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TEST REPORT

Aug.02, 2018
Test Report No. : UNIA2018050831-3FR-01 il
Date of issue
Equipment under Test : Bar code Hand Terminal
Model /Type : C50

C40,C43,C60,C70,C80,C90,R30,R40,R50,R60,R70,R80,

Listed Models R90,MS8288\W,MS8288F,MS8588

Applicant : Shenzhen JOAN Technology Co., Ltd.

Address . Rm 201, No. 22.1 Area, 5th Industrial Zone, Shangfen,
Minzhi, Longhua District, Shenzhen,China

Manufacturer : Shenzhen JOAN Technology Co., Ltd.

Rm 201, No. 22.1 Area, 5th Industrial Zone, Shangfen,

Address Minzhi, Longhua District, Shenzhen,China

Test Result: PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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1 TEST STANDARDS

The tests were performed according to following standards:

FCC Part 22 : PUBLIC MOBILE SERVICES

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

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

KDB971168 D01:v02r02ZMEASUREMENT GUIDANCE FOR CERTIFICATION OF LICENSED DIGITAL
TRANSMITTERS




] =
l Nl Page 6 of 48 Report No.: UNIA2018050831-3FR-01

2 SUMMARY

2.1 General Remarks

Date of receipt of test sample : | July 02, 2018
Testing commenced on ;| July 02, 2018
Testing concluded on . |Aug. 02, 2018

2.2 Product Description

The Bar code Hand Terminal’'s Model:C500r 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 Bar code Hand Terminal

Model/Type reference: C50

List Model: C40,C43,C60,C70,C80,C90,R30,R40,R50,R60,R70,R80,R90,
’ MS8288W,MS8288F,MS8588

Power supply: DC 3.80V

Adapter Information /

Modilation Type QPSK,16QAM

Antenna Type Internal

Antenna Gain -0.68dBi

Operation Frequency Band LTE Band 5

Operation frequency LTE Band 5: 824~849MHz

LTE Release R8

Extreme temp. Tolerance -30°C to +50°C

Extreme vol. Limits 3.40VDC to 4.20VDC (nominal: 3.80VDC)

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;
2.4 Short description of the Equipment under Test (EUT)

2.4.1 GeneralDescription

This is a Bar code Hand Terminal.

For more details, refer to the user's manual of the EUT.
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2.5 Normal Accessory setting

Fully charged battery was used during the test.

2.6 EUT configuration

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

O - supplied by the lab

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

2.7 Related Submittal(s) / Grant (s)
This submittal(s) (test report) is intended for FCC ID: 2AQP8-C50 filing to comply with FCC Part 22, Rules.

2.8 Modifications

No modifications were implemented to meet testing criteria.

2.9 GeneralTest Conditions/Configurations

2.10.1 TestEnvironment

EnvironmentParameter SelectedValuesDuringTests
Relative Humidity Ambient
Temperature TN Ambient
VL 3.40V
Voltage VN 3.80V
VH 4.20V

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.
1F, Building No. 13A, Zhonghaixin Science and Technology City, No.12,6 Road, Ganli Industrial Park,
Buji Street, Longgang District, Shenzhen, Guangdong

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
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3.3 Test Description

Test Item Section in CFR 47 Result

Part 2.1046

RF Output Power Part 22.913(a) Pass

Peak-to-Average Ratio n/a Pass
. . Part 2.1049

0, -

99% & -26 dB Occupied Bandwidth Part 22.917(b) Pass
. I . Part 2.1051

Spurious Emissions at Antenna Terminal Part 22.917(b) Pass
. . - Part 2.1053

Field Strength of Spurious Radiation Part 22.917(b) Pass
I Part 2.1051

Out of band emission, Band Edge Part 22.917(b) Pass
. Part 2.1055

Frequency stability 22.917 Pass

Remark:
1. The measurement uncertainty is not included in the test result.
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3.4 Equipments Used during the Test

Report No.: UNIA2018050831-3FR-01

Item Equipment Manufacturer Model No. Serial No. Calibrated until
1 Horn Antenna Sunol DRH-118 A101415 2018.9.29
2 | BicoNILog Antenna Sunol JB1 Antenna A090215 2018.9.29
3 PREAMP HP 8449B 3008A00160 2018.9.9
4 PREAMP HP 8447D 2944A07999 2018.9.9
5 RI’EIQAC!,I;FII\E/SE-IFQ Rohde&Schwarz ESR3 101891 2018.9.9
6 | VECTORSGnal | popjesschwarz SMU200A 101521 2018.9.28

