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Radio Test Report

Equipment . Rugged Tablet Computer

Brand Name . AAEON

Model No. . XRTC-700Mx (x - Where x may be any combination
of alphanumeric characters or "-"or blank.)

FCCID : OHBRTC700MWBGH

FCC Standard . 47 CFR FCC Part 22(H), 24(E)

WCDMA Band 1LV

FCC Classification : PCB

Applicant : AAEON Technology Inc.

Manufacturer 5F, No. 135, Lane 235, Pao Chiao Rd.,Taipei, Taiwan

The product sample received on May 10, 2016 and completely tested on May 19, 2016. We,
SPORTON, would like to declare that the tested sample has been evaluated in accordance
with the procedures given in ANSI/TIA-603-D-2010, ANSI C63.4 and shown compliance with
the applicable technical standards.

The test results in this report apply exclusively to the tested model / sample. Without written
approval of SPORTON INTERNATIONAL INC., the test report shall not be reproduced except
in full.

Reviewed by: @

g . ’.’4] 7 Testing Laboratory
e i | 1190

Kevin Liang / Assislan}'l Manager
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Summary of Test Result

Test Specifications

Report FCC
P Std. Description Measured Limit Result
Clause
Clause
3.1 2.1049 | Emission Bandwidth |Bandwidth Information for Complied
gjggg FOW=4.220MHz Emission
27.53(h) Designator
3.1.6 2.1047 | Emission Designator | FOW Information only Complied
3.2 2.1046 | Transmitter Conducted Power [dBm] |Information for RF Complied
Conducted Output | Cellular: 23.17 exposure
Power PCS: 23.40
3.2.7 |24.232(d) | Peak to Average 3.35dB <13dB Complied
27.50(d) | Ratio
3.3 | 22.913(a) | Effective Radiated |ERP [dBm] <7W[38.45dBm] Complied
Power (ERP) Cellular: 17.63
3.4 | 24.232(c) | Effective Isotropic EIRP [dBm] PCS: Complied
21.50(0) | Radiated Power PCS: 20.47 <2W[33.01dBm]
(EIRP) AWS:
<1W[30.00dBm]
3.5 2.1051 | Transmitter refer to test data <43+10log(P) Complied
22.917(2) | conducted [-13dBm]
24.238(a) I — i
27.53(h) | Unwanted Emissions P=TX Power in
Watts
3.6 2.1051 | Transmitter refer to test data <43+10log(P) Complied
gi'gg(a) Conducted [-13dBm]
.238(a) _ ;
27.53(h) | Bandedge P=TX Power in
Emissions Watts
3.7 2.1053 | Transmitter Radiated | [dBm]: 153.62MHz <43+10log(P) Complied
gi'géggg Unwanted Emissions | 44.78 (Margin 1.22dB) [-13dBm]
27.53(h) P=TX Power in
Watts
3.8 g-zlggg Frequency Stability | Cellular: -0.0441ppm <+ 2.5ppm Complied
54353 PCS: -0.020ppm within band
27.54
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1 General Description

1.1.1 RF General Information

Function Class/Category
X HSDPA Category 10
X HSUPA Category 6
RF General Information
Freq. Mode TX Ch. Freq. Channel BW Emission Max. ERP/EIRP
Band (MHz) Number (MHz) | Designator | (gBm) (mW)
Cellular WCDMAS850 826.4-846.6 4132-4233 5 AM17FOW 17.63 57.94
PCS WCDMA1900 | 1852.4-1907.6 | 9262-9538 5 AM22F9W 20.47 111.43
Note 1: WCDMA Rel.99 mode consists of QPSK modulation and HSDPA Rel. 7 mode consists of QPSK and
16QAM modulation.
Note 2: WCDMA850 (WCDMA Band V), WCDMA1900 (WCDMA Band II)

1.1.2 Antenna Information

Antenna Category

X |Integral antenna (antenna permanently attached)

XI Temporary RF connector provided

[] No temporary RF connector provided
Transmit chains bypass antenna and soldered temporary RF connector provided for connected
measurement. In case of conducted measurements the transmitter shall be connected to the
measuring equipment via a suitable attenuator and correct for all losses in the RF path.

Antenna General Information

Operating Band Ant. Cat. Ant. Type Connector Gain ggj
850/Band V Integral PIFA I-pex -3.39
1900/Band I Integral PIFA I-pex -5.40
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1.1.3 Type of EUT

Identify EUT

Presentation of Equipment  |[X] Production ; [ ] Pre-Production ; [] Prototype

Type of EUT

X |stand-alone
[] |Combined (EUT where the radio part is fully integrated within another device)
Combined Equipment - Brand Name / Model No.:

[] |Plug-in radio (EUT intended for a variety of host systems)
Host System - Brand Name / Model No.:

] | other:

1.1.4 EUT Operational Condition

Supply Voltage X AC mains X DC

Type of DC Source [] Internal DC supply |XI External AC adapter |[X] Li-ion Battery
Test Voltage X Vnom (7.4V) X Vmax (8.4V) X Vmin (6.0 V)
Test Climatic X Tnom (20°C) X Tmax (50°C) XI Tmin (-30°C)
SPORTON INTERNATIONAL INC. Page No. : 60f 32
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1.2 Accessories and Support Equipment

Accessories

Brand Name FSP |M0del Name FSP036-RBBN2
AC Adapter 1 -

Power Rating I/P:100-240Vac, 1.2A, O/P: 12Vdc, 3A

Brand Name Getac Model Name RTC600S
Battery 1 . -

Vendor 7.4 Vdc, 1530 mAh  |Power Rating Li-ion, 2S1P

Brand Name Getac Model Name RTC600H
Battery 2 . -

Vendor 7.4 Vdc, 1530 mAh  |Power Rating Li-ion, 2S1P
LCD Panel Brand Name INNOLUX Model Name NO70ICG-LD1

Reminder: Regarding to more detail and other information, please refer to user manual.

