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TEST REPORT

Aug. 13, 2019
Test Report No. : HK1907301843-4E g 1>
Date of issue
Equipment under Test : Industrial 4G LTE Cellular Router
Model /Type : M330-W

: MXXX-XXXXX-XX(Where “X” can be used as “A-Z”, or “0-
Listed Models 9”, or “-”, or blank for hardware/software
changes/applications or marketing purpose only)

Applicant : Proscend Communications Inc.

Address : 2F, No. 36, Industry E. Rd. IV, Hsinchu Science Park,
Hsinchu, Taiwan, R.O.C.

Manufacturer : Proscend Communications Inc.

Address : 2F, No. 36, Industry E. Rd. IV, Hsinchu Science Park,
Hsinchu, Taiwan, R.O.C.

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 SUMMARY
1.1 TEST STANDARDS

The tests were performed according to following standards:

FCC Part 27 : MISCELLANEOUS WIRELESS COMMUNICATIONS SERVICES

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

47 CFR FCC Part 15 Subpart B: - Unintentional Radiators

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

KDB971168 DO1: MEASUREMENT GUIDANCE FOR CERTIFICATION OF LICENSED DIGITAL
TRANSMITTERS

1.2 Test Description

Test Item FCC /IC Rule No. Result
Part 2.1046

RF Output Power Part 27.50(c)(10) Pass

Peak-to-Average Ratio Part 2.1046 Pass

99% & -26 dB Occupied Bandwidth Part 2.1049 Pass
Part 2.1051

Spurious Emissions at Antenna Terminal Part 27.53(g) Pass
Part 2.1053

Field Strength of Spurious Radiation Part 27.53(g) Pass
Part 2.1051

Out of band emission, Band Edge Part 27.53(g) Pass
Part 2.1055

Frequency stability Part 27.54 Pass
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1.3 Test Facility
1.3.1 Address of the test laboratory

Shenzhen HUAK Testing Technology Co., Ltd.
1F, B2 Building, Junfeng Zhongcheng Zhizao Innovation Park,Heping Community, Fuhai Street,
Bao’ an District, Shenzhen, China

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 ,Specification for radio
disturbance and immunity measuring apparatus and methods — Part 4: Uncertainty in EMC
Measurements” and is documented in the Shenzhen HUAK 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 Shenzhen HUAK Testing Technology Co., Ltd.

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

(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

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

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

2.2 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.

Note:

1. For the ERP/EIRP and radiated emission test, every axis (X, Y, Z) was verified, and show the worst
resulton this report.

2. Test method and refer to 3GPP TS136521.
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2.3 Equipments Used during the Test

Report No.: HK1907301843-4E

] . Calibration Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
LISN ENV216 R&S HKE-059 2018/12/27 2019/12/26
LISN R&S ENV216 HKE-002 2018/12/27 2019/12/26
Broadband Schwarzbeck VULB 9163 HKE-012 | 2018/12/27 | 2019/12/26
Receiver R&S ESCI 7 HKE-010 2018/12/27 2019/12/26
Spectrum analyzer Agilent N9020A HKE-048 2018/12/27 2019/12/26
RF automatic
. Tonscend JS0806-2 HKE-060 2018/12/27 2019/12/26
control unit
Horn antenna Schwarzbeck 9120D HKE-013 2018/12/27 2019/12/26
Loop antenna Schwarzbeck FMZB 1519 B HKE-014 2018/12/27 2019/12/26
Preamplifier EMCI EMCO051845SE HKE-015 2018/12/27 2019/12/26
Preamplifier Agilent 83051A HKE-016 2018/12/27 2019/12/26
Tﬁmp.er.at“re and Boyang HTC-1 HKE-075 | 2018/12/27 | 2019/12/26
umidity meter
Figh pass fiter Tonscend JS0806-F HKE-055 | 2018/12/27 | 2019/12/26
RF cable Times 1-40G HKE-034 2018/12/27 2019/12/26
Power meter Agilent E4419B HKE-085 2018/12/27 2019/12/26
Power Sensor Agilent E9300A HKE-086 2018/12/27 2019/12/26
Wireless
Communication R&S CMW500 HKE-026 2018/12/27 2019/12/26
Test Set

2.4 Modifications

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

3.1 Output Power
LIMIT

Portable stations (hand-held devices) in the 600 MHz uplink band and the 698-746 MHz band, and fixed and mobile
stations in the 600 MHz uplink band are FCC limited to 3 watts ERP.”IC limited to 5 watts ERP.”

TEST CONFIGURATION

Conducted Power Measurement

l CMW500

I:l 4': “”l:rj“l coupler !

EUT .
Spectrum
Analvzer
Radiated Power Measurement:
FRP Deme T
_—
Imlogm (Antenna Towar)
EU-T Antenrea
AE — [ .
[ 1 b T
B em L am B — Y |
{Turntable) ! .
—  Ground Plane T oo Pre-Amplifier
Spc:trum.ﬁ.nalymrl i oo | | | Ic‘,“tm",}
[ 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 CMW500 by a Directional
Couple.

c) 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.

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.
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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.

o. 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.

q. Test site anechoic chamber refer to ANSI C63.4.

TEST RESULTS

Conducted Measurement:

LTE FDD Band 12
TX Channel . Frequenc Average Power [dBm]
Bandwidth RB Size/Offset (I\(jIHz) / GPSK 160AM
699.7 23.28 2254
1 RB low 707.5 23.42 22.37
715.3 23.31 23.37
699.7 23.38 22.37
1 RB high 707.5 23.56 2253
715.3 23.41 22.35
1.4 MHz 699.7 23.33 22.33
50% RB mid 707.5 23.48 2217
715.3 23.31 23.34
699.7 23.42 23.29
100% RB 707.5 23.24 23.04
715.3 23.04 22.43
700.5 22.81 21.97
1 RB low 707.5 22.83 21.99
714.5 22.81 22.01
700.5 22.85 21.74
1 RB high 707.5 22.82 21.70
714.5 22.80 21.67
3 MHz 700.5 22.83 21.97
50% RB mid 707.5 22.82 21.95
714.5 22.03 22.04
700.5 21.69 21.71
100% RB 707.5 21.70 21.69
714.5 21.67 21.80
701.5 2275 21.95
1 RB low 707.5 22.98 21.83
713.5 22.83 21.85
701.5 22.80 21.79
1 RB high 707.5 22.96 21.87
713.5 22.80 21.73
5 MHz 701.5 21.81 21.95
50% RB mid 707.5 21.83 21.81
713.5 21.87 21.87
701.5 21.87 21.91
100% RB 707.5 21.81 21.84
713.5 21.84 21.01
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704.0 2279 21.93
1 RB low 7075 22.82 22.12