Generator
7 Signal Generator Agilent E4421B MY4335105 2018.9.28
8 |MXA Signal Analyzer Agilent N9020A MY50510140 2018.9.28
9 |MXA Signal Analyzer Agilent N9020A MY51110104 2018.9.9
10 | ANT Tower&Turn Champro EM 1000 60764 2018.9.28
table Controller
11 | Anechoic Chamber Taihe Maorui IM*6m*6m 966A0001 2018.9.9
12 Shielding Room Taihe Maorui 6.4m*4m*3m 643A0001 2018.9.9
13 | RF Power sensor DARE RPR3006W 15100041SNO88 2019.3.14
14 | RF Power sensor DARE RPR3006W 15100041SNO89 2019.3.14
15 RF power divider Anritsu K241B 992289 2018.9.28
16 cor\évffnﬁigt?ofizter Rohde&Schwarz CMW500 154987 2018.9.28
17 Biconical antenna Schwarzbeck VHA 9103 91032360 2018.9.8
18 Biconical antenna Schwarzbeck VHA 9103 91032361 2018.9.8
19 | Broadband Hybrid | g0 obeck VULB9163 | VULBO163#958 | 2018.9.8
Antennas
20 Horn Antenna Schwarzbeck BBHA9120D 9120D-1680 2019.1.12
g1 |Active Receive Loop | g0, arsbeck FMZB 19198 00023 2018.11.02
Antenna
22 Horn Antenna Schwarzbeck BBHA 9170 BBHA9170651 2019.03.14
Microwave
23 Broadband Schwarzbeck BBV 9721 100472 2018.10.24
Preamplifier
24 | Active Loop Antenna Com-Power AL-130R 10160009 2019.05.10
25 Power Meter KEYSIGHT N1911A MY50520168 2019.05.10
26 Frequency Meter VICTOR VC2000 997406086 2019.05.10
27 | DC Power Source HYELEC HY5020E 055161818 2019.05.10
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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

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
5;
LTE FDD Band 5
TX Channel Frequenc . Burst Average Power [dBm]
Bandwidth MH) RB Size/Offset QPSK 16QAM
1 RB low 22.63 21.85
824.7 1 RB high 22.46 21.68
' 50% RB mid 22.40 21.46
100% RB 21.42 20.41
1 RB low 22.73 22.00
1 RB high 22.71 21.99
1.4 MHz 836.5 50% RB mid 22.73 21.65
100% RB 21.67 20.68
1 RB low 22.50 21.69
848.3 1 RB high 22.56 21.70
' 50% RB mid 22.63 21.55
100% RB 21.70 20.60
1 RB low 22.62 21.11
1 RB high 21.85 21.20
825.5 50% RB mid 20.91 19.92
3 MHz 100% RB 21.93 20.87
1 RB low 22.75 22.01
836.5 1 RB high 22.62 21.92
' 50% RB mid 21.73 20.68
100% RB 21.75 20.71
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TRB low 22.60 2174
1RB high 22.23 2153

847.5 50% RB mid 21.63 20.59

100% RB 21.63 20.61

1RB low 21.70 20.96

1RB high 21.78 21.03

826.5 50% RB mid 2153 20.45

100% RB 21.46 20.43

1RB low 22.85 21.99

1RB high 22.74 21.90

5 MHz 836.5 50% RB mid 21.75 20.83
100% RB 21.76 20.77

1RB low 22.73 21.85

1RB high 2217 21.38

836.5 50% RB mid 21.73 20.76

100% RB 22.15 21.35

1RB low 22.95 22.10

629.0 1RB high 22.47 21.95

: 50% RB mid 2157 20.59

100% RB 21.50 20.54

1RB low 2313 22.49

1RB high 23.08 22.33

10 MHz 836.5 50% RB mid 22.12 21.09
100% RB 22.15 2117

1RB low 22.42 21.67

1RB high 21.87 21.18

844.0 50% RB mid 21.60 20.54

100% RB 22.07 21.03
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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

SA Substitute

Artenna

P J?
Pt 1B

Receiving Antenna

T |

YVY

%
4,

Receiving Antenna

Fiter Amplifier

Attenuator

TEST PROCEDURE

Signal
Generator

LAAAA

1. EUT was placed on a 0.80 meter high non-conductive stand at a 3 meter test distance from the receive
antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for emission
measurements. The height of receiving antenna is 1.50m. Detected emissions were maximized at each
frequency by rotating the EUT through 360° and adjusting the receiving antenna polarization. The radiated
emission measurements of all transmit frequencies in three channels (High, Middle, Low) were measured

with peak detector.

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

of the spectrum analyzer or receiver.

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

recorded as (P,).

4. The EUT shall be replaced by a substitution antenna.In the chamber, an substitution antenna for the
frequency band of interest is placed at the reference point of the chamber. An RF Signal source for the
frequency band of interest isconnected to the substitution antenna with a cable that has been constructed
to not interfere with the radiation pattern of the antenna. A power (Pyea) is applied to the input of the
substitution antenna, and adjust the level of the signal generator output until the value of the receiver
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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)=Ppea- Pag - Pa+ 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 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;

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

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

LTE FDD Band 5 Channel Bandwidth 1.4MHz QPSK

G . " .