Support Equipment

No. Equipment Brand Name Model Name
1 SIM Card Anritsu -

1.3 Testing Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

. FCC Part 22(H), 24(E)

+  ANSI/TIA-603-D-2010

. FCC KDB 971168 D01 v02r02

. FCC KDB 412172 D01 v01r01

1.4 Testing Location Information

Testing Location

X |[HWAYA |ADD |[: [No.52, Hwa Ya 1st Rd., Hwa Ya Technology Park, Kwei-Shan District, Tao Yuan
City, Taiwan, R.O.C.

TEL |: |886-3-327-3456 FAX |: |886-3-327-0973
Test Site Registration Number: FCC 636805

Test Condition Test Site No. Test Engineer Test Environment
RF Conducted THO1-HY Howard 22.5°C/63.0%
Radiated Emission 03CHO03-HY Jeff 23.5°C /57.0%
SPORTON INTERNATIONAL INC. Page No. : 70f32
TEL : 886-3-327-3456 Report Version : Rev. 02

FAX . 886-3-327-0973



somron e, RAAIO Test Report Report No. : FG650627

1.5 Measurement Uncertainty

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the emissions test
results be included in the report. The measurement uncertainties given below are based on a 95% confidence
level (based on a coverage factor (k=2)

Measurement Uncertainty

Test Item Uncertainty
Emission bandwidth 1.4 %
RF output power, conducted +0.6 dB
Unwanted emissions, conducted 30 — 1000 MHz +0.5 dB
1-18GHz +0.6 dB
18 — 40 GHz +0.8 dB
40 — 200 GHz N/A
All emissions, radiated 30 — 1000 MHz +2.5dB
1-18GHz +3.5dB
18 — 40 GHz +3.8dB
40 — 200 GHz N/A
Temperature +0.8 °C
Humidity +3 %
DC and low frequency voltages +3 %
Time 1.4 %
Duty Cycle +1.4%
SPORTON INTERNATIONAL INC. Page No. : 8 0f 32
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2 Test Configuration of EUT

2.1 The Worst Case Measurement Configuration

The Worst Case Mode for Following Conformance Tests

Tests Item Emission Bandwidth, Transmitter Conducted Output Power,
Peak-Average Ratio, Transmitter Conducted Bandedge Emissions
Transmitter Conducted Unwanted Emissions, Frequency Stability

Test Condition Conducted measurement at transmit chains

Modulation Mode WCDMA

The Worst Case Mode for Following Conformance Tests

Tests Item Effective Radiated Power (ERP)
Effective Isotropic Radiated Power (EIRP)
Transmitter Radiated Unwanted Emissions

Test Condition Radiated measurement

If EUT consist of multiple antenna assembly (multiple antenna are used in EUT
regardless of spatial multiplexing MIMO configuration), the radiated test should
be performed with highest antenna gain of each antenna type.

Modulation Mode WCDMA

[ ] EUT will be placed in fixed position.

[] EUT will be placed in mobile position and operating multiple positions. EUT

User Position shall be performed two orthogonal planes.

XI EUT will be a hand-held or body-worn battery-powered devices and
operating multiple positions. EUT shall be performed three orthogonal

planes.
X Plane Y Plane Z Plane

Orthogonal Planes of ‘

EUT |

|

Worst Planes of EUT V
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2.2 Test Setup Diagram

Test Setup Diagram - Radiated Test

— Adapter
tl - N RF cable
Base Station
I
EUT
Ant.

DC power line
SPORTON INTERNATIONAL INC. Page No. : 10 of 32
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3 Transmitter Test Result
3.1 Emission Bandwidth
3.1.1 Emission Bandwidth Limit

Emission Bandwidth Limit

Information for Emission Designator.

Note 1: The 99% occupied bandwidth is the frequency bandwidth of the signal power at the 99% channel
power of occupied bandwidth when resolution bandwidth should be approximately 1 % to 5 % of the
span. These measurements shall also be performed at normal test conditions.

3.1.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.1.3 Test Procedures

Test Method

XI For the emission bandwidth shall be measured using one of the options below:

X Refer as ANSI/TIA-603-D, clause 1.3.4.4 for test bandwidth.

X Refer as KDB 971168, clause 3 for signal bandwidth.

[] Refer as IC RSS-Gen, clause 6.4 for emission bandwidth.

XI For conducted measurement.

Xl If EUT supports single transmit chain and measurements performed on this transmit chain.

[] If EUT supports diversity transmitting and the results on transmit chain port 1 is the worst case.

[] If EUT supports multiple transmit chains using options given below:

[] Option 1: Multiple transmit chains measurements need to be performed on one of the active
transmit chains (antenna outputs). All measurement had be performed on transmit chains 1.

[] Option 2: Multiple transmit chains measurements need to be performed on each transmit
chains individually (antenna outputs). All measurement had be performed on all transmit
chains.

[] For radiated measurement. The equipment to be measured and the test antenna shall be oriented to
obtain the maximum emitted power level.