711.0 22.80 21.96

704.0 22.84 21.72

1 RB high 707.5 22.95 21.82

711.0 22.82 21.68

10 MHz 704.0 21.92 21.95
50% RB mid 707.5 21.89 21.90

711.0 21.86 21.90

704.0 21.92 21.87

100% RB 707.5 21.83 21.86

711.0 21.84 20.98
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Radiated Measurement:

Remark:

1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE FDD
Band 12; recorded worst case for each Channel Bandwidth of LTE FDD Band 12.

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

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

LTE FDD Band 12 Channel Bandwidth 1.4MHz_ QPSK

G . FCC .
Frequency Puea Py a Correction Pa ERP o IC Limit L
Antenna 9 Limit Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dB) (dBm) (dBm) (dBm)
699.7 -21.43 2.38 8.23 2.15 36.7 18.97 34.77 36.99 \%
707.5 -19.4 2.4 8.29 2.15 36.7 21.04 34.77 36.99 V
715.3 -19.91 2.43 8.28 2.15 36.7 20.49 34.77 36.99 V
LTE FDD Band 12_Channel Bandwidth 3MHz_QPSK
G . FCC .
Frequency Puea Pqy a Correction Pa ERP o IC Limit L
Antenna 9 Limit Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dB) (dBm) (dBm) (dBm)
700.5 -21.86 2.38 8.23 2.15 36.7 18.54 34.77 36.99 \%
707.5 -19.52 24 8.29 2.15 36.7 20.92 34.77 36.99 \%
714.5 -19.64 2.43 8.28 2.15 36.7 20.76 34.77 36.99 \%
LTE FDD Band 12 Channel Bandwidth 5MHz_ QPSK
G . FCC I
Frequency Puea P a Correction Pa ERP o IC Limit L
Antenna 9 Limit Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dB) (dBm) (dBm) (dBm)
701.5 -21.77 2.38 8.23 2.15 36.7 18.63 34.77 36.99 \%
707.5 -19.6 24 8.29 2.15 36.7 20.84 34.77 36.99 \%
713.5 -19.69 2.43 8.28 2.15 36.7 20.71 34.77 36.99 \%
LTE FDD Band 12 Channel Bandwidth 10MHz QPSK
G , FCC .
Frequency Puea Pq a Correction Pa ERP o IC Limit .
Antenna 9 Limit Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dB) (dBm) (dBm) (dBm)
704.0 -21.02 2.38 8.23 2.15 36.7 19.38 34.77 36.99 V
707.5 -19.09 2.4 8.29 2.15 36.7 21.35 34.77 36.99 V
711.0 -20.09 2.43 8.28 2.15 36.7 20.31 34.77 36.99 \%
LTE FDD Band 12 Channel Bandwidth 1.4MHz_16QAM
G . FCC .
Frequency Puea Py a Correction Pa ERP o IC Limit o
Antenna 9 Limit Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dB) (dBm) (dBm) (dBm)
699.7 -21.67 2.38 8.23 2.15 36.7 18.73 34.77 36.99 \%
707.5 -19.65 2.4 8.29 2.15 36.7 20.79 34.77 36.99 \%
715.3 -20.1 2.43 8.28 2.15 36.7 20.3 34.77 36.99 V
LTE FDD Band 12 Channel Bandwidth 3SMHz_16QAM
G . FCC .
Frequency Puea Pqy a Correction Pa ERP o IC Limit L
Antenna 9 Limit Polarization
(MHz) (dBm) (dB Gain(dB) (dB) (dB) (dBm) (dBm) (dBm)
700.5 -21.69 2.38 8.23 2.15 36.7 18.71 34.77 36.99 V
707.5 -19.87 24 8.29 2.15 36.7 20.57 34.77 36.99 V
714.5 -20.48 2.43 8.28 2.15 36.7 19.92 34.77 36.99 V
LTE FDD Band 12 Channel Bandwidth 5MHz 16QAM
G , FCC .
Frequency Puea Pq a Correction Pa ERP o IC Limit .
Antenna 9 Limit Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dB) (dBm) (dBm) (dBm)
701.5 -21.16 2.38 8.23 2.15 36.7 19.24 34.77 36.99 \%
707.5 -19.86 2.4 8.29 2.15 36.7 20.58 34.77 36.99 \%
713.5 -20.09 2.43 8.28 2.15 36.7 20.31 34.77 36.99 \%
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G . FCC —

Frequency Puea Pqy a Correction Pag ERP o IC Limit o
(MHz) | (dBm) | (dB é;ﬁ&;; (dB) dB) | (dBm) (bgg) (dBm) | Polarization
7040 | -21.36 | 238 | 823 215 367 | 19.04 | 34.77 | 36.99 Y;
7075 | 1943 | 24 8.29 2.15 367 | 21.01 | 34.77 | 36.99 Y;
7110 | 2037 | 243 | 828 2.15 367 | 2003 | 34.77 | 36.99 Y
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3.3 Peak-to-Average Ratio (PAR)

LIMIT

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

TEST CONFIGURATION

l CMW500

|:| _|:|:.|l:-rj-1..| coupler :!

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 were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 12; recorded worst case for each Channel Bandwidth of LTE FDD Band 12.