Frequency PMea Pg a Correction Pag ERP Limit Margin .
(MHz) | (dBm) | (dB égitr?&”;) (dB) (dB) | (dBm) | (dBm) | (aB) | Folarization
8247 | 2153 | 242 | 845 215 3682 | 1917 | 38.45 | 1928 v
8365 | 1926 | 246 | 845 215 3682 | 2140 | 3845 | 17.05 ;
8483 | 2034 | 253 | 8.36 215 3682 | 20.16 | 38.45 | 18.29 ;

LTE FDD Band 5 Channel Bandwidth 3MHz QPSK

G . - .

Frequency Puvea Pq a Correction Pag ERP Limit Margin .
(MHz) | (dBm) | (dB) égitﬁgj”;) (dB) (dB) | (dBm) | (dBm) | (dB) | Folarization
8255 | 2142 | 242 | 845 215 3682 | 1928 | 3845 | 1917 Y
8365 | 1956 | 246 | 845 215 3682 | 21.10 | 3845 | 17.35 v
8475 | 2041 | 253 | 836 215 36.82 | 2009 | 3845 | 18.36 Vv

LTE FDD Band 5 Channel Bandwidth 5MHz QPSK

G . - .

Frequency PMea Pg a Correction Pag ERP Limit Margin .
(MHz) | (dBm) | (dB) égitﬁ(’:j“;) (dB) (dB) | (dBm) | (dBm) | (dB) | Folarization
8265 | 2142 | 242 | 845 215 3682 | 1928 | 3845 | 1947 v
8365 | 1919 | 246 | 845 215 3682 | 2147 | 3845 | 16.98 Vv
8465 | 2011 | 253 | 8.36 215 36.82 | 2039 | 3845 | 18.06 v

LTE FDD Band 5 Channel Bandwidth 10MHz_QPSK

G . " .

Frequency PMea Pg a Correction Pag ERP Limit Margin .
(MHz) | (dBm) | (dB) é;‘itr?&“g‘) (dB) (dB) | (dBm) | (dBm) | (dB) | Folarization
8200 | 2126 | 242 | 845 215 3682 | 1944 | 3845 | 19.01 v
8365 | 1917 | 246 | 845 215 3682 | 2149 | 3845 | 16.96 v
8440 | 2005 | 253 | 8.36 215 36.82 | 2045 | 3845 | 18.00 Vv

LTE FDD Band 5 Channel Bandwidth 1.4MHz_16QAM

G . - .

Frequency Puea Pq a Correction Pag ERP Limit Margin o
(MHz) | (dBm) | (dB) égitr?&”;) (dB) (dB) | (@Bm) | (dBm) | (aB) | Polarization
8247 | 2207 | 242 | 845 215 3682 | 18.63 | 3845 | 19.82 v
8365 | -2021 | 246 | 845 215 36.82 | 2045 | 3845 | 18.00 v
8483 | 2102 | 253 | 8.36 215 3682 | 1948 | 3845 | 18.07 v
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LTE FDD Band 5 Channel Bandwidth 3MHz_16QAM

G . . ,
Frequency Puea Pq a Correction Pa ERP Limit Margin o
Antenna 9 Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dB) (dBm) | (dBm) (dB)
825.5 -21.26 2.42 8.45 2.15 36.82 19.44 38.45 19.01 V
836.5 -20.19 2.46 8.45 2.15 36.82 20.47 38.45 17.98 V
847.5 -21.08 2.53 8.36 2.15 36.82 19.42 38.45 19.03 V
LTE FDD Band 5 Channel Bandwidth 5MHz_16QAM
G , . ,
Frequency Puea Pq a Correction Pa ERP Limit Margin .
Antenna 9 Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dB) (dBm) | (dBm) (dB)
826.5 -21.27 2.42 8.45 2.15 36.82 19.43 38.45 19.02 V
836.5 -20.74 2.46 8.45 2.15 36.82 19.92 38.45 18.53 V
846.5 -21.28 2.53 8.36 2.15 36.82 19.22 38.45 19.23 V
LTE FDD Band 5 Channel Bandwidth 10MHz_16QAM
G , . .
Frequency PMea Pg a Correction Pa ERP Limit Margin .
Antenna 9 Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dB) (dBm) | (dBm) (dB)
829.0 -20.46 2.42 8.45 2.15 36.82 20.24 38.45 18.21 V
836.5 -20.11 2.46 8.45 2.15 36.82 20.55 38.45 17.90 V
844.0 -21.09 2.53 8.36 2.15 36.82 19.41 38.45 19.04 V
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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 CMW500

