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1 Certificate of Conformity

Product:
Brand:

Sample Status:
Applicant:

Test Date:

Standards:

Mobile Phone

Sony

Identical Prototype

Sony Mobile Communications Inc.
Jul. 03, 2016 ~ Jul. 07, 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 :

?_.v’o e LTV
, Date: Jul. 15, 2016

Approved by :

Evonne Liu / Specialist

W , Date: Jul. 15, 2016

Stanley Wu / Assistant Manager
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2  Summary of Test Results

Applied Standard: FCC Part 24 & Part 2

FCC
Test Iltem Result Remarks
Clause
2.1046 . . . : .
24932 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 q '
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 q :
24.238(b) Band Edge Measurements Pass Meet the requirement of limit.
2.1051 . o . -
24,938 Conducted Spurious Emissions Pass Meet the requirement of limit.
21053 Meet the requirement of limit.
' Radiated Spurious Emissions Pass Minimum passing margin is -33.54 dB
24.238
at 44.58 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:

YO Frequenc Expended Uncertainty
su u
/ (k=2) (¥
Conducted Emissions at mains ports 150 kHz ~ 30 MHz 2.44 dB
30 MHz ~ 200 MHz 2.0153 dB
Radiated Emissions up to 1 GHz
200 MHz ~1000 MHz 2.0224 dB
1 GHz ~ 18 GHz 1.0121 dB
Radiated Emissions above 1 GHz
18 GHz ~ 40 GHz 1.1508 dB

Report No.: RF160621C21-6 Page No. 5/55
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2.2 Test Site And Instruments
ipti Due Date of
Description & Model No. Serial No. Date of Calibration : :
Manaufacturer Calibration

Test Receiver N9038A MY50010135 Jul. 18, 2015 Jul. 17, 2016

Agilent Technologies

Spectrum Analyzer

ROHDE & SCHWARZ FSu43 101261 Dec. 17, 2015 Dec. 16, 2016

BILOG Antenna

SCHWARZBECK VULB9168 9168-472 Jan. 07, 2016 Jan. 06, 2017

HORN Antenna 3117 00143293 Jan. 04, 2016 Jan. 03, 2017

ETS-Lindgren

Double Ridge Guide Horn

Antenna EMCO 3115 5619 Jan. 04, 2016 Jan. 03, 2017

BILOG Antenna

SCHWARZBECK VULB 9168 9168-153 Jan. 07, 2016 Jan. 06, 2017

Agilent Communications | gq61 Serjes 10 | MY53201073 Jul. 03, 2015 Jul. 02, 2017

Tester-Wireless

Preamplifier 310N 187226 Jun. 24, 2016 Jun. 23, 2017

Agilent

:ge”iftp“f'er 83017A MY39501357 Jun. 24, 2016 Jun. 23, 2017

Power Meter ML2495A 1232002 Sep. 21, 2015 Sep. 20, 2016

Anritsu

Z;)\r/;gruSensor MA2411B 1207325 Sep. 21, 2015 Sep. 20, 2016
Cable-CH1-01(R

RF signal cable FC-SMS-100-SM

ETS-LINDGREN 5D-FB S-120+REC-SMS Jun. 24, 2016 Jun. 23, 2017
-100-SMS-400)

RF signal cable Cable-CH1-02(R

ETS-LINDGREN 8D-FB FC-SMS-100-SM Jun. 24, 2016 Jun. 23, 2017

S-24)

Software E3

BV ADT 8.130425b NA NA NA

Antenna Tower NA NA NA NA

MF

Turn Table

ME NA NA NA NA

Antenna Tower &Turn

Table Controller MF-7802 NA NA NA

MF

Communications

Tester-Wireless 8960 Series 10 MY53201073 Jul. 03, 2015 Jul. 02, 2017

Agilent

Radio Communication

Analyzer MT8820C 6201240432 Jul. 06, 2015 Jul. 05, 2017

Anritsu

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 HsinTien Chamber 1.
3. The horn antenna and preamplifier (model: 83017A) are used only for the measurement of emission

frequency above 1 GHz if tested.
4. The FCC Site Registration No. is 149147.
5. The IC Site Registration No. is IC7450I-1.
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3 General Information

3.1 General Description of EUT

Product

Mobile Phone

Brand

Sony

Status of EUT

Identical Prototype

Power Supply Rating

3.8Vdc (Embeded Battery)
5Vdc or 9Vdc or 12Vdc (Adapter)

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
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
Frequency Range .
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 MHZz) 1857.5 ~ 1902.5 MHz
LTE Band 2 (Channel Bandwidth: 20 MHz) 1860.0 ~ 1900.0 MHz
GSM/GPRS 651.63 mW
EDGE 264.85 mW
WCDMA 113.76 mW
: QPSK : 124.45 mW
LTE Band 2 (Channel Bandwidth: 1.4 MHz)
160QAM : 90.16 mW
: QPSK : 125.60 mW
LTE Band 2 (Channel Bandwidth: 3 MHz)
16QAM : 86.10 mW
Max. EIRP Power : QPSK : 125.60 mW
LTE Band 2 (Channel Bandwidth: 5 MHz)
16QAM : 87.90 mW
: QPSK :121.70 mW
LTE Band 2 (Channel Bandwidth: 10 MHz)
16QAM : 85.90 mW
: QPSK :121.62 mW
LTE Band 2 (Channel Bandwidth: 15 MHz)
16QAM : 86.56 mW
: QPSK : 124.25 mW
LTE Band 2 (Channel Bandwidth: 20 MHZz)

16QAM : 86.56 mW

Report No.: RF160621C21-6
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Emission Designator

GSM/GPRS 246KGXW
EDGE 245KG7W
WCDMA 4M13FOW

LTE Band 2 (Channel Bandwidth: 1.4 MHz)

QPSK : 1M09G7D
16QAM : IMO9W7D

LTE Band 2 (Channel Bandwidth: 3 MHz)

QPSK : 2M70G7D
16QAM : 2M70W7D

LTE Band 2 (Channel Bandwidth: 5 MHZz)

QPSK : 4M49G7D
16QAM : 4M49W7D

LTE Band 2 (Channel Bandwidth: 10 MHZz)

QPSK : 8M96G7D
16QAM : BM96W7D

LTE Band 2 (Channel Bandwidth: 15 MHZz)

QPSK : 13M4G7D
16QAM : 13M4W7D

LTE Band 2 (Channel Bandwidth: 20 MHZz)

QPSK : 17M9G7D
16QAM : 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 contains following accessory devices.