LTE FDD Band 12
TX Channel Frequenc . PAPR (dB)
Bandwidth (MHz)y RB Size/Offset QPSK 16QAM
699.7 4.07 4.94
1.4 MHz 707.5 1RB#0 4.02 4.87
715.3 3.76 4.78
700.5 3.94 4.91
3 MHz 707.5 1RB#0 417 5.11
714.5 4.09 4.94
701.5 4.05 4.84
5 MHz 707.5 1RB#0 4.52 5.25
713.5 4.53 8.50
704.0 4.16 4.98
10 MHz 707.5 1RB#0 4.39 5.18
711.0 4.20 5.22
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LTE FDD Band 12-1.4MHz Channel Bandwidth PAPR

b e ey o i 1 1E

Cerker Freg 6

Bvarage Powar

16.43 dBm
50,68 % at DdB

TI000E] WH:

QPSK

Eedar Feny S
S Toig Fres Fan
[ T ]

100 %

e
im0 0 gt

7 Aiain 4 tarn

e o Wi P sl LU

Aovaroge Powar

16.43 dBm
43.84 % at DdB

16QAM

Cardtar Frog 107 S00000 Mk

fvmmge Powar

16.60 dBm
50,91 % at DdB

Low Channel

fiverage Powar

15.53 dBm
46.18 % at 0dB

1RB#0

D e TR L]

745, 300090 MHz

o Py T S s

Fag Fresfan
]

w1 0

Average Power

16.52 dBm
47.33 % at DdB

Lt : Cadm
Comte-1 88 4100 g

FEETS

High Channel




Page 15 of 52 Report No.: HK1907301843-4E

LTE FDD Band 12-3MHz Channel Bandwidth PAPR
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LTE FDD Band 12-5MHz Channel Bandwidth PAPR
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LTE FDD Band 12-10MHz Channel Bandwidth PAPR
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3.4 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 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 12; recorded worst case for each Channel Bandwidth of LTE FDD Band 12.

LTE FDD Band 12
TX Frequency -26dBc Emission 99% Occupied bandwidth

Channel RB Size/Offset (MHz) bandwidth (MHz) (MHz)
Bandwidth QPSK 16QAM QPSK 16QAM
699.7 1.249 1.266 1.0875 1.0887
1.4 MHz 6RB#0 707.5 1.268 1.264 1.0954 1.0897
715.3 1.269 1.271 1.0895 1.0900
700.5 2.851 2.848 2.6874 2.6883
3 MHz 15RB#0 707.5 2.862 2.869 2.6961 2.6870
714.5 2.867 2.853 2.6919 2.6919
701.5 5.000 4.939 4.5086 4.5064
5 MHz 25RB#0 707.5 4.944 4.973 4.5009 4.5015
713.5 4.957 4.981 4.5057 4.5121
704.0 9.600 9.592 9.0022 8.9936
10 MHz 50RB#0 707.5 9.571 9.588 8.9809 8.9811
711.0 9.572 9.565 8.9820 8.9780
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LTE FDD Band 12-1.4MHz Channel Bandwidth
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LTE FDD Band 12-3MHz Channel Bandwidth
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LTE FDD Band 12-5MHz Channel Bandwidth

Pt - Wit

Pt D BTH

13,00 dBm

mier 1014 Mg i i Spam 10 NBir ICenber 7915 WML Bpan 10 WHg
SRes BW 100 kHz i 3 i FEwetg 1 1 e BW 190 kHr EVEN 300 kHr Fhwetp 190 ik

cupled Bamdwidih d 7.0 dlim Oecupied Bandwidth Toial Powsr
45086 MHz ; 4, 5084 MHz
i Freag s [ ALdd H - Traresm# Fraq Emror
¥ 4 Bandwicn My, x dB Bandwidih

Low Channel
s sy iy s e B
Hadbn B oo

Baiis Gaeyy AT

[Cenier TOT.5 W 10 Mz
|oRes Bw 1000k VDN 208 ke [T X 1 . BN 00 KBz

Ocoupded Bandwidth Totnl Powar 18.0 dBm upled Bandwi
4.5003 MHz 4.5015 MHz
Trarsmi Frag Emor 17Ea0 ) ¥ . Tranamil Frig Efme 3B Hr OEW Powai .00 %
B Bandwidih 4,544 WHz 2 i OB Bandwadi 4.973% MHz W dB ~26.00 dB

25RB#0 25RB#0

Middle Channel

gl it e it P el P gl g a6 gt Pl
Fremary Frog 7115 ez Fiidn Td Mare
-

Ppin Ju ey AT

Bef #8.00 dBm _ . Rt 40,00 dfm

EVEW 108 ks - N | PEW 300 kbir

coupied Bandwidih Toiad Pos Ocoupbed Bandwidth Totsl Power

4.5057 MHz 4.5121 MHz

il Fresg Eirar < E by DBW Powsd ' Transmi Freq Eror 2380 kHz 99.00 %
1 08 Eandwidh A B5T MHE o d8 PE0D dB dB Bandwidih 4581 MHz 2000 dB

25RB#0 ] 25RB#0

High Channel




Page 22 of 52

Report No.: HK1907301843-4E

LTE FDD Band 12-10MHz Channel Bandwidth
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Band Edge compliance

that the power of any emission outside of the authorized operating frequency ranges must be attenuated

below the transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43 + 10 log (P)
dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified minimum
attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13 dBm. At 0.001 W (0
dBm) the minimum attenuation is 13 dB, which again yields a limit of -13 dBm. In this way a translation of the
specification from relative to absolute terms is carried out.

TEST CONFIGURATION

l CMW3500

EUT :
Spectrum
Analyvezer

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 12; recorded worst case for each Channel Bandwidth of LTE FDD Band 12.
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LTE FDD Band 12-1.4MHz Channel Bandwidth Band Edge Compliance
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LTE FDD Band 12-3MHz Channel Bandwidth Band Edge Compliance
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LTE FDD Band 12-5MHz Channel Bandwidth Band Edge Compliance
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LTE FDD Band 12-10MHz Channel Bandwidth Band Edge Compliance
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3.6 Spurious Emission
LIMIT

that the power of any emission outside of the authorized operating frequency ranges must be attenuated

below the transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43 + 10 log (P)
dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified minimum
attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13 dBm. At 0.001 W (0
dBm) the minimum attenuation is 13 dB, which again yields a limit of -13 dBm. In this way a translation of the
specification from relative to absolute terms is carried out.

TEST CONFIGURATION

Conducted Spurious Measurement:

I CMW500

EUT :
Spectrum
Analvzer

Radiated Spurious Measurement:

Imtogm {Antenna Tower)

Antenna
[Ae || EuT l O

qm ——H |

B0 Wil e
(Turntable)

g

‘- GroundPlane T ooo Pre-Amplifier
Spectrum Analyzer| -+ ooy E Controlled]

L |

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 select 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 to10"™ harmonic.

f. Please refer to following tables for test antenna conducted emissions.
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@

Working Sub range Sweep time
Frequency (GH2) RIS el (s)
LTE FDD Band 12 0.03~26.5 1 MHz 3 MHz Auto

Radiated Spurious Measurement:

q.

r.

