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TEST REPORT

Test Report No. : CTL1708188063-WF07 Nov. 25, 2011
Equipment under Test : Vehicle Communicator

Model /Type : UV350

Listed Models : N/A

Applicant . Siyata Mobile Inc.

Address : 1001 Lenoir St Suite A, Montreal, Quebec H4C 276 Canada
Manufacturer . Siyata Mobile Inc.

Address : 1001 Lenoir St Suite A, Montreal, Quebec H4C 276 Canada

Test result Pass *

*In the configuration tested, the EUT complied with the standards specified page 5.

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. SUMMARY
1.1. TEST STANDARDS

The tests were performed according to following standards:

FCC Part 90: PRIVATE LAND MOBILE RADIO SERVICES

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

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

KDB971168 DO1: v02r02 MEASUREMENT GUIDANCE FOR CERTIFICATION OF LICENSED
DIGITAL TRANSMITTERS

ANSI C63.10: 2013: American National Standard for Testing Unlicensed Wireless Devices

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

Range of 9 kHz to 40GHz

1.2. Test Description

Test Item Section in CFR 47 Result
§2.1046,
RF Output Power §90.542 Pass
Peak-to-Average Ratio N/A Pass
99% & -26 dB Occupied Bandwidth §2.1049 Pass
. . . §2.1051,
Spurious Emissions at Antenna Terminal §90.543(e) Pass
. . [ §2.1055,
Field Strength of Spurious Radiation §90.543(e) Pass
o §2.1051,
Emission Mask §90.543(e) Pass
Frequency stability §2.1053 Pass
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1.3. Test Facility

1.3.1 Address of the test laboratory

Shenzhen CTL Testing Technology Co., Ltd.
Floor 1-A, Baisha Technology Park, No. 3011, Shahexi Road, Nanshan, Shenzhen 518055 China

There is one 3m semi-anechoic chamber and two line conducted labs for final test. The Test Sites
meet the requirements in documents ANSI C63.4 and CISPR 32/EN 55032 requirements.

1.3.2 Laboratory accreditation

The test facility is recognized, certified, or accredited by the following organizations:
IC Registration No.: 9618B

The 3m alternate test site of Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been
registered by Certification and Engineer Bureau of Industry Canada for the performance of with
Registration No.: 9618B on November 13, 2013.

FCC-Registration No.: 970318

Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been registered and fully described
in a report filed with the (FCC) Federal Communications Commission. The acceptance letter from the
FCC is maintained in our files. Registration 970318, December 19, 2013.

1.4. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that
there may be errors within the calibration limits of the equipment and facilities. The measurement
uncertainty was calculated for all measurements listed in this test report acc. to CISPR 16 - 4
~opecification for radio disturbance and immunity measuring apparatus and methods — Part 4:
Uncertainty in EMC Measurements® and is documented in the Shenzhen CTL Testing Technology Co.,
Ltd. quality system acc. to DIN EN ISO/IEC 17025. Furthermore, component and process variability of
devices similar to that tested may result in additional deviation. The manufacturer has the sole
responsibility of continued compliance of the device.

Hereafter the best measurement capability for CTL laboratory is reported:

Test Range Measurement Notes
Uncertainty
Radiated Emission 30~1000MHz 4.10dB (1)
Radiated Emission Above 1GHz 4.32dB (1)
Conducted 0.15~30MHz 3.20dB @)
Disturbance

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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2. GENERAL INFORMATION

2.1. Environmental conditions

Report No.: CTL1708188063-WF07

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

Normal Temperature: 25°C
Relative Humidity: 55 %
Air Pressure: 101 kPa

2.2. General Description of EUT

Product Name:

Vehicle Communicator

Model/Type reference: Uv350

Power supply: DC 12V form battery

LTE

Operation Band:

FDD-LTE: Band 2/4/5/7/13/14/17

Modulation Type: QPSK, 16QAM
Release Version: Release 9
Category: Cat4

Antenna Type: External antenna

Note: For more details, refer to the user’s manual of the EUT.

2.3. Description of Test Modes

The EUT has been tested under typical operating condition. The CMW500 used to control the EUT
staying in continuous transmitting and receiving mode for testing. Regards to the frequency band
operation: the lowest middle and highest frequency of channel were selected to perform the test, then

shown on this report.

2.4. Equipments Used during the Test

) . Calibration | Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
Bilog Antenna S“”"g%ences JB1 A061713 | 2017/06/02 | 2018/06/01
Bilog Antenna S“”Oéi%ences JB1 A061714 | 2017/06/02 | 2018/06/01
EMI Test Receiver R&S ESCI 103710 2017/06/02 | 2018/06/01
Spectrum Analyzer Agilent E4407B MY41440676 | 2017/05/21 | 2018/05/20
Spectrum Analyzer Agilent N9020 US46220290 | 2017/01/16 | 2018/01/17
Controller EM Electronics Comlrg'(')%r EM N/A 2017/05/21 | 2018/05/20
Horn Antenna S“”Oéiféences DRH-118 A062013 | 2017/05/19 | 2018/05/18
Horn Antenna S“”"g’f;)ences DRH-118 A062014 | 2017/05/19 | 2018/05/18
Active Loop SCHWARZBEC | r\1751519 1519-037 | 2017/05/19 | 2018/05/18
Antenna K
Amplifier Agilent 8349B 3008A02306 | 2017/05/19 | 2018/05/18
Amplifier Agilent 8447D 2044A10176 | 2017/05/19 | 2018/05/18
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Temperature/Humi Gangxing CTH-608 02 2017/05/20 | 2018/05/19
dity Meter
Wideband Radio
Communication R&S CMW500 101814 2016/11/21 | 2017/11/20
Tester
. . 9SH10-2700/X1
High-Pass Filter K&L 750.0/0 N/A 2017/05/20 | 2018/05/19
. . 41H10-1375/U1
High-Pass Filter K&L 750.0/0 N/A 2017/05/20 | 2018/05/19
RF Cable HUBEE;’QSUHN RG214 N/A 2017/06/02 | 2018/06/01
Climate Chamber ESPEC EL-10KA A20120523 | 2017/05/19 | 2018/05/18
SIGNAL .
GENERATOR Agilent E4421B US40051744 | 2017/05/19 | 2018/05/18
Directional Coupler Agilent 87300B 3116A03638 | 2017/05/19 | 2018/05/18

2.5. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended to comply with of the FCC Part 90 Rules.

2.6. Modifications

No modifications were implemented to meet testing criteria.
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3. TEST CONDITIONS AND RESULTS

3.1. Output Power
LIMIT

According to §90.542(a) specifies “Control stations and mobile stations transmitting in the 758-768
MHz band and the 788-798 MHz band are limited to 30 watts ERP.”

TEST CONFIGURATION

Conducted Power Measurement

l CMW3500

E Drirectional coupler }
L]

EUT ]
Spectrum
Analyzer
Radiated Power Measurement:
FRP Dome T ''''''''''''''''''''''''''''''' ;
\ Imtogm ‘ ‘ (Antenna Tower)
EUT l Antenna | !
AE -------------- ol
: i D: .
8o cm Mt g —p) |
(Turntable)
s  GroundPlane 7 ooo Pre-Amplifier
Spectrum Analyzer| == oo l ] I_Controlle I
! 1

TEST PROCEDURE

The EUT was setup according to EIA/TIA 603D

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 spectrum analyzer and CMWS500 by a
Directional Couple.

¢) EUT Communicate with CMW500, then select a channel for testing.

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

Radiated Power Measurement:
a. The EUT shall be placed at the specified height on a support, and in the position closest to normal

use as declared by provider.

b. The test antenna shall be oriented initially for vertical polarization and shall be chosen to
correspond to thefrequency of the transmitter

c. The output of the test antenna shall be connected to the measuring receiver.
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d. The transmitter shall be switched on and the measuring receiver shall be tuned to the frequency of

the
transmitter under test.

e. The test antenna shall be raised and lowered through the specified range of height until a
maximum signal level is detected by the measuring receiver.

f. The transmitter shall then be rotated through 360° in the horizontal plane, until the maximum
signal level is detected by the measuring receiver.

g. The test antenna shall be raised and lowered again through the specified range of height until a
maximum signal level is detected by the measuring receiver.

h. The maximum signal level detected by the measuring receiver shall be noted.

i. The transmitter shall be replaced by a substitution antenna.

j-  The substitution antenna shall be orientated for vertical polarization and the length of the
substitution antenna shall be adjusted to correspond to the frequency of the transmitter.

k. The substitution antenna shall be connected to a calibrated signal generator.