Directional coupler
——— | e
EUT !
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;
LTE FDD Band 5
TX Channel Frequenc . PAPR(dB
Bandwidth (I\c}IHz) ’ RB Size/Offset QPSK ( )16QAM
824.7 4.63 5.15
1.4 MHz 836.5 1RB#0 5.82 6.72
848.3 5.68 6.50
825.5 4.25 4.95
3 MHz 836.5 1RB#0 6.04 6.97
847.5 5.66 6.41
826.5 4.23 5.00
5 MHz 836.5 1RB#0 5.82 6.68
846.5 5.01 5.88
829.0 5.00 5.65
10 MHz 836.5 1RB#0 5.67 6.44
844.0 4.71 5.51
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LTE FDD Band 5-1.4MHz Channel Bandwidth PAPR

QPSK 16QAM

Spectrem Analyrer - Powsr Stat CCOF Aglent Spectrum Anatyzes - Powes St CCO
: 0 - T i ¥ &
Center Freq 824.700000 MHz Canter Freq: 624.700000 Mz Radio Std: Center Freq 824.700000 MHz Cantar Frag: 824.700000 MH2 A
o Trig: Fras Run Courts:1.00 MM,00 Mpt o= Trig: Frea Run Counts:1.00 MI1.00 Mpt
A GainLow  BAtten: 40 48 AFGainlow  #Atten: 40 d8

Average Power an Average Power

a h Center Freq | Center Freq
3.94 dBm Csiticltin, 5.99 dBm Wmslabe,

48.53 % at 0dB ol I A 46.85 % at 0dB

0.0 %|
0.001 %/ 0.001 3 0.001

0.0001 S\'w'lj I ~ = = = 301 0.0001 ".t'vcl Iy
Info BW 25,000 MHz Info BW 25.000 MHz

1RB#0 1RB#0

Low Channel

Agdlent Specirem Analyrer - Power St CCD0 Agent Specirum Anatyrer Power Stat CCDI

T [ T A [

Center Freq 836.500000 MHz Canter Frag: 636500000 MMz Radlo Ste: Nome Frequency Center Freq 836.500000 MHz Cantar Freq: 636 500000 MMz Radlo Sta: None
o Trig: Fras Run Courts:1.00 MM,00 Mpt e Trig:Frea Run Counts:1.00 M1.00 Mpt

M GaincLow  BAtten: 40 dB0 MiFGastow  BAften: 40 d8

Average Power an Average Power

Center Fi CenterF)
7.94 dBm \ Waibicltin, 7.1 dBm ooy

43.06 % at 0dB | ; 42.00 % at 0dB

0.01 %]
0.001 %| 0% 7 dl 0.001 %

0.0001 S\'ﬁn I —t— = = = 0.0001 %= B

Info BW 25.000 MHz Info BW 25.000

1RB#0 1RB#0

Middle Channel

Agfent Spectivm Analyrer - Power $tat CCDF Agilent Specirum Anatyzer - Pewer Stat CCDI
E L & 61775 M TS, 7058 i y. Y0 EELEE
Center Freq 848.300000 MHz Canter Frag: 848300000 MH: Radio Sté: Noms Frequency Center Freq 848.300000 MHz Cantar Fraq: B48.300000 MHz Radlo Sta: Nome

Se= Trig:Frae Run Courts:100 1.0 Mpt =~ Trig: Fres Run Caunts:1.00 W/1.00 Mpt
0 GaincL ow #htten: 40 4B I Gadacl ow #Asten: 40 4B

Average Power G Average Power

8.68 dBm f 1 Eefierieg 7.72 dBm EOniEsExe

"
B848.300000 MHz | | 848 300000 MHz|
|

44.42 % at 0dB | ; 43.08 % at 0dB 10%

0.01 %| . 0.01 %|

0.001 %| 00C d 0.001 %
Peak 43dB
15.15 dBm

0.0001 %5 ———— T Ty

Info BW 25,000 MHz Info BW 25.000 MHz

1RB#0 1RB#0

High Channel
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LTE FDD Band 5-3MHz Channel Bandwidth PAPR

nt Spectrum Anatyrer - Pawes St CCBI

Carter Freq: 626 500000 MMz Radlo Std: Nena
o Trig: Frau Run Counts:1.00 MI.00 Met

RAme

Center Freq 825.500000 MHz

Average Power

6.64 dBm
49.38 % at 0dB

0.001¢
0.0001 0.001 %
11.40 dBm

0.0001 %5
Info BW 25.000 MHz

Agilent Specirum Anatyzer - Pewer Stat (001

L X
Center Freq 825.500000 MHz

ConterFrag: 825500000 Mz Fad
= T n Counts:1.00 M1.00 Mpt

Average Power

5.59 dBm
47.51 % at 0dB

0.01 %/
0.001 %|

0.0001 %= I
Info BW 25.000 MHz

nt Specirum Anafyzer - Powes $1a OO0
& ALTE M 1426, F015
Camter Fraq: 636 500000 MMz Radio Std: Nena
=+ Trig:FreaRun Counts:1.00 MO0 Mpt
#Aten: 40 4B

