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TEST REPORT

Test Report No. :
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HK2008282384-8E .
Date of issue

Equipment under Test

Model /Type

Listed Models

Mobile Phone

LEO00Z93P
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Manufacturer LAVA International Limited

Address A-56, Sector 64, Noida 201301, U.P., India
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It is not permitted to copy extracts of these test result without the written permission of the test
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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 971168 D01 v03r01 : Power Meas License Digital Systems




2 SUMMARY

2.1 General Remarks
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Date of receipt of test sample Aug. 27, 2020
Testing commenced on Aug. 27, 2020
Testing concluded on Sep. 02, 2020

2.2 Product Description

Name of EUT Mobile Phone

Model/Type reference: LEO00Z93P

List Model: N/A

Power supply: DC 3.85V from battery or DC 5V from adapter
Modilation Type QPSK,16QAM

Antenna Type Internal Antenna

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

3.27VDC to 4.43VDC (nominal: 3.85VDC)

2.3 Equipment under Test

Power supply system utilised

Power supply voltage

0| 120V/ 60 Hz O] 115V/60Hz

0|12V DC 0|24V DC

@| Other (specified in blank below)

DC 3.85V from battery or DC 5V from adapter
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. : /
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2.6 Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended forFCC ID: 2ARTXLEO000Z93P 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 TestEnvironment

EnvironmentParameter SelectedValuesDuringTests
Relative Humidity Ambient
Temperature TN Ambient
VL 3.27V
Voltage VN 3.85V
VH 4.43V

NOTE:VL=lowerextreme testvoltageVN=nominalvoltage
VH=upperextreme testvoltageTN=normaltemperature
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3 TEST ENVIRONMENT

3.1 Address of the test laboratory

Shenzhen HUAK Testing Technology Co., Ltd.
Add.:1F, B2 Building, JunfengZhongchengZhizao Innovation Park,Heping Community, Fuhai Street,

Bao’an District, Shenzhen, 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
Band 5 (824~849 MHz)

Test ltem FCCRuleNo. Requirements Verdict
Effective(lsotropic) §2.1046,
RadiatedOutputPower §22.913(a)(2) EIRP <2W Pass
Peak-AverageRatio §24.232(d) FCC:Limit<13dB Pass
Modu'at'onciharade”s“ §2.1047 Digitalmodulation Pass
. OBW: Nolimit.
Bandwidth §2.1049 EBW- Nolimit. Pass
§2.1051 < -13dBm/1%*EBW,
BandEdgesCompliance §2'4 238’ In1MHzbandsimmediatelyoutsideandadjacentto Pass

Thefrequency block.

<-13dBm/1MHz,

SpurlousEmlssllonatAnte §2.1051, from9kHzto10thharmonicsbut outsideauthorized Pass
nnaTerminals §24.238 ;
Operatingfrequency ranges.
Field Strengthof Clause 7of
Spurious KDB971168 <-13dBm/1MHz. Pass
Radiation D01 v02r02
§2.1055, FCC:withinauthorizedfrequency
Frequency Stability §22.355, block. Pass
§24.235

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.




3.4 Equipments Used during the Test

Page 9 of 52Report No.: HK2007272064-8E

Test Equipment Manufacturer Model No. Serial No. Calibration Date %adz)ggfen
LISN R&S ENV216 HKE-059 2019/12/26 2020/12/25
LISN R&S ENV216 HKE-002 2019/12/26 2020/12/25
Receiver R&S ESCI7 HKE-010 2019/12/26 2020/12/25
Spectrum analyzer R&S FSP40 HKE-025 2019/12/26 2020/12/25
Spectrum analyzer Agilent N9020A HKE-048 2019/12/26 2020/12/25
RF automatic control | Tonscend JS0806-1 HKE-060 2019/12/26 | 2020/12/25
Loop antenna Schwarzbeck FMZB 1519 B HKE-014 2019/12/26 2020/12/25
Bllog Broadband | sehwarzbeck | VULB9163 HKE-012 2019/112/26 | 2020/12/25
Horn antenna Schwarzbeck 9120D HKE-013 2019/12/26 2020/12/25
High gain antenna Schwarzbeck LB-180400KF HKE-054 2019/12/26 2020/12/25
Preamplifier EMCI EMC051845SE HKE-015 2019/12/26 2020/12/25
Preamplifier Agilent 83051A HKE-016 2019/12/26 2020/12/25
Preamplifier Schwarzbeck BBV 9743 HKE-006 2019/12/26 2020/12/25
Temperature and Boyang HTC-1 HKE-075 2019/12/26 | 2020/12/25
humidity meter
High-low
temperature Guangke HT-80L HKE-118 2019/12/26 2020/12/25
chamber
High pass filter unit Tonscend JS0806-F HKE-055 2019/12/26 2020/12/25
RF .
Cable(below1GHz) Times 9kHz-1GHz HKE-117 2019/12/26 2020/12/25
RF Cfg'ﬁ(;;bove 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
Conducted test | 155 ceng TS+ Rev HKE-081 N/A N/A
software 2.5.0.0
Radiated test Tonscend TS+ Rev HKE-082 N/A N/A
software 2.5.0.0
RF test software | Tonscend JS1120-B 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 2019/12/26 2020/12/25
Set
Wireless
Communication Test R&S CMU200 HKE-029 2019/12/26 2020/12/25
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 CoductedOutput 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 CMWS500 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

