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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. The report
must not be used by the client to claim product certification, approval, or endorsement by TAF or any government agencies.
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1 Certificate of Conformity

Product: Smartphone
Brand: HTC
Test Model: 2PST200
Sample Status: Identical Prototype
Applicant: HTC Corporation
Test Date: Mar. 15, 2016 ~ Apr. 01, 2016

Standards: FCC Part 24, Subpart E

The above equipment 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.

Lf/af af fu an c(f

Prepared by : , Date: Apr. 28, 2016

Vera Huang / Specialist

rf”

Approved by : , Date: Apr. 28, 2016
Stanley Wu / Assistant Manager
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2  Summary of Test Results

Applied Standard: FCC Part 24 & Part 2

FCC
Test Item Result Remarks
Clause
2.1046 . . : . -
24,932 Effective Isotropic Radiated Power Pass Meet the requirement of limit.
2.1046 Peak to Average Ratio Pass Meet the requirement of limit
24.232(d) 9 d :
21055 Frequency Stability Pass Meet the requirement of limit.
24.235
2.1049 Occupied Bandwidth Pass Meet the requirement of limit
24.238(b) P d '
24.238(b) Band Edge Measurements Pass Meet the requirement of limit.
2.1051 . o . -
24238 Conducted Spurious Emissions Pass Meet the requirement of limit.
21053 Meet the requirement of limit.
’ Radiated Spurious Emissions Pass Minimum passing margin is -26.57 dB
24.238
at 30.00 MHz.

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:

M ; F Expended Uncertainty
easuremen requency
(k=2) (&)
Conducted Emissions at mains ports 150 kHz ~ 30 MHz 2.44 dB
30 MHz ~ 200 MHz 2.93 dB
Radiated Emissions up to 1 GHz
200 MHz ~1000 MHz 2.95dB
1 GHz ~ 18 GHz 2.26 dB
Radiated Emissions above 1 GHz
18 GHz ~ 40 GHz 1.94 dB

Report No.: RF160317C10-4 Page No. 5/55
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2.2 Test Site And Instruments

Description & Model No. Serial No. Date of Calibration Due. Datg of

Manaufacturer Calibration
;Z?lteﬁtece"’er N9038A MY51210203 Jan. 21, 2016 Jan. 20, 2017
igﬁggt“m Analyzer N9O10A MY52220314 Sep. 03, 2015 Sep. 02, 2016
Spectrum Analyzer
R DE & SCEWARZ FSU43 101261 Dec. 17, 2015 Dec. 16, 2016
BILOG Antenna
CCHWARZBEGK VULB9168 9168-472 Jan. 07, 2016 Jan. 06, 2017
HORN Antenna
CCHWARZBECK BBHA 9120 D 9120D-969 Jan. 04, 2016 Jan. 03, 2017
Double Ridge Guide Horn
Antonra ENMGO 3115 5619 Jan. 04, 2016 Jan. 03, 2017
BILOG Antenna
CCHWARZBEGK VULB 9168 9168-153 Jan. 07, 2016 Jan. 06, 2017
Loop Antenna EM-6879 269 Jul. 31, 2015 Jul. 30, 2016
Agilent Communications | gq64 Series 10 | MY53201073 Jul. 03, 2015 Jul. 02, 2017
Tester-Wireless
Eﬁé’r‘p"f'er EMC 012645 980115 Dec. 21, 2015 Dec. 20, 2016
Eﬁé’r‘p"f'er EMC 184045 980116 Dec. 21, 2015 Dec. 20, 2016
Eﬁg’r‘p“f'er EMC 330H 980112 Dec. 28, 2015 Dec. 27, 2016
Power Meter ML2495A 1232002 Sep. 21, 2015 Sep. 20, 2016
Anritsu
i;"r’;’t‘;sensor MA2411B 1207325 Sep. 21, 2015 Sep. 20, 2016
RF signal cable 309219/4
HUBERTSUHNNER SUCOFLEX 104 050114 Oct. 12, 2015 Oct. 11, 2016
RF signal cable
HUBER +SULNNER SUCOFLEX 104 250130/4 Oct. 12, 2015 Oct. 11, 2016
RF Coaxial Cable 8D-FB Cable-Ch10-01 | Oct. 12, 2015 Oct. 11, 2016
Worken
Software E3
BV ADT 6.120103 NA NA NA
fﬂrl‘:te””a Tower MFA-440H NA NA NA
Ll“Fm Table MFT-201SS NA NA NA
Antenna Tower &Turn
Table Controller MF-7802 NA NA NA

MF

Note: 1. The calibration interval of the above test instruments is 12 / 24 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 preamplifier (model: EMC 184045) are used only for the measurement of
emission frequency above 1 GHz if tested.
4. The FCC Site Registration No. is 690701.
5. The IC Site Registration No. is IC7450F-10.
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3  General Information

3.1 General Description of EUT
Product Smartphone
Brand HTC
Test Model 2PST200

Power Supply Rating

5.0 Vdc (adapter or host equipment)
3.85 Vdc (Li-ion battery)

GSM/GPRS GMSK
: EDGE GMSK, 8PSK
Modulation Type
WCDMA BPSK
LTE QPSK, 16QAM
GSM/GPRS/EDGE 1850.2 ~ 1909.8 MHz
WCDMA 1852.4 ~ 1907.6 MHz

Frequency Range

LTE Band 2 (Channel Bandwidth: 1.4 MHz)

1850.7 ~ 1909.3 MHz

LTE Band 2 (Channel Bandwidth: 3 MHz)

1851.5 ~1908.5 MHz

LTE Band 2 (Channel Bandwidth: 5 MHZz)

1852.5 ~ 1907.5 MHz

LTE Band 2 (Channel Bandwidth: 10 MHz)

1855.0 ~ 1905.0 MHz

LTE Band 2 (Channel Bandwidth: 15 MHz)

1857.5 ~1902.5 MHz

LTE Band 2 (Channel Bandwidth: 20 MHz)

1860.0 ~ 1900.0 MHz

GSM/GPRS 758.75 mW
EDGE 335.97 mW
WCDMA 180.01 mw
LTE Band 2 (Channel Bandwidth: 1.4 MHz) 138.48 mW
Max. EIRP Power LTE Band 2 (Channel Bandwidth: 3 MHz) 141.71 mW
LTE Band 2 (Channel Bandwidth: 5 MHz) 144.34 mW
LTE Band 2 (Channel Bandwidth: 10 MHz) 148.05 mW
LTE Band 2 (Channel Bandwidth: 15 MHZz) 150.11 mW
LTE Band 2 (Channel Bandwidth: 20 MHz) 151.50 mwW
GSM/GPRS 249KGXW
EDGE 247KG7TW
WCDMA 4AM16FOW
LTE Band 2 (Channel Bandwidth: 1.4 MHZz) 1M09G7D
Emission Designator LTE Band 2 (Channel Bandwidth: 3 MHz) 2M70G7D
LTE Band 2 (Channel Bandwidth: 5 MHZz) 4M50G7D
LTE Band 2 (Channel Bandwidth: 10 MHz) 8M97G7D
LTE Band 2 (Channel Bandwidth: 15 MHZz) 13M5G7D
LTE Band 2 (Channel Bandwidth: 20 MHz) 17MOW7D

Antenna Type

Fixed Internal Antenna

Accessory Device

Refer to Note as below

Data Cable Supplied

Refer to Note as below

Note:
1. The EUT’s accessories list refers to Ext. Pho.
2. The above EUT information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications or user's manual.

R

eport No.: RF160317C10-4

Page No. 7 /55

Report Format Version: 6.1.1




[BUREAU |
VERITAS

3.2 Configuration of System under Test

<Radiated Emission Test>

—0

EUT

(Powered from AC Adapter)

Earphone
Test table zzz

33

Universal Radio
Communication
Tester
*Kept in a remote area
<E.l.LR.P. Test>
EUT (Powered from battery)
Test table

55

Universal

Communication
Tester

Radio

*Kept in a remote area

3.2.1 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.

Report No.: RF160317C10-4 Page No. 8/55
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3.3 Test Mode Applicability and Tested Channel Detail

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 when positioned as the table below. Following channel(s) was (were) selected for
the final test as listed below:

Band EIRP Radiated Emission
GSM Y-plane X-axis
EDGE Y-plane X-axis
WCDMA Y-plane X-axis
LTE Band 2 X-plane X-axis
GSM
EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
- EIRP 512 to 810 512, 661, 810 GSM, EDGE
- Frequency Stability 512 to 810 661 GSM, EDGE
- Occupied Bandwidth 512 to 810 512, 661, 810 GSM, EDGE
- Band Edge 512 to 810 512, 810 GSM, EDGE
- Peak to Average Ratio 512 to 810 512, 661, 810 GSM, EDGE
- Condcudeted Emission 512 to 810 661 GSM, EDGE
- Radiated Emission 512 to 810 661 GSM, EDGE
WCDMA
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
- Band Edge 9262 to 9538 9262, 9538 WCDMA
- Peak to Average Ratio 9262 to 9538 9262, 9400, 9538 WCDMA
- Condcudeted Emission 9262 to 9538 9400 WCDMA
- Radiated Emission 9262 to 9538 9400 WCDMA

