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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:
Brand:

Test Model:
Sample Status:
Applicant:
Test Date:

Standards:

PDA Phone

KYOCERA

E6810

Identical Prototype

Kyocera Corporation c/o Kyocera Communications, Inc.
May 01, 2016 ~ May 02, 2016

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.

Prepared by :

/3/\_/\ LA~

, Date: May 30, 2016

Approved by :

Ivonne Wu / Supervisor

C \J\L
, Date: May 30, 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.

2'4 238 Radiated Spurious Emissions Pass Minimum passing margin is -19.42 dB

' at 7520.00 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.: RF160419C07-1 Page No. 5/61

Report Format Version: 6.1.1
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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
DOMHDE & SCHWARZ FSU43 101261 Dec. 17, 2015 Dec. 16, 2016
BILOG Antenna
CCHWARZBECK VULBO168 9168-472 Jan. 07, 2016 Jan. 06, 2017
HORN Antenna
SCHWARZBECK BBHA 9120 D 9120D-969 Jan. 04, 2016 Jan. 03, 2017
Double Ridge Guide Horn
Antenra EMCO 3115 5619 Jan. 04, 2016 Jan. 03, 2017
BILOG Antenna
CCHWARZBECK VULB 9168 9168-153 Jan. 07, 2016 Jan. 06, 2017
Loop Antenna EM-6879 269 Jul. 31, 2015 Jul. 30, 2016
Bluetooth Tester CBT 100980 Apr. 27, 2015 Apr. 26, 2017
Agilent Communications | gog0 series 10 | MY53201073 Jul. 03, 2015 Jul. 02, 2017
Tester-Wireless
Er,\ﬁgrlnp“f'er EMC 012645 980115 Dec. 21, 2015 Dec. 20, 2016
Er,\ﬁgrlnp“f'er EMC 184045 980116 Dec. 21, 2015 Dec. 20, 2016
Eﬁgﬁ”p"f'er EMC 330H 980112 Dec. 28, 2015 Dec. 27, 2016
Power Meter ML2495A 1232002 Sep. 21, 2015 Sep. 20, 2016
Anritsu
ig‘r’;’t‘;{fe”sor MA2411B 1207325 Sep. 21, 2015 Sep. 20, 2016
RF signal cable 309219/4
HUBER rSUHNNER SUCOFLEX 104 9950114 Oct. 12, 2015 Oct. 11, 2016
RF signal cable
HUBER rSUHNNER 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
Radio Communication MT8820C 6201300640 Aug. 10, 2015 Aug. 09, 2017
Analyzer
Communications
Tester-Wireless 8960 Series 10 MY53201073 Jul. 03, 2015 Jul. 02, 2017

Agilent
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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 PDA Phone
Brand KYOCERA
Test Model E6810

Status of EUT

Identical Prototype

Power Supply Rating

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

GSM/GPRS GMSK

EDGE GMSK, 8PSK
Modulation Type WCDMA BPSK

CDMA QPSK, OQPSK, HPSK

LTE QPSK, 16QAM

GSM/GPRS/EDGE 1850.2 ~ 1909.8 MHz

WCDMA 1852.4 ~ 1907.6 MHz

CDMA 1851.3 ~ 1908.8 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

GSMI/GPRS 782.17 mW
EDGE 332.12 mW
WCDMA 166.84 mWwW
CDMA 161.18 mW
LTE Band 2 (Channel Bandwidth: 1.4 MHz) 240.05 mwW
Max. EIRP Power -
LTE Band 2 (Channel Bandwidth: 3 MHz) 241.71 mW
LTE Band 2 (Channel Bandwidth: 5 MHz) 244.51 mW
LTE Band 2 (Channel Bandwidth: 10 MHz) 248.48 mW
LTE Band 2 (Channel Bandwidth: 15 MHz) 262.00 mW
LTE Band 2 (Channel Bandwidth: 20 MHz) 269.96 mW
GSMI/GPRS 249KGXW
EDGE 245KG7TW
WCDMA 4AM13FOW
CDMA 1M27FOW
. : LTE Band 2 (Channel Bandwidth: 1.4 MHz) 1M09G7D
Emission Designator X
LTE Band 2 (Channel Bandwidth: 3 MHz) 2M70G7D
LTE Band 2 (Channel Bandwidth: 5 MHZz) 4M49G7D
LTE Band 2 (Channel Bandwidth: 10 MHz) 8M97G7D
LTE Band 2 (Channel Bandwidth: 15 MHz) 13M4G7D
LTE Band 2 (Channel Bandwidth: 20 MHz) 17M9W7D

Report No.: RF160419C07-1
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Antenna Type

Fixed Internal Antenna

Accessory Device

Refer to Note as below

Data Cable Supplied

Refer to Note as below

Note:

1. The EUT contains following accessory devices.

Product Brand Model Description
I/P: 100-240 Vac, 50/60 Hz, 200 mA
Adapter KYOCERA SCP-46ADT
O/P: 5.0 Vdc, 1500 mA
Battery KYOCERA SCP-67LBPS 3.8 Vdc, 3240 mAh
USB Cable KYOCERA SCP-21SDC 1.2 m shielded cable w/o core

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.

Report No.: RF160419C07-1
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3.2 Configuration of System under Test

<Radiated Emission Test>

—0

EUT (Powered from AC Adapter)

Earphone
Test table zzz

i3

Universal Radio
Communication
Tester

*Kept in a remote area

<E.l.LR.P. Test>

EUT (Powered from battery)

&
55

Universal Radio
Communication
Tester

Test table

*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.
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 ATH-CK330M N/A N/A
No. Signal Cable Description Of The Above Support Units
1. IN/JA
Note:

1. All power cords of the above support units are non-shielded (1.8m).

Report No.: RF160419C07-1 Page No. 10/ 61 Report Format Version: 6.1.1
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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 Z-plane Y-axis
EDGE Z-plane Y-axis
WCDMA Z-plane Y-axis
CDMA Z-plane Y-axis
LTE Band 2 Z-plane Y-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.: RF160419C07-1
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EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
- ERP 25t0 1175 25, 600, 1175 IXRTT
- Frequency Stability 2510 1175 600 IXRTT
- Occupied Bandwidth 25to 1175 25, 600, 1175 IXRTT
- Band Edge 25t0 1175 25, 600, 1175 IXRTT
- Peak to Average Ratio 25to 1175 25, 1175 IXRTT
- Condcudeted Emission 25t0 1175 600 IXRTT
- Radiated Emission 25t0 1175 600 IXRTT
LTE Band 2
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/ 2 RB Offset
18615 to 19185 18615, 18900, 19185 3 MHz QPSK, 16QAM | 1 RB/ 7 RB Offset
EIRP 18625t0 19175 | 18625, 18900, 19175 5 MHz QPSK, 16QAM | 1 RB/ 12 RB Offset
18650 to 19150 | 18650, 18900, 19150 10 MHz QPSK, 16QAM | 1 RB/ 24 RB Offset
18675 to 19125 | 18675, 18900, 19125 15 MHz QPSK, 16QAM | 1 RB/ 37 RB Offset
18700 to 19100 18700, 18900, 19100 20 MHz QPSK, 16QAM | 1 RB /50 RB Offset
18607 to 19193 18900 1.4 MHz QPSK 1 RB/ 2 RB Offset
18615 to 19185 18900 3 MHz QPSK 1 RB/ 7 RB Offset
Frequency 18625 to 19175 18900 5 MHz QPSK 1 RB/ 12 RB Offset
Stability 18650 to 19150 18900 10 MHz QPSK 1 RB/ 24 RB Offset
18675 to 19125 18900 15 MHz QPSK 1 RB/ 37 RB Offset
18700 to 19100 18900 20 MHz QPSK 1 RB /50 RB Offset
18607 to 19193 18607, 18900, 19193 1.4 MHz QPSK, 16QAM | 6 RB /0 RB Offset
18615t0 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
18675t0 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/ 2 RB Offset
18615t0 19185 | 18615, 18900, 19185 3 MHz QPSK, 16QAM | 1 RB/ 7 RB Offset
Peak to 18625t0 19175 | 18625, 18900, 19175 5 MHz QPSK, 16QAM | 1 RB/ 12 RB Offset
Average Ratio | 18650 to 19150 18650, 18900, 19150 10 MHz QPSK, 16QAM | 1 RB/ 24 RB Offset
18675 to 19125 18675, 18900, 19125 15 MHz QPSK, 16QAM | 1 RB/ 37 RB Offset
18700 to 19100 | 18700, 18900, 19100 20 MHz QPSK, 16QAM | 1 RB/ 50 RB Offset

Report No.: RF160419C07-1 Page No. 12/61 Report Format Version: 6.1.1
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. Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
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 OPSK 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 OPSK 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
20 MH QPSK 1 RB /99 RB Offset
z
19100 100 RB/ 0 RB Offset
18607 to 19193 18900 1.4 MHz QPSK 1 RB /2 RB Offset
18615 to 19185 18900 3 MHz QPSK 1 RB /7 RB Offset
Conducted 18625 to 19175 18900 5 MHz QPSK 1 RB /12 RB Offset
Emission 18650 to 19150 18900 10 MHz QPSK 1 RB/ 24 RB Offset
18675 to 19125 18900 15 MHz QPSK 1 RB/ 37 RB Offset
18700 to 19100 18900 20 MHz QPSK 1 RB /50 RB Offset
; Radiated 18700 to 19100 18900 20 MHz QPSK 1 RB /50 RB Offset
Emission

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

found in QPSK modulation.
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Test Condition:
Test Item Environmental Conditions Input Power Tested By
EIRP 26 deg. C, 58 % RH 3.8 Vdc Toby Tian
Frequency Stability 26 deg. C, 58 % RH 3.8 Vdc Luke Chen
Occupied Bandwidth 26 deg. C, 58 % RH 3.8 Vdc Luke Chen
Band Edge 26 deg. C, 58 % RH 3.8 Vdc Luke Chen
Peak to Average Ratio 26 deg. C, 58 % RH 3.8 Vdc Luke Chen
Condcudeted Emission 26 deg. C, 58 % RH 3.8 Vdc Luke Chen
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz 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.: RF160419C07-1 Page No. 14 /61 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.
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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) 29.73 29.58 29.86
GPRS (GMSK, 1Tx-slot) 29.72 29.57 29.85
GPRS (GMSK, 2Tx-slot) 26.98 26.83 27.11
GPRS (GMSK, 3Tx-slot) 25.00 24.85 25.13
GPRS (GMSK, 4Tx-slot) 23.61 23.46 23.74
EDGE (8PSK, 1Tx-slot) 25.58 25.43 25.71
EDGE (8PSK, 2Tx-slot) 22.96 22.81 23.09
EDGE (8PSK, 3Tx-slot) 21.13 20.98 21.26
EDGE (8PSK, 4Tx-slot) 19.82 19.67 19.95
Band WCDMA 1
Channel 9262 9400 9538
Frequency (MHz) 1852.4 1880.0 1907.6
RMC 12.2K 23.34 23.32 23.03
HSDPA Subtest-1 22.50 22.48 22.41
HSDPA Subtest-2 22.44 22.42 22.45
HSDPA Subtest-3 21.93 21.91 21.92
HSDPA Subtest-4 21.91 21.92 21.93
HSUPA Subtest-1 22.45 22.48 22.52
HSUPA Subtest-2 20.43 20.47 20.49
HSUPA Subtest-3 21.49 21.55 21.56
HSUPA Subtest-4 20.41 20.45 20.46
HSUPA Subtest-5 22.44 22.46 22.50
Band CDMA
Channel 25 600 1175
Frequency (MHz) 1851.25 1880 1908.75
RC1+S055 23.81 23.79 23.63
RC3+S055 23.84 23.82 23.66
RC3+S032 (+F-SCH) 23.78 23.76 23.60
RC3+S032 (+SCH) 23.75 23.73 23.57
RTAP 153.6 23.79 23.77 23.61
RETAP 4096 23.77 23.75 23.59