3.1.4 Test Setup

Emission Bandwidth

BS Simulator Splitter H ATT. H EUT ‘
[~

Spectrum Analyzer

SPORTON INTERNATIONAL INC. Page No. : 11 of 32
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3.1.5 Test Result of Emission Bandwidth

Emission Bandwidth Result

Mode Ch. Freq. (MHz) 26dB Bandwidth (MHz) | 99% Bandwidth (MHz)

4132 826.4 4.683 4.167
WCDMAS850 4182 836.4 4.685 4.152

4233 846.6 4.678 4.171

9262 1852.4 4.708 4.174
WCDMA1900 9400 1880.0 4.726 4.184

9538 1907.6 4.928 4.220

Limit N/A

Result Complied

3.1.6 Emission Designator

Emission Designator

Mode Emission Designator
WCDMAS850 AM17FOW
WCDMA1900 4AM22F9W

Note 1: WCDMA 99% BW, F = Frequency Modulation, 9 = Composite Digital Info, W = Combination
(Audio/Data)

Emission Bandwidth Plots

WCDMAB850 WCDMA1900
|E ot Specinen b e B S |E et St Snaer - Cecvied B0
[ I o 13008 2 My 18, 501 [ I o 170 2 My 18, SO0
" xd: Fragquency " xd: Fraquency
anter Freq B46.600000 MHz .| o MR Radio Si: Nave anter Freq 1.007600000 GHz = e O i 0o St None
AGanlow | SAten: 30 08 Radio Davies: BTS AFGanidlow © #Aten: 30 68 Radio Davies: BTS
Ref Offset 1342 dB. Ref Offset 1406 dB.
10 dBidiv Ref 35.00 dBm 10 dBidiv Ref 35.00 dBm
Log Log
=0 Center Fregq) =0 Center Freg,
. B45,500000 Mz . 1907800000 GHz
s | e s = S s e
L5 cx L 0x t
. / \ o / \
0 Jil \ B M — ]
£ — P 30
0 0
S0 S0
(Center 846.6 MHz Span 10 MHz] cratep] | [[Center 1908GHz Span 10 MHz] cF step
f#Res BIW 100 kHz #VBW 300 kHz #5weep 300 ms] 1,000000 MiHz [FRes BW 100 kHz #VBW 300 kHz #5weep 300 ms] 1000000 MHz
e Man| Asrg Man|
Occupled Bandwidth Total Power 23.5 dBm [s] ied Bandwidth Total Power 23.3 dBm
4.1705 MHz FreqOfiset 4.2204 MHz FreqOniset
Transmit Freq Error -7.981 kHz OBW Power 99.00 % Oz Transmit Freq Error -17.971 kHz OBW Power 99.00 % Oz
x dB Bandwidth 4.678 MHz xdB -26.00 dB x dB Bandwidth 4.028 MHz xdB -26.00 dB
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3.2 Transmitter Conducted Output Power

3.2.1 Transmitter Conducted Output Power Limit

Transmitter Conducted Output Power Limit

Information for RF exposure

3.2.2 Transmitter Peak to Average Ratio Limit

Transmitter Peak to Average Ratio Limit

PAR =< 13dB

3.2.3 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.2.4 Test Procedures

Test Method

X Transmitter Conducted Output Power
Refer as FCC KDB 941225 D03 for GSM GPRS EDGE modes.

Refer as FCC KDB 941225 D04 for GSM/(E)GPRS Dual Transfer Mode.

Refer as FCC KDB 941225 D01 for 3G device modes.

Refer as FCC KDB 941225 D02 for 3GPP R6 and R7 additional information.

Refer as FCC KDB 941225 DO5 for LTE modes.

OO0 g

Refer as RSS-Gen, clause 4.8 for power measurement.

X | Transmitter Peak-Average Ratio

XI For WCDMA signals refer as KDB 971168, clause 6 for CCDF function.

[] For GSM signals refer average and a peak trace are used on a spectrum analyzer to determine the
largest deviation between the average and the peak power.

XI For conducted measurement.

XI If EUT supports single transmit chain and measurements performed on this transmit chain.

[] If EUT supports diversity transmitting and the results on transmit chain port 1 is the worst case.

[] If EUT supports multiple transmit chains using options given below:
Refer as FCC KDB 662911, In-band power measurements. Using the measure-and-sum
approach, measured all transmit ports individually. Sum the power (in linear power units e.g., mW)
of all ports for each individual sample and save them.

3.2.5 Test Setup

Transmitter Conducted Output Power

BS Simulator Splitter H ATT. H EUT ‘
[~

Spectrum Analyzer

SPORTON INTERNATIONAL INC. Page No. 1 13 of 32
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3.2.6 Test Result of Transmitter Conducted Output Power

WCDMA Worst Modulation for Output Power

3GPP Release Ver. Mode Configuration
99 WCDMA 12.2kbps RMC
6 HSDPA Subtest 1 ~ Subtest 4
7 HSUPA Subtest 1 ~ Subtest 5
RF Output Power [dBm]
Mode Subtest Band V (Cellular) Band Il (PCS) MPR
[dB]
4132 4182 4233 9262 9400 9538
WCDMA 12.2 kbps RMC 23.01 22.44 23.17 23.40 22.44 22.24 -
Subtest 1 21.51 22.35 22.89 21.95 21.35 20.78 0
Subtest 2 22.96 22.33 2291 21.97 21.31 20.99 0
HSDPA
Subtest 3 22.48 21.78 22.56 21.50 20.83 20.30 0.5
Subtest 4 22.50 21.79 22.57 21.48 20.89 20.53 0.5
Subtest 1 22.04 21.94 21.25 21.16 20.78 20.63 0
Subtest 2 21.57 21.51 21.62 20.96 20.41 20.35 2
HSUPA Subtest 3 21.56 21.53 21.43 20.73 20.61 20.22 1
Subtest 4 22.00 21.47 21.64 21.34 21.49 20.74 2
Subtest 5 21.61 21.54 21.34 20.85 20.72 20.49 0

3.2.7 Test Result of Transmitter Peak to Average Ratio

Transmitter Peak to Average Ratio Result

Mode Ch. Freq. (MHz) Peak to A(\(/jeBr;Jlge Ratio
4132 826.4 3.15
WCDMAS850 4182 836.4 2.99
4233 846.6 3.35
9262 1852.4 2.75
WCDMA1900 9400 1880 2.46
9538 1907.6 2.05
Limit 13
Result Complied
SPORTON INTERNATIONAL INC. Page No. : 14 of 32
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3.3 Effective Radiated Power

3.3.1 Effective Radiated Power Limit

Cellular Band Effective Radiated Power (ERP) Limit

ERP < 7W [38.45dBm] (EIRP 40.6dBm [135.8 dBuV/m at 3m]).