Report No.: RF160317C10-4
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EUT
. Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
18607 to 19193 18607, 18900, 19193 1.4 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
18615 to 19185 18615, 18900, 19185 3 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
EIRP 18625 to 19175 18625, 18900, 19175 5 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
18650 to 19150 18650, 18900, 19150 10 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
18675 to 19125 18675, 18900, 19125 15 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
18700 to 19100 18700, 18900, 19100 20 MHz QPSK, 16QAM | 1 RB/0 RB Offset
18607 to 19193 18900 1.4 MHz QPSK 1 RB /0 RB Offset
18615 to 19185 18900 3 MHz QPSK 1 RB/ 0 RB Offset
Frequency 18625 to 19175 18900 5 MHz QPSK 1 RB /0 RB Offset
Stability 18650 to 19150 18900 10 MHz QPSK 1 RB /0 RB Offset
18675 to 19125 18900 15 MHz QPSK 1 RB/ 0 RB Offset
18700 to 19100 18900 20 MHz QPSK 1 RB /0 RB Offset
18607 to 19193 18607, 18900, 19193 1.4 MHz QPSK, 16QAM | 6 RB/ 0 RB Offset
18615 to 19185 18615, 18900, 19185 3 MHz QPSK, 16QAM | 15 RB / 0 RB Offset
Occupied 18625 to 19175 18625, 18900, 19175 5 MHz QPSK, 16QAM | 25 RB / 0 RB Offset
Bandwidth 18650 to 19150 18650, 18900, 19150 10 MHz QPSK, 16QAM | 50 RB/ 0 RB Offset
18675 to 19125 18675, 18900, 19125 15 MHz QPSK, 16QAM | 75 RB / 0 RB Offset
18700 to 19100 18700, 18900, 19100 20 MHz QPSK, 16QAM [100 RB / 0 RB Offset
18607 to 19193 18607, 18900, 19193 1.4 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
18615 to 19185 18615, 18900, 19185 3 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
Peak to 18625 to 19175 18625, 18900, 19175 5 MHz QPSK, 16QAM | 1 RB/0 RB Offset
Average Ratio | 18650 to 19150 18650, 18900, 19150 10 MHz QPSK, 16QAM | 1 RB/0 RB Offset
18675 to 19125 18675, 18900, 19125 15 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
18700 to 19100 18700, 18900, 19100 20 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
1 RB /0 RB Offset
18607 1.4 MHz QPSK
6 RB / 0 RB Offset
18607 to 19193
1 RB /5 RB Offset
19193 1.4 MHz QPSK
6 RB / 0 RB Offset
1 RB /0 RB Offset
18615 3 MHz QPSK
15 RB / 0 RB Offset
18615 to 19185
3 MH QPSK 1 RB/ 14 RB Offset
z
19185 15 RB/ 0 RB Offset
1 RB /0 RB Offset
18625 5 MHz QPSK
25 RB / 0 RB Offset
18625 to 19175
1 RB/ 24 RB Offset
19175 5 MHz QPSK
25 RB/ 0 RB Offset
- Band Edge 1 RB/ 0 RB Offset
18650 10 MHz QPSK
50 RB / 0 RB Offset
18650 to 19150
10 MH QPSK 1 RB/ 49 RB Offset
z
19150 50 RB / 0 RB Offset
1 RB /0 RB Offset
18675 15 MHz QPSK
75 RB / 0 RB Offset
18675 to 19125
1 RB/ 74 RB Offset
19125 15 MHz QPSK
75 RB / 0 RB Offset
1 RB/ 0 RB Offset
18700 20 MHz QPSK
100 RB / 0 RB Offset
18700 to 19100
1 RB /99 RB Offset
19100 20 MHz QPSK

100 RB / 0 RB Offset
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. Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
18607 to 19193 18900 1.4 MHz QPSK 1 RB /0 RB Offset
18615 to 19185 18900 3 MHz QPSK 1 RB /0 RB Offset
Conducted 18625 to 19175 18900 5 MHz QPSK 1 RB /0 RB Offset
Emission 18650 to 19150 18900 10 MHz QPSK 1 RB /0 RB Offset
18675 to 19125 18900 15 MHz QPSK 1 RB /0 RB Offset
18700 to 19100 18900 20 MHz QPSK 1 RB /0 RB Offset
Radiated 18700 to 19100 18900 20 MHz QPSK 1RB /0 RB Offset
Emission

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

Test Condition:

Test Item Environmental Conditions Input Power Tested By

EIRP 26 deg. C, 58 % RH 3.85 Vvdc Wayne Lin

Frequency Stability 26 deg. C, 58 % RH 3.85 Vvdc Wayne Lin

Occupied Bandwidth 26 deg. C, 58 % RH 3.85 Vvdc Wayne Lin

Band Edge 26 deg. C, 58 % RH 3.85 Vvdc Wayne Lin

Peak to Average Ratio 26 deg. C, 58 % RH 3.85 Vdc Wayne Lin

Condcudeted Emission 26 deg. C, 58 % RH 3.85 Vvdc Wayne Lin
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Gavin Wu / Toby Tian

3.4 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

3.5 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

KDB 971168 D01 Power Meas License Digital Systems v02r02
ANSI/TIA/EIA-603-D 2010

NOTE: All test items have been performed and recorded as per the above standards.

Report No.: RF160317C10-4 Page No. 11 /55 Report Format Version: 6.1.1
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4

4.1

Test Types and Results

Output Power Measurement

4.1.1 Limits of Output Power Measurement

Mobile / Portable station are limited to 2 watts e.i.r.p.

4.1.2 Test Procedures

EIRP / ERP Measurement:

a.

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

Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8 m 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.

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.

EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn.E.R.P power can
be calculated form E.I.R.P power by subtracting the gain of dipole, E.R.P power = E.I.P.R power - 2.15
dBi.

Conducted Power Measurement:
The EUT was set up for the maximum power with GSM, GPRS, EDGE, WCDMA, CDMA, and 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.: RF160317C10-4 Page No. 12/55 Report Format Version: 6.1.1




4.1.3 Test Setup
EIRP / ERP Measurement:

Radio ahsoxrbing material  ghielded Case

Spectrum

Ground Plane

]

[
00 0 (Se—t

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

Conducted Power Measurement:

COMMUNICATION
SIMULATOR

EUT
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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
GSM (GMSK, 1Tx-slot) 29.65 29.84 29.80
GPRS (GMSK, 1Tx-slot) 29.62 29.81 29.70
GPRS (GMSK, 2Tx-slot) 28.63 28.79 28.69
GPRS (GMSK, 3Tx-slot) 27.76 27.89 27.79
GPRS (GMSK, 4Tx-slot) 26.75 26.93 26.82
EDGE (8PSK, 1Tx-slot) 26.25 26.39 26.33
EDGE (8PSK, 2Tx-slot) 26.05 26.25 26.21
EDGE (8PSK, 3Tx-slot) 25.96 26.20 26.16
EDGE (8PSK, 4Tx-slot) 25.68 25.95 25.85
Band WCDMA I

Channel 9262 9400 9538
Frequency (MHz) 1852.4 1880.0 1907.6
RMC 12.2K 23.31 23.15 23.28
HSDPA Subtest-1 22.53 22.37 22.45
HSDPA Subtest-2 22.64 22.49 22.63
HSDPA Subtest-3 22.12 21.97 22.08
HSDPA Subtest-4 21.90 21.74 21.82
HSUPA Subtest-1 22.49 22.34 22.41
HSUPA Subtest-2 21.23 21.03 21.17
HSUPA Subtest-3 21.13 20.96 21.04
HSUPA Subtest-4 20.72 20.48 20.58
HSUPA Subtest-5 22.15 22.00 22.11
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QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
. 18607 18900 19193 MPR 18607 18900 19193 MPR
BW Size Offset
1850.7 1880.0 1909.3 (dB) 1850.7 1880.0 1909.3 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.39 22.36 22.31 0 21.41 21.31 21.33 1
1 2 22.37 22.32 22.31 0 21.38 21.32 21.31 1
1 5 22.32 22.32 22.31 0 21.33 21.31 21.32 1
2/1.4M 3 0 22.31 22.31 22.33 0 21.33 21.31 21.32 1
3 1 22.34 22.32 22.31 0 21.31 21.32 21.39 1
3 3 22.33 22.31 22.31 0 21.32 21.32 21.33 1
6 0 21.38 21.35 21.31 1 20.76 20.49 20.55 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
. 18615 18900 19185 MPR 18615 18900 19185 MPR
BW Size Offset
1851.5 | 1880.0 | 1908.5 (dB) 18515 | 1880.0 | 19085 | (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.40 22.31 22.33 0 21.43 21.31 21.36 1
1 7 22.39 22.32 22.36 0 21.36 21.31 21.41 1
1 14 22.35 22.31 22.33 0 21.42 21.32 21.37 1
2/3M 8 0 21.36 22.34 21.33 1 20.59 20.41 20.53 2
8 3 21.31 21.32 21.33 1 20.50 20.31 20.36 2
8 7 21.34 21.33 21.31 1 20.44 20.31 20.32 2
15 0 21.33 21.31 21.31 1 20.33 20.32 20.34 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
. 18625 18900 19175 MPR 18625 18900 19175 MPR
BW Size Offset
1852.5 1880.0 1907.5 (dB) 1852.5 1880.0 1907.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.41 22.34 22.36 0 21.45 21.31 21.39 1
1 12 22.33 22.34 22.35 0 21.37 21.33 21.33 1
1 24 22.34 22.34 22.31 0 21.33 21.34 21.34 1
2/5M 12 0 21.42 21.35 21.36 1 20.35 20.33 20.31 2
12 6 21.33 21.39 21.35 1 20.31 20.32 20.31 2
12 13 21.34 21.31 21.36 1 20.34 20.31 20.34 2
25 0 21.37 21.39 21.33 1 20.31 20.33 20.32 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | High Ch [ 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
. 18650 18900 19150 MPR 18650 18900 19150 MPR
BW Size Offset
1855.0 1880.0 1905.0 (dB) 1855.0 1880.0 1905.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.43 22.32 22.36 0 21.47 21.34 21.40 1
1 24 22.34 22.31 22.31 0 21.37 21.31 21.33 1
1 49 22.31 22.34 22.32 0 21.37 21.30 21.36 1
2/10M 25 0 21.34 21.32 21.31 1 20.37 20.34 20.34 2
25 12 21.35 21.33 21.31 1 20.33 20.34 20.33 2
25 25 21.31 21.31 21.34 1 20.31 20.35 20.31 2
50 0 21.32 21.33 21.33 1 20.36 20.33 20.33 2
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QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | High Ch [ 3GPP Low Ch | Mid Ch | High Ch | 3GPP
. 18675 18900 19125 MPR 18675 18900 19125 MPR
BW Size Offset
1857.5 1880.0 1902.5 (dB) 1857.5 1880.0 1902.5 (dB)
MHz MHz MHz MHz MHz MHz

