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TEST REPORT

Sep 20, 2014
Test Report No. : MWR1409002901 b .

Date of issue
Equipment under Test : Mobile Phone
Model /Type : E415
Listed Models : /
Applicant : HYUNDAI CORPORATION
Address : 140-2, Kye-dong, Chongro-ku, Seoul, South Korea
Manufacturer : WASAM TECHNOLOGY (SHEN ZHEN) CO.,LTD.

: B,F Building, (Henggiang Industrial Park), Bogang Taifeng
Address Industrial Zone, Shajing Town, Bao'an District, Shenzhen,
China.

Test Result: PASS

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

The tests were performed according to following standards:

FCC Part 22 (10-1-12 Edition): PRIVATE LAND MOBILE RADIO SERVICES.

FCC Part 24(10-1-12 Edition): PUBLIC MOBILE 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

ANSI C63.4:2009: Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the Range of 9 kHz to 40 GHz
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2. SUMMARY
2.1. General Remarks
Date of receipt of test sample Sep 10, 2014
Testing commenced on Sep 10, 2014
Testing concluded on Sep 20, 2014

2.2. Product Description

The HYUNDAI CORPORATION’s Model: E415 or the “EUT” as referred to in this report; more general
information as follows, for more details, refer to the user’'s manual of the EUT.

Name of EUT Mobile Phone
Model Number E415
FCCID RQQHLT-E415

Modilation Type

GMSK for GSM/GPRS;QPSK for WCDMA

Antenna Type

Internal

GSM/EDGE/GPRS

Supported GPRS

Extreme temp. Tolerance

-30°C to +50°C

Extreme vol. Limits

3.40VDC to 4.20VDC (nominal: 3.70VDC)

GSM Operation Frequency Band

GSM 850MHz/ PCS 1900MHz

GSM Release Version R99
GPRS operation mode Class B
GPRS Multislot Class 12

EGPRS Multislot Class

Only support downlink mode

2.3. Equipment under Test

Power supply system utilised

Power supply voltage

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

O}12V DC 0O[|24VDC

@| Other (specified in blank below)

DC 3.70V
Test frequency list
RF Channel
VEEEIERD IIRK Low(L) Middle (M) High (H)
T Channel 128 Channel 190 Channel 251
GSM850 824.2 MHz 836.6 MHz 848.8 MHz
RX Channel 128 Channel 190 Channel 251
869.2 MHz 881.6 MHz 893.8 MHz
RF Channel
VEEEIERD IIRK Low(L) Middle (M) High (H)
T Channel 512 Channel 661 Channel 810
GSM1900 1850.2 MHz 1880.0 MHz 1909.8 MHz
RX Channel 512 Channel 661 Channel 810
1930.2 MHz 1960.0 MHz 1989.8 MHz
RF Channel
VEEEIERD IIRK Low(L) Middle (M) High (H)
Channel 4132 Channel 4182 Channel 4233
WCDMA850 X 826.4 MHz 836.4 MHz 846.6 MHz
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RX Channel 4357 Channel 4407 Channel 4458

871.4 MHz 881.4 MHz 891.6 MHz

RF Channel
Lestliesls TR Low(L) Middle (M) High (H)

T Channel 9262 Channel 9400 Channel 9538

1852.4 MHz 1880.0 MHz 1907.6 MHz
WCDMA1900 RX Channel 9662 Channel 9800 Channel 9938
1932.4 MHz 1960.0 MHz 1987.6 MHz

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

2.4.1 General Description

E415 is subscriber equipment in the WCDMA/GSM system. The HSPA/UMTS frequency band is Band I,
Band IV; The GSM/GPRS/EDGE (EDGE downlink only) frequency band includes GSM850 and GSM900 and
DCS1800 and PCS1900, but only Band Il and Band V and GSM850 and PCS1900 bands test data included in
this report. The Mobile Phone implements such functions as RF signal receiving/transmitting, HSPA/UMTS
and GSM/GPRS/EDGE protocol processing, voice, video MMS service, GPS, AGPS and WIFI etc. Externally
it provides micro SD card interface, earphone port (to provide voice service) and SIM card interface. It also
provides Bluetooth module to synchronize data between a PC and the phone, or to use the built-in modem of
the phone to access the Internet with a PC, or to exchange data with other Bluetooth devices.

2.4.2 EUT Identity

IMEI No.
SIM 1 135790246811220
SIM 2 135790246811228

NOTE: Unless otherwise noted in the report, the functional boards installed in the units shall be selected from
the below list, but not means all the functional boards listed below shall be installed in one unit.

2.4.3 Technical Specification

Characteristics Description
Radio System Type XIGSM/XIUMTS
Transmission(TX): 824 to 849MHz
Supported Frequency Range GSMB50/WCDMA8S0 Receiving(RX): 869 to 894MHz
GSM1900/WCDMA1900 Transmission(TX): 1850 to 1910MHz
Receiving(RX): 1930 to 1990MHz
TX& RX port: 1
TX and RX Antenna Ports TX-only port: 0
RX-only port: 1
Supported Channel Bandwidth GSM system: 200 kHz
Designation of Emissions UMTS system: 5 MHz
(Note: the necessary bandwidth of which | GSM850: 248KGXW
is the worst value from the measured GSM1900: 248KGXW
occupied bandwidths for each type of UMTS 850: 4M18FOW
channel bandwidth configuration.) UMTS 1900: 4M18F9W

2.5. Internal Identification of AE used during the test

AE ID* Description
AE1 Battery
AE2 Charger
AE1

Model: E415

Capacitance: 1400mAh

Nominal Voltage: 3.70V
AE2:

Model: E415
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*AE ID: is used to identify the test sample in the lab internally.

2.6. Normal Accessory setting
Fully charged battery was used during the test.

2.7. EUT configuration

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

O - supplied by the lab

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

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

This submittal(s) (test report) is intended for FCC ID: RQQHLT-E415 filing to comply with FCC Part 22 and
Part 24 Rules

2.9. Modifications

No modifications were implemented to meet testing criteria.

2.10.General Test Conditions/Configurations

2.10.1 Test Modes

NOTE: The test mode(s) are selected according to relevant radio technology specifications.

Test Mode Test Modes Description

GSM/TM1 GSM system, GSM,GMSK modulation
GSM/TM2 GSM system, GPRS, GMSK modulation
UMTS/TM1 WCDMA system, QPSK modulation
UMTS/TM2 HSDPA system, QPSK modulation
UMTS/TM3 HSUPA system, QPSK modulation

Note: This EUT owns two SIM cards, after we perform the pretest for these two SIM cards; we found the SIM
1 is the worst case, so its result is recorded in this report.

2.10.2 Test Environment

Environment Parameter Selected Values During Tests
Relative Humidity Ambient
Temperature TN Ambient
VL 3.5V
Voltage VN 3.7V
VH 4.2V

NOTE: VL=lower extreme test voltage VN=nominal voltage
VH=upper extreme test voltage TN=normal temperature
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2.11.Note

1. The EUT is a Mobile Phone with WCDMA/GSM/GPRS,WiFi and Bluetooth fuction, The functions of the
EUT listed as below:

Page 8 of 74
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Test Standards Reference Report

GSM/GPRS FCC Part 22/FCC Part 24 MWR1409002901
WCDMA FCC Part 22/FCC Part 24 MWR1409002902
Bluetooth FCC Part 15 C 15.247 MWR1409002903
BLE FCC Part 15 C 15.247 MWR 1409002904
WiFi FCC Part 15 C 15.247 MWR 1409002905
USB Port FCC Part 15B MWR 1409002906
SAR FCC Part 2 §2.1093 MWR 1409002907
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3.TEST ENVIRONMENT

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,China

The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 (2003)
and CISPR Publication 22.