Product Brand Model Type Description
I/P: 100- 240Vac, 400mA, 50~60 Hz,
O/P: 5.0Vdc, 2700 mA/
Adapter Sony UCH12 AC-0051 O/P: 9.0Vdc, 1800 mA /
O/P: 12.0Vdc, 1350 mA
Battery Sony 1303-8269 N/A 3.8Vdc, 2700mAh
Earphone Sony MH410c AG-1100 |1.5m non-shielded cable w/o core
USB Cable Sony UCB20 Al-0160 0.95m 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.: RF160621C21-6
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3.2 Configuration of System under Test

<Radiated Emission Test>

—0

EUT

(Powered from AC Adapter)

Earphone
Test table zzz

334

Universal Radio
Communication
Tester
*Kept in a remote area
<E.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.: RF160621C21-6 Page No. 9/55

Report Format Version: 6.1.1




)

BUREAU
VERITAS

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 X-axis
EDGE Z-plane X-axis
WCDMA Z-plane X-axis
LTE Band 2 Z-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 ltem 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.: RF160621C21-6
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LTE Band 2
EUT
. Available Channel .
Configure Test Iltem Tested Channel . Modulation Mode
Channel Bandwidth
Mode
18607 to 19193 18607, 18900, 19193 1.4 MHz QPSK, 16QAM | 1 RB/0 RB Offset
18615t0 19185 | 18615, 18900, 19185 3 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
EIRP 18625t0 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
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/ 0 RB Offset
18615t0 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
18675t0 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
3MH 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 1RB/ 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

Report No.: RF160621C21-6
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18607 to 19193 18900 1.4 MHz QPSK 1RB/ 0 RB Offset

18615 to 19185 18900 3 MHz QPSK 1RB/ 0 RB Offset

Conducted | 18625 t0 19175 18900 5 MHz QPSK 1RB/ 0 RB Offset

) Emission | 18650 to 19150 18900 10 MHz QPSK 1RB /0 RB Offset
18675 to 19125 18900 15 MHz QPSK 1RB/ 0 RB Offset

18700 to 19100 18900 20 MHz QPSK 1RB/ 0 RB Offset

- E;?gﬁg 18700 to 19100 18900 20 MHz QPSK 1 RB /0 RB Offset

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

Test Condition:

Test Item Environmental Conditions Input Power Tested By
EIRP 26 deg. C, 58 % RH 3.8 vdc Charles Hsiao
Frequency Stability 26 deg. C, 58 % RH 3.8 vdc Taylor Liu
Occupied Bandwidth 26 deg. C, 58 % RH 3.8 vdc Taylor Liu
Band Edge 26 deg. C, 58 % RH 3.8 Vdc Taylor Liu
Peak to Average Ratio 26 deg. C, 58 % RH 3.8 vdc Taylor Liu
Condcudeted Emission 26 deg. C, 58 % RH 3.8 vdc Taylor Liu
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Charles Hsiao

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.: RF160621C21-6 Page No. 12 /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.l.LR.P power by subtracting the gain of dipole, E.R.P power = E.I.LP.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 o

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) 30.42 30.18 29.96
GPRS 8 (GMSK, 1Tx-slot) 30.38 30.21 29.93
GPRS 10 (GMSK, 2Tx-slot) 29.07 28.87 28.52
GPRS 11 (GMSK, 3Tx-slot) 27.07 26.86 26.44
GPRS 12 (GMSK, 4Tx-slot) 25.96 25.79 25.41
GPRS 30 (GMSK, 1Tx-slot) 30.42 30.19 29.98
GPRS 31 (GMSK, 2Tx-slot) 29.05 28.85 28.58
GPRS 32 (GMSK, 3Tx-slot) 27.14 26.84 26.43
GPRS 33 (GMSK, 4Tx-slot) 25.94 25.78 25.48
EDGE 8 (8PSK, 1Tx-slot) 26.44 26.27 25.97
EDGE 10 (8PSK, 2Tx-slot) 25.00 24.83 24.50
EDGE 11 (8PSK, 3Tx-slot) 22.90 22.72 22.37
EDGE 12 (8PSK, 4Tx-slot) 22.09 21.94 21.60
EDGE 30 (8PSK, 1Tx-slot) 26.41 26.26 25.97
EDGE 31 (8PSK, 2Tx-slot) 25.01 24.73 24.51
EDGE 32 (8PSK, 3Tx-slot) 22.91 22.73 22.38
EDGE 33 (8PSK, 4Tx-slot) 22.07 21.95 21.54
DTM (GMSK, 2Tx-slot) 29.07 28.86 28.54
DTM (GMSK, 3Tx-slot) 27.16 26.85 26.50
DTM (8PSK, 2Tx-slot) 24.85 24.66 24.35
DTM (8PSK, 3Tx-slot) 22.86 22.66 22.34