3.3.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.3.3 Test Procedures

Test Method

Xl For wideband (> 1 MHz) digital transmission systems power measure following as KDB 971168.

Xl Effective Radiated Power (ERP)

[] Referas KDB 412172, clause 1.3.2 following as power approach. e.i.r.p.= Pr+Gr.

X Refer as KDB 412172, clause 1.3.1 following as field strength approach. e.i.r.p.= (E x d)*/ 30.

XI Refer as KDB 412172, clause 1.4.4 ERP = EIRP - 2.15 dB.

XI For radiated measurement.

Refer as KDB 412172, clause 2.2 following eirp can be used radiated test configuration.

Refer as KDB 412172 clause 5 and KDB 971168 clause 5.8.3; following eirp can be directly
determined using the field strength.

Refer as KDB 412172 clause 6 and KDB 971168 clause 5.8.1; following eirp can be used signal
and antenna substitution techniques.

Refer as ANSI/TIA-603-D-2010, clause 2.2.17 for radiated measurement.

O X i

Refer as RSS-Gen, clause 4.8 for power measurement.

3.3.4 Test Setup

Effective Radiated Power

Semi Anechoic Chamber

VNN ALLET CONNNALLTT SO ALLIT SN ALdiT

T7T

Radic
Absorbing
Material

.1 i

Spectrum
Analyzer

[ Metal Greund Plane ]

Electric field tests shall be performed in the frequency range of 30 MHz to 1000 MHz using a calibrated
bi-log antenna and the frequency range of 1 GHz to 40 GHz using a calibrated horn antenna.
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3.3.5 Test Result of Effective Radiated Power

Frequenc SPA. S.G. Power TX Cable | TX Antenna Polarization
Plane Channel a y ERP(dBm) Reading T loss Gain
(MHz) (dBm) (dBm) (dB) (dBi) (H/V)
4132 826.4 16.34 -20.90 10.84 0.25 7.9 H
WCDMABS850 4182 836.4 16.22 -21.38 10.53 0.25 8.09 H
4233 846.6 17.63 -20.06 11.74 0.25 8.29 H
SPORTON INTERNATIONAL INC. Page No. : 16 of 32
TEL : 886-3-327-3456 Report Version . Rev. 02

FAX . 886-3-327-0973



somron e, RAAIO Test Report Report No. : FG650627

3.4 Effective Isotropic Radiated Power

3.4.1 Effective Isotropic Radiated Power Limit

PCS Band and AWS Band Effective Isotropic Radiated Power (EIRP) Limit

PCS Band: EIRP < 2W [33.01dBm] (128.2 dBuV/m at 3m)
AWS Band: EIRP < 1W [30.00dBm] (125.2 dBuV/m at 3m)

3.4.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.4.3 Test Procedures

Test Method

Xl For wideband (> 1 MHz) digital transmission systems power measure following as KDB 971168.

Xl Effective Isotropic Radiated Power (EIRP)

[] Referas KDB 412172, clause 1.3.2 following as power approach. e.i.r.p.= Pr+Gr.

X Refer as KDB 412172, clause 1.3.1 following as field strength approach. e.i.r.p.= (E x d)*/ 30.

XI For radiated measurement.

Refer as KDB 412172, clause 2.2 following eirp can be used radiated test configuration.

Refer as KDB 412172 clause 5 and KDB 971168 clause 5.8.3; following eirp can be directly
determined using the field strength.

Refer as KDB 412172 clause 6 and KDB 971168 clause 5.8.1; following eirp can be used signal
and antenna substitution techniques.

Refer as ANSI/TIA-603-D-2010, clause 2.2.17 for radiated measurement.

O X i

Refer as RSS-Gen, clause 4.8 for power measurement.

3.4.4 Test Setup

Effective Isotropic Radiated Power

Semi Anechoic Chamber

TIMNKALELT TONNALET SONNALET SN A4t

T7T

Radio
Absorbing
Material

.1 p

1m

Spectrum
Analyzer

{ Metal Ground Plane ]

Electric field tests shall be performed in the frequency range of 30 MHz to 1000 MHz using a calibrated
bi-log antenna and the frequency range of 1 GHz to 40 GHz using a calibrated horn antenna.
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3.4.5 Test Result of Effective Isotropic Radiated Power

Frequenc SPA. S.G. Power TX Cable | TX Antenna Polarization
Plane Channel d y ERP(dBm) Reading o loss Gain
(MHz) (dBm) (dBm) (dB) (dBi) (H/V)
9262 1852.4 19.93 -20.41 18.00 2.57 4.50 \%
WCDMA1900 9400 1880.0 20.47 -18.26 18.66 2.60 4.41 \%
9538 1907.6 19.99 -20.03 18.28 2.60 4.31 \%
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3.5 Transmitter Conducted Unwanted Emissions

3.5.1 Transmitter Conducted Unwanted Emissions Limit

Transmitter Conducted Unwanted Emissions Limit

The power of any emission outside a 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, by at least [43 + 10 log
(P)] (-13dBm).

3.5.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.5.3 Test Procedures

Test Method

Refer as ANSI/TIA-603-D-2010, clause 3.2.13 for conducted measurement.