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 12; recorded worst case for each Channel Bandwidth of LTE FDD Band 12.

Conducted Measurement:
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LTE FDD Band 12-1.4MHz Channel Bandwidth
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LTE FDD Band 12-3MHz Channel Bandwidth

Low Channel

Baart 10 Wir
R BN 1.0 MHY

Bipg 1803 OHa
Sweep 4000 s (30001 pls)

10MHz~3GHz

Cantsl Frieg 5.000000000 GHz

Ref 3500 dBm

B
IGmeep 3000

el 1000 ol

Bl G008 OH
ERra B 10 ML

Etop 15000 CHI
FMimvep 2000 & (001 pbij|

9GHz ~15GHz

BN 1.0 NP

Ceifled Frog

+ RERAOE B
ey
]

ExarrPreg

e T ]|
—
SieeFres

A Eeaes B
—
EF Giep |

R (D000 ey |
A an

k|

Rel 1508 dim

Canlai Freq 6. 000000000

Ref 2500 dBm

Slar? 1,000 Gz
TRes BW 1.0 Ml

Bl 10.0d JBm

Biarm 6008 CHr
FHos B 1.0 N

FVEN 10 M

W LD

16QAM

Blog 1000 SHz
Swerp 4000 s 1 gl

10MHz~3GHz

Stop 030 GHr
raeep 30 ol pin

3GHz ~9GHz

E0p
iy 3000 8

9GHz ~15GHz




Enrier Frag

Page 35 of 52

vy T @R

ESweep 5000

15GHz ~20GHz

Camar Freg 17 0000000 G [TER v

Ref 1B0 dim

Frap 20,009 GHr
EVEW 10 M FEmeep 5000 4 (001 i)

15GHz ~20GHz

1RB#0

1RB#0

LTE FDD Band 12-3MHz Channel Bandwidth

Middle Channel

Ref 24500 dBm

Biwrt 18 Il
B2 B 1.0 Melr

Certer Fiog B OODIODEN GHz

Rl 75 060 S8

S 000 SHY
e N 1.0 ey

ey Freg
1 SOSID0N S

VRN 00 N

10MHz~3GHz

Bieg 00 SHy
PN L MM ESwaep 4000w (0001 phel

3GHz ~9GHz

16QAM

Cantar Freg 1, 505000000

Ref 3390 dfim

St 10 W
=e BN 1.0 M

Eisp 1000 GHE
Pwwep 4000w (100 piy)

10MHz~3GHz

FVBW 10 Bz

Cantnt Freg 8. 00000000 GHr

Rel 73,00 dBim

&
SSmeep 3000 %

3GHz ~9GHz

FWVEW 3.0 Milr

Report No.: HK1907301843-4E




Canlal Friy 12 000000000 G

Rif +8.80 dBm

EIH;I 00 GHE i i Sdop 150040 GHy

TRes BW L0 Mz EVER L0 M sEween 5000 4 (W01 pru)

9GHz ~15GHz

'fmur Freg 17, 500000000 Gir

Bl 10060 SBm

Blait 15000 GHr
Ry B 1.0 M

Stap 1.080 GHE
fomeep 5000 ¥ 000 piy)

15GHz ~20GHz

Page 36 of 52

Camei Freg 17 00000000 OHz

Bel 1004 Sl

Etarm 040 GHr
FRed W 10 N

Biog 15 008 GHr
Bweep 5000 & (ID031 ek

9GHz ~15GHz

Camim Frag 17, 500000000 Gy
Ll

Bel 1008 B8

TRes B 10 N VRN 1.0 Meir

15GHz ~20GHz

1RB#0

1RB#0

LTE FDD Band 12-3MHz Channel Bandwidth

High Channel

Rif 1550 dBm

FYEW 1.3 MH2

10MHz~3GHz

16QAM

Cantai Frog 1.505000000 GHr E e Werj Fypu O
o we Tag Frae

il i i

Ref 25000 dBm

Biop 3000 CHl
Swarp 4000 ms D001 pbkj

10MHz~3GHz

W LD MH

Report No.: HK1907301843-4E




Cartar Frog 8. 000000000 OHz Moy Trew AMY

Shart 1000 GH2 SEop 5000 Gy
#Res BW 10 MHz EBweep 5D0D 5 {J008 pis)

3GHz ~9GHz

Cartar Fing 123,08

Sliafl BME) SHT

#0es B 1.0 MMy

Canmnl Frisy 175000

Ref 19,80 dBr

Eop N
FOEW 10 M Shwaep 5000 & (0NOT plu)

15GHz ~20GHz

Page 37 of 52

Eﬁlllrl' Freg B.0O00020 Gy diiap Ty S4FL
P L 5 1T Freafian
s b lmgr W

Bian GHz Biop 1800 GHz

FRwed BW 1.0 MHF EVEW 10 Mer FSmeep 3.000 § (20001 plaj

3GHz ~9GHz

Conlad Frag 1

Rel 1000 B

Giart @ DO0 Ger
TR SN 1.0 MHr

9GHz ~15GHz

Cortpr Frmg 17,50 000 Moy Trpa BME

Rt 1000 dBm

BGweep 4000 % (0001 x|

15GHz ~20GHz

1RB#0

1RB#0

Report No.: HK1907301843-4E




Page 38 of 52

LTE FDD Band 12-5MHz Channel Bandwidth

Low Channel

Coriar Frog 1. SES000000 G oy Teea: AME
TRY lem b TR s Man
[

San 10 M
#Res BW 1.0 MHD

Stap 1000 GHr

FEMN 1.0 MM Fwweg 4000 e 8031 pox)|

10MHz~3GHz

Coreer Frag 6 00000000 Gz

el 75,00 dBm

Searl 3,008 Gy

ERes B 1.0 ik EWEIN 10 MHr

3GHz ~9GHz

B T e ¥

By T 385

Bel 1008 dlm

Biart 8000 CHr Bimp 1

a5 1.0 Mk VRN 1.0 M EOweap 3000 &

9GHz ~15GHz

16QAM

Eﬂll“h' Frag 1505000000 Gy i T 209
PR (e —— 1 Fieafion
i (e

Biarm ¥ MHz
FRes SW 1.0 Mer

Eapp 1900 SHa
Twenp 000 s (SM01 pls)