Band WCDMA I

Channel 9262 9400 9538
Frequency (MHz) 1852.4 1880.0 1907.6
RMC 12.2K 21.88 22.08 21.76
HSDPA Subtest-1 20.87 21.10 20.84
HSDPA Subtest-2 20.95 21.14 20.90
HSDPA Subtest-3 20.50 20.60 20.34
HSDPA Subtest-4 20.46 20.68 20.44
HSUPA Subtest-1 20.92 21.21 20.87
HSUPA Subtest-2 19.08 19.23 19.05
HSUPA Subtest-3 20.02 20.17 19.95
HSUPA Subtest-4 19.07 19.30 19.14
HSUPA Subtest-5 20.99 21.18 21.02
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QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | High Ch | 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 21.50 21.12 21.27 0 21.06 21.15 21.22 0
1 2 21.70 21.46 21.81 0 21.31 21.60 21.67 0
1 5 20.97 21.00 21.76 0 20.91 20.96 21.42 0
2/1.4M 3 0 21.34 21.64 21.68 0 21.09 21.11 21.18 0
3 1 21.58 21.58 21.62 0 21.22 21.30 21.40 0
3 3 21.23 21.40 21.46 0 21.25 21.35 21.22 0
6 0 21.34 21.23 21.58 0 20.71 20.49 20.73 0.5
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | High Ch | 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 | 1908.5 | (dB)
MHz MHz MHz MHz MHz MHz
1 0 21.57 21.24 21.38 0 21.11 21.20 21.27 0
1 7 21.74 21.51 21.85 0 21.38 21.67 21.70 0
1 14 21.11 21.13 21.83 0 20.99 21.02 21.49 0
2/3M 8 0 21.42 21.68 21.71 0 20.53 20.72 20.92 0.5
8 3 21.63 21.63 21.65 0 20.60 20.86 20.76 0.5
8 7 21.34 21.47 21.51 0 20.69 20.50 20.79 0.5
15 0 21.42 21.34 21.63 0 20.79 20.63 20.82 0.5
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | High Ch | 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 21.66 21.37 21.51 0 21.21 21.29 21.34 0
1 12 21.82 21.61 21.92 0 21.43 21.72 21.74 0
1 24 21.26 21.29 21.90 0 21.09 21.12 21.56 0
2/5M 12 0 21.55 21.76 21.80 0 20.70 20.85 21.00 0.5
12 6 21.69 21.69 21.73 0 20.74 20.96 20.89 0.5
12 13 21.47 21.58 21.61 0 20.82 20.65 20.91 0.5
25 0 21.55 21.47 21.69 0 20.91 20.77 20.94 0.5
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 21.78 21.51 21.64 0 21.30 21.40 21.45 0
1 24 21.90 21.74 21.97 0 21.51 21.79 21.82 0
1 49 21.40 21.43 21.95 0 21.21 21.24 21.63 0
2/10M 25 0 21.66 21.85 21.87 0 20.83 21.01 21.12 0.5
25 12 21.81 21.81 21.84 0 20.89 21.10 21.03 0.5
25 25 21.60 21.71 21.74 0 20.97 20.80 21.05 0.5
50 0 21.66 21.60 21.81 0 21.05 20.92 21.07 0.5
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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 21.85 21.65 21.76 0 21.37 21.44 21.52 0
1 37 21.96 21.82 22.02 0 21.59 21.85 21.87 0
1 74 21.55 21.57 22.00 0 21.28 21.31 21.69 0
2/15M 36 0 21.78 21.92 21.94 0 20.98 21.13 21.21 0.5
36 19 21.87 21.87 21.91 0 21.02 21.19 21.15 0.5
36 39 21.73 21.80 21.82 0 21.11 20.95 21.17 0.5
75 0 21.78 21.73 21.87 0 21.17 21.05 21.18 0.5
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 21.96 21.80 21.89 0 21.47 21.54 21.59 0
1 50 22.01 21.93 22.07 0 21.65 21.90 21.92 0
1 99 21.70 21.72 22.05 0 21.39 21.41 21.75 0
2/20M 50 0 21.90 21.99 22.00 0 21.13 21.26 21.32 0.5
50 25 21.97 21.97 21.98 0 21.17 21.30 21.27 0.5
50 50 21.87 21.92 21.93 0 21.24 21.10 21.28 0.5
100 0 21.90 21.87 21.97 0 21.28 21.19 21.29 0.5
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EIRP Power (dBm)
GSM
Plane | Channel Fr?&‘fzr;cy ((;‘I\g/r';) E:Crtrsfgoé‘) EIRP (dBm) | EIRP (mW) Po'?ﬂlzva)tion
512 1850.2 -16.56 44.70 28.14 651.63
661 1880.0 -16.57 44.70 28.13 650.13 H
810 1909.8 -16.55 44.57 28.02 634.31
z 512 1850.2 -19.01 44.27 25.26 335.74
661 1880.0 -18.92 44.87 25.95 393.55 Vv
810 1909.8 -19.36 44.61 25.25 335.20
EDGE
Plane | Channel Fr?&‘fzr;cy ((;‘I\g/r';) E:Crtrsfgoé‘) EIRP (dBm) | EIRP (mW) Po'?ﬂlzva)tion
512 1850.2 -20.63 44.70 24.07 255.27
661 1880.0 -20.47 44.70 24.23 264.85 H
810 1909.8 -20.51 44.57 24.06 254.86
z 512 1850.2 -22.85 44.27 21.42 138.68
661 1880.0 -22.96 44.87 21.91 155.24 Vv
810 1909.8 2321 44.61 21.40 138.13
WCDMA
Plane | Channel Fr?&‘fzr;cy ((;‘I\g/r';) E:Crtrsfgoé‘) EIRP (dBm) | EIRP (mW) Po'?ﬂlzva)tion
9262 1852.4 -24.14 44.70 20.56 113.76
9400 1880.0 -24.26 44.70 20.44 110.66 H
9538 1907.6 -24.35 44.57 20.22 105.27
z 9262 1852.4 -26.47 44.27 17.80 60.26
9400 1880.0 -27.62 44.87 17.25 53.09 Vv
9538 1907.6 2751 44.61 17.10 51.32
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LTE Band 2
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel Fr?&‘fzr;cy ((;‘I\g/r';) E:Crtrsfzgoé‘) EIRP (dBm) | EIRP (mW) Po'?ﬂlzva)tion
18607 1850.7 -23.75 44.70 20.95 124.45
18900 1880.0 -23.86 44.70 20.84 121.34 H
19193 1909.3 -24.37 4457 20.20 104.79
z 18607 1850.7 -26.32 44.27 17.95 62.37
18900 1880.0 -26.90 44.87 17.97 62.66 \%
19193 1909.3 -27.11 44.61 17.50 56.27
Channel Bandwidth: 1.4 MHz / 16QAM
18607 1850.7 -25.36 44.70 19.34 85.90
18900 1880.0 -25.15 44.70 19.55 90.16 H
19193 1909.3 -25.33 4457 19.24 84.00
z 18607 1850.7 -28.21 44.27 16.06 40.36
18900 1880.0 -28.23 44.87 16.64 46.13 \%
19193 1909.3 -28.34 44.61 16.27 42.39
LTE Band 2
Channel Bandwidth: 3 MHz / QPSK
Plane | Channel Fr‘?mezr;cy (gg;) E;’J{ffﬂfg‘) EIRP (dBm) | EIRP (mW) PO'?SIZV”‘)“O”
18615 1851.5 -23.80 44.70 20.90 123.03
18900 1880.0 -23.71 44.70 20.99 125.60 H
19185 1908.5 -24.51 4457 20.06 101.46
z 18615 1851.5 -26.62 44.27 17.65 58.21
18900 1880.0 -26.99 44.87 17.88 61.38 \%
19185 1908.5 -27.43 44.61 17.18 52.28
Channel Bandwidth: 3 MHz / 16QAM
18615 1851.5 -25.42 44.70 19.28 84.72
18900 1880.0 -25.35 44.70 19.35 86.10 H
19185 1908.5 -25.52 44.57 19.05 80.41
z 18615 1851.5 -28.08 44.27 16.19 41.59
18900 1880.0 -28.42 44.87 16.45 44.16 \%
19185 1908.5 -28.33 44.61 16.28 42.49
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LTE Band 2
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fr?&‘fzr;cy ((;‘I\g/r';) E:Crtrsfzgoé‘) EIRP (dBm) | EIRP (mW) Po'?ﬂlzva)tion
18625 1852.5 -23.71 44.70 20.99 125.60
18900 1880.0 -23.95 44.70 20.75 118.85 H
19175 1907.5 -23.84 4457 20.73 118.39
z 18625 1852.5 -26.54 44.27 17.73 59.29
18900 1880.0 -26.89 44.87 17.98 62.81 \%
19175 1907.5 -27.36 44.61 17.25 53.13
Channel Bandwidth: 5 MHz / 16QAM
18625 1852.5 -25.26 44.70 19.44 87.90
18900 1880.0 -25.51 44.70 19.19 82.99 H
19175 1907.5 -25.41 4457 19.16 82.47
z 18625 1852.5 -28.25 44.27 16.02 39.99
18900 1880.0 -28.57 44.87 16.30 42.66 \%
19175 1907.5 -28.51 44.61 16.10 40.77
LTE Band 2
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel Fr?&‘fzr;cy ((;‘I\g/r';) E:Crtrsfzgoé‘) EIRP (dBm) | EIRP (mW) Po'?ﬂlzva)tion
18650 1855.0 -23.87 44.70 20.83 121.06
18900 1880.0 -23.88 44.70 20.82 120.78 H
19150 1905.0 -23.72 4457 20.85 121.70
z 18650 1855.0 -26.56 44.27 17.71 59.02
18900 1880.0 -26.91 44.87 17.96 62.52 \%
19150 1905.0 -27.55 44.61 17.06 50.85
Channel Bandwidth: 10 MHz / 16QAM
18650 1855.0 -25.36 44.70 19.34 85.90
18900 1880.0 -25.45 44.70 19.25 84.14 H
19150 1905.0 -25.51 4457 19.06 80.59
z 18650 1855.0 -28.03 44.27 16.24 42.07
18900 1880.0 -28.51 44.87 16.36 43.25 \%
19150 1905.0 -28.25 44.61 16.36 43.28
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LTE Band 2
Channel Bandwidth: 15 MHz / QPSK
Plane | Channel Fr?&‘fzr;cy ((;‘I\g/r';) E:Crtrsfzgoé‘) EIRP (dBm) | EIRP (mW) Po'?ﬂlzva)tion
18675 1857.5 -23.85 44.70 20.85 121.62
18900 1880.0 -23.92 44.70 20.78 119.67 H
19125 1902.5 -23.74 4457 20.83 121.14
z 18675 1857.5 -26.81 44.27 17.46 55.72
18900 1880.0 -26.89 44.87 17.98 62.81 \%
19125 1902.5 -27.42 44.61 17.19 52.40
Channel Bandwidth: 15 MHz / 16QAM
18675 1857.5 -25.46 44.70 19.24 83.95
18900 1880.0 -25.51 44.70 19.19 82.99 H
19125 1902.5 -25.20 4457 19.37 86.56
z 18675 1857.5 -28.22 44.27 16.05 40.27
18900 1880.0 -28.15 44.87 16.72 46.99 \%
19125 1902.5 -28.47 44.61 16.14 41.14
LTE Band 2
Channel Bandwidth: 20 MHz / QPSK
Plane | Channel Fr?&‘fzr;cy ((;‘I\g/r';) E:Crtrsfzgoé‘) EIRP (dBm) | EIRP (mW) Po'?ﬂlzva)tion
18700 1860.0 -23.87 44.70 20.83 121.06
18900 1880.0 -23.82 44.70 20.88 122.46 H
19100 1900.0 -23.63 44.57 20.94 124.25
z 18700 1860.0 -26.67 44.27 17.60 57.56
18900 1880.0 -26.95 44.87 17.92 61.94 \%
19100 1900.0 -27.45 44.61 17.17 52.07
Channel Bandwidth: 20 MHz / 16QAM
18700 1860.0 -25.33 44.70 19.37 86.50
18900 1880.0 -25.48 44.70 19.22 83.56 H
19100 1900.0 -25.20 4457 19.37 86.56
z 18700 1860.0 -28.13 44.27 16.14 41.11
18900 1880.0 -28.27 44.87 16.60 45.71 \%
19100 1900.0 -28.18 44.61 16.43 43.98
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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 _
LTE Band 2 Limit (ppm)
(Volts) GSM EDGE WCDMA
1.4MHz| 3MHz | 5MHz | 10 MHz
3.8 0.002 0.001 0.001 0.002 0.002 0.001 0.001 2.5
3.6 0.001 0.002 0.001 0.001 | 0.002 | 0.002 | 0.001 2.5
4.2 0.001 0.002 0.002 0.001 | 0.002 | 0.002 | 0.002 2.5