Refer as RSS-Gen, clause 4.9 for transmitter unwanted emissions measurement.

OO X

In case a narrower measurement bandwidth was used, the following conversion formula has to be
applied: (e.qg. if reference bandwidth 1 MHz and measurement bandwidth 100 kHz, then measurement
bandwidth conversion factor is 10 dB); B = A + 10 log (BW et / BW heasured)

 Ais the value at the narrower measurement bandwidth;

* B is the value referred to the reference bandwidth;

« Correction Factor(dB)= 10log(1% Emission BW/RBW);

XI For conducted measurement.

XI For conducted measurements on devices with single transmit chain.

[] For conducted measurements on devices with multiple transmit chains using options given below:

[] Option 1: measure and sum the spectra across the transmitter outputs.

[] Option 2: N transmitter outputs, then spurious emissions limits on each individual output.
Measure and add 10 log (N) dB.

3.5.4 Test Setup

Transmitter Conducted Unwanted Emissions

BS Simulator Splitter H ATT. H EUT ‘
[~

Spectrum Analyzer
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3.5.5 Test Result of Transmitter Conducted Unwanted Emissions

Transmitter Conducted Unwanted Emissions Mode WCDMAS850
Channel ‘4182 Test Range 30 MHz - 10 harmonic
Agilert Spectrum Anabyzes - Serpt 54 | E

RL F 5 £N N 1GM & 2 1007 -3:- May 19.501‘; F
enter Freq 4.515000000 G:::;; o) Teig:FreaRun Aug Typo: Log-Pws & ::m sﬁ requency
IFGaindLow #Aren: 30 0B o
Mkr1 171.3 MHz Auto Tune
Ref Offzet 13.42 4B
Eg;ﬂ.ldlr Ref 33.1‘2 dBm -24.14 dBm
Center Freq
¥ T T 4 516000000 GHz|
134
StartFreq
\a2 30.000000 MHz|
— Stop Freq
13,00 By GHz|
166 1
L
= }\, T T T mr.oofo:osﬁt
_ ol \ i ey louto Man
Freq Offset]
0 Hz|
Start 30 MHz Stop 9.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #5weep 501.3 ms (20000 pis)
Transmitter Conducted Unwanted Emissions Mode WCDMA1900
Channel 9400 Test Range 30 MHz - 10 harmonic
Agilert Spectrum Anabyzes - Serpt 54 | E
[T F « EN N AN & 18:57:07 AM May 18, 2016 Eraquanc:
enter Freq 9.565000000 GHz Aug Type: Log-Pwr TACE[1 3345 & quency
FRO: Fas e 110 Free Run PN
IFGaindLow #Aren: 30 0B o
Mkr1 183.1 MHz Auto Tune
Ref Offzet 14.06 4B
o ;ﬂ.ldlr Ref 34.‘0‘8 dBm -24.28 dBm
Center Freq
M1 T T 9586000000 GHz|
"1
StartFreq
4 30.000000 MHz|
o Stop Freq
1044 | 19100000000 GHz|
) 1
%0 ’ CF Step
i |1 T T 1.507000000 GHz,
. L Y RGN NPT e A 2 M)
Freq Offset]
&5
0 Hz|
£5
Start 30 MHz Stop 19.100 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #5weep 501.3 ms (20000 pis)

Note: "ALIGN OFF" means that we turn off the auto align. We align the spectrum at each time before test.
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3.6 Transmitter Conducted Bandedge Emissions

3.6.1 Transmitter Conducted Bandedge Emissions Limit

Transmitter Conducted Bandedge Emissions Limit

Cellular Band:

() In the first 1.0 MHz band immediately outside frequency block, the power of emissions per any 1% of the
emission bandwidth shall be attenuated (in dB) below the transmitter output power P (dBW) by at least 43 +
10 log(P) (watts) (-13dBm).

(iiy After the first 1.0 MHz immediately outside frequency block, the power of emissions in any 100 kHz
bandwidth shall be attenuated (in dB) below the transmitter output power P (dBW) by at least 43 + 10 log(P)
(watts) (-13dBm). If the measurement is performed using 1% of the emission bandwidth, power integration
over 100 kHz is required.

PCS/AWS Band:

() In the 1.0 MHz bands immediately outside frequency block, the emission power per any 1% of the
emission bandwidth shall be attenuated (in dB) below the transmitter output power P (dBW) by at least 43 +
10 log(P) (watts) (-13dBm).

(iiy After the first 1.0 MHz immediately outside frequency block, the power of emissions in any 1 MHz
bandwidth shall be attenuated (in dB) below the transmitter output power P (dBW) by at least 43 + 10 log(P)
(watts) (-13dBm). If the measurement is performed using 1% of the occupied bandwidth, power integration
over 1 MHz is required.

3.6.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.6.3 Test Procedures

Test Method

Refer as ANSI/TIA-603-D-2010, clause 3.2.13 for conducted measurement.

Refer as RSS-Gen, clause 4.9 for transmitter unwanted emissions measurement.

XXX

In case a narrower measurement bandwidth was used, the following conversion formula has to be
applied: (e.qg. if reference bandwidth 1 MHz and measurement bandwidth 100 kHz, then measurement
bandwidth conversion factor is 10 dB); B = A+ 10 log (BW et / BW heasured)

* Aiis the value at the narrower measurement bandwidth;

* B is the value referred to the reference bandwidth;

« Correction Factor(dB)= 10log(1% Emission BW/RBW);

XI For conducted measurement.

XI For conducted measurements on devices with single transmit chain.

[] For conducted measurements on devices with multiple transmit chains using options given below:

[] Option 1: measure and sum the spectra across the transmitter outputs.