Center Freq 836.500000 MHz

Average Power

7.23 dBm
42.47 % at 0dB

0.001 %

0.0001 % YT
Info BW 25,000 MHz

Low Channel
:yum;pomuulmmr Power Stat (001
Conter Freq 836.500000 MHz

I Gaiscl ow

& 300

Cencar Fraq: 536500000 MHz Radia Std: Nona

- Trig:Fras Run Counts:1.00 M1.00 Mpt
#hsten: 40 d8l

Average Power

6.27 dBm
41.70 % at 0dB

0.001 %|

0.0001 %= I
Info BW 25.000 MHz

Agflent Specirum Analyrer - Pawer $ta1 CCD1
i Y AEOT.08 A 1425, 2008
Canter Freq: 647 500000 MMz Radio Std: Nene
% Trig: Frea Run Counts:1.00 MM 00 Mpt
#anten: 40 48

Center Freq 847.500000 MHz

I G ow

Average Power

8.66 dBm
44.66 % at 0dB

0.001 %

0.0001 % YT
Info BW 25,000 MHz

Middle Channel

_wum;pomwlnan Power Stat (001
Center Fraq 847.500000 MHz

I Gaiscl ow

& 300 1
Cantar Frag: 847 500000 MHz Radla Std: Nane
= Trig:Free Run Counts:1.00 M1.00 Mpt
#Asten: 40 4B

Average Power

7.75dBm
43.08 % at 0dB

0.001 %|

dB
Info BW 25.000 MHz

1RB#0

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

it Spectrum Anatyrer - Powes $1a 0BT

Center Freq 826.500000 MHz

+~ Trig:FreaRun
Rhrze

Average Power

6.62 dBm
49.26 % at 0dB

0.001°

0.0001

0.001 %

0.0001 % YT
Info BW 10.000 MHz

Carter Freq: 626 500000 MMz
Counts:1.00 MA.00 Mpt

_wum;pomwlnan Power Stat (001
Radle Sta: = Center Freq 826.500000 MHz

Average Power

5.83 dBm
47.41 % at 0dB

0.001
0.000

0.0001 %2

X

ConterFrag: 826 500000 Mz
™ Tri n

Radl
Counts:1.00 M.00 Mpt

0.01 %/

0.001 %|

0de
Info BW 10,000 MHz

it Spectrum Anatyrer - Powes $1a 0BT

Trig: Frea Run
RAzerc 40 48

Average Power

7.44 dBm
43.59 % at 0dB

0.001¢
0.0001 0.001 %
aak
14.21 dBm
0.0001 %5
Info BW 10.000 MHz

Carter Freq: 636 500000 bz
Counts:1.00 MA.00 Mpt

Low Channel
wlm Specirum Anatyrer - Pewer Stat CCOT

Radlo Std: Nona Center Freq 826500000 MHz

Average Power

5.83 dBm
47.41 % at 0dB

=+~ Trig:Free Run
A Gtk ow

& 07
Center Fraq: 826 500000 MMz Radio Std: Nene
Counts:1.00 M.00 Mpt
SAsten: 0 dB

0.001 %|

0.0001 %2

0dB
Info BW 10,000 MHz

Agflent Specirum Analyrer - Pawer $ta1 CCD1

Carter Freq: 546 500000 MMz
= Trig:FraaRun Counta:t
#immar: 40 48

Center Freq 846.500000 MHz

I G ow

Average Power

8.61 dBm
47.01 % at 0dB

0.001 %

0.0001 % YT
Info BW 10.000 MHz

£0 M1.00 Mpt

Middle Channel

_wum;pomwlnan Power Stat (001
Center Fraq 846.500000 MHz

u Li26, 2018
Radio Std: Nena
Average Power

7.63 dBm
45.29 % at 0dB

=+~ Trig:Free Run
A Gtk ow

& 03 TE
Center Fraq: 846 500000 MMz Radio Std: Nene
Counts:1.00 M.00 Mpt
SAsten: 0 dB

0.001 %|

dB
Info BW 10,000 MHz

1RB#0

High Channel
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LTE FDD Band 5-10MHz Channel Bandwidth PAPR

nt Specirum Anafyzer - Powes $1a OO0 Agilent Specirum Anatyrer - Pewer Stat (00
v i T 'y Tt Nz, ZG
Center Freq 829000000 MHz Cantar Frag: £29.000000 MMz Radio Std: Center Freq 829.000000 MHz 00000 MHz Radio Std: Nona

- Trig: FreaRun Counts:1.00 M1.00 Mpt ~ -~ Counts:1.00 MI1.00 Mpt

Batte

Average Power sla Average Power

4,12 dBm . 3.28 dBm
47.04 % at 0dB h 45.15 % at 0dB

409 dB | 1
0 dB

0.01 %/

0.001° 3 | 0.001
0.0001 0.001 % 0.000 0.001 %|
2de
10.41 dBm
0.0001 %5 0.0001 %5oe
Info BW 10.000 MHz Info BW 10.000 MHz

