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This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted
only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product unless
specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you provided to us.
You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence, provided, however, that such
notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time shall constitute your
unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific mention, the
uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification
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RELEASE CONTROL RECORD

ISSUE NO.

REASON FOR CHANGE DATE ISSUED

RF141015C15-3

Original release Nov. 19, 2014

Report No.: RF141015C15-3 3 of 62 Report Format Version 5.0.0




1 CERTIFICATION

PRODUCT: ASUS Tablet
MODEL: KOOX
BRAND: ASUS
APPLICANT: ASUSTek COMPUTER INC.
TESTED: Oct. 22, 2014 ~ Nov. 12, 2014

TEST SAMPLE: Production Unit
STANDARDS: FCC Part 24, Subpart E

The above equipment (model: KOOX) has been tested by Bureau Veritas Consumer
Products Services (H.K.) Ltd., Taoyuan Branch, and found compliance with the
requirement of the above standards. The test record, data evaluation & Equipment
Under Test (EUT) configurations represented herein are true and accurate accounts of
the measurements of the sample’s EMC characteristics under the conditions specified

in this report.

\u/’g,r af / uan j

PREPARED BY , DATE : Nov. 19, 2014

Vera Huang / Specialist

APPROVED BY : S@/ﬂ/\ O/‘O/L ,DATE:  Nov. 19, 2014

Sam Chen / Senior Project Engineer
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2 SUMMARY OF TEST RESULTS

The EUT has been tested according to the following specifications:

APPLIED STANDARD: FCC Part 24 & Part 2

STANDARD

SECTION TEST TYPE RESULT REMARK
2.1046 . . ) . .
2423 Equivalent Isotropically Radiated Power| PASS |Meet the requirement of limit.
2.1055 . . -

Frequency Stability PASS |Meet the requirement of limit.
24.235
2.1049 . . . .
Occupied Bandwidth PASS |Meet the requirement of limit.

24.238(b)

24.232(d) Peak to average ratio PASS |Meet the requirement of limit.
24.238(b) Band Edge Measurements PASS |Meet the requirement of limit.
2.1051 . . . -
94.238 Conducted Spurious Emissions PASS [|Meet the requirement of limit.
21053 Meet the requirement of limit.
2;1 238 Radiated Spurious Emissions PASS |Minimum passing margin is

-3.60dB at 3760.00MHz.

2.1 MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests performed
on the EUT as specified in CISPR 16-4-2:

MEASUREMENT FREQUENCY UNCERTAINTY
Conducted emissions 150kHz~30MHz 2.44 dB
30MHz ~ 200MHz 2.93dB
200MHz ~1000MHz 2.95dB
Radiated emissions
1GHz ~ 18GHz 2.26 dB
18GHz ~ 40GHz 1.94 dB

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

Report No.: RF141015C15-3

5 of 62

Report Format Version 5.0.0




2.2 TEST SITE AND INSTRUMENTS

IME

DESCRIPTION & DATE OF | DUE DATE OF
MANUFACTURER MODEL NO. SERIALNO. 1AL iBRATION| CALIBRATION

;Zﬁtestece“’er N9038A MY51210203 Jan. 17, 2014 | Jan. 16, 2015

Spectrum Analyzer

S OHDE & SCHWARZ FSU43 101261 Dec. 21, 2013 | Dec. 20, 2014

BILOG Antenna

CCHWARZBECK VULB9168 9168-472 Feb. 27. 2014 | Feb. 26, 2015

HORN Antenna

SCHWARZBECK BBHA 9120 D 9120D-969 Feb. 19, 2014 | Feb. 18, 2015

HORN Antenna

CCHWARZBECK BBHA 9170 9170-480 Dec. 18, 2013 | Dec. 17, 2014

Loop Antenna HFH2-Z2 100070 Mar. 06, 2014 | Mar. 05, 2016

Eﬁgﬁ“p"f'er EMC 012645 980115 Dec. 26, 2013 | Dec. 25, 2014

Erl\;;gqunfler EMC 184045 980116 Jan. 13,2014 | Jan. 12, 2015

Erl\‘jgrlnp"f'er EMC 330H 980112 Dec. 27, 2013 | Dec. 26, 2014

RF signal cable CABLE-CH9-03

HUBER LSUHNNER SUCOFLEX 104 (27400714) Aug. 09, 2014 | Aug. 08, 2015

RF signal cable CABLE-CH9-02

HUBER SUMNNER SUCOFLEX 104 | (000 9ag780) | AUG- 09, 2014 | Aug. 08, 2015

RF signal cable 8D-FB Cable-CH9-01 | Aug. 11, 2014 | Aug. 10, 2015

\Worken

Software E3

BV ADT 6.120103 NA NA NA

[menna Tower MFA-440H NA NA NA

,IA“Fm Table MFT-201SS NA NA NA

[Antenna Tower &Turn

Table Controller MF-7802 NA NA NA

NOTE: 1. The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to NML/ROC and NIST/USA.

2. The test was performed in HwaYa Chamber 10.

3. The horn antenna and HP preamplifier (model: 8449B) are used only for the
measurement of emission frequency above 1GHz if tested.

4. The FCC Site Registration No. is 690701.
5. The IC Site Registration No. is IC 7450F-10.
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3 GENERAL INFORMATION

3.1 GENERAL DESCRIPTION OF EUT

EUT

ASUS Tablet

MODEL NO.

KOOX

POWER SUPPLY

5.2Vdc (adapter or host equipment)
3.8Vdc (battery)

GPRS GMSK

EDGE GMSK, 8PSK
MODULATION TYPE

WCDMA BPSK

LTE Band QPSK, 16QAM

GPRS/EDGE 1850.2MHz ~ 1909.8MHz

WCDMA 1852.4MHz ~ 1907.6MHz

LTE Band 2 (Channel Bandwidth:

1.4MHz)

1850.7MHz ~ 1909.3MHz

FREQUENCY RANGE

LTE Band 2 (Channel Bandwidth:

3MHz)

1851.5MHz ~ 1908.5MHz

LTE Band 2 (Channel Bandwidth:

5MHz)

1852.5MHz ~ 1907.5MHz

LTE Band 2 (Channel Bandwidth:

10MHz)

1855.0MHz ~ 1905.0MHz

LTE Band 2 (Channel Bandwidth:

15MHz)

1857.5MHz ~ 1902.5MHz

LTE Band 2 (Channel Bandwidth:

20MHz)

1860.0MHz ~ 1900.0MHz

GPRS

500.50mw

EDGE 249.69mwW
WCDMA 136.90mwW
LTE Band 2 (Channel Bandwidth: 1.4MHz) [111.25mW
MAX. EIRP POWER LTE Band 2 (Channel Bandwidth: 3MHz) 126.85mW
LTE Band 2 (Channel Bandwidth: 5MHz) 129.81mwW
LTE Band 2 (Channel Bandwidth: 10MHz) 129.51mwW
LTE Band 2 (Channel Bandwidth: 15MHz) 145.65mW
LTE Band 2 (Channel Bandwidth: 20MHz) 125.69mW
GPRS 246KGXW
EDGE 247KG7TW
WCDMA 4MO8FOW
LTE Band 2 (Channel Bandwidth: 1.4MHz) |1M09W7D
N TOR LTE Band 2 (Channel Bandwidth: 3MHz) | 2M70G7D
LTE Band 2 (Channel Bandwidth: 5MHz) 4M49G7D
LTE Band 2 (Channel Bandwidth: 10MHz) 8M98W7D
LTE Band 2 (Channel Bandwidth: 15MHz) 13M5G7D
LTE Band 2 (Channel Bandwidth: 20MHz) 18MOW7D
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ANTENNA TYPE Fixed Internal Antenna
1/0 PORTS Refer to users’ manual
DATA CABLE Refer to NOTE as below
ACCESSORY
DEVICES Refer to NOTE as below
NOTE:
1. The EUT contains following accessory devices.
ITEM BRAND MODEL SPECIFICATION
I/P: 100-240Vac, 0.25A
Adapter 1 ASUS PA-1070-07 O/IP: 5.2Vdc, 1.35A
I/P: 100-240Vac, 0.25A
Adapter 2 ASUS PSMO06A-050Q O/P: 5.2Vdc, 1.35A
I/P: 100-240Vac, 0.25A
Adapter 3 ASUS AD2005320 OIP: 5.2Vdc, 1.35A
Battery ASUS C11P1402 3.8Vvdc, 15Wh
USB Cable 1 ASUS L65U2009-CS-B 0.95m cable
USB Cable 2 ASUS CUBB04M-ASODO-EF 0.95m cable
EMMC Toshiba THGBMBG7D2KBAIL-16G |16 GB
INT MOOREFIELD BO - .
CPU INTEL 1.33G/2M BGA 1.33 G/ pin: 1064pin
LCD Panel INNOLUX LCDTFT?7 \|_A|/£>|(DGA GLSLIM|
Front Camera LITEON LITEON/4SF208T2 --
Rear Camera CHICONY CHICONY/?;GESHZOOOSS --
WWAN Module Intel SMARTI 4.5G --
WLAN /BT Broadcom BCM4343S --
Module

2. The above EUT information is declared by the manufacturer and for more detailed features description,
please refer to the manufacturer's specifications or User's Manual.
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3.2 CONFIGURATION OF SYSTEM UNDER TEST
FOR RADIATION EMISSION TEST

—0

EUT (Powered from AC Adapter)

Earphone izz
358

Universal Radio
Communication
Tester

Test table

*Kept in a remote area

FOR E.I.LR.P. TEST

EUT (Powered from battery)

&
55

Universal Radio
Communication
Tester

Test table

*Kept in a remote area

3.3 DESCRIPTION OF SUPPORT UNITS

The EUT has been tested as an independent unit together with other necessary accessories or support
units. The following support units or accessories were used to form a representative test configuration
during the tests.

NO. PRODUCT BRAND MODEL NO. SERIAL NO. FCC ID
1 Earphone N/A N/A N/A N/A
NO. SIGNAL CABLE DESCRIPTION OF THE ABOVE SUPPORT UNITS
1 |N/A

NOTE: 1. All power cords of the above support units are non shielded (1.8m).
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3.4 TESTITEM AND TEST CONFIGURATION

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates, XYZ axis and antenna ports. The worst case was found and listed as
below table. Following channel(s) was (were) selected for the final test as listed below:

BAND AXIS FOR RADIATED EMISSION
EIRP GPRS / EDGE / WCDMA/ LTE Y
RADIATED EMISSION GPRS /EDGE / WCDMA/ LTE Y
GSM MODE
EUT
CONFIGURE TEST ITEM AVAILABLE CHANNELJTESTED CHANNEL MODE
MODE
- EIRP 512 to 810 512, 661, 810 GPRS, EDGE
- FREQUENCY STABILITY 512 to 810 661 GPRS, EDGE
- OCCUPIED BANDWIDTH 512 to 810 512, 661, 810 GPRS, EDGE
- PEAK TO AVERAGE RATIO 512 to 810 512, 661, 810 GPRS, EDGE
- BAND EDGE 512 to 810 512, 810 GPRS, EDGE
- CONDUCTED EMISSION 512 to 810 661 GPRS, EDGE
- RADIATED EMISSION 512 to 810 661 GPRS, EDGE
WCDMA MODE
EUT
CONFIGURE TEST ITEM AVAILABLE CHANNEL | TESTED CHANNEL MODE
MODE
- EIRP 9262 to 9538 9262, 9400, 9538 WCDMA
- FREQUENCY STABILITY 9262 to 9538 9400 WCDMA
- OCCUPIED BANDWIDTH 9262 to 9538 9262, 9400, 9538 WCDMA
- PEAK TO AVERAGE RATIO 9262 to 9538 9262, 9400, 9538 WCDMA
- BAND EDGE 9262 to 9538 9262, 9538 WCDMA
- CONDUCTED EMISSION 9262 to 9538 9400 WCDMA
- RADIATED EMISSION 9262 to 9538 9400 WCDMA
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LTE BAND 2 MODE

EUT
CONFIGURE TEST ITEM AVAILABLE e orep channer | S7ANNEL 1yopuLaTion MODE
MODE CHANNEL BANDWIDTH
18607 to 19193 |18607, 18900, 19193] 1.4MHz |QPSK, 16QAM| 1 RB /0 RB Offset
18615 to 19185 |18615, 18900, 19185] 3MHz  |QPSK, 16QAM| 1 RB /0 RB Offset
] . 18625 to 19175 |18625, 18900, 19175] 5MHz  |QPSK, 16QAM| 1 RB /0 RB Offset
18650 to 19150 |18650, 18900, 19150] 10MHz  |QPSK, 16QAM| 1 RB /0 RB Offset
18675 to 19125 |18675, 18900, 19125] 15MHz  |QPSK, 16QAM| 1 RB /0 RB Offset
18700 to 19100 [18700, 18900, 19100] 20MHz |QPSK, 16QAM| 1 RB /0 RB Offset
18607 to 19193 18900 1.4MHz QPSK 1 RB /0 RB Offset
18615 to 19185 18900 3MHz QPSK 1 RB /0 RB Offset
FREQUENCY 18625 to 19175 18900 5MHz QPSK 1 RB /0 RB Offset
STABILITY 18650 to 19150 18900 10MHz QPSK 1 RB /0 RB Offset
18675 to 19125 18900 15MHz QPSK 1 RB /0 RB Offset
18700 to 19100 18900 20MHz QPSK 1 RB /0 RB Offset
18607 to 19193 |18607, 18900, 19193] 1.4MHz |QPSK, 16QAM| 6 RB /0 RB Offset
18615 to 19185 18615, 18900, 19185] 3MHz  |QPSK, 16QAM| 15 RB / 0 RB Offset
OCCUPIED 18625 to 19175 18625, 18900, 19175] 5MHz  JQPSK, 16QAM| 25 RB / 0 RB Offset
) BANDWIDTH 18650 to 19150 |18650, 18900, 19150 10MHz  |QPSK, 16QAM| 50 RB / 0 RB Offset
18675 to 19125 18675, 18900, 19125] 15MHz  |QPSK, 16QAM| 75 RB / 0 RB Offset
18700 to 19100 18700, 18900, 19100] 20MHz  JQPSK, 16QAM|100 RB / 0 RB Offset
18607 to 19193 |18607, 18900, 19193] 1.4MHz |QPSK, 16QAM| 1 RB /0 RB Offset
18615 to 19185 |18615, 18900, 19185] 3MHz  |QPSK, 16QAM| 1 RB /0 RB Offset
PEAK TO AVERAGE | 18625 to 19175 |18625, 18900, 19175 5MHz QPSK, 16QAM| 1 RB /0 RB Offset
) RATIO 18650 to 19150 |18650, 18900, 19150 10MHz  |QPSK, 16QAM| 1 RB /0 RB Offset
18675 to 19125 18675, 18900, 19125] 15MHz  |QPSK, 16QAM| 1 RB /0 RB Offset
18700 to 19100 |18700, 18900, 19100 20MHz  |QPSK, 16QAM| 1 RB /0 RB Offset
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EUT