TX Channel Frequency . Burst Average Power [dBm]
Bandwidth (MHz) RB Size/Offset QPSK 16QAM

1 RB low 22.62 21.51

1 RB high 22.77 21.61

824.7 50% RB mid 22.64 21.48

100% RB 22.63 21.45

1 RB low 22.76 21.64

1 RB high 22.77 21.81

1.4 MHz 836.5 50% RB mid 22.89 21.68

100% RB 22.78 21.59

1 RB low 22.97 21.80

1 RB high 22.94 21.67

848.3 50% RB mid 23.07 21.67

100% RB 22.88 21.69

1 RB low 22.65 21.68

1 RB high 22.68 21.69

825.5 50% RB mid 22.68 21.72

3 MHz 100% RB 21.78 20.71

1 RB low 22.86 21.87

836.5 1 RB high 22.83 21.85

50% RB mid 22.84 21.86
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100% RB 21.93 20.90
1RB low 23.13 21.76

1RB high 23.02 2177

847.5 50% RB mid 23.02 21.80

100% RB 22.00 20.91

1RB low 22.79 21.68

1RB high 22.68 21.62

826.5 50% RB mid 22.68 21.61

100% RB 21.68 20.63

1RB low 22.85 21.80

1RB high 22.95 21.90

5 MHz 836.5 50% RB mid 22.86 21.76
100% RB 21.91 20.84

1RB low 22.98 21.94

1RB high 22.97 22.01

846.5 50% RB mid 22.90 21.04

100% RB 22.00 20.98

1RB low 22.79 21.84

1RB high 22.83 21.81

829.0 50% RB mid 22.92 21.85

100% RB 21.82 20.80

1 RB low 22.92 21.84

1RB high 23.21 21.66

10 MHz 836.5 50% RB mid 23.05 21.85
100% RB 22.02 20.99

1 RB low 23.03 21.86

1RB high 22.89 21.71

844.0 50% RB mid 22.96 21.78

100% RB 22.05 21.07
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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 22H.232(b) specifies, "Mobile/portable stations are limited to 7 watts e.i.r.p.

TEST CONFIGURATION

Signal

SA Generator

Substitute

Antenna

D D

Kitte

Receiving Antenna

Amplifier

L) L] L)

vy

Fiter

(RN
-

lifier

Q
QD

Receiving Antenna

Fiter Am
Altanuator

LAAAA

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.

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 (Pyes) 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 (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- 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.

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

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

LTE FDDBand 5_Channel Bandwidth 1.4MHz_QPSK

G - .
Frequency Puea P a P, ERP Limit Margin o
Antenna J Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
824.7 -19.78 3.41 10.24 33.6 20.65 38.45 17.8 \%
836.5 -19.84 3.49 10.24 33.6 20.51 38.45 17.94 \%
848.3 -19.89 3.55 10.23 33.6 20.39 38.45 18.06 \%
LTE FDDBand 5 Channel Bandwidth 3MHz_ QPSK
G - .
Frequency Phvea Pq 2 Pag ERP Limit Margin o
Antenna X Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
825.5 -20.98 3.41 10.24 33.6 19.45 38.45 19 \%
836.5 -19.39 3.49 10.24 33.6 20.96 38.45 17.49 V
847.5 -19.69 3.55 10.23 33.6 20.59 38.45 17.86 V
LTE FDD Band 5 Channel Bandwidth 5MHz QPSK
G - .
Frequency Phvtea Pq 2 Paq ERP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
826.5 -20.15 3.41 10.24 33.6 20.28 38.45 18.17 V
836.5 -19.44 3.49 10.24 33.6 20.91 38.45 17.54 V
846.5 -19.4 3.55 10.23 33.6 20.88 38.45 17.57 \%
LTE FDD Band 5 Channel Bandwidth 10MHz QPSK
G .. .
Frequency Pea Pa a Pag ERP Limit Margin o
Antenna » Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
829.0 -20.53 3.41 10.24 33.6 19.9 38.45 18.55 \
836.5 -18.88 3.49 10.24 33.6 21.47 38.45 16.98 \
844.0 -20.08 3.55 10.23 33.6 20.2 38.45 18.25 \
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LTE FDD Band 5 Channel Bandwidth 1.4MHz_16QAM

G " .

Frequency | Puea P a Paa ERP Limit Margin o

Antenna Polarization
(MHz) ~ | (dBm) | (dB) | goiym) (dB) (dBm) | (dBm) | (dB) 1zat
824.7 | -18.82 | 3.41 10.24 33.6 2161 | 38.45 | 16.84 Vv
836.5 | -19.73 | 3.49 | 10.24 33.6 20.62 | 38.45 | 17.83 Vv
848.3 | -19.81 | 355 | 10.23 33.6 20.47 | 38.45 | 17.98 Vv
LTE FDD Band 5 Channel Bandwidth 3MHz_16QAM
G " .