1 0 22.45 22.35 22.40 0 21.50 21.35 21.45 1

1 37 22.34 22.43 22.36 0 21.41 21.35 21.39 1

1 74 22.39 22.37 22.41 0 21.39 21.36 21.34 1

2/15M 36 0 21.39 21.33 22.36 1 20.42 20.38 20.33 2

36 19 21.37 21.48 21.37 1 20.36 20.39 20.35 2

36 39 21.34 21.47 21.33 1 20.35 20.33 20.39 2

75 0 21.35 21.41 21.35 1 20.39 20.36 20.35 2

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

1 0 22.48 22.38 22.43 0 21.52 21.41 21.47 1

1 50 22.42 22.35 22.32 0 21.38 21.39 21.35 1

1 99 22.31 22.32 22.34 0 21.33 21.32 21.39 1

2/20M 50 0 21.37 21.35 21.36 1 20.38 20.48 20.34 2

50 25 21.33 21.31 21.36 1 20.33 20.38 20.37 2

50 50 21.40 21.38 21.34 1 20.31 20.36 20.34 2

100 0 21.34 21.35 21.31 1 20.32 20.35 20.35 2
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EIRP Power (dBm)
GSM
Plane | Channel Fre(ﬁﬂ‘f_"ezr;cy ((;‘gr']‘q) E:Crtr:fzgoé‘) EIRP (dBm) | EIRP (mW) PO'?”/Z\%“O”
512 1850.2 -15.07 36.57 21.50 141.32
661 1880.0 115.87 37.22 21.35 136.58 H
810 1909.8 115.92 37.18 21.26 133.72
Y 512 1850.2 8.85 37.65 28.80 758.75
661 1880.0 9.05 37.58 28.53 713.35 Y,
810 1909.8 877 37.48 28.71 743.02
EDGE
Plane | Channel F“Z‘\:‘A‘f_'ezr;cy (<:|_|\3/r|1_1) IS;crtr:rcsz;) EIRP (dBm) | EIRP (mW) PO'?:/Z\"/")“O”
512 1850.2 119.15 36.57 17.42 55.23
661 1880.0 119.66 37.22 17.56 57.07 H
810 1909.8 -19.99 37.18 17.19 52.38
Y 512 1850.2 1277 37.65 24.88 307.68
661 1880.0 1232 37.58 25.26 335.97 Y,
810 1909.8 112.87 37.48 24.61 289.07
WCDMA
Plane | Channel F"?mezr;cy ((;‘g/r';]) E:Crtr:rczgoé‘) EIRP (dBm) | EIRP (mW) PO'?:/Z\%“O”
9262 1852.4 -21.19 36.57 15.38 34.53
9400 1880.0 21,55 37.22 15.67 36.93 H
9538 1907.6 21.94 37.18 15.24 33.43
Y 9262 1852.4 115.32 37.65 22.33 171.04
9400 1880.0 115.03 37.58 2255 180.01 v
9538 1907.6 -15.56 37.48 21.92 155.60
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LTE Band 2
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel Fr?&‘f_g;cy (cIi_I;/r;) E;Crtrgf?dog) EIRP (dBm) | EIRP (mW) PO"'Z‘:/Z\"/")“O”
18607 1850.7 -15.32 36.57 21.25 133.41
18900 1880.0 -15.81 37.22 21.41 138.48 H
19193 1909.3 -16.01 37.18 21.17 130.98
X 18607 1850.7 -22.88 37.65 14.77 30.00
18900 1880.0 -22.67 37.58 14.91 31.00 Vv
19193 1909.3 -22.82 37.48 14.66 29.24
Channel Bandwidth: 1.4 MHz / 16QAM
18607 1850.7 -16.02 36.57 20.55 113.55
18900 1880.0 -16.36 37.22 20.86 122.01 H
19193 1909.3 -16.72 37.18 20.46 111.22
X 18607 1850.7 -23.62 37.65 14.03 25.30
18900 1880.0 -23.48 37.58 14.10 25.72 Vv
19193 1909.3 -23.52 37.48 13.96 24.89
LTE Band 2
Channel Bandwidth: 3 MHz / QPSK
Plane | Channel F"?mezr;cy ((;‘g/r';]) E:Crtr:rczgoé‘) EIRP (dBm) | EIRP (mW) PO'?:/Z\%“O”
18615 1851.5 -15.23 36.57 21.34 136.21
18900 1880.0 -15.71 37.22 21.51 141.71 H
19185 1908.5 -15.94 37.18 21.24 133.11
X 18615 1851.5 -22.80 37.65 14.85 30.56
18900 1880.0 -22.57 37.58 15.01 31.72 \%
19185 1908.5 -22.75 37.48 14.73 29.72
Channel Bandwidth: 3 MHz / 16QAM
18615 1851.5 -15.98 36.57 20.59 114.60
18900 1880.0 -16.31 37.22 20.91 123.42 H
19185 1908.5 -16.64 37.18 20.54 113.29
X 18615 1851.5 -23.53 37.65 14.12 25.83
18900 1880.0 -23.38 37.58 14.20 26.32 Vv
19185 1908.5 -23.41 37.48 14.07 25.53
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LTE Band 2
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fre(l‘\q/l‘f_'ezr;cy ((;‘gr']‘q) E:Crtr:fzgoé‘) EIRP (dBm) | EIRP (mW) PO'?”/Z\%“O”
18625 1852.5 -15.11 36.57 21.46 140.02
18900 1880.0 -15.63 37.22 21.59 144.34 H
19175 1907.5 -15.82 37.18 21.36 136.84
X 18625 1852.5 -22.76 37.65 14.89 30.84
18900 1880.0 -22.48 37.58 15.10 32.38 Vv
19175 1907.5 -22.70 37.48 14.78 30.06
Channel Bandwidth: 5 MHz / 16QAM
18625 1852.5 -15.90 36.57 20.67 116.73
18900 1880.0 -16.19 37.22 21.03 126.88 H
19175 1907.5 -16.53 37.18 20.65 116.20
X 18625 1852.5 -23.42 37.65 14.23 26.49
18900 1880.0 -23.27 37.58 14.31 27.00 Vv
19175 1907.5 -23.33 37.48 14.15 26.00
LTE Band 2
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel F"Z‘\:'A‘Lezr;cy ((;‘g/r';]) E:Crtrff&oé‘) EIRP (dBm) | EIRP (mW) PO'?:/Z\%“O”
18650 1855.0 -15.04 36.57 21.53 142.30
18900 1880.0 -15.52 37.22 21.70 148.05 H
19150 1905.0 -15.75 37.18 21.43 139.06
X 18650 1855.0 -22.69 37.65 14.96 31.34
18900 1880.0 -22.39 37.58 15.19 33.06 Vv
19150 1905.0 -22.64 37.48 14.84 30.48
Channel Bandwidth: 10 MHz / 16QAM
18650 1855.0 -15.82 36.57 20.75 118.90
18900 1880.0 -16.08 37.22 21.14 130.14 H
19150 1905.0 -16.41 37.18 20.77 119.45
X 18650 1855.0 -23.35 37.65 14.30 26.92
18900 1880.0 -23.16 37.58 14.42 27.69 Vv
19150 1905.0 -23.27 37.48 14.21 26.36
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LTE Band 2
Channel Bandwidth: 15 MHz / QPSK
Plane | Channel Fre(l‘\q/l‘f_'ezr;cy ((;‘gr']‘q) E:Crtr:fzgoé‘) EIRP (dBm) | EIRP (mW) PO'?”/Z\%“O”
18675 1857.5 -15.01 36.57 21.56 143.28
18900 1880.0 -15.46 37.22 21.76 150.11 H
19125 1902.5 -15.69 37.18 21.49 140.99
X 18675 1857.5 -22.61 37.65 15.04 31.92
18900 1880.0 -22.31 37.58 15.27 33.67 Vv
19125 1902.5 -22.59 37.48 14.89 30.83
Channel Bandwidth: 15 MHz / 16QAM
18675 1857.5 -15.61 36.57 20.96 124.80
18900 1880.0 -16.00 37.22 21.22 132.56 H
19125 1902.5 -16.28 37.18 20.90 123.08
X 18675 1857.5 -23.30 37.65 14.35 27.23
18900 1880.0 -23.10 37.58 14.48 28.07 Vv
19125 1902.5 -23.22 37.48 14.26 26.67
LTE Band 2
Channel Bandwidth: 20 MHz / QPSK
Plane | Channel F"Z‘\:'A‘Lezr;cy ((;‘g/r';]) E:Crtrff&oé‘) EIRP (dBm) | EIRP (mW) PO'?:/Z\%“O”
18700 1860.0 -14.95 36.57 21.62 145.28
18900 1880.0 -15.42 37.22 21.80 151.50 H
19100 1900.0 -15.61 37.18 21.57 143.62
X 18700 1860.0 -22.54 37.65 15.11 32.44
18900 1880.0 -22.22 37.58 15.36 34.38 Vv
19100 1900.0 -22.43 37.48 15.05 31.99
Channel Bandwidth: 20 MHz / 16QAM
18700 1860.0 -15.42 36.57 21.15 130.38
18900 1880.0 -15.86 37.22 21.36 136.90 H
19100 1900.0 -16.12 37.18 21.06 127.70
X 18700 1860.0 -23.22 37.65 14.43 27.74
18900 1880.0 -23.02 37.58 14.56 28.60 Vv
19100 1900.0 -23.15 37.48 14.33 27.10
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4.2 Frequency Stability Measurement