AVAILABLE CHANNEL
CONFIGURE TEST ITEM TESTED CHANNEL MODULATION MODE
CHANNEL BANDWIDTH
MODE
1 RB /0 RB Offset
18607 1.4MHz QPSK
6 RB / 0 RB Offset
18607 to 19193
1 RB /5 RB Offset
19193 1.4MHz QPSK
6 RB /0 RB Offset
1 RB /0 RB Offset
18615 3MHz QPSK
15 RB / 0 RB Offset
18615 to 19185
M oPSK 1 RB/ 14 RB Offset
zZ
19185 15 RB /0 RB Offset
1 RB /0 RB Offset
18625 5MHz QPSK
25 RB / 0 RB Offset
18625 to 19175
1 RB/ 24 RB Offset
19175 5MHz QPSK
25 RB /0 RB Offset
) BAND EDGE 1 RB /0 RB Offset
18650 10MHz QPSK
50 RB / 0 RB Offset
18650 to 19150
LOMH oPSK 1 RB/ 49 RB Offset
z
19150 50 RB / 0 RB Offset
1 RB /0 RB Offset
18675 15MHz QPSK
75 RB / 0 RB Offset
18675 to 19125
1 RB/ 74 RB Offset
19125 15MHz QPSK
75 RB / 0 RB Offset
1 RB /0 RB Offset
18700 20MHz QPSK
100 RB / 0 RB Offset
18700 to 19100
SOMH oPSK 1 RB /99 RB Offset
z
19100 100 RB / 0 RB Offset
18607 to 19193 18900 1.4MHz QPSK 1 RB /0 RB Offset
18615 to 19185 18900 3MHz QPSK 1 RB /0 RB Offset
CONDUCTED 18625 to 19175 18900 5MHz QPSK 1 RB /0 RB Offset
EMISSION 18650 to 19150 18900 10MHz QPSK 1 RB /0 RB Offset
18675 to 19125 18900 15MHz QPSK 1 RB /0 RB Offset
18700 to 19100 18900 20MHz QPSK 1 RB /0 RB Offset
- RADIATED EMISSION| 18700 to 19100 18900 20MHz QPSK 1 RB /0 RB Offset

Note: This device was tested under all bandwidths, RB configurations and modulations. The worst case
was found in QPSK modulation.

Report No.: RF141015C15-3

12 of 62

Report Format Version 5.0.0




TEST CONDITION:

TEST ITEM ENVIRONMENTAL CONDITIONS INPUT POWER TESTED BY
EIRP 26deg. C, 58%RH 3.8vdc Howard Kao
FREQUENCY STABILITY 26deg. C, 58%RH 3.8Vvdc Howard Kao
OCCUPIED BANDWIDTH 26deg. C, 58%RH 3.8Vvdc Howard Kao
PEAK TO AVERAGE RATIO 26deg. C, 58%RH 3.8vdc Howard Kao
BAND EDGE 26deg. C, 58%RH 3.8vdc Howard Kao
CONDUCTED EMISSION 26deg. C, 58%RH 3.8Vvdc Howard Kao

RADIATED EMISSION 25deg. C, 65%RH 120Vac, 60Hz Anson Lin

3.5 EUT OPERATING CONDITIONS

The EUT makes a call to the communication simulator. The communication simulator station system
controlled a EUT to export maximum output power under transmission mode and specific channel
frequency

3.6 GENERAL DESCRIPTION OF APPLIED STANDARDS

The EUT is a RF product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards:

FCC 47 CFR Part 2
FCC 47 CFR Part 24
ANSI/TIA/EIA-603-C 2004

NOTE: All test items have been performed and recorded as per the above standards.
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4 TEST TYPES AND RESULTS

4.1 OUTPUT POWER MEASUREMENT

4.1.1 LIMITS OF OUTPUT POWER MEASUREMENT

Mobile and portable stations are limited to 2 watts EIRP.

4.1.2 TEST PROCEDURES

EIRP MEASUREMENT:

a. All measurements were done at low, middle and high operational frequency range. RBW and VBW is
1MHz for GSM, GPRS & EDGE, 5MHz for CDMA & WCDMA, and 10MHz for LTE mode.

b. Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on
the 0.8m height of Turn Table, rotated the table around 360 degrees to search the maximum radiation
power and receiver antenna shall be rotated vertical and horizontal polarization and moved height from
1m to 4m to find the maximum polar radiated power. The “Read Value” is the spectrum reading the
maximum power value.

c. The substitution horn antenna is substituted for EUT at the same position and signals generator export
the CW signal to the substitution antenna via a tx cable. Rotated the Turn Table and moved receiving
antenna to find the maximum radiation power. Adjust output power level of S.G to get a Value of
spectrum reading equal to “Read Value” of step b. Record the power level of S.G

d. EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn.

CONDUCTED POWER MEASUREMENT:

The EUT was set up for the maximum power with GSM, GPRS, EDGE & WCDMA & LTE link data
modulation and link up with simulator. Set the EUT to transmit under low, middle and high channel and
record the power level shown on simulator.

Report No.: RF141015C15-3 14 of 62 Report Format Version 5.0.0




4.1.3 TEST SETUP
EIRP / ERP MEASUREMENT:

Ground Plane

N
T e
AN

Radio absorhing material ghLiclded Case

Spectrum

L 1

i loooo
o g0 6=y

CONDUCTED POWER MEASUREMENT:
COMMUNICATION EUT
SIMULATOR
15 of 62 Report Format Version 5.0.0
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4.1.4 TEST RESULTS

CONDUCTED OUTPUT POWER (dBm)

Band GSM1900
Channel 512 661 810
Frequency (MHz) 1850.2 1880.0 1909.8
GPRS 8 (GMSK, 1 slot) 29.71 29.66 29.75
GPRS 10 (GMSK, 2 slot) 29.70 29.65 29.74
EDGE 8 (GMSK, 1 Uplink) 29.70 29.65 29.74
EDGE 10 (GMSK, 2 Uplink) 29.69 29.64 29.73
EDGE 8 (8PSK, 1 Uplink) 26.27 26.22 26.31
EDGE 10 (8PSK, 2 Uplink) 26.31 26.26 26.35
Band WCDMA I
Channel 9262 9400 9538
Frequency (MHz) 1852.4 1880.0 1907.6
RMC 12.2K 24.01 23.96 23.72
HSDPA Subtest-1 23.99 23.94 23.70
HSDPA Subtest-2 23.98 23.93 23.69
HSDPA Subtest-3 23.52 23.47 23.23
HSDPA Subtest-4 23.30 23.25 23.01
HSUPA Subtest-1 23.61 23.56 23.32
HSUPA Subtest-2 22.22 22.17 21.93
HSUPA Subtest-3 22.61 22.56 22.32
HSUPA Subtest-4 22.20 22.15 21.91
HSUPA Subtest-5 23.14 23.09 22.85
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QPSK 16QAM
RB RB Low CH | Mid CH | High CH 3GPP Low CH | Mid CH | High CH 3GPP
Band / BW Size Offset 18607 18900 19193 MPR 18607 18900 19193 MPR
1850.7 1880.0 1909.3 (dB) 1850.7 1880.0 1909.3 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.74 22.78 22.73 0 21.70 21.74 21.69 1
1 2 22.73 22.76 22.72 0 21.69 21.72 21.68 1
1 5 22.52 22.57 22.53 0 21.48 21.53 21.49 1
2/1.4M 3 0 21.68 21.78 21.72 0 21.64 21.73 21.68 1
3 1 21.62 21.71 21.64 0 21.58 21.67 21.60 1
3 3 21.54 21.63 21.60 0 21.46 21.51 21.47 1
6 0 21.64 21.70 21.65 1 20.60 20.66 20.61 2
QPSK 16QAM
RB RB Low CH | Mid CH | High CH 3GPP Low CH | Mid CH | High CH 3GPP
Band / BW Size Offset 18615 18900 19185 MPR 18615 18900 19185 MPR
1851.5 1880.0 1908.5 (dB) 1851.5 1880.0 1908.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.83 22.87 22.82 0 21.79 21.83 21.78 1
1 7 22.82 22.85 22.81 0 21.78 21.81 21.77 1
1 14 22.61 22.66 22.62 0 21.57 21.62 21.58 1
2/3M 8 0 21.77 21.87 21.81 1 20.73 20.83 20.77 2
8 3 21.71 21.80 21.73 1 20.67 20.76 20.69 2
8 7 21.63 21.72 21.69 1 20.59 20.68 20.65 2
15 0 21.73 21.79 21.74 1 20.69 20.75 20.70 2
QPSK 16QAM
RB RB Low CH | Mid CH | High CH 3GPP Low CH | Mid CH | High CH 3GPP
Band / BW Size Offset 18625 18900 19175 MPR 18625 18900 19175 MPR
1852.5 1880.0 1907.5 (dB) 1852.5 1880.0 1907.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.90 22.94 22.89 0 21.86 21.90 21.85 1
1 12 22.89 22.92 22.88 0 21.85 21.88 21.84 1
1 24 22.68 22.73 22.69 0 21.64 21.69 21.65 1
2/5M 12 0 21.84 21.94 21.88 1 20.80 20.90 20.84 2
12 6 21.78 21.87 21.80 1 20.74 20.83 20.76 2
12 13 21.70 21.79 21.76 1 20.66 20.75 20.72 2
25 0 21.80 21.86 21.81 1 20.76 20.82 20.77 2
QPSK 16QAM
RB RB Low CH | Mid CH | High CH 3GPP Low CH | Mid CH | High CH 3GPP
Band / BW Size Offset 18650 18900 19150 MPR 18650 18900 19150 MPR
1855.0 1880.0 1905.0 (dB) 1855.0 1880.0 1905.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.02 23.06 23.01 0 21.98 22.02 21.97 1
1 24 23.01 23.04 23.00 0 21.97 22.00 21.96 1
1 49 22.80 22.85 22.81 0 21.76 21.81 21.77 1
2/10M 25 0 21.96 22.06 22.00 1 20.92 21.02 20.96 2
25 12 21.90 21.99 21.92 1 20.86 20.95 20.88 2
25 25 21.82 21.91 21.88 1 20.78 20.87 20.84 2
50 0 21.92 21.98 21.93 1 20.88 20.94 20.89 2
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QPSK 16QAM
RB RB Low CH | Mid CH | High CH 3GPP Low CH [ Mid CH [ High CH 3GPP
Band / BW Size Offset 18675 18900 19125 MPR 18675 18900 19125 MPR
1857.5 1880.0 1902.5 (dB) 1857.5 1880.0 1902.5 (dB)
MHz MHz MHz MHz MHz MHz

1 0 23.16 23.20 23.15 0 22.09 22.13 22.08 1

1 37 23.15 23.18 23.14 0 22.08 22.11 22.07 1

1 74 22.94 22.99 22.95 0 21.87 21.92 21.88 1

2/15M 36 0 22.10 22.20 22.14 1 21.03 21.13 21.07 2

36 19 22.04 22.13 22.06 1 20.97 21.06 20.99 2

36 39 21.96 22.05 22.02 1 20.89 20.98 20.95 2

75 0 22.06 22.12 22.07 1 20.99 21.05 21.00 2

QPSK 16QAM
RB RB Low CH | Mid CH | High CH 3GPP Low CH | Mid CH | High CH 3GPP
Band / BW Size Offset 18700 18900 19100 MPR 18700 18900 19100 MPR
1860.0 1880.0 1900.0 (dB) 1860.0 1880.0 1900.0 (dB)
MHz MHz MHz MHz MHz MHz

1 0 23.27 23.31 23.26 0 22.21 22.25 22.20 1

1 50 23.26 23.29 23.25 0 22.20 22.23 22.19 1

1 99 23.05 23.10 23.06 0 21.99 22.04 22.00 1

2/20M 50 0 22.21 22.31 22.25 1 21.15 21.25 21.19 2

50 25 22.15 22.24 22.17 1 21.09 21.18 21.11 2

50 50 22.07 22.16 22.13 1 21.01 21.10 21.07 2

100 0 22.17 22.23 22.18 1 21.11 21.17 21.12 2
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EIRP POWER (dBm)

GSM
Frequency LVL Correction Polarization
Plane Channel (MH2) (dBm) Factar(dE) EIRP(dBm) | EIRP(MW) (HIV)
512 1850.2 -10.11 36.57 26.46 442.79 H
661 1880.0 -10.23 37.22 26.99 500.50 H
810 1909.8 -11.02 37.18 26.16 413.24 H
Y
512 1850.2 -15.10 37.65 22.55 179.93 \Y
661 1880.0 -14.68 37.58 22.90 195.12 \Y
810 1909.8 -15.37 37.48 22.11 162.55 \Y
EDGE
Frequency LVL Correction Polarization
Plane Channel (MH2) (dBm) Factor(dE) EIRP(dABm) | EIRP(MW) (HIV)
512 1850.2 -13.20 36.57 23.37 217.37 H
661 1880.0 -13.25 37.22 23.97 249.69 H
810 1909.8 -14.02 37.18 23.16 207.11 H
Y
512 1850.2 -17.79 37.65 19.86 96.85 \Y
661 1880.0 -17.25 37.58 20.33 107.97 \Y
810 1909.8 -17.45 37.48 20.03 100.69 \Y
WCDMA
Frequency LVL Correction Polarization
PI h I EIRP(dB EIRP(mW
ane | Channe (MH2) (dBm) Factor(dB) (dBm) (mw) (HIV)
9262 1852.4 -15.56 36.57 21.01 126.24 H
9400 1880.0 -15.86 37.22 21.36 136.90 H
9538 1907.6 -15.96 37.18 21.22 132.50 H
Y
9262 1852.4 -19.56 37.65 18.09 64.43 \Y
9400 1880.0 -19.20 37.58 18.38 68.91 \Y
9538 1907.6 -19.44 37.48 18.04 63.68 \Y
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LTE Band 2