Frequency | Ppea Pa a Paq ERP Limit Margin L
(MHz) | (dBm) | (dB) égitr‘?(”d”;) dB) | (@Bm) | (@Bm) | (dB) | Folarization
825.5 -19.2 | 3.41 10.24 336 21.23 | 38.45 | 17.22 Vv
836.5 | 1849 | 3.49 | 10.24 336 21.86 | 38.45 | 16.59 Vv
8475 | 2054 | 355 | 10.23 336 19.74 | 38.45 | 18.71 Vv

LTE FDD Band 5 Channel Bandwidth 5MHz_16QAM

G " .

Frequency | Puea Pa 2 Paq ERP Limit Margin o
(MHz) | (dBm) | (dB) é;‘itr?&”;‘) dB) | (dBm) | (@Bm) | (dB) | Folarization
8265 | -19.37 | 3.41 10.24 33.6 21.06 | 38.45 | 17.39 Vv
8365 | -19.09 | 3.49 | 10.24 336 21.26 | 3845 | 17.19 Vv
8465 | 1961 | 355 | 10.23 336 20.67 | 3845 | 17.78 Vv

LTE FDD Band 5 Channel Bandwidth 10MHz_16QAM

G " .

Frequency | Puea Pq 2 Pag ERP Limit | Margin L
(MHz) | (dBm) | (dB) égitﬁ(r;”;) dB) | (dBm) | (dBm) | (dB) | "olarization
829.0 19.2 | 3.41 10.24 33.6 2123 | 3845 | 17.22 Vv
8365 | -18.87 | 3.49 | 10.24 33.6 21.48 | 38.45 | 16.97 Vv
8440 | -20.35 | 355 | 10.23 33.6 19.93 | 38.45 | 18.52 Vv
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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 CMWS00

Spectrum
Analveer

TEST PROCEDURE

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

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

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

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

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

TEST RESULTS

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

TX Channel Frequenc . PAPR(dB)
Bandwidth MHZ) RB Size/Offset QPSK 16QAM
824.7 3.65 4.71
1.4 MHz 836.5 1RB#0 3.57 4.61
848.3 3.24 4.21
825.5 3.66 4.60
3 MHz 836.5 1RB#0 3.42 4.42
847.5 3.45 4.42
826.5 3.77 4.54
5 MHz 836.5 1RB#0 3.47 4.26
846.5 3.74 453
829.0 3.63 4.75
10 MHz 836.5 1RB#0 3.38 4.36
844.0 3.71 4.66
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LTE FDD Band 5- 1.4 MHz Channel BandwidthPAPR

QPSK

| 16QAM

K 07:17:36 £
100000 MHz Radio Std: Nene
Counts:1.00 MH.00 Mpt

Average Power

22.55 dBm
52.68 % at 0dB

0.001 %
0.0001 %
Peak

0.0001 %'5
0.0001 B
Info BW 25.000 MHz

1RB#0

Low Channel

Agilent Spctrum Analyzer - Power Stat CCDF
RL

Frequency Center Freq 824.700000 MHz

Average Power

21.43 dBm
48.25 % at 0dB

2.83dB
4.13 dB
4.71 dB
4.94 dB
4.98 dB
4.99 dB
5.01 dB
26.44 dBm

0.01%
0.001 ¢
0.0001 %
Peak

"
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CenterFreq|
700000 Mi

Freq Offset|
0 Hz|
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R R F EEE INT &) 07:18:13PM Ay
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Trig: Free Run Counts:1.00 MH1.00 Mpt

#Atten: 40 4B

L ¥
Center Freq 836.500000 MHz

HIEGalniLow
Average Power

22.58 dBm
53.23 % at 0dB
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0.001 %
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Peak

0.001 %

26.35 dBm
0.0001 %
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Info BW 25.000 MHz

1RB#0
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Triy Run

#Atten: 40 4B
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21.42 dBm
48.37 % at 0dB
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Peak 3 d
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&
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R
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Peak

High Channel

Agilent Spectrum Analyzer - Power Stat CCDF
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Frequency
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848 300000 MHz|

L RE
Center Freq 848.300000 MHz

HIFGaln:Low

Average Power Gaussian

21.58 dBm
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100 %
1.0
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2.70dB
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LTE FDD Band 5-3MHz Channel BandwidthPAPR