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

FCC-Registration No.: 970318

Shenzhen CTL Testing Technology Co., Ltd. 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, Dec 19, 2013

3.3. Environmental conditions

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

Temperature: 15-35°C
Humidity: 30-60 %
Atmospheric pressure: 950-1050mbar

3.4. 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 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 Shenzhen CTL Testing Technology Co., Ltd.
is reported:

Test Items Measurement Uncertainty Notes
Frequency stability 25 Hz (1)
Transmitter power conducted 0.57 dB (1)
Transmitter power Radiated 2.20dB (1)
Conducted spurious emission 9KHz-40 GHz 1.60 dB (1)
Radiated spurious emission 9KHz-12.75 GHz 2.20dB (1)
Conducted Emission 9KHz-30MHz 3.39 dB (1)
Radiated Emission 9KHz-30MHz 2.88 dB (1)
Radiated Emission 30~1000MHz 4.24 dB (1
Radiated Emissio 1~18GHz 5.16 dB (@)
Radiated Emissio 18-40GHz 5.54 dB (1)
Occupied Bandwidth | emememee- (1)
EmissionMask | e @))]
Modulation Characteristc | emmemeees (1)
Transmitter Frequency Behavior | cmememees (1)
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(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=1.96.

3.5. Test Description
3.5.1 Cellular Band (824-849MHz paired with 869-894MHz)

Test Item FCC Rule Requirements Verdict
No.
Effective(lsotropic)
Radiated Power §2.1046, )
Output §22.913 FCC: ERP < 7W. Pass
Data
Modulation - .
Characteristics §2.1047 Digital modulation N/A
: OBW: No limit.
Bandwidth §2.1049 EBW: No limit. Pass
- " . - - -
Band Edges §2.1051, <-13dBm/1%*EBW, in ;MI;_Z bantdts immediately outside 5
Compliance §22.917 and adjacent 1o ass
The frequency block.
Spurious Emission §2.1051 FCC: = -13dBm/100kHz,
at Antenna §2'2 917’ from 9kHz to 10th harmonics but outside authorized Pass
Terminals ' operating frequency ranges.
Field Strength of
Spurious §§2221 %513; FCC: <-13dBm/100kHz. Pass
Radiation '
o §2.1055,
Frequency Stability §22.355 < 12.5ppm. Pass
NOTE 1: For the verdict, the “N/A” denotes “not applicable”, the “N/T” de notes “not tested”.
3.5.2 PCS Band (1850-1915MHz paired with 1930-1995MHz)
Test Item FCC Rule Requirements Verdict
No.
Effective (Isotropic)
Radiated §§221 o EIRP < 2W Pass
Power Output Data '
) . §2.1046, I
Peak-Average Ratio §24.232 FCC:Limit<13dB N/A
Modulation - .
Characteristics §2.1047 Digital modulation N/A
: OBW: No limit.
Bandwidth §2.1049 EBW: No limit. Pass
<-13dBm/1%*EBW,
Band E_dges §2.1051, In 1MHz bands immediately outside and adjacent to Pass
Compliance §24.238
The frequency block.
Spurious Emission §2.1051 <-13dBm/1MHz,
at Antenna | ' from 9kHz to10th harmonics but outside authorized Pass
) §24.238 .
Terminals Operating frequency ranges.
Field Strength of
Spurious §2.1083, <-13dBm/1MHz. Pass
e §24.238
Radiation
o §2.1055, FCC: within authorized frequency
Frequency Stability §24.235 block. Pass

NOTE 1: For the verdict, the “N/A” denotes “not applicable”, the “N/T” de notes “not tested”.

Remark:

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

Output Power(Conducted) & Occupied Bandwidth & Emission Bandwidth & Band Edge Compliance
& Conducted Spurious Emission

No. |[Equipment Manufacturer Model No. Serial No. Last Cal.
1 |t RO Rohde&Schwarz  |CMU200 112012 2014/06/21
2  |Spectrum Analyzer Rohde&Schwarz FSU26 201148 2014/07/02
3  |Splitter Mini-Circuit ZAPD-4 400059 2014/06/22
4  |[MXA Signal Analyzer Agilent N9020A MY53420615 |2014/05/12

Frequency Stability

No. |Equipment Manufacturer Model No. Serial No. Last Cal.
1 |t RADND Rohde&Schwarz  |CMU200 112012 2014/06/21
2  |Spectrum Analyzer Rohde&Schwarz FSU26 201148 2014/07/02
3 |Climate Chamber ESPEC EL-10KA 05107008 2014/06/28
4  |[Splitter Mini-Circuit ZAPD-4 400059 2014/06/22

Output Power (Radiated) & Radiated Spurious Emission

Item | Test Equipment Manufacturer Model No. Serial No. Last Cal.
1 Bilog Antenna Sunol Sciences Corp. | JB1 A061713 2014/07/12
2 EMI TEST Receivcer Rohde&Schwarz ESCI3 103710 2014/07/02
3 EMI TEST Software Audix E3 N/A N/A
4 EMI TEST Software Rohde&Schwarz ESK1 N/A N/A
5 | HORN ANTENNA Sunol Sciences Corp. DRH-118 A062013 2014/07/12
6 | Amplifer HP 8447D 3113A07663 | 2013/10/27
7 | Preamplifier HP 8349B 3155A00882 | 2014/07/03
8 | Amplifer Compliance Direction | 55p1 4060 129 2014/07/03

systems

9 Loop Antenna Rohde&Schwarz HFH2-Z2 100020 2014/06/29
10 | TURNTABLE MATURO TT2.0 N/A
11 | ANTENNA MAST MATURO TAM-4.0-P e N/A
12 | Horn Antenna SCHWARZBECK BBHA9170 25849 2014/06/21
13 | Spectrum Analyzer Rohde&Schwarz FSU26 201148 2014/07/02
14 | Signal Generator Rohde&Schwarz SMF100A 101932 2014/06/21
15 | oGO | Rohde&Schwarz CMU200 112012 2014/06/21
16 | Splitter Mini-Circuit ZAPD-4 400062 2014/06/22

The calibration interval was one year.
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4.1. OUTPUT POWER

TEST APPLICABLE

During the process of testing, the EUT was controlled via Rhode & Schwarz Digital Radio Communication
tester (CMU200) to ensure max power transmission and proper modulation. This result contains output power
and EIRP measurements for the EUT. In all cases, output power is within the specified limits.

4.1.1. Conducted Output Power

TEST CONFIGURATION

EUT

TEST PROCEDURE

Splitter

Communication

Tester

Afttenuator

Spectrum Analyzer

1. The EUT was set up for the max output power with pseudo random data modulation.

2. The power was measured with Rhode & Schwarz Spectrum Analyzer FSU (peak)

3. These measurements were done at 3 frequencies, 1850.20 MHz, 1880.00 MHz and 1909.80 MHz for
PCS1900 band; 824.20 MHz, 836.60 MHz and 848.80 MHz for GSM850 band. (Low, middle and high of

operational frequency range).

TEST CONDITION
RBW VBW Sweep Time Span
1MHz 3MHz 300ms 10MHz
GSM850
. Nominal Peak Power &Multislot .
Function Power step Operation class
output power (dBm) class
GSM 5 33dBm(2W) 4 /
GPRS 3 33dBm(2W) 12 B
PCS1900
. Nominal Peak Power &Multislot .
Function Power step Operation class
output power (dBm) class
GSM 0 30dBm(1W) 1 /
GPRS 3 30dBm(1W) 12 B
TEST RESULTS
GSM/TM1/GSM850(GMSK
Frequency (MHz) Power Step Output Power (dBm)
824.20 5 32.45
836.60 5 32.52
848.80 5 32.67
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GSM/TM2/GPRS850(GMSK, 1Sl ot)

Frequency (MHz) Power Step Output Power (dBm)
824.20 3 32.32
836.60 3 32.45
848.80 3 32.61

GSM/TM1/PCS1900(GMSK)

Frequency (MHz) Power Step Output Power (dBm)
1850.20 0 29.90
1880.00 0 29.58
1909.80 0 29.14

GSMI/ITM2/GPRS1900(GMSK,1Slot)

Frequency (MHz) Power Step Output Power (dBm)
1850.20 3 29.81
1880.00 3 29.49
1909.80 3 29.12

4.1.2. Radiated Output Power

TEST DESCRIPTION

This is the test for the maximum radiated power from the EUT.

Rule Part 24.232(c) specifies, "Mobile/portable stations are limited to 2 watts e.i.r.p. Peak power" and
24.232(e) specifies that "Peak transmit power must be measured over any interval of continuous transmission
using instrumentation calibrated in terms of an rms-equivalent voltage." Rule Part 22.913(a) specifies ” The
ERP of mobile transmitters and auxiliary test transmitters must not exceed 7 Watts.”