Report No.: RF160419C07-1

Page No. 17 /61

Report Format Version: 6.1.1




@

[BUREAU |
VERITAS

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 23.11 23.15 23.21 0 22.06 22.10 22.16 1
1 2 23.21 23.25 23.31 0 22.16 22.20 22.26 1
1 5 23.17 23.21 23.27 0 22.12 22.16 22.22 1
2/1.4M 3 0 23.14 23.18 23.24 0 22.09 22.13 22.19 1
3 1 23.06 23.10 23.16 0 22.01 22.05 22.11 1
3 3 23.03 23.07 23.13 0 21.98 22.02 22.08 1
6 0 22.25 22.29 22.35 1 21.20 21.24 21.30 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 23.19 23.23 23.29 0 22.14 22.18 22.24 1
1 7 23.29 23.33 23.39 0 22.24 22.28 22.34 1
1 14 23.25 23.29 23.35 0 22.20 22.24 22.30 1
2/3M 8 0 22.37 22.41 22.47 1 21.32 21.36 21.42 2
8 3 22.29 22.33 22.39 1 21.24 21.28 21.34 2
8 7 22.26 22.30 22.36 1 21.21 21.25 21.31 2
15 0 22.33 22.37 22.43 1 21.28 21.32 21.38 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 23.32 23.36 23.42 0 22.27 22.31 22.37 1
1 12 23.42 23.46 23.52 0 22.37 22.41 22.47 1
1 24 23.38 23.42 23.48 0 22.33 22.37 22.43 1
2/5M 12 0 22.50 22.54 22.60 1 21.45 21.49 21.55 2
12 6 22.42 22.46 22.52 1 21.37 21.41 21.47 2
12 13 22.39 22.43 22.49 1 21.34 21.38 21.44 2
25 0 22.46 22.50 22.56 1 21.41 21.45 21.51 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 23.43 23.47 23.53 0 22.38 22.42 22.48 1
1 24 23.53 23.57 23.63 0 22.48 22.52 22.58 1
1 49 23.49 23.53 23.59 0 22.44 22.48 22.54 1
2/10M 25 0 22.61 22.65 22.71 1 21.56 21.60 21.66 2
25 12 22.53 22.57 22.63 1 21.48 21.52 21.58 2
25 25 22.50 22.54 22.60 1 21.45 21.49 21.55 2
50 0 22.57 22.61 22.67 1 21.52 21.56 21.62 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 23.52 23.56 23.62 0 22.47 22.51 22.57 1

1 37 23.62 23.66 23.72 0 22.57 22.61 22.67 1

1 74 23.58 23.62 23.68 0 22.53 22.57 22.63 1

2/15M 36 0 22.70 22.74 22.80 1 21.65 21.69 21.75 2

36 19 22.62 22.66 22.72 1 21.57 21.61 21.67 2

36 39 22.59 22.63 22.69 1 21.54 21.58 21.64 2

75 0 22.66 22.70 22.76 1 21.61 21.65 21.71 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 23.64 23.68 23.74 0 22.59 22.63 22.69 1

1 50 23.74 23.78 23.84 0 22.69 22.73 22.79 1

1 99 23.70 23.74 23.80 0 22.65 22.69 22.75 1

2/ 20M 50 0 22.82 22.86 22.92 1 21.77 21.81 21.87 2

50 25 22.74 22.78 22.84 1 21.69 21.73 21.79 2

50 50 22.71 22.75 22.81 1 21.66 21.70 21.76 2

100 0 22.78 22.82 22.88 1 21.73 21.77 21.83 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 -13.09 36.57 23.48 222,95
661 1880.0 113.26 37.22 23.96 249.12 H
810 1909.8 113.78 37.18 23.40 218.88
z 512 1850.2 8.92 37.65 28.73 746.62
661 1880.0 8.65 37.58 28.93 782.17 Y,
810 1909.8 9.15 37.48 28.33 680.77
EDGE
Plane | Channel F“Z‘\:‘A‘f_'ezr;cy (<:|_|\3/r|1_1) IS;crtr:rcsz;) EIRP (dBm) | EIRP (mW) PO'?:/Z\"/")“O”
512 1850.2 117.39 36.57 19.18 82.83
661 1880.0 117.56 37.22 19.66 92.56 H
810 1909.8 117.69 37.18 19.49 88.96
z 512 1850.2 112.76 37.65 24.89 308.39
661 1880.0 1237 37.58 25.21 332,12 Y,
810 1909.8 112,54 37.48 24.94 311.89
WCDMA
Plane | Channel F"?mezr;cy ((;‘g/r';]) E:Crtr:rczgoé‘) EIRP (dBm) | EIRP (mW) PO'?:/Z\%“O”
9262 1852.4 19.11 36.57 17.46 55.74
9400 1880.0 120.18 37.22 17.04 50.63 H
9538 1907.6 119.25 37.18 17.93 62.12
z 9262 1852.4 115,62 37.65 22.03 159.62
9400 1880.0 -15.36 37.58 22.22 166.84 v
9538 1907.6 115,51 37.48 21.97 157.40
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CDMA
Plane | Channel Fr?&‘f_g;cy (cIi_I;/r;) E;Crtrgf?dog) EIRP (dBm) | EIRP (mW) PO"'Z‘:/Z\"/")“O”
25 1851.25 12035 36.57 16.22 41.90
600 1880.00 -20.85 37.22 16.37 43.39 H
1175 1908.75 -20.93 37.18 16.25 42.19
z 25 1851.25 -15.74 37.65 21.91 155.27
600 1880.00 11551 37.58 22.07 161.18 Y,
1175 1908.75 115.62 37.48 21.86 153.46
LTE Band 2
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel Fre(&‘aezr;cy ((;_I;/rl;1) E;C’trgfzhog) EIRP (dBm) | EIRP (mW) PO'?:/Z\%tiO”
18607 1850.7 120.12 36.57 16.45 44.18
18900 1880.0 12065 37.22 16.57 45.44 H
19103 1909.3 120.82 37.18 16.36 43.27
z 18607 1850.7 113.98 37.65 23.67 232.86
18900 1880.0 11378 37.58 23.80 240.05 Y,
19103 1909.3 -13.88 37.48 23.60 229.09
Channel Bandwidth: 1.4 MHz / 16QAM
18607 1850.7 120,92 36.57 15.65 36.75
18900 1880.0 21.48 37.22 15.74 37.53 H
19103 1909.3 21.62 37.18 15.56 35.99
z 18607 1850.7 -14.78 37.65 22.87 193.69
18900 1880.0 1457 37.58 23.01 200.12 Y,
19103 1909.3 1467 37.48 22.81 190.99
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LTE Band 2
Channel Bandwidth: 3 MHz / QPSK
Plane | Channel Fr?&‘f_g;cy (cIi_I;/r;) E;Crtrgf?dog) EIRP (dBm) | EIRP (mW) PO"'Z‘:/Z\"/")“O”
18615 1851.5 -20.02 36.57 16.55 4521
18900 1880.0 -20.51 37.22 16.71 46.92 H
19185 1908.5 -20.68 37.18 16.50 44.69
z 18615 1851.5 -13.86 37.65 23.79 239.39
18900 1880.0 -13.75 37.58 23.83 241.71 \Y
19185 1908.5 -13.84 37.48 23.64 231.21
Channel Bandwidth: 3 MHz / 16QAM
18615 1851.5 -20.89 36.57 15.68 37.00
18900 1880.0 -21.40 37.22 15.82 38.23 H
19185 1908.5 -21.58 37.18 15.60 36.32
z 18615 1851.5 -14.70 37.65 22.95 197.29
18900 1880.0 -14.47 37.58 23.11 204.79 Vv
19185 1908.5 -14.58 37.48 22.90 194.98
LTE Band 2
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fr‘i&“Hezr;cy ((;‘;r';]) E;Crtrgf&o;) EIRP (dBm) | EIRP (mW) PO'?:/Z\%HO”
18625 1852.5 -19.97 36.57 16.60 45.73
18900 1880.0 -20.45 37.22 16.77 47.58 H
19175 1907.5 -20.64 37.18 16.54 45.10
z 18625 1852.5 -13.82 37.65 23.83 241.60
18900 1880.0 -13.70 37.58 23.88 244.51 Vv
19175 1907.5 -13.72 37.48 23.76 237.68
Channel Bandwidth: 5 MHz / 16QAM
18625 1852.5 -20.81 36.57 15.76 37.69
18900 1880.0 -21.29 37.22 15.93 39.21 H
19175 1907.5 -21.49 37.18 15.69 37.09
z 18625 1852.5 -14.65 37.65 23.00 199.57
18900 1880.0 -14.46 37.58 23.12 205.26 \%
19175 1907.5 -14.52 37.48 22.96 197.70
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LTE Band 2
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel Fre(l‘\q/l‘f_'ezr;cy ((;‘gr']‘q) E:Crtr:fzgoé‘) EIRP (dBm) | EIRP (mW) PO'?”/Z\%“O”
18650 1855.0 -19.85 36.57 16.72 47.01
18900 1880.0 -20.37 37.22 16.85 48.46 H
19150 1905.0 -20.49 37.18 16.69 46.69
z 18650 1855.0 -13.75 37.65 23.90 245.53
18900 1880.0 -13.63 37.58 23.95 248.48 Vv
19150 1905.0 -13.65 37.48 23.83 241.55
Channel Bandwidth: 10 MHz / 16QAM
18650 1855.0 -20.74 36.57 15.83 38.30
18900 1880.0 -21.23 37.22 15.99 39.76 H
19150 1905.0 -21.40 37.18 15.78 37.86
z 18650 1855.0 -14.59 37.65 23.06 202.35
18900 1880.0 -14.33 37.58 23.25 211.49 \%
19150 1905.0 -14.44 37.48 23.04 201.37
LTE Band 2
Channel Bandwidth: 15 MHz / QPSK
Plane | Channel F"Z‘\:'A‘Lezr;cy ((;‘g/r';]) E:Crtrff&oé‘) EIRP (dBm) | EIRP (mW) PO'?:/Z\%“O”
18675 1857.5 -19.72 36.57 16.85 48.44
18900 1880.0 -20.32 37.22 16.90 49.02 H
19125 1902.5 -20.36 37.18 16.82 48.11
z 18675 1857.5 -13.64 37.65 24.01 251.83
18900 1880.0 -13.40 37.58 24.18 262.00 \%
19125 1902.5 -13.56 37.48 23.92 246.60
Channel Bandwidth: 15 MHz / 16QAM
18675 1857.5 -20.67 36.57 15.90 38.92
18900 1880.0 -21.16 37.22 16.06 40.40 H
19125 1902.5 -21.38 37.18 15.80 38.04
z 18675 1857.5 -14.51 37.65 23.14 206.11
18900 1880.0 -14.30 37.58 23.28 212.96 \%
19125 1902.5 -14.38 37.48 23.10 204.17
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LTE Band 2
Channel Bandwidth: 20 MHz / QPSK
Plane | Channel Fre(ﬁﬂ‘f_"ezr;cy (o||_|\3/r|1_q) E:Crtr:fzhoé‘) EIRP (dBm) | EIRP (mW) PO'?”/Z\‘?)“O”
18700 1860.0 -19.64 36.57 16.93 49.34
18900 1880.0 -20.26 37.22 16.96 49.70 H
19100 1900.0 -20.29 37.18 16.89 48.89
z 18700 1860.0 -13.53 37.65 2412 258.29
18900 1880.0 -13.27 37.58 24.31 269.96 Vv
19100 1900.0 -13.42 37.48 24.06 254.68
Channel Bandwidth: 20 MHz / 16QAM
18700 1860.0 -20.59 36.57 15.98 39.65
18900 1880.0 -21.12 37.22 16.10 40.78 H
19100 1900.0 -21.26 37.18 15.92 39.10
z 18700 1860.0 -14.46 37.65 23.19 208.50
18900 1880.0 -14.28 37.58 23.30 213.94 \%
19100 1900.0 -14.30 37.48 23.18 207.97
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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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4.2.4 Test Results
Frequency Error vs. Voltage
Frequency Error (ppm)
Voltage imi
J LTE Band 2 Limit
(Volts) | GSM | EDGE WCDMA| CDMA (ppm)