QPSK |

16QAM

Low Channel

Agilent Spectrum Analyzer - Power Stat CCDF
AL = T
Center Freq 825.500000 MHz

HIFGaln:Low

07:40:45 PM foy
Radio Std: None
pt

Frequency

CenterFreq
825.500000 MHz|

Contar Fraq: 826.6500000MHz
T Run Counts:1.00 M1.00 M)
shman: 40 4B

Average Power Gaussian

22.64 dBm
52.63 % at 0dB

2.20dB

0.001 %

0.0001 %
0dB
Info BW 25.000 MHz

1RB#0

Agitent Speciruen Aalyzer - Powes Stat CCDF
o -

Frequency

CenterFreq
825.500000 MHz

T A Z
r Fraq: 826.500000 MHz R:
Run

N R
Center Freq 825.500000 MHz Counts:1.00 Mi1.00 Mpt

HIEGalncLow
Average Power

21.67 dBm
48.62 % at 0dB

4.60 dB
4.81dB
4.89 dB
4.91dB

4.91dB
26.58 dBm

0.0001 %
Peak

0.0001 %
0.0001 %5
Info BW 25.000 MHz

1RB#0

Middle Channel

Agitent Spectrum Anatyzer - Pomer Stat ECOF
- . Frequency

Center Freq
836.500000 MHz

L GRE
Center Freq 836.500000 MHz

MFGainLow
Average Power

22.71 dBm
53.26 % at 0dB

0.01 %
0.001 %
0.0001 %

0.0001 % odB

Info BW 25.000 MHz

Agilent Spectrum Analyzer - Power Stat CCOF
RL

£35.500000 MHz Fracguancy

E y s
[ Freq 0000 MH:
enter Freq 836.50 1z Rt 5 W00 e

HIFGaln:Low

Average Power

Center Freq|

21.70 dBm (atinliel

48.84 % at 0dB

10.0 %
10%
01%
0.01%
0.001
0.0001 %
Peak

2.71dB
3.93dB
4.42 dB
4.61dB
4.65 dB
4.66 dB
4.72 dB
.42 dBm
0.0001 %

0dB
Info BW 25.000 MHz

High Channel

Agilent Spectrum Analyzer - Power Stat CCDF
RL 74157 PM PUgET, 2020
Radie Std: None

et Frequency
Counts:1.00 Mi1.00 Mpt

CenterFreq
B47 500000 MHz

‘Center Freq 847.500000 MHz

HIFGalniLow

Average Power

22.75 dBm
53.64 % at 0dB

100 %
1.0%
0.1%
0.01 %
0.001
0.000
Peak

CF Step
000000 MH2|
Man

Freq Offset,
0Hz,

001 % o
0.0001 %5
Info BW 25.000 MHz

1RB#0

Agilent Spectrumn Analyzer - Power Stat CCDF
R REEET]
Radio Std: None

i v
Center Freq 847.500000 MHz Frequency

HIFGaln:Low

Gaussian

Average Power 100%

Center Freq
847 500000 MHz

21.65 dBm
48.85 % at 0dB

0.0001 %
Peak

0.0001 % -
0.000 5
Info BW 25.000 MHz

1RB#0
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LTE FDD Band 5-5MHz Channel BandwidthPAPR

QPSK

| 16QAM

Agilent Spectrum Analyzer - Power Stat CCDF
R R ¥

L ¥
Center Freq 826.500000 MHz

HIFGaln:Low

Average Po Gaussian

22.67 dBm
51.77 % at 0dB

10.0 %

1.0 %

0.1%

0.01% 3.90dB
0.001% 4.00dB
00001 % 4.01dB
Peak

dB
Info BW 25.000 MHz

Low Channel

Agilent Spectrumn Analyzer - Powes Stat CCDF
R = P Ay

v E Cere:
. H: Radio Std: Ne
Center Freq 826.500000 MHz - Cuun‘h.tmm‘l.w e adio one

Frequency

Average Power

21.56 dBm
47.99 % at 0dB

10.0 % 2.74dB
4.09dB
4.54 dB
4.79dB
4.85dB
4.88 dB
4.92dB
26.48 dBm

0.0001 %
Peak

dB
Info BW 25.000 MHz

1RB#0

Frequency

Center Freq
826 500000 MHz

Agilent Spectrum Analyzer - Power Stat CCOF
TG G 4
Center Freq .50 H: Center Freq: 36.500000 MHz

2nter freg 835500000 Mz Trig Run Counts:1.00 M/1.00 Mpt

Average Power

22.59 dBm
53.22 % at 0dB 1056

1.0%
0.1 %
0.01%
0.001 ¢
0.0001
Peak

f 0.0001 %
ode
Info BW 25.0

Middle Channel

Agilent Spectrum Analyzer - Power Stal CCDF
RL joe: ZET
Radio Std: Nona

Frequency Mz
Counts:1.00 M/1.00 Mpt

Center Freq|
836/500000 MHz|

‘Center Freq 836.500000 MHz

IFGolncLow
Average Power

21.61 dBm
48.92 % at 0dB

0.01%
0.001
0.0001 %
Peak

0.001 %

001 %
0.0001 o0dB

Info BW 25.000 M

2020

Frequency

Center Freq|
B3t MHz|

CF Step
5.000000 MHz|
Man
FreqOffset,
0 Hz|

Agilent Spectruem Analyzer - Power Stat CCOF
RL

MHz
Trig: Fi Counts:1.00 MH.00 Mpt
#Atten: 40 4B

Center Freq 846.500000 MHz C'_:hrr:"l‘}:dlm Radia Std: Nos

HIFGalnLow

Average Power . Gaussian

100 %
22.65 dBm
52.13 % at 0dB

0.001 % d

0.0001 %
Peak

4.00d
4.00 dB
65 dBm
0.0001 %555
Info BW 25.000 MHz

1RB#0

High Channel

Agilent Spectrum Analyzer - Power Stat CCDF
= - 08:07:19PM Ay
Frequency :