I. If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver.

m. The test antenna shall be raised and lowered through the specified range of height to ensure that
the maximum signal is received.

n. The input signal to the substitution antenna shall be adjusted to the level that produces a level
detected by the measuring receiver, that is equal to the level noted while the transmitter radiated
power was measured, corrected for the change of input attenuator setting of the measuring
receiver.

0. The measurement shall be repeated with the test antenna and the substitution antenna orientated
for horizontal polarization.

p. The measure of the effective radiated power is the larger of the two levels recorded at the input to
the substitution antenna, corrected for gain of the substitution antenna if necessary.

g. Test site anechoic chamber refer to ANSI C63.4.
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TEST RESULTS

Conducted Measurement:

LTE FDD Band 14

TX Channel . Frequenc Average Power [dBm]
Bandwidth RB Size/Offset (I\?IHZ) ! OPSK 160AM
790.5 2237 21.73

1 RB low 793.0 22.45 21.89

795.5 22.67 22.16

790.5 22.88 22.04

1 RB high 793.0 2258 21.76

7955 21.61 2111

> MHz 790.5 22.77 22.28
50% RB mid 793.0 22.46 21.71

7955 21.93 21.26

790.5 22.33 21.62

100% RB 793.0 2151 20.99

795.5 22.89 22.38

1 RB low 793.0 22.31 2158

1 RB high 793.0 21.84 21.17

10 MHz 50% RB mid 793.0 21.83 21.44
100% RB 793.0 21.63 20.83
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Radiated Measurement:

Remark:

Page 12 of 33
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1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE

FDD Band 14; recorded worst case for each Channel Bandwidth of LTE FDD Band 14.

2. EIRP:PMea(dBm)'Pcl(dB)+PAg(dB)+Ga(dBl)

3. ERP = EIRP - 2.15dBi as EIRP by subtracting the gain of the dipole.

LTE FDD Band 14 Channel Bandwidth 5MHz QPSK

Ga . m .

Frequency | Puea Pa Correction Pag ERP | Limit | Margin L
(MHz) | (dBm) | (dB) égitﬁ?d”;) (dB) @B) | (@Bm) | (@Bm) | (dB) | "olanization
7905 | -17.84 | 2.40 | 8.23 2.15 36.70 | 22.54 | 44.77 | 22.23 Vv
793.0 | -17.76 | 2.40 | 8.23 2.15 36.70 | 22.62 | 44.77 | 22.15 Vv
7955 | -18.17 | 2.40 | 8.23 2.15 36.70 | 22.21 | 44.77 | 22.56 Vv

LTE FDD Band 14 Channel Bandwidth 10MHz QPSK

Ga . m .

Frequency | Pwea P Correction Pag ERP Limit | Margin N
(MHz) | (dBm) | (dB) égitﬁ?d”; (dB) @B) | (@Bm) | (@Bm) | (dB) | "olanization
793.0 | -17.91| 2.40 | 8.23 2.15 36.70 | 22.47 | 44.77 | 22.30 Vv

LTE FDD Band 14 Channel Bandwidth 5MHz 16QAM

Ga . N .

Frequency | Puea P Correction Pag ERP Limit | Margin N
(MHz) | (dBm) | (dB) égitﬁ?d”g‘) (dB) @B) | @Bm) | (dBm) | (dB) | "olarization
790.5 | -18.86 | 2.40 | 8.23 2.15 36.70 | 21.52 | 44.77 | 23.25 Vv
793.0 | -18.97 | 2.40 | 8.23 2.15 36.70 | 21.41 | 44.77 | 23.36 Vv
7955 | -19.05| 2.40 | 8.23 2.15 36.70 | 21.33 | 44.77 | 23.44 Vv

LTE FDD Band 14 Channel Bandwidth 10MHz 16QAM

E) . - .

Frequency | Pwuea P Correction Pag ERP Limit | Margin N
(MHz) | (dBm) | (dB) égitﬁ?d”; (dB) @B) | (dBm) | (dBm) | (dB) | Polarization
793.0 |-18.89 | 2.4 8.23 2.15 36.7 | 21.49 | 44.77 | 23.28 Vv
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3.2. Peak-to-Average Ratio (PAR)

LIMIT

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

TEST CONFIGURATION

I CMW3500

1al |.'|llI|"=|l\.'I

Spectrum
Analyvzer

TEST PROCEDURE

5.

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

Set resolution/measurement bandwidth > signal’s occupied bandwidth;

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

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.

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

TEST RESULTS

Remark:

1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 14; recorded worst case for each Channel Bandwidth of LTE FDD Band 14.

LTE FDD Band 12

TX Channel Frequenc . PAPR (dB
Bandwidth (I\(jIHz) ! RB Size/Offset OPSK ( )16QAM
790.5 4.75 5.60
5 MHz 793.0 1RB#0 4,74 5.62
795.5 4.16 5.13
10 MHz 793.0 1RB#0 5.06 5.55
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LTE FDD Band 12-5MHz Channel Bandwidth PAPR

RL RE EIS | sENeEPULEE] ALIGHAUTO | 10:03:43 AM Now 16, 2017 F R RE EIS | seneEPULSE] ALIGHAUTO | 10:03:43 AM Now 16, 2017 F
enter Freq 790.500000 MHz ] g;::g::;unmﬂmg:mm 800 kgt Radio Std: None fequency enter Freq 790.500000 MHz ] g;::g::;;:‘mmg:mm 800 kgt Radio Std: None fequency
HIFGain:Low #hten: 36 4B HIFGain:Low #hten: 36 4B
Average Power 1009, S2ussian Average Power 100 o, S2ussian
Center Freq Center Freq
22.86 dBm \ 750500000 MH2 22.08 dBm \\\\ 750500000 Mz
45.89 % at 0dB 10% 43.66 % at 0dB 10%
N\
1% 1% A
1 Y N
\ \ \\ \
100% 241dB 01% ‘I 100% 281dB 01% L
10% 431dB ‘ \ 10% 4.99 dB | \
CF Ste| CF Ste|
0.1% 4.75dB | \ 5000000 M2 0.1% 5.60 dB ‘ \ 5000000 ME 22
001% 495048 | 0¥ \ joute Man 001% 573d8 | 0¥ \ fute Man
0001% 4.98dB \ R— 0001% 5.83dB \ Fraqomee]
00001% —dB | 0001% | ohe 00001% —dB | 0001% | ohz
Peak  4.99dB | Peak  5.86dB \
27.85 dBm \ 27.94 dBm \
0.0001 % 53g 20dB 0.0001 % 53g 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
Low Channel
RL RF S0Q  AC SENSE:PULSE] ALIGN AUTO 10:06:08 &M Now 16, 2017 F KL RF 509 AC SENSE:PULSE] ALIGN AUTO 10:06:08 AM Now 16, 2017 F
enter Freq 793.000000 MHz ] $;:§;;::;w7mmg:«:j; 590K600 Radio Std: None requancy enter Freq 793.000000 MHz ] $;:§;;::3mﬁm°ﬂﬂg:«:ﬁ; 590K600 Radio Std: None requency
#IFGain:Low #Atten: 36 dE #IFGain:Low #Atten: 36 dB
Average Power 1009, S2ussian Average Power 100 o, S2ussian
Center Freq Center Freq
2322 dBm \ T93.000000 MHz, 2230 dBm \‘ 793000000 MHz|
46.68 % at 0dB 10% 44.73 % at 0dB 10% N
\\
A
1% - o 1% —
\ \ \ A\
100% 239dB 01% 100% 279dB 01 % 1‘
10% 4.25dB ] \ 10% 4.92dB ' \
CF Sti CF St
01% 4748 \ soomootin | | 01% 56208 \ 5000000 M
og Il og
0.01 % 494 dB 0.01 ‘ ¥ lAuto Man| 0.01 % 584 dB 0.01 ¥ lAuto Man!
0001% 5.04dB | \ R— 0001% 592d8B \ Fraqomee]
00001% —dB | 0001% | ohe 00001% —dB | 0001% | ohz
Peak  5.05dB | Peak  6.01dB \
28.27 dBm ‘ \ 28.31 dBm \
0.0001 % 53g 20dB 0.0001 % 53g 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
Middle Channel
enter Freq 795.500000 MHz G prrng o euets:500 K00 kpt : enter Freq 795.500000 MHz G wrrng T euets:500 K00 kpt :
HIFGain:Low #hten: 36 4B HIFGain:Low #hten: 36 4B
Average Power 1009, S2ussian Average Power 100 o, S2ussian
Center Freq Center Freq
23.52 dBm \ 795500000 MHz 22.49 dBm \\ 795.500000 MHz,
48.19 % at 0dB 10% 45.28 % at 0dB 10%
\
N\
\
1% T 1% R
AY \ AY
100% 23608 | oy 100% 28168 | o4 LLh
10% 3.87dB \ 10% 471dB \
CF Sti CF St
01% 41648 \ soomootin | | 01%  5.13aB \ 5000000 M
001% 42498 | 001% \ joute Man 001% 52748 | PO \ fute Man
0001% 4.32d8B \ R— 0001% 533dB \ Fraqomee]
00001% —dB | 0001% | ohe 00001% —dB | 0001% | ohz
Peak  4.34dB | Peak  534dB \
27.86 dBm \ 27.83 dBm \
0.0001 % 53g 20dB 0.0001 % 53g 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz

High Channel
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LTE FDD Band 12-10MHz Channel Bandwidth PAPR
RL RF S0Q  AC SENSE:PULSE] ALIGN AUTO 10:06:08 AM Now 16, 2017 Frequency RL RF 509 AC SENSE:PULSE] ALIGN AUTO 10:06:08 AM Now 16, 2017 Frequency
Center Freq: 793.000000 MHz Radio Std: None Center Freq: 793.000000 MHz Radio Std: None
enter Freq 793.000000 MHz - Tﬁg:Freesw euets:500 K00 kpt td: enter Freq 793.000000 MHz - Tﬁg:ﬁee&lu“ euets:500 K00 kpt td:
HIFGain:Low #hten: 36 4B HIFGain:Low #hten: 36 4B
Average Power 1009, S2ussian Average Power 100 o, S2ussian
CenterFreq| Center Freq|
2323 dBm \‘ 793.000000 MHz 2224 dBm \ 793000000 MHz;
46.34 % at 0dB 10% \ 45.46 % at 0dB 10%
\
N
1%) ¥ N 1%) T N
\ AY 'L AY
|
100% 2378 | gy Ll 100% 27608 | gy U
10%  425dB \ y 10%  4.83dB \ y
\ CF Sti \ CF St
01% 50648 \ \ soomootin | | 01% 55508 \ 5000000 M
001% 560d8 | °O i \ fute ven 001% 57208 | °O \ fule  Men
0001% 5.87dB \ —— 0001% 5.82dB \ Freqomsel
00001% —dB | 0001% | ohe 00001% —dB | 0001% | ohz
Peak  6.17dB | Peak  5.85dB |
29.40 dBm \ 28.09 dBm \
0.0001 % Gag 20 dB 0.0001 % Gag 20 dB
Info BW 5.0000 MHz Info BW 5.0000 MHz

Low & Middle & High Channel
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3.3. Occupied Bandwidth and Emission Bandwidth
LIMIT

N/A

TEST CONFIGURATION

I CMW300

I:l ACH;.;L..N,.; coupler }

Spectrum
Analyzer

TEST PROCEDURE

The transmitter output was connected to a calibrated coaxial cable and coupler, the other end of which
was connected to a spectrum analyzer. The occupied bandwidth was measured with the spectrum
analyzer at low, middle and high channel in each band. The -26dBc Emission bandwidth was also
measured and recorded.

Set RBW was 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 is the 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 14; recorded worst case for each Channel Bandwidth of LTE FDD Band 14.

LTE FDD Band 14
TX _ Frequency —26qu Emission 99% _Occupied
Channel RB Size/Offset (MH2) bandwidth (MHz) bandwidth (MHZz)
Bandwidth QPSK 16QAM QPSK 16QAM
790.5 4.807 4.817 4.4778 4.4868
5 MHz 25RB#0 793.0 4.805 4.791 4.4814 4.4810
795.5 4.799 4.847 4.4843 4.4808
10 MHz 50RB#0 793.0 9.392 9.478 8.8878 8.9393
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LTE FDD Band 14-5MHz Channel Bandwidth

AL R 1509 AC SENSEPULE ) — AL [ENET SENSEPU S v e [ e
Center Fi 790.500000 MH: Radio Std: N Center Freq: 790.500000 MH. Radio Std: N
enter Freq 790.500000 MHz = Tr‘i::;’re:l;‘un A\rg|quld: 10H0 e e enter Freq 790.500000 MHz = Tr‘i::;’re:l;‘un A\rg|quld: 10H0 e e
HIFGain:Low #Atten: 20 dB Radio Device: BTS NIFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset8.01dB Ref Offset8.01dB
10 dBidiv___ Ref 18.01 dBm 10 dBidiv___Ref 18.01 dBm
Log— Log™ 7
an n hewtad B CenterFreq 80 T et ) CenterFreq|
= f 780.500000 MHz| -1.99 780.500000 MHz|
20 I \ 120 \
20 | 220
NN PR S - P Y
L i oI O Sl B Py
-42. 42
520 520
720 -72.0
iCenter 790.5 MHz Span 10 NHz] s Icenter 790.5 MHz Span 10 NHz] P
es BW 56 kHz #VBW 160 kKHz #Sweep 100 ms 1000000 »;ﬂ; es BW 56 kHz #VBW 160 kKHz #Sweep 100 ms 1000000 ,;’H‘;
laute Man laute Man
Occupied Bandwidth Total Power 27.4 dBm Occupied Bandwidth Total Power 24.6 dBm
4.4778 MHz S 4.4868 MHz Freqorel
Transmit Freq Error -4.341 kHz OBW Power 99.00 % OHz Transmit Freq Error -3.199 kHz OBW Power 99.00 % OHz
x dB Bandwidth 4.807 MHz x dB -26.00 dB x dB Bandwidth 4.817 MHz x dB -26.00 dB
usc Tgsmans isc —
Low Channel
AL ARG 1 SEEEINT] O 10212 187M Nox 16,2017 Frequeney RL RE__ 1508 AC |_SENSENT] .12 159M o 16, 2017 Frequency
CenterF T93.000000 MH Radio 5td: Ny Center Freq: 793,000000 MH: Radio 5td: Ny
ontor Freq 793.000000 MHz = Tr!i::eFrre:I;un A\rg|quld: 10H0 e e ontor Freq 793.000000 MHz = Tr!i::eFrre:l;un A\rg|quld: 10H0 e e
HIFGain:Low #Atten: 20 dB Radio Device: BTS NIFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 7.94 dB Ref Offset7.94 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 17.94 dBm
Log— Log™ 7
o - " CenterFreq| re ez T Center Freq|
000 Sarbegers 3 MHz, 208 i s MHz
\ [ ] |
|50 . 1 ) LY ;
! \ ) iy
IP—————— ety ”
200 521
€2.1
70.0 -72.1
ICenter 793 MHz Span 10 NHz] s Icenter 793 MHz Span 10 NHz] P
es BW 56 kHz #VBW 160 kKHz #Sweep 100 ms 1000000 »;ﬂ; es BW 56 kHz #VBW 160 kKHz #Sweep 100 ms 1000000 ,;’H‘;
laute Man laute Man
Occupied Bandwidth Total Power 23.5 dBm Occupied Bandwidth Total Power 25.7 dBm
4.4814 MHz S 4.4810 MHz Freqorel
Transmit Freq Error 1,606 kHz OBW Power 99.00 % OHz Transmit Freq Error 13.155 kHz OBW Power 99.00 % OHz
x dB Bandwidth 4.805 MHz x dB -26.00 dB x dB Bandwidth 4.791 MHz x dB -26.00 dB
= s s [
Middle Channel
RL RE EIS | sENGEPULEE] O |10:13:53 AM Mov 16,2017 Frequency R RE EIS | seneEPLSE] GHALTO | 10:13:53 AM Mov 16,2017 Frequency
CenterF 795500000 MH Radio 5td: Ny Center Freg: 795500000 MH: Radio 5td: Ny
ontor Freq 795.500000 MHz = Tr!i::eFrre:I;un A\rg|quld: 10H0 e e ontor Freq 795.500000 MHz = Tr!i::eFrre:l;un A\rg|quld: 10H0 e e
WFGainlow  BAten:20 dB Radio Device: BTS WIFGain:low  BAtten: 20 dB Radio Device: BTS
Ref Offset 10.12 dB Ref Offset 10.12 dB
10 dBidiv___ Ref 17.94 dBm 10 dBidiv___Ref 20.00 dBm
Log— Log™ 7
75 CenterFreq| = - mm Center Freq|
206 | 795.500000 MHz| 000 795.500000 MHz|
F121 / L‘ 100 \
{221 ¥ . 200
" T - - - ,,.MJ; L | e
-42.1 40 4
521 00
|21 -£0.
721 -700
iCenter 795.5 MHz Span 10 NHz] s Icenter 795.5 MHz Span 10 NHz] P
es BW 56 kHz #VBW 160 kKHz #Sweep 100 ms 1000000 »;ﬂ; es BW 56 kHz #VBW 160 kKHz #Sweep 100 ms 1000000 ,;’H‘;
laute Man laute Man
Occupied Bandwidth Total Power 25.7 dBm Occupied Bandwidth Total Power 23.9 dBm
4.4843 MHz S 4.4808 MHz Freqorel
Transmit Freq Error -6.404 kHz OBW Power 99.00 % OHz Transmit Freq Error -4.287 kHz OBW Power 99.00 % OHz
x dB Bandwidth 4.799 MHz x dB -26.00 dB x dB Bandwidth 4.847 MHz x dB -26.00 dB
Lgsns s Igsmns