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.2 Vdc.

Frequency Error vs. Temperature

Frequency Error (ppm)

Temp. (C) LTE Band 2 Limit (ppm)
GSM EDGE WCDMA
1.4MHz| 3MHz | 5MHz | 10 MHz

-30 0.001 0.002 0.002 0.001 0.001 0.002 0.001 2.5
-20 0.001 0.002 -0.001 0.001 0.001 0.001 | -0.001 2.5
-10 0.001 -0.002 -0.002 0.001 0.001 -0.001 | -0.001 2.5
0 -0.002 -0.001 -0.001 0.002 0.002 | -0.001 | -0.002 25
10 -0.001 -0.002 -0.002 0.002 | -0.001 | -0.002 | -0.002 25
20 -0.002 -0.001 -0.001 -0.002 | -0.001 | -0.001 | -0.002 25
30 -0.002 -0.001 0.001 -0.002 | -0.002 | -0.001 | 0.002 25
40 -0.002 0.002 0.001 -0.002 | -0.001 | 0.001 0.002 2.5
50 0.001 0.001 0.001 -0.001 | 0.001 0.002 0.001 2.5
55 0.002 0.002 0.002 -0.002 0.001 0.002 0.002 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 | |: Spectrum Analyzer

T

20 dB Attenuation
PAD

EUT
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4.3.3 Test Result
99 % Occupied 99 % Occupied
Channel | Tr€AUeNcY | Bandwidth (kHz) Channel | F"€4UeNcy | Bandwidth (MHz)
(MHz) (MHz)
GSM EDGE WCDMA
512 1850.2 245.24 242.93 9262 1852.4 4.1315
661 1880.0 243.89 245.46 9400 1880.0 4.1313
810 1909.8 245.90 244.29 9538 1907.6 4,1311

Spectrum Plot of Worst Value
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LTE Band 2
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
99 % Occupied 99 % Occupied
Channel | Fr€aUency | Bandwidth (MHz) Channel | TT€AUeNcy | Bandwidth (MHz)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
18607 1850.7 1.0925 1.0897 18615 1851.5 2.6959 2.6956
18900 1880.0 1.0910 1.0890 18900 1880.0 2.6975 2.6946
19193 1909.3 1.0927 1.0894 19185 1908.5 2.6965 2.6970

Spectrum Plot of Worst Value
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Ref Offset 16 4B Ref Offset 16 4B
10 dBidiv Ref 35.00 dBm 10 dBidiv Ref 35.00 dBm
Log——T———— Lo P
Center Freq Center Freq
"o 1 eanonoooa crrll il 1908500000 GHz
am P S R — am -
sm i L sm L
159 /J . \\ 159 /f \
~ / R - . —— ™ [t
45
550 550
CF Step CF Step
[Center 1.88 GHz Span 6 MHZ [Center 1.909 GHz Span 6 MHZ
LiRes BW 62 kHz FVBW 200 kHz #Sweep 300 ms|[222 Mol Remes BW 62 kHz FVBW 200 kHz #Sweep 300 ms|[22 Man
Occupied Bandwidth Total Power 23.5dBm q [a] ied Total Power 23.2dBm FreqOffset
2.6975 MHz i 2.6970 MHz i
Transmit Freq Error -1.218 kHz OBW Power 99.00 % Transmit Freq Error 638 Hz OBW Power 99.00 %
x dB Bandwidth 2.923 MHz x dB -26.00 dB x dB Bandwidth 2.931 MHz x dB -26.00 dB
= anss = stans
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LTE Band 2

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

99 % Occupied

Frequency | pgandwidth (MHz)

Channel

Channel

99 % Occupied

Frequency | pandwidth (MHz)