[] Option 2: N transmitter outputs, then spurious emissions limits on each individual output.
Measure and add 10 log (N) dB.
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3.6.4 Test Setup

Transmitter Conducted Bandedge Emissions

BS Simulator

=

Spectrum Analyzer

]} e | am e

3.6.5 Test Result of Transmitter Conducted Bandedge Emissions

Transmitter Conducted Bandedge Emissions Mode/Channel ‘WCDMA850/(4132,4233)
wmﬁmwﬂ —§.& Agdest Spoctrum Analyzer - Swept S =}
n Frequency Frequency
‘mr Froq 624.000000 MHz ) 14 Freefin Ava Tyoe: Log-Pwr nter Fraq 849.000000 LT S —
Ir.-nlu. ®Arten: 30 0B |lr.| Low EAmen: 30 03
Mkr1 824.000 MHz Auto Tunel Mkr1 249.000 MHz Auto Tune
Ref Offset 1342 d8
{a gy Ref 33.42 dBm -25.25 dBm {o gstav Ret 3342 dBm -26.80 dBm
Center Freg| Center Freq)
L} 134
Start Freq) StartFreq)
821,500000 MHz 147| B46 SO0000 MHZ
o stopFreal | | ** StopFreq
. LR g2 600000 Wz S | 21
BE
1
“ CF St ! CF &t
EE mounnk:-': =8 ’ mmh‘:i‘:
Man Man
%6 =6 —

. Freq Ofset Freq Offset
it ok OHz
o
Center 824.000 MHz Span 5.000 MHz Center £49.000 MHz Span 5.000 MHz
#Res BW 100 kHz EVEW 300 kHz #Sweep 1.000 s (1001 pts) #Res BW 100 kHz #VEW 300 kHz #Sweep 1.000 s (1001 pts)

Transmitter Conducted Bandedge Emissions Mode/Channel ‘WCDMA1900l(9262,9538)
wwm!—oﬁﬂ —-§.& Agdest Spoctrum Analyzer - Swept S =}
. Frequency ¢ Fraquency
wbter Frag 1.850000000 GHz =1 Trig: FreaRun Auvg Type: Log-Pwr nter Froq 1.910000000 GHz T Trg: FreeRun Avg Type: Log-Par L23e
|r.'_n|... Ao 30 o8 ur.. Low shmen: 20 83 A NNMN N
Mkr1 1.850 000 GHz Auto Tunel Mkr1 1,910 000 GHz Auto Tunel
Ref Offget 14.06 dB
{a gy Ref 34.06 dBm -22.73 dBm {o gstav Ret 54.05 4B -17.67 dBm
Center Freg| Center Freg
M T 1 GHz, B 1
.
Start Freq) Start Freq)
. 1 GHE ) 1907500000 GHZ
o= stopFreq) | [ T Stop Freq)
. BRLE - 1.862600000 GHz .‘| 1300 o 1512600000 GHz|
S8 Y
¢ '
259 CF Step %5 _ CF Step
$00.000 kHz - 600000 kHz,
Man {puto Man
%% 359
e FreqOfiset _ FreqOffset
0Hz = oHz
e
center 1.850000 GHz Span 5.000 MHz Center 1.910000 GHz Span 5.000 MHz
#Res BW 100 kHz EVEW 300 kHz #Eweep 1.000 s (1001 pts) #Res BW 100 kHz #VEW 300 kHz #Sweep 1,000 s (1001 pis)

Note: "ALIGN OFF" means that we turn off the auto align. We align the spectrum at each time before test.
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3.7 Transmitter Radiated Unwanted Emissions

3.7.1 Transmitter Radiated Unwanted Emissions Limit

Transmitter Radiated Unwanted Emissions Limit

The power of any emission outside a 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, by at least [43 + 10 log
(P)] (EIRP -13dBm).

3.7.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.7.3 Test Procedures

Test Method

Refer as ANSI/TIA-603-D-2010, clause 3.2.12 for radiated measurement.

Refer as RSS-Gen, clause 4.9 for transmitter unwanted emissions measurement.

O X| X

In case a narrower measurement bandwidth was used, the following conversion formula has to be
applied: (e.qg. if reference bandwidth 1 MHz and measurement bandwidth 100 kHz, then measurement
bandwidth conversion factor is 10 dB)

B=A+10 |Og (BWref/ BWmeasured)

* Ais the value at the narrower measurement bandwidth;

* B is the value referred to the reference bandwidth;

« Correction Factor(dB)= 10log(1% Emission BW/RBW);

Xl Effective Isotropic Radiated Power (EIRP)

[] Referas KDB 412172, clause 1.3.2 following as power approach. e.i.r.p.= P1+Gr.

X Refer as KDB 412172, clause 1.3.1 following as field strength approach. e.i.r.p.= (E x d)*/ 30.

XI For radiated measurement.

[] Refer as KDB 412172, clause 2.2 following eirp can be used radiated test configuration.

Refer as KDB 412172 clause 5 and KDB 971168 clause 5.8.3; following eirp can be directly
determined using the field strength.

and antenna substitution techniques.

[]
X Refer as KDB 412172 clause 6 and KDB 971168 clause 5.8.1; following eirp can be used signal
[

Refer as ANSI/TIA-603-D-2010, clause 2.2.12 for radiated measurement.
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3.7.4 Test Setup

Transmitter Radiated Unwanted Emissions (below 1GHz)

Semi Anechoic Chamber

NS AL SR AAITE SN AT SR ARATC
T S ‘
4m

Antenna |'. 1
At
] 5
: 5
- -
Spectrum
Analyzer

Magnetic field tests shall be performed in the frequency range of 9 kHz to 30 MHz using a calibrated loop
antenna. Electric field tests shall be performed in the frequency range of 30 MHz to 1000 MHz using a
calibrated bi-log antenna.