High Channel
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LTE FDD Band 14-10MHz Channel Bandwidth

AL RF 509 AC SENSE:INT ALIGN AUTO 02:12:18PM Now 16, 2017 Frequency RL RF 509 AC ENSE:INT ALIGN AUTO 02:12:18PM Now 16, 2017 Frequency
Center Freq: 793.000000 MH; Radio Std: N Center Freq: 793.000000 MH; Radio Std: N
enter Freq 793.000000 MHz == Tr‘i::;’re:?un A\rg|Hluld: 1010 e . enter Freq 793.000000 MHz = Tr‘i::;’re:l;‘un A\rg|Hluld: 10H0 e e
HIFGain:Low #Atten: 20 dB Radio Device: BTS NIFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset7.94 dB Ref Offset 7.94 dB
10 dBidiv___ Ref 17.94 dBm 10 dBidiv___Ref 18.02 dBm
Log— Log™ 7
e Iy T— CenterFreq o Center Freq
}206 MHz, 198 MHz!
|21 -220
. J LN N i S
g s
421 42
521 520
|21 62,
721 720
ICenter 793 MHz Span 20 NHz] s Icenter 793 MHz Span 20 NHz] P
es BW 110 kHz #VBW 330 KHz #Sweep 100 ms 2000000 ﬁ‘; es BW 110 kHz #VBW 330 KHz #Sweep 100 ms 2000000 ,;’Hg
laute Man laute Man
Occupied Bandwidth Total Power 25.0 dBm Occupied Bandwidth Total Power 26.9 dBm
8.8878 MHz S 8.9393 MHz Freqorel
Transmit Freq Error 11.402 kHz OBW Power 99.00 % OHzZ Transmit Freq Error -16.272 kHz OBW Power 99.00 % OHz
x dB Bandwidth 9.392 MHz x dB -26.00 dB x dB Bandwidth 9.478 MHz x dB -26.00 dB
= [ s Tgsmans
Low & Middle & High Channel
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3.4. Emission Mask
LIMIT

According to Part §90.210 and §90.543

(e) For operations in the 758-768 MHz and the 788-798 MHz bands, the power of any emission outside
the licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P)
within the licensed band(s) of operation, measured in watts, in accordance with the following:

(1) On all frequencies between 769-775 MHz and 799-805 MHz, by a factor not less than 76 + 10 log
(P) dB in a 6.25 kHz band segment, for base and fixed stations.

(2) On all frequencies between 769-775 MHz and 799-805 MHz, by a factor not less than 65 + 10 log
(P) dB in a 6.25 kHz band segment, for mobile and portable stations.

(3) On any frequency between 775-788 MHz, above 805 MHz, and below 758 MHz, by at least 43 + 10
log (P) dB.

(4) Compliance with the provisions of paragraphs (e)(1) and (2) of this section is based on the use of
measurement instrumentation such that the reading taken with any resolution bandwidth setting should
be adjusted to indicate spectral energy in a 6.25 kHz segment.

(5) Compliance with the provisions of paragraph (e)(3) of this section is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kHz or greater. However, in the
100 kHz bands immediately outside and adjacent to the frequency block, a resolution bandwidth of 30
kHz may be employed.

TEST CONFIGURATION

I CMW3500

: AC Directional coupler }

Spectrum
Analyvzer

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 lowest and highest channels for each band and different modulation.

5. Measure Band edge using RMS (Average) detector by spectrum

TEST RESULTS

Remark:
1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 14; recorded worst case for each Channel Bandwidth of LTE FDD Band 14.
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LTE FDD Band 12-5MHz Channel Bandwidth Band Edge Compliance

Agilant Specirum Analyzer - Spectrum Emission Mask.

L S 5

Center Freq 790.500000 MHz
IFGain:Low

Ref Offset 9.1 dB
Ref 25.0 dBm

1MM-$LNAMMM\'

Center 790.5 MHz

Total Power Ref 4
top Freg

D3:07:08 EM hiow 23, 2017
Radio Std: None

: 790500000 MHz
Avg: 100.00% of 10

9
ree Run

: 36 dB Radio Device: BTS

STATUS

Agilent Spactrum Analyzar - Spectrum Emission Mask
I L

Center Freq 790.500000 MHz

IFGain:Low

Frequency

Ref Offset 9.1 dB
Ref 25.0 dBm

B

Center 790.5 MHz

Total Power Ref

top Freg
0t

q
o Trig:Free Run

IGAITO (030804 B ow 23, 2017

Radio Std: Nona Frequency

: 790500000 MHz
Avg: 100.00% of 10

n: 36 dB Radio Device: BTS

STATUS:

1RB#0

1RB#0

Agilant Spectrum Analyze - Spoctrum Emission Mask

T 500
Center Freq 795.500000 MHz

IFGain:Low

Ref Offset 9.1 dB
Ref 25.0 dBm

bt vl ong

Center 795.5 MHz

Total Power Ref

" Trig: Free Run

118 12 P Dec 20, 2017
Radio Std: None

CenterFreq 795500000MHz
‘Avg: 100.00% of 10
ghrtan: 36 48 Radio Davice: BTS

Low Channel

Agilant Spectrum Analyzer - Spoctrum Emission Mask
T i

Center Freq 795.500000 MHz

IFGain:Low

Frequency

Ref Offset 9.1 dB
Ref 25.0 dBm

Center 795.5 MHz

Total Power Ref

o Trig: Free Run

ALGNALTO (13205
Radio

tDec 20, 2017
95500000 MHz Frequancy
‘Avg: 100.00% of 10

#Atten: 36 dB Radio Device: BTS

gy
‘

Pt eyl

1RB#0

1RB#0

High Channel
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LTE FDD Band 12-10MHz Channel Bandwidth Band Edge Compliance

Agilant Specirum Analyzer - Spectrum Emission Mask.