4.2.1 Limits of Frequency Stabiliity 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. Device is 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

L Oven Room
Communication

Simulator

_1 Antenna

External Power Source

EUT
DC Power Supply
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424 Test Results
Frequency Error vs. Voltage
Frequency Error (ppm)
Voltage Limit (ppm)
(Volts) GSM EDGE WCDMA
3.85 0.0004 0.001 0.001 25
3.6 0.0010 0.001 0.001 2.5
4.4 0.0003 0.001 0.001 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.
Frequency Error vs. Temperature
Frequency Error (ppm)
Temp. (‘C) Limit (ppm)
GSM EDGE WCDMA
-30 0.0018 0.001 0.0004 25
-20 0.0000 0.001 0.0020 25
-10 0.0010 0.001 0.0009 25
0 0.0017 0.001 0.0002 2.5
10 0.0012 0.001 0.0014 2.5
20 -0.0014 -0.001 -0.0021 2.5
30 -0.0002 -0.001 -0.0004 2.5
40 -0.0011 -0.002 -0.0010 25
50 -0.0015 -0.002 -0.0020 25
60 -0.0009 -0.002 -0.0013 25
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Frequency Error vs. Voltage
Frequency Error (ppm)
Voltage (Volts) LTE Band 2 Limit (ppm)
1.4MHz | 3 MHz 5 MHz 10 MHz | 15 MHz | 20 MHz
3.85 0.000851064 | 0.000265957 | 0.000851064 | 0.000744681 [ 0.000265957 | 0.000691489 25
3.6 0.000212766|0.001276596 | 0.001010638 | 0.000425532 [ 0.000106383 | 0.00037234 25
4.4 0.000691489 | 0.000159574 | 0.000531915 | 0.000265957 [ 0.000425532 | 0.001489362 25
NOTE: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.
Frequency Error vs. Temperature
Frequency Error (ppm)
Temp. ('C) LTE Band 2 Limit (ppm)
1.4MHz | 3 MHz 5 MHz 10 MHz | 15 MHz | 20 MHz
-30 0.001702128(0.000212766 {0.000212766 | 0.00106383 |0.001968085 | 0.00037234 25
-20 0.001861702(0.001170213 [0.000106383 |0.000478723|0.001542553 | 0.001648936 25
-10 0.001968085 [0.001914894 [0.002021277 |0.001914894 0.000585106 | 0.001276596 25
0 0.001648936 [0.000531915 [0.000957447 [0.001702128 |-0.000904255|0.002021277 25
10 0.000265957 [0.001702128 [0.001595745 [0.000691489 | 0.001489362 | 0.001648936 25
20 -0.001329787|-0.000585106|-0.000159574/-0.001276596|-0.000638298| -0.00143617 25
30 -0.000904255|-0.000638298|-0.001489362/-0.001648936|-0.001702128|-0.001755319 25
40 -0.001223404/-0.000744681/-0.000106383/-0.000957447|-0.000159574/-0.001968085 25
50 -0.000904255|-0.001223404/-0.000478723-0.000159574/-0.002074468|-0.000425532 25
60 -0.001117021-0.001861702-0.002021277|-0.001117021|-0.000904255|-0.000585106 25
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4.3 Occupied Bandwidth Measurement

4.3.1 Test Procedure

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 ‘ i Spectrum Analyzer

T

20 dB Attenuation
PAD

EUT
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4.3.3 Test Result
e 99 % Occupied E 99 % Occupied
Channel | reduency Bandwidth (kHz) Channel requency | Bandwidth (MHz)
(MHz) (MHz)
GSM EDGE WCDMA
512 1850.2 248.87 245.13 9262 1852.4 4.1649
661 1880.0 246.88 247.13 9400 1880.0 4.1611
810 1909.8 245.95 246.57 9538 1907.6 41571
Spectrum Plot of Worst Value
Agilent Spactrum Analyzer - Dccupied BW
== LI 07 4G08PM M 15, 2016 T ; - == T DBz MM 15, 203
Center Freq: 1.850200000 GHz Radie Std: Nene Frequency Center Freq: 1.880000000 GHz Radio Std: None Frequency
T Trig: Free Run Avg|Hold>1H T Trig: Free Run Avg|Hold>1H
MFGain:Low 7 dnreen:30 4B Radie Device:BTS MFGain:Low 7 dnreen:30 4B Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
o dBrgiv__ Ref 35.00 dBm 0 dBrgiv__ Ref 35.00 dBm
Log Log
= CenterFreqlf || =5 CenterFreq|
5 w'l'm.. 1 aHzff Il .- M\,wwwm,u. 1 GHz
. , , 2 o
5 y — .\ 5 3
500 } ! } 500 }
- w.,m* g, - n‘./J"‘ Y
2 & ‘ﬂ“‘ - A I Wy
3 ﬂ"'p M«u" . = u W‘\\‘
- P i, o bt g |
N ~ fiheT i
5 5
CF Step| CF Step|
Center 1.85 GHz Span 1 WA 100000 k2 licenter 1.88 GHz Span 1 MAZ 100000 kHz
FRes BW 10 kHz #VBW 30 kHz #Sweep 81 ms) FRes BW 10 kHz #VBW 30 kHz #Sweep 81 ms|
Occupied Bandwidth Total Power 30.4 dBm Freqoftsetff | Occupied Bandwidth Total Power 26.5 dBm Freq Offset
248.87 kHz OHs 247.13 kHz OHs
Transmit Freq Error “110 Hz OBW Power 99.00 % Transmit Freq Error 678 Hz OBW Power 99.00 %
x dB Bandwidth 318.4 kHz x dB -26.00 dB x dB Bandwidth 321.2 kHz x dB -26.00 dB
WCDMA
F =08 E & F |0B:45:36 PM Mar 15, 2016
Center Freq 1.852400000 GHz Comer Frag 18500000 BHz Radlo Sed: None Frequency
EGainLow Ahtten 30 48 o Radic Device: BTS
Ref Offset 16 dB
10 dBrgiv____ Ref 35.00 dBm
T e
% Center Freq|
& 1.852400000 GHz|
5 e
500 AN
150 \
- ,—\J \
i A e
=
CF Step|
Center 1.852 GHz 'Span 10 MHZ] 1000000 MH
F#Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms|
Occupied Bandwidth Total Power 24.6 dBm Freq Offset
4.1649 MHz 0 Hz
Transmit Freq Error -2.056 kHz OBW Power 99.00 %
x dB Bandwidth 4.740 MHz x dB -26.00 dB
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LTE Band 2

Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz

99 % Occupied 99 % Occupied

Frequency | gandwidth (MHz) Channel | T"€9UeNCY | Bandwidth (MHz)

(MHz) (MHz)
QPSK 16QAM QPSK 16QAM

18607 1850.7 1.0935 1.0903 18615 1851.5 2.6989 2.6961
18900 1880.0 1.0927 1.0892 18900 1880.0 2.6991 2.6949
19193 1909.3 1.0921 1.0877 19185 1908.5 2.6990 2.6980

Channel

Spectrum Plot of Worst Value
1.4 MHz /| QPSK 1.4 MHz /| 16QAM

Agilent Spectrum Analyzer - Oceupied BW Agilent Spectrum Analyzer - Oceupied BW

3 R BN I AR 104344 PM M 31, 2016 3 5 EHEE, I ARG 1046552 PM Mar 31, 2016
enter Freq 1.850700000 GHz | Center Freq: 1850700000 GHz Radio Std: None Frequency enter Freq 1.850700000 GHz | Center Freq: 1850700000 GHz Radio Std: None Frequency
= Trig: Free Run AvglHeld> 111 = Trig: Free Run AvglHeld> 111
HFGalnlow — HAten: 30 dB Radio Device: BTS HFGalnlow — HAten: 30 dB Radio Device: BTS
10 dB/div Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
= CenterFreq|f || ** Center Freq|
10 = At t 1850700000 GHzlf |f 100 T ¢ - ] r 1850700000 GHz|
00 00
e ’ N e / I\
i W hy
@ @
: e — : s KN
P B S————— = T
1 e 1 | P e
50, 50,
€0, €0,
[Center 1.851 GHz Span 3 MHz| CFstep [Center 1.851 GHz $Span 3 MHz| CF Step
{#Res BW 30 kHz #VBW 100 kHz #Sweep 300 ms| 300,000 k= || JIFReS BW 30 kHz #VEBW 100 kHz #Sweep 300 ms 300,000 kHz,
Auto Man) - - Auto Man)
Occupied Bandwidth Total Power 22.4 dBm Occupied Bandwidth Total Power 21.5dBm
1.0935 MHz Freqortest 1.0903 MHz Freqomen
Transmit Freq Error «1.551 kHz OBW Power 99.00 % OHz] Transmit Freq Error 695 Hz OBW Power 99.00 % OHz
x dB Bandwidth 1.249 MHz x dB -26.00 dB x dB Bandwidth 1.259 MHz x dB -26.00 dB
usc starus usc starus