Radic
Absorbing
Material

[ Metal Ground Plane

Transmitter Radiated Unwanted Emissions (Above 1GHz)

Semi Anechoic Chamber

OMMRAALLE INIINALALE NI AL LT NN AL id

Radio
Absorbing
Material }‘ 7T
bore sight
Antenna
l ‘ 4m
1m . o
I .':.:. =]
Absorbing BE “"hf"
Max. 0.3m - -
Analyzer
[ letal Ground Plane ]

L 4

Electric field tests shall be performed in the frequency range of 1 GHz to 10th harmonic of highest
fundamental frequency or 40 GHz using a calibrated horn antenna.
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3.7.5 Test Result of Transmitter Radiated Unwanted Emissions(Below 1GHz)

Transmitter Radiated Unwanted Emissions

Operating Band | WCDMAS850 Polarization \%
scLeqel {dBuVim) Date: 2016-05-19
MCC."IC.-"F(;_C-_E»
70 ! -
60|
50 1 -t - ; F‘T
) — 156
40 — i
L
30 7 3
20|
10
0|
-10|
_203{} 1Ulﬂ, 200. 300. 4{50. 500. 560. 00, 800. 900. 1000
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB
1 41.648 32.16 -7.98 40.80 48.89 18.68 8.93 27.52 Peak
2 243.408 25.37 -28.63 46.80 31.41 18.34 2.44 26.82 Peak
3 297.720 26.83 -19.17 46.80 31.21 19.73 2.60 26.71 Peak
4 518.880 34.54 -11.46 46.80 34.66 24.13 3.59 27.84 Peak
5 720.648 48.20 -5.88 46.88 37.86 25.79 4.45 27.99 Peak
6 753.628 39.66 -6.34 46.8@8 326.69 26.29 4.53 27.85 Peak

Note 1: “>20dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement worst emissions of receive antenna polarization: H (Horizontal).

Note 4: No level of unwanted emissions exceeds the level of the fundamental emission.
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Transmitter Radiated Unwanted Emissions

Operating Band |WCDMAS850 Polarization H
auLe\reI (dBuV/m) Date: 2016-05-19
NCCICIFCC.B
70
60
50 _ —
40— 4 B
- 3
30 <
20
10
0
-10
_2030 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp
Freg Lewel Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m  dBuV  dB/m dB dB
1 38.976 25.91 -14.89 40.08 26.85 25.82 B8.79 27.55 Peak
2 243.400 28.93 -17.97 46.80 34.@7 18.34 2.44 26.82 Peak
3 297.7286 31.99 -14.61 46.8@ 326.37 19.73 2.6 26.71 Peak
4 518.880 35.86 -18.94 46.8@ 35.18 24.13 3.59 27.84 Peak
51 753.620 44.41 -1.59 46.08 41.44 26.29 4,53 27.85 QP
& g0e.BE@ 36.26 -9.74 46.80 322.79 26.65 4.58 27.76 Peak

Note 1: “>20dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement worst emissions of receive antenna polarization: H (Horizontal).

Note 4: No level of unwanted emissions exceeds the level of the fundamental emission.
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Transmitter Radiated Unwanted Emissions

Operating Band |WCDMA1900 Polarization V
SﬂLevel {dBuVim) Date: 2016-05-19
NCC.-'IC.-"F(_Z,C-B
70 - -
60
50 i — - 5 - F_f
40 gt - T
i A +
30 e ! {
20
10 1
0
-10
_2030 10l0. 200. 300. 4!5!0. 500. Sillﬂ. 700. 800. 900. 1000
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp
Freg Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV  dB/m dB db
1 41.e48 31.67 -8.33 40.80 39.606 18.68 ©.93 27.52 Peak
2 125.866 24.65 -18.85 43.5@ 31.46 18.73 1.73 27.27 Peak
3 297.720 27.66 -18.34 4p.80 32.84 19.73 2.88 26.71 Peak
4 518.880 34.62 -11.38 46.80 34.74 24.13 3.59 27.84 Peak
5 703.180 35.58 -18.58 46.80 33.51 25.51 4.41 27.93 Peak
b 753.620 42.86 -3.14 46.00 39.89 26.29 4.53 27.85 QP

Note 1: “>20dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement worst emissions of receive antenna polarization: H (Horizontal).

Note 4: No level of unwanted emissions exceeds the level of the fundamental emission.
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Transmitter Radiated Unwanted Emissions

Operating Band |WCDMA1900 Polarization H

Level (dBuVim} Date: 2016-05-19

- NCCACHFCC-B

70
60
50

———

1

40—

30 T2

20

10

0|
-10

-2030 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000

Frequency (MHz)

Over Limit  ReadfAntenna Cable Preamp
Freg Level Limit Line Lewvel Factor Loss Factor Remark

MHz dBuV/m dé dBuV/m dBuV  dB/m dB db
1 3o.68@ 27.30 -12.70 48.88 27.45 26.62 8.78 27.55 Peak
2 125.960 26.84 -16.66 43.58 33.65 18.73 1.73 27.27 Peak
3 243.460 31.16 -14.84 46.80 37.20 18.34 2.44 26.82 Peak
4 297.720 34.45 -11.51 46.80 38.87 19.73 2.68 26.71 Peak
5 518.8890 37.19 -8.81 46.80 37.31 24.13 3.59 27.84 Peak
[6 1 753.628 44.78 -1.22 46.88 41.81 26.29 4.53 27.85 QP |

Note 1: “>20dB” means spurious emission levels that exceed the level of 6 dB below the applicable limit.
Note 2: “N/F" means Nothing Found spurious emissions (No spurious emissions were detected.)