1.4 MHz| 3 MHz | 5 MHz |10 MHz |15 MHz | 20 MHz

3.8 0.001 | 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.002 | 0.002 | 0.001 | 0.002 2.5

3.3 0.002 | 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.002 | 0.001 | 0.001 | 0.001 2.5

4.35 0.001 | 0.002 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 2.5

Note: The applicant defined the normal working voltage of the battery is from 3.3 Vdc to 4.35 Vdc.

Frequency Error vs. Temperature

Frequency Error (ppm)
Temp. LTE Band 2 Ll
(C) | Gsm | EDGE WCDMA| CDMA (ppm)
1.4 MHz| 3 MHz | 5 MHz |10 MHz [ 15 MHz | 20 MHz

-30 0.001 | 0.001 | 0.002 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 2.5

-20 0.001 | 0.002 | 0.002 | 0.002 | 0.001 | 0.001 | 0.001 | 0.002 | 0.001 | 0.002 2.5

-10 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.001 | 0.001 | 0.001 | 0.002 | 0.002 2.5

0 0.001 | 0.002 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.001 2.5

10 0.001 | 0.002 | 0.001 | 0.002 | 0.002 | 0.001 | 0.002 | 0.001 | 0.002 | 0.001 2.5

20 -0.001 | -0.001 | -0.002 | -0.002 | -0.002 | -0.002 | -0.001 | -0.001 | -0.002 | -0.001 | 2.5

30 -0.001 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.002 | -0.001 | -0.001 | 2.5

40 -0.001 | -0.001 | -0.002 | -0.001 | -0.001 | -0.001 | -0.001 | -0.002 | -0.001 | -0.002 | 2.5

50 -0.001 | -0.002 | -0.002 | -0.001 | -0.001 | -0.002 | -0.002 | -0.001 | -0.002 | -0.001 | 2.5

55 -0.001 | -0.002 | -0.002 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | -0.001 | 2.5
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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

Frequency

99 % Oc

cupied

Channel

Bandwidth (kHz)

(MHz)

GSM

EDGE

Channel

Frequency

99 % Occupied
Bandwidth (MHz)

(MHz)

WCDMA

512

1850.2

248.61

242.87

9262

1852.4

4.1247

661

1880.0

244.67

244.81

9400

1880.0

41232

810

1909.8

246.46

244.77

9538

1907.6

4.1339

Channel

Frequency

99 % Occupied
Bandwidth (kHz)

(MHz)

CDMA

25

1851.25

1.2724

600

1880.00

1.2716

1175

1908.75

1.2719

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Occupied BW Agilent Spectrum Analyzer - Dccupied BW
LX FF EMEE: IN & 11:37,53 PM May 01, 2016 L) FF EMEE: IN AL 115152 PM My 01, 2016
1650200000 GHz Center Freq: 1860200000 GHz Radio Std: None Frequency 1.880000000 GHz Center Freq: 1880000000 GHz Radio Std: None Frequency
7 Trig: FraeRun AvglHeld> 11 7 Trig: FraeRun AvglHold> 11
AFGainLow * #Atten; 30 dB Radio Device: BTS AFGainLow — #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dBd Ref Offset 15 dBd
10 dBldiv Ref 35.00 dBm 10 dBldiv Ref 35.00 dBm
Log Log
e % CenterFreqgf | =>* Center Freq|
150 JNN W 1850200000 GHzlf i 150 o WW 1.880000000 GHz|
S0 tuy S0 2y
K Fd ) :
o S, Wi S
. o LN . )
; 4 “, ; d oy
= } v 1 * 1 1
© ot P *“"‘ﬂw " - M ‘"“M
45,0 jpis P 450 Lt Pt
ICenter 1.85 GHz Span 1 MHz| CF St ICenter 1.88 GHz Span 1 MHz| CF St
[tRes BW 10 kHz #VBW 30 kHz #Sweep 81 ms| rocgoon ol [[PRes BW 10 kHz #VBW 30 kHz #Sweep 81 ms| o000t
Auto Man) Auto Man)
Occupied Bandwidth Total Power 30.0 dBm Occupied Bandwidth Total Power 25.5 dBm
248.61 kHz Freqotten 244.81 kHz Freqotten
Transmit Freq Error -577 Hz OBW Power 99.00 % 0Hz] Transmit Freq Error -788 Hz OBW Power 99.00 % 0Hz]
x dB Bandwidth 314.0 kHz x dB -26.00 dB x dB Bandwidth 313.1 kHz x dB -26.00 dB
uss sran isc aran

Agilent Spectrum Analyzer - Oceupied BW

WCDMA

Agilent Spectrum Analyzer - Oceupied BW

CDMA

T R a 11:26,25 PM bay 01, 2016 T 5 EHE I ARG, OL17:11 AM May (2, 2016
enter Freq 1.907600000 GHz | Center Freq: 1.907600000 GHz Radio Std: None Frequency enter Freq 1.851250000 GHz | Center Freq: 1861250000 GHz Radio Std: None Frequency
o Trig:Free Run Avg[Held=> 111 o Trig:Free Run Avg[Held=> 111
HFGalnlow — HAten: 30 dB Radio Device: BTS HFGalnlow — HAten: 30 dB Radio Device: BTS
Ref Offset 16 dB Ref Offset 16 dB
10 dB/div Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
= CenterFreq|f || ** Center Freq|
100 e 1907600000 GHzlf |f 100 e e Bt L 1851260000 GHz|
00 00 /
10 / 1o / A\
/ | i Y
20, B 20, -
W v W
30, 30, r5-
00 } 00 ! !
<0 0.
50 40
[Center 1.908 GHz Span 10 MHz| CFstep [Center 1.851 GHz $Span 3 MHz| CF Step
[¥Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms| 1.000000 Muz1] JIPReS BW 30 kHz #VEBW 100 kHz #Sweep 300 ms 300,000 kHz,
Auto Man| - - Auto Man)
QOccupied Bandwidth Total Power 24.2 dBm Occupied Bandwidth Total Power 241 dBm
4.1339 MHz Freqonast 1.2724 MHz Freqonast
Transmit Freq Error -809 Hz OBW Power 99.00 % OHz Transmit Freq Error 40 Hz OBW Power 99.00 % OHz
x dB Bandwidth 4.707 MHz x dB -26.00 dB x dB Bandwidth 1.420 MHz x dB -26.00 dB

Report No.: RF160419C07-1

Page No. 28/ 61

Report Format Version: 6.1.1




J828

BUREAU
VERITAS

LTE Band 2

Channel Bandwidth: 1.4 MHz

Channel Bandwidth: 3 MHz

Frequenc
Channel q y

99 % Occupied

Bandwidth (MHz) Channel

(MHz)

QPSK 16QAM

Frequency

99 % Occupied
Bandwidth (MHz)

QPSK 16QAM

(MHz)

18607 1850.7

1.0928 1.0897 18615

1851.5 2.6966 2.6944

18900 1880.0

1.0904 1.0882 18900

1880.0 2.6949 2.6962

19193 1909.3

1.0915 1.0876 19185

1908.5 2.6965 2.6963

Spectrum Plot of Worst Value

1.4 MHz / QPSK

1.4 MHz / 16QAM

Agilent Spectrum Analyzer - Occupied BW Agilent Spectrum Analyzer - Dccupied BW
T EHE I ARG, 133,46 AM May 2, 2016 T EHE I ARG, 15305 AM May 2, 2016
enter Freq 1.850700000 GHz | Center Freq: 1850700000 GHz Radio 5td: None Frequency enter Freq 1.850700000 GHz | Center Freq: 1850700000 GHz Radio Std: None Frequency
o Trig:Free Run Avg[Held=> 111 o Trig:Free Run Avg[Held=> 111
HFGalnlow — HAten: 30 dB Radio Device: BTS HFGalnlow — HAten: 30 dB Radio Device: BTS
Ref Offset 16 dB Ref Offset 16 dB
10 dB/div Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
= CenterFreq|f || ** Center Freq|
109 o mem s e e b 1850700000 GHzlf |f 100 e == S 1850700000 GHz|
o o ¥
in 3 A in '-\l
7 \
@ @
= = T =] — o . e
- ——y
Eil -0
<0 <0
ICenter 1.851 GHz Span 3 MHz| CF Ste ICenter 1.851 GHz Span 3 MHz| CF St
ltRes BW 30 kHz #VBW 100 kHz #Sweep 300 ms| sosoon ne | |rRes BW 30 kHz #VEBW 100 kHz #Sweep 300 ms| 20000005 0)
Auto Man) - - Auto Man)
QOccupied Bandwidth Total Power 24.6 dBm Occupied Bandwidth Total Power 23.2dBm
1.0928 MHz Freqotten 1.0897 MHz F—
Transmit Freq Error =2.206 kHz OBW Power 99.00 % OHz] Transmit Freq Error 1.118 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.255 MHz x dB -26.00 dB x dB Bandwidth 1.253 MHz x dB -26.00 dB
usc Tar usc srarus
3 MHz / QPSK 3 MHz / 16QAM
) OL:43.01 A May 2, 2016 3 0L:42:34 41 May 02, 2016
enter Freq 1.851500000 GHz | Genter Freq: 1851500000 GHz Radio Std: None Frequency enter Freq 1.908500000 GHz Center Freq: 1908500000 GHz Radio Std: None Frequancy
7 Trig: FraeRun AvglHeld> 11 — 7 Trig: FraeRun AvglHeld> 11
AFGainLow * #Atten; 30 dE Radio Device: BTS AFGainLow — #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dBldiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
0L CenterFreqgf | =** Center Freq|
109 e ] 1851500000 GHzlf |f 109 T : rm— - 1.908500000 GHz|
0.0 I‘J‘ 0.0 r -\\
10 ]'\ 10, JJ. -
0 £ il o ! A
: 7/ 1y Y S
————— —— — e ——
-40.0 - . -40.0 - -
-0 -0
<0 <0
ICenter 1.852 GHz Span 6 MHz| CF St ICenter 1.909 GHz Span 6 MHz| CF St
[tRes BW 62 kHz #VBW 200 kHz #Sweep 300 ms| ot oon ri | |[#Res BW 82 kHz #VBW 200 kHz #Sweep 300 ms| ot oo riE)
Auto Man) . © Auto Man)
Occupied Bandwidth Total Power 24.1 dBm QOccupied Bandwidth Total Power 23.2dBm
2.6966 MHz Freqotten 2.6963 MHz Freqotten
Transmit Freq Error -1.975 kHz OBW Power 99.00 % 0Hz] Transmit Freq Error 2.089 kHz OBW Power 99.00 % 0Hz]
x dB Bandwidth 2.896 MHz x dB -26.00 dB x dB Bandwidth 2.921 MHz x dB -26.00 dB
uss rar uss ranus
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LTE Band 2

Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz

Frequenc
Channel q y

99 % Occupied

Bandwidth (MHz) Channel

Frequency

(MH2) QPSK

16QAM

99 % Occupied
Bandwidth (MHz)

QPSK 16QAM

(MHz)

18625 1852.5 4.4877

4.4846 18650

1855.0 8.9488 8.9470

18900 1880.0 4.4886

4.4830 18900

1880.0 8.9467 8.9421

19175 1907.5 4.4909

4.4896 19150

1905.0 8.9671 8.9646

Spectrum Plot of Worst Value

5 MHz / QPSK

5 MHz / 16QAM

Agilent Spectrum Analyzer - Occupied BW Agilent Spectrum Analyzer - Dccupied BW
T EHE I ARG, D1.551 A4 May 2, 2016 T EHE I ARG, 01.53;15 AM May 2, 2016
enter Freq 1.907500000 GHz | Center Freq: 1.907500000 GHz Radio Std: None Frequency enter Freq 1.907500000 GHz | Center Freq: 1.907500000 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
Ref Offset 16 dB Ref Offset 16 dB
10 dB/div Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
= CenterFreq|f || ** Center Freq|
10 b 1907500000 GHzlf |f 100 — : - 1.907600000 GHz|
00 J,r‘ | 0 ; i
L J | L / :
- / u\ @ / N
R e — ——— DS ——
00 1 00
Eil -0
<0 <0
ICenter 1.908 GHz Span 10 MHz CF Ste ICenter 1.908 GHz Span 10 MHz| CF St
[#Res BW 100 kHz #VEW 300 kHz #Sweep 300ms|| . CF <P lirRes BW 100 kHz #VBW 300 kHz #sweep 300 ms{[ TP Step)
Auto Man| - - Auto Man)
Occupied Bandwidth Total Power 23.9 dBm Occupied Bandwidth Total Power 22.7 dBm
4.4909 MHz FreqOffset 4.4896 MHz FreqOffset
Transmit Freq Error 1.231 kHz OBW Power 99.00 % OHz] Transmit Freq Error 4.342 kHz OBW Power 99.00 % OHz
x dB Bandwidth 4.815 MHz x dB -26.00 dB x dB Bandwidth 4.811 MHz x dB -26.00 dB
usc starus usc sTaTue

10 MHz / QPSK

m Analyzer -

Occupied BW

10 MHz / 16QAM

F.Y 02:03:36 AM May 02, 2016 A 02:02:49 M May 02, 2016
Center Freq: 1.906000000 GH Radio Std: None Frequency 1.905000000 GHz Center Freq: 1905000000 GHz Radio Std: None Frequency
o7 Trig:FreeRun AvglHoldz 11 o7 Trig: Free Run AvglHoldz 11
#IFGain:Low #Atten: 30 dB Radio Device: BTS #IFGain:Low #Aten: 30 4B Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
0L CenterFreqgf | =** Center Freq|
100 1.905000000 GHz| 100 —1 T ] 1.905000000 GHz|
Ll ] Y Ll ]
\
10 10
] | I |
=] =1
B N B R a
- B
00 | — 00 1 1
Bl 0
El El
ICenter 1.905 GHz Span 20 MHz| CFstep ICenter 1.905 GHz Span 20 MHz| CFstep
[¥Res BW 200 kHz #VBW 1 MHz #Sweep 300 ms| 2000000 Mizl] JFRES BW 200 kHz #VBW 1 MHz #Sweep 300 ms| 21000000 MH2]
) ‘ Aute Man ) ‘ Aute Man
QOccupied Bandwidth Total Power 23.6 dBm QOccupied Bandwidth Total Power 22.5dBm
8.9671 MHz Freqotten 8.9646 MHz Freqotten
Transmit Freq Error -9.066 kHz OBW Power 99.00 % 0Hz] Transmit Freq Error -12.978 kHz OBW Power 99.00 % 0Hz]
x dB Bandwidth 9.507 MHz x dB -26.00 dB x dB Bandwidth 9.506 MHz x dB -26.00 dB
usc rar usc raTus
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LTE Band 2

Channel Bandwidth: 15 MHz

Channel Bandwidth: 20 MHz

Channel

99 % Occupied

Frequency | pgandwidth (MHz)

(MHz)
QPSK 16QAM

Channel

99 % Occupied
Bandwidth (MHz)

QPSK 16QAM

Frequency
(MHz)

18675

1857.5 13.429 13.420

18700

1860.0 17.932 17.944

18900

1880.0 13.397 13.389

18900

1880.0 17.854 17.871

19125

1902.5 13.403 13.401

19100

1900.0 17.843 17.849

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer

Oceupied BW.

15 MHz / QPSK

Agilent Spectrum Analyzer

Oceupied BW

15 MHz / 16QAM

3 5 EHE I ARG, 02:25,15 A4 May 2, 2016 3 5 EHE I ARG, 02.24,26 AM May 2, 2016
enter Freq 1.857500000 GHz | Center Freq: 1867500000 GHz Radio Std: None Frequency enter Freq 1.857500000 GHz | Center Freq: 1867500000 GHz Radio Std: None Frequency
o Trig:Free Run Avg[Held=> 111 o Trig:Free Run Avg[Held=> 111
HFGalnlow — HAten: 30 dB Radio Device: BTS HFGalnlow — HAten: 30 dB Radio Device: BTS
Ref Offset 16 dB Ref Offset 16 dB
10 dB/div Ref 35.00 dBm 10 dB/div Ref 35.00 dBm
Log Log
% CenterFreq|{ || > Center Freq|
150 1857500000 GHz | |f 150 1857500000 GHz|
500 A R A 500 -
- ] 1 - J i
15 ; t 15 f T
25, 25, .
—— S — ks
25,0 e — N 25,0 fpeme e m—— L
45 -45.
55, 55,
[Center 1.858 GHz Span 30 MHz] crstep [Center 1.858 GHz Span 30 MHz CF Step
[#¥Res BW 300 kHz #VBW 1 MHz #Sweep 300 ms| 3.000000 Meizl] JEFRES BW 300 kHz #VBW 1MHz #Sweep 300 ms 3.000000 MHz,
Auto Man| - - Auto Man)
Occupied Bandwidth Total Power 23.3 dBm Occupied Bandwidth Total Power 22.2dBm
13.429 MHz Freqortest 13.420 MHz Freqomen
Transmit Freq Error 1.504 kHz OBW Power 99.00 % OHz] Transmit Freq Error 1.242 kHz OBW Power 99.00 % OHz
x dB Bandwidth 14.22 MHz x dB -26.00 dB x dB Bandwidth 14.22 MHz x dB -26.00 dB

20 MHz / QPSK

m Analyzer -

Occupied BW

20 MHz / 16QAM

A 234,25 A May 2, 2016 A 02:30:36 14 May (2, 2015
Center Freq: 1860000000 GH Radio Std: None Frequency 1.860000000 GHz Center Freq: 1850000000 GHz Radio Std: None Frequency
7 Trig: FraeRun AvglHeld> 11 7 Trig: FraeRun AvglHeld> 11
AFGainLow * #Atten; 30 dE Radio Device: BTS AFGainLow — #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dBd Ref Offset 15 dBd
10 dBldiv Ref 35.00 dBm 10 dBldiv Ref 35.00 dBm
Log Log
e CenterFreqgf | =>* Center Freq|
150 1860000000 GHzf |f 129 1860000000 GHz|
S0 { " ] S0 T = m—
B 5
J \ ] I
T ¥ § 7 T
= - -]
TS - B — 350 fumiemt T B ——
45 -45.
55 55,
|ICenter 1.86 GHz Span 40 MHz| CF St |ICenter 1.86 GHz Span 40 MHz| CF St
[tRes BW 430 kHz #VBW 1.3 MHz #Sweep 300 ms| soomoo ] |[#Res BW 430 kHz #VBW 1.3 MHz #Sweep 300 ms| 4000000 M)
. © Auto Man| . © Auto Man|
QOccupied Bandwidth Total Power 23.3dBm QOccupied Bandwidth Total Power 22.2dBm
17.932 MHz FreqOffset 17.944 MHz FreqOffset
Transmit Freq Error 9.790 kHz OBW Power 99.00 % 0Hz] Transmit Freq Error 9.665 kHz OBW Power 99.00 % 0Hz]
x dB Bandwidth 19.04 MHz x dB -26.00 dB x dB Bandwidth 19.04 MHz x dB -26.00 dB
uss A uss ratus
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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 (CDMA/ 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