3 MHz / QPSK 3 MHz / 16QAM

Occupied BW

Agilent Spectrum Analyzer -

F.Y P M 31, 2016 A 11:22:38 PM Mar 31, 2016
Center Freq: 1880000000 GH d: None Frequency 1.908500000 GHz Center Freq: 1908500000 GHz Radio Std: None Frequency
o7 Trig: Free Run AvglHoldz 11 o7 Trig: Free Run AvglHoldz 11
#IFGain:Low #Atten: 30 dB Radio Device: BTS #IFGain:Low #Aten: 30 4B Radio Device: BTS
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
0L CenterFreqgf | =** Center Freq|
129 T e T 1880000000 GHzff || 100 - T 1 - - = - 1.908500000 GHz|
Ll i \ Ll ] X
o ] v " 7 !
=] =1
7 [ \
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LTE Band 2

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

Channel

Frequency

99 % Occupied
Bandwidth (MHz)

Channel

(MHz)

QPSK

16QAM

(MHz)

Frequency

99 % Occupied
Bandwidth (MHz)

QPSK 16QAM
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Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Oceup

5 MHz / QPSK

jedt BW

11:389; 39 PM Mar 31, 2016

5 MHz / 16QAM

Agilent Spectrum Analyzer - Oceupied BW

11:37:36 PM Mar 31, 2006
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LTE Band 2

Channel Bandwidth: 15 MHz

Channel Bandwidth: 20 MHz
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Frequency

99 % Occupied
Bandwidth (MHz)
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16QAM
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Spectrum Plot of Worst Value

15 MHz / QPSK

15 MHz / 16QAM
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4.4 Band Edge Measurement

4.4.1 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.

4.4.2 Test Setup

Communication )
Simulator Power Splitter ‘ i Spectrum Analyzer
20dB Attenuation
EUT PAD

4.4.3 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 1 MHz. RB of the spectrum is
10 kHz and VB of the spectrum is 30 kHz (GSM/GPRS/EDGE).

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

d. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
13 kHz and VB of the spectrum is 51 kHz (LTE Bandwidth 1.4 MHz).

e. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
30 kHz and VB of the spectrum is 100 kHz (LTE Bandwidth 3 MHz).

f. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
100 kHz and VB of the spectrum is 300 kHz (LTE Bandwidth 5 MHz/10 MHz).

g. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
150 kHz and VB of the spectrum is 470 kHz (LTE Bandwidth 15 MHz).

h. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
180 kHz and VB of the spectrum is 560 kHz (LTE Bandwidth 20 MHz).

i. Record the max trace plot into the test report.
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4.4.4 Test Results
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LTE Band 2

Channel Bandwidth: 1.4 MHz
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LTE Band 2

Channel Bandwidth: 3 MHz
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LTE Band 2
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LTE Band 2

Channel Bandwidth: 10 MHz
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4 Mkr—CF| Mkr—CF|
400 - 400
00 Mir—RefLviff | =00 Mir—RefLv
=) =)
More; More;
Span 1.000 MHz Tord

#VBW 300 kHz

#Sweep 1.000 s (1001 pts)

sTATUS
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LTE Band 2

Channel Bandwidth: 15 MHz
Channel Channel

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA
T BicE AL OF 112827 P Peak Search T e R T T R—
arker 1 1.849991000000 GHz ] T N #Aug Type: Log-Pwr WuE[12345 6 ek Searc arker 1 1.910001000000 GHz #Aug Type: Log-Pwr MacE[123 45 6 ek Searc
rig: Free Run
LR el Pho-w ettt
Ref Offset 15 4B Mkr1 1.849 991 GHz NextPeak Ref Offset 15 0B Mkr1 1.910 001 GHz NextPeak
[ggeian _ Ref 35.00 dBm -39.68 dBm [ggeian__ Ref 35.00 dBm -38.65 dBm
Next Pk Right] Next Pk Right]
150 150
Next Pk Left Next Pk Left
5. 5.
5 5
Marker Deltal Marker Delta
300 1300 e}
48 45
2% X
- mkr—.crff | © — Mhr—CF}
%0 | | .1 st 0 | S —
450 : | Mkr—RefLvil] | +0 ! ! I S e Mkr—RefLv
= =
More| More|
Center 1.8500000 GHz Span 1.000 MHz 1of2}1 | center 1.9100000 GHz Span 1.000 MHz 1of2
#Res BW 150 kHz #VBW 470 kHz #Sweep 1.000 s (1001 pts) #Res BW 150 kHz #VBW 470 kHz #Sweep 1.000 s (1001 pts)
e e —-

Channel L

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

AT AT T AL OFF
arker 1 1.849908000000 GHz TrgiFrea Peak Search arker 1 1010011000000 GHz ] S 88ug Type: Log-Pur : Peak Search
Faintow * Aten:30dB Falow * Atten: 30 48 cerli NN N
NextPeak NextPeak
aet Offset 16 B Mkr1 1.849 908 GHz Ret Offset 16 B Mkr1 1.910 011 GHz
{9gBid_Ref 35.00 dBm -33.41 dBm {9gBid_Ref 35.00 dBm -26.49 dBm
og o9
Next Pk Right; Next Pk Right;
150| 15.0]
Next Pk Left Next Pk Left
[ [
5 5
Marker Delta| Marker Delta|
300 ] 4300
a8 48
1
= K mkr—.crff | e S ——— MKr—-CF}
PPN IR I — =0
450 : | Mikr—RefLvif | 0 Mkr—RefLvi
5 5
More| More|
Center 1.8500000 GHz Span 1.000 MHz "or2ll | center 1.9100000 GHz Span 1.000 MHz Torz
#Res BW 150 kHz #VBW 470 kHz #Sweep 1.000 s (1001 pts) #Res BW 150 kHz #VBW 470 kHz #Sweep 1.000 5 {1001 pts)
i< srarus isc
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LTE Band 2

Channel Bandwidth: 20 MHz

Channel

Channel

Agilent Spectrum Analyzer - Swept SA

Tt Spesin Amaiyeer S S
05 X AVALIGN OFF |12:13,30 4 Apr D1, 2018 3 05X AAUGT 17:21AM Apr 0L, 2016
arker 1 1.849985000000 GHz I #vg Type: Log-Pwr maceli>3gsg| PuskSearch arker 1 1.910004000000 GHz #ug Type: Log-Pwr maEliz3456| FeakSearch
e 0 a8 el 0w b et
Ref Offset 15 4B Mkr1 1.849 985 GHz NextPeak Ref Offset 15 0B Mkr1 1.910 004 GHz NextPeak
[ggeian _ Ref 35.00 dBm -41.76 dBm [ggeian__ Ref 35.00 dBm -41.65 dBm
Next Pk Right] Next Pk Right]
15.0] 15.0]
Next Pk Left Next Pk Left
[ [
5 5
Marker Delta| . Marker Delta)
300 1300
48 48
2% X
mkr—.crff | © Mhr—CF}
o - ] —
Y ‘ ' Y
450 + ] Mkr—RefLvif | «0 e Mkr—RefLvi
5 5
More| More|
Center 1.8500000 GHz Span 1.000 MHz 1of2}1 | center 1.9100000 GHz Span 1.000 MHz 1of2
#Res BW 180 kHz #VBW 560 kHz #Sweep 1.000 s (1001 pts) #Res BW 180 kHz #VBW 560 kHz #Sweep 1.000 5 (1001 pts)
isc = srans

Channel

Agilent Spectrum Analyzer - Swept SA

F Q5 L
arker 1 1.849913000000 GHz

Channel

Agilent Spectrum Analyzer - Swept SA

F Qs L
arker 1 1.910020000000 GHz

Peak Search

BNO: Wide L‘_.‘ Trig: Free Run

Peak Search

NG OFF
#hug Type: LagPwr

e Trig: Free Run
Faintow * Aten:30dB [FGainlow = Atten:30 48 teT|A NNKN K
Ref Offset 16 4B Mkr1 1.849 913 GHz NextPeak Ref Offset 16 A8 Mkr1 1.910 020 GHz NextPeak
10dBidiv  Ref 35.00 dBm -34.69 dBm 10dBidiv  Ref 35.00 dBm -31.61 dBm
Log Log
Next Pk Right; Next Pk Right;
150 150
Next Pk Left Next Pk Left
5. 5.
5 5
Marker Deltal Marker Deltal
300 4300 e}
48 48
% 2%
Mkr—-CF ¢ Mkr—-CF
11| R K A I—— — %0 T ~ - - -
450 Mkr—RefLvil| | 50 Mkr—RefLvi
= =
More; More;
Center 1.8500000 GHz Span 1.000 MHz o2l | center 1.9100000 GHz Span 1.000 MHz Torz
#Res BW 180 kHz #VBW 560 kHz #Sweep 1.000 s (1001 pts) #Res BW 180 kHz #VBW 560 kHz #Sweep 1.000 5 {1001 pts)
s sarus e
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45 Peak to Average Ratio

45.1 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.