Center Freq
846 500000 MHz

L GRE
Center Freq 846.500000 MHz

HIFGalncLow
Average Power

21.75 dBm
48.01 % at 0dB

4.5
4.73 dB
4.77 dB

Peak

0.0001 % YT

Info BW 25.000 MHz

Frequency

CenterFreq
84i MHz

1RB#0
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LTE FDD Band 5-10MHz Channel BandwidthPAPR

QPSK | 16QAM

Agilent Spectrum Analyzer - Pawer Stat CCOF
R = o

- o
Center Freq 829.000000 MHz

Average Power

22.66 dBm
52.07 % at 0dB

10.0%
1.0 %
0.1%
0.01 %
0.001 %
0.0001 %

Peak
26.54 dBm

Gaussian

dg
Info BW 25.000 MHz

Low Channel

Agilent Spectrum Analyzer - Power Stat CCDF
R 7 F i £03:31:56 PM iy

L F 13
000000 MHz Radio Std: None
Center Freq 829.000000 MHz - e = Carts:1.00 MH.00 Mpt

MIFGaln:Low

Frequency

Average Power Gaussian

Center Freq
829.000000 MHz

21.59 dEBm
48.65 % at 0dB

10.0 %
10%
0.1%
0.01%
0.001 %
0.0001 %
Peak
26.57 dBm

“ode
Info BW 25.000 MHz

1RB#0

Frequency

Center Freq
829.000000 MHz|

Agilent Spectrum Analyzer - Power Stat CCDF
R R -

L GRE
Center Freq 836.500000 MHz

MEGainLow
Average Power

22.70 dBm
53.56 % at 0dB

1.0 %
0.1%
0.01%
0.001 %
0.0001 %

Peak
26.40 dBm

B
Info BW 25.000 MHz

Middle Channel

Agilent Spectrum Analyzer - Poweer Stat CCDF

L 7 s o
Center F MH: & Hz R
enter Freq 836.500000 z R T

HIFGaln:Low

Frequency

CenterFreq
836.500000 MHz|

Centar Fraq: 636 500000 MHz Radio Std: Nons
Trig: Free Run Counts:1.00 MA.00 Mpt
#Atten: 40 4B

Average Power

21.69dBm
49.27 % at 0dB

10.0 %
1.0 %
0.1%

1
0.0001 %
Peak dB
26.38 dBm

B
Info BW 25.000 MHz

1RB#0

Frequency

CenterFreq
83 MHz

Agitent Spectruen Analyzer - Power Stat CCDF
RL

Center Freq 844.000000 MHz

HIFGaln:Low

Average Power

22.73 dBm
52.06 % at 0dB

0.001 %

0.0001 %

Peak 3.96 dB
26 dBm

High Channel

Agitent Spectruem Analyzer - Power Stat CCDF
. RL

Center Freq: 844.000000 MHz
i un Counts:1.00 MI1.00 Mpt.

Frequency

Center Freq
844000000 MHz,

‘Center Freq 844.000000 MHz

HIFGainL ow
Average Power

21.66 dBm
47.81 % at 0dB

1.0%

0.1% 4.66 dB

0.01 % 4.84 dB

0.001 4.88 dB

0.0001 % 4.90dB 0.001 %
Peak

0.0001 %
0dB
Info BW 25.000 MHz

1RB#0

ode
Info BW 25.000 MHz

1RB#0

Frequency

CenterFreq
844000000 MHz

CF Step
5.000000 MH:z|
Man

Freq Offset|

0 Hz|
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4.3 Occupied Bandwidth and Emission Bandwidth
LIMIT

N/A

TEST CONFIGURATION

l CMW500

EUT :
Spectrum

Analveer

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

LTE FDD Band 5

TX Frequency -26dBc Emission 99% Occupied bandwidth

Channel RB Size/Offset (MHz) bandwidth (MHz) (MHz)

Bandwidth QPSK 16QAM QPSK 16QAM

824.7 1.280 1.267 1.0904 1.0882

1.4 MHz 6RB#0 836.5 1.243 1.270 1.0890 1.0881

848.3 1.272 1.268 1.0925 1.0900

825.5 2.864 2.856 2.6904 2.6839

3 MHz 15RB#0 836.5 2.849 2.846 2.6880 2.6894

847.5 2.866 2.855 2.6953 2.6904

826.5 4.851 4.799 4.4976 4.5022

5 MHz 25RB#0 836.5 4.829 4.812 4.5013 4.5071

846.5 4.844 4.827 4.5023 4.4989

829.0 9.534 9.515 8.9848 8.9695

10 MHz 50RB#0 836.5 9.506 9.524 8.9980 8.9933

844.0 9.519 9.515 8.9802 8.9788
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QPSK

LTE FDD Band 5- 1.4 MHz Channel Bandwidth Occupied Bandwidth and Emission Bandwidth

Agilent Spectrum Analyzer - Occupbed BW.
RL 5

Low Channel

16QAM

Center Freq 824.700000 MHz

Ref 40.00 dBm

Center 824.7 MHz
#Res BW 30 kHz

Oceupied Bandwidth
1.0

Freq Error
x dB Bandwidth

Transi

Agllent Spectrum Analyzer - Occupied BW
m

1.280 MHz

HIF Gain:Low

#VBW 91 kHz

Total Power

04 MHz

-432 Hz OBW Power

x dB

6RB#0

Frequency

Span 3 MHz,
#Sweep 100 ms)