10MHz~3GHz

FVEW 10 Mir

Rl 508 8B

Btwrn 3 04 GHr Erop & dd Gk
Fad W 10 M Fowesp 5000 § (0001 pRij

3GHz ~9GHz

ND000000 G
Trg Frasflan
My 79 8

Bel 1000 dBim

Bian GHz
FRea GW 1.0 Me

Exap 15000 SHa
FSmeep 3.000 § (20001 pla)

9GHz ~15GHz

WEMN 10 NP

Report No.: HK1907301843-4E




Ref 11,00 d8im

Slog 10030 GHY

P 18 MH Fpweep 3008 (M0 piy)

15GHz ~20GHz

Page 39 of 52

Conlad Frag 17 500000

Rl 10.08 i

E.Il.rr_l 1000 GHz
Rt S 1.0 MHr

Report No.: HK1907301843-4E

[ ]
ae Vg Pomi M
BAles. 3 a1

EVEW 10 M1

15GHz ~20GHz

1RB#0

1RB#0

LTE FDD Band 12-5M

Hz Channel Bandwidth

Middle Channel

By T AME

illnnl Frog 1 505000000 Gy

I T gt

Wley= W 48

Bl 7300 dBm

Blart 19 MHE

SR B 1.0 N VBN 10 W

10MHz~3GHz

Rfl 15,00 dBmi

Exan 100d SHz
SR BN 1D NHE

Eep 1.000 SHz
FSmeep 3000 § (30000 ph)

WS 10 e

3GHz ~9GHz

Ref 2500 oBm

Bt 10 i
=i BN 1.0 MBiE

Rl 1508 B

CemerFreg
+ OB 5y

VBN 1.0 N

Biog #9040 OH1
FSwvep 3000 & (33001 Sl

3GHz ~9GHz

YR 1.0 MEF




e o TrigFrus Man
[

Ref VEB0 dBm

Skl BOD GHY

#Res BW 1.0 MHz PN 10 Mt

9GHz ~15GHz

Cpriar Frsg 17, 500000000 ey Tiea FREE

Trig Frwn B
e 3 0

Ref VEUED ABm

Bt 5 Bl GHr

B2 BW 1.0 MHE FEEW LI MH

15GHz ~20GHz

oy Thed BME

Blog 125 D08 Gy

EEweep 5008 5 0031 pos))

Eacp 0008 Gl

Fhwiep S000 % (001 kil

Page 40 of 52

Canter Frag 1200000000

Rl 10000 dBMm

Comer Fraq 1/ 50000000

Rl 1000 8w

Cemier Freg
TTADM000T Getz
—

S EDO00000 B

Exat 15000 GHe
SR W 1.0 Wb

Report No.: HK1907301843-4E

Mg Ty R

Stop 13000 GHr

PYEW 10 M 5080 5 [0 pis)

Rweep

9GHz ~15GHz

Trig Froa B
et

Ceneer Freg
1T SANNO) T

Elop N0 GHE
FEweep 5000 5 (3000 pis)

15GHz ~20GHz

PN 10 MMp

1RB#0

1RB#0

LTE FDD Band 12-5MHz Channel Bandwidth

High Channel

g T BB

Trag PrasAan

Biar 78 MHz

P W 10 MR WEMN 10 NP

10MHz~3GHz

Biop 1 CHa

Swoerp 4000 ima (20001 phaj

Cantar Freg 1, 505000N

Shari 10 KiLr
FRes BW 1.0 MHz

16QAM

10MHz~3GHz




Page 41 of 52 Report No.: HK1907301843-4E

Canter Frag 00000 [EE T

Rl 7300 dBm

Enart 300l Ghar Of Gh
Rws BN 1.0 M VS 10 MHE FCwerap 5000 § {0001 piaj)

3GHz ~9GHz 3GHz ~9GHz

e

1
By Tyma AME

Red N0LED dlm

Bian 00 OHr Bioe = Baart 300 SHa i
FRes B 1D M AW 10 M ESweap 5000 & [I0007 ptw) e BW 1.0 MHE FYEW LD MW FEweep 5000

9GHz ~15GHz 9GHz ~15GHz

Carrilad Fra 1750 ' Coninr Frag 1/

Rel 1008 B 50 4 B Rel 10 03 dBm

Btart 13,90 Biart 15,000 GHz [
=g BN 1.0 MM EFYEW 1.0 M T e BN 1.0 MM VR L8 MM Fmweap 42000

15GHz ~20GHz 15GHz ~20GHz
1RB#0 1RB#0




Page 42 of 52 Report No.: HK1907301843-4E

LTE FDD Band 12-10MHz Channel Bandwidth
Low Channel

16QAM

Ry T FIMIE

Bl 508 dBm

g Frig
+ AN g |

et 10 Mz
FRi B 10 N E ERew BN 1.0 MHE

iy g e

Corter Freqg £ 000000000

R 13,00 dBm d 34 ok R 13,00 dBm

Eaap 0000 QHy Exart 3.00) i
EVEW 1.0 Kk EEweep 4 OO0 & {10001 Bl BRes B 1.0 liHE

3GHz ~9GHz 3GHz ~9GHz

ey Tppa FRE
b Trg Frosfam
M N

Rel 1000 gl =4 Aef 0,00 dBm

Et6i1 .00 GHr Blp 14 000 tir Slart 4.000 GH} ) i Slop 14 000 GHr
Ry B 10 M P 10Ny PSweep 000 5 0081 pis) s BW 110 Mz EVEW 1.0 Mz FEweep 50005 0001 pis}