45.2 Test Setup

COMMUNICATION

SIMULATOR POWER SPLITTER | I: SPECTRUM
ANALYZER

20dB ATTENUATION

PAD
EUT

45.3 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 %.

Report No.: RF160317C10-4 Page No. 37 /55 Report Format Version: 6.1.1




45.4 Test Results

E Peak to Average Ratio e Peak to Average Ratio
requency requency
Channel (dB) Channel (dB)
(MHz) (MHz)
GSM EDGE WCDMA
512 1850.2 0.15 0.20 9262 1852.4 2.77
661 1880.0 0.15 0.21 9400 1880.0 3.02
810 1909.8 0.16 0.21 9538 1907.6 2.86
Spectrum Plot of Worst Value
Agfent Specirum Anatyzee - Power St CCOF
; ' 5000 Gonter Frog: 1.008500000 GHE T die et Nane Frequency Gonter Frog: 1.008500000 GHE o St o Frequency
Trig: \fldeo'I Counts:1.00 MM.00 Mpt = Trig: \fldeo'I Counts:1.00 MM.00 Mpt
MFGaintow | #Amen:30 4B MFGaintow | #Amen:30 4B
Average Power 100% Average Power 100 %—
\ Center Freq)| ™ Center Freq)|
29.48 dBm \ 1509800000 GHz) 25.68 dBm \ 1509800000 GHz)
96.85 % at 0dB 10 ‘.‘ 73.41 % at 0dB 10 I
| |
1y ! 1
1
100%  0.11dB 04 % W 100% 017 dB 04 %
1.0% 0.14 dB 1.0% 0.20 dB
01%  016dB . soncmebl| 01% 02148 5 P
001%  017dB oo ' e vl | oo1% 02208 oo e V)
0.001% 0.18 dB \ Freqomse] | 0.001% 023dB Freqome]
0.0001% 0.18 dB 0001 % | omzf | 0.0001% 0.23dB 0.001% 0Hz
Peak 0.18dB | Peak 0.23dB ]
29.66 dBm . 25.91 dBm . |
0.0001 0dB 1dB 0.0001 0dB 1dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
WCDMA
F =0 @ F & ¥ |0B:48:44 PM Mar 15, 2016
Center Freq 1.880000000 GHz Comer Prag L8S0000000BHz o rnoonap e SHe T Frequency
EGainow  dhiten.30 dB
Average Power 100%
Center Freq|
23.76 dBm \\‘ 1,880000000 GHz|
52.64 % at 0dB 10%
\
1% ll
|
100% 176 dB 01% \I
1.0% 259 dB
0.1% 3.02dB b0t | s000umo M
001% 317 dB ' Man|
0001% 3.23dB Freqoftee]
0.0001% 3.27 dB 0.001% 0Hz
Peak 3.28dB
27.04 dBm .
0.0001 0dB 20dB
Info BW 5.0000 MHz
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LTE Band 2

Channel Bandwidth: 1.4 MHz

Channel Bandwidth: 3 MHz

Peak to Average Ratio

Channel

Frequency

(dB)

(MHz)

QPSK

16QAM

Channel

Peak to Average Ratio

Frequency

(dB)

(MHz)

QPSK

16QAM

18607

1850.7

4.57

5.36

18615

1851.5

4.42

5.23

18900

1880.0

4.47

5.42

18900

1880.0

4.10

5.19

19193

1909.3

3.67

4.63

19185

1908.5

3.40

4.56

Spectrum Plot of Worst Value

1.4 MHz / QPSK

Agilent Spectrum Analyzer - Power Stat CCOF

Agilent Spectrum Analyzer - Power Stat CCOF

1.4 MHz / 16QAM

T ; e e 105350 PMilda 31, 2016 T ; e e 105306 P Mar 31, 2016
enter Freq 1.850700000 GHz | Center Freq: 1850700000 GHz Radio Std: None Frequency enter Freq 1.880000000 GHz | Center Freq: 1880000000 GHz Radio Std: None Frequency
Trig: Free Run Counts:1.00 M/1.00 Mpt Trig: Free Run Counts:1.00 M/1.00 Mpt
IFGaln:Low #hmen: 30 4B FIFGaln:Low #Aen: 30 dB
Average Power Average Power
100 % 100 %
Center Freq| I~ Center Freq|
21.76 dBm N 1.850700000 GHz] 20.91 dBm \\\ 1.880000000 GHz]
47.50 % at 0dB 10 \ 43.04 % at 0dB 10 \\
i) N\
1 %) \I 1 %) \‘
100%  251dB 01% | 100%  287dB 01%
10%  447dB ‘ 10%  526dB ‘
CFS
01%  457dB | sooceomi] | 01% 54208 sooamm0 Wi
001% 4e4ce | OOVHTTT [pute | oot s4sap | OO jpute Men
0001% 4.68dB Freqomset] | 0001 % 551dB FreqOffset
0.0001 % 4.69dB 0.001 % 0 Hz| 0.0001 % 5.51dB 0.001 % 0 Hz|
Peak 4.71dB Peak 5.53 dB |
26.47 dBm 26.44 dBm
0.0001 % 0dB 20dB 0.0001 % 0dB 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
3 MHz / QPSK 3 MHz / 16QAM
, 1126143 P 31, 2016 A 112504 P8 i 3, 2015
enter Freq 1.851500000 GHz | Genter Freq: 1851500000 GHz Radio Std: None Frequency enter Freq 1.851500000 GHz | Center Freq: 1851500000 GHz Radio Std: None Frequancy
Trig: Free Run Counts:1.00 M/1.00 Mpt Trig: Free Run Counts:1.00 M/1.00 Mpt
MFGainLow  #Atten; 30 dB MFGainLow  #Atten; 30 dB
Average Power Average Power
100 % 100 %
Center Freq| ~ Center Freq|
22.28 dBm 1.851500000 GHz| 21.31 dBm ‘\\ 1.851500000 GHz|
47.99 % at 0dB 0% S 43.63 % at 0dB 0% N
s
\| \
N N
1% ¥ 1 %) T
‘I |
100%  249dB 01% 100% 286dB 01%
10% 4.26 dB 10% 5.05 dB
01%  442dB soomoombl] | 01% 52308 500000 Me
001% 449qp | 001% jputo "l oo1% s20aB | %01 [pute Men
0.001% 4.56dB FreqOffset 0.001% 531dB FreqOffset
00001 % 4.57 dB 0.001 % 0 Hz 0.0001% 5.31dB 0.001 % 0 Hz
Peak 4.60 dB Peak 538 dB
26.88 dBm ‘ 26.69 dBm
o o
0.0001 %558 20dB 0.0001 %558 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
sa ar sa ar
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Agilent Spectrum Analyzer - Power Stat CCDF

Agilent Spectrum Analyzer - Power Stat CCDF

LTE Band 2
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
E Peak to Average Ratio F Peak to Average Ratio
requenc requenc
Channel . J (dB) Channel - v (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
18625 1852.5 4.46 5.24 18650 1855.0 4.42 5.19
18900 1880.0 4.09 5.24 18900 1880.0 3.91 5.12
19175 1907.5 3.42 4.80 19150 1905.0 3.64 4.67
Spectrum Plot of Worst Value
5 MHz / QPSK 5 MHz / 16QAM

I 2 A 114008 P Mar 31, 205 Freauency Y 113542 Ph Mar 31, 2016 Freauency
Center Freq 1.852500000 GHz e s 100 W00 Mt e e ] Three e 100 MO0 Mgt e
MIFGainLow #Atten: 30 dB MIFGain:L ow #Atten: 30 dB
Average Power Average Power
100 ¥ 100 ¥
CenterFreq CenterFreq
22.09 dBm N 1852500000 GHz| 21.36 dBm ™ 1.880000000 GHz|
47.68 % at 0dB 1o N 43.50 % at 0dB 1o
1% ) 1% \»
100%  250dB | gyu l 100% 287d8 | iy |
10%  436dB ‘ 10%  496dB \
01%  4.46dB soommmb]| 01%  524dB 500000 el
001%  4d49ds | OO% “roll 001% 53008 | 001 Men
0.001% 4.52dB FreqOffset 0.001% 535dB ‘ FreqOffset
0.0001 % 4.53dB 0.001 % 0Hz 0.0001 % 5.37 dB 0.001 % | 0Hz
Peak 4.53 dB Peak 5.41dB
26.62 dBm 26.77 dBm ‘
00001 % 55 20dB 00001 % 55 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz

10 MHz / QPSK

10 MHz / 16QAM

Agilent Spectrum Analyzer - Power Stat CCDF

Agilent Spectrum Analyzer - Power Stat CCDF

I 2 T A 11554.00 P Mar 31, 2005 Freauency k. 2 T Y 115327 4 Mar 31, 2008 Freauency
Center Freq 1.855000000GHz | f:;':"::':l-j:-““‘“‘”gﬁn:mn oo Mpf"“" Sd: None Center Freq 1.855000000GHz | f:;':"::':l-j:-““‘“‘”gﬁn:mn oo Mpf"“" Sd: None
MIFGainLow #Atten: 30 dB MIFGain:L ow #Atten: 30 dB
Average Power Average Power
100 % 100 %