GSM

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA

o 0% X = LGN OFF 1136107 B ap 0L, Paak Search Qi L ENSE AALIGN OF [T CTITEIE —
arker 1 1.840993000000 GHz T trts Free R #hvg Type: RMS MAET2345 0 arker 1 1.910021000000 GHz ] 2rts Free R #Avg Type: RMS mace[l23s55| PoakSearc
jide rig: Free Run jide rig: Free Run
Fainon  Auen: 30 48 cer|A NHNN N N0 wide T et 30 dB rerlh N
NextPeak NextPeak
Ref Offset 16 4B Mkr1 1.849 993 GHz Ref Offset 16 4B Mkr1 1.910 021 GHz
[ggeian _ Ref 35.00 dBm -17.09 dBm [ggeian__ Ref 35.00 dBm -16.56 dBm
Next Pk Right] Next Pk Right]
150 + . 'T““H‘I 150 + =
" % Next Pk Left i ) Next Pk Left
3 3 -
\‘ "1
= i \ . p W
{ Marker Deltal 4 Marker Deltal
K 300 ] / 4300
48 ] T 48
AT e
= Py mkr—crf | <[ F MKr—-CF}
=0 ] ] ¥ N Lol
450 Mikr—RefLvif | «s0 v Mkr—RefLvi
LH )
SO E e - !
More| More|
Center 1.8500000 GHz Span 1.000 MHz o2l | center 1.9100000 GHz Span 1.000 MHz 1ef2
#Res BW 10 kHz #VBW 30 kHz #Sweep 1.000 s (1001 pts) #Res BW 10 kHz #VBW 30 kHz #Sweep 1.000 5 (1001 pts)
i< sarus isc
512 Channel 810

e — S T m—— - o y Y [FEEC T —
arker 1 1.840995000000 GHz ) #hvg Type: RMS wai 23450 arker 1 1.910021000000 GHz I #Avg Type: RMS TAE12345 6
RO Trig: Free Run VPE (1 AR PiG: Wids To7 Trig: Free Run |
IFGaimlow ~  Atten: 30 dB cer|A MK 4 e Tl peten: 30 4B ceT|A NN KN K
Ref Offset 16 4B Mkr1 1.849 995 GHz NextPeak Ref Offset 16 A8 Mkr1 1.910 021 GHz NextPeak
{9gBid_Ref 35.00 dBm -21.64 dBm {9gBid_Ref 35.00 dBm -21.08 dBm
og o9
Next Pk Right; Next Pk Right;
150| 15.0]
P, Next Pk Left] Next Pk Left]
5 = 5
4 Y & 1,
5 & - 5 'r' |
¢ " Marker Delta ! Marker Delta
300 ] 4300
48 48 -
i v v
o T My I b
x " J
s W Mr-.CF| Mr--CF|
4
=0 ] | i )
j i ;
450 Mikr—RefLvif | 0 kX Mkr—RefLvi
ey
5 ey . P, i
bt Ao TR
' More| More|
Center 1.8500000 GHz Span 1.000 MHz "or2l | center 1.9100000 GHz Span 1.000 MHz Torz
#Res BW 10 kHz #VBW 30 kHz #Sweep 1.000 s (1001 pts) #Res BW 10 kHz #VBW 30 kHz #Sweep 1.000 5 {1001 pts)
i< sarus isc
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WCDMA

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

o T i ST m—— 950 G - 1 [ bk Search
arker 1 1.850000000000 GHz ] . R #Avg Type: Log WAE[1 25456 arker 1 1.910000000000 GHz #Avg Type: Log-Pwr MAE[123458
fide rig: Free Run ide
Foantow * Aten:30d8 cerla nnin o W p
NextPeak NextPeak
Ref Offset 16 4B Mkr1 1.850 000 GHz Ref Offset 16 4B Mkr1 1.910 000 GHz
[ggeian__ Ref 30.00 dBm -24.19 dBm {ggeian _ Ref 30.00 dBm -24.08 dBm
P Next Pk Right{f | Next Pk Right]
10.0] 10.0]
S Next Pk Left T } Next Pk Left
0. 0.
0. 4300 & 0. 1300 B
Marker Delta| Marker Delta|
x 1 E 1
- mkr—.crff | MKr—-CF}
00 L 00 SRe——
00 Mkr—RefLvil| | =00 Mkr—RefLvi
= @
More| More|
Center 1.850000 GHz Span 5.000 MHz o2l | center 1.910000 GHz Span 5.000 MHz 1ef2
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts)
s sarus e

CDMA

25

- ee y Yo L1321 ey 02, 2016 AT ee AL OFF
arker 1 1.850038000000 GHz #hug Type: Log mezfyzgscp| PeakSearch arker 1 1009952000000 GHz 88ug Type: Log Pur Peak Search
B0 Wide = Trig: Free Run Avg|Held: 10011 TVFE |4 AR B0 Wide = Trig: Free Run Avg|Held: 1001100
IFGain:Low Atten: 30 dB peT|A NNNN N IFGain:Low Atten: 30 dB
Ref Offset 16 4B Mkr1 1.850 038 GHz NextPeak Ref Offset 16 A8 Mkr1 1.909 852 GHz NextPeak
{9gBid_Ref 30.00 dBm -36.816 dBm {9gBid__Ref 30.00 dBm -37.554 dBm
og o9
P Next Pk Rightlf | Next Pk Right;
100| 10.0]
Next Pk Left Next Pk Left
[ - [
0. 4300 & 0. 1300 B
Marker Delta| \ Marker Delta|
/
/ \
- /’1\ Va 7 mkr—.crff | y { Mkr—CF|
400 ! I e e e 400 A\\“\f S _/—-—\.._/,—\
—— e——————
500 Mikr—RefLvif | <00 Mkr—RefLvi
&0 &0
More| More|
Center 1.8502000 GHz Span 1.000 MHz " o2l | center 1.9098000 GHz Span 1.000 MHz Torz
#Res BW 13 kHz #VBW 51 KHz" #Sweep 1.000 s (1001 pts) #Res BW 13 kHz #VBW 51 KHz" #Sweep 1.000 5 {1001 pts)
i< srarus isc
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LTE Band 2

Channel Bandwidth: 1.4 MHz

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

T e E T T — T e I YT Re—
arker 1 1.849997000000 GHz ] T N #Aug Type: Log-Pwr WAE[T55 45 6 ek Searc arker 1 1.910007000000 GHz #Aug Type: Log-Pwr M1 2345 6 ek Searc
T T Bt I R
Ref Offset 15 4B Mkr1 1.849 997 GHz NextPeak Ref Offset 15 0B Mkr1 1.910 007 GHz NextPeak
[ggeian__ Ref 30.00 dBm -23.79 dBm {ggeian _ Ref 30.00 dBm -22.64 dBm
P Next Pk Right{f | Next Pk Right]
- . i}
100 100
Next Pk Left Next Pk Left
000 000 -
0. 4300 & 0. 1300 B
. Marker Delta) ¥, S Marker Delta
2, ! e ] = !
- ) -
= mikr—crlf | Y Mir—-CF|
w00 00
. Ui, o 1
=00 Mkr—RefLvil| | =00 Mkr—RefLvi
@ @
More| More|
Center 1.8500000 GHz Span 1.000 MHz 1of2}1 | center 1.9100000 GHz Span 1.000 MHz 1of2
| #Res BW 13 kHz #VBW 51 kHz #Sweep 1.000 s (1001 pts) | #Res BW 13 kHz #VBW 51 kHz #Sweep 1.000 s (1001 pts)
e status e —-

Channel

Agilent Spectrum Analyzer - Swept SA

F Q5 L
arker 1 1.849999000000 GHz
BHO:

7 Trig: FreeRun

LG
#Aug Type: Log

ME[1 23456
it
AT

Channel

Agilent Spectrum Analyzer - Swept SA

Peak Search arker 1 1910000000000 GHz

BTi0: Wide .f.‘ Trig: Free Run

LI OFF
#Avg Type: Log-Pwr Peak Search

teT/A NNRH K

Wide Tp) TR
WFGalmlow © Atten: 30 d8 oer WFGalmlow © Atten: 30 d8
NextPeak NextPeak
aet Offset 16 B Mkr1 1.849 999 GHz Ret Offset 16 B Mkr1 1.910 000 GHz
{9gBid_Ref 30.00 dBm -29.32 dBm {9gBid__Ref 30.00 dBm -30.28 dBm
og o9
P Next Pk Rightlf | Next Pk Right;
100| 10.0]
{ = e Next Pk Left Pt P, - Next Pk Left
0.00] 0.00] T
0. 4300 & 0. 1300 B
Marker Deltal Marker Deltal
il o B 1]
1, A1
- ol - )
* Mkr—-CF [, Mkr—-CF
ap [l ey S 00 s *
00 Mkr—RefLvil| | <00 Mkr—RefLvi
= =
More; More;
Center 1.8500000 GHz Span 1.000 MHz "or2ll | center 1.9100000 GHz Span 1.000 MHz Torz
| #Res BW 13 kHz #VBW 51 kHz #Sweep 1.000 s (1001 pts) | #Res BW 13 kHz #VBW 51 kHz #Sweep 1.000 5 {1001 pts)
s srarus e —-
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LTE Band 2

Channel Bandwidth: 3 MHz

Channel

Agilent Spectrum Analyzer - Swept SA

01:33,00 AM May 2, 2016

Channel

Agilent Spectrum Analyzer - Swept SA

3 a5 L
arker 1 1.910003000000 GHz

101:40:50 M May

ARLIGH OF 2008
#Avg Type: Log-Pur TACE[123 456

Peak Search

AT A O
arker 1 1.850000000000 GHz I #hug Typs: Log-Pwr wae[i=s = | PeakSearch ; ,
BHO: Wide o 1@ FreeRun | PO: Wide o TN [
IFGalnLow —  Amten: 3048 pe-LLLLL IFGaimow © Atten: 30 dB werlANNRN T
Ref Offset 15 4B Mkr1 1.850 000 GHz NextPeak Ref Offset 15 0B Mkr1 1.910 003 GHz NextPeak
[ggeian__ Ref 30.00 dBm -22.31 dBm {ggeian _ Ref 30.00 dBm -21.10 dBm
P Next Pk Right{f | Next Pk Right]
100 100
Next Pk Left Next Pk Left
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=
—— el g
=00 Mkr—RefLvil| | =00 Mkr—RefLvi
@ @
More| More|
Center 1.8500000 GHz Span 1.000 MHz 1of2}1 | center 1.9100000 GHz Span 1.000 MHz 1of2
| #Res BW 30 kHz #VBW 100 kHz #Sweep 1.000 s (1001 pts) | #Res BW 30 kHz #VBW 100 kHz #Sweep 1.000 s (1001 pts)
e status e —-

Channel

Agilent Spectrum Analyzer - Swept SA

15 RB

Channel

Agilent Spectrum Analyzer - Swept SA

15 RB

#Sweep 1.000 s (1001 pts)
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IFGaimlow ~  Atten: 30 dB cer|A MK 4 e Tl peten: 30 4B ceT|A NN KN K
Ref Offset 16 4B Mkr1 1.849 998 GHz NextPeak Ref Offset 16 A8 Mkr1 1.910 000 GHz NextPeak
{9gBid_Ref 30.00 dBm -31.54 dBm {9gBid__Ref 30.00 dBm -30.67 dBm
o9 o9
P Next Pk Rightlf | Next Pk Right;
100| 10.0]
- Next Pk Left] - - - Next Pk Left]
0.00) - = 0.00) b
0. 4300 & 0. 1300 B
Marker Delta| Marker Delta|
x =
I . 1
- . o mkr—.crff | o MKr—-CF}
" N FEPPOs e o o -
500 Mikr—RefLvif | <00 Mkr—RefLvi
&0 &0
More| More|
Center 1.8500000 GHz Span 1.000 MHz o2l |center 1.9100000 GHz Span 1.000 MHz Torz
#Res BW 30 kHz #VBW 100 kHz #Res BW 30 kHz #VBW 100 kHz #Sweep 1.000 5 {1001 pts)

sTATUS
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BUREAU

LTE Band 2

Channel Bandwidth: 5 MHz

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

T R T T — T e I YT R—
arker 1 1.849997000000 GHz ] T N #Aug Type: Log-Pwr WAE[T55 45 6 ek Searc arker 1 1.910000000000 GHz #Aug Type: Log-Pwr M1 2345 6 ek Searc
T T Bt I R
Ref Offset 15 4B Mkr1 1.849 997 GHz NextPeak Ref Offset 15 0B Mkr1 1.910 000 GHz NextPeak
[ggeian__ Ref 30.00 dBm -22.67 dBm {ggeian _ Ref 30.00 dBm -21.76 dBm
P — Next Pk Right{f | Next Pk Right]
10.0) l 100
s Next Pk Left Next Pk Left
000 # 000
0. :I 4300 & 0. 1300 B
Marker Deltal 1 Marker Delta
k] 1‘ 0
a0 K-
e mkr—.crff | Mhr—CF}
w00 + 00 -
=00 Mkr—RefLvil| | =00 Mkr—RefLvi
@ @
More| More|
Center 1.8500000 GHz Span 1.000 MHz o211 | center 1.9100000 GHz Span 1.000 MHz 1of2
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts)
e status e —-