(MH2) QPSK

16QAM

(MHz)
QPSK 16QAM

18625 1852.5 4.4885

4.4839 18650

1855.0 8.9460 8.9551

18900 1880.0 4.4878

4.4868 18900

1880.0 8.9560 8.9562

19175 1907.5 4.4926

4.4886 19150

1905.0 8.9604 8.9583

Spectrum Plot of Worst Value

5 MHz / QPSK

5 MHz / 16QAM

; 3 B 5:06 A MY, 01 ; LR 8 0 0, 1%,
Canter Frag: 1907600000 GHz Radia 51d; Nona Frequency Canter Frag: 1907600000 GHz Radss Std: Nane Frequency
Trig Fras Run AvgHeld> 11 Trig Fras Run AvgHeld> 11
1F G L BArten: 30 4B Radis Davica-BTS 1F G L BArten: 30 4B Radés Devica 8BTS
Rel Offget 15 9B Rel Offget 15 9B
10 dBidiv Ref 35.00 dBm 10 dBidiv Ref 35.00 dBm
Log———T Lo P
Center Freq Center Freq
"o ! 1 so7sno000 crrll fl 1907500000 GHz
am [RRISPUIPE IS am P DR—
5 I { 5 - i
500 T o ll
150 ! l\ 150 . !
/ / N
-/ S ——— - 7 e
45
550 550
CF Step CF Step
lcenter 1.908 GHz Span 10tHz]|, . ' Wizd fcenter 1.908 GHz Span 10tHz]|, . ' pris
[#Res BW 100 kHz #VBW 300 kHz #8weep 300 [#Res BW 100 kHz #VBW 300 kHz #Eweep 300
Occupied Bandwidth Total Power 23.5dBm q [a] ied Total Power 23.0dBm FreqOffset
4.4926 MHz i 4.4886 MHz i
Transmit Freq Error -2.160 kHz OBW Power 99.00 % Transmit Freq Error 980 Hz OBW Power 99.00 %
x dB Bandwidth 4.854 MHz xdB -26.00 dB x dB Bandwidth 4.828 MHz xdB -26.00 dB
= stans = stans
10 MHz / QPSK 10 MHz / 16QAM
5 ; 3 P L4 A MUY, 01 5 ; 2 CITAED; P 0, 218,
‘Center Freq 1905000000 GHz Canter Freq: 1.905000000 GHz Radis Std; Nene Frequency ‘Center Freq 1905000000 GHz Canter Freq: 1.905000000 GHz Radia 51d; Nona Frequency
- Trig Fras Run Avglold=11 " =7 Trig Fras Run Avglold=11
BIF Gl e RArten: 30 4B Radis Davica-BTS BIF Gl o RArten: 30 4B Radés DavicaBTS
Rel Offget 15 9B Rel Offget 15 9B
10 dBidiv Ref 35.00 dBm 10 dBidiv Ref 35.00 dBm
Log———T Lo P
Center Freq Center Freq
"o ! 1 anson0000 Gzl fl 1905000000 GHz
sm g e sm STt
5.00 J . 5.00 llr - t
2 - A,
N ] - 14 e
45
550 550
CF Step CF Step
Center 1.905 GHz Span 20 Hz)l, . © wanl] [IGENter 1.905 GHz Span 20 Hz)l, . © Man|
[#Res BW 200 kHz #VBW 1 MHz #8weep 300 [#Res BW 200 kHz #VBW 1 MHz #Eweep 300
Occupied Bandwidth Total Power 23.2dBm q [a] ied Total Power 22.7dBm FreqOffset
8.9604 MHz i 8.9583 MHz i
Transmit Freq Error -6.968 kHz OBW Power 99.00 % Transmit Freq Error -7.494 kHz OBW Power 99.00 %
x dB Bandwidth 9.534 MHz xdB -26.00 dB x dB Bandwidth 9.526 MHz xdB -26.00 dB
= stans = stans
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LTE Band 2
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
99 % Occupied 99 % Occupied
Channel | Tr€AUeNcy | Bandwidth (MHz) Channel | TT€AUeNCY | Bandwidth (MHz)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
18675 1857.5 13.406 13.392 18700 1860.0 17.864 17.873
18900 1880.0 13.425 13.413 18900 1880.0 17.904 17.915
19125 1902.5 13.416 13.412 19100 1900.0 17.879 17.891

Spectrum Plot of Worst Value

15 MHz / QPSK

] 07 ot 8 D), S

15 MHz / 16QAM

O 13 P M, 2018

Camar Froq; 1850000000 GHz Radis Std; None Frequency ComcarFraq 1590000000 GHz Radia Su; Nona Frequency
Trig Fras Run sughHeola=11 Trig Fras Run sughHeola=11
IFGaitow  BAften: 33 4B Radia Dovice:BTS IFGaitow  BAften: 33 4B Radis Daviea: BTS
Ref Offset 15 aB Ref Offset 15 aB
10 dBidiv Ref 35.00 dBm 10 dBidiv Ref 35.00 dBm
Loo——T 7 Lo P
Center Freq Center Freq
o 1 maoonoooo cHzlf Il ., | 1 RROOO000O GHz
sm e 1 s R S -
50 I + 50 o 4
\ | |
7 L - / ——
25
550 £
CF Step CF Step
ICenter 188 GHz ‘Epan 30 MHz] |awts Manj] [[Senter 1.8 GHz ‘Epan 30 MHz] |awts Man|
[#Res BW 300 kHz #VBW 1 MHz #8weep 300 [#Res BW 300 kHz #VBW 1 MHz #Eweep 300
Occupied Bandwidth Total Power 22.9dBm q [a] ied Total Power 22.5dBm FreqOffset
13.425 MHz hain 13.413 MHz hain
Transmit Freq Error 13,609 kHz OBW Power 99.00 % Transmit Freq Error 11.143 kHz OBW Power 99.00 %
x dB Bandwidth 14.23 MHz xdB -26.00 dB x dB Bandwidth 14.24 MHz xdB -26.00 dB
use P use stans
20 MHz / QPSK 20 MHz / 16QAM
5 : ) -9 PAA A, 18 5 : LR OF 3 P T, T
\Center Freq 1.880000000 GHz Cancer Freq: 1850000000 GHz Radis 5td: Nene Frequency \Center Freq 1.880000000 GHz Cancer Freq: 1850000000 GHz Radis S51d: None Frequency
- Trig Fras Run sughHeola=11 - 7= Trig Fras Run sughHeola=11
SIFGaisclow  BAtten: 33 4B Radis Dovice:BTS SIFGaisclow  BAtten: 33 4B Radis Daviea: BTS
Ref Offset 15 aB Ref Offset 15 aB
10 dBidiv Ref 35.00 dBm 10 dBidiv Ref 35.00 dBm
Loo——T 7 Lo P
Center Freq Center Freq
o | 1 maoonoooo cHzlf Il ., | 1 RROOO000O GHz
sm ey sm — e -
50 ] I 1 50 1 }
150 - 4 150 III . !
2 \ ]
— = P — - - ]
25
550 550
CF Step CF Step
lcenter 1.88 GHz span a0 Rz, .. % N7l lcenter 138 GHz Span 0 Rz, . 40 N
[#Res BW 420 kHz #VBW 1.3 MHz #8weep 300 [#Res BW 420 kHz #VBW 1.3 MHz #Eweep 300
Occupied Bandwidth Total Power 23.0dBm q [a] ied Total Power 22.3dBm FreqOffset
17.904 MHz hain 17.915 MHz hain
Transmit Freq Error 9.770 kHz OBW Power 99.00 % Transmit Freq Error 12,205 kHz OBW Power 99.00 %
x dB Bandwidth 19.01 MHz xdB -26.00 dB x dB Bandwidth 19.01 MHz xdB -26.00 dB
use P use stans
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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 | |: 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 MHZz).

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 MHZz).

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

Channel

Pask Search T | pesk Search
Trig: Fres Run IR R Trig: Fras Run vt
JAsten: 30 ¢8 WA NHHKH Asten: 30 ¢B Wl NNNNN
1608 Mkr11.849 998 GHz | NextPeak (168 MKr11.910 017 GHz [ NextPeak
{ogeisn _ Ref 35.00 dBm -17.57 dBm {ogeisn _ Ref 35.00 dBm -15.70 dBm
Next Pk Right Next Pk Right
1% et e L s I..
! Next Pk Left] ¢ Next Pk Len]
50| 50| ~
) 1
Marher Delta f \ Marher Delta
bt { 1300
150 150 -
iy
=0 ul 5 o | Mikr—CF
1
h! ED
50 mur—RerLiff | o Mir—RerLv
r
B e s =0 syl ety
More: More:
Center 1.8500000 GHZ Span 1.000 Mz *o'28 | center 1.9100000 GHz Span 1.000 MHz 1062
#Res BW 10 kHz #VBW 30 kHz #Bweep 1.000 s (1001 pts) #Res BW 10 kHz #VBW 30 kHz #Bweep 1.000 s (1001 pts)
s Epysmans s Epysmans