CenterFreq CenterFreq
22.32dBm 1.855000000 GHz| 21.42 dBm 1.855000000 GHz|
47.60 % at 0dB 1o N 43.47 % at 0dB 1o N

\ N
1%) - 1%) -

100%  2.49dB o1 % 100%  2.82dB o1 %
10%  421dB 10%  507dB |
01%  4.42dB soooome]| 01% 51948 ‘ 5000000 W
001%  447ds | 0O% “oll 0019% 52608 | 001 ‘ Men
0.001% 4.50dB FreqOffset 0.001% 530dB FreqOffset
0.0001 % 4.51dB 0.001 % 0Hz 0.0001 % 5.33dB 0.001 % 0Hz
Peak 4.52 dB Peak 5.45dB

26.84 dBm 26.87 dBm

00001 % 55 20d8 00001 % 55 20d8
Info BW 10,000 MHz Info BW 10,000 MHz
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LTE Band 2

Channel Bandwidth: 15 MHz

Channel Bandwidth: 20 MHz

Peak to Average Ratio
Frequency

Channel

(MHz)

(dB)

Channel

QPSK

16QAM

Peak to Average Ratio

Frequency

(dB)

(MHz)

QPSK

16QAM

18675

1857.5

4.20

5.13

18700

1860.0

4.39

5.14

18900

1880.0

3.44

4.79

18900

1880.0

3.92

5.20

19125

1902.5

3.09

4.49

19100

1900.0

3.68

4.73

Spectrum Plot of Worst Value

15 MHz / QPSK

Agilent Spectrum Analyzer - Power Stat CCOF

15 MHz / 16QAM

Agilent Spectrum Analyzer - Power Stat CCOF
3 R BN I e 12:07:17,14 401 01, 2016 T EEE I ARG 1210537 4M Apr 01, 2016
enter Freq 1.857500000 GHz | Center Freq: 1.867500000 GHz Radio Std: None Frequency enter Freq 1.857500000 GHz | Center Freq: 1.867500000 GHz Radio Std: None Frequency
Trig: Free Run Counts-1.00 M/1.00 Mpt Trig: Free Run Counts-1.00 M/1.00 Mpt
IFGaln:Low #hmen: 30 4B FIFGaln:Low #Aen: 30 dB
Average Power Average Power
100 % 100 %
22.31 dBm \\ 13522«:‘:;:;(: 21.54 dBm \\ 13522«:‘:;:;(:
o, I o,
49.61 % at 0dB 10 43.78 % at 0dB 10
N\ A
\ \
! \n
1%, : 1%, T
| |
| |
10.0 % 243dB 01% | 10.0 % 281dB 01% |
10%  383dB ‘ 10%  488dB
CFS
01% 42008 \ sooeompfl | 01%  513dB sooamm0 Wi
oo1% 436ae | OOVHTT [pute “ofl oo1% 52108 | OO jpute Men
0001% 4.40 dB Freqomset] | 0001 % 525dB FreqOffset
0.0001% 4.41dB 0.001 % i 0 Hz| 0.0001 % 527 dB 0.001 % 0Hz|
Peak 4.41dB Peak 5.32dB
26.72 dBm 26.86 dBm
0.0001 % 0dB 20dB 0.0001 % 0dB 20dB
Info BW 25.000 MHz Info BW 25.000 MHz

20 MHz / QPSK

20 MHz / 16QAM

? 12:52:1240 801 01, 2016 3 12:31:49,4 Agr 01, 2016
Center Freq: 1.860000000 GHz Radio Std: None Frequency Center Freq: 1880000000 GHz Radio Std: None Frequency
Trig: Frae Run Counts:1.00 M/1.00 Mpt == Trig:Free Run Counts:1.00 M/1.00 Mpt
#FGain:Low #Atten: 30 dB #FGain:Low #Atten: 30 dB
Average Power Average Power
100 % 100 %
22 27 dBm CenterFreq 21.63 dBm CenterFreq
- \ 1860000000 GHz| - 1880000000 GHz|
47.94 % at 0dB 10 . 43.50 % at 0dB 10 N
\ N
4 A
1% 1%) i
\ \
|
10.0 % 244 dB 01% 10.0 % 283 dB 01% |
10%  417dB ' 10%  491dB
01% 43908 soomcoomp|| 01%  520aB 000000 M
001% 444qp | 0O1% jputo "l oo1% s27aB | 001 jputo Man
0.001% 4.48dB FreqOffset 0.001% 5.30dB FreqOffset
00001 % 4.50dB 0.001 % 0Hz] 00001 % 5.33dB 0.001 % 0 Hz
Peak 4.51dB Peak 5.39dB
26.78 dBm 27.02 dBm
o o
0.0001 % 0dB 20dB 0.0001 % 0dB 20 dB
Info BW 25.000 MHz Info BW 25.000 MHz
usa ran uss TaTus
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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 equal to =13 dBm.

4.6.2 Test Setup

Communication ]
Simulator Power Splitter ‘ i Spectrum Analyzer
20dB Attenuation
EUT PAD

4.6.3 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 9 kHz to 9 GHz. 20 dB attenuation pad is connected with spectrum.
RBW=1 MHz and VBW=3 MHz is used for conducted emission measurement.
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4.6.4 Test Results

GSM

EDGE

ctrum Analyzer - Swept SA

Channel 661

Agilent Spectrum Analyzer - Swept SA

Channel 661

| #Res BW 1.0 MHz #VBW 3.0 MHz

usc

#Sweep 505.3 ms (20000 pts)

STATUS

usc

F 0 & C SENSEINT J. OWEE |07:51:48 PM Mar 15, 2016 Peak S h F 0R AL SENSEIN Peak S h
arker 1 5.990626531327 GHz Avg Type: Log-Pur mazliazas| FeakBeare arker 1 6.265248262413 GHz mAZTz3a5s| FeakBeere
PO Fas o0 Tig: Free Run | PO Fas o0 Tg: Free Run |
IFGain:Low #Amen: 30 4B oerlP NHHNK IFGainl ow #hsten: 30 dB oeT/P MNN NN
NextPeak Next Peak|
Ref Offset 16 dB Mkr1 5.990 6 GHz Ref Offset 16 dB Mkr1 6.265 2 GHz
[ggeien  Ref 35.00 dBm -24.25 dBm {0deidy_Ref 35.00 dBm -24.07 dBm
0g
250 Next Pk Rightff | ., Next Pk Right
so Next Pk Left| so Next Pk Left|
5 5
300 sl Marker Delta e Marker Delta
18 18
Ao '}
il "
x g x
Mu‘ . e Mkr—CF/ | b = MKr—CF
"'Mh -y #M
-%0 + + 2HB0 . L
4 Mkr—RefLviff | Mkr—RefLvl
= =
More More
Start 30 MHz Stop 19.100 GHz 1or2fl | start 30 MHz Stop 19.100 GHz 10f2]
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts)

STATUS

WCDMA

Agilent Spectrum Analyzer - Swept SA

Channel 9400

SO |0:49:44 PM M 15, 2016

F QAL .Y
aiker 1 5632002604630 GHZ - Avg Type: Log Por waz[iz3a5c | Feak Search
PO Fas o0 Tig: Free Run ks |
IFGain:Low #Amen: 30 dB cer[P HHHNH
NextPeak
Mkr1 5.632 1 GHz
Ref Offset 16 dB
(g gian Ref 35.00 dBm -24.24 dBm
Next Pk Rightl
o Next Pk Left
5
300 sl Marker Delta
15,
ﬂﬁ*
st - Mkr—CF|
s NS ¥
* Mkr—RefLvl
=
More
Start 30 MHz Stop 19.100 GHz 1of2]
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505 ms (20000 pts)
usc m—
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LTE Band 2

Channel 18900

Agilent Spectrum Analyzer - Swept SA

Channel Bandwidth: 1.4 MHz

Channel Bandwidth: 3 MHz

Agilent Spectrum Analyzer - Swept SA

T BiE. I I TN — T BiE. I AALG OFF Peak Search
arker 1 13.940353517676 GHz ] g FreaR Avg Type: Log-Pur WaE[123456 eak Searc| arker 1 13.635218260913 GHz ] g FreaR Avg Type: Log-Pur eak Searc|
. rig: Free Run = rig: Free Run
Fshtlo  #Aen;30 dB erlP NN PR E T a0 48 verlP NN N
NextPeak NextPeak
Ref Offset 16 4B Mkri 13.940 4 GHz Ref Offset 16 4B Mkri 13.635 2 GHz
[ggeian _ Ref 35.00 dBm -28.81 dBm [ggeian__ Ref 35.00 dBm -28.74 dBm
Next Pk Right] Next Pk Right]
150 150
Next Pk Left Next Pk Left
5. 5.
= =
Marker Delta| . Marker Delta|
300 13008}
48 45
2 a4l x !
v Mkr—CF| A4 Mkr—CF|
v P PR Ty P 2 L Wy e e o it Lo ~ ket b
#0 —_L e ity by pio #a i M Wy e, i
50 Mkr—RefLvilf | 450 Mkr—RefLvi|
5 5
More| More|
Start 30 MHz Stop 19.100 GHz 102}t I start 30 MHz Stop 19.100 GHz 1of2
#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)
e — e —