TEST CONFIGURATION

Signal
Generator

Substitute

Artenna

d. B e i
& l‘% Lceimg Antenna D

- = — —

2 L YvY

Y
4,

Receiving Antenna

Attenuator

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

with peak detector.

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

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

recorded as (P,).

4. The EUT shall be replaced by a substitution antenna. In the chamber, an substitution antenna for the
frequency band of interest is placed at the reference point of the chamber. An RF Signal source for the
frequency band of interest is connected to the substitution antenna with a cable that has been constructed
to not interfere with the radiation pattern of the antenna. A power (Pyea) is applied to the input of the
substitution antenna, and adjust the level of the signal generator output until the value of the receiver
reach the previously recorded (P,). The power of signal source (Pyes) is recorded. The test should be
performed by rotating the test item and adjusting the receiving antenna polarization.

5. A amplifier should be connected to the Signal Source output port. And the cable should be connect
between the Amplifier and the Substitution Antenna. The cable loss (P) ,the Substitution Antenna Gain
(G,) and the Amplifier Gain (Pag) should be recorded after test.
The measurement results are obtained as described below:
Power(EIRP)=Pyea- Pag - P + G,

We used SMF100A micowave signal generator which signal level can up to 33dBm,so we not used power
Amplifier for substituation test; The measurement results are amend as described below:

Power(EIRP)=Ppea- Po + G4

6. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi) and

known input power.

7. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP-2.15dBi.

TEST LIMIT

According to 22.913(a) and 24.232(c), the ERP should be not exceed following table limits:

GSM850(GPRS850,EDGES50)

Function Power Step Burst Peak ERP (dBm)
GSM 5 <38.45dBm (7W)
GPRS 3 <38.45dBm (7W)
EGPRS 3 <38.45dBm (7W)
PCS1900(GPRS1900,EDGE1900)
Function Power Step Burst Peak EIRP (dBm)
GSM 0 <33dBm (2W)
GPRS 3 <33dBm (2W)
EGPRS 3 <33dBm (2W)
TEST RESULTS
GSM/TM1/GSM850
Frequency Puea P Ga Aér;tier‘]nna Correction ERP Polarization
(MHz) (dBm) (dB) (dB) (dB) (dBm)
824.20 27.24 1.56 8.45 2.15 31.98 Vv
836.60 27.06 1.50 8.45 2.15 31.86 Vv
848.80 28.12 1.67 8.39 2.15 32.69 \Y
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GSM/TM2/GPRS850
Frequency Phea P e Aér;tiinna Correction =R Polarization
(MHz) (dBm) (dB) (dB) (dB) (dBm)
824.20 27.01 1.56 8.45 2.15 31.75 \Y/
836.60 27.00 1.50 8.45 2.15 31.80 \Y/
848.80 27.98 1.67 8.39 2.15 32.55 \Y
GSM/TM1/PCS1900
Frequency Puea Pg Ga Aér:itiinna Correction EIRP Polarization
(MHz) (dBm) (dB) (dB) (dB) (dBm)
1850.20 26.31 3.52 8.35 2.15 31.14 H
1880.00 27.29 3.61 8.29 2.15 31.97 H
1909.80 27.08 3.67 8.37 2.15 31.78 H
GSM/TM2/GPRS1900
Frequency Puea Pl = AGr:itiinna Correction N Polarization
(MHz) (dBm) (dB) (dB) (dB) (dBm)
1850.20 26.27 3.52 8.35 2.15 31.10 H
1880.00 27.17 3.61 8.29 2.15 31.85 H
1909.80 27.01 3.67 8.37 2.15 31.71 H
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4.2. Radiated Spurious Emssion

TEST APPLICABLE

According to the TIA/EIA 603D:2010 test method, The Receiver or Spectrum was scanned from 30 MHz to the
10th harmonic of the highest frequency generated within the equipment, which is the transmitted carrier that can
be as high as 1910 MHz. The resolution bandwidth is set as outlined in Part 24.238 and Part 22.917. The
spectrum is scanned with the mobile station transmitting at carrier frequencies that pertain to low, mid and high
channels of PCS1900 and GSM850.

TEST CONFIGURATION

Signal
SA S ubstitute Generator

Artenna

0 0
QI T

Recelving Antenna

Am plifier

Attenuator

Filter

Yy

Ehddaaaa

Y

D

Receiving Antenna

Atlenuator

LAAAA

TEST PROCEDURE

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

2. Alog-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of the EUT.
The log-periodic antenna will be driven by a signal generator and the level will be adjusted till the same
power value on the spectrum analyzer or receiver. The level of the spurious emissions can be calculated
through the level of the signal generator, cable loss, the gain of the substitution antenna and the reading
of the spectrum analyzer or receiver.
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The EUT is then put into continuously transmitting mode at its maximum power level during the test.Set
Test Receiver or Spectrum RBW=1MHz,VBW=3MHz, And the maximum value of the receiver should be
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recorded as (P,).

4. The EUT shall be replaced by a substitution antenna. In the chamber, an substitution antenna for the
frequency band of interest is placed at the reference point of the chamber. An RF Signal source for the

frequency band of interest is connected to the substitution antenna with a cable that has been constructed

to not interfere with the radiation pattern of the antenna. A power (Pyea) is applied to the input of the
substitution antenna, and adjust the level of the signal generator output until the value of the receiver
reach the previously recorded (P,). The power of signal source (Pyes) is recorded. The test should be

performed by rotating the test item and adjusting the receiving antenna polarization.

5. A amplifier should be connected to the Signal Source output port. And the cable should be connect
between the Amplifier and the Substitution Antenna. The cable loss (P) ,the Substitution Antenna Gain
(Ga) and the Ampilifier Gain (Pag) should be recorded after test.
The measurement results are obtained as described below:
Power(EIRP)=Pyea- Pag - Pa + G,

6. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi) and

known input power.

7. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dBi.
8. In order to make sure test results more clearly,we set frequency range and sweep time for difference
frequency range as follows table:

Working Subrange Sweep time
Frequency (GH2) R VB (s)
0.00009~0.15 1KHz 3KHz 30
0.00015~0.03 10KHz 30KHz 10
0.03~1 100KHz 300KHz 10
TM1/GSM 850 1~2 1 MHz 3 MHz 2
2~5 1 MHz 3 MHz 3
5~8 1 MHz 3 MHz 3
8~10 1 MHz 3 MHz 3
0.00009~0.15 1KHz 3KHz 30
0.00015~0.03 10KHz 30KHz 10
0.03~1 100KHz 300KHz 10
1~2 1 MHz 3 MHz 2
2~5 1 MHz 3 MHz 3
TM1/GSM 1900 5-8 T MHzZ 3 MHzZ 3
8~11 1 MHz 3 MHz 3
11~14 1 MHz 3 MHz 3
14~18 1 MHz 3 MHz 3
18~20 1 MHz 3 MHz 2

TEST LIMITS

According to 24.238 and 22.917 specify 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.