Channel Bandwidth: 1.4MHz / QPSK

Plane | Channel Fre(mez';cy (;I;/;) E;;[gf(tg; EIRP(dBm) | EIRP(MW) PO'?:/Z\";‘)“O"
18607 1850.7 -20.55 36.57 16.02 40.01 H
18900 1880.0 -20.37 37.22 16.85 48.46 H
19193 1909.3 -20.75 37.18 16.43 43.97 H
Y 18607 1850.7 -17.65 37.65 20.00 100.02 \%
18900 1880.0 -17.12 37.58 20.46 111.25 \%
19193 1909.3 -17.23 37.48 20.25 105.93 \%

LTE Band 2
Channel Bandwidth: 1.4MHz / 16QAM

Plane | Channel Fre(mez';cy (;I;/;) E;;[gf(tg; EIRP(Bm) | EIRP(MW) PO'?:/Z\";‘)“O"
18607 1850.7 -21.55 36.57 15.02 31.78 H
18900 1880.0 -21.32 37.22 15.90 38.94 H
19193 1909.3 -22.11 37.18 15.07 32.15 H
Y 18607 1850.7 -18.88 37.65 18.77 75.35 \%
18900 1880.0 -18.11 37.58 19.47 88.57 \%
19193 1909.3 -18.45 37.48 19.03 79.98 \%
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LTE Band 2

Channel Bandwidth: 3MHz / QPSK

Plane | Channel Fre(mez';cy (;I;/;) E;;[gf(tg; EIRP(dBm) | EIRP(MW) PO'?:/Z\";‘)“O"
18615 1851.5 -20.25 36.57 16.32 42.87 H
18900 1880.0 -20.12 37.22 17.10 51.33 H
19185 1908.5 -20.39 37.18 16.79 47.77 H
Y 18615 1851.5 -17.23 37.65 20.42 110.18 \%
18900 1880.0 -16.55 37.58 21.03 126.85 \%
19185 1908.5 -16.95 37.48 20.53 112.98 \%
LTE Band 2
Channel Bandwidth: 3MHz / 16QAM
Plane | Channel Fre(mez';cy (;I;/;) E;;[gf(tg; EIRP(Bm) | EIRP(MW) PO'?:/Z\";‘)“O"
18615 1851.5 -21.18 36.57 15.39 34.61 H
18900 1880.0 -21.02 37.22 16.20 41.73 H
19185 1908.5 -21.32 37.18 15.86 38.57 H
Y 18615 1851.5 -17.85 37.65 19.80 95.52 \%
18900 1880.0 -17.20 37.58 20.38 109.22 \%
19185 1908.5 -17.79 37.48 19.69 93.11 \%
Report No.: RF141015C15-3 21 of 62 Report Format Version 5.0.0




LTE Band 2

Channel Bandwidth: 5MHz / QPSK

Plane | Channel Fre(mez';cy (;I;/;) E;;[gf(tg; EIRP(dBm) | EIRP(MW) PO'?:/Z\";‘)“O"
18625 1852.5 -19.26 36.57 17.31 53.85 H
18900 1880.0 -19.21 37.22 18.01 63.30 H
19175 1907.5 -19.55 37.18 17.63 57.97 H
Y 18625 1852.5 -16.77 37.65 20.88 122.49 \%
18900 1880.0 -16.45 37.58 21.13 129.81 \%
19175 1907.5 -16.90 37.48 20.58 114.29 \%

LTE Band 2
Channel Bandwidth: 5MHz / 16QAM

Plane | Channel Fre(mez';cy (;I;/;) E;;[gf(tg; EIRP(Bm) | EIRP(MW) PO'?:/Z\";‘)“O"
18625 1852.5 -20.56 36.57 16.01 39.92 H
18900 1880.0 -20.25 37.22 16.97 49.82 H
19175 1907.5 -20.68 37.18 16.50 44.69 H
Y 18625 1852.5 -17.48 37.65 20.17 104.02 \%
18900 1880.0 -17.25 37.58 20.33 107.97 \%
19175 1907.5 -17.45 37.48 20.03 100.69 \%
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LTE Band 2

Channel Bandwidth: 10MHz / QPSK

Plane | Channel Fre(mez';cy (;I;/;) E;;[gf(tg; EIRP(dBm) | EIRP(MW) PO'?:/Z\";‘)“O"
18650 1855.0 -20.15 36.57 16.42 43.87 H
18900 1880.0 -20.07 37.22 17.15 51.93 H
19150 1905.0 -20.87 37.18 16.31 42.78 H
Y 18650 1855.0 -17.12 37.65 20.53 113.01 \%
18900 1880.0 -16.46 37.58 21.12 129.51 \%
19150 1905.0 -17.36 37.48 20.12 102.80 \%
LTE Band 2
Channel Bandwidth: 10MHz / 16QAM
Plane | Channel Fre(mez';cy (;I;/;) E;;[gf(tg; EIRP(Bm) | EIRP(MW) PO'?:/Z\";‘)“O"
18650 1855.0 -21.03 36.57 15.54 35.83 H
18900 1880.0 -21.25 37.22 15.97 39.57 H
19150 1905.0 -21.57 37.18 15.61 36.41 H
Y 18650 1855.0 -17.85 37.65 19.80 95.52 \%
18900 1880.0 -17.55 37.58 20.03 100.76 \%
19150 1905.0 -17.99 37.48 19.49 88.92 \%
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LTE Band 2

Channel Bandwidth: 15MHz / QPSK

Plane | Channel Fre(mez';cy (;I;/;) E;;[gf(tg; EIRP(dBm) | EIRP(MW) PO'?:/Z;‘)“O"
18675 1857.5 -19.42 36.57 17.15 51.90 H
18900 1880.0 -19.28 37.22 17.94 62.29 H
19125 1902.5 -19.93 37.18 17.25 53.11 H
Y 18675 1857.5 -16.55 37.65 21.10 128.85 \%
18900 1880.0 -15.95 37.58 21.63 145.65 \%
19125 1902.5 -16.20 37.48 21.28 134.28 \%
LTE Band 2
Channel Bandwidth: 15MHz / 16QAM
Plane | Channel Fre(mez';cy (;I;/;) E;;[gf(tg; EIRP(Bm) | EIRP(MW) PO'?:/Z\";‘)“O"
18675 1857.5 -20.69 36.57 15.88 38.74 H
18900 1880.0 -20.58 37.22 16.64 46.17 H
19125 1902.5 -21.10 37.18 16.08 40.57 H
Y 18675 1857.5 -16.99 37.65 20.66 116.44 \%
18900 1880.0 -16.67 37.58 20.91 123.40 \%
19125 1902.5 -17.21 37.48 20.27 106.41 \%
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LTE Band 2

Channel Bandwidth: 20MHz / QPSK

Plane | Channel Fre(mez';cy (;I;/;) E;;[gf(tg; EIRP(dBm) | EIRP(MW) PO'?:/Z\";‘)“O"
18700 1860.0 -20.12 36.57 16.45 44.18 H
18900 1880.0 -19.85 37.22 17.37 54.63 H
19100 1900.0 -20.31 37.18 16.87 48.66 H
Y 18700 1860.0 -17.05 37.65 20.60 114.84 \%
18900 1880.0 -16.59 37.58 20.99 125.69 \%
19100 1900.0 -17.12 37.48 20.36 108.64 \%
LTE Band 2
Channel Bandwidth: 20MHz / 16QAM
Plane | Channel Fre(mez';cy (;I;/;) E;;[gf(tg; EIRP(Bm) | EIRP(MW) PO'?:/Z\";‘)“O"
18700 1860.0 -21.12 36.57 15.45 35.09 H
18900 1880.0 -21.02 37.22 16.20 41.73 H
19100 1900.0 -21.62 37.18 15.56 35.99 H
Y 18700 1860.0 -18.15 37.65 19.50 89.15 \%
18900 1880.0 -17.45 37.58 20.13 103.11 \%
19100 1900.0 -17.64 37.48 19.84 96.38 \%
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4.2 FREQUENCY STABILITY MEASUREMENT

4.2.1 LIMITS OF FREQUENCY STABILITY MEASUREMENT

The frequency stability shall be sufficient to ensure that the fundamental emission stays within the
authorized frequency block.

4.2.2 TEST PROCEDURE

a. Deviceis placed at the oven room. The oven room could control the temperatures and humidity. Power
warm up is at least 15 min and power applied should perform before recording frequency error.

b. EUT is connected the external power supply to control the DC input power. The test voltage range is
from minimum to maximum working voltage. Each step shall be record the frequency error rate.

c. The temperature range step is 10 degrees in this test items. All temperature levels shall be hold the
+0.5°C during the measurement testing. The each temperature step shall be at least 0.5 hours,
consider the EUT could be test under the stability condition.

NOTE: The frequency error was recorded frequency error from the communication simulator.

4.2.3 TEST SETUP

COMMUNICATION OVEN ROOM

SIMULATOR

ANTENNA

EXTERNAL POWER SOURCE

EUT
DC POWER SUPPLY
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4.2.4 TEST RESULTS

FREQUENCY ERROR vs. VOLTAGE

FREQUENCY ERROR (ppm)
VOLTAGE (Volts) LIMIT (ppm)
GPRS EDGE WCDMA
4.0 0.001 -0.002 0.0014 2.5
3.6 0.002 -0.001 0.0017 2.5
43 0.001 0.001 0.0001 2.5

NOTE: The applicant defined the normal working voltage of the battery is from 3.6Vdc to 4.3Vdc.

FREQUENCY ERROR vs. TEMPERATURE

FREQUENCY ERROR (ppm)
TEMP. (C) LIMIT (ppm)
GPRS EDGE WCDMA
-30 -0.0024 -0.0021 0.0003 2.5
-20 0.0006 -0.0012 -0.0017 2.5
-10 -0.0015 0.0001 0.0008 2.5
0 -0.0019 0.0010 -0.0022 2.5
10 0.0004 0.0014 -0.0012 2.5
20 0.0010 0.0018 -0.0003 2.5
30 0.0011 0.0001 0.0014 2.5
40 -0.0001 -0.0010 0.0006 2.5
50 0.0003 -0.0014 -0.0001 2.5
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Frequency Error (ppm)

\g’/';ﬁg)e LTE Band 2 (Lp'g"rg)
14MHz |  3MHz 5MHz 10MHz | 15MHz | 20MHz
4.0 -0.001010638] 0.000106383 |-0.001914894]-0.001808511] 0.000638298 }-0.001329787 2.5
3.6 -0.001329787] 0.001010638 |-0.001329787]-0.001010638] 0.000106383 |-0.000585106 2.5
4.3 -0.000425532] 0.000425532 ] 0.001329787 ] 0.001223404 ] 0.002234043 | 0.000425532 2.5

NOTE: The applicant defined the normal working voltage of the battery is from 3.6Vdc to 4.3Vdc.

FREQUENCY ERROR vs. TEMPERATURE

FREQUENCY ERROR (ppm)

TEMP. (C) LTE Band 2 Hlediy
(Ppm)
14MHz | 3MHz 5MHz 10MHz | 15MHz | 20MHz
-30 0.000638298 |-0.002287234] 0.000638298 ] 0.000638298 | 0.000638298 | 0.002393617 2.5
-20 0.001968085|0.001276596 |-0.001382979] 0.00047872310.000478723]0.001648936 2.5
-10 -0.001117021]0.000585106 |-0.002234043]-0.001170213}-0.001223404}-0.000691489 2.5
0 0.0001063830.000265957 ] 0.000265957 |-0.002021277]-0.002287234] 0.000106383 2.5
10 -0.000957447]-0.000851064] 0.001010638 |-0.000106383] 0.000957447 |-0.001489362 2.5
20 -0.000425532]-0.001329787] 0.001382979 | 0.001542553 |-0.001702128] 0.001755319 2.5
30 0.001382979]-0.001648936] 0.000106383 | 0.001914894 |-0.001117021] 0.001489362 2.5
40 0.001010638]0.000212766 |-0.000319149] 0.001329787 | 0.000106383 | 0.000319149 2.5
50 0.001755319]-0.001702128}-0.001329787| 0.000106383 |-0.002393617|-0.002074468 2.5
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4.3 OCCUPIED BANDWIDTH MEASUREMENT

4.3.1 TEST PROCEDURES

The EUT makes a call to the communication simulator. All measurements were done at low, middle and
high operational frequency range. The communication simulator station system controlled a EUT to
export maximum output power under transmission mode and specific channel frequency. Use OBW
measurement function of Spectrum analyzer to measure 99 % occupied bandwidth.

4.3.2 TEST SETUP

COMMUNICATION
SIMULATOR POWER SPLITTER m SPECTRUM
ANALYZER
20dB ATTENUATION
PAD
EUT
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4.3.3 TEST RESULTS

CHANNEL

FREQUENCY

99% OCCUPIED
BANDWIDTH (kHz)

CHANNEL

GPRS EDGE

FREQUENCY

99% OCCUPIED
BANDWIDTH (MHz)

WCDMA

512

1850.2

246.17 246.79

9262

1852.4

4.0773

661

1880.0

246.34 246.42

9400

1880.0

4.0762

810

1909.8

244,15 247.06

9538

1907.6

4.0770

CHANNEL

FREQUENCY

26dB BANDWIDTH (kHz)

CHANNEL

GPRS EDGE

FREQUENCY

26dB BANDWIDTH
(MHz)

WCDMA

512

1850.2

311.30 317.60

9262

1852.4

4.657

661

1880.0

312.20 314.70

9400

1880.0

4.629

810

1909.8

313.30 318.10

9538

1907.6

4.640

SPECTRUM PLOT OF WORST VALUE

GPRS

Agilent Spectrum Analyzer - Occupied BW

09:57,207M 0Ct24, 2014

Agilent Spectrum Analyzer - Occupied BW

EDGE

idiv
9

a b o oo a r iy
= Frequency Frequency
‘Center Freq: 1.880000000 GHz Radie Std: None Center Freq: 1.808800000 GHz
Corter Froq 1800000000 GH | g 1o Corier Froa 1. T —— e
IF Gaincl ow #Atten: 30 dB Radio Device: BTS IFGain:Low #Atten: 30 dB
Ref Offset 16 dB Ref Offset 16 4B
Ref 35.00 dBm 10 dBidiv Ref 35.00 dBm
og
center Freq|[| o CenterFreq

[

1,880000000 GHz.

i

Fadal

450 b

CF Step)

Center 1.88 GHz
[fRes BW 10 kHz

#VBW 30 kHz

100.000 kHz

‘Span 1 MHz| Man|

Aut
#Sweep 81 m: —

Occupied Bandwidth

Total Power

246.34 kHz

Transmit Freq Error
x dB Bandwidth

-176 Hz
312.2 kHz

OBW Power
x dB

29.1 dBm FreqOffset

0 Hz|

99.00 %
-26.00 dB

150,

1.908800000 GHz.

50

v
-16. ral 2 e

s "u‘v‘
=0 g |
" ww“'wﬂ )

e -

: CF Step
Center 1.91 GHz Span 1 Wz, P00
[{Res BW 10 kHz #VBW 30 kHz #Sweep 31 ms|[C

Occupied Bandwidth Total Power 26.8 dBm FreqOffset
247.06 kHz oHe

Transmit Freq Error 17 Hz OBW Power 99.00 %

x dB Bandwidth 318.1 kHz x dB -26.00 dB

Agilent Spectrum Analyzer - Occupied BW.