L = 5

Center Freq 793.000000 MHz
IFGain:Low

Ref Offset 9.1 dB
Ref 25.0 dBm

¥
me$mmw

Center 793 MHz

Total Power Ref 2454 dBm f

top Freg

q: 793.000000 MHz
ree Run
: 36 dB

Avg: 100.00%

113:28.01 BM how 23, 2017

Radio Std: None Frequency

of 10

Radio Device: BTS

STATUS

Agilent Spactrum Analyzar - Spectrum Emission Mask
W TEEE

Center Freq 793,000000 MHz

IFGain:Low

(03,2837 M How 23, 2017
Radio Std: Nene

q: 793000000 MHz Frequency
W Trig: Free Run ‘Avg: 10000%

n: 36 dB

of 10
Radio Device: BTS

Ref Offset 9.1 dB
Ref 25.0 dBm

]
»mwwﬁ.uwwm*

iCenter 793 MHz
Total Power Ref

top Fre
OMHE

STATUS:

1RB#0

1RB#0

Agilant Spectrum Analyzer - Spoctrum Emission Mask

L |50

Center Freq 793.000000 MHz
IFGain:Low

Ref Offset 9.1 dB
Ref 25.0 dBm

Total Power Ref

" Trig: Free Run

Center Frag: 783.000000 MHz
Avg: 100.00°
#Attan: 36 dB

Fa TS

y

[ T WM ”

Center 793 MHz

Low & Hig

03:3

Radio Frequency

W None
% of 10
Radio Davice: BTS

L il Gl

Span 48.1 MHz

h Channel

Agilant Spectrum Analyzer - Spoctrum Emission Mask
T i

Center Freq 793.000000 MHz

IFGain:Low

ALIGNATO (033402 FM Now 23, 2017

Radio Std: None Frequency

93000000 MHz
S 1/ Fras Run ‘Avg: 100.00% of 10

#Atten: 36 dB Radio Device: BTS

Ref Offset 9.1 dB
Ref 25.0 dBm

P

1

m‘w..m.hwﬂ”m\‘m“'\'w

Center 793 MHz

1RB#0

1RB#0

Low & High Channel
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3.5. Spurious Emission
LIMIT

According to Part §90.210 and §90.543

(e) For operations in the 758-768 MHz and the 788-798 MHz bands, the power of any emission outside
the licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P)
within the licensed band(s) of operation, measured in watts, in accordance with the following:

(1) On all frequencies between 769-775 MHz and 799-805 MHz, by a factor not less than 76 + 10 log
(P) dB in a 6.25 kHz band segment, for base and fixed stations.

(2) On all frequencies between 769-775 MHz and 799-805 MHz, by a factor not less than 65 + 10 log
(P) dB in a 6.25 kHz band segment, for mobile and portable stations.

(3) On any frequency between 775-788 MHz, above 805 MHz, and below 758 MHz, by at least 43 + 10
log (P) dB.

(4) Compliance with the provisions of paragraphs (e)(1) and (2) of this section is based on the use of
measurement instrumentation such that the reading taken with any resolution bandwidth setting should
be adjusted to indicate spectral energy in a 6.25 kHz segment.

(5) Compliance with the provisions of paragraph (e)(3) of this section is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kHz or greater. However, in the
100 kHz bands immediately outside and adjacent to the frequency block, a resolution bandwidth of 30
kHz may be employed.

TEST CONFIGURATION

Conducted Spurious Measurement:

l CMW500

C Drirectional coupler }
L]

EUT -
Spectrum
Analyvzer
Radiated Spurious Measurement:
FRP Dome T .......................................... [’i-l
Imtogm i (Antenna Tower)
l Antenna |
EUT -
AERL_B=-'4 | X =
Lre [ ET] [o—3
80cem : '

(Turntable)

Pre-Amplifier

‘“==p  GroundPlane T OO0
Spectrum Analyzer| - on l I lControIIte'i

- ]
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TEST CONFIGURATION

Conducted Spurious Measurement:

I CMW3500

C Directional coupler }
L]

EUT .
Spectrum

Analveer

Radiated Spurious Measurement:

...................................... L
FRP Dome T R
Imtogm (Antenna Tower)
l Antenna
I | EUT /
(s | B R | I —" | —lg—
T [ ] ; !-C_r
8ocm L ‘_ gm —H . “;:
(Turntable) - ——

wp  (GroundPlane Pre-Amplifier

-4 000

Spectrum Analyzer| - gg [ +| |controllef—-
|

I e el

TEST PROCEDURE

The EUT was setup according to EIA/TIA 603D

Conducted Spurious 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 spectrum analyzer and CMW500 by a
Directional Couple.

c. EUT Communicate with CMW500 then selects a channel for testing.

d. Add a correction factor to the display of spectrum, and then test.

e. The resolution bandwidth of the spectrum analyzer was set sufficient scans were taken to show the
out of band Emission if any up to10th harmonic.
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Radiated Spurious Measurement:

a.

The EUT shall be placed at the specified height on a support, and in the position closest to normal
use as declared by provider.
The test antenna shall be oriented initially for vertical polarization and shall be chosen to
correspond to the frequency of the transmitter
The output of the test antenna shall be connected to the measuring receiver.
The transmitter shall be switched on and the measuring receiver shall be tuned to the frequency of
the transmitter under test.
The test antenna shall be raised and lowered through the specified range of height until a
maximum signal level is detected by the measuring receiver.
The transmitter shall then be rotated through 360° in the horizontal plane, until the maximum
signal level is detected by the measuring receiver.
The test antenna shall be raised and lowered again through the specified range of height until a
maximum signal level is detected by the measuring receiver.
The maximum signal level detected by the measuring receiver shall be noted.

The transmitter shall be replaced by a substitution antenna.
The substitution antenna shall be orientated for vertical polarization and the length of the
substitution antenna shall be adjusted to correspond to the frequency of the transmitter.
The substitution antenna shall be connected to a calibrated signal generator.
If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver.

. The test antenna shall be raised and lowered through the specified range of height to ensure that

the maximum signal is received.

The input signal to the substitution antenna shall be adjusted to the level that produces a level
detected by the measuring receiver, that is equal to the level noted while the transmitter radiated
power was measured, corrected for the change of input attenuator setting of the measuring
receiver.

The measurement shall be repeated with the test antenna and the substitution antenna orientated
for horizontal polarization.

The measure of the effective radiated power is the larger of the two levels recorded at the input to
the substitution antenna, corrected for gain of the substitution antenna if necessary.

The resolution bandwidth of the spectrum analyzer was set at 100 kHz for Part 22 and 1MHz for
Part 24. The frequency range was checked up to 10th harmonic.

Test site anechoic chamber refer to ANSI C63.

TEST RESULTS

Remark:

1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 14; recorded worst case for each Channel Bandwidth of LTE FDD Band 14.
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Conducted Measurement:

Report No.: CTL1708188063-WF07

LTE FDD Band 14-5MHz Channel Bandwidth

Low Channel

RL RF 50 2 A\ DC SENSEPULEE| ALIGN AUTO 10:24:29 4M Nor 16, 2017 Frequency RL RF 50 2 M\ DC SENSEPULEE] ALIGNAUTO | 10:25:04 AM Nov 16, 2017 Frequency
fug Type: RMS WA 3345 € Avg Type: RMS A1 3345 6
enter Freq 79.500 kHz PG == Trig: FreeRun AvalHol: 81100 it enter Freq 79.500 kHz Wide = Trig:FrasRun AvalHol: 81100 o
IF ow Hitten: 10 dB DETAARAR A #itten: 10 dB DETAARAR A
Auto Tune Auto Tune
Mkr1 48.339 kHz Mkr1 13.653 kHz
Ref Offset9.22 dB Ref Offset9.22 dB
Jodaigy _Ref 922 dBm -52.415 dBm jodsis _Ref .22 dBm -51.739 dBm
og og
Center Freq| Center Freq|
07 79,500 kHz| 07 78,500 kHz|
10
StartFreq StartFreq
9,000 kHz, 2 9,000 kHz,
3 Bt StopFreq e seSS StopFreq
150,000 kHz 150.000 kHz
a8 08
1 1
'y CF Step| PN ) CF Step
14100 kHz| 14.100 kHz|
At M i ' y " i At M;
ol ol e i 0l |l bt [
MR i H”"V LR 1} T W t l\ L L 1 it wn
e Freq Offset e FreqOffset
0Hz 0Hz
Kl
Start 9.00 kHz Stop 150.00 kHz Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts)
s stamus| 1. DC Coupled = starus| 4, DC Coupled
9KHz~150KHz 9KHz~150KHz
AL 3 503 A\DC | SENSEPULE & O |10:24:34 M Mov 16, 2007 Frequency R 3 503 A\DC | SEnsEPULEE] [E 10:25:08 AM Mo 16,2017 Frequency
Bug Type: RI 23 Avg Typs: RM: ace[; 3 ;
enter Freq 15.075000 MHzPND: S ——— A;JH:;P;:MN 123458 enter Freq 15.075000 MHzPND: S —— A;JH:;P;:MN 123458
[FGainLow  SAten: 10 d rEA ARAA A o= ™" gasten: 10 dB DA ARAR A
Auto Tune Auto Tune
Mkr1 150 kHz Mkr1 150 kHz
Ref Offset9.22 dB Ref Offset9.22 dB
Jodaigy _Ref 922 dBm -53.630 dBm jodsis _Ref .22 dBm -51.850 dBm
og og
Center Freq| Center Freq|
07 15.075000 MHz| 07 15.075000 MHz|
10
StartFreq StartFreq
I 160,000 kHz| 2 I 160.000 kHz|
8 T
StopFreq| StopFreq|
30.000000 MHz 30.000000 MHz
08 -08
1 CF Step 0 ! CF Step!
L 2.985000 MHz| 2.985000 MHz|
lawto Man lawto Man
08 08
e Freq Offset e FreqOffset
0Hz 0Hz
L B l'“
T L g Ao b bt ikl
Start 150 kHz Stop 30.00 MHz Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz" Sweep 368.3 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz" Sweep 368.3 ms (1001 pts)
s stamus| 1.DC Coupled s stamus| 1. DC Coupled
150KHz~30MHz 150KHZz~30MHz
AL 3 508 AC | SENSEPULE o 3 jov 18, 2017 F R 3 508 AC | SEnsEPULEE] & 10:25:11 4M Mo 16,2017 F
Toa Troe: RMS 53 requency Toa Troe: RMS Pt requency
enter Freq 13.015000000 gz_zm ! Trig: Fres um A;JH:;P;:MN 123458 enter Freq 13.015000000 gz:zm ! Trig Frea Fum A;JH:;P;:MN 123458
[FGainLow  BAten: 40 d§ rEA ARAA A o= ™" gasten: 40 dB DA ARAR A
RefOffset9.1 4B Mkr2 25.569 GHz| ~ AutoTune RefOffset9.1 4B Mkr2 25.662 GHz | ~ AuteTune
Jodaigy _Ref 30.00 dBm -31.962 dBm jodaigy_Ref 30.00 dBm -31.009 dBm
og og
Center Freq| Center Freq|
2O 13015000000 GHz] S 13.015000000 GHz]
{ O
10.
StartFreq StartFreq
i 30.000000 MHz| P 30.000000 MHz|
0 EEIGES Stop Freq oo EEIGES Stop Freq
26,000000000 GHz 26,000000000 GHz
a0 0
w;‘ CF Step, - J CFStep
2597000000 GHz, 2597000000 GHz|
=
- e | MWM%M lAuto Man " e R WL RNy JAuto Man
T Ty e e T e gt
o Freq Offset - FreqOffset
0Hz 0Hz
Eil
Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 64.93 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 64.93 ms (1001 pts)
usc stamus s stamus
30MHz~26.5GHz 30MHz~26.5GHz
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LTE FDD Band 14-5MHz Channel Bandwidth

Middle Channel

QPSK

SENSEPULE AL

10:5:38 A Now 16,2017

[ [ENETY XS 0 AL FF 0
Avg Type: RMS wacfiaaqse|  Frequency v Type: RMS Frequency
enter Freq 79.500 kHz PG == Trig: FreeRun AvalHol: 81100 o enter Freq 79.500 kHz 5 == Trig: FreeRun AvalHol: 81100
[FGaindow  Bhtten: 10 dB rETla A s A I hcten: 10 dB TR AARAA
Auto Tune| Auto Tune
Ref Offset9.22 6B Mkr1 90.780 kHz Ref Offset9.22 6B Mkr1 106.572 kHz
jodsis _Ref .22 dBm -47.938 dBm Jocaidy _Ref .22 dBm -48.833 dBm
og og
Center Freq| Center Freq|
078 79,500 kHz, o7
-10. -108
StartFreq StartFreq
@ 9.000 kHz| e 1
a8 —rrr StopFreq 08 ERtL L StopFreq|
150,000 kHz !
-08 -408
! 1
P I " PN o i 4 i CF Step! 508 I I'f MA i‘ﬂ T 4 ’nw..;...\ 7 IR wd . CF Step
! i 14.400 kHz. 14.400 kHz,
i LT T T Y, R T S S T e o |
a8 | | I £08 f
. Freq Offset] . Freq Offset|
0Hz 0Hz
K a8
Start 9.00 kHz Stop 150.00 kHz Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts)
MsG status 4 DC Coupled MG status § DC Coupled
9KHz~150KHz 9KHz~150KHz
] KL R 500 ADC | SBNEPULE 10:25:43 AM Now 16, 2017 Frequeney 10:26:17 AW Now 16, Frequency
Avg Type: TRACE[] 2 3
enter Freq 15.075000 MHZPND: Fas =5~ Trig: FreeRun AvalHold: 81100 e e == Trig: FreeRun
[FGaindow  Bhtten: 10 dB rETla A s A " hcten: 10 dB TR AARAA
Auto Tune| Auto Tune
Mkr1 150 kHz Mkr1 150 kHz
Ref Offset9.22 dB. Ref Offset9.22 dB.
jodsis _Ref .22 dBm -48.866 dBm Jocaidy _Ref .22 dBm -48.468 dBm
og og
Center Freq| Center Freq|
078 15.075000 MHz o7 15.075000 MHz
-10. -108
StartFreq StartFreq
@ I 150.000 kHz| e I 1
e Stop Freq e StopFreq
30.000000 MHz 30.000000 MHz
a8 -408
1 1
) = CF Step a8l CF Step
2885000 MHz 2885000 MHz
laute Man laute Man
a8 £08
. Freq Offset] . Freq Offset|
OHz (] 0Hz
K \ﬂr a8
Wil et g e ol g by M A o by
Start 150 kHz Stop 30.00 MHz Start 150 kHz Stop 30.00 MHz
| #Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms {1001 pts) #Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms {1001 pts)
usc sTATUS| §, DC Coupled Msc status 8 DC Coupled
150KHz~30MHz 150KHz~30MHz
R 3 508 AC | SENSEPULTE & O |10:25:45 AM Nov 18, 2007 F F
vg Type: RMS mactlssase| | Frequency requency
enter Freq 13.015000000 ﬁﬂfm == Trig: FreeRun AvalHold: 81100 e e s+ Trig:FreeRun
[FGainLow  BAten: 40 d§ rEA ARAA A o= ™" gasten: 40 dB DA ARAR A
RefOffset9.1 4B Mkr2 25.688 GHz| ~ AutoTune RefOffset9.1 4B Mkr2 25.636 GHz |~ AuteTune
jodaigy_Ref 30.00 dBm -31.883 dBm Jogaidv _Ref 30.00 dBm -31.848 dBm
og og
Center Freq| Center Freq|
2. ,5'- 13.015000000 GHz| n 7 T 130
{
10.
StartFreq StartFreq
o0 30.000000 MHz| i 30.000000 MHz|
oo EEIGES Stop Freq 00 EEIGES StopFreq
26000000000 GHz 2%,
) 00
. _\,u\* CF Step 0 .\,\,.mg CF Step
2597000000 GHz| 2597000000 GHz|
Pl M
a0 VR ey WA NWWW JAwto Man o e L N s e Pyt T late Man
= o R T Therhd
@0 Freq Offset] a0 Freq Offset|
0Hz 0Hz
0 &00
Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 64.93 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 64.93 ms (1001 pts)
e fsmanus sc [

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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LTE FDD Band 14-5MHz Channel Bandwidth

High Channel

QPSK

16QAM

Msc

STATUS:

AL RF 502 A\ DC SBNGEPULE ALIGNAUTO | 10:25:49 A Nov 16, 2017 Frequency RL [ 09 ADC SENSEPULGE ALIGNAUTO _|10:27:23 &M Now 16, 2017 Frequency
fug Type: RMS WA 3345 € fug Type: RMS Al 2345 €
enter Freq 79.500 kHz NG Wids == Trig: Free Run AvalHol: 81100 it enter Freq 79.500 kHz Wide == Trig:FreeRun AvalHol: 81100 o
IF ow Hitten: 10 dB DETAARAR A #itten: 10 dB DETAARAR A
Auto Tune Auto Tune
Ref Offset8.22 dB Mkr1 85.986 kHz Ref Offset8.22 dB Mkr1 88.101 kHz
Jodaigy _Ref 922 dBm -47.696 dBm jodsis _Ref .22 dBm -48.829 dBm
og og
Center Freq| Center Freq|
07 79,500 kHz| 07 78,500 kHz|
10
StartFreq StartFreq
9,000 kHz, 2 9,000 kHz,
3 Bt StopFreq e seSS StopFreq
150,000 kHz 150.000 kHz
a8 .1 08 .
% wn N F%M ﬂw’” [m o f\' CF Step & ;\W“m N hlv %m“’ii w ‘w.ljl CF Step!
14100 kHz| 14.100 kHz|
T N T m T et .
N ‘ r‘y‘{'{“\"\l iy H‘N I M‘”F. Mu.vﬂvp, lauto vl || AR Y I I\J\F\ ik Jee Man
e Freq Offset e FreqOffset
0Hz 0Hz
L. 1]
Start 9.00 kHz Stop 150.00 kHz Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts)
Wsc s1atus| 1, DG Coupled usa s1atus| 1, DG Coupled
9KHz~150KHz 9KHz~150KHz
RL [ 50 2 ADC | SENCEPULEE] A O |10:26:53 M Nov 16,2017 Frequency i [ 5024 0C | SENCEPLSE] AL 10:27:28 AM Now 16, 2017 Frequancy
Avg Type: RI TRACE[1 2 3 Avg Type: RM: TRACE[] 2 3
enter Freq 15.075000 MHzPND: S ——— A;JH:;P;:MN 123458 enter Freq 15.075000 MHzPND: S —— A;JH:;P;:MN 123458
[FGainLow  SAten: 10 d rEA ARAA A o= ™" gasten: 10 dB DA ARAR A
Auto Tune Auto Tune
Mkr1 150 kHz Mkr1 150 kHz
Ref Offset9.22 dB Ref Offset9.22 dB
Jodaigy _Ref 922 dBm -47.566 dBm jodsis _Ref .22 dBm -50.190 dBm
og og
Center Freq| Center Freq|
07 15.075000 MHz| 07 15.075000 MHz|
10
StartFreq StartFreq
I 160,000 kHz| 2 I 160.000 kHz|
8 T
StopFreq| StopFreq|
30.000000 MHz 30.000000 MHz
408 -08
! 1
— CF Step = CF Step.
2.985000 MHz| 2.985000 MHz|
lawto Man lawto Man
08 08
e Freq Offset e FreqOffset
\ 0Hz | OHz
£l
P ponp i o ik e e i oy s o s ) MM«
Start 150 kHz Stop 30.00 MHz Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz" Sweep 368.3 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz" Sweep 368.3 ms (1001 pts)
LES satus| 1, DC Coupled us status §, DC Coupled
150KHz~30MHz 150KHZz~30MHz
AL 3 508 AC | SENSEPULE & O |10:26:56 M Mov 18, 2017 F R 3 508 AC | SEnsEPULEE] & 10:27:30 4M Mo 16,2017 F
Bvg T MS TRACE[} 2 3 requency Avg Type: RMS TRACE[] 2 2 requency
enter Freq 13.015000000 gz_zm ! Trig: Fres um A;JH:;P;:MN 123458 enter Freq 13.015000000 gz:zm ! Trig Frea Fum A;JH:;P;:MN 123458
[FGainLow  BAten: 40 d§ rEA ARAA A o= ™" gasten: 40 dB DA ARAR A
RefOffset9.1 4B Mkr2 25.636 GHz| ~ AutoTune RefOffset9.1 4B Mkr2 25.636 GHz| ~ AutoTune
Jodaigy _Ref 30.00 dBm -31.981 dBm jodaigy_Ref 30.00 dBm -32.181 dBm
og og
Center Freq| Center Freq|
00f=t 13015000000 GHz] a 1 13.015000000 GHz]
{ n
{
10.
StartFreq StartFreq
i 30.000000 MHz| P 30.000000 MHz|
0 EEIGES Stop Freq oo EEIGES Stop Freq
26,000000000 GHz 26,000000000 GHz
0 0
w}\ CF Step! - W\’}\ CF Step
2597000000 GHz, 2597000000 GHz|
m s [T NS P L jauto Man| o Ay L e PPV VL WL LR laute Man|
i i e < ot e S
o Freq Offset - FreqOffset
0Hz 0Hz
il
Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 64.93 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 64.93 ms (1001 pts)

jusc

STATUS.

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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LTE FDD Band 14-10MHz Channel Bandwidth

Low & Middle & High Channel

QPSK

16QAM

RL RF 50 2 A\ DC SENSEPULEE| ALIGN AUTO 10:31:25 AM Nor 16, 2017 Frequency RL RF 50 2 M\ DC SENSEPULEE] ALIGNAUTO | 10:32:34 AM Nov 16, 2017 Frequency
Avg Type: RMS TACE[[2345 € fug Type: RMS Al 2345 €
enter Freq 79.500 kHz NG Wids == Trig: Free Run AvalHol: 81100 it enter Freq 79.500 kHz Wide == Trig:FreeRun AvalHol: 81100 o
IF ow Hitten: 10 dB DETAARAR A #itten: 10 dB DETAARAR A
Auto Tune Auto Tune,
Ref Offset9.22 dB Mkr187.114 kHz Ref Offset9.22 dB Mkr1 87.396 kHz
jodsidiv_Ref 9.2 dBm -48.503 dBm jodsiciv _Ref 922 dBm -48.408 dBm
og og
CenterFreq| Center Freq|
073 79,500 kHz| 078 79,500 kHz|
0
StartFreq StartFreq
9,000 kHz| 2 9.000 kHz|
3 Bt StopFreq e seSS StopFreq
150,000 kHz 150.000 kHz
as w08
1 1
rd ,I ‘V.' m " CF Step & 'n \f[ 1 ‘Hl CF Step
i h MW% A{ \M HNWW 1 p 14100 kHz, [ﬂi‘wﬁﬁ JJJ.M\M WJ\!‘JWM ] .M,M er \ JL 14100 kHz|
» ffwf' M‘M"W W‘M i ¥ | Y “'LWH Nﬁmm laute vl | | ‘WW{'L /i fo | Wl T f‘fw,qﬂ lauto Man
e Freq Offset o8 FreqOffset
0Hz 0Hz
£l
Start 9.00 kHz Stop 150.00 kHz Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174.0 ms (1001 pts)
e status §, DC Coupled usc status §, DC Coupled
9KHz~150KHz 9KHz~150KHz
RL RF 502 ADC [ SENSEPULE| A O |10:31:30 AM Nov 16, 2017 Frequency i hL RF 50 2 A\DC | SENGEPULE] ALIG 10:32:30 AM Now 16, 2017 Frequency
Avg Type: RI ce[r2 - Aug Type: RM: TRACE[; 3 -
enter Freq 15.075000 MHzPND: S ——— A;JH:;P;:MN 123458 enter Freq 15.075000 MHzPND: S —— A;JH:;P;:MN 123458
[FGainLow  SAten: 10 d rEA ARAA A o= ™" gasten: 10 dB DA ARAR A
Auto Tune Auto Tune,
Mkr1 150 kHz Mkr1 150 kHz
Ref Offset9.22 dB Ref Offset9.22 dB
Jodaigy _Ref 922 dBm -50.128 dBm jodsis _Ref .22 dBm -50.290 dBm
og og
CenterFreq| Center Freq|
073 15.075000 MHz, 078 15.075000 MHz|
0
StartFreq StartFreq
150,000 kHz, 2 150000 kHz|
e e
" Stop Freq e Stop Freq
30.000000 MHz 30.000000 MHz|
08 -408
1 1
- CF Step & CF Step!
2985000 MHz| 2985000 MHz|
lauto Man lauto Man
f8 o8
e Freq Offset o8 FreqOffset
0Hz 0Hz
mapt
I W oA At A WW*«M\MMMHWWWM i AL
Start 150 kHz Stop 30.00 MHz Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz" Sweep 368.3 ms (1001 pts) #Res BW 10 kHz #VBW 30 kHz" Sweep 368.3 ms (1001 pts)
usc sTATUS| §, DC Coupled usa status 8 DC Coupled
150KHz~30MHz 150KHZz~30MHz
= - e | o o v 18, 2017 Frequeney i HL 3 508 AC | SENGE:PULGE] & 10:32:41 46 Nov 18,2017 Frequancy
Avg Type: RMS cefra345 6 Bug Type: RMS TRACE[; 3 -
enter Freq 13.015000000 gz:zm ! Trig: Fres um A;JH:;P;:MN 123458 enter Freq 13.015000000 gz:zm ! Trig Frea Fum A;JH:;P;:MN 123458
[FGainLow  BAten: 40 d§ rEA ARAA A o= ™" gasten: 40 dB DA ARAR A
RefOffset9.1 4B Mkr2 25.662 GHz| ~ AutoTune RefOffset9.1 4B Mkr2 25.688 GHz| ~ AutoTune
Jodaigy _Ref 30.00 dBm -31.927 dBm jodaigy_Ref 30.00 dBm -31.939 dBm
og og
CenterFreq| Center Freq|
2 A 13015000000 GHz 20t 13015000000 GHz
) )
10,
StartFreq StartFreq
10 30.000000 MHz| o 30.000000 MHz|
0 EETT StopFreq 00 EEIE StopFreq
26,000000000 GHz 26,000000000 GHz
a0 o
»m\.r} CF Step! - W\* CF Step
2587000000 GHz| 2,587000000 GHz|
L™ lAut M (o™ lAut M
a0 N AL /‘f‘WMM £ = 400 N L AL Y] el e = l
I - =T ¥
. Freq Offset 50 FreqOffset
0Hz 0Hz
0
Start 30 MHz Stop 26.00 GHz Start 30 MHz Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 64.93 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 64.93 ms (1001 pts)
usc starus s status