Agilent Spectrum Analyzer - Swept SA

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

Agilent Spectrum Analyzer - Swept SA

AT 1125 PM a1, 2016 - T - a2, 2018
arker 1 3.800862993150 GHz waalizgssg| PeakSearch arker 1 14.105317265863 GHz | Avg Type: Log-Pur maz[Tz3s5g| PeakSearch
B0 Fam T Trig: Free Run TVFE 1M Wt PiG: Fas T Trig: Fres Run e
IFGainLow  #Atten: 30 dB ol HRMK W IFGainLow  #Atten: 30 dB verl” NN N
Ref Offset 16 4B Mkr1 3.809 9 GHz NextPeak Ref Offset 16 A8 Mkr1 14.105 3 GHz NextPeak
{9gBid_Ref 35.00 dBm -29.23 dBm {9gBid_Ref 35.00 dBm -29.30 dBm
og o9
Next Pk Right; Next Pk Right;
15.0] 15.0]
Next Pk Left Next Pk Left
[ [
5 5
Marker Delta| Marker Delta|
300 ] 4300
a8 48
2 1 2 a'
Mr--CF| 4 Mr--CF|
™ Y i A L M . oy o e L it " "
%0 GubE e o L TN 0 i e el o W S
450 : Mikr—RefLvif | 0 : Mkr—RefLvi
5 5
More| More|
Start 30 MHz Stop 19.100 GHz "or2l | start 30 MHz Stop 19.100 GHz Torz
#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)

Agilent Spectrum Analyzer - Swept SA

ENEE IN

Channel Bandwidth: 15 MHz

Peak Search

F 0 it
arker 1 14.4962718

Agilent Spectrum Analyzer - Swept SA

Channel Bandwidth: 20 MHz

ENEE IN

LG OFF i34 Ao
& l?ﬂa"u e B0t Peak Search

T o
arker 1 14.318911945597 GHz Trig Frea Run joed LK) 13591 GHz ] Trig FreeRun Avg Type: Log-Prr ° 456
Foain o * #Aen:30 4B el HHNNN Foantow * #Aten: 30 48 verP NHHHN
NextPeak NextPeak
aet Offset 16 B Mkr1 14.318 9 GHz Ret Offset 16 B Mkr1 14.496 3 GHz
{9gBid_Ref 35.00 dBm -29.42 dBm {9gBid_Ref 35.00 dBm -29.38 dBm
o9 o9
Next Pk Right] Next Pk Right]
150| 150|
Next Pk Left] Next Pk Left]
& &
5 5
Marker Delta| . Marker Delta|
300 1300 e}
48 45
2 ; 1
= mir—crf| | © Mkr—-CF|
o4
- u-‘;'JL~‘-‘_ prse s oy g iy} =0 o ot M ‘-..h gl i ided -~ —
450 Mkr—RefLvil| | 50 Mkr—RefLvi
5 5
More; More;
Start 30 MHz Stop 19.100 GHz "or2l | start 30 MHz Stop 19.100 GHz Torz
#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)
s sarus s sarus

Report No.: RF160317C10-4

Page No. 44 /55

Report Format Version: 6.1.1




)

828
BUREAU
VERITAS

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 —13 dBm.

4.7.2 Test Procedure

a. Substitution method is used for E.l.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8 m 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 1 m to 4
m 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.

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

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

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

4.7.3 Deviation from Test Standard

No deviation.

4.7.4 Test Setup

Radio ahsorbing material gielded Case Ground Plane

Spectrum

L1
]h"*_'«-\q:[:lﬂﬂﬂ
Doo G

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

GSM:
Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch
Data: 7
0 Level (dBm/m) Date: 2016-03-26
10 | . » PART22124
-20
-30
40
_5051 7
-60
o
70
#0301000. 3000 5000  7000.  9000.  1000.  13000.  15000.  17000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 3m HORIZONTAL
Remak : PCS 1900 Link

Tested by: Gavin Wu
Read Limit Over
Freq Level Level Line Limit Factor Remark

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

1 55.22 -49.99 -43.65 -13.00 -36.99 -6.34 Peak
2 159.98 -51.96 -47.12 -13.6@ -38.96 -4.84 Peak
3 pp 206.54 -49.85 -42.18 -13.88 -36.85 -7.75 Peak
4 292.87 -53.44 -46.57 -13.00 -40.44 -6.87 Peak
5 393.75 -68.25 -62.27 -13.00 -55.25 -5.98 Peak
6 582.90 -66.18 -64.70 -13.80 -53.18 -1.48 Peak
7 3760.00 -52.23 -44.17 -13.060 -39.23 -8.06 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 8
0 Level (dBm/m) Date: 2016-03-26
-10 PART22/24
-20
-30
-40p
-50|z 7
-60
6
-70 |
'80301000. 3000. 5000. 7000. 9000. 11000. 13000. 15000. 17000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 3m VERTICAL
Remak PCS 1960 Link
Tested by: Gavin Wu
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 pp 30.80 -39.57 -39.95 -13.80 -26.57 0.38 Peak
2 53.28 -43.26 -37.45 -13.80 -30.26 -5.81 Peak
3 208.48 -53.09 -45.42 -13.00 -408.089 -7.67 Peak
4 323.91 -67.72 -61.88 -13.00 -54.72 -6.64 Peak
5 456.80 -69.82 -64.40 -13.00 -56.82 -5.42 Peak
6 617.82 -65.96 -65.16 -13.80 -52.96 -0.80 Peak
7 3760.080 -54.36 -46.30 -13.680 -41.36 -8.86 Peak
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EDGE:

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5
0 Level (dBm/m) Date: 2016-03-26
-10 ' ' ' PART22i24
-20
-30
40
-50 i
-60
-70
'801000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 3m HORIZONTAL
Remak : EDGE 1960 Link

Tested by: Gavin Wu
Read Limit Over
Freq Level Level Line Limit Factor Remark

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

1 pp 3768.80 -54.38 -46.32 -13.80 -41.38 -8.86 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6
0 Level (dBm/m) Date: 2016-03-26
-10 1 PART22i24
-20
-30
40
-50 1
-60]
-70
'861000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 3m VERTICAL
Remak : EDGE 1960 Link

Tested by: Gavin Wu
Read Limit Over
Freq Level Level Line Limit Factor Remark

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

1 pp 3768.80 -52.83 -44.77 -13.88 -39.83 -8.86 Peak
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WCDMA:

Bureau Veritas Consumer Products

Services Ltd.,Taoyuan Branch

Data: 5

Level (dBm/m)

Date: 2016-03-26

PART22124

-80

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000.

Site : 966 Chamber 5

Frequency (MHz)

Condition: PART22/24 3m HORIZONTAL

Remak : WCDMA Band II Link
Tested by: Gavin Wu
Read Limit
Freq Level Level Line

Over
Limit Factor Remark

MHz dBm/m dBm dBm/m

1 pp 3760.80 -54.44 -46.38 -13.80

dB dB/m

-41.44 -8.86 Peak

19000
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6

Level (dBm/m) Date: 2016-03-26

-10 [ [ PART22i24

'861000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 19000

Frequency (MHz)

Site : 966 Chamber 5
Condition: PART22/24 3m VERTICAL
Remak : WCDMA Band II Link
Tested by: Gavin Wu
Read Limit Over
Freq Level Level Line Limit Factor Remark

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

1 pp 3768.80 -54.78 -46.64 -13.80 -41.780 -8.86 Peak
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LTE Band 2

Channel Bandwidth: 20 MHz / QPSK

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 7
0 Level (dBm/m) Date: 2016-03-27
-10 PART22124
-20
-30
40|
-50 z
sof|l
3
70 5] |
h 301000. 3000. 5000. 7000. 9000. 11000. 13000. 15000. 17000. 19000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART22/24 3m HORIZONTAL
Remak LTE Band II_QPSK_26M Link
Tested by: Toby Tian
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 56.19 -50.58 -43.98 -13.00 -37.58 -6.60 Peak
2 168.95 -52.83 -47.12 -13.80 -39.83 -4.91 Peak
3 207.51 -50.18 -42.47 -13.80 -37.18 -7.71 Peak
4 291.908 -53.58 -46.73 -13.008 -40.58 -6.85 Peak
5 530.52 -69.36 -65.82 -13.00 -56.36 -3.54 Peak
6 619.76 -65.84 -65.84 -13.80 -52.84 -0.80 Peak
7 pp 3760.008 -50.18 -42.94 -13.80 -37.18 -8.86 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 8
0 Level (dBm/m) Date: 2016-03-27
-10 - ' PART22/24
-20
-30
-40¢
5013 L4
-60
3
-70 ’
'86301000. 3000. 5000. 7000. 9000. 11000. 13000. 15000. 17000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 3m VERTICAL
Remak : LTE Band II_QPSK_26M Link

Tested by: Toby Tian
Read Limit Over
Freq Level Level Line Limit Factor Remark

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

1 pp 30.80 -39.64 -48.02 -13.80 -26.64 ©.38 Peak
2 56.19 -41.87 -35.27 -13.00 -28.87 -6.60 Peak
3 208.48 -53.77 -46.10 -13.0@ -40.77 -7.67 Peak
4 288.99 -59.58 -52.79 -13.0@ -46.58 -6.79 Peak
5 422.85 -68.79 -63.03 -13.00 -55.79 -5.76 Peak
6 584.84 -65.60 -64.20 -13.80 -52.60 -1.40 Peak
7 3760.060 -50.31 -42.25 -13.00 -37.31 -8.86 Peak
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — 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: 886-3-6668565

Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety
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.

--- END -
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