Frequency Channel Frequency Range Verdict
Low 9KHz-10GHz PASS
TM1/GSM 850 Middle 9KHz -10GHz PASS
High 9KHz -10GHz PASS
Low 9KHz -20GHz PASS
TM1/GSM 1900 Middle 9KHz -20GHz PASS
High 9KHz -20GHz PASS
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GSM/TM1/GSM850
Channel Number: 128 Test Frequency: 824.20 MHz
Frequency Pmea Path Antenna | Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) ERP(dBm) (dBm)
1648.40 -35.89 4.32 6.77 2.15 -35.59 -13.00 H
2472.60 - 2.15 -13.00 H
2472.57 -31.07 4.32 6.77 2.15 -30.77 -13.00 V
2472.60 -—- 2.15 -13.00 \Y
GSM/TM1/GSM850
Channel Number: 190 Test Frequency: 836.60 MHz
Frequency Pmea Path Antenna | Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) ERP(dBm) (dBm)
1673.20 -33.23 4.55 6.77 2.15 -33.16 -13.00 H
2509.80 — 2.15 -13.00 H
1673.20 -28.01 4.55 6.77 2.15 -27.94 -13.00 V
2509.80 -—- 2.15 -13.00 \Y
GSM/TM1/GSM850
Channel Number: 251 Test Frequency: 848.80 MHz
Frequency Puea Path Antenna | Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) ERP(dBm) (dBm)
1697.60 -35.30 4.29 6.83 2.15 -34.91 -13.00 H
2546.40 — 2.15 -13.00 H
1697.60 -30.52 4.29 6.83 2.15 -30.13 -13.00 V
2546.40 - 2.15 -13.00 V
GSM/TM1/PCS1900
Channel Number: 512 Test Frequency: 1850.20 MHz
Frequency Pyiea Path Antenna | Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) ERP(dBm) (dBm)
3700.40 -38.10 4.55 12.34 2.15 -32.46 -13.00 H
5550.60 — 2.15 -13.00 H
3700.40 -44.25 4.55 12.34 2.15 -38.61 -13.00 V
5550.60 - 2.15 -13.00 Vv
GSM/TM1/PCS1900
Channel Number: 661 Test Frequency: 1880.00 MHz
Frequency Pyiea Path Antenna | Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) ERP(dBm) (dBm)
3760.00 -36.66 4.55 12.40 2.15 -30.96 -13.00 H
5640.00 — 2.15 -13.00 H
3760.00 -40.47 4.55 12.40 2.15 -34.77 -13.00 V
5640.00 - 2.15 -13.00 Vv
GSM/TM1/PCS1900
Channel Number: 810 Test Frequency: 1909.80 MHz
Frequency Pyiea Path Antenna | Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) ERP(dBm) (dBm)
3819.60 -37.79 4.51 12.43 2.15 -32.02 -13.00 H
5729.40 — 2.15 -13.00 H
3819.60 -41.21 4.51 12.43 2.15 -35.44 -13.00 )Y
5729.40 - 2.15 -13.00 V

Note: 1. In general, the worse case attenuation requirement shown above was applied.
3. ** means that the emission level is too low to be measured or at least 20 dB down than the limit.
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TEST APPLICABLE

Similar to conducted emissions; occupied bandwidth measurements are only provided for selected
frequencies in order to reduce the amount of submitted data. Data were taken at the extreme and mid
frequencies of PCS1900 band and GSM850 band. The table below lists the measured 99% BW.

TEST CONFIGURATION

Communication

EUT Splitter Tester

Attenmator

TEST PROCEDURE

The EUT was set up for the max output power with pseudo random data modulation;

The Occupied bandwidth was measured with Rhode & Schwarz Spectrum Analyzer FSU (peak);

Set RBW=5KHz,VBW=50KHz,Span=500KHz,SWT=20ms;

Set SPA Max hold and View, Set 99% Occupied Bandwidth

These measurements were done at 3 frequencies, 1850.20 MHz, 1880.00 MHz and 1909.80 MHz for
PCS1900 band; 824.20MHz, 836.60 MHz and 848.80 MHz for GSM850 band. (Low, middle and high of
operational frequency range).

arON=

TEST RESULTS

GSM/TM1/GSM850
Channel Frequency Occupied Bandwidth _
Number (MH2) (99% BW) Refer to Plot Verdict
(kHz)
128 824.20 244.391 Plot 4.3.1 A PASS
190 836.60 246.795 Plot 4.3.1 B PASS
251 848.80 241.186 Plot 4.3.1C PASS
GSM/TM2/GPRS850
Channel Frequency Occupied Bandwidth .
Number (MH2) (99% BW) Refer to Plot Verdict
(kHz)
128 824.20 246.795 Plot 4.3.2 A PASS
190 836.60 245.994 Plot 4.3.2 B PASS
251 848.80 248.397 Plot 4.3.2C PASS




N
Maxwell Page 20 of 74 Report No.: MWR1409002901

@ ' FEW
VB

Fef 320 dBm Attt 35 dB SWT

PP,
L 'Ll'”uh

= 7
T - al

Center 524 _2 MH= 50 kH=/ Span 500 kH=

(Plot 4.3.1 A: Channel 128: 824.20MHz @ GSM850)
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(Plot 4.3.1 B: Channel 190: 836.60MHz @ GSM850)
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(Plot 4.3.1 C: Channel 251: 848.80MHz @ GSM850)
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(Plot 4.3.2 A: Channel 128: 824.20MHz @ GPRS850)
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(Plot 4.3.2 B: Channel 190: 836.60MHz @ GPRS850)
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N
Maxwell Page 23 of 74 Report No.: MWR1409002901

GSM/TM1/GSM1900
Channel Frequenc Occupied Bandwidth
q y (99% BW) Refer to Plot Verdict
Number (MHz) ( kH2)
512 1850.20 245.994 Plot4.3.3 A PASS
661 1880.00 248.397 Plot 4.3.3B PASS
810 1909.80 248.397 Plot4.3.3C PASS
GSM/TM2/GPRS1900
Channel Frequenc Occupied Bandwidth
q y (99% BW) Refer to Plot Verdict
Number (MH2z) ( kH2)
512 1850.20 245192 Plot4.3.4 A PASS
661 1880.00 246.795 Plot4.3.4 B PASS
810 1909.80 245192 Plot4.3.4 C PASS
@ P
' B
Fef 320 dBm Attt 35 dB ST
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1 y
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[~ o~
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(Plot 4.3.3 A: Channel 512:1820.20MHz @ PCS1900)
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(Plot 4.3.3 B: Channel 661:1880.00MHz @ PCS1900)
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(Plot 4.3.3 C: Channel 810:1909.80MHz @ PCS1900)
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Similar to conducted emissions; occupied bandwidth measurements are only provided for selected
frequencies in order to reduce the amount of submitted data. Data were taken at the extreme and mid
frequencies of PCS1900 band and GSM850 band.The table below lists the measured -26dBc BW.

TEST CONFIGURATION

EUT

TEST PROCEDURE

agrON =

Communication
Splitter Tester
Attenuator Spectrum Analyzer

The EUT was set up for the max output power with pseudo random data modulation;

The Occupied bandwidth was measured with Rhode & Schwarz Spectrum Analyzer FSU (peak);
Set RBW=5KHz,VBW=50KHz,Span=500KHz,SWT=20ms;
Set SPA Max hold and View, Set -26dBc Occupied Bandwidth
These measurements were done at 3 frequencies, 1850.20 MHz, 1880.00 MHz and 1909.80 MHz for

PCS1900 band; 824.20MHz, 836.60 MHz and 848.80 MHz for GSM850 band. (Low, middle and high of
operational frequency range).

TEST RESULTS

GSM/TM1/GSM850
Channel Frequency Occupied Bandwidth .
Number (MH2) (-26dBc BW) Refer to Plot Verdict
( kHz)
128 824.20 308.494 Plot4.4.1 A PASS
190 836.60 306.891 Plot 4.4.1 B PASS
251 848.80 305.288 Plot4.4.1C PASS
GSM/TM2/GPRS850
Channel Frequency Occupied Bandwidth .
Number (MH2) (-26dBc BW) Refer to Plot Verdict
(kHz)
128 824.20 306.891 Plot4.4.2 A PASS
190 836.60 307.692 Plot4.4.2B PASS
251 848.80 306.891 Plot4.4.2 C PASS
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(Plot 4.4.1 A: Channel 128: 824.20MHz @ GSM850)
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(Plot 4.4.1 B: Channel 190: 836.60MHz @ GSM850)
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(Plot 4.4.1 C: Channel 251: 848.80MHz @ GSM850)
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(Plot 4.4.2 A: Channel 128: 824.20MHz @ GPRS850)
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(Plot 4.4.2 B: Channel 190: 836.60MHz @ GPRS850)
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GSM/TM1/GSM1900
Channel Frequenc Occupied Bandwidth
q y (99% BW) Refer to Plot Verdict
Number (MHz) ( kH2)
512 1850.20 307.692 Plot4.4.3 A PASS
661 1880.00 308.494 Plot4.4.3B PASS
810 1909.80 306.891 Plot4.4.3C PASS
GSM/TM2/GPRS1900
Channel Frequenc Occupied Bandwidth
q y (-26dBc BW) Refer to Plot Verdict
Number (MH2z) ( kH2)
512 1850.20 308.494 Plot4.4.4 A PASS
661 1880.00 306.891 Plot4.4.4 B PASS
810 1909.80 305.288 Plot4.4.4 C PASS
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(Plot 4.4.3 A: Channel 512:1820.20MHz @ PCS1900)
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(Plot 4.4.4 A: Channel 512:1820.20MHz @ GPRS1900)