Note 3: Measurement worst emissions of receive antenna polarization: H (Horizontal).

Note 4: No level of unwanted emissions exceeds the level of the fundamental emission.
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3.7.6 Test Result of Transmitter Radiated Unwanted Emissions(Above 1GHz)

Mode WCDMABS850(BANDS5)
Frequency - Over Limit SPA. S.G. Power TX Cable An;re>r(1na Polarization
(MHz) ERP(dBm) | Limit(dBm) (dB) R(Zaéjrlnn)g (dBm) I((()sts) Gain (HIV) Result
(dBi)
1672.80 -64.58 -13 -51.58 -52.45 -65.12 2.42 5.11 \% PASS
2509.20 -61.00 -13 -48.00 -60.51 -61.3 3.07 5.52 PASS
3345.60 -65.43 -13 -52.43 -63.03 -67.5 3.48 7.70 H PASS
Mode WCDMA1900(BAND2)
Frequency . Over Limit SPA' S.G. Power TX Cable An;re>r(1na Polarization
(MH2) EIRP(dBm) | Limit(dBm) (dB) R(?jaBdrlnn)g (dBm) I((ésés) Gai_n (HIV) Result
(dBi)
3760 -43.77 -13 -30.77 -41.61 -48.41 3.77 8.41 PASS
5640 -54.14 -13 -41.14 -50.16 -59.39 5.01 10.26 PASS
7560 -49.64 -13 -36.64 -50.05 -55.76 5.7 11.82 PASS
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3.8 Frequency Stability
3.8.1 Frequency Stability Limit

Frequency Stability Limit

X The transmitter center frequency stability shall be + 2.5 ppm maximum. The frequency stability shall be
sufficient to ensure that the fundamental emissions stay within the authorized bands of operation.

Xl Temperature:

X] -30°C to +50°C in 10°C step.

X If the EUT cannot be turned on at -30°C, the testing lowest temperature will be raised in 10°C step
until the EUT can be turned on.

X Voltage:

X For non hand-carried battery and AC powered equipment: 85% to 115% of the nominal value

XI For hand-carried, battery-powered equipment: Voltage is reduced to the battery operating end point
which shall be specified by the manufacturer.

Note 1: These measurements shall also be performed at normal and extreme test conditions.

3.8.2 Measuring Instruments

Refer a test equipment and calibration data table in this test report.

3.8.3 Test Procedures

Test Method

X Refer as ANSI/TIA-603-D-2010, clause 3.2.2 for frequency stability tests
[

Refer as RSS-Gen, clause 4.7 for transmitter frequency stability measurement.

XI  Frequency stability with respect to ambient temperature

XI  Frequency stability when varying supply voltage

XI For conducted measurement.

X  For conducted measurements on devices with multiple transmit chains:
Measurements need only to be performed on one of the active transmit chains (antenna outputs)

[] For radiated measurement. The equipment to be measured and the test antenna shall be oriented to
obtain the maximum emitted power level.

3.8.4 Test Setup

Frequency Stability

- EUT
BS Simulator
Temperature & Humidity Chamber
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3.8.5 Test Result of Frequency Stability

Mode WCDMAS850 WCDMA1900
Channel 4182 9400
Frequency (MHz) 836.4 1880.0
Temp. (°C) | Voltage (V) Frequ%rj'g/ Error Frequ((:)r;%/)Error Frequ%rj'g/ Error Frequ(gr;)%/)Error
50 7.4 -30.56 -0.0365 -33.66 -0.0179
40 7.4 -31.02 -0.0371 -34.01 -0.0181
30 7.4 -31.28 -0.0374 -34.55 -0.0184
20 7.4 -32.58 -0.0390 -35.13 -0.0187
10 7.4 -33.60 -0.0402 -35.48 -0.0189
0 7.4 -34.10 -0.0408 -36.59 -0.0195
-10 7.4 -34.26 -0.0410 -37.42 -0.0199
-20 7.4 -36.88 -0.0441 -37.52 -0.0200
-30 7.4 -36.71 -0.0439 -37.13 -0.0198
20 8.4 -32.69 -0.0391 -35.08 -0.0187
20 7.4 -32.58 -0.0390 -35.13 -0.0187
20 6 -32.42 -0.0388 -35.43 -0.0188
Limit [ppm] 25
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4 Test Equipment and Calibration Data
RF Conducted
Instrument Manufacturer Model No. Serial No. Characteristics Calibration Calibration
Last Cal. Due Date
Spectrum Analyzer R&S FSV 40 101500 9KHz~40GHz May 12, 2016 | May 11, 2017
Temp. and Humidity ) .
Giant Force GTH-225-20-SP-SD | MAA1112-007 -20 ~ 100°C Apr. 25,2016 | Apr. 24, 2017
Chamber
DC Power Source G.W. GPS-3030DD GEN865896 DC oV ~ 30V Jan. 14, 2016 | Jan. 13, 2017
Radiated Emissions
Instrument Manufacturer Model No. Serial No. Characteristics Calibration Calibration
Last Cal. Due Date
3m Semi Anechoic 30MHz ~ 1GHz
SIDT FRANKONIA SAC-3M 03CHO03-HY Nov. 28, 2015 Nov. 27, 2016
Chamber 3m
Amplifier HP 8447D 2944A08033 10kHz ~ 1.3GHz May 10, 2016 May 09, 2017
Spectrum R&S FSVv40 101513 9kHz ~ 40GHz Feb. 16, 2016 Feb. 15, 2017
Bilog Antenna SCHAFFNER CBL 6112D 22237 30MHz ~ 1GHz Sep. 18,2015 | Sep. 17, 2016
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