WCDMA

AALISNOFF | 10:29:23PH Ot 24, 2014

[Center Freq 1.852400000 GHz Center Frag: 1862400000 GHz Radio Std: None Frequency
o7 Trig: Frae Run ‘vglHolds1/1
WGainlow © #Atten:30 48 Radio Device: BTS
Ref Offset 16 dB
10 dB/div__ Ref 30.00 dBm
Log
200, Center Freq
- 1,852400000 GHz,
000
|-10.0] / \‘
/ \—
00 /j
400 I
<00
ca0
CF Step)
Center 1.852 GHz Span 10 MHg] |, 0000 HE
[#Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms{I——
Occupied Bandwidth Total Power 25.2 dBm FreqOffset
4.0773 MHz ok
Transmit Freq Error 1.028 kHz OBW Power 99.00 %
x dB Bandwidth 4.857 MHz x dB -26.00 dB
sc sans
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LTE BAND 2

CHANNEL BANDWIDTH: 1.4MHz

CHANNEL BANDWIDTH: 3MHz

CHANNEL

99% OCCUPIED
BANDWIDTH (MHz)

99% OCCUPIED

FREQUENCY

CHANNEL

QPSK

FREQUENCY

BANDWIDTH (MHz)

16QAM

QPSK 16QAM

18607 1850.7 1.0885

1.0925 18615 1851.5 2.6949 2.6970

18900 1880.0 1.0894

1.0907 18900 1880.0 2.6993 2.6961

19193 1909.3 1.0890

1.0897

19185 1908.5 2.6971 2.6978

CHANNEL |FREQUENCY (MH2)

26dB BANDWIDTH

26dB BANDWIDTH

CHANNEL |FREQUENCY (MHz)

QPSK

16QAM

QPSK 16QAM

18607 1850.7 1.304

1.301 18615 1851.5 2.907 2.939

18900 1880.0 1.288

1.288 18900 1880.0 2.911 2.939

19193 1909.3 1.282

1.282 19185 1908.5 2911

2.942

SPECTRUM PLOT OF WORST VALUE

1.4MHz / QPSK

Agilent Spectrum Analyzer - Occupied BW
07:02 0P Oct 3L, 2004
ne

[ 'Y
[Center Freq 1.880000000 GHz 000 GHz

1.4MHz / 16QAM

Agilent Spectrum Analyzer - Occupied BW

I U N 'Y 07:01:13PM Cict 31, 2014
C Freq: 1.880000 Radio Std: N Frequancy C Freq; 1850700000 GH: Radio Std: N Frequanay
L eraa e e gard>1 e Center Freq 1.850700000 GHz e rree i gttt 1 e S Hone
IFGainlow | #Mtten:30 d8 Radio Device: BTS (FGainLow © #Atten: 30 d8 Radio Device: BTS
Ref Offset 16 4B Ref Offset 16 dB:
10 dBldiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
20 Center Fregf || 00 CenterFreq
- 1880000000 GHz{ Il -, 1850700000 GHz:
P b ™
00 1 om A
Lioo 10
/ ", -
o M L. - . M sty
00 1 00, |
el <0
£0.0) €0,
CF Step| CF Step.
Center 1.88 GHz spanamng|, . *°°° " licenter 1.851 GHz Span3mHz|, 000
[fRes BW 30 kHz #VBW 100 kHz #Sweep 300 ms|[—— f¥Res BW 30 kHz #VBW 100 kHz #Sweep 300 m:
Occupied Bandwidth Total Power 24.1 dBm Freq Offset Occupied Bandwidth Total Power 24.2dBm FreqOffset
1.0894 MHz oz 1.0925 MHz oHe
Transmit Freq Error 729 Hz OBW Power 99.00 % Transmit Freq Error =590 Hz OBW Power 99.00 %
x dB Bandwidth 1.288 MHz x dB -26.00 dB x dB Bandwidth 1.301 MHz x dB -26.00 dB
usa. stans wsa stans
3MHz / QPSK 3MHz / 16QAM
Agilent Spectrum Analyzer - Occupied BW Agilent Spectrum Analyzer - Occupied BW.
a I A 07:22,00 P OCt 3L, 2014 Frequency a : A, O7i2LiE P Ok, 014 Frequency
C Fi 1.880000000 GH; Radio Std: Ny C F 1808500000 GH; Radio Std: Ny
Centor Freq 1.680000000 GHz B W v e S tone Center Freq 1. GHz B M e S Hone
IFGainlow | #Mtten:30 d8 Radio Device: BTS (FGainLow © #Atten: 30 d8 Radio Device: BTS
Ref Offset 16 4B Ref Offset 16 dB:
10 dBldiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
200, Center Freq 200 CenterFreq
80 1880000000 GHz||f | 1.908500000 GHz
T e T ™
000 0o f
\
Lioo L 10 :
a0 / \ B / \
] =
. »JM"’J ““—-«m - Sl
00 1 1 00
el <0
200 &
CF Step| CF Step.
Center 1.88 GHz Span6WHz||, % = Nlcenter 1,000 GHz Span6 Wz, 5000
[¢Res BW 62 kHz #VBW 200 kHz #Sweep 300 ms{l—— [#¥Res BW 62 kHz #VBW 200 kHz #Sweep 300 ms{——
Occupied Bandwidth Total Power 23.7 dBm FreqOffset Occupied Bandwidth Total Power 22.9 dBm FreqOffset
2.6993 MHz oz 2.6978 MHz oHe
Transmit Freq Error -1.285 kHz OBW Power 99.00 % Transmit Freq Error =508 Hz OBW Power 99.00 %
x dB Bandwidth 2.911 MHz x dB -26.00 dB x dB Bandwidth 2.942 MHz x dB -26.00 dB
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LTE BAND 2

CHANNEL BANDWIDTH: 5MHz

CHANNEL BANDWIDTH: 10MHz

99% OCCUPIED

BANDWIDTH (MHz)

CHANNEL |FREQUENCY

99% OCCUPIED

CHANNEL |FREQUENCY | BANDWIDTH (MHz)

QPSK 16QAM

QPSK 16QAM

18625 1852.5 4.4904 4.4867

18650 1855.0 8.9650 8.9661

18900 1880.0 4.4907 4.4846

18900 1880.0 8.9720 8.9743

19175 1907.5 4.4854

4.4862

19150 1905.0 8.9743 8.9788

26dB BANDWIDTH

CHANNEL |FREQUENCY (MH2)

26dB BANDWIDTH

CHANNEL |FREQUENCY (MHz)

QPSK 16QAM

QPSK 16QAM

18625 1852.5 4.839 4.817

18650 1855.0 9.543 9.5901

18900 1880.0 4.851 4.829

18900 1880.0 9.564 9.588

19175 1907.5 4.841 4.819

19150 1905.0 9.572

9.649

SPECTRUM PLOT OF WORST VALUE

5MHz / QPSK

Agilent Spectrum Analyzer - Occupied BW

07:35,07 £M Ot 1, 204
ne

Eenler Freq 1.880000000 GHz

5MHz / 16QAM

Agilent Spectrum Analyzer - Occupied BW

I 'Y U N FiY 07:33:57 PM et 31, 2014
C Freq: 1.880000000 GH: Radio Std: N Frequancy C Freq; 1852500000 GH: Radio Std: N Frequanay
L arren e e siaté e S [Center Freq 1.852500000 GHz S rrearin e gaté e i tens
IFGainlow | #Mtten:30 d8 Radio Device: BTS (FGainLow © #Atten: 30 d8 Radio Device: BTS
Ref Offset 16 4B Ref Offset 16 dB:
10 dBldiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
20 Center Fregf || 00 CenterFreq
- 1880000000 GHz{ Il -, 1852500000 GHz:
= e I~
0.0 0m
0 J ! o | \
- / 4 o / \
. e e - iy Ml
]
00 00, 1 4 1
<00/ -0,
£0.0) €0,
CF Step| CF Step.
Center 1.88 GHz span 10 mHg|, "% Wl icenter 1.853 GHz Span 10 MHz|, P00
[fRes BW 100 kHz #VBW 300 kHz #Sweep 300 ms{[—— [#¥Res BW 100 kHz #VBW 300 kHz #Sweep 300 m:
Occupied Bandwidth Total Power 23.5 dBm Freq Offset Occupied Bandwidth Total Power 22.7 dBm FreqOffset
4.4907 MHz oz 4.4867 MHz oHe
Transmit Freq Error 484 Hz OBW Power 99.00 % Transmit Freq Error 3.469 kHz OBW Power 99.00 %
x dB Bandwidth 4.851 MHz x dB -26.00 dB x dB Bandwidth 4.817 MHz x dB -26.00 dB
usa. stans wsa stans
10MHz / QPSK 10MHz / 16QAM
Agilent Spectrum Analyzer - Occupied BW Agilent Spectrum Analyzer - Occupied BW.
3 7 A SIS p— g L A LB Erequency
C Fi 1.905000000 GH; Radio Std: Ny C F 1.805000000 GH; Radio Std: Ny
[Center Freq 1.905000000 GHz I\T:"f;fr_f;“ o adio lone [Center Freq 1.905000000 GHz ‘I':"f;".;!;u“ o adio lone
IFGainlow | #Mtten:30 d8 Radio Device: BTS (FGainLow © #Atten: 30 d8 Radio Device: BTS
Ref Offset 16 4B Ref Offset 16 dB:
10 dBldiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
200, Center Freq 200 CenterFreq
80 1805000000 GHzl |l 1. 1.905000000 GHz
O S VS S A
000 0o
Ll L
00 10
i i t i i t
. i s L -
00 1 00
el <0
200 &
CF Step| CF Step.
Center 1.905 GHz Span 20 MHg] |, - 279 WA Nllcenter 1,605 GHz Span 20 MHz||, 20000
[#Res BW 200 kHz #VBW 1 MHz #Sweep 300 ms{l—— [¥Res BW 200 kHz #VBW 1 MHz #Sweep 300 ms{——
Occupied Bandwidth Total Power 22.9dBm FreqOffset Occupied Bandwidth Total Power 22.2 dBm FreqOffset
8.9743 MHz oz 8.9788 MHz oHe
Transmit Freq Error -2.744 kHz OBW Power 99.00 % Transmit Freq Error =3.772 kHz OBW Power 99.00 %
x dB Bandwidth 9.572 MHz x dB -26.00 dB x dB Bandwidth 9.649 MHz x dB -26.00 dB
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LTE BAND 2

CHANNEL BANDWIDTH: 15MHz

CHANNEL BANDWIDTH: 20MHz

CHANNEL |FREQUENCY

99% OCCUPIED

BANDWIDTH (MHz)

CHANNEL | FREQUENCY

99% OCCUPIED
BANDWIDTH (MHz)

QPSK 16QAM

QPSK 16QAM

18675 1857.5

13.445 13.443 18700 1860.0

17.924 17.936

18900 1880.0

13.461 13.455 18900 1880.0

17.950 17.971

19125 1902.5

13.483 13.470 19100 1900.0

17.967 17.980

CHANNEL |FREQUENCY

26dB BANDWIDTH

(MHz)

CHANNEL | FREQUENCY

26dB BANDWIDTH
(MHz)

QPSK 16QAM

QPSK 16QAM

18675 1857.5

14.27 14.32 18700 1860.0

19.07 19.07

18900 1880.0

14.33 14.39 18900 1880.0

19.05 19.09

19125 1902.5

14.35 14.46 19100 1900.0

19.12 19.14

SPECTRUM PLOT OF WORST VALUE

Agilent Spectrum Analyzer - Occupied BW

15MHz / QPSK

Agilent Spectrum Analyzer - Occupied BW
00.05147 M Ot 3L, 2004
ne

15MHz / 16QAM

g I 'Y U X FiY 08:05.07 PM et 31, 2014
C Freq: 1.902500000 GH: Radio Std: N Frequancy C Freq; 1.902500000 GH: Radio Std: N Frequanay
[Center Freq 1.902500000 GHz \T:;f;:_f;“ o adio lor [Center Freq 1.902500000 GHz Iht’l:fv' Tt o adio lone
IFGainlow | #Mtten:30 d8 Radio Device: BTS (FGainLow © #Atten: 30 d8 Radio Device: BTS
Ref Offset 16 4B Ref Offset 16 dB:
10 dBldiv Ref 35.00 dBm 10 dBidiv Ref 35.00 dBm
Log Log
20 Center Freq|{|f 20 CenterFreq
150 1.802500000 GHz{ Il .-, 1.902500000 GHz:
500 500 I
5 / 5 { L
500 50
3 W r W
/ N \
T ——— — e ——
%0 I — >0 1 e
[-45.0] 45
£5.0
CF Step| CF Step.
Center 1.003 GHz span 30 mHg]|, . %" ¥ icenter 1.903 GHz Span 30 WHz|, 700N
[fRes BW 300 kHz #VBW 1 MHz #Sweep 300 m [#¥Res BW 300 kHz #VBW 1 MHz #Sweep 300 ms{—
Occupied Bandwidth Total Power 22.7 dBm Freq Offset Occupied Bandwidth Total Power 22.1 dBm FreqOffset
13.483 MHz oHe 13.470 MHz oH
Transmit Freq Error -B6.361 kHz OBW Power 99.00 % Transmit Freq Error -7.891 kHz OBW Power 99.00 %
x dB Bandwidth 14.35 MHz x dB -26.00 dB x dB Bandwidth 14.46 MHz x dB -26.00 dB
usa. stans wsa stans
20MHz / QPSK 20MHz / 16QAM
Agilent Spectrum Analyzer - Occupied BW Agilent Spectrum Analyzer - Occupied BW
0 I A 06:27. 20 P14 Ot 31, 2014 Frequency a : A, DO P 3L, 2018 Frequency
C Fi 1.900000000 GH; Radio Std: Ny C F 1.800000000 GH; Radio Std: Ny
[Center Freq 1.900000000 GHz I\T:"f;fr_f;“ o adio lone [Center Freq 1.900000000 GHz ‘I':"f;".;!;u“ o adio lone
IFGainlow | #Mtten:30 d8 Radio Device: BTS (FGainLow © #Atten: 30 d8 Radio Device: BTS
Ref Offset 16 4B Ref Offset 16 dB:
10 dBldiv Ref 35.00 dBm 10 dBidiv Ref 35.00 dBm
Log Log
250 Center Freq 250 CenterFreq
50 1800000000 GHz{||f |-, 1.900000000 GHz
5m ¥ 5m '
<00 i | 0 f i
a , W
- - |/ |
—— Py — —
50 | — T ] =0 - e
450 45
=50
CF Step| CF Step.
Center 1.9 GHz Span a0 WHg|, - %% Wl Llcenter 1.9 GRz Span 40 WMHz||, 00000
[¢{Res BW 430 kHz #VBW 1.3 MHz #Sweep 300 ms{—— [#Res BW 430 kHz #VBW 1.3 MHz #Sweep 300 ms|[=—
Occupied Bandwidth Total Power 22.7 dBm FreqOffset Occupied Bandwidth Total Power 22.0 dBm FreqOffset
17.967 MHz oHe 17.980 MHz oH
Transmit Freq Error «22.493 kHz OBW Power 99.00 % Transmit Freq Error =22.161 kHz OBW Power 99.00 %
x dB Bandwidth 19.12 MHz x dB -26.00 dB x dB Bandwidth 19.14 MHz x dB -26.00 dB
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4.4 PEAK TO AVERAGE RATIO

4.4.1 LIMITS OF PEAK TO AVERAGE RATIO MEASUREMENT

In measuring transmissions in this band using an average power technique, the peak to-average ratio

(PAR) of the transmission may not exceed 13 dB.