9GHz ~15GHz 9GHz ~15GHz




[

Red 1000 dlm

Start 15 DO Gr

ERes BW 1.8 MHz EWVER 10 M

15GHz ~20GHz

Page 43 of 52

Ref 10,00 dBm

CemierFreg
T SOAO0000 Gebr

—
BaTFrey
m—n-n-ul

| —
BingFres

Start 15.000 GHr
ERes BW 10 MH2

Report No.: HK1907301843-4E

g Tyges: 24
- - Trig Fres Bam
e 1 8

FEW 10 MHz

15GHz ~20GHz

1RB#0

1RB#0

LTE FDD Band 12-10MHz Channel Bandwidth

Middle Channel

QPSK

T
Corder Froeq 7. SESOD0000 Gk iy T S

o Trig Fras Man
Riwer 0

Rl 33,00 dBm

Bl 10 My

#Rex BW 1.0 MHy RN 10 M

10MHz~3GHz

Come Frag 6000300200 &

Bl 500 GBen

Glart 3000 GHr
wFes BW 1.0 Wi

3GHz ~9GHz

S 1000 CHE
Swesp L00Ems 004 po)

Covroel Fiwg 1. 505000000 OH:

Pl 1500 GBm

Sart 10 MMr
ERes B 1.0 Mz

iﬂlﬂ.' Freg 6 000000000 Gy

Blait 1,000 G
TRy B 1.0 NSr

T
Bt L

16QAM

By Tppn ANY
B g o B
a6 i

By Traa RS

Conier Frag
A Gt

VEW 1.0 M

3GHz ~9GHz




Page 44 of 52 Report No.: HK1907301843-4E

Ewrdar Fresg 13 SO0S00600 Sy g T BME 2 Camid Frag 1300000000 Ky T
PR Do 8- TP Frus fan Trige Prme s
e aser 70

'a'l.'|_l 000 GHy B -] EII.IE_H DOE G
=en B 19 M VBN 1.0 N ESweep 5 DI0 5 {300 5| ERes B9 1.0 WHy PR 1.0 MBE

9GHz ~15GHz 9GHz ~15GHz

Caiar Frog 17 500000 L _- Corel Freq 17_S0D00D00

Ref 1H30 dBm ! Ref HE.40 dBm

Einrt 1 i Exop b6 & Erop MW G4
e CRET PR 10 MR Fweenys 450080 5 (300 1 SVEW 10 M Fhwtnp 5000 & (0001 pix)

15GHz ~20GHz 15GHz ~20GHz
1RB#0 1RB#0

LTE FDD Band 12-10MHz Channel Bandwidth
High Channel
QPSK 16QAM

Canmisr Friay 1.5

Ref 2508 dBm

Start 10 Mer Efnp 1030 G Biwm B MH
#Res B 1.0 Nz FVEW 1.0 MM Sweep 4008 ms {J00E py) ¥R W L0 NS PR 1 M

10MHz~3GHz 10MHz~3GHz




Rl 1508 dim

Giart 1090 GHr
TRes SN 1.0 M-I

Bl 10.08 B

Start BLOOE GHr
SRes B 1.0 Wk

Bl 15000 GHr
FRrs B 1.0 ey

[ ]
an T Pomn Mam
BAee 3

EVEW 10 M1

PEW 1.0 MFF

15GHz ~20GHz

Page 45 of 52

Catiler Frog
"1 O] Sy

Corwer Freg 8. D000

Ref 1500 dBm

Sl 1000 Gy
SR BW 1.0 MHp

Cartai Frag 12

Ref 9000 dBm

B T e ¥

q 1§, S000000

Bel 1008 dlm

Bt 15000 GHz
Fien BW 10 M

Report No.: HK1907301843-4E

FEAN 1.3 M

9GHz ~15GHz

By T 385

o

WYEW 1.0 M ESemep 2000 &

15GHz ~20GHz

i P

3 pooE B
[
Eaait P

e iEcaaei Ly
[
Eizp Frig

1RB#0

1RB#0




Page 46 of 52 Report No.: HK1907301843-4E

Radiated Measurement:

Remark:

1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE FDD Band
12; recorded worst case for each Channel Bandwidth of LTE FDD Band 12.

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

3. We were not recorded other points as values lower than limits.

4. Margin = Limit - EIRP

LTE FDD Band 12 Channel Bandwidth 1.4MHz_ QPSK_ Low Channel

Frequency P P Ga Peak Limit Margin
Mea o Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1399.4 -35.69 2.86 3.00 7.25 -31.3 -13.00 18.30 H
2099.1 -43.21 2.94 3.00 9.53 -36.62 -13.00 23.62 H
1399.4 -44 42 2.86 3.00 7.25 -40.03 -13.00 27.03 V
2099.1 -47.13 2.94 3.00 9.53 -40.54 -13.00 27.54 V
LTE FDD Band 12 Channel Bandwidth 1.4MHz QPSK Middle Channel
G . .
Frequency PMea Py . a EIRP Limit Margin .
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1415.0 -33.97 2.86 3.00 7.25 -29.58 -13.00 16.58 H
2122.5 -40.06 2.94 3.00 9.53 -33.47 -13.00 20.47 H
1415.0 -41.45 2.86 3.00 7.25 -37.06 -13.00 24.06 \%
2122.5 -48.84 2.94 3.00 9.53 -42.25 -13.00 29.25 \%
LTE FDD Band 12_Channel Bandwidth 1.4MHz QPSK High Channel
G . .
Frequency Puea P . a EIRP Limit Margin o
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1430.6 -40.48 2.86 3.00 7.82 -35.52 -13.00 22.52 H
2145.9 -45.01 2.94 3.00 9.35 -38.6 -13.00 25.60 H
1430.6 -49.53 2.86 3.00 7.82 -44 57 -13.00 31.57 \%
2145.9 -53.2 2.94 3.00 9.35 -46.79 -13.00 33.79 \
LTE FDD Band 12 Channel Bandwidth 3MHz_ QPSK Low Channel
G Peak . .
Frequency Phea Pa - 2 Limit Margin .
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1401.0 -35.08 2.86 3.00 7.25 -30.69 -13.00 17.69 H
2101.5 -42.9 2.94 3.00 9.53 -36.31 -13.00 23.31 H
1401.0 -42.87 2.86 3.00 7.25 -38.48 -13.00 25.48 V
2101.5 -47 11 2.94 3.00 9.53 -40.52 -13.00 27.52 V
LTE FDD Band 12 Channel Bandwidth 3MHz_ QPSK Middle Channel
G . .
Frequency PMea Pg . a EIRP Limit Margin .
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1415.0 -34.99 2.86 3.00 7.25 -30.6 -13.00 17.60 H
2122.5 -39.15 2.94 3.00 9.53 -32.56 -13.00 19.56 H
1415.0 -41.32 2.86 3.00 7.25 -36.93 -13.00 23.93 V
2122.5 -48.51 2.94 3.00 9.53 -41.92 -13.00 28.92 V
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LTE FDD Band 12 Channel Bandwidth 3MHz_ QPSK High Channel

G . .