Low Channel

it Sprcirum Analyzer - Pwes $iat CCB1 Agilent Sprcirum Anatyzer - Pewer Stai (00
T & [ =] x & o3
Center Freq 836.500000 MHz Camter Fraq: 636 500000 MMz Radly Ste: Nena Center Fraq 836.500000 MHz CaneerFrag: 36 500000 MHz Radlo Std: Mana

o Trig:FreaRun Counts:1.00 MH.00 Mpt e Trig:Fres Run Counts:1.00 M1.00 Mpt
#imer: 40 481 i Gaistow  #Afen: 40 0B

Average Power sla Average Power

4.65 dBm [ ; 3.49 dBm
43.85 % at 0dB y % 42.72 % at 0dB

0.001 % C 7.55 0.001 %/
7.55 dB

11.04 dBm

0.0001 %5 0.0001 %5 e

Info BW 10,000 MHz Info BW 10.000 MHz

Middle Channel

Agflent Specirum Analyrer - Pawer $ta1 CCD1 Agihent Specirim Anatyzer - Prwer Stat (D1
i & CTERT] s | & 7576 P M 76, 2018

Center Freq 844.000000 MHz Cantar Froq: 844000000 hiz Radio Std: Nena Center Freq 844.000000 MHz CantarFrag 84000000 MHz Radio Std: None
o Trig:FreaRun Counts:1.00 MH.00 Mpt e Trig:Frae Run Counts:1.00 M1.00 Mpt
Sl Guislow  AAmen: 40 48 MFGalow  BAfen: 40 dB0

Average Power sla Average Power

5.01 dBm | _ 3.99 dBm
49.04 % at 0dB BN 46.25 % at 0dB

0.001 % 0.001 %/
5.46 dB
10.45 dBm

0.0001 % YT —— —— x 0. I
Info BW 10.000 MHz Info BW 10,000 MHz

1RB#0 1RB#0
High Channel
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4.3 Occupied Bandwidth and Emission Bandwidth

LIMIT
N/A
TEST CONFIGURATION
| CMWS500
Directional coupler
———1{ |
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 1.286 1.287 1.0890 1.0921
1.4 MHz 6RB#0 836.5 1.267 1.256 1.0883 1.0932
848.3 1.261 1.273 1.0872 1.0905
825.5 2.929 2.929 2.6930 2.6909
3 MHz 15RB#0 836.5 2.933 2.928 2.6983 2.6936
847.5 2.919 2.91 2.6990 2.6977
826.5 4.856 4.870 4.4835 4.4867
5 MHz 25RB#0 836.5 4.871 4.869 4.5000 4.4987
846.5 4.822 4.844 4.5005 4.4889
829.0 9.324 9.375 8.9021 8.8913
10 MHz 50RB#0 836.5 9.530 9.466 8.9599 8.9509
844.0 9.328 9.332 8.8687 8.8526
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LTE FDD Band 5-1.4MHz Channel Bandwidth

QPSK

Agem Spoctivm Asalyzer - Occupled T8
T

Center Freq 824.700000 MHz

Se= Trig:Frae Run
U Geain:L ow

#laten: 30 dB

: r §24.7 MHz
s BIW 30 kHz
Occupied Bandwidth
1.0890 MHz
-1.072 kHz
1.286 MHz

Transmit Freq Errar
x dB Bandwidth

Canter Freq: 524700000 MHz

SVBW 100 kHz

Total Power

OBW Power
x dB

& ) TS
Radis Std: Nene
AvglHold: 3038

Radie Davice: BTS

Span 3 MHz{FS
#Sweep 100 ms

6.61 dBm

99.00 %
-26.00 dB

Aglhent Specirim Anatyzes - Occuphed TV

ICL‘HIEII' Freq 824.700000 MHz

Ref Offset 917 a8
Ref 40.00 dBm

s BW 30 kHz

Qccupled Bandwidth

Transmit Freq Error
x dB Bandwidth

S1F Gain:d vw

16QAM

Carter Fraq: 624700000 Mz

I P
Radio St None

AvglHold 300

HVBW 100 kHz

Total Power

1.0921 MHz

-1.182 kHz
1.287 MHz

QEW Power
x dB

Radlo Duvice: BT

#Sweep 100 ms

6.02 dBm

99.00 %
6.00 dB

6RB#0

6RB#0

Aggtem Spectrom Analyzer - Occupied 0
Center Freq 836.500000 MHz

= Trig: Frae Run
#htten: 30 4B

U GaineLow.