4.4.2 TEST SETUP

4.4.3 TEST PROCEDURES

1. Set resolution/measurement bandwidth = signal’s occupied bandwidth;

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

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

COMMUNICATION
SIMULATOR POWER SPLITTER I SPECTRUM
ANALYZER
30dB ATTENUATION
PAD
EUT
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4.4.4 TEST RESULTS

CHANNEL

FREQUENCY
(MHz)

PEAK TO AVERAGE
RATIO (dB)

FREQUENCY

CHANNEL

GPRS

EDGE

(MHz)

PEAK TO AVERAGE
RATIO (dB)

WCDMA

512

1850.2

0.24

0.24

9262

1852.4

3.22

661

1880.0

0.21

0.24

9400

1880.0

3.56

810

1909.8

0.23

0.26

9538

1907.6

3.30

SPECTRUM PLOT OF WORST VALUE

Agilent Spectrum Analyzer - Power Stat CCDF

T 0
[Center Freq 1.850200000 GHz

GPRS

I A
Center Freq; 1850200000 GHz

Radie Std: None

10:0145M Cet24, 2004
Frequency

e Trig:Video Ceunts:1,00 Mi1.00 Mpt
AFGaintow  HAten: 30 4B
Average Power 100
™~
- Center Freq
29.66 dBm N 1850200000 GHz.
77.10 % at 0dB 10% 1
1
1% \I
10.0 % 0.16 dB 04 % ‘I
1.0 % 0.22dB
0% o | -
0.01 % 0.24dB |fute Man)
0001% 0.24dB Freqoeet
0.0001% 0.24dB 0.001 % o Ha
Peak 0.24 dB
29.90 dBm .
0.0001 %' 5 a8 =
Info BW 5.0000 MHz

sTans)

Agitent Spectrum Analyzer - Power Stat CODF
0

EDGE

" - A FiY 10:16; 14 PM Cict 24, 2014
enter Fre = adio Std: None Fraquency
“AFGainLow  #Atten: 30 dB
Average Power 100%
- CenterFreq
26.14 dBm ™ 1.508800000 GHz
63.56 % at 0dB 10% T
1 %)
100% 021dB o1
1.0% 0.25dB
0.1% 0.26 dB 0.01 % 5000000 h s
0.01 % 0.27dB lAuto Man
0001% 0.27dB Freqotaet
0.0001 % 0.27dB 0.001 % 042
Peak 0.27 dB
26.41 dBm - |
0.000 % B 1Cﬁ
Info BW 5.0000 MHz

sTans)

Agilent Spectrum Analyzer - Power Stat CCOF

WCDMA

o oy
Center Frag: 1,650000000 GHz

10:32:5PM Ot 24, 2004

(Conter Freq 1.880000000 GHz ] 1 160000000 Gz == Trig: Free Run Coumtsc 00 MHSOMpE Frasuney
AfGaintow  #Atten: 30 dB
Average Power 100
Center Freq
23.76 dBm \ 1880000000 GHz
51.40 % at 0dB 10% )
\
\
1%] L
\
\
100%  1.87dB . |
10%  296dB '\
CF St
0.1% 3.56dB 001 % 5000000 M:E
0.01 % 3.82dB \ [ute Man|
0001% 3.897dB R—
0.0001% 4.02dB 0.001 % ors
Peak 402dB
27.78 dBm "
0.0001 % OdB 2008
Info BW 5.0000 MHz
sc stans
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CHANNEL BANDWIDTH: 1.4MHz

LTE BAND 2

18900

1880.0

5.38

1851.5

CHANNEL BANDWIDTH: 3MHz
PEAK TO AVERAGE PEAK TO AVERAGE
CHANNEL FREQUENCY RATIO (dB) CHANNEL FREQUENCY RATIO (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
18607 1850.7 4.72 5.71 18615

4.65 5.56

19193

1909.3

6.42

18900 1880.0

5.29 6.17

4.91

591

19185

1908.5

4.99

5.98

1.4MHz / QPSK

SPECTRUM PLOT OF WORST VALUE

ngum Spectrum mh e - Power Stat CCOF

Trig: Fi
AFGainaw

Esnlsr Frsg 1.880000000 GHz C!"“' F"'! 13900000006"*:

lﬂmn sn uB

FF__|D7:D843PM Cotal, 2004
Radio Std: None
Counts:1.00 Mi1.00 Mpt

Agent Spacrum Aoy Pomer St CCOF
Fraquency

1.4MHz / 16QAM

FF|ormmsImM octal, 2014
Conter Fre 1080000000 GHz | Gomrfrag {omomomots | i s s e
#IFGain:Low #Atten: 30 dB
Average Power 100 Average Power 100%
Center Freq Center Freq
23.32dBm ™ 1,880000000 GHz. 22.53 dBm - 1.880000000 GHz.
44.57 % at 0dB 10% 41.38 % at 0dB 10% > N
\ ‘.\\
1% 5 1%) A
‘.l ‘\
|
100%  266dB 0.1 %) il 100%  3.02dB 0.4 %) ‘W
1.0% 4.65 dB 1.0% 5.48 dB l
01%  5.38dB vores someom]|| 01% 64248 or | 5000
001% 556dB fute Yelll oo1%  675dB e Man
0001 % 562dB FreqOffset 0001% 6.83dB FreqOffset
0.0001% 5.64dB 0.001 % 0Hz, 0.0001 % 6.86dB 0.001 % 0Hz
Peak 5.65 dB Peak 6.90 dB
28.97 dBm o 29.43 dBm .
00001 % 5 20dB 00001 % 5 3n 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
sc stans wsc stans
3MHz / QPSK
Mww Spectrum Mbah rer - Power Stat CCDF

— Trig: Fre

Esnlsr Frsg 1.880000000 GHz Center F"'! 139°°°°°°°GH

3MHz / 16QAM

F_|07:24.01 PMOCLIL, 2014
Radio Std: None

Agtenc Spstrum Ansyoer - Povt a1 COX

Counts:1.00 Mi1.00 Mpt

IGHCFF 0723 19PMORta), 2014
Frequency Esnler Frsg 1.880000000 GHz g;;r;mew mooooogg 3::' 10 Wt go ™ S Nom Frequency
Blrhluluw #atten: SD NB #IFGain luw #Atten: 30 dB
Average Power 100 Average Power 100 %

Center Freq ~ CenterFreq
23.25dBm 1,880000000 GHz, 2247 dBm ™ 1.880000000 GHz:
44.46 % at 0dB 10% 42,18 % at 0dB 0%

\
1% 1% .
\
100% 270dB 0% 100%  3.02dB 01% )
10%  461dB 10% 51648 \
01% 52908 sor ‘ soossmmp]|| 01% 61748 vors | 0000 ML
001% 556dB ) \ [pute Yelll oo1% 69248 T laute Man
|
0.001% 5.69dB FreqOffset 0.001% 7.21dB ‘ FreqOfiset
0.0001% 5.75dB 0.001 % 0Hz| 0.0001% 7.43dB 0.001 % T 0Hz
Peak 5.80dB Peak 7.55dB |
29.05 dBm " 30.02 dBm .
00001 % 5 20dB 00001 % 5 3n 20 d?l
Info BW 5.0000 MHz Info BW 5.0000 MHz
™ s, wec s,
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LTE BAND 2
CHANNEL BANDWIDTH: 5MHz CHANNEL BANDWIDTH: 10MHz
PEAK TO AVERAGE PEAK TO AVERAGE
FREQUENCY RATIO (dB) FREQUENCY RATIO (dB)
CHANNEL CHANNEL
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
18625 1852.5 4.56 551 18650 1855.0 5.65 4.70
18900 1880.0 5.26 6.26 18900 1880.0 6.33 5.38
19175 1907.5 5.00 5.95 19150 1905.0 6.11 5.14
SPECTRUM PLOT OF WORST VALUE
5MHz / QPSK 5MHz / 16QAM
e ———e Agthent Spectrum Analyzer - Power Stat CCOF
o [ I A 07:30:45PM Cct 3L, 2014 0 [ n 07:30.05PM CCt 3L, 2014
[Center Freq 1.880000000 GHz e D Ok O MO0 Mgt ™ ™ Frequency [Center Freq 1.880000000 GHz Conter Frea, 180000000 Gh oM S o Frequency
SFGaimLow W 30 4B P Gamtow  #Ation 30 d8
Average Power 100 Average Power 100%
CenterF CenterF
23.52 dBm ™ 1 uu;cn:[:n cr:t: 22.77 dBm 1 mau;ameuru :ﬁ
45,04 % at 0dB 10% 41.95 % at 0dB 0% 5
\
\
1% \ 1% N
\ \
100% 25408 01% \ 100% 297dB 01% A
10% 4.47 dB | 1.0% 5.41dB
01% 52608 sor { soossmomp]|| 01% 62648 vors ] 0000 ML
001% 554dB ’ | [pute Yelll oo1%  657dB | Jato Wan
0.001% 564dB | rreqomea|| 0001% 878dB | Freqoren
0.0001% 5.70 dB 0.001% okef|| 0.0001% 6.98dB 0,001 ‘\ oHz
Peak 571dB Peak 6.99 dB
29.23 dBm ‘ 29.76 dBm . |
0.0001% 558 0dB 0.0001 %538 0 cﬁ
Info BW 5.0000 MHz Info BW 5.0000 MHz
10MHz / QPSK 10MHz / 16QAM
e ———e Agthent Spectrum Analyzer - Power Stat CCOF
o [ I A 07:52:40PM Cct 3L, 2014 0 [ n F.Y 07:51;50 P Ot L, 2014
[Center Freq 1.880000000 GHz e D Ok O MO0 Mgt ™ ™ Frequency [Center Freq 1.880000000 GHz Conter Frea, 180000000 Gh oM S o Frequency
SFGaimLow W 30 4B P Gamtow  #Ation 30 d8
Average Power 100 Average Power 100%
- CenterF CenterF
22.66 dBm ) . 1 aao:oo:orn (;:: 23.37 dBm 1.eao;oo:rzrn s[:(:
41.72 % at 0dB 10% 44.16 % at 0dB 10% N
A\ \
1% i 1 %] 1
¥ \
| |
100%  2.97dB 01% I 100% 267 dB 01% !
10% 5.44 dB \ 1.0% 463 dB |
01% 6.33 dB 0.01 % »I‘ 5ou§o§aslm: 0.1% 5.38dB 001 % | 5_00063503:‘:.2
001 % 6.84 dB ‘n‘ [ute Man) 0.01% 557 dB I‘ laute Man
0001% 7.17dB | Freqomset]|| 0001% 57048 Freqofiset
0.0001% 7.52dB 0.001 % | onzfl| 0.0001% 5.76 dB 0.001 % | OHz
Peak 7.52dB \ Peak 578 dB
30.17 dBm 29.15 dBm .
0.0001% 558 0dB 0.0001 %538 0 cﬁ
Info BW 10.000 MHz Info BW 10.000 MHz
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LTE BAND 2

CHANNEL BANDWIDTH: 15MHz

CHANNEL BANDWIDTH: 20MHz

FREQUENCY
(MHz)

CHANNEL

PEAK TO AVERAGE

RATIO (dB) CHANNEL

QPSK 16QAM

PEAK TO AVERAGE

FREQUENCY RATIO (dB)

(MHz)

QPSK 16QAM

18675 1857.5

4.49 5.43 18700

1860.0 4.84 5.77

18900 1880.0

5.02

6.18

18900

1880.0

517

6.28

19125

1902.5

4.75 571

19100

1900.0

5.04

6.04

SPECTRUM PLOT OF WORST VALUE

15MHz / QPSK

ngum Spectrum mh e - Power Stat CCOF

Esnlsr Frsg 1.880000000 GHz C!"“' F"'! 13900000006"*:

0B:07:35PM Ot 31, 2004

J\glum Spectrum m\. er - Power Sat CCOF

7 lome 3P Ot 3L, 2014
Gere osHz mmMp«Rme Std: None Frequency EB"“" Frsg 1.880000000 GHz C:;NrFreq 1eaououoggf:«l oo mmMp«Rme Std: None Frequency
or G | WAt 3 - AfGainiLow | HAtten: 30 B
Average Power 100 Average Power 100%
Center Freq Center Freq
23.98 dBm 1880000000 GHz. 23.03 dBm ™ 1880000000 GHz.
45.01 % at 0dB 10% 42.30 % at 0dB 10%
\ .
1% T 1%, ‘\‘
| \
|
100%  2.65dB 01% L 100% 298 dB 01% |
10% 44448 10%  5.29dB |
01%  502dB o \ sooseame]l| 0o1%  s18a8 o 1 5 a0 e
001 % 5.21dB | [ute Man) 0.01% 6.52 dB | laute Man
0001% 5.29dB ‘ FreqOffset 0001% 6.63dB FreqOffset
0.0001% 5.32dB 0.001 % 0Hz, 0.0001 % 6.65dB 0.001 ™ 0Hz
Peak 5.33dB Peak 6.65 dB
29.31dBm " 29.68 dBm .
0.0001% 558 20 dB 00001 %5 3m 20dB
Info BW 25.000 MHz Info BW 25.000 MHz
usa stanss wsa stanss
20MHz / QPSK