Frequency Puea P . a EIRP Limit Margin o
(MHz) (dBm) (dB) Diatance ég;[r?(r:jn;) (dBm) (dBm) (dB) Polarization
1429.0 -40.3 2.86 3.00 7.82 -35.34 -13.00 22.34 H
2143.5 -44.57 2.94 3.00 9.35 -38.16 -13.00 25.16 H
1429.0 -48.17 2.86 3.00 7.82 -43.21 -13.00 30.21 V
2143.5 -51.73 2.94 3.00 9.35 -45.32 -13.00 32.32 V

LTE FDD Band 12 Channel Bandwidth 5MHz QPSK Low Channel

G Peak . .
Frequency Puea Pq . a Limit Margin _—
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1403.0 -35.51 2.86 3.00 7.25 -31.12 -13.00 18.12 H
2104.5 -42.67 2.94 3.00 9.53 -36.08 -13.00 23.08 H
1403.0 -43.46 2.86 3.00 7.25 -39.07 -13.00 26.07 \
2104.5 -47.47 2.94 3.00 9.53 -40.88 -13.00 27.88 \%
LTE FDD Band 12 Channel Bandwidth 5MHz_ QPSK Middle Channel
G . .

Frequency Puea P . a EIRP Limit Margin o
(MHz) (dBm) (dB) Diatance ég;[r?(r:jn;) (dBm) (dBm) (dB) Polarization
1415.0 -34.35 2.86 3.00 7.25 -29.96 -13.00 16.96 H
2122.5 -40.19 2.94 3.00 9.53 -33.6 -13.00 20.60 H
1415.0 -40.9 2.86 3.00 7.25 -36.51 -13.00 23.51 V
2122.5 -47.52 2.94 3.00 9.53 -40.93 -13.00 27.93 V

LTE FDD Band 12_Channel Bandwidth 5MHz_QPSK__High Channel

G _ .

Frequency Puea P . a EIRP Limit Margin L
(MHz) (dBm) (dB) Diatance ég;[r?(r:jn;) (dBm) (dBm) (dB) Polarization
1427.0 -39.24 2.86 3.00 7.82 -34.28 -13.00 21.28 H
2140.5 -44.36 2.94 3.00 9.35 -37.95 -13.00 24.95 H
1427.0 -48.83 2.86 3.00 7.82 -43.87 -13.00 30.87 V
2140.5 -52.9 2.94 3.00 9.35 -46.49 -13.00 33.49 V

LTE FDD Band 12 Channel Bandwidth 10MHz QPSK Low Channel

G Peak o .
Frequency Pmea P . a Limit Margin o
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1408.0 -35.28 2.86 3.00 7.25 -30.89 -13.00 17.89 H
2112.0 -42.94 2.94 3.00 9.53 -36.35 -13.00 23.35 H
1408.0 -43.29 2.86 3.00 7.25 -38.9 -13.00 25.90 \
2112.0 -46.77 2.94 3.00 9.53 -40.18 -13.00 27.18 \%
LTE FDD Band 12 Channel Bandwidth 10MHz_QPSK Middle Channel
G . .

Frequency Puea P . a EIRP Limit Margin o
(MHz) (dBm) (dB) Diatance ég;[r?(r:jn;) (dBm) (dBm) (dB) Polarization
1415.0 -33.9 2.86 3.00 7.25 -29.51 -13.00 16.51 H
2122.5 -40.38 2.94 3.00 9.53 -33.79 -13.00 20.79 H
1415.0 -42.18 2.86 3.00 7.25 -37.79 -13.00 24.79 V
2122.5 -47.66 2.94 3.00 9.53 -41.07 -13.00 28.07 V

LTE FDD Band 12 Channel Bandwidth 10MHz_QPSK_ High Channel

G _ .

Frequency Puea P . a EIRP Limit Margin s
(MHz) (dBm) (dB) Diatance ég;cr?(rén;) (dBm) (dBm) (dB) Polarization
1422.0 -39.13 2.86 3.00 7.82 -34.17 -13.00 21.17 H
2133.0 -43.24 2.94 3.00 9.35 -36.83 -13.00 23.83 H
1422.0 -49.26 2.86 3.00 7.82 -44.3 -13.00 31.30 V
2133.0 -52.47 2.94 3.00 9.35 -46.06 -13.00 33.06 V
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LTE FDD Band 12 Channel Bandwidth 1.4MHz 16QAM Low Channel