EDGE

Pask Search Pask Search
ik P T e R
1608 Mkr11.849 984 GHz | MextPeak (168 MKr11.910 021 GHz [ NextPeak
{0aBiay__Ref 35.00 dBm 2211 dBm {ogeia _Ref 35.00 dBm -22.42 dBm
Next Pk Right Next Pk Right
s ; i
S Next Pk Left] n i Next Pk Left]
500] sm|
{ iy
Marker Delta Marker Delta
satn J L 1300
s T 180 . T
/
foal
0 0 | |
Mkr—CF r, a Mkr—CF
1 y
[ I, 7
460 MEr—RefLvi 460 MEr—RefLvi
S e 0 his EERLF LT =
More: More
Center 1.8500000 GHZ Span 1.000 Mz *o'28 | center 1.9100000 GHz Span 1.000 MHz 1062
#Res BW 10 kHz #VBW 30 kHz #Bweep 1.000 s (1001 pts) #Res BW 10 kHz #VBW 30 kHz #Bweep 1.000 s (1001 pts)
s Epysmans s Epysmans

WCDMA

Channel

Paak Search Paak Search
< Trig: Fras Run FIVE S | Trig:Fras Run e £
Blaiciow  Atten:30 <8 oorf NNHNN o T et 30 <8 et
Ofset 16,08 Mkr11.850 000 GHz | MextPeak S MKr11.910 000 GHz [ NextPeak
ingm Ref 35.00 dBm -24.83 dBm 1“5"”‘" Ref 35.00 dBm -23.85 dBm
Next Pk Right Next Pk Right
s ;
Next Pk Left] Next Pk Left]
500] = - P, —— 500 = -
Marker Deita Marker Deita
i3t \ bt
150 150 "
1
¢ ¢
50 50
Mbkr—CF; Mbkr—CF;
50 mur—RerLiff | o - Mir—RerLv
=0 .
More: More
Ceniter 1.850000 GHz Span 5.000 Mz 1o'28 | center 1.910000 GRz Span 5,000 MHz 1062
#Res BW 100 kHz #VBW 300 kHz #Bweep 1.000 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Bweep 1.000 s (1001 pts)
uss (A uss s

Report No.: RF160621C21-6

Page No. 30/ 55

Report Format Version: 6.1.1



BUREAU
VERITAS

LTE Band 2

Channel Bandwidth: 1.4 MHz

Channe

Channel

. R s T . R P T
WhvgType: Logpwr  mufiozise| PeakSearch W Tyoes Logbwr  maa[i3aize| PeakSearch
FhO: Wido (a1 1@ Frée Run TR Trig Fres Run P
Waintlew — RAtten: 30 B EIANNRNE Waintlew — RAtten: 30 B Pt
NextPeak NextPeak
Ref Offset 16 08 Mkr1 1,849 992 GHz P —— Mkr1 1.910 001 GHz
{0deicv_Ref 35.00 dBm -22.94 dBm {0deicv_Ref 35.00 dBm -21.66 dBm
0 Next Pk Rightll | ... Next Pk Rightl
150| 150
- Next Pk Len] " Next Pk Lef]
5.00| 5.00|
5 5
4. sume|  MerkerDena | MerkerDena
-1 X 24
= o ol
Mkr—CF| Mkr—CF,
oy
Y e Mikr—RefLvl T | Mke—RerLv
=50 =50
More More
Center 1.8500000 GHz ‘Span 1.000 MHz 102l | center 19100000 GHz ‘Span 1.000 MHz 1012
#Res BWW 13 kHz FVEW 51 kHz #Sweep 1.00 5 (1001 pts) #Res BWW 13 kHz FVEW 51 kHz #Sweep 1.00 5 (1001 pts)
s srans s ey
Channel 18607 6 RB Channel 19193 6 RB
. . sy — e . T —
arker 1 1.849896000000 GHz Bhvg Type: LegPwr maalizaage| oAk SeAT arker 1 1.910004000000 GHz BAvg Type: LegPwr maa[iza45e| | Ak Seard
RO Wi T Trig Fras Run FIVE M PO Wida (o 1719 Free Run ettt
W Gain:Lew iaten: 30 4B beTPANNNNN W Gain:Lew iaten: 30 4B beTlANNKHN
NextPeak NextPeak
et Ot 15 48 Mkr1 1.849 996 GHz e Orfeet 18,08 Mkr1 1.810 004 GHz
{0deicv_Ref 35.00 dBm -27.96 dBm {0deicv_Ref 35.00 dBm -28.04 dBm
0 Next Pk Rightll | ... Next Pk Rightl
150| 150
Next Pk Lef] Next Pk Lef]
50| - L sl - .
5 5
| MerkerDena | MerkerDena
.‘ »
1 L 1
B Mkr—CF| ) SN Mkr—CF|
o ok, al
Mbkr—Ref Lvi Mbkr—Ref Lvi
=50 =50
More More
Center 1.8500000 GHz ‘Span 1.000 MHz 102l | center 19100000 GHz ‘Span 1.000 MHz 1012
#Res BWW 13 kHz FVEW 51 kHz #Sweep 1.00 5 (1001 pts) #Res BWW 13 kHz FVEW 51 kHz #Sweep 1.00 5 (1001 pts)
s srans s ey
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LTE Band 2
Channel Bandwidth: 3 MHz
Channe Channel
T — 1  R——
Trig Fras Run P Trig Fras Run TV P
Waintlew — RAtten: 30 B EIANNRNE Waintlew — RAtten: 30 B Pt
Next Peak Next Peak
P —— Mkr1 1.850 000 GHz P —— Mkr1 1.910 002 GHz
{0deicv_Ref 35.00 dBm -20.40 dBm {0deicv_Ref 35.00 dBm -20.51 dBm
el Next Pk Rightlf | .. Next Pk Right]
150 - 150) = ——
MNext Pk Left] MNext Pk Left]
5.00| 5.00|
5 5
emee||  MarkerDena emee||  MarkerDena
! 1o ——— ! 1
MEkr—CF| MEkr—CF|
e o »
- o
- Mkr—RefLvl Mkr—RefLvl
=50 =50
More More
Center 1.8500000 GHz ‘Span 1.000 MHz 1ef2|f |Center 1.9100000 GHz ‘Span 1.000 MHz 1602
#Res BW 30 kHz FVBW 100 kHz #Sweep 1.00 s (1001 pts) #Res BW 30 kHz FVBW 100 kHz #Sweep 1.00 s (1001 pts)
= stans = P
Channel 18615 15RB Channel 19185 15RB
o 0 L T p—— 0 0 L Y p——
arker 1 1.849595000000 GHz Bavg Type: LegPur meliz345e| PodkSearch arker 1 1.910001000000 GHz FAvg Type: LegPwr wanlizaase eakSearch
PHO: Wide © Trig Fres Run T " PHO: Wide | Trig Fres Run TTE MY
Waintlew — RAtten: 30 B EIANNRNE Waintlew — RAtten: 30 B Pt
Next Peak Next Peak
P —— Mkr1 1.849 999 GHz P —— Mkr1 1.910 001 GHz
{0deicv_Ref 35.00 dBm -28.37 dBm {0deicv_Ref 35.00 dBm -27.92dBm
el Next Pk Rightlf | .. Next Pk Right]
150) 150]
MNext Pk Left] MNext Pk Left]
5.00| 5.00|
5 5
emee||  MarkerDena emee||  MarkerDena
A 2
1 1
Y. Mkr—CF, . MKr—CF|
Mkr—RefLvl Mkr—RefLvl
=50 =50
More More
Center 1.8500000 GHz ‘Span 1.000 MHz 1ef2|f |Center 1.9100000 GHz ‘Span 1.000 MHz 1602
#Res BW 30 kHz FVBW 100 kHz #Sweep 1.00 s (1001 pts) #Res BW 30 kHz FVBW 100 kHz #Sweep 1.00 s (1001 pts)
= stans = P
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LTE Band 2