24.2 dBm

99.00 %
-26.00 dB

Middle Channel

Agilent Spectrum Analyzer - Occupbed BW.
RL E R
Center Freq 824.700000 MHz

HIFGain:Low

Ref 40.00 dBm

Center 824.7 MHz
[*Res BW 30 kHz #VBW 91 kHz
Occupied Bandwidth

1.0882 MHz

-447 Hz
1.267 MHz

Total Power

Transmit Freq Error OBW Power

x dB

x dB Bandwidth

T &
624.700000 MHz
n AvglHold: 3073

#Sweep 100 ms|
23.1 dBm

99.00 %
-26.00 dB

Frequency

‘Center Freg 836.500000 MHz

Ref 40.00 dBm

#Res BW 30 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

Agilent Spectrum Analyzer - Oceupied EW.
o c

HIFGainiLow

836.500000
- Free Run
#Atten: 30 48

#VBW 91 kHz

Total Power

1.0890 MHz
-1.932 kHz
1.243 MHz

OBW Power
x dB

6RB#0

MHz
Avg|Hold: 3030

07.01:01PM furg 27, 2020
Radio Std: None

Radio Device: BTS

Span 3 MHz|
#Sweep 100 ms|

24.3 dBm

Freq Offset|

99.00 % CHz

-26.00 dB

Agitent Spetrum Analyzer - Occupied BW

joe - L RE
Center Freq 836.500000 MHz

HIF GainiLow

© eatten: 30 4B

_Ref 40.00 dBm

#Res BW 30 kHz #VBW 91 kHz
Occuplied Bandwidth

1.0881 MHz

-1.188 kHz
1.270 MHz

Total Power

Transmit Freq Error OBW Power

x dB

x dB Bandwidth

6RB#0

0000 MHz
AvglHold: 3070

07.01:LLPM Au 27, 2020
Radio Std; None

Radio Device: BTS

#Sweep 100 ms

23.2 dBm

99.00 %
-26.00 dB

Frequancy

U ®
Center Freq 848.300000 MHz

Ref 40.00 dBm

#Res BW 30 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

MFGain:Low __ BAtte:

1.0925 MHz
-1.795 kHz
1.272 MHz

< F e
Genter Freq: 848.300000 MHz
Trig: Free Run AvglHold: 30150

#VBW 91 kHz

Total Power

OBW Power
x dB

6RB#0

24.3 dBm

99.00 %
-26.00 dB

07:01:23PM Auxg 27, 2020
Radio Std: None Frequency

Radio Device: BTS

Span 3 MHz
#Sweep 100 ms|

Agilont Spactrum Analyzar - Occupied BW
e

‘Center Freq 848.300000 MHz $;:";’::¢<I-.:“-WWW

HIFGainiLow ___ ®Atten: 30 dB

Ref 40.00 dBm

#Res BW 30 kHz

#VBW 91 kHz

Occupied Bandwidth
1.0900 MHz

-282 Hz
1.268 MHz

Total Power

Transmit Freq Error OBW Power

x dB

x dB Bandwidth

6RB#0

MHz
AvglHold: 30530

99.00 %
-26.00 dB

07:01:33PM 41327, 2020
Radio Std: None

Radio Davice: BTS

Fraquency

FreqOffset||

oHz||
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LTE FDD Band 5—-3MHz Channel Bandwidth Occupied Bandwidth and Emission Bandwidth

QPSK

| 16QAM

Agilent Spectrum Analyzer - Occupied BW.
RL R E 5
Center Freq 825.500000 MHz

HIFGain:Low

Ref 40.00 dBm

#Res BW 51kHz
Occupied Bandwidth
2.6904 MHz
2.858 kHz
2.864 MHz

Transmit Freq Error
x dB Bandwidth

7 o
826.500000 MHz
un AvglHold: 30/30

#VBW 150 kHz

Total Power

OBW Power
x dB

15RB#0

07:24:03PM Auxp 27, 2020
Radio Std: None

Span 6 MHz
#Sweep 100 ms|

23.7 dBm

99.00 %
=26.00 dB

Low Channel

Agilent Spectrum Analyzer - Occupled BW.
5 s 07:24:12PM #0227, 2020

Frequency Radio Std: Nene

825.500000 MHz
n Avg|Hold: 3030

Ref 40.00 dBm

Center 825.5 MHz

MRes BW 51 kHz #VBW 150 kHz #Sweep 100 ms)

Occupied Bandwidth Total Power 22.6 dBm
2.6839 MHz
-481 Hz

2.856 MHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

15RB#0

Agllent Spectrum Analyzer - Occupied BW
kL

enter Freq 836.500000 MHz

HIFGainiLow

Ref 40.00 dBm

Center 836.5 MHz
#Res BW 51 kHz

Occupied Bandwidth
2.6880 MHz
590 Hz
2.849 MHz

Transmit Freq Error
x dB Bandwidth

0000 MHz
AvglHold: 3030

#VBW 150 kHz

Total Power

OBW Power
x dB

15RB#0

07:24:24PM fug 27,2020
Radio Std: None

Radio Device: BTS

B
#Sweep 100 ms|

23.8 dBm

99.00 %
-26.00 dB

Middle Channel

Agilent Spestrum Analyzor - Occupied BW.
o <L I .y 07:29.34P1 Az 27, 2020
36. 836,500000 MHz Radio Std; Nene
Center Freq 836.500000 MHz _ A= “AvglHold: 3080
0 4B Radio Device: BTS