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

25 RB

RF Q% X EHSE AL 0L 6 AF T ENEE: LGN OF 015205 A4 May 02, 2016
arker 1 1.849997000000 GHz 88ug Type: Log w2345 |  PeakSearch arker 1 1.010006000000 GHz ] #8ug Type: Log-Pur mazfizgss | PeakSearch
B Wide To7 Trig: Free Run TVFE 1M Wt ono Wi T Trig: FresRun e
IFGaimlow ~  Atten: 30 dB cer|A MK 4 NG Wil Tl et 30 dB ceT|A NN KN K
Ref Offset 16 4B Mkr1 1.849 997 GHz NextPeak Ref Offset 16 A8 Mkr1 1.910 006 GHz NextPeak
{9gBid_Ref 30.00 dBm -30.51 dBm {9gBid__Ref 30.00 dBm -30.70 dBm
og o9
P Next Pk Rightlf | Next Pk Right;
100| 10.0]
- Next Pk Left Next Pk Left
0.00] s 0.00] et
-1 ’. 4300 & 0. 1300 B
Marker Delta| Marker Delta|
x =
1 / 1
R I — ; mkr—.crff | - MKr—-CF}
w00 w00
500 Mikr—RefLvif | <00 Mkr—RefLvi
&0 &0
More| More|
Center 1.8500000 GHz Span 1.000 MHz o2l | center 1.9100000 GHz Span 1.000 MHz Torz
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 5 {1001 pts)
i< staus isc

Report No.: RF160419C07-1

Page No. 37 /61

Report Format Version: 6.1.1




BUREAU

LTE Band 2

Channel Bandwidth: 10 MHz

Channel

Channel

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA
T B 1 e T I — T e T YT R——
arker 1 1.849999000000 GHz ] T N #Aug Type: Log-Pwr WAE[T55 45 6 ek Searc arker 1 1.910006000000 GHz #Aug Type: Log-Pwr M1 23 45 6 ek Searc
Fosimton * Aaen 30 d8 cerla N o Wids T ittt
Ref Offset 15 4B Mkr1 1.849 999 GHz NextPeak Ref Offset 15 0B Mkr1 1.910 006 GHz NextPeak
[ggeian__ Ref 30.00 dBm -38.46 dBm {ggeian _ Ref 30.00 dBm -37.78 dBm
P Next Pk Right{f | Next Pk Right]
100 - 100
Next Pk Left Next Pk Left
0.00 0.00 +
0. 4300 & 0. p 1300 B
. Marker Delta) = Marker Delta
B 1] = -0,
Eil Eil I
Mkr—-CF| | .1 Mkr—CF|
400 — - 400 - = -
=00 Mkr—RefLvil| | =00 Mkr—RefLvi
@ @
More| More|
Center 1.8500000 GHz Span 1.000 MHz o211 | center 1.9100000 GHz Span 1.000 MHz 1of2
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts)
e status e stan

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

50 RB

AT y Yo AT = AL OrF IO OLI3) ity g, 2010
arker 1 1.849996000000 GHz #Aug Type: Log Peak Search arker 1 1.910007000000 GHz ] #avg Type: Log-Pwr maz[lz3s5c| PeakSearch
PNO-Wide (5 Trig: Free Run B0 Wide o7 Trig: FreeRun n |
IFGainlowe ~  Atten: 30 48 o tow " Atten: 30 dB ceT|A NN KN K
Ref Offset 16 4B Mkr1 1.849 996 GHz NextPeak Ref Offset 16 A8 Mkr1 1.910 007 GHz NextPeak
{9gBid_Ref 30.00 dBm -33.54 dBm {9gBid__Ref 30.00 dBm -34.67 dBm
o9 o9
P Next Pk Rightlf | Next Pk Right;
100| 10.0]
Next Pk Left Next Pk Left
0.00] 0.00]
0. T3 00 & 0. 1300 B
Marker Delta| Marker Delta|
B B
; 1 . . .
. mir—crf | ] N ! Mkr—CF|
400 400 N
00 Mkr—RefLvil| | <00 Mkr—RefLvi
= =
More| More|
Center 1.8500000 GHz Span 1.000 MHz o2l | center 1.9100000 GHz Span 1.000 MHz Torz
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 5 {1001 pts)
s staus isc
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BUREAU

LTE Band 2

Channel Bandwidth: 15 MHz

Channel

Channel

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA
T BicE e T — Bl X AR CEETTIITETTY p——
arker 1 1.849996000000 GHz - #Aug Type: Log-Pwr WAE[T55 45 6 ek Searc arker 1 1.910003000000 GHz ) #Aug Type: Log-Pwr M1 2345 6 ek Searc
BNO: Wiide 0 T1ig FreeRun | PNO: Wide Cpo T8 |
IFGalnLow —  Amten: 3048 pe-LLLLL IFGaimow © Atten: 30 dB werlANNRN T
Ref Offset 15 4B Mkr1 1.849 996 GHz NextPeak Ref Offset 15 0B Mkr1 1.910 003 GHz NextPeak
[ggeian _ Ref 35.00 dBm -39.17 dBm [ggeian__ Ref 35.00 dBm -39.38 dBm
Next Pk Right] Next Pk Right]
150 150
Next Pk Left Next Pk Left
5. 5.
5 5
Marker Delta| . Marker Delta)
300 1300 e}
48 45
2% -
Mkr—-CF Mkr—-CF|
=0 - =0 I S )
asof - Mkr—RefLvif | +0 - Mkr—RefLvi
= =
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

Agilent Spectrum Analyzer - Swept SA

Channel L

Agilent Spectrum Analyzer - Swept SA

75 RB

AT y Yo g AT = AL OrF 02 25153 ity g, 2010
arker 1 1.849994000000 GHz Trig: FresRu #8ug Type: Log i asne Peak Search arker 1 1.910026000000 GHz ] e FreeR #8ug Type: Log-Pwr maeliz3ssc| FeakSearch
e rig: Free Run it i rig: Free Run
Faintow * Aten:30dB cer|4 NN NN b e T agten: 30 4B teT/A NNRH K
Ref Offset 16 4B Mkr1 1.849 994 GHz NextPeak Ref Offset 16 A8 Mkr1 1.910 026 GHz NextPeak
{9gBid_Ref 35.00 dBm -33.88 dBm {9gBid_Ref 35.00 dBm -37.44 dBm
og o9
Next Pk Right; Next Pk Right;
150| 15.0]
Next Pk Left Next Pk Left
[ [
5 5
Marker Deltal Marker Deltal
300 ] 4300 e}
48 48
= P mkr—.crff | MKr—-CF}
I R L — - - | ¢
450 Mkr—RefLvil| | 50 Mkr—RefLvi
= =
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)
s sarus e
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BUREAU

LTE Band 2

Channel Bandwidth: 20 MHz

Channel Channel

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA
T BicE e Y I — Bl X AR TSN p——
arker 1 1.850000000000 GHz ] T N #Aug Type: Log-Pwr WAE[T55 45 6 ek Searc arker 1 1.910003000000 GHz #Aug Type: Log-Pwr M1 2345 6 ek Searc
rig: Free Run
Fosimton + Aaen: 30 d8 cerla N Wi ittt
Ref Offset 15 4B Mkr1 1.850 000 GHz NextPeak Ref Offset 15 0B Mkr1 1.910 003 GHz NextPeak
[ggeian _ Ref 35.00 dBm -40.80 dBm [ggeian__ Ref 35.00 dBm -40.21 dBm
Next Pk Right] Next Pk Right]
150 150
Next Pk Left Next Pk Left
5. 5.
5 5
Marker Delta| . Marker Delta)
300 1300 e}
48 45
2% -
Mkr—-CF Mkr—-CF|
=1 1 1 ——— 35,0 ezt { 1
] e B Mkr—RefLvilf | +0 . . - Mkr—RefLvi|
= =
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 s (1001 pts)
e rus e —-

Channel

Agilent Spectrum Analyzer - Swept SA
E ENE N

Channel

Agilent Spectrum Analyzer - Swept SA

023111 44 May
e

T ! y X 3 T
arker 1 1.849980000000 GHz i #Aug Type: Log iz e | PeakSearch arker 1 1910001000000 GHz |
FAG: Wids To1 T Fram fun e it PHG: Wide T3 Trig: Fres Run
IFGain:Low Atten: 30 dB

AL OFF
#hug Type: LagPwr A Peak Search

Falow * Atten: 30 48 teT/ANNNH N
NextPeak NextPeak
aet Offset 16 B Mkr1 1.849 980 GHz Ret Offset 16 B Mkr1 1.910 001 GHz
{9gBid_Ref 35.00 dBm -35.27 dBm {9gBid_Ref 35.00 dBm -37.91 dBm
og o9
Next Pk Right; Next Pk Right;
150| 15.0]
Next Pk Left Next Pk Left
[ [
5 5
Marker Deltal Marker Deltal
300 4300 e}
48 48
= mkr—.crff | MKr—-CF}
7] S SN SN T = = =0 | E— 1 ¢
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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J828,

[BUREAU |
VERITAS

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 %.
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VERITAS

454 Test

Results

Channel

Frequency
(MHz)

Peak to Average Ratio

(dB) Channel

GSM EDGE

Frequency

(MHz)

Peak to Average Ratio
(dB)

WCDMA

512

1850.2

0.12 0.21 9262

1852.4

3.18

661

1880.0

0.15 0.19 9400

1880.0

3.20

810

1909.8

0.18 0.17 9538

1907.6

3.22

Channel

Frequency

Peak to Average Ratio
(dB)

(MHz)

