 ms

6RB#0
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LTE FDD Band 2-3MHz Channel BandwidthBand Edge Compliance

QPSK

16QAM

Al Spectiim Analysee - Swrpt A

Rel 30.00 aBm

Ce _850000 GHx
#Res BW 30 kHz

I
EAug Type: RMS
AuglHatd: IO

e TrigFraa Run
BAmen: 40 48

#VBW 81 kHz"

15RB#0

Low Channel

g Sy M Aady e,

Center Freg 1.85

Ref 30.00 dBm

Center 1.850000 GHr
#Res BW 30 kHz

&
#hvy Type:

ME
== Trig Fres Run AvglHobd: 3000
Barten:

#VEBW 81 kHz"

15RB#0

Agilent Speeteum Analyzer - Swopt SA
o L W =

Center Freq

Ref 30.00 dBm

: Trig:
IF Gain:Law #Atten: 40 4B

Center 1.910000 GHz

#Res BW 30 kHz

#VBW 91 kHz*

15RB#0

#Avg Typ: g
Run AvglHeld: 3030

Mkr1 1
Ref 30.00 dBm

CenterFreq
1.910000000 GHz|

——
Span 2.000 MHz
#Sweep 100.0 ms (601 pts)

Center 1.910000 GHz
#Res BW 30 kHz

Freguency
== Trig: Fres Run
Hhitur: 40 B

Span 2

SVBW a1 kHz* #Eweep 100.0

15RB#0
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LTE FDD Band 2-5MHz Channel BandwidthBand Edge Compliance

QPSK

16QAM

1.850000000 GHz
e ey Trig: Fraa fun
[Filain:low  BAmen: 40 48
B
Ref 30.00 aBm

Low Channel

Center Freq
1. BECOO0O00 GHz

[Center Freq
Weid
F G aimil o
Ref 30.00 dBm

Center Freg
1860000000 GHz

=e= Trig Fres Fun
Edsten: &0 d

Ref 30.00 dBm

Center 1910000 GHz - :  Span 2.000 MHz
#Res B 51 kHz BVEW 150 KHz* #Sweep 100.0 ms (601 pts)

25RB#0

. &
BAug Typa: AMS
== Trig:Fres Run AvglHeid: 3000
#Asten; 40 4B

Center Freg
1.810000000 GHz

Center 1910000 GHz - :  Span 2.000 MHz
#Res B 51 kHz BVEW 150 KHz* #Sweep 100.0 ms (601 pts)

25RB#0