Ref 40.00 dBm

Span 6 MHz|

.5 MHz
#Res BW 51 kHz #VBW 150 kHz #Sweep 100 ms,

Occupied Bandwidth Total Power 22.7 dBm
2.6894 MHz

=178 Hz
2.846 MHz

Freq Offset||
o Hz|

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

15RB#0

Agilent Spectrum Analyzer - Occupied BW.
o c

F Gain:Low

Ref 40.00 dBm

Center 847.5 MHz
#Res BW 51kHz
Occupied Bandwidth
2.6953 MHz
-1.113 kHz
2.866 MHz

Transmit Freq Error
x dB Bandwidth

e

/500000 MHz

— AvglHald: 30/30
AArtan: 30 46

#VBW 150 kHz

Total Power

OBW Power
x dB

15RB#0

(07:24:46PM A1x 27, 2020
Radio Std: None

Radio Davice: BTS

Span 6 MHz,
#Sweep 100 ms|

23.9 dBm

99.00 %
-26.00 dB

High Channel

Agilent Spectrum Analyzer - Occupied BW
Center Freq: 847.500000 MHz

Trig: Free Run AvglHeld: 3050
30 4B

Fraqusncy; ‘Center Freq 847.500000 MHz

1 Ref 40.00 dBm

CenterFreq
847500000 MHz|

i
|

\

|

| a
ki
|

\

iCenter 847.5 MHz

Res BW 51 kHz #VBW 150 kHz

Occupied Bandwidth Total Power 22.8 dBm
2.6904 MHz
-1.241 kHz

2.855 MHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

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

QPSK

16QAM

Low Channel

Agilent Spectrum Analyzer - Occupied BW.
RL e

Center Freq 826.500000 MHz
HIFGainiLow

Ref 40.00 dBm

ICenter 826.5 MHz
#Res BW 100 kHz

Occupied Bandwidth

#Aren: 30 48

TEE T y (07:48:13PM A1) 27, 2020
Center Fraq: 826.500000 MHz Radio Std: No:
Trig: Free Run AvglHold:

Span 10 MHz
#VBW 300 kHz #Sweep 100 ms|

Total Power 24.0 dBm

Agilent Spectrum Analyzer - Occupbed BW.
AL 5

Center Freq 826.500000 MHz

HIFGain:Low

Frequency

Ref 40.00 dBm

S B

iCenter 826.5 MHz
[*Res BW 100 kHz

Occupied Bandwidth

. e
826.500000 MHz
n AvglHold: 1001100

#VBW 300 kHz

Total Power

4.4976 MHz

4.5022 MHz

Transmit Freq Error
x dB Bandwidth

-1.042 kHz
4.851 MHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

1.126 kHz
4.799 MHz

OBW Power
x dB

Frequency

Span 10 MHz,
#Sweep 100 ms|

23.0 dBm

99.00 %
-26.00 dB

25RB#0

25RB#0

Agilent Spectrum Analyzer - Occupled BW.
o " .

Center Freq 836.500000 MHz
HIFGain:Low

Ref 40.00 dBm

iCenter 836.5 MHz
[¥Res BW 100 kHz

Occupied Bandwidth

© aAtten: 30 dB

PEED, 07:48:40PM Auxp 27, 2020
Canter Freg; 836.5000 Radio Std: None

Trig: Free Run

00 MHz
AvglHold: 1001100
Radio Davice: BTS

Span 10 MHz,
#VBW 300 kHz #Sweep 100 ms|

Total Power 24.0 dBm

4.5013 MHz

Transmit Freq Error
x dB Bandwidth

-4.699 kHz
4.829 MHz

OBW Power
x dB

99.00 %
-26.00 dB

25RB#0

Middle Channel

Agilent Spectrum Analyzer - Occupied BW
I

Frequancy ‘Center Freq 836.500000 MHz

Ref 40.00 dBm

Center 836.5 MHz
Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

HIFGainiLow

[ 836,
Trig: Free Run

© #Atten: 30 4B

#VBW 300 kHz

Total Power

4.5071 MHz
-2.431 kHz
4.812 MHz

OBW Power
x dB

25RB#0

o
0000 MHz
AvglHold: 1001100

07:99:05P1 Fax 27, 2020

Radie Std: Non: Frequency

Radio Device: BTS

e Y S

#Sweep 100 ms

23.1 dBm

99.00 %
-26.00 dB

Agilent Spectrum Analyzer - Dccupied BW.
00 nL

‘Center Freq 846.500000 MHz

Ref 40.00 dBm

#Res BW 100 kHz

Occupled Bandwidth
4.5023 MHz
1.111 kHz
4.844 MHz

Transmit Freq Error
x dB Bandwidth

07:49:24 Pt Ay 27, 2020

Canter Freq: 846 Radie Std: Mene

MHz
Trig: Free Run Avg|Hold: 1001100
Atten: 30 dB Radlo Device: BTS

#VBW 300 kHz

Total Power

OBW Power
x dB

99.00 %
-26.00 dB

25RB#0

High Channel

Agilent Spectrum Analyzer - Decupied BW.