CDMA

25

1851.25

4.03

600

1880.00

4.03

1175

1908.75

4.00

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Power Stat

CCDF

Agilent Spectrum Analyzer - Power Stat CCOF

; BicE. AR5 11:43,47 Py 0, 2016 ; T A 11524358 Moy 01, 2016
enter Freq 1.909800000 GHz | Center Freq: 1.909800000 GHz Radio Std: None Frequency Center Freq: 1.850200000 GHz Radie Std: Nene Frequency
Trig: Video Counts:1.00 M/1.00 Mpt Trig: Video Counts:1.00 M/1.00 Mpt
FAFGoinLow  #Atten:30 45 FAFGoinLow  #Atten:30 45
Average Power Average Power
100" 100"
\ —
\ Center Freq| ™ Center Freq|
30.08 dBm \ 1.509800000 GHe| 26.66 dBm \ 1.850200000 GHe|
97.83 % at 0dB 0% 1 76.55 % at 0dB 0% \‘
1\ |
19 A 19 |
\
* ﬂ
100%  010dB | oo ‘. 100%  017dB | ooy
10% 0.14 dB ‘ 10% 0.20dB
01%  018dB I s | 01%  021¢B sombo M
001% 019ap | 1% [ [pute "l oot o2z2aB | %O I [pute Man
0001% 0.19dB \ Freqomsat| | 0001%  0.22dB ‘ Freqortset
00001 % 0.19dB 0.001 % 0Hz| 0.0001% 0.22dB 0.001 % 0 Hz|
Peak 0.19 dB l Peak 0.22dB ‘
30.27 dBm | 25.88 dBm {
o o
0.0001 % 5= TdB 0.0001 %558 1ds
Info BW 5.0000 MHz Info BW 5.0000 MHz
s zc

Agilent Spectrum Analyzer - Power Stat CCOF

WCDMA

Agilent Spectrum Analyzer - Power Stat CCOF

CDMA

5 & 11:27,25 PM bay 01, 2016 T 5 EHE I & O1:15.27 A1 May (2, 2016
enter Freq 1.907600000 GHz | Center Freq: 1.907600000 GHz Radio 5td: None Frequency enter Freq 1.850200000 GHz | Center Freq: 1850200000 GHz Radio Std: None Frequency
5= 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| Center Freq|
2347 dBm \\\ 1.907600000 GHz| 24.03 dBm N 1850200000 GHz|
53.43 % at 0dB 10 ‘\ 50.20 % at 0dB 10 Y
\ \
\ \
1% Y 1% +
\ \
10.0 % 1.71dB 01% | 100 % 1.91dB 04 % \\
10%  270dB *‘ 10%  3.27dB !
CFSi
01% 32208 | soomonome|| 01%  403¢B | PP
001% 346ap | "0 ‘ fute “ofl oo1% 4430 | OO 1 jpute Men
0001% 358dB FreqOffset 0001% 467dB | FreqOffset
00001 % 3.66dB 0.001 % 0 Hz] 00001 % 4.75dB 0.001 % 0 He|
Peak 3.66 dB \ Peak 4.76 dB
27.13 dBm 28.79 dBm
0.0001 % 0dB 20dB 0.0001 % dB 20dB
Info BW 5.0000 MHz 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

(MHz)

Peak to Average Ratio

(dB)

QPSK

16QAM

Channel

Frequency
(MHz)

(dB)

QPSK

16QAM

18607

1850.7

5.38

6.17

18615

1851.5

4.77

5.57

18900

1880.0

5.45

6.17

18900

1880.0

481

5.66

19193

1909.3

5.20

6.12

19185

1908.5

4.81

5.66

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Power Stat CCOF

[Center Freq 1.880000000 GHz

1.4 MHz / QPSK

Average Power

22.67 dBm

45.78 % at 0dB

10.0 % 258 dB
10% 4.73 dB
0.1% 5.45dB
001 % 5.89 dB
0.001% 6.03dB
0.0001 % 6.05dB
Peak 6.07 dB

28.74 dBm

EHEE I ARG, 135,16 AM May 2, 2016
| Center Freq: 1880000000 GHz Radio Std: None Frequency
Trig: Free Run Counts-1.00 M/1.00 Mpt
AIFGainilow  HAmen:30 dB
100 %
Center Freq|
1.880000000 GHz|
10 %
Y
1 %) ¥
|
4
o \
o1 L
|
| CF Step
5.000000 MHz|
0.01 % Auto Man|
FreqOffset
0.001 % 0Hz|
0.0001 %
0dB 20dB
Info BW 5.0000 MHz

Agilent Spectrum Analyzer - Power Stat CCOF

[Center Freq 1.880000000 GHz

1.4 MHz / 16QAM

Average Power

21.70 dBm

43.05 % at 0dB

10.0 % 3.02dB
10% 528dB
01 % 6.17 dB
0.01 % 6.66 dB
0001% 688dB
00001 % 6.89dB
Peak 6.90 dB

28.60 dBm

EHEE I ARG, 134,45 AM May 2, 2016
| Cantar Frag: 1660000000 GHz Radio Std: None Frequency
Trig: Free Run Counts:1.00 M/1.00 Mpt
HFGain:Low  HAtten: 30 dB
100 %
. Center Freq|
N 1,880000000 GHz|
10 %
AN
1 %)
01% I
CF Step!
| 5.000000 MHz|
0.01 % l Auto Man
l Freq Offset
0.001 % \ 0 Hz|
0.0001 %
0dB 20dB
Info BW 5.0000 MHz

Average Power

23.90 dBm

46.34 % at 0dB

3 MHz / QPSK

Center Freq: 1880000000 GHz _
Counts:1.00 MI1.00 Mpt

Radio Std: None

L4536 44 May 2, 2016
Frequency

10.0 % 261dB
10% 4.48 dB
0.1% 4.81dB
001 % 4.90 dB
0.001% 4.97dB
0.0001 % 5.00dB
Peak 5.03dB

28.93 dBm

Trig: Frae Run
FFGain:Low #Atten: 30 dB
100 %
. Center Freq|
\ 1.880000000 GHz|
109 s
N,
\
1% i
|
0.1 % l‘
CF Step
5.000000 MHz|
0.01 % Auto Man|
Freq Offset
0.001 % o H
o I
0.0001 % 0dB CTET
Info BW 5.0000 MHz

Average Power

22.45 dBm
42.45 % at 0dB

3 MHz / 16QAM

100 % 3.01dB
10% 530dB
0.1% 5.66 dB
001 % 5.76 dB
0001% 582dB
0.0001% 5.85dB
Peak 591dB

28.36 dBm

2 01:44;40 A1 May 02, 2016
Center Freq: 1880000000 GHz Radio Std: None Frequency
Trig: Free Run Counts:1.00 M/1.00 Mpt
FIFGoinilow  #Aiten: 30 4B
100 %
Center Freq|
\\ 1,880000000 GHz]
10% AN
™
hY
1% |
|
|
|
0.1 %
CF Step!
6.000000 MHz|
0.01 % Auto Man|
FreqOffset
0.001 % 0Hz]
5
0.0001 % 0dB 20 dB
Info BW 5.0000 MHz
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LTE Band 2

Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz

Peak to Average Ratio Peak to Average Ratio

Channel

Frequency

(dB)

(MHz)

QPSK

16QAM

Channel

Frequency

(dB)

(MHz)

QPSK

16QAM

18625

1852.5

4.69

5.54

18650

1855.0

4.81

5.54

18900

1880.0

4.73

5.61

18900

1880.0

4.61

5.45

19175

1907.5

4.80

5.66

19150

1905.0

4.58

5.44

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Power Stat CCDF

5 MHz / QPSK

Agilent Spectrum Analyzer - Power Stat CCDF

5 MHz / 16QAM

2 2 T & OL:55:02 AM May 02, 2016 Frequency . 2 NT & 01:54:30 AM May 02, 2016 Fracuency
Center Freq 1.907500000GHz | f:;':"::':l-j:-""‘W°g:f:1:mn oo Mpf"“" Sd: None Center Freq 1.907500000GHz | f:;':"::':l-j:-""‘W°g:f:1:mn oo Mpf"“" Sd: None
MIFGainLow #Atten: 30 dB MIFGain:L ow #Atten: 30 dB
Average Power Average Power
100 ¥ 100 ¥
CenterFreq CenterFreq
23.68 dBm 1.907500000 GHz| 22.33 dBm ™ 1.907500000 GHz|
45.47 % at 0dB 10 42.03 % at 0dB 10
) I\ N
1%) \ 1%) \1
100% 264d8 | gy | 100% 298d8 | iy \
10%  462dB ‘ 10% 54548
01%  480dB soomomb]| 01% 56648 5000000 i
001%  486ds | 00% “oll 0019% 57208 | 001 Men
0.001% 4.89dB Freqofiset 0.001% 576dB Freqofiset
0.0001% 4.93dB | 0.0019 : onz||] 0.0001% 5.79dB | 0.0019 0Hz]
Peak 4.93 dB ‘ Peak 5.82dB
28.61 dBm | 28.15 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

T A
Center Freq: 1.855000000 GHz

102:04:31 AM May 02, 2018

Agilent Spectrum Analyzer - Power Stat CCDF

g 3 3 3 & 02:04:05 AM May 02, 2016
Center Freq 1.855000000 GHz | CamtarFrec: o O OH omoo gy SN Fraquency Center Freq 1.855000000 GHz ] Centerfraq:tessoonnociiz | = Radio Sud:Nans Fraquency
MIFGain:Low #Atten: 30 dB MIFGain L ow #Atten: 30 B
Average Power Average Power
100 % 100 %
CenterFreq - CenterFreq
23.88 dBm 1.855000000 GHz, 22.46 dBm ™~ 1.855000000 GHz,
45.93 % at 0dB 10 42.56 % at 0dB 10
N
N,
i N
1%) : 1%) ;
|
| \
100%  263dB 0.1% | 100%  3.00dB 0.1%
10%  451dB | 10%  535dB |
01%  481dB | soooome]| 01% 5540 5000000 M
001% 400ds | °01% \ vell 0o19%  561ds | 201 Man)
0.001% 4.95dB FreqOffset 0.001% 5.67dB FreqOffset
0.0001% 4.97dB | 0.001" onz|| 0.0001% 5.70dB | 0.001" 0Hz]
Peak 4.99 dB Peak 5.79 dB
28.87 dBm 28.25 dBm
0.0001 % 0dB 20dB 0.0001 % 0dB 20dB
Info BW 10.000 MHz Info BW 10.000 MHz
Report No.: RF160419C07-1 Page No. 44 /61 Report Format Version: 6.1.1




[BUREAU |
VERITAS

LTE Band 2
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
E Peak to Average Ratio F Peak to Average Ratio
requenc requenc
Channel g y (dB) Channel q y (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM

18675 1857.5 4.79 5.65 18700 1860.0 4.81 5.58
18900 1880.0 4.63 5.43 18900 1880.0 4.67 5.49
19125 1902.5 4.73 5.54 19100 1900.0 4.92 5.79

Spectrum Plot of Worst Value

15 MHz / QPSK

15 MHz / 16QAM

Agilent Spectrum Analyzer - Power Stat CCOF

Agilent Spectrum Analyzer - Power Stat CCOF

T ; e e 02:26: 4 04 May 2, 2016 T ; e e 02:26:20 i May (2, 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 %
Center Freq| Center Freq|
23.84 dBm ‘\\ 1867600000 GHz] 2243 dBm \‘\\ 1867600000 GHz]
45.58 % at 0dB 10 ~ 42.41 % at 0dB 10
\ N
N N\
1% . 1% .
| |
| |
100% 263dB 04 % | 100% 296dB 04 % |
10% 4.52dB 10% 539dB
CFS
01%  479dB sooompf] | 01% 58508 sooamm0 Wi
001% 484dp | "0 [pute | oot s73aR | OO jpute Men
0001% 4.86 dB Freqomset] | 0001 % 577dB FreqOffset
0.0001 % 4.87 dB 0.001 % 0 Hz| 0.0001 % 5.79dB 0.001 % 0Hz|
Peak 4.90 dB Peak 5.89dB
28.74 dBm 28.32 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