15MHz / 16QAM

ngum Spectrum mh e - Power Stat CCOF

Esnlsr Frsg 1.880000000 GHz Center F"'! 139°°°°°°°GH

0:28;51PM Ot 31, 2004
Radio Std: None

Fraquency

Agtenc Spstrum Ansyoer - Povt a1 COX

20MHz / 16QAM

IGHCFF _|0Bi2Biz2PM Cet 31, 2014
. Fraquency
— Trig: Fre Counts:1.00 Mi1.00 Mpt M‘%I sﬁ;“rrmq o eaououogj:l 1,00 MH.00 Mp«mm St None
blrhluluw #atten: SD dB #IFGain:Low #Atten: 30 dB
Average Power 100 Average Power 100 %
Center Freq CenterFreq
23.46 dBm ™ 1,880000000 GHz, 22.55 dBm 1.880000000 GHz:
44.81 % at 0dB 10% N 41.70 % at 0dB 0% \
) \\
\ \
1% \ 1%) T
\ \
| |
100%  2.64dB 0% H 100%  2.96dB 01% i
10% 443 dB | 1.0% 5.39dB |
01%  517dB sor \ soomsmomp]|| 01% 62848 vors | 0000 ML
0.01 % 5.40 dB ’ | [ute Man| 0.01% 6.82 dB I‘| lauto Man
I
0001% 551dB | rreqomeal|| 001% 718dE | p——
0.0001% 557 dB 0.001% okef|| 0.0001% 7.31d8B 0,001 ‘ oHz
Peak 5.60dB Peak 7.38dB
29.06 dBm o 29.93 dBm .
00001 % 5 20dB 00001 % 5 3n 20dB
Info BW 25.000 MHz Info BW 25.000 MHz
sc stans wsc stans
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4.5 BAND EDGE MEASUREMENT

45.1 LIMITS OF BAND EDGE MEASUREMENT

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. In the 1 MHz bands immediately
outside and adjacent to the frequency block a resolution bandwidth of at least one percent of the emission
bandwidth of the fundamental emission of the transmitter may be employed.

4.5.2 TEST SETUP

COMMUNICATION
SIMULATOR POWER SPLITTER 1 SPECTRUM
ANALYZER
20dB ATTENUATION
PAD
EUT

4.5.3 TEST PROCEDURES

a. All measurements were done at low and high operational frequency range.

b. The center frequency of spectrum is the band edge frequency and span is 1IMHz. RB of the spectrum
is 3kHz and VB of the spectrum is 10kHz (GSM/GPRS/EDGE).

c. The center frequency of spectrum is the band edge frequency and span is 5MHz. RB of the spectrum
is 100kHz and VB of the spectrum is 300kHz (WCDMA/LTE).

d. Record the max trace plot into the test report.
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454 TEST

RESULTS

Agilent Spectrum Anal

Agilent Spectrum Analyzer - 5

Agilent Spectrum Analyz S ——
- 1 LI R |08:53:09PM Octad, 20l - S0a o LI CFT|08:54:49PM Oct2d, 2014
Marker 1 1. GHz ] aug Type: RIS [ o| FPeakseach  |liptarker 1 1.910018000000 GHz ] BAvg Type: RIS TAEL 23 e Peak Search
FHO: Wide (7 Trig: Free Run B0, Wide 7o Trig: Free Run hs e
IFGain:Low #Atten: 30 dB N Peaid I GaimLow #Atten: 30 dB N Peak
MKr1 1.849 988 GHz extPeal Mkr1 1.910 018 GHz extPea
Ref Offset 16 dB Ref Offset 16 dB
[qgeisiv_Ref 35.00 dBm -19.11 dBm [ggeidy _Ref 35.00 dBm -19.22 dBm
% Next Pk Right{}| .. Next Pk Right
18 - ]
Pl ™ Y
) ™ Next Pk Left + Next Pk Lef
500 swm
50 L 5m w"r h/
) 1300 ) Marker Delta ( 130e] Marker Delta,
150 LY 15 ry
\ L 4
250 . ity iy,
r i Mkr—CF R "“ Mkr—CF
®0 r b sl
JF
450 45 4
i Mkr—RefLv W MEr—RefLv
L ol
i YR - e
| More More
Center 1.8500000 GHz Span 1.000 MHz 1of 2 l| Center 1.9100000 GHz Span 1.000 MHz 1012
#Res BW 3.9 kHz #VBW 12 kHz #Sweep 1.00's (1001 pts) #Res BW 3.9 kHz #VBW 12 KHz #Sweep 1.00's (1001 pts)
usc srans s srans

10:1104PM Ot 24, 2014

usc

stans)

5 ENSE INT A LIGH CFF 10:06:44PM Oct 24, 2014 [l P A ALIGH CFF
Marker 1 1.849998000000 GHz #hug Typs: RMS mcelias e Peak Search [Marker 1 1.910019000000 GHz ] #hvg Type: RMS Peak Search
PNO: Wide T Trig: Free Run PHO: Wide T 11ig: Free Run
IFGain:Low Atten: 30 dB IF Gain:Low #Atten: 30 dB
NextPeak NextPeak
e Offeet 16 68 MKr1 1.849 998 GHz e Offeet 16 08 MKr1 1.810 019 GHz
[qgeisiv_Ref 35.00 dBm -22.92 dBm [ggeidy _Ref 35.00 dBm -22.82 dBm
% Next Pk Right{}| .. Next Pk Right
s
Next Pk Left gy Next Pk Left
500 500 4
; "
50 1 sm P 5
) n 13100 i) Marker Delta I 130080 Marker Delta
150 -15 T
17 5 7 s
250 i £ oy - i Yoy
W N Mkr—CF o o Mkr—CF
*0 o LM 3o A
5 ! s
0 F Mkr—RefLvifl] ® Mkr—RefLv
Ly “hl
550 s 55 i o
iy b il
e et ‘J‘ 4 More Vgl More
Center 1.8500000 GHz Span 1.000 MHz 1of2 || Center 1.9100000 GHz Span 1.000 MHz 10r2
#Res B 3.9 kHz #VBW 12 kHz #Sweep 1.00's (1001 pts) #Res BIW 3.9 kHz #VBW 12 kHz #Sweep 1.00's (1001 pts)
—

CHANNEL

Agilent Spectrum Anal

Swept SA

[Marker 1 1.850000000000 GHz

[10:25: 3971 Ot

#hug Typs: RMS I NEETE:
9 Typ: e

Paak Search

Agilent Spectrum Analyzer - Swept SA

[Marker 1 1.91ﬂ0ﬂ0ﬂ0ﬁﬂﬂﬂ GHz

|
PHO: Wids o v Run

hvg Type: RMS AE[123 4
9 Top e

|10:27:z3 7 Ot

Peak Search

oEt|a R

Report No.: R

: + Trig: Free Run Trig:
osintow = #htten:30 dB oA NNNK N WGainiLow . #Atten:30 dB
NextPeak NextPeak
Mkr1 1.850 000 GHz Mkr1 1.910 000 GHz
Ref Offset 16 dB Ref Offset 16 dB
10 gereiv Ref 30.00 dBm -24.20 dBm 1o geiav Ref 30.00 dBm -25.12 dBm
n Next Pk Right| Next Pk Right|
0 - - =
Next Pk Left| Next Pk Left)
000 o
100 13 00 e 100 13 00 donl
Marker Deita| Marker Deita
200 Al 20 ’1
<300 -30 -
- Mkr—CF. - T Mkr—CF
a0 0
wo wkr—RerLvifll Mkr—RefLvi
400 50
More More
Center 1.850000 GHz Span 5.000 MHz 1of2 | Center 1.910000 GHz Span 5.000 MHz 1of2]
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
sc sans wsc sans
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LTE BAND 2

CHANNEL BANDWIDTH: 1.4MHz

CHANNEL

Agilent Spectrum Analyzer - Swept SA

usc

stans,

Aglent Spectrum Analyzer - Swept SA
- 05 o | e ) LA Peak Search | AT e 1T LA Pask Search
[Marker 1 1.849999000000 GHz ] BAvg Type: Log-Fur eak e [Marker 1 1.910006000000 GHz | #Avg Type: Log-Pur eakse
PHO: Vi T Trig: Free Run BN, Wide T Trig: Free Run P s
FGainLow #Atten: 30 dB IFGalnlow #Atten: 30 dB o
Ret Offset 16 48 Mkr1 1.849 999 GHz NextPeak Ret Offset 16 B Mkr1 1.910 006 GHz NextPeak
10 gereiv Ref 30.00 dBm -21.11 dBm 1o geiav Ref 30.00 dBm -20.32 dBm
n Next Pk Right| Next Pk Right|
10 a
Next Pk Left| Next Pk Left)
oo o
100 - 1300 e 1oo z - 13 00 donl
Y Marker Delta| e Marker Deita
200 b = B
00 - 0 2L e
Mkr-.CF: = Mkr-.CF
a0 — 0
e mkr—RerLvifll * Mkr—RefLvi
800 80
More More
Center 1.8500000 GHz Span 1.000 MHz 1of 2 l| Center 1.9100000 GHz Span 1.000 MHz 1012
#Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 s (1001 pts) #Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 s (1001 pts)

stans,

CHANNEL

Agilent Spectrum Analy

W o
[Marker 1 1.849998000000 GHz

=

AALIGN O
#Aug Type: Log-Pur Peak Search

Agilent Spectrum Analy:

W -
[Marker 1 1.910007000000 GHz

]
PNG: Wide (5 17ig: Free Run

6 RB

06:57,53PM Ot 31, 201
AEN 3 4

: Peak Search

DAL S
#hvg Type: Log-Pur

ET|a NN NN A

#Res BW 13 kHz
=

#VBW 51 kHz

#Sweep 1.00 s (1001 pts)

sans)

s

PO Vilda o Trig: Frae Run
IFGain:Low Atten: 30 4B IF Gain:Low #Atten: 30 dB
RefOffset 16,48 Mkr1 1.849 998 GHz NextPeak Ref Ofset 16,8 Mkr1 1.910 007 GHz NextPeal
10 gereiv Ref 30.00 dBm -26.57 dBm 1o geiav Ref 30.00 dBm -27.22 dBm
x Next Pk Right| Next Pk Right|
©
N L Rl - Next Pk Left| - P . Next Pk Left]
oco) 1 om
100 T 100 EETE |
Marker Delta ' Marker Delta
200 ’1 0 A
300 i k] —
. ) MKr—CF + wl ] MKrCF
400 - 20
o wkr—RefLvifl[ * MEr—RefLv
00 0
More More;
Center 1.8500000 GHz Span 1.000 MHz 1of2 || Center 1.9100000 GHz Span 1.000 MHz Torz
#Res BW 13 kHz #VBW 51 KkHz #Sweep 1.00's (1001 pts)

sans)

Report No.: RF141015C15-3

41

of 62

Report Format Version 5.0.0




LTE BAND 2

CHANNEL BANDWIDTH: 3MHz

CHANNEL

Agilent Spectrum Analyzer - Swept SA

usc

stans,

Agilent Spectrum Analyzer - Swept SA
W on_oc | SESEINT] | beak Search W l=s o ENGE T | Paak Search
Marker 1 1.849589000000 GHz ] g Type: Log-Pur o2k Se Marker 1 1.910004000000 GHz ] #Avg Type: Log-Pur eak Se.
PND: Wida (7 Trig: Free Run B0, Wide 7o Trig: Free Run s K
IFGain:Low #Atten: 30 dB N Peaid I GaimLow #Atten: 30 dB o N Peak
MKr1 1.849 989 GHz extPeal Mkr1 1.910 004 GHz extPea
Ref Offset 16 dB Ref Offset 16 dB
10 gereiv Ref 30.00 dBm -19.70 dBm 1o geiav Ref 30.00 dBm -18.86 dBm
n Next Pk Right| Next Pk Right|
w -
! Next Pk Left Next Pk Left
om | 1 oo
100 1300 doe 100 1300 donf
- Marker Delta ~ .‘ Marker Deital
200 o e -
300 — T k]
I Mkr—CF Mkr-—-CF
00| 0 e
w0 mkr—RefLviff| * Mkr—RefLvi
B0 60
More More
Center 1.8500000 GHz Span 1.000 MHz 1of 2 l| Center 1.9100000 GHz Span 1.000 MHz 1012
#Res BW 30 kHz #VBW 100 kHz #Sweep 1.00 s (1001 pts) #Res BW 30 kHz #VBW 100 kHz #Sweep 1.00 s (1001 pts)

stans,

CHANNEL

Agilent Spectrum Analy

L3 OC
arker 1 1.849989000000 GHz
PHO: Wide 31 :ﬂg: Free Run

SENSEINT)

A\ ALIGN CFF
#Aug Type: Log-Pur Peak Search

Agilent Spectrum Analy:

W -
[Marker 1 1.910000000000 GHz

Run

]
HO: Wide 5 Trig: Free

15 RB

DAL S
#hvg Type: Log-Pur Peak Search
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IFGainiLow Aten: 30 4B WFGainLow — #Atten: 30 dB
NextPeak NextPeak
Mkr1 1.849 989 GHz Mkr1 1.910 000 GHz
Ref Offset 15 dB. Ref Offset 15 dB
10 gereiv Ref 30.00 dBm -29.25 dBm 1o geiav Ref 30.00 dBm -28.47 dBm
x Next Pk Right| Next Pk Right|
n
My - Next Pk Left| _ [ Next Pk Left)
00| . ot
oo T 1o T |
Marker Deita| Marker Deita
200 20
.1
a0 o kS - = — ;
- - Mkr-.CF: . Mkr-.CF
a0 0
w0 wkr—RefLvifll Mkr—RefLvi
400 E
More. More
Center 1.8500000 GHz Span 1.000 MHz 1of 2| Center 1.9100000 GHz Span 1.000 MHz 1of2]
#Res BW 30 kHz #VBW 100 kHz #Sweep 1.00 s (1001 pts) #Res BW 30 kHz #VBW 100 kHz #Sweep 1.00 s (1001 pts)
usa. stans wsa stans
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LTE BAND 2