b o
Frequsncy Center Freq 846.500000 MHz

Ref 40.00 dBm _

HiRes BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

HIF GalnLow

Center Freg: 846
ree R

#VBW 300 kHz

Total Power

4.4989 MHz
-2.580 kHz
4.827 MHz

OBW Power
x dB

25RB#0

500000 MHz
‘AvglHeld: 100/100

(07:43:41PM Aux 27, 2000

Radio Std: None Frequency

Radio Davics: BTS

Span 10 MHz |
#Sweep 100 ms

23.1dBm

99.00 %
-26.00 dB
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LTE FDD Band 5—-10MHz Channel Bandwidth Occupied Bandwidth and Emission Bandwidth

QPSK

16QAM

Agilont Spectrum Analyzor - Occuphed BW
kL

‘Center Freq 829.000000 MHz

I Gain:Low

Ref 40.00 dBm

HRes BW 200 kHz

Occupied Bandwidth

0000 MHz
n AvglHald: 3030
#Aen: 30 dB

#VBW 620 kHz

Total Power

8.9848 MHz

Transmit Freq Error
x dB Bandwidth

6.722 kHz
9.534 MHz

OBW Power
x dB

50RB#0

08: 13:25PM A1x) 27, 2020
Radio Std: None

Radio Device: BTS

Span 20 MHz|
#Sweep 100 ms

22.7 dBm

989.00 %
-26.00 dB

Low Channel
.,1. Spoctrum Analyrer - Occupied BW.

Erduancy ‘Center Freq 829.000000 MHz

Ref 40.00 dBm

ICenter 229 MHz
#Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

T a
Center Freq: 25.000000 MHz

Trig: Fres Run
#Aren: 30 48

AvglHo

#VEW 620 kHz

Total Power

8.9695 MHz
3.208 kHz
9.515 MHz

OBW Power
x dB

50RB#0

Radio Davics:

Span 20 MHz,
#Sweep 100 ms,

21.7 dBm

989.00 %
-26.00 dB

Agilent Spectrum Analyzer - Occupied BW.
RL

Center Freq 836.500000 MHz

HIF Gain:Low

Ref 40.00 dBm

HRes BW 200 kHz

Occupied Bandwidth

or ry
Center Freg; §36.500000 MHz
Trig: Free Run AvglHold: 3030

© aAtten: 30 dB

#VBW 620 kHz

Total Power

8.9980 MHz

Transmit Freq Error
x dB Bandwidth

-14.743 kHz
9.506 MHz

OBW Power
x dB

50RB#0

(08:12147 P Aux) 27, 2020
Radio Std: None

Radio Davice: BTS

Span 20 MHz|
#Sweep 100 ms,

22.9 dBm

99.00 %
-26.00 dB

Middle Channel

Agilent Spactrum Analyzer - Occupied BW.
RL

Frequsncy Center Freq 836.500000 MHz

Ref 40.00 dBm

Center 836.5 MHz
#Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

HIFGainiLow

&
Canter Freq: 836.500000 MHz
o Run AvglHold: 30530

Trig: Fre:

© pAsten: 30 dB

#VBW 620 kHz

Total Power

8.9933 MHz
-10.326 kHz
9.524 MHz

OBW Power
x dB

50RB#0

08:13:57 PM Auxy 27, 2020

Radio Std: Non Frequency

Radio Davice: BTS

Span 20 MHz|
#Sweep 100 ms)

21.8 dBm

Agilent Spectrum Analyzer - Occupled BW.
o " c

Center Freq 844.000000 MHz
HIFGain:Low

Ref 40.00 dBm

Center 844 MHz
#Res BW 200 kHz

Occupied Bandwidth

™ Trig: Free Run

14.000000 MHz
AvglHold: 30,30
saten: 30 4B

#VBW 620 kHz

Total Power

8.9802 MHz

Transmit Freq Error
x dB Bandwidth

-3.301 kHz
9.519 MHz

OBW Power
x dB

50RB#0

08:14:00PM Aux) 27, 2020
Radio Std: None

Radio Davice: BTS

Span 20 MHz|
#Sweep 100 ms,

dBm

99.00 %
-26.00 dB

Agilent Spectrum Analyzer - Occupled BW.
kL

‘Center Freq 844.000000 MHz

HIFGain:Law

Frequency

Ref 40.00 dBm

[#Res BW 200 kHz

Cccupied Bandwidth

Transmit Freq Error
x dB Bandwidth

" shtten: 30 dB

Center Freq: 844.000000 MHz
v AvglHof

#VBW 620 kHz

Total Power

8.9788 MHz
-5.557 kHz
9.515 MHz

OBW Power
x dB

50RB#0

05:24:19PM Aux) 27, 2020

Radio Std: None Frequency

Radio Device:

Span 20 MHz|
#Sweep 100 ms

21.9 dBm

99.00 %
-26.00 dB