Frequency Puea Pq Diatance Antce;;na EleRallg Limit Margin Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1399.4 -35.54 2.86 3.00 7.25 -31.15 -13.00 18.15 H
2099.1 -42.61 2.94 3.00 9.53 -36.02 -13.00 23.02 H
1399.4 -43.9 2.86 3.00 7.25 -39.51 -13.00 26.51 V
2099.1 -46.42 2.94 3.00 9.53 -39.83 -13.00 26.83 V
LTE FDD Band 12 Channel Bandwidth 1.4MHz 16QAM _Middle Channel
G . .
Frequency Puea P . a EIRP Limit Margin s
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1415.0 -34.17 2.86 3.00 7.25 -29.78 -13.00 16.78 H
2122.5 -40.36 2.94 3.00 9.53 -33.77 -13.00 20.77 H
1415.0 -41.71 2.86 3.00 7.25 -37.32 -13.00 24.32 \%
2122.5 -47.24 2.94 3.00 9.53 -40.65 -13.00 27.65 \%
LTE FDD Band 12_Channel Bandwidth 1.4MHz_16QAM _ High Channel
G . .
Frequency PMea Pg . a EIRP Limit Margin .
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1430.6 -38.92 2.86 3.00 7.82 -33.96 -13.00 20.96 H
2145.9 -44.07 2.94 3.00 9.35 -37.66 -13.00 24.66 H
1430.6 -49.79 2.86 3.00 7.82 -44 .83 -13.00 31.83 V
2145.9 -52.4 2.94 3.00 9.35 -45.99 -13.00 32.99 \
LTE FDD Band 12 Channel Bandwidth 3MHz 16QAM _ Low Channel
G Peak . .
Frequency Piea P - 2 Limit Margin o
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1401.0 -35.92 2.86 3.00 7.25 -31.53 -13.00 18.53 H
2101.5 -42.87 2.94 3.00 9.53 -36.28 -13.00 23.28 H
1401.0 -43.44 2.86 3.00 7.25 -39.05 -13.00 26.05 V
2101.5 -46.17 2.94 3.00 9.53 -39.58 -13.00 26.58 V
LTE FDD Band 12 Channel Bandwidth 3MHz 16QAM  Middle Channel
G . .
Frequency Puea P . a EIRP Limit Margin s
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1415.0 -33.95 2.86 3.00 7.25 -29.56 -13.00 16.56 H
2122.5 -39.55 2.94 3.00 9.53 -32.96 -13.00 19.96 H
1415.0 -42.3 2.86 3.00 7.25 -37.91 -13.00 24.91 \%
2122.5 -47 .43 2.94 3.00 9.53 -40.84 -13.00 27.84 V
LTE FDD Band 12_Channel Bandwidth 3MHz_16QAM _ High Channel
G . .
Frequency PMea Pg . a EIRP Limit Margin .
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1429.0 -39.31 2.86 3.00 7.82 -34.35 -13.00 21.35 H
2143.5 -43.67 2.94 3.00 9.35 -37.26 -13.00 24.26 H
1429.0 -49.22 2.86 3.00 7.82 -44.26 -13.00 31.26 V
2143.5 -51.66 2.94 3.00 9.35 -45.25 -13.00 32.25 \%
LTE FDD Band 12 Channel Bandwidth 5MHz_16QAM _ Low Channel
G Peak . .
Frequency Piea P - 2 Limit Margin o
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1403.0 -35.87 2.86 3.00 7.25 -31.48 -13.00 18.48 H
2104.5 -42.81 2.94 3.00 9.53 -36.22 -13.00 23.22 H
1403.0 -43.36 2.86 3.00 7.25 -38.97 -13.00 25.97 V
2104.5 -46.06 2.94 3.00 9.53 -39.47 -13.00 26.47 V
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LTE FDD Band 12 Channel Bandwidth 5MHz_16QAM _ Middle Channel

Report No.: HK1907301843-4E

G . .
Frequency PMea Pg . a EIRP Limit Margin .
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1415.0 -34.31 2.86 3.00 7.25 -29.92 -13.00 16.92 H
2122.5 -39.78 2.94 3.00 9.53 -33.19 -13.00 20.19 H
1415.0 -42.36 2.86 3.00 7.25 -37.97 -13.00 24.97 \%
2122.5 -47.83 2.94 3.00 9.53 -41.24 -13.00 28.24 \%
LTE FDD Band 12_Channel Bandwidth 5MHz_16QAM _ High Channel
G . .
Frequency Puea P . a EIRP Limit Margin o
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1427.0 -38.6 2.86 3.00 7.82 -33.64 -13.00 20.64 H
2140.5 -43.5 2.94 3.00 9.35 -37.09 -13.00 24.09 H
1427.0 -49.51 2.86 3.00 7.82 -44 .55 -13.00 31.55 \%
2140.5 -52.11 2.94 3.00 9.35 -45.7 -13.00 32.70 \
LTE FDD Band 12 Channel Bandwidth 10MHz_16QAM _Low Channel
G Peak . .
Frequency Piea Pa - 2 Limit Margin .
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1408.0 -35.54 2.86 3.00 7.25 -31.15 -13.00 18.15 H
2112.0 -42.33 2.94 3.00 9.53 -35.74 -13.00 22.74 H
1408.0 -44 1 2.86 3.00 7.25 -39.71 -13.00 26.71 \
2112.0 -46.72 2.94 3.00 9.53 -40.13 -13.00 27.13 V
LTE FDD Band 12 Channel Bandwidth 10MHz 16QAM _ Middle Channel
G . .
Frequency PMea Pg . a EIRP Limit Margin .
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1415.0 -34.65 2.86 3.00 7.25 -30.26 -13.00 17.26 H
2122.5 -39.96 2.94 3.00 9.53 -33.37 -13.00 20.37 H
1415.0 -42.14 2.86 3.00 7.25 -37.75 -13.00 24.75 V
2122.5 -47.31 2.94 3.00 9.53 -40.72 -13.00 27.72 V
LTE FDD Band 12 Channel Bandwidth 10MHz_16QAM _ High Channel
G . .
Frequency Pwea P . a EIRP Limit Margin o
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1422.0 -38.93 2.86 3.00 7.82 -33.97 -13.00 20.97 H
2133.0 -43.69 2.94 3.00 9.35 -37.28 -13.00 24.28 H
1422.0 -49.66 2.86 3.00 7.82 -44.7 -13.00 31.70 \%
2133.0 -51.78 2.94 3.00 9.35 -45.37 -13.00 32.37 V
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3.7 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 and should not exceed 2.5ppm.

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 -30°C.

3. With the EUT, powered via nominal voltage, connected to the CMW500 and in a simulated call on middle
channel for LTE band 12, 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:

1. We tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE FDD Band 12;
recorded worst case.

LTE Band 12, 1.4MHz bandwidth (worst case of all bandwidths)

Frequency Error vs Voltage

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

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

3.40 -15.08 -18.55 -0.008138 -0.009870 2.50

3.60 -11.46 -22.48 -0.006186 -0.011955 2.50

4.20 -15.15 -21.10 -0.008180 -0.011225 2.50
Frequency Error vs Temperature

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

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

-30° -17.15 -17.93 -0.009123 -0.009399 2.50

-20° -12.76 -16.25 -0.006785 -0.008519 2.50

-10° -16.56 -156.17 -0.008806 -0.007951 2.50

0° -18.16 -15.88 -0.009658 -0.008327 2.50

10° -13.99 -11.95 -0.007443 -0.006263 2.50

20° -22.38 -17.04 -0.011907 -0.008935 2.50

30° -16.17 -20.49 -0.008603 -0.010743 2.50

40° -20.17 -15.38 -0.010730 -0.008063 2.50

50° -14.04 -12.95 -0.007467 -0.006791 2.50
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4 Test Setup Photos of the EUT
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