Channel Bandwidth: 5 MHz

Channe

Channel

06 54 A 1), T8

D471 P M, 018

thvg TypwiLegpw maafiosioe|  PeskSearch whva Tysei Legwr  maefiaoire| PeakSearch
Trig Fras Run o Trig Fras Run o
Waintlew — RAtten: 30 B EIANNRNE Waintlew — RAtten: 30 B Pt
NextPeak NextPeak
Ot 15,8 Mkr1 1.850 000 GHz Ot 6.8 Mkr1 1,910 000 GHz
{0deicv_Ref 35.00 dBm -20.81 dBm {0deicv_Ref 35.00 dBm -18.50 dBm
0 Next Pk Rightll | ... Next Pk Rightl
140) - o) — .
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5.00| 5.00)
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» - 1
V- (]
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Mbkr—Ref Lvi Mbkr—Ref Lvi
=50 =50
More More
Center 1.8500000 GHz ‘Span 1.000 MHz 102l | center 19100000 GHz ‘Span 1.000 MHz 1002
#Res BWW 100 kHz FVEW 300 kHz #Sweep 1.00 5 (1001 pts) #Res BWW 100 kHz FVEW 300 kHz #Sweep 1.00 5 (1001 pts)
s srans s ey
Channel 18625 25 RB Channel 19175 25 RB
. . gy m— e . T —
arker 1 1.849896000000 GHz Bavg Type: LegPur Tz aa5e| P SEAT arker 1 1.910000000000 GHz FAvg Type: LegPwr munfizaise eak Searc
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{0deicv_Ref 35.00 dBm -30.02 dBm {0deicv_Ref 35.00 dBm -27.52 dBm
0 Next Pk Rightll | ... Next Pk Rightl
0] 0]
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5.00| 5.00|
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.‘ »
. 1
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More More
Center 1.8500000 GHz ‘Span 1.000 MHz 102l | center 19100000 GHz ‘Span 1.000 MHz 1002
#Res BWW 100 kHz FVEW 300 kHz #Sweep 1.00 5 (1001 pts) #Res BWW 100 kHz FVEW 300 kHz #Sweep 1.00 5 (1001 pts)
s srans s ey
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LTE Band 2

Channel Bandwidth: 10 MHz

Channe

O P8 M, LS
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Ot P M, 2018

thvg TypwiLegpwr  miafiosice|  PeskSearch whva Tysei Legwr  maefiaoise| PeakSearch
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Waintlew — RAtten: 30 B EIANNRNE Waintlew — RAtten: 30 B Pt
NextPeak NextPeak
Ot 15,8 Mkr1 1.850 000 GHz Ot 6.8 Mkr1 1,910 001 GHz
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Center 1.8500000 GHz ‘Span 1.000 MHz 102l | center 19100000 GHz ‘Span 1.000 MHz 1002
#Res BWW 100 kHz FVEW 300 kHz #Sweep 1.00 5 (1001 pts) #Res BWW 100 kHz FVEW 300 kHz #Sweep 1.00 5 (1001 pts)
s srans s ey
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. . sy m— . . Ty ———
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PO Wida (0 1719 Free Run s At PO Wide (o 1119 Fras Run TARE R
WlainLaw BArten: 33 4B pETARNRNRN W ain:Lew Bhsten: 33 4B veTla HNRN N
NextPeak NextPeak
e Orfeet 18,08 Mkr1 1.849 998 GHz Ot 15 8 Mkr1 1.810 000 GHz
{0deicv_Ref 35.00 dBm -33.09 dBm {0deicv_Ref 35.00 dBm -31.15 dBm
0 Next Pk Rightll | ... Next Pk Rightl
0] 0]
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5.00| 5.00|
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.‘ »
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=50 =50
More More
Center 1.8500000 GHz ‘Span 1.000 MHz 102l | center 19100000 GHz ‘Span 1.000 MHz 1002
#Res BWW 100 kHz FVEW 300 kHz #Sweep 1.00 5 (1001 pts) #Res BWW 100 kHz FVEW 300 kHz #Sweep 1.00 5 (1001 pts)
s srans s ey
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LTE Band 2

Channel Bandwidth: 15 MHz

Channe

71348 PM M, 008
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Next Pk Lef] Next Pk Lef]
5.00| 5.00|
5 5
| MerkerDena | MerkerDena
.‘ »
X Mkr—CF| y Mkr—CF|
Mbkr—Ref Lvi Mbkr—Ref Lvi
=50 =50
More More
Center 1.8500000 GHz ‘Span 1.000 MHz 102l | center 19100000 GHz ‘Span 1.000 MHz 1002
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LTE Band 2

Channel Bandwidth: 20 MHz
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4.5 Peak to Average Ratio

4.5.1 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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45.4 Test Results

E Peak to Average Ratio E Peak to Average Ratio
requenc requenc
Channel 5 J (dB) Channel . J (dB)
(MHz) (MHz)
GSM EDGE WCDMA

512 1850.2 0.22 3.25 9262 1852.4 2.94

661 1880.0 0.23 3.28 9400 1880.0 3.07

810 1909.8 0.22 3.28 9538 1907.6 3.03

Spectrum Plot of Worst Value

s 0574 PV AT, 2018 s 1052 0P I, T
o= Trig: Vides Counts= 00 MH 00 Mpt = o= Trig: Vides Counts= 00 MO0 Mgt
#lFGainilow #Asten: 30 48 #IFGadnLow Baren: 30 48
Average Power 100%— Average Power 100%
', Center Freq i -, Center Freq i
30.74 dBm . ; e 26.63 dBm N ; e
95.26 % at 0dB 10%) * 50.22 % at 0dB 10%)
\ \
\ |
1%] | 1%] |
.Il
10.0 % 0.14 dB 01% | 10.0 % 262 dB 0.1 %, |
10%  021dB || 10%  3.19dB
01%  0.23dB | woosmnf | 01% 32848 poSFstep
001% 024g8 | 091% i s ol o1 3zags | 00 | o Man
0001% 0.24dB ‘ Freq Offset 0001% 33648 | Freq Offset
0.0001 % 0.24dE 0.001 %, 1 O Hz 0.0001 % 3.37 dE 0.001 %, 1 O Hz
Peak 0.24 dB ‘ Peak 3.38dB
30.98 dBm | 30.01 dBm
0.0001 %558 1dB 00001 % e 20de
Info BW 5.0000 MHz Info BW 5.0000 MHz
s [T - psrans
i sy TLAREIPM LT, 1 Eraquancy
oo Trig:Fras Run Counts=1 00 MM 00 Mgt
#FGainiLow #Asten: 30 48
Average Power 100%
Center Freq i
22,86 dBm . o
53.95%at0dB | 10%—
\
1%] \
II
II
10.0 % 1.67 dB 0.1 %, |I
10% 2,60 dB 1
01%  3.07dB | PP i d
001% 33008 | 1% T s Man
0001% 3.41dE ‘ rreqomet
0.0001 % 3.47 dE 0.001 %, 4 0Hz
Peak 3.50dB
26.36 dBm
00001 % e 20de
Info BW 5.0000 MHz
s [
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LTE Band 2
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
E— Peak to Average Ratio R Peak to Average Ratio
u u
Channel g y (dB) Channel q y (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
18607 1850.7 3.96 4.61 18615 1851.5 3.97 4.59
18900 1880.0 4.26 5.04 18900 1880.0 4.29 5.05
19193 1909.3 4.21 4.69 19185 1908.5 4.29 4,94