Ref Offset 9.25 dB
Ref 40.00 dBm

Cent 5MHz
[#Res BW 30 kHz
Occupled Bandwidth
1.0883 MHz
745 Hz
1.267 MHz

Transmit Freq Error
x dB Bandwidth

Canter Fraq 836 500000 MMz

FVBW 100 kHz

Total Power

QBW Power
x dB

D 75 M TS, Z058

Radis Std: Nome
AvglHold 30730
Radio Device: BTS

3 MHZ
#5weep 100 ms B

6.81 dBm

99.00 %
-26.00 dB

Low Channel

Aglhent Specirim Anatyzes - Occuphed TV

ICL‘HIEII' Freq 836.500000 MHz

S1F Gain:d vw

Center Freq
835500000 MHz|

Qccupled Bandwidth

Transmit Freq Error
x dB Bandwidth

= Trig: Free Run

Curtr Freq: 63500000 Mz
AvalHald
#Atarc 30 4B

HVBW 100 kHz

Total Power

1.0932 MHz
2.154 kHz
1.256 MHz

QEW Power
x dB

AT P

Radio Sta: Noy

Radlo Duvice: BT

6RB#0

6RB#0

Agem Spectivm Analyzer - Occupled W

Center Freq 848.300000 MHz
e Trig-Frae Run
#hcten: 30 B

Ref Offset 9.25 dB
Ref 40.00 dBm

iCenter 48.IMHz
l#Res BW 30 kHz

Occupled Bandwidth

1.0872 MHz
-1.945 kHz
1.261 MHz

Transmit Freq Error

x dB Bandwidth xdB

FVBW 100 kHz

Total Power

QBW Power

CantarFrag: 848300000 MMz

AvglHold 30730
Radio Device: BTS

6.19 dBm

99.00 %
-26.00 dB

~ span3MHz i
#Sweep 100 ms) S

Middle Channel

Aglent Specirim Anatyzer - Occupied 10
ICL‘HIEII' Freq 848300000 MHz

Wfget .26 dB

f 40.00 dBm

Center Freq
848300000 MHz

CF Step
300,000 kHz

s BW 30 kHz

FreqOffset Occupled Bandwidth

S1F Gain:d vw

Camter Frog: 4830000 Mz
AvalHld: 3070

HVBW 100 kHz

Total Power

o 1.0905 MHz

Transmit Freq Error
x dB Bandwidth

354 Hz
1.273 MHz

QEW Power
x dB

o5 )L
Radio St None

Radlo Duvice: BT

" Span3MHz
#Sweep 100 ms

99.00 %

-26.00 dB

6RB#0

6RB#0

High Channel
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LTE FDD Band 5-3MHz Channel Bandwidth

mm”unanurmr Orcupied 10
Csnler Freq 825.500000 MHz

Ref Offset 9.17 48
Ref 40.00 dBm

Cenler 8255MHz

Occupled Bandwidth

QPSK

3
Cantar Fraq: 825 500000 MMz
e Trig:Fras Run
#htten: 30 4B

AvglHold 30730

FVBW 200 kHz

Total Power

26930 MHz

Transmit Freq Error
x dB Bandwidth

-2.078 kHz
2.929 MHz

QBW Power
x dB

Radio Device: BTS

Center Freq
825500000 MHz|

CF
Span 6 MHz e
El
#Sweep 100 ms) S

8.08 dBm

99.00 %
-26.00 dB

Agilent Spectrum Anatyzes - Occuphed UV

Cenlar Freq 825.500000 MHz

1F Gain:d v

comer §255MHz
QOccupled Bandwidth

Transmit Freq Error
x dB Bandwidth

== Trig:Fres Run

16QAM

Carter Frag: 26500000 MMz
AvglHeld 3030
#hizerc 20 4B

#VBW 200 kHz

Total Power

2.6909 MHz

<2176 kHz
2.920 MHz

OBEW Power
x dB

[

I
Radio Std: Nome

Radio Davice: BTS

Span 6 MHz
#Sweep 100 ms)

7.13 dBm

15RB#0

15RB#0

u'-m”ummurmr Occuphed T
Center Freq 836500000 Mz

Ref Offget 926 d8

Center 836.5MHz

Occupled Bandwidth

e Trig:Fras Run

&
Canter Fraq 836 500000 MMz
AvglHold 30730
#Atten: 30 dB

FVBW 200 kHz

Total Power

26983 MHz

Transmit Freq Error
x dB Bandwidth

2,684 kHz
2.933 MHz

QBW Power
x dB

Low C

Radio Device: BTS

Center Freq
835500000 MHz|

Span 6 MHz
#Sweep 100 ms S

8.67 dBm

99.00 %
-26.00 dB

1F Gain:d v

comer 236, mnz
QOccupled Bandwidth

Transmit Freq Error
x dB Bandwidth

S+~ Trig:Free Run

Camter Froq: 96,5000 Mz
AvglHeld 3030
#Atar: 20 4B

#VBW 200 kHz

Total Power

2.6936 MHz
2.184 kHz
2.928 MHz

OBEW Power
x dB

[

Radio Std: Nﬂﬂ

Radio Davice: BTS

#Sweep 100 ms| o

7.87 dBm

99.00 %
-26.00 dB

15RB#0

15RB#0

mm”unanurmr Orcupied 10
Csnler Freq 847.500000 MHz

Ref Offset 9.25 dB

Ref 40.00 dBm __

> Trig: Frae Run

Canter Fraq: 847 500000 MHz
AvglHeld 3070

Occupled Bandwidth

FVBW 200 kHz

Total Power

26990 MHz

Transmit Freq Error
x dB Bandwidth

-2.361 kHz
2.919 MHz

QBW Power
x dB

Middle Channel

Radio Device: BTS

Center Freq
B47.500000 MHz|

CF
600,000 kHz!