@ ' FEW © k= Marksr 1 [TL ]
VBR 10 k=

Fef 30 dBm Atr 35 4B SAT 20 ms

all e, ,'U ™M ""h"“““'JM +M
L AT
!x""\w aﬂu’-

Cencer 1.58 CH= ED KH=/ Span 500 kH=

(Plot 4.4.4 B: Channel 661:1880.00MHz @ GPRS1900)



N
Maxwell Page 34 of 74 Report No.: MWR1409002901

@ 'FBW 5 kiz Marker 1 [TL ]
'VEW 10 kiz 25_16 obrr

Fef 30 dBm At 35 B SWT 20 ms 19058

20 1 CEWAS
L . h‘-"-)rw'.r""ﬂ b aln |

ﬁ J - I."J“Ik“"'lﬁ } W T =2 -__ -ZI-,. '.'.':- -

_ _‘!"_,«,lv MM‘.HE_Z :: —:_— __.._,

I
i )
f

_I:I.,-\ i
HJ;WJ A et

ey "

Canter 15092 &= 50 kH=/ Span 500 kH=

(Plot 4.4.4 C: Channel 810:1909.80MHz @ GPRS1900)



N
Maxwell Page 35 of 74 Report No.: MWR1409002901

4.5. BAND EDGE COMPLIANCE

TEST APPLICABLE

During the process of testing, the EUT was controlled via Rhode & Schwarz Digital Radio Communication
tester (CMU200) to ensure max power transmission and proper modulation.

TEST CONFIGURATION

Communication
EUT Splitter Tester
Attenuator — | Spectrum Analyzer

TEST PROCEDURE

The EUT was set up for the max output power with pseudo random data modulation;

The power was measured with Rhode & Schwarz Spectrum Analyzer FSU (AV);

Set RBW=5KHz,VBW=50KHz,Span=1MHz,SWT=300ms;

These measurements were done at 3 frequencies, 1850.20 MHz, 1880.00 MHz and 1909.80 MHz for
PCS1900 band; 824.20 MHz, 836.60 MHz and 848.80 MHz for GSM850 band. (bottom, middle and top of
operational frequency range).

PN~

TEST RESULTS

GSM850
CHETIES Frequency Frlt\e/lqel?zgcr:f/ment R\?;ﬂg: Sl Refer to Plot Verdict
Number (MHz) (MH2) (dBm) (dBm)
128 824.20 823.98 -15.43 -13.00 Plot4.5.1 A PASS
251 848.80 849.00 -14.98 -13.00 Plot4.5.1 B PASS
GPRS850
CHETIES Frequency Frlt\e/lqel?zgcr:f/ment R\?;ﬂg: Sl Refer to Plot Verdict
Number (MHz) (MHz) (dBm) (dBm)
128 824.20 823.98 -15.45 -13.00 Plot 4.5.2 A PASS
251 848.80 849.02 -15.57 -13.00 Plot4.5.2B PASS
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@ *FEA & kH= Marksr 1 [TL ]

VER 10 kH= =15_45 dBr
Fef O <Bm Lt ZE 4B * SWT 200 ms 8232920762231 IMH=

= ..

| JM'

= |'|J'H“ BT

T el

Center 8235 MH= 100 kKH=/ Span 1 MH=

(Plot 4.5.2 A: Channel 128: 824.20MHz @ GPRS850)

@ ‘FEW S kiz Marker 1 [TL ]

‘VER 10 kE= —=15_.57 B
Baef 0O cBm It 25 B ' ST 200 ms 949 _ 020833332 MH=

H
=

=100

Center 8495.5 M= 100 kH=/ Spamn 1 M=

(Plot 4.5.2 B: Channel 251: 848.80MHz @ GPRS850)
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PCS1900
Channel Frequency ot R AR Sl Limit
Frequenc Values Refer to Plot Verdict
Number (MHz) (I(\q/le) y (dBm) (dBm)
512 1850.20 1849.98 -17.24 -13.00 Plot4.5.3 A PASS
810 1909.80 1910.02 -18.58 -13.00 Plot4.5.3 B PASS
GPRS1900
Channel Frequency o R AR Sl Limit
Frequenc Values Refer to Plot Verdict
Number (MHz) (I(\q/le) y (dBm) (dBm)
512 1850.20 1849.99 -18.95 -13.00 Plot4.5.4 A PASS
810 1909.80 1910.02 -18.74 -13.00 Plot4.5.4 B PASS
@ ' FEN S k= Brksr 1 [TL
‘VBW 10 k= —17.24 dhr
F=f 0 <Bm Attt 25 4B * ST 300 ms 1.54 2372 EH=
= M
el r'l l
s
- —ac ,'Ij

s ot ik e lNie'.W%MMW

=100

Center 1.28495 =

100 kH=/

Soan 1 MH=

(Plot 4.5.3 A: Channel 512: 1850.20MHz @ PCS1900)
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Fef 0O Bm It Z5 4B * SWT 200 ms 1.91001e026 He

=100

Cenmter 19105 = 100 kH=/ Span 1 MH=

(Plot 4.5.3 B: Channel 810: 1909.80MHz @ PCS1900)

@ " FEW 5 kH= Marksr 1 [TL ]
VUBR 10 k= —18_95

Ref 0O <Bm Atz 25 dB ' SWT 300 ms 1.845528782

R e Mfwu'}'ﬁww }w

—Lo0

Center 1.8495 EH= 100 kH=/ Span 1 MH=

(Plot 4.5.4 A: Channel 512: 1850.20MHz @ GPRS1900)
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@ *FEA 5 k= Marker 1 [TL
VER 10 k= -18.7

Fef O <Bm Itz 25 B * AT 200 ms

1

- '%WWMMMWMMW

=100

Center 1.9105 = 100 ¥H=/ Span 1 M=

(Plot 4.5.4 B: Channel 810: 1909.80MHz @ GPRS1900)
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4.6. Spurious Emssion on Antenna Port

TEST APPLICABLE

The following steps outline the procedure used to measure the conducted emissions from the EUT.

1.

Determine frequency range for measurements: From CFR 2.1057 the spectrum should be investigated
from the lowest radio frequency generated in the equipment up to at least the 10th harmonic of the carrier
frequency. For the equipment of PCS1900 band, this equates to a frequency range of 30 MHz to 19.1
GHz, data taken from 30 MHz to 20 GHz. For GSM850, data taken from 30 MHz to 10 GHz.

The sweep time is set automatically by instrument itself. That should be the optimal sweep time for the
span and the RBW. If the sweep time is too short, that is sweep is too fast, the sweep result is not
accurate; if the sweep time is too long, that is sweep is too low, some frequency components may be lost.
The instrument will give a optimal sweep time according the selected span and RBW.

The procedure to get the conducted spurious emission is as follows:

The trace mode is set to MaxHold to get the highest signal at each frequency;

Wait 25 seconds;

Get the result.

Determine EUT transmit frequencies: below outlines the band edge frequencies pertinent to conducted
emissions testing.

TEST CONFIGURATION

Commmunication
EUT Splitter Tester
Attenuator — | Spectrum Analyzer

TEST PROCEDURE

1.
2

The EUT was set up for the max output power with pseudo random data modulation;

The power was measured with Rhode & Schwarz Spectrum Analyzer FSU (peak) and Agilent Spectrum
Analyzer N9020A (peak);

These measurements were done at 3 frequencies, 1850.20 MHz, 1880.00 MHz and 1909.80 MHz for
PCS1900 band; 824.20 MHz, 836.60 MHz and 848.80 MHz for GSM850 band. (Low, middle and high of
operational frequency range).