. 02:20,00 A4 2y 02, 2016 . 023538 A May 02, 2016
Center Freq: 1900000000 GHz Radio Std: None Frequency Center Freq: 1900000000 GHz Radio Std: None Frequency
Trig: Free Run Counts:1,00 M1.00 Mpt Trig: Free Run Counts:1,00 M1.00 Mpt
FFGaindLow  #Aten: 30 dB FFGaindLow  #Aten: 30 dB
Average Power Average Power
100" 100"
Center Freq| ) Center Freq|
23.97 dBm \\ 1.900000000 GHz] 22.55dBm \ 1.900000000 GHz]
45.13 % at 0dB 0% N 42.52 % at 0dB 0%
1% \ 1% \‘
|
100% 257dB 01 % 100%  3.00dB 01 % |
10%  4.59dB ‘ 10%  540dB
01%  492dB soomoombl] | 01%  579dB 500000 Me
001% 499q¢p | 001% jputo "l oo1% sosas | P01 jputo Man
0001% 5.02dB Freqofises 0.001% 6.00dB Freqofises
00001 % 5.03dB 0.001 % 0 Hz 00001 % 6.03dB 0.001 % 0 Hz
Peak 5.04 dB Peak 6.08 dB
29.01 dBm 28.63 dBm
o o
0.0001 %558 20dB 0.0001 %558 20dB
Info BW 25.000 MHz Info BW 25.000 MHz
= =
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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

Channel

661

Channel 661

arker 1 14.449547977399 GHz T malizssp| PeakSearch arker 1 14.006735336767 GHz T Avg Typa: Log-Prr : Pesk Saarch
PHO: Fast (o 171g: FreeRun | pO; Fast (o T Free Run |
IFGamLow — #Awen: 30 dB cerlP HHNN N oo 5 gnen: 30 dat werlP NNRN K
NextPeak NextPeak
Ref Offset 15 48 MKr1 14.449 5 GHz Ret Offset 15 B MKr1 14.096 7 GHz
[ggeian _ Ref 35.00 dBm -29.84 dBm [ggeian__ Ref 35.00 dBm -29.36 dBm
Next Pk Right] Next Pk Right]
15.0] 15.0]
Next Pk Left Next Pk Left
[ [
5 5
Marker Delta| Marker Delta|
300 ] 4300
48 48
= mkr—.crff | MKr—-CF}
) " L LN i ) ol o
*0 o -'“': - .-:.u-‘.‘_-k ! %0 il *—n A.me.l. iyt e
150 1 Mikr—RefLvif | «s0 . Mkr—RefLvi
5 5
More| More|
Start 30 MHz Stop 19.100 GHz "or2l | start 30 MHz Stop 19.100 GHz 1ef2
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501.3 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501.3 ms (20000 pts)
i< starus isc

WCDMA

CDMA

Channel

9400

Agilent Spectrum Analyzer - Swept SA

Channel 600

Agient Spectrum Anaiyzer - Swept Sh
AT T AVFLIGLCF 110 M a0, 2018 - T AL OFF
arker 1 14.232139106955 GHz Avg Type: Log Prr maxliz3ssg| PeakSearch arker 1 14.445733786689 GHz | Avg Type: Log-Pur Peak Search
BIO: Fast Trig: Free Run TFE | A PiG: Fas T Trig: Fres Run |
IFGainLow  #Atten: 30 dB ol HRMK W IFGainLow  #Atten: 30 dB verl” NN N
Ref Offset 16 4B Mkr1 14.232 1 GHz NextPeak Ref Offset 16 A8 MKr1 14.445 7 GHz NextPeak
{9gBid_Ref 35.00 dBm -29.79 dBm {9gBid_Ref 35.00 dBm -30.23 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
= 'y mir—crf | [} Mkr—CF|
- AT PV TR LT W . g bl el L W‘M
" “ . o d e Ll o e "y
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)
i< starus isc
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LTE Band 2

Channel 18900

Channel Bandwidth: 1.4 MHz
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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 —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
cLevel (dBm/m) Date: 2016-05-01
-10 PART22i24
-20
-30
) g
40 5
-50
-60
-70
8 301000. 3000. 5000. 7000. 9000. 11000. 13000. 15000. 17000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 3m HORIZONTAL
Remak PCS1900 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 71.71 -50.13 -41.28 -13.00 -37.13 -8.85 Peak
2 94.99 -52.21 -41.37 -13.80 -39.21 -10.84 Peak
3 139.61 -568.73 -42.08 -13.60 -37.73 -8.65 Peak
4 213.33 -48.33 -40.86 -13.8@ -35.33 -7.47 Peak
5 233.70 -48.56 -41.90 -13.00 -35.56 -6.66 Peak
6 262.80 -59.56 -53.31 -13.80@ -46.56 -6.25 Peak
7 3760.00 -43.99 -35.93 -13.00 -36.99 -8.86 Peak
8 5640.00 -48.79 -38.85 -13.00 -27.79 -1.94 Peak
9 pp 7520.80 -35.39 -408.98 -13.80 -22.39 5.59 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 8
0 Level (dBm/m) Date: 2016-05-01
-10 PART22i24
-20
-30 9
-40p 7 8
-50
-60
-70
'8030 1000. 3000. 5000. 7000. 9000. 11000. 13000. 15000. 17000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 3m VERTICAL
Remak PCS1900 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 43.58 -43.37 -41.90 -13.00 -30.37 -1.47 Peak
2 60.07 -49.39 -41.73 -13.80 -36.39 -7.66 Peak
3 76.74 -43.37 -34.75 -13.606 -30.37 -8.62 Peak
4 88.20 -51.44 -40.38 -13.00 -38.44 -11.06 Peak
5 142.52 -52.61 -44.25 -13.00 -39.61 -8.36 Peak
6 237.58 -50.70 -44.20 -13.00 -37.70 -6.50 Peak
7 3760.00 -42.62 -34.56 -13.80 -29.62 -8.86 Peak
8 5640.00 -41.38 -39.36 -13.00 -28.30 -1.94 Peak
9 pp 7528.80 -32.42 -38.01 -13.88 -19.42 5.59 Peak

Report No.: RF160419C07-1

Page No. 51 /61

Report Format Version: 6.1.1




2

BT

y
(V] E‘,—
OA
%w
1828

BUREAU
| VERITAS |

EDGE:

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5
0 Level (dBm/m) Date: 2016-05-01
-10 PART22/24
-20
-30
40
1 2
-50
-60
-70
e 1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART22/24 3m HORIZONTAL
Remak : EDGE 1968 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 3760.00 -46.76 -38.70 -13.00 -33.76 -8.06 Peak
2 pp 5640.00 -46.67 -44.73 -13.08 -33.67 -1.94 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6

Level (dBm/m) Date: 2016-05-01

-10 - ' PART22/24

1000 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 3760.80 -45.88 -37.82 -13.80 -32.88 -8.06 Peak
2 5640.00 -48.28 -46.34 -13.00 -35.28 -1.94 Peak
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WCDMA:

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5

Level (dBm/m) Date: 2016-05-01

-10 PART22i24

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)

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

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

< 3760.00 -50.75 -42.69 -13.00 -37.75 -8.06 Peak
2 pp 5640.00 -45.70 -43.76 -13.80 -32.780 -1.94 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6

Level (dBm/m) Date: 2016-05-01

-10 PART22/24

1000 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 3760.00 -49.97 -41.91 -13.00 -36.97 -8.06 Peak
2 pp 5640.00 -47.33 -45.39 -13.00 -34.33 -1.94 Peak
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CDMA:

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5

Level (dBm/m)

Date: 2016-05-01

PART22i24

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

Site : 966 Chamber 5

Frequency (MHz)

Condition: PART22/24 3m HORIZONTAL

Remak : CDMA 2000 BC1
Tested by: Gavin Wu
Read Limit
Freq Level Level Line

Over
Limit Factor Remark

MHz dBm/m dBm dBm/m

1 3760.00 -48.60 -40.54 -13.00
2 5640.00 -45.73 -43.79 -13.00
3 pp 7528.00 -36.89 -42.48 -13.060

dB dB/m

-35.60 -8.06 Peak
-32.73 -1.94 Peak
-23.89 5.59 Peak

19000
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6

Level (dBm/m) Date: 2016-05-01

-10 i [ PART22/24

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)

Site : 966 Chamber 5
Condition: PART22/24 3m VERTICAL
Remak : CDMA 2000 BC1
Tested by: Gavin Wu
Read Limit Over
Freq Level Llevel Line Limit Factor Remark

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

1 3760.00 -49.78 -41.72 -13.00 -36.78 -8.06 Peak
2 5640.00 -45.88 -43.94 -13.00 -32.88 -1.94 Peak
3 pp 7529.00 -33.44 -39.63 -13.00 -280.44 5.59 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: 2016-05-02
-10 PART22i24
-20
-30
9
40 8
7
-50
-60
5
-70 T
8 301000. 3000. 5000. 7000. 9000. 11000. 13000. 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 39.70 -46.50 -47.14 -13.00 -33.50 0.64 Peak
2 72.68 -459.80 -39.93 -13.00 -36.80 -9.087 Peak
3 136.76 -51.75 -43.09 -13.00 -38.75 -8.66 Peak
4 216.24 -50.58 -43.22 -13.80 -37.58 -7.36 Peak
5 498.30 -70.11 -64.23 -13.00 -57.11 -5.88 Peak
6 556.71 -67.49 -64.92 -13.80 -54.49 -2.57 Peak
7 3760.00 -46.84 -38.78 -13.00 -33.84 -8.86 Peak
8 5640.00 -43.18 -41.24 -13.00 -308.18 -1.94 Peak
9 pp 7528.88 -35.99 -41.58 -13.88 -22.99 5.59 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 8
cLevel (dBm/m) Date: 2016-05-02
-10 PART22/24
-20
-30
40F 2 }
B
-50
-60 6
-70 T
.8030 1000. 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_286M Link
Tested by: Toby Tian
Read Limit Over
Freqg Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 pp 48.67 -34.19 -34.31 -13.88 -21.19 8.12 Peak
2 66.86 -41.64 -33.46 -13.00 -28.64 -8.18 Peak
3 143.49 -51.94 -43.68 -13.00 -38.94 -8.26 Peak
4 214.38 -52.91 -45.47 -13.80 -39.91 -7.44 Peak
5 430.61 -69.99 -64.29 -13.00 -56.99 -5.70 Peak
6 613.94 -65.88 -64.29 -13.80 -52.88 -0.79 Peak
7 3760.00 -49.12 -41.86 -13.00 -36.12 -8.86 Peak
8 5648.80 -39.56 -37.62 -13.80 -26.56 -1.94 Peak
9 7520.00 -40.28 -45.87 -13.00 -27.28 5.59 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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