CHANNEL BANDWIDTH: 5MHz

CHANNEL

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - 5

Agilent Spectrum Anal

PeakSearch  |N|Marker 1 1.940000000000 GHz

A HLIGH CFF
Fhug Type: LogPur

|
#hvg Tioe: Log-Pur PeakSearch | ||Marker 1 1.940001000000 GHz | Hhug Type: Log Pur Pask rarch
Trig: Free Run s B0, Wide 7o Trig: Free Run Fe s
HArten: 30 4B cerlA NNHN K IFGainlow  #Aten:20 4B oeTlANNNNH
NextPeak| NextPeak
Ref Offset 15 08 Mkr1 1.850 000 GHz Ret Offeet 16 B Mkr1 1.910 001 GHz
19 g8idiv_Ref 35.00 dBm -24.68 dBm {9gakiv_Ref 30.00 dBm -23.41 dBm
og
- Next Pk Right| Next Pk Right
Next Pk Left] Next Pk Left)
50 om
s 100 1300 donf
— Marker Deltal Marker Delta
150 20 "
2
=0 N mir—cr|f || ~L. Mkr—CF
ey e
350 u 20 - —
PT| I— mkr—RefLvifl || = Mkr—RefLvi
550 60
More| More
Center 1.8500000 GHz Span 1.000 MHz 1of2{ | center 1.9100000 GHz Span 1.000 MHz 1of2
#Res B 100 kHz #VBW 300 kHz #Sweep 1.00's (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)

‘lmg‘,r e Run

Peak Search

A HLIGH CFF
Bvg Type: LogPur
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Marker 1 1.850000000000 GHz ]
PHO: Wide (1 Trid: Free Run A PHO: Wide
IFGain:Low #Atten: 30 dB . N Peaid I GaimLow #Atten: 30 dB . NextPeak
Mkr1 1.850 000 GHz extPeal Mkr1 1.910 000 GHz extPeal
Ref Offset 16 dB Ref Offset 16 dB
[ggeusiv_Ref 30.00 dBm -30.73 dBm [ogedy_Ref 30.00 dBm -27.97 dBm
x Next Pk Right| Next Pk Right|
0
- Next Pk Left| - Next Pk Left]
ooo . 0.00}
100 1300 doe 100 1300 donf
Marker Delta) Marker Delta
200 0
Iy
300 30 i — —}
Mkr—CF Mkr—CF
a0 .
o mkr—RefLvifl[ * Mkr—RefLvl
B0 60
More More:
Center 1.8500000 GHz Span 1.000 MHz 1of 2 l| Center 1.9100000 GHz Span 1.000 MHz 1012
#Res BIW 100 kHz #VBW 300 KHz #Sweep 1.00's (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00's (1001 pts)
usc srans s srans
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LTE BAND 2

CHANNEL BANDWIDTH: 10MHz

CHANNEL

Agilent Spectrum Anal

usc

stans,

[ ———
- T 1 N BLIGH CFF |- TG NBLIGN CFF___|07:46:19PM
IMarker 1 1.850000000000 GHz ] Baug Type: LogPor Peak Search IMarker 1 1.510002000000 GHz | BAvg Type: Log-Pur o Paak Ssarch
FHO: Wide (7 Trig: Free Run BO: Wids T3 Trig: Free Run s K
IFGain:Low #Atten: 30 dB . N Peaid I GaimLow #Atten: 30 dB o N Peak
Mkr1 1.850 000 GHz extPeal Mkr1 1.910 002 GHz extPeal
Ref Offset 16 dB Ref Offset 16 dB
[qgeisiv_Ref 30.00 dBm -32.44 dBm [ggeidy _Ref 30.00 dBm -33.37 dBm
n Next Pk Right| Next Pk Right|
w
Next Pk Left| Next Pk Left)
oco| o
100 1300 doe 100 1300 donf
Marker Delta) Marker Delta
200 0
00 'y » [ I\
- Mkr—CF: A & Mkr—CF
400 = - 20 %
w0 mkr—RefLviff| * Mkr—RefLvi
B0 60
More More:
Center 1.8500000 GHz Span 1.000 MHz 1of 2 l| Center 1.9100000 GHz Span 1.000 MHz 1012
#Res BIW 100 kHz #VBW 300 KHz #Sweep 1.00's (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00's (1001 pts)

stans,

CHANNEL

Agilent Spectrum Anal

50 RB
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Agilent Spectrum Analy SA
[ EusE T Peak Search S5 oy 748 41 et Peak Search
Marker 1 1.849981000000 GHz #Avg Typs: Log-Pur o2k Searcl IMarker 1 1.910075000000 GHz | #Avg Type: Log-Pur RAET35 256 o2k Searc
PO Vilda o Trig: Frae Run rellhaiits PO Wids T Trig: Free Run Tl
IFGain:Low — #Atten:30 dB cerja NHNH K FGainLow * #Atten: 30 B eT|a NN KRN
NextPeak NextPeak
Ref Offset 16 08 MKr1 1.849 981 GHz Ref Offset 16 6B Mkr1 1.910 075 GHz
[qgeisiv_Ref 30.00 dBm -35.05 dBm [ggeidy _Ref 30.00 dBm -30.74 dBm
x Next Pk Right| Next Pk Right|
n
Next Pk Left| Next Pk Left]
o oco)
100 A3 00 dom 100 13 00 donf
Marker Deita| Marker Deita
-00 20
1
1 — S S
| L I Mkr—CF Mkr—-CF
w0 0
o wkr—RefLvifl[ * MEr—RefLv
00 0
More More;
Center 1.8500000 GHz Span 1.000 MHz 10f2|]|center 1.9100000 GHz Span 1.000 MHz 1or2
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
c suans, wsc suans,
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LTE BAND 2

CHANNEL BANDWIDTH: 15MHz

CHANNEL

Agilent Spectrum Anal

usc

stans,

[ ———
- T 1 N BLIGH CFF |- G NBLIGN CFF___|08:01:19PM
IMarker 1 1.850000000000 GHz ] Baug Type: LogPor Peak Search IMarker 1 1.510000000000 GHz | BAvg Type: Log-Pur o Paak Ssarch
FHO: Wide (7 Trig: Free Run BO: Wids T3 Trig: Free Run s K
IFGain:Low #Atten: 30 dB . N Peaid I GaimLow #Atten: 30 dB o N Peak
Mkr1 1.850 000 GHz extPeal Mkr1 1.910 000 GHz extPeal
Ref Offset 16 dB Ref Offset 16 dB
[qgeisiv_Ref 35.00 dBm -36.65 dBm [ggeidy _Ref 35.00 dBm -37.74 dBm
= Next Pk Right{}] . Next Pk Right|
%
Next Pk Left| Next Pk Left)
500 swm
50 50
1900 e Marker Delta 13 00 el Marker Deita|
-850 15
50 - 2 =
, Mkr—CF } Mkr—CF
" N 'y
0 — - 3 —
0 mkr—RefLviff| Mkr—RefLvi
550 55
More More:
Center 1.8500000 GHz Span 1.000 MHz 1of 2 l| Center 1.9100000 GHz Span 1.000 MHz 1012
#Res BIW 150 KHz #VBW 470 kHz #Sweep 1.00's (1001 pts) #Res BW 150 kHz #VBW 470 kHz #Sweep 1.00's (1001 pts)

stans,

CHANNEL

Agilent Spectrum Anal

75 RB
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Agilent Spectrum Analy SA
[ E ENSE INT o sk Search E A 0603157 M et Peak Search
Marker 1 1.849990000000 GHz #Avg Typs: Log-Pur o2k Searcl IMarker 1 1.910043000000 GHz | #Avg Type: Log-Pur RAE[T33 256 o2k Searc
PNO: Wide o1 Trig: Free Run __‘ AN FHO: Wids o 1rig: Free Run Y'__‘ A
IFGain:Low — #Atten:30 dB cerja NHNH K FGainLow * #Atten: 30 B eT|a NN KRN
NextPeak NextPeak
Ref Offset 16 08 MKr1 1.849 990 GHz Ref Offset 16 6B Mkr1 1.910 043 GHz
[qgeisiv_Ref 35.00 dBm -35.38 dBm [ggeidy _Ref 35.00 dBm -31.93 dBm
% Next Pk Right{}| .. Next Pk Right
8
Next Pk Left| Next Pk Left]
50 500
500 400
13200 do Marker Delta) 13,000l Marker Delta
-150 15
20 25
Mkr—CF '1 Mkr—CF
sof— - ) —_— . Nl - .
0 wkr—RefLvifl[ MEr—RefLv
550 45
More More;
Center 1.8500000 GHz Span 1.000 MHz 10f2|]|center 1.9100000 GHz Span 1.000 MHz 1or2
#Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts) #Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts)
c suans, wsc suans,
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LTE BAND 2

CHANNEL BANDWIDTH: 20MHz

CHANNEL

Agilent Spectrum Anal

usc

stans,

[ ———
IMarker 1 1.849992000000 GHz ] Baug Type: LogPor Peak Search IMarker 1 1.510016000000 GHz | BAvg Type: Log-Pur Paak Ssarch
FHO: Wide (7 Trig: Free Run BO: Wids T3 Trig: Free Run s K
IFGain:Low #Atten: 30 dB . N Peaid I GaimLow #Atten: 30 dB o N Peak
MKr1 1.849 992 GHz extPeal Mkr1 1.910 016 GHz extPea
Ref Offset 16 dB Ref Offset 16 dB
[qgeisiv_Ref 35.00 dBm -39.86 dBm [ggeidy _Ref 35.00 dBm ~40.53 dBm
= Next Pk Right{}] . Next Pk Right|
%
Next Pk Left| Next Pk Left)
500 swm
500 4.00
1900 e Marker Delta 13 00 el Marker Deita|
150 15
%0 2
Mkr—CF Mkr—CF
0 1 oy S 1
T T
0 mkr—RerLvff| = = Mkr—RefLvi
550 55
More More:
Center 1.8500000 GHz Span 1.000 MHz 1of 2 l| Center 1.9100000 GHz Span 1.000 MHz 1012
#Res BIW 180 KHz #VBW 560 kHz #Sweep 1.00's (1001 pts) #Res BW 180 kHz #VBW 560 kHz #Sweep 1.00's (1001 pts)

stans,

CHANNEL

Agilent Spectrum Anal

usc

stans)

Agilent Spectrum Analy SA
[Marker 1 1.849976000000 GHz Bhug Type: Log-Pur PeakSearch Y ntarker 1 1.940011000000 GHz ] #hvg Type: Log-Pur e| PeskSearch
PNO: Wide o1 Trig: Free Run __‘ AN PNG: Wids (o Trig: Free Run Y'__‘ A
IFGain:Low — #Atten:30 dB cerja NHNH K FGainLow * #Atten: 30 B eT|a NN KRN
NextPeak NextPeak
Ref Offset 16.08 MKr1 1.849 976 GHz e Offeet 16 08 Mkr1 1.810 011 GHz
[qgeisiv_Ref 35.00 dBm -33.94 dBm [ggeidy _Ref 35.00 dBm -33.62 dBm
% Next Pk Right{}| .. Next Pk Right
s
Next Pk Left| Next Pk Left]
50 500
500 sm
13200 do Marker Delta) 13,000l Marker Delta
-150 -15
20 25
N Mkr—CF ’1 Mkr—CF
30— x 35 = ——t
0 wkr—RefLvifl[ MEr—RefLv
550 45
More More
Center 1.8500000 GHz Span 1.000 MHz 1of2 || Center 1.9100000 GHz Span 1.000 MHz 10r2
#Res BW 180 kHz #VBW 560 kHz #Sweep 1.00 s (1001 pts) #Res BW 180 kHz #VBW 560 kHz #Sweep 1.00 s (1001 pts)

s

stans)

Report No.: RF141015C15-3

46

of 62

Report Format Version 5.0.0




4.6 CONDUCTED SPURIOUS EMISSIONS

4.6.1 LIMITS OF CONDUCTED SPURIOUS EMISSIONS MEASUREMENT

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 emission limit is equal to

-13dBm.

4.6.2 TEST PROCEDURE

a. The EUT makes a phone call to the communication simulator. All measurements were done at low,
middle and high operational frequency range.

b. Measuring frequency range is from 30 MHz to 19.1GHz. 10dB attenuation pad is connected with
spectrum. RBW=1MHz and VBW=3MHz is used for conducted emission measurement.

4.6.3 TEST SETUP

COMMUNICATION
SIMULATOR

POWER SPLITTER

E SPECTRUM
ANALYZER

T

EUT

20dB ATTENUATION
PAD
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4.6.4 TEST RESULTS

GPRS EDGE
CHANNEL 661 CHANNEL 661

Agilent Spectrum Anal

Agllent Spectrum Analyzer - Swept S s
- ] ST 1 oir — 2 SENT 1 10:27 s2em Ceras, 2013
[Marker 1 3.718322416121 GHz Avg Type: Lag-P s PeakSearch  |l|Marker 1 3.81367 7183859 GHz | maceliasase| PuskSuarch
PO Fam o Trig: Frae Run e T B0 Fasr T Trig: Free Run ekl
WGaintow * #Atter:30 5 € Whaimlow * #Atten: 30 d8 g
NextPeak NextPeak
Ref Offset 15 dB. Mkr1 3.718 3 GHz Ref Offset 15 dB Mkr1 3.813 7 GHz
{ggeiv _Ref 35.00 dBm -30.57dBml | {gewi_Ref 35.00 dBm -29.84 dBm
= Next Pk Right{}] . Next Pk Right|
1
Next Pk Left| Next Pk Left)
5m 500
500 400
13200 do Marker Delta) 13,000l Marker Delta
150 -15
250 1 2 1
[ Mkr—CF MkrCF
%0 dadlail i L e e o . _— L e L ™ o ikl o b
5 ey Y et o
“ mkr—RerLvifll Mkr—RefLvi
550 45
More More
Start 30 MHz Stop 19.100 GHz 1or2f||start 30 MHz Stop 19.100 GHz 10r2
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts)
™ sans, wec sans,
i
Marker 13.705926296315 GHz L Peak Searc
PNO: Fast o0 PN
IFGainLow . N Peaid
ext Peal
Ref Offset 16.08 MKr1 3.705 9 GHz
10 aRey Ref 35.00 dBm -29.41 dBm
= Next Pk Right|
1
Next Pk Left|
sm
500
1300 5] Marker Delta
-850
20 1
L] Mkr—CF
250 i PRV v a——
i
o Mkr—RefLv
550
More
Start 30 MHz Stop 19.100 GHz 10f2]
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts)
sc suans
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LTE BAND 2