TEST LIMIT

Part 24.238 and Part 22.917 specify 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 RESULTS
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Test Verdict
Test Mode/ Frequenc Frequenc Limit .
Channel (ﬁ/le) y R?inge y Refer to Plot (dBm) Verdict
9KHz-150KHz Plot 4.6.1 A1 -13.00 PASS
150KHz-30MHz Plot 4.6.1 A2 -13.00 PASS
GSM/TM1/GSM850 824 20 30MHz-1GHz Plot 4.6.1 A3 -13.00 PASS
/128 ' 1GHz-2.5GHz Plot 4.6.1 A4 -13.00 PASS
2.5GHz-7.5GHz Plot 4.6.1 A5 -13.00 PASS
7.5GHz-10GHz Plot 4.6.1 A6 -13.00 PASS
9KHz-150KHz Plot 4.6.1 B1 -13.00 PASS
150KHz-30MHz Plot 4.6.1 B2 -13.00 PASS
GSM/TM1/GSM850 836.60 30MHz-1GHz Plot 4.6.1 B3 -13.00 PASS
/190 ' 1GHz-2.5GHz Plot 4.6.1 B4 -13.00 PASS
2.5GHz-7.5GHz Plot 4.6.1 B5 -13.00 PASS
7.5GHz-10GHz Plot 4.6.1 B6 -13.00 PASS
9KHz-150KHz Plot 4.6.1 C1 -13.00 PASS
150KHz-30MHz | Plot4.6.1 C2 -13.00 PASS
GSM/TM1/GSM850 8483.80 30MHz-1GHz Plot 4.6.1 C3 -13.00 PASS
/251 ’ 1GHz-2.5GHz Plot 4.6.1 C4 -13.00 PASS
2.5GHz-7.5GHz | Plot4.6.1 C5 -13.00 PASS
7.5GHz-10GHz Plot 4.6.1 C6 -13.00 PASS
9KHz-150KHz Plot 4.6.1 D1 -13.00 PASS
150KHz-30MHz | Plot 4.6.1 D2 -13.00 PASS
GSM/TM1/GSM850 N/A 30MHz-1GHz Plot 4.6.1 D3 -13.00 PASS
/Idle 1GHz-2.5GHz Plot 4.6.1 D4 -13.00 PASS
2.5GHz-7.5GHz | Plot4.6.1 D5 -13.00 PASS
7.5GHz-10GHz Plot 4.6.1 D6 -13.00 PASS
Note: 1. In general, the worse case attenuation requirement shown above was applied.

2.”---" means that the emission level is too low to be measured or at least 20 dB down than the limit.

B.

Test Plots
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i Agilent Spectrum Analyzer - Swept SA

Ref Offset8 dB
1LO dBidiv  Ref 5.00 dBm
g

N
I i o VOV R N

Start 9.00 kHz
#Res BW 1.0 kHz

MSG

SENSE:INT]

/W ALTGN OFF [

PNO: Close () Trig: Free Run
IFGain:Low #Atten: 20 dB

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 17.61 kHz
-29.423 dBm

Stop 150.00 kHz
Sweep 2.864 ms (1000 pts)

Ref Offset8 dB
Ref 8.00 dBm

Start 150 kHz
#Res BW 10 kHz

IMSG

SEMSE:INT|

M ALIGN OFF

PNO: Fast L, 1rg: FreeRun
IFGain:Low #Atten: 10 dB

#/BW 30 kHz

Avg Type: Log-Pwr
Avg|Held:>100/100

Mkr1 150 kHz
-46.908 dBm

Stop 30.00 MHz
Sweep 6.333 ms (1001 pts)

STATUS ) Align Now, All required

(Plot 4.6.1 A2: Channel 128: 824.20MHz @ Traffic @ GSM850)
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@) ‘FEW 1 MH= Marksr 1 [T1 ]

VBH 32 M= 34 .52 b

Fef 322 dBm Attt 25 B SHT 2.5 m= 525189743589

- PP SRV AVTVYEY SR taaeea 'huwwh-%h-ﬁ-w PR 1YY Py

Start 30 M= a7 M=/ Scop 1 GHz

(Plot 5.5.1 A3: Channel 128: 824.20MHz @ Traffic @ GSM850)

@ JFER 1 M= Marker 1 [TL I
VBN 3 Mz =7

F=f 332 dBm At Z5 dB SHiT 5 ms :.—L—."—L_T_;ézi- ___;
™
=10

L - 1 Ll wlﬂ:‘-‘twﬁ"*md'm‘\w}}f"
NI TP e Y PT YT L Do PP Ty it R

Staxt 1 EFH= 150 MH=/

-L'fll-l
L
8]
[0}
i

1

(Plot 4.6.1 A4: Channel 128: 824.20MHz @ Traffic @ GSM850)
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@ FEW 1 M= Marker 1 [TL ]
VBN 32 M= —22_54

Fef 332 cBm At 25 B SAT 20 ms ©. 868987175

FETIPPI L L, -N-.-%u\uwa 1A WETRYATUPE AT S HM}MAMMFAL‘..&MM.U_

Sttt 2.5 = 500 MH=/ Scopo 7.

@} FEW 1 Mi= Marksr 1 [TL ]
VBH 3 Mz —20_45 cBr

Fef 322 dBm Attt ZE5 JB AT 20 ms S.90224c154 FHe

-u«.:.r:-L.-.'M-k-.L'.w—-v\; JEREPRTY RYWET AT BV E PR R A i aiatos M

Start 7.5 H= 250 M=/ Stop 10 GHz

(Plot 4.6.1 A6: Channel 128: 824. 20MHz @ Traffic @ GSM850)
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Marker 1 10.411411 kHz

Ref Offset8 dB

1LO gBldiv Ref §.00 dBm

Start 9.00 kHz
#Res BW 1.0 kHz

MSG

PNO: Close ()
IFGain;Low

SENSE:INT]

M ALIGN OFF

Trig: Free Run
#Atten: 20 dB

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 10.41 kHz
-26.149 dBm

Stop 150.00 kHz
Sweep 2.864 ms (1000 pts)

Ref Offset8 dB
Ref 8.00 dBm

Start 150 kHz
#Res BW 10 kHz

MSG

(Plot 4.6.1 B2: Channel 190: 836.60MHz @ Traffic @ GSM850)

PNO: Fast )
IFGain:Low

SEMSE:INT|

M ALIGN OFF

Trig: Free Run
#Atten: 30 dB

#/BW 30 kHz

Avg Type: Log-Pwr
Avg|Held:>100/100

Mkr1 246.3 kHz
-36.782 dBm

Stop 30.00 MHz
Sweep 8.000 ms (40000 pts)

STATUS ) Align Now, All required

Select Traceb
1

Clear Write

View Blankb
Trace On
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@ * FEW 1 MH= Marker 1 [TL ]
VER 2 MH= 24 EZ

Faef 33 cBm Lrtt 25 4B SWT Z.5 ms 538333333333 b

T4

- |
’ PRSI PRI WRFRPREET NTR PRR L TRV TN T Lu,.u.m“J I W ———

Start 20 MH= 97 ME=z/ Stop 1 GHz

(Plot 4.6.1 B3: Channel 190: 836.60MHz @ Traffic @ GSM850)

@} ' FEA 1 M=z Marksr 1 [TL ]
VBH 3 Miz >7_0]

Fef 322 dBm Attt Z5 B SAT & ms 2. 250000000

™M

30 N TP o wm‘wmw
VO, PRI PPTm R Py CDowy s S oV G g e

Start 1 EH= 150 MH=/

%ITZI
i
)
[}
i

1

(Plot 4.6.1 B4: Channel 190: 836.60MHz @ Traffic @ GSM850)
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@ FBW 1 ME= Marker 1 [T1 ]
VEW 3 MH= —=24_03 dBr

Fef 33 dBm &ttt 25 dB SAT 30 ms

CTNTTRIYORR EUI PR SR LURRER WL, ey UL Ml

Start 2.5 FH= 500 MH=/ Soop 7.5 GH=

(Plot 4.6.1 B5: Channel 190: 836.60MHz @ Traffic @ GSM850)

@ FEW 1 M= Marker 1 [TL ]
VEW 3 Mz -21.08 dBr

Fef 33 dBm Attt 25 dB SAT 20 ms S_943910258 H=

AL AU RTTTIU VUV Fovtuvsssl SR PPN R A

Start 7.5 &H= 250 MH=/ Soop 10 EH=

(Plot 4.6.1 B6: Channel 190: 836.60MHz @ Traffic @ GSM850)
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i Agilent Spectrum Analyzer - SweptSA
[ | SENSE:INT] M ALIGN OFF [