Span 6 MH
#Sweep 100 ms) S

10.2 dBm

it Spectrum Anatyzes - Occupied UV

Center Fraq 847.500000 MHz

1F Gain:d v

comer BATSMHz
QOccupled Bandwidth

Transmit Freq Error
x dB Bandwidth

T 048

Comirfreg s BT 00000 WMz
Trig:F AvglHeld 3030

#VBW 200 kHz

Total Power

26977 MHz

-3.120 kHz
2.811 MHz

OBEW Power
x dB

I
Radio Std: Nome

Radio Davice: BTS

Span 6 MHz
#Sweep 100 ms)

9.34 dBm

15RB#0

15RB#0

High Channel
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LTE FDD Band 5-5MHz Channel Bandwidth

QPSK

u'-m Spectiem Analyrer - Occuphed W

Canter Frag: B26.500000 Mz
e Trig:Fras Run
#htten: 30 4B

Csnler Freq 826.500000 MHz

Ref Offset 9.17 48
Ref 40.00 dBm

Cenler 8265MHz
FVBW 300 kHz

Occupled Bandwidth Total Power

4.4835 MHz
14,870 kHz
4.856 MHz

QBW Power
x dB

Transmit Freq Error
x dB Bandwidth

AvglHeld: 900100

Radio Device: BTS

Center Freq
B26,500000 MHz|

CF
Span 10 MHz ! b
#Sweep 100 ms B

5.00 dBm

99.00 %
-26.00 dB

Agilent Spectrum Anatyzes - Occuphed UV

Cenlar Freq 826.500000 MHz

1F Gain:d v

Center 8265 MHz
WRes BW 100 kHz

QOccupled Bandwidth

Transmit Freq Error
x dB Bandwidth

== Trig:Fres Run

16QAM

& M L
Canter Frag: 26500000 Wbz Radla St Nona
AvglHeld: 1001100

#htterc 30 4B Radlo Davice: BTS

#VEBW 300 kHz

Total Power B8.27 dBm

4.4867 MHz

-8.872 kHz
4.870 MHz

OBEW Power
x dB

(1T

25RB#0

25RB#0

u'-m Spectiem Analyrer - Occuphed W
L &
Canter Freq: 835 500000 MHz
= Trig: Frae Run
#Atten: 30 dB

Csnler Freq 836.500000 MHz

Ref Offget 926 d8

Center 836.5 MHz N ) ) )
IR FVBW 300 kHz

Occupled Bandwidth Total Power

4.5000 MHz
14,040 kHz
4.871 MHz

QBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Low C

AvglHeld: 900100

Radio Device: BTS

Center Freq
835500000 MHz|

Span 10 MHz
#Sweep 100 ms S

8.60 dBm

99.00 %
-26.00 dB

1F Gain:d v

Cmt!l 836.5 MHz
s BW 100 kHz

QOccupled Bandwidth

Transmit Freq Error
x dB Bandwidth

S+~ Trig:Free Run

Canter Frag: 36500000 MMz
AvglHeld: 1001100
WAtrar: 30 4B

#VEBW 300 kHz

Total Power 8.63 dBm

4.4987 MHz
6.897 kHz
4.869 MHz

OBEW Power
x dB

99.00 %
-26.00 dB

(1T

25RB#0

25RB#0

u'-m Spectiem Analyrer - Occuphed W

Canter Frag: B45.500000 Mz

Csnler Freq 846.500000 MHz
e Trig:Fras Run

Ref Offset 9.25 dB
Ref 40.00 dBm ___

Cenler HMESMHz
FVBW 300 kHz

Occupled Bandwidth Total Power

4.5005 MHz
18,214 kHz
4.822 MHz

QBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Middle Channel

AvglHeld: 900100

Radio Device: BTS

Center Freq
B48,500000 MHz|

CF
Span 10 MH ! b
#Sweep 100 ms B

10.9 dBm

it Spectrum Anatyzes - Occupied UV

Center Fraq 846.500000 MHz

1F Gain:d v

Center B46.5 MHz
WRes BW 100 kHz

QOccupled Bandwidth

Transmit Freq Error
x dB Bandwidth

T 3048

& o L
Canter Fl\lq Blﬁ 500000 MMz Radio St Nome
Trig:F AvglHold 1001100

Radio Device: BTS

#VEBW 300 kHz

Total Power

4.4889 MHz

-12.536 kHz
4.844 MHz

OBEW Power
x dB

25RB#0

25RB#0

High Channel