CHANNEL 18900

Channel Bandwidth: 1.4MHz

Swept SA

Agilent Spectrum Analyzer

Channel Bandwidth: 3MHz

Agilent Spectrum Anay:

Swept SA

|- e ) T A cr 1w Tsa o EEINT L Anugcer
[Marker 1 3.817491374569 GHz e Free Run Avg Type: Log-Pur PeakSearch  |N|Marker 1 3.757417870894 GHz | igFree rum Avg Type: Log-Pur Peak Search
Fosinow ™ htten: 30 dB oo bt S yaten: 20 4B cetlP NN R
NextPeak NextPeak
Ref Offset 16,48 Mkr1 3.817 5 GHz Ref Offset 16 B Mkr1 3.757 4 GHz
10 gereiv Ref 35.00 dBm -21.69 dBm 1o geiav Ref 35.00 dBm -24,95 dBm
= Next Pk Right| Next Pk Right|
®
Next Pk Left| Next Pk Left)
500 sm
500 S0
1900 e Marker Delta 13 00 el Marker Deita|
150 4 -15
4 1
20 %
Mkr—CF. Mkr—CF
o b oy Lk sl T 4 . i e o L st Lt L pas
= W"v Rl it o a W e Ml 0 g
o mkr—RerLvifll ** Mkr—RefLvi
550 55
More More:
Start 30 MHz Stop 19.100 GHz 1of 2}l Start 30 MHz Stop 19.100 GHz 1012
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505 ms (20000 pts)
e stanss wsa stanss
Channel Bandwidth: 5SMHz Channel Bandwidth: 10MHz
Aglent Spectrum Analy Agllent Spectrum Analyzer - Swept S
iF Sese ] ALALICFF—[0B-2,00PM Gt 31 Peak Search i 615 INT Y T e—
Marker 1 3.756464323216 GHz T Avg Type: Log-Pur T eak Seard [Marker 1 3.801281064053 GHz Trig:Fres Rum Avg Type: Log-Pur matfiasase| PeokSwarc
lsinton * #htten:30 dB PAN W ntme ™ #htten: 30 d8 pcbrerd
NextPeak NextPeak
RefOfset 16,48 Mkr1 3.756 5 GHz Ref Ofset 16,8 Mkr1 3.801 3 GHz
10 gereiv Ref 35.00 dBm -26.27 dBm 1o geiav Ref 35.00 dBm -26,57 dBm
% Next Pk Right| Next Pk Right|
"
Next Pk Left Next Pk Left
500 sm
50 5m
13200 do Marker Delta) 13,000l Marker Delta
150 15
1 1
20 %
Mkr—CF. Mkr—CF
. o " Lo bl bl e - sk Lo L - | —— e m
- W—' il PP o - M'—— hanaitile o g - e
“0 wkr—RefLvifll < Mkr—RefLvi
550 55
More More
Start 30 MHz Stop 19.100 GHz 1orzlf start 30 MHz Stop 19.100 GHz 1012
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505 ms (20000 pts)
sc stans wsc stans

Channel Bandwidth: 15MHz

Agilent Spectrum Analy

r - Swept

Channel Bandwidth: 20MHz

Agilent Spectrum Analyzer - Sw
s e INT) - CFF. Peak Ssarch 1 F C ENGE INT| | I T . Joe:30: Peak Search
[Marker 1 3.791745587279 GHz Avg Type: Log-Par [Marker 1 3.782210110506 GHz | Avg Type: Log-Par "
PHO- Fasi T Trig: Free Run PHO: Fast (5 Trig:Free Run
IFGainLow #Atten: 30 dB N Peald IFGalnlow #Atten: 30 dB N Peak
MKr1 3,791 7 GHz extPeal MKr1 3,782 2 GHz extPeal
Ref Offset 16 dB Ref Offsat 16 dB
10 gereiv Ref 35.00 dBm -25.47 dBm 1o geiav Ref 35.00 dBm -23.07 dBm
= Next Pk Right| Next Pk Right|
®
Next Pk Left| Next Pk Left)
500 sm
500 S0
1900 e Marker Delta 13 00 el Marker Deita|
150 15
1 4 !
20 %
Mkr—CF. Mkr—CF
s ke b o CLagiied . Lty i pbil o Ll
g e gl %0 F’ R e o
mkr—RerLvifll ** Mkr—RefLvi
550 55
More More:
Start 30 MHz Stop 19.100 GHz 1of 2}l Start 30 MHz Stop 19.100 GHz 1012
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501 ms (20000 pts)
™ stanss wsc stanss
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4.7 RADIATED EMISSION MEASUREMENT

4.7.1 LIMITS OF RADIATED EMISSION MEASUREMENT

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 emission limit is equal to
-13dBm.

4.7.2 TEST PROCEDURES

a. Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on
the 0.8m height of Turn Table, rotated the table around 360 degrees to search the maximum radiation
power and receiver antenna shall be rotated vertical and horizontal polarization and moved height from
1m to 4m to find the maximum polar radiated power. The “Read Value” is the spectrum reading the
maximum power value.

b. The substitution horn antenna is substituted for EUT at the same position and signals generator export
the CW signal to the substitution antenna via a TX cable. Rotated the Turn Table and moved receiving
antenna to find the maximum radiation power. Adjust output power level of S.G to get a Value of
spectrum reading equal to “Read Value” of step a. Record the power level of S.G

¢. EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn.

d. E.R.P power can be calculated form E.Il.R.P power by subtracting the gain of dipole, E.R.P power =
E.I.R.P power - 2.15dBi.

NOTE: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1MHz/3MHz.

4.7.3 DEVIATION FROM TEST STANDARD

No deviation
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4.7.4 TEST SETUP

Radio absorhing material  gislded Case Ground Plane

Spectum

]
=l loooo

oo ag E..._I-_....

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.7.5 TEST RESULTS

GPRS:

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 13
cLevel (dBm/m) Date: 2014-10-22
-10 PART22i24
7 6dB
-20 1 .
= 8 10
g
-40 3
3
-50 5 |
-60(}4
-70
s 301000. 3000. 5000. 7000. 9000. 11000. 13000. 15000. 17000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 3m HORIZONTAL
Remark : GPRS1900 Link
Tested by: Anson Lin
Plane s Y
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
3 96.69 -56.33 -45.88 -13.60 -43.33 -10.45 Peak
2 152.85 -54.41 -48.00 -13.80 -41.41 -6.41 Peak
3 180.12 -45.90 -40.23 -13.00 -32.90 -5.67 Peak
4 309.16 -63.69 -57.38 -13.00 -56.69 -6.31 Peak
5 485.50 -54.61 -51.15 -13.60 -41.61 -3.46 Peak
6 604.56 -63.99 -63.71 -13.86 -56.99 -0.28 Peak
7 pp 3768.00 -19.30 -11.9@ -13.9@ -6.3@0 -8.30 Peak
8 5640.00 -34.39 -32.49 -13.00 -21.39 -1.90 Peak
9 7520.00 -39.31 -43.26 -13.00 -26.31 3.95 Peak
10 9400.00 -34.86 -41.29 -13.00 -21.86 6.43 Peak
11 11280.60 -39.78 -47.92 -13.80 -26.78 8.14 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
0 Level (dBm/m) Date: 2014-10-23
-10 PART22i24
7 -
cdB
-20 -
-30 T
8 10 1
50fg.
-60
-70
- 301000. 3000. 5000. 7000. 9000. 11000. 13000. 15000. 17000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 3m VERTICAL
Remark : GPRS1900 Link
Tested by: Anson Lin
Plane sY
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 41.61 -45.81 -43.62 -13.00 -32.81 -1.39 Peak
2 151.23 -54.67 -48.29 -13.00 -41.67 -6.38 Peak
3 201.18 -53.45 -45.54 -13.00 -40.45 -7.91 Peak
4 307.70 -67.25 -60.93 -13.00 -54.25 -6.32 Peak
5 486.20 -54.66 -51.20 -13.60 -41.66 -3.46 Peak
6 605.20 -61.10 -60.84 -13.00 -48.180 -8.26 Peak
7 pp 3760.00 -16.6@ -8.30 -13.00 -3.60 -8.30 Peak
8 5640.00 -37.53 -35.63 -13.00 -24.53 -1.90 Peak
9 7520.80 -33.64 -37.59 -13.80 -28.64  3.95 Peak
10 9400.00 -37.18 -43.61 -13.00 -24.18 6.43 Peak
11 11280.00 -39.26 -47.4@ -13.60 -26.26 8.14 Peak
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EDGE:

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 13
0 Level (dBm/m) Date: 2014-10-23
-10 PART22/24
20 5
-30
2 4
3
40 5
-50
-60)
_71
$ 1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 3m HORIZONTAL
Remark EDGE1960 Link
Tested by: Anson Lin
Plane - 3
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 pp 3760.00 -22.63 -14.33 -13.80 -9.63 -8.30 Peak
2 5640.00 -36.06 -34.16 -13.00 -23.06 -1.90 Peak
3 7520.00 -39.43 -43.38 -13.00 -26.43 3.95 Peak
4 9400.00 -36.21 -42.64 -13.00 -23.21 6.43 Peak
5 11280.00 -42.95 -51.09 -13.00 -29.95 8.14 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
0 Level (dBm/m) Date: 2014-10-23
-10 1 I i 1 PART22/24
20 -
-30
2 4
40 . 2| 5
-50
-60
-70
-801 000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 3m VERTICAL
Remark : EDGE1900 Link
Tested by: Anson Lin
Plane =

Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm/m dBm dBm/m dB dB/m

1 pp 3760.00 -19.83 -11.53 -13.00 -6.83 -8.30 Peak
2 5640.00 -41.31 -39.41 -13.00 -28.31 -1.90 Peak
3 7520.00 -35.47 -39.42 -13.00 -22.47 3.95 Peak
4 9400.00 -38.53 -44.96 -13.00 -25.53 6.43 Peak
5 11280.00 -40.23 -48.37 -13.00 -27.23 8.14 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 13
0 Level (dBm/m) Date: 2014-10-23
-10 PART22/24
20 1
-30
40 2 2 4
-50
-60)
-70
$ 1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART22/24 3m HORIZONTAL
Remark : WCDMA Band II Link
Tested by: Anson Lin
Plane sl o
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB  dB/m
1 pp 3760.00 -22.82 -14.52 -13.00 -9.82 -8.30 Peak
2 5640.00 -40.43 -38.53 -13.00 -27.43 -1.90 Peak
3 7520.00 -39.74 -43.69 -13.00 -26.74 3.95 Peak
4 9400.00 -40.44 -46.87 -13.00 -27.44 6.43 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
0 Level (dBm/m) Date: 2014-10-23
-10 PART22/24
20 1
-30
3 4
-40 1 2
-50
-60
-70
$ 1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 3m VERTICAL
Remark : WCDMA Band II Link
Tested by: Anson Lin
Plane 3
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 pp 3760.00 -22.48 -14.18 -13.00 -9.48 -8.30 Peak
2 5640.00 -41.90 -40.00 -13.00 -28.90 -1.90 Peak
3 7520.00 -37.21 -41.16 -13.00 -24.21  3.95 Peak
4 9400.00 -38.87 -45.30 -13.00 -25.87 6.43 Peak
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LTE BAND 2

CHANNEL BANDWIDTH: 20MHz / QPSK

Bureau Veritas Consumer

Products Services Ltd.,Taoyuan Branch

Data: 13
0 Level (dBm/m) Date: 2014-10-28
-10 PART22/24
— 7 6dB
-20
-30
9
10
-40 8
-50
-60
70
o 301000. 3000. 5000. 7000. 9000. 11000. 13000. 15000. 17000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 3m HORIZONTAL
Remark LTE Band II 26M_QPSK(1,0) Link
Tested by: Anson Lin
Plane - 4
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB  dB/m
1 153.93 -49.99 -43.57 -13.00 -36.99 -6.42 Peak
2 160.95 -47.10 -40.57 -13.00 -34.10 -6.53 Peak
3 182.01 -51.03 -45.13 -13.00 -38.03 -5.90 Peak
4 592.60 -66.51 -65.95 -13.00 -53.51 -0.56 Peak
5 694.80 -64.75 -66.10 -13.00 -51.75 1.35 Peak
6 772.50 -63.98 -65.92 -13.00 -50.98 1.94 Peak
7 pp 3742.40 -19.44 -11.09 -13.00 -6.44 -8.35 Peak
8 5613.60 -44.59 -42.7@ -13.00 -31.59 -1.89 Peak
9 7484.80 -37.03 -40.93 -13.00 -24.03 3.90 Peak
10 9356.00 -40.86 -47.00 -13.80 -27.86 6.14 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
0 Level (dBm/m) Date: 2014-10-28
-10 PART22/24
20— 7 —
-30
g 9 10
-40
-50
-70
-8030 1000. 3000. 5000. 7000. 9000. 11000. 13000. 15000. 17000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 3m VERTICAL
Remark LTE Band II 26M_QPSK(1,0) Link
Tested by: Anson Lin
Plane s X
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB  dB/m
1 30.27 -39.33 -40.40 -13.00 -26.33 1.07 Peak
2 58.35 -49.73 -43.93 -13.00 -36.73 -5.80 Peak
3 64.56 -52.11 -44.39 -13.00 -39.11 -7.72 Peak
4 643.70 -65.61 -66.85 -13.00 -52.61 ©.44 Peak
5 752.90 -64.20 -66.01 -13.00 -51.20 1.81 Peak
6 785.10 -64.16 -66.18 -13.00 -51.16 2.02 Peak
7 pp 3742.40 -21.67 -13.32 -13.00 -8.67 -8.35 Peak
8 5613.6@ -36.55 -34.66 -13.0@ -23.55 -1.89 Peak
9 7484.80 -37.18 -41.08 -13.00 -24.18 3.90 Peak
10 9356.00 -34.27 -40.41 -13.00 -21.27 6.14 Peak
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5 PHOTOGRAPHS OF THE TEST CONFIGURATION

Please refer to the attached file (Test Setup Photo).
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6 INFORMATION ON THE TESTING LABORATORIES

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to
provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are
accredited and approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab: Hsin Chu EMC/RF/Telecom Lab:
Tel: 886-2-26052180 Tel: 886-3-5935343
Fax: 886-2-26051924 Fax: 886-3-5935342

Hwa Ya EMC/RF/Safety Lab:
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.
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7 APPENDIX A — MODIFICATIONS RECORDERS FOR ENGINEERING
CHANGES TO THE EUT BY THE LAB

No any modifications were made to the EUT by the lab during the test.

—-END---
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