Avg Type: Log-Pwr
PNQ: Close L, 1rig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

TracelDetector

Select Traceb

Ref Offset 3 dB Mkr1 9.99 kHz 1

1LO;IBId|v Ref 11.00 dBm -25.863 dBm

Clear Write

View Blankb

Trace On

Start 9.00 kHz
#Res BW 1.0 kHz

SENSE:INT| J\ALIGN OFF
Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Held:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 249.3 kHz
Ref Offset 3 dB
1LOgBld|v RZf 1ss.e00 dBm -36.880 dBm

Start 150 kHz
#Res BW 10 kHz #VBW 30 kHz Sweep 8.000 ms (400(10 pts)

STATUS QAIlgn Now, All required

(Plot 4.6.1 C2: Channel 251: 848.80MHz @ Traffic @ GSM850)
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@ JFER 1 M= Marker 1 [TL I
VBN 2 Mz

Ref 33 dBm Att 25 4B SAT 2.5 ms BS0_T7E5230769 MH

T4
| -

[V T APRY NN MUY I PN PP RN e A

Start =0 M= o7 M=/ Stop 1 GHz

(Plot 4.6.1 C3: Channel 251: 848.80MHz @ Traffic @ GSM850)

@ ' FEA 1 Mz Marker 1 [TL ]
VEA 3 Mz 26_23 dhr

Fef 322 dBm Attt 25 B SHT Ems 2.444

.
[—
24
-

b RNy MMM.H.F#,WI—HJJ&

PSP ETPoN e wors ITRE Y TR e R

Start 1 FHs 150 MH=/ Stop 2.5 FHs

(Plot 4.6.1 C4: Channel 251: 848.80MHz @ Traffic @ GSM850)
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@ FEW 1 M= Marker 1 [TL ]
VER 3 Mz -23.82

Fef 332 dBm Ltt ZE B SAT 20 ms ©.1378205132 He

P Ry LT R RTINS PR | bt mluwu WY TR DAL

Start 2.5 H= 500 MH=/ Soop 7.5 EH=

@ FEW 1 M= Marker 1 [TL ]
VEW 3 Mz 21.19 oBr

RBef 33 dBm Ztr 25 4B ST 20 ms

M

TR NSNSV e o TV PRITIERS YT o P (s ST et

Staxt 7.5 EF= 250 MH=/ Stop 10 He

(Plot 4.6.1 C6: Channel 251: 848.80MHz @ Traffic @ GSM850)
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i Agilent Spectrum Analyzer - Swept SA

|l | | 50 ¢ AC | | | SENSE:INT] M ALIGN OFF
Marker 1 11.399399 kHz _ Avg Type: Log-Pwr
PNQ: Close L, 1rig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

Select Traceb

Ref Offset 3 dB Mkr1 11.40 kHz 1

10 dBidiv.  Ref 11.00 dBm -26.367 dBm

9.0 --------

Log

Clear Write

E’

View Blankb
Trace On

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz Sweep 2.864 ms (1000 pts)

wse iJFile <CS-H__0000.png> saved

i Agilent Spectrum Analyzer - Swept SA

L RF Q AC | | SENSE:INT| J\ALIGN OFF

Marker 1 252.238806 kHz ) Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Held:>100/100
IFGain:Low #Atten: 20 dB

Mkr1 252.2 kHz
Ref Offset 3 dB
1o gBldiv RZf 7sue0 dBm -48.400 dBm

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 8.000 ms (40000 pts)

o STATUS ) Align Now, All required

(Plot 4.6.1 D2: Idle @ GSM850)
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@ FBAY 1 MH= Marhsr 1 [T1 ]
VBN 3 M= —30_2¢6 dbr

Ref 325 dBm It 25 B SAT Z.5Sms S8 . 910Z25E

el

N IVYC RY) P NENOR PSP FORPIT 1) FEL S ey T [T T U W NS Y P

Start 30 M= a7 M=/ Scop 1 &EH=

(Plot 4.6.1 D3: Idle @ GSM850)

@ FEW 1 M= Marker 1 [TL ]
VEH 3 Mz —27.32

Ref 33 dBm At 25 4B SAT 5 ms 2_4g15384E2 (H=

| T TR A e L _\}-L'-J\-'IM
:Q:IL,,,QJ-\,_. b fapagabin PEITREr s R SN AIRG S ,‘ sl |at]

8]
in
I..
i

Start 1 GHs 150 MH=/

;u:_-r-:
i

(Plot 4.6.1 D4: Idle @ GSM850)
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@ FEW 1 Miz Marker 1 [TL ]
VEW 2 Mz —23.14

Fef 33 dBm Ztt 25 4B SWT 320 ms ~45193717%

[T VSV TR TN PRSPV RFSGTIRE YT SN TEP W T IR P

Staxt 2.5 = 500 MH=/ Sccp 7.

(Plot 4.6.1 D5: Idle @ GSM850)

@ FEW 1 Mz Marker 1 [TL ]
VER 3 M= —21.20

Fef 33 dBm Atr 25 4B SAT 20 ms S_9795957940 FH=

M;meu NPT WPy S P REPREPEY L BT SR Y SPPRTS NPT LR LT e P AL

Staxt 7.5 GFH= 250 MH=/ St 10 s

(Plot 4.6.1 D6: Idle @ GSM850)
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Test Mode/ Frequenc Frequenc Limit .
Channel (l(\q/IHz) y R?;mge y Refer to Plot (dBm) Verdict
9KHz-150KHz Plot 4.6.2 A1 -13.00 PASS
150KHz-30MHz | Plot 4.6.2 A2 -13.00 PASS
30MHz-1GHz Plot 4.6.2 A3 -13.00 PASS
GSM/TM1/GSM1900 1850.20 1GHz-2.5GHz Plot 4.6.2 A4 -13.00 PASS
/512 ' 2.5GHz-7.5GHz | Plot4.6.2 A5 -13.00 PASS
7.5GHz-10GHz | Plot4.6.2 A6 -13.00 PASS
10GHz-15GHz Plot 4.6.2 A7 -13.00 PASS
15GHz-20GHz Plot 4.6.2 A8 -13.00 PASS
9KHz-150KHz Plot 4.6.2 B1 -13.00 PASS
150KHz-30MHz | Plot 4.6.2 B2 -13.00 PASS
30MHz-1GHz Plot 4.6.2 B3 -13.00 PASS
GSM/TM1/GSM1900 1880.00 1GHz-2.5GHz Plot 4.6.2 B4 -13.00 PASS
/661 ' 2.5GHz-7.5GHz | Plot4.6.2 B5 -13.00 PASS
7.5GHz-10GHz | Plot4.6.2 B6 -13.00 PASS
10GHz-15GHz Plot 4.6.2 B7 -13.00 PASS
15GHz-20GHz Plot 4.6.2 B8 -13.00 PASS
9KHz-150KHz Plot 4.6.2 C1 -13.00 PASS
150KHz-30MHz | Plot4.6.2 C2 -13.00 PASS
30MHz-1GHz Plot 4.6.2 C3 -13.00 PASS
GSM/TM1/GSM1900 1909 80 1GHz-2.5GHz Plot 4.6.2 C4 -13.00 PASS
/810 ' 2.5GHz-7.5GHz | Plot4.6.2 C5 -13.00 PASS
7.5GHz-10GHz | Plot4.6.2 C6 -13.00 PASS
10GHz-15GHz Plot 4.6.2 C7 -13.00 PASS
15GHz-20GHz Plot 4.6.2 C8 -13.00 PASS
9KHz-150KHz Plot 4.6.2 D1 -13.00 PASS
150KHz-30MHz | Plot4.6.2 D2 -13.00 PASS
30MHz-1GHz Plot 4.6.2 D3 -13.00 PASS
GSM/TM1/GSM1900 N/A 1GHz-2.5GHz Plot 4.6.2 D4 -13.00 PASS
/Idle 2.5GHz-7.5GHz | Plot4.6.2 D5 -13.00 PASS
7.5GHz-10GHz | Plot 4.6.2 D6 -13.00 PASS
10GHz-15GHz Plot 4.6.2 D7 -13.00 PASS
15GHz-20GHz Plot 4.6.2 D8 -13.00 PASS

Note: 1. In general, the worse case attenuation requirement shown above was applied.