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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Radiated Measurement:

Remark:
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1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 14; recorded worst case for each Channel Bandwidth of LTE FDD Band 14 @ QPSK

2. EIRP=Pwea(dBm)-P¢(dB) +Ga(dBi)
3. We were not recorded other points as values lower than limits.

4. Margin = Limit - EIRP

LTE FDD Band 14 Channel Bandwidth 5MHz_QPSK Low Channel

Ga

Peak

Frequency Pmea Pe . Limit Margin L
Distance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) | (dBm) (dBm) (dB)
1581.0 -50.00 2.89 3.00 8.64 -44.25 -40.00 4.25 H
2371.5 -56.45 2.97 3.00 9.87 -49.55 -13.00 36.55 H
1581.0 -49.08 2.89 3.00 8.64 -43.33 -40.00 3.33 V
2371.5 -54.48 2.97 3.00 9.87 -47.58 -13.00 34.58 V
LTE FDD Band 14 Channel Bandwidth 5MHz QPSK Middle Channel
Ga . .
Frequency Pwmea Pe : EIRP Limit Margin N
Distance | Antenna Polarization
(MHZz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1586.0 -51.25 2.89 3.00 8.64 -45.50 -40.00 5.50 H
2379.0 -55.59 2.97 3.00 9.87 -48.69 -13.00 35.69 H
1586.0 -48.90 2.89 3.00 8.64 -43.15 -40.00 3.15 V
2379.0 -52.77 2.97 3.00 9.87 -45.87 -13.00 32.87 V
LTE FDD Band 14 Channel Bandwidth 5MHz QPSK High Channel
Ga L .
Frequency Pmea P ; EIRP Limit Margin N
Distance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1591.0 -49.19 2.89 3.00 8.64 -43.44 -40.00 3.44 H
2386.5 -56.49 2.97 3.00 9.87 -49.59 -13.00 36.59 H
1591.0 -47.96 2.89 3.00 8.64 -42.21 -40.00 2.21 V
2386.5 -53.64 2.97 3.00 9.87 -46.74 -13.00 33.74 V
LTE FDD Band 14 Channel Bandwidth 10MHz_QPSK _Low & Middle & High Channel
Ga Peak 7. .
Frequency Pwmea P . Limit Margin N
Distance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) | ' (dBm) (dBm) (dB)
1591.0 -50.49 2.89 3.00 8.64 -44.74 -40.00 4.74 H
2386.5 -53.55 2.97 3.00 9.87 -46.65 -13.00 33.65 H
1591.0 -48.23 2.89 3.00 8.64 -42.48 -40.00 2.48 V
2386.5 -51.88 2.97 3.00 9.87 -44.98 -13.00 31.98 V




V1.0 Page 30 of 33 Report No.: CTL1708188063-WF07

3.6. Frequency Stability under Temperature & Voltage Variations
LIMIT

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the
authorized bands of operation.

TEST CONFIGURATION

Temperature Chamber

Spectrum analyzer EUT

AN

Att.

Variable Power Supply

TEST PROCEDURE

The EUT was setup according to EIA/TIA 603D

Frequency Stability under Temperature Variations:

In order to measure the carrier frequency under the condition of AFC lock, it is necessary to make

measurements with the EUT in a “call mode”. This is accomplished with the use of R&S CMW500

DIGITAL RADIO COMMUNICATION TESTER.

1. Measure the carrier frequency at room temperature.

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

3. With the EUT, powered via nominal voltage, connected to the CMW500 and in a simulated call on
middle channel for LTE Band 17, measure the carrier frequency. These measurements should be
made within 2 minutes of Powering up the EUT, to prevent significant self-warming.

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

5. Re-measure carrier frequency at room temperature with nominal voltage. Vary supply voltage
from minimum voltage to maximum voltage, in 0.1Volt increments re-measuring carrier frequency
at each voltage. Pause at nominal voltage for 1.5 hours unpowered, to allow any self-heating to
stabilize, before continuing.

6. Subject the EUT to overnight soak at +50°C.

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

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

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

Frequency Stability under Voltage Variations:

Set chamber temperature to 20°C. Use a variable AC power supply / DC power source to power the

EUT and set the voltage to rated voltage. Set the spectrum analyzer RBW low enough to obtain the
desired frequency resolution and recorded the frequency.

Reduce the input voltage to specify extreme voltage variation (+15%) and endpoint, record the
maximum frequency change.
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TEST RESULTS

Remark:
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1. We tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE FDD

Band 14; recorded worst case.

LTE Band 13, 5MHz bandwidth (worst case of all bandwidths)

Frequency Error vs Voltage

Voltage Frequency error (Hz) Frequency error (ppm) Limit

(V) QPSK 16QAM QPSK 16QAM (ppm)

12.00 9.24 -8.91 0.01165 -0.01124 2.50

13.60 7.09 4.18 0.00894 0.00527 2.50

10.20 0.71 9.18 0.00090 0.01158 2.50
Frequency Error vs Temperature

Temperature Frequency error (Hz) Frequency error (ppm) Limit

(C) QPSK 16QAM QPSK 16QAM (ppm)

-30° -8.13 4.45 -0.01025 0.00561 2.50

-20° -4.89 -9.80 -0.00617 -0.01236 2.50

-10° -7.82 6.52 -0.00986 0.00822 2.50

0° 3.71 -9.14 0.00468 -0.01153 2.50

10° -9.12 1.90 -0.01150 0.00240 2.50

20° -1.32 9.73 -0.00166 0.01227 2.50

30° 0.76 -8.44 0.00096 -0.01064 2.50

40° 4.16 6.51 0.00525 0.00821 2.50

50° -8.18 1.46 -0.01032 0.00184 2.50
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4. Test Setup Photos of the EUT
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5. Photos of the EUT

Reference to the photo documents.
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