2.”---" means that the emission level is too low to be measured or at least 20 dB down than the limit.

B. Test Plots
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i Agilent Spectrum Analyzer - Swept SA
[ | SENSE:INT] M ALIGN OFF [

Avg Type: Log-Pwr
PNQ: Close L, 1rig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

TracelDetector
Select Trace ~

Mkr1 19.59 kHz ;
Ref 1100 dBm -30.439 dBm

Clear Write

View Blankb
Trace On

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz Sweep 2.864 ms (1000 pts)

MSG

SENSE:INT| J\ALIGN OFF
Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Held:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 260.4 kHz
Ref Offset8 dB
Ref 18.00 dBm -39.623 dBm

W A I I

oo s

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 8.000 ms (40000 pts)

o STATUS ) Align Now, All required

(Plot 4.6.2 A2: Channel 512: 1850.20MHz @ Traffic @ PCS1900)
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@ ' FEW 1 Miz Marker 1 [T1 ]
VEW 3 M= —30_54

RBef 323 dBm Attt 25 B SAT Z.5 ms 7E8.381410255 MH=
ES

...;::.I P L & ' Sy *-W}qn.w\,\m bl b

- —ary
- —=or
- —e
Start 20 ME= o7 MHE=S Stop 1 GHz

(Plot 4.6.2 A3: Channel 512: 1850.20MHz @ Traffic @ PCS1900)

@ ‘FE 1 Miz
VER 3 Mz
Ref 33 cbm Att 25 B SWT 5 ms

i

'’

ﬂ}av__.'umil ple Al L

WY SR i I S

Start 1 GH= 150 MH=/

i
i
8]
o
i
i

(Plot 4.6.2 A4: Channel 512: 1850.20MHz @ Traffic @ PCS1900)
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@ FEW 1 M= Marker 1 [TL ]
VER 3 Mz -23.23 B

Fef 332 dBm Ltt ZE B SAT 20 ms -491927178 GH=

e el E TR PSAIER T LT TP W“#WAWL»MMMM

Start 2.5 H= 500 MH=/ Sop 7.

% FEW 1 M= Marker 1 [TL ]
VBN 3 MHz 0.92 B

Ref 33 dBm Atz Z5 4B SAT 20 ms S.822835744 31

> =R

FARTUTE PUPTIN EPIVR prywerom ORI [TRPWNRN ST T ol SR restiebnd

Staxrt 7.5 EH= 250 MH=/ St 10 He

(Plot 4.6.2 AB: Channel 512: 1850.20MHz @ Traffic @ PCS1900)



N
Maxwell Page 59 of 74 Report No.: MWR1409002901

@ FBW 1 MH= Marker 1 [TL ]
VEW 2 M= -18

Fef 33 dBm Att 25 dB SWT 30 ms 11 999038462

m‘u e TN YTy AT i S LR i S I

Start 10 Hs= 500 MH=/ Stop 15 GHe
(Plot 4.6.2 A7: Channel 512: 1850.20MHz @ Traffic @ PCS1900)

@ FEW 1 Mz Marker 1 [TL ]
VEW 3 Mz 1580

Faef 32 dBm It Z5 B ST 20 ms 19. 4895512682

M

o Rl T "
YOO FRPEVRL PYOR YW Y O IR OTA RINCE g bt g et

et

Start 15 GH= B00 MH=/ Stop 20 He

(Plot 4.6.2 A8: Channel 512: 1850.20MHz @ Traffic @ PCS1900)
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i Agilent Spectrum Analyzer - Swept SA

SENSE:INT] M ALIGN OFF [
Avg Type: Log-Pwr
PNQ: Close L, 1rig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

TracelDetector
Select Trace ~

Mkr1 14.36 kHz ;
Ref 1100 dBm -28.137 dBm

Clear Write

View Blankb
Trace On

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz Sweep 2.864 ms (1000 pts)

use i File <CS-L_0000.png> saved

SENSE:INT| J\ALIGN OFF
Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Held:>100/100
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4.7. Frequency Stability Test

TEST APPLICABLE

1. According to FCC Part 2 Section 2.1055 (a)(1), the frequency stability shall be measured with variation of
ambient temperature from -30°C to +50°C centigrade.

2. According to FCC Part 2 Section 2.1055 (E) (2), for battery powered equipment, the frequency stability
shall be measured with reducing primary supply voltage to the battery operating end point, which is
specified by the manufacture.

3. Vary primary supply voltage from 85 to 115 percent of the nominal value for other than hand carried
voltage equipment and the end voltage point was 3.40V.

TEST PROCEDURE

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 CMU200 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 CMU200 and in a simulated call on middle
channel of PCS 1900 and GSM850, 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 0.5 hours at
each temperature, unpowered, before making measurements;

5. Remeasure carrier frequency at room temperature with nominal voltage. Vary supply voltage from
minimum voltage to maximum voltage, in 0.1Volt increments remeasuring carrier frequency at each
voltage. Pause at nominal voltage for 0.5 hours unpowered, to allow any self-heating to stabilize, before
continuing;

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

7. With the EUT, powered via nominal voltage, connected to the CMU200 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 0.5 hours at
each temperature, unpowered, before making measurements;

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

TEST CONFIGURATION

OVEN ROOM
COMMUNICATION
SIMULATOR ANTENNA
EXTERNAL POWER SOURCE

DC POWER SUPPLY EUT

TEST LIMITS

For Hand carried battery powered equipment
According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1 ppm of the
received frequency from the base station. This accuracy is sufficient to meet Sec. 24.235, Frequency Stability.
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The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block. As this transceiver is considered "Hand carried, battery powered equipment" Section
2.1055(d)(2) applies. This requires that the lower voltage for frequency stability testing be specified by the
manufacturer. This transceiver is specified to operate with an input voltage of between 3.40VDC and 4.20VDC,
with a nominal voltage of 3.70DC. Operation above or below these voltage limits is prohibited by transceiver
software in order to prevent improper operation as well as to protect components from overstress. These
voltages represent a tolerance of -10 % and +12.5 %. For the purposes of measuring frequency stability these
voltage limits are to be used.

For equipment powered by primary supply voltage

According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1 ppm of the
received frequency from the base station. This accuracy is sufficient to meet Sec. 24.235, Frequency Stability.
The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block. For this EUT section 2.1055(d)(1) applies. This requires varying primary supply voltage from
85 to 115 percent of the nominal value for other than hand carried battery equipment.

TEST RESULTS

Remark: We tested GSM and GPRS mode,recorded worst case at GSM mode.

GSM/TM1/GSM850
DC Power Tempoerature Frequency Frequency Limit Vs
('C) error(Hz) error(ppm) (ppm)
3.40 25 -28 0.03 2.50 PASS
3.70 25 -27 0.03 2.50 PASS
4.20 25 -27 0.03 2.50 PASS
3.70 -30 -26 0.03 2.50 PASS
3.70 -20 -27 0.03 2.50 PASS
3.70 -10 -28 0.03 2.50 PASS
3.70 0 -28 0.03 2.50 PASS
3.70 10 -27 0.03 2.50 PASS
3.70 20 -27 0.03 2.50 PASS
3.70 30 -27 0.03 2.50 PASS
3.70 40 -27 0.03 2.50 PASS
3.70 50 -27 0.03 2.50 PASS
GSM/TM1/PCS1900
DC Power Tempoerature Frequency Frequency Limit Vel
('C) error(Hz) error(ppm) (ppm)
3.40 20 -31 0.02 2.50 PASS
3.70 20 -35 0.02 2.50 PASS
4.20 20 -34 0.02 2.50 PASS
3.70 -30 -28 0.02 2.50 PASS
3.70 -20 -28 0.02 2.50 PASS
3.70 -10 -30 0.02 2.50 PASS
3.70 0 -27 0.01 2.50 PASS
3.70 10 -25 0.01 2.50 PASS
3.70 20 -26 0.01 2.50 PASS
3.70 30 -25 0.01 2.50 PASS
3.70 40 -27 0.01 2.50 PASS
3.70 50 -30 0.02 2.50 PASS
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5. Test Setup Photos of the EUT