Spectrum Plot of Worst Value

1.4 MHz / QPSK 1.4 MHz / 16QAM

Agilent Sesectram Asalyzer - Fower Stat CCOF Agilont Sisvctrm Asalyzer - Power Stat CCOF
[Conter Froq 1880000000 GHz | Comarrres 1stccconchz  madsswiniene | Fremveney o BRO000000 GHz | CorerFrew 185000000 GHz  Radis SulNonw | Freauency
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BIF Gl o BAsten: 30 B BIF Gl o BAsten: 30 B
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22,21 dBm somerred 22.04 dBm somerred
46.64 % at 0dB 10%) \\ T T 42.68 % at 0dB 10%)
\ ‘.I
1% 1% |
100%  261dB 01 % 100% 293 dB 01 %
1.0% 4.17 dB 1.0% 4.93 dB
01% 42608 worStepll n1w 50448 S0
0.01 0.01
001% 435dB | Y| oo1% 512408 ke Man
0.001% 445dB Freqoffset 0.001% 518dB Freqoffset
0.0001% 4.47dB 0.001 % 0Hz, 0.0001% 5.18dB 0.001 % 0Hz,
Peak  4.47dB Peak  5.18d8
26.68 dBm 27.22 dBm
0.0001 %' YT S5 aB| 0.0001 %' YT S5 aB|
Info BIW 5.0000 Mz Info BIW 5.0000 Mz
= e = e
3 MHz / QPSK 3 MHz / 16QAM
. : e T U T . : e TR P e
enter Freq 1.880000000 GHz Canter Frag: 1850000000 GHz Radis 514 Nena. Frequency enter Ereq 1.880000000 GHz Cancer Frag: 1880000000 GHz Radss 51d; Nena Frequency
o= Trig Fras Run Counts:1.00 MH .00 Mpt o= Trig Fras Run Counts: 100 MH.00 Mgt
BIF Gl o BAsten: 30 B BIF Gl o BAsten: 30 B
Average Power 1005 Average Power 1005
22,05 dBm somerred 21.97 dBm somerred
46.90 % at 0dB 10%) T T 42.84 % at 0dB 10%)
\
1% 1%
100% 258 dB 04 % 100%  2.95dB 04 %
1.0% 4.19 dB 1.0% 4.95 dB
01%  429d8 soovmunf| 01% 50508 so00em0 e
0014 0014
001% 43748 lasto velll oot 51208 [pus2 o)
0.001% 442dB Freqoffset 0.001% 516dB Freqoffset
0.0001% 4.43dB 0.001 % 0Hz, 0.0001% 5.18dB 0.001 % 0Hz,
Peak 4.44 dB Peak 5.26 dB
26.49 dBm 27.23 dBm
0.0001 %' YT S5 aB| 0.0001 %' YT S5 aB|
Info BIW 5.0000 Mz Info BIW 5.0000 Mz
= e = e
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LTE Band 2
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
E— Peak to Average Ratio R Peak to Average Ratio
u u
Channel g y (dB) Channel q y (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM

18625 1852.5 3.93 454 18650 1855.0 3.89 4,57
18900 1880.0 4,22 4,98 18900 1880.0 4.28 5.05
19175 1907.5 4.23 491 19150 1905.0 4.17 4.86

Spectrum Plot of Worst Value

5 MHz / QPSK 5 MHz / 16QAM
C.Mnfl:lq 1‘mmnmam n;:;;::’::;:‘ e C.Mnfl:lq 1‘mam R;:;;::’:“:"‘:‘ e
== Trige Fras Run Counts-1.00 MM .00 Mpt =" Trig: Fras Run Counts-1.00 MM .00 Mpt
' Gopd | rw EAttenc 30 98 F G L e WAttenc 30 48
Average Power Average Power
100 % 100 %
22.20 dBm e Fred 21.74 dBm Jpmer Fred
46.78 % at 0dB 10% \ 42.56 % at 0dB 10%
1
1% 1% i
100% 260dB 04 % 100% 294dB 04 % |
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01%  423dB ot soomonr]| 01%  498dB ot coonr Step
001%  427dB S | "l 001%  5.06dB S | Wen
0001% 432dB FreqOfiset 0001% 511dB FreqOffsel
0.0001% 4.34dB 0.001 % orzf | 0.0001% 5.14dB 0.001 % Y
Peak 4.34dB Peak 542dB
26.54 dBm ] 27.16 dBm
0.0001 % 0dB 20 dB| 0.0001 % 0dB 20 dB|
Info BW 5.0000 MHz Info BW 5.0000 MHz

10 MHz / QPSK

i 05 13 P 040, 2030 ez Py i 4 43P 140, 2030
Radio St None Center Fraq: 1.830000000 G Radio St None Frequency
=" Trig: Fras Run Counts-1.00 MM .00 Mpt =" Trig: Fras Run Counts-1.00 MM .00 Mpt
I G | o EArtenc 30 F G | orw EArtenc 30
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100 % 100 %
22,43 dBm Center Freq 22.07 dBm Center Freq
y 1680000000 GHz * 1680000000 GHz
A
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CF S CF s
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001%  434dB o | Al oot® s11dB o | Man)
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00001 % 535 2048 00001 % 535 2048
Info BAW 10,000 MHz Info BAW 10,000 MHz
s - s -

10 MHz / 16QAM
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LTE Band 2
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
E— Peak to Average Ratio R Peak to Average Ratio
u u
Channel g y (dB) Channel q y (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM

18675 1857.5 3.83 4.42 18700 1860.0 3.83 4.50
18900 1880.0 4.29 5.09 18900 1880.0 4.22 4.90
19125 1902.5 4.08 4,96 19100 1900.0 4.09 5.00

Spectrum Plot of Worst Value

Agilont Soxvctrm Asalyzer - Fower Stat C

15 MHz / QPSK

COF

Agilont Sixvctrm Asalyzer - Fower Stat CCOF

15 MHz / 16QAM
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= e = e
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. : e O A e . : e T P
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-~ - = o
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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 | |: Spectrum Analyzer
20dB Attenuation
PAD
EUT

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
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LTE Band 2
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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.I.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

L 1
Mmoo oo
O QO g G

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

GSM:

Test Results
Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch
Data: 13
{}Lml {dBm) Date: 2016-07-06
-10.0 PART 22124
-20.0
-30.0
-40.0
-50.0| 2 7
-60.0
-70.0
& 30 3824, 7618. 11412, 15206. 19000
Frequency (MHz)
Site 966 chamber 1
Condition: PART 22/24 Horizontal
Remark PCS 1980 _Link_CH661
Tested by: Charles Hsiao
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 95.87 -57.45 -47.85 -13.60 -44.45 -18.48 Peak
2 125.31 -58.98 -43.83 -13.00 -37.98 -7.95 Peak
3 211.17 -608.49 -54.46 -13.80 -47.49 -6.83 Peak
4 562.508 -69.72 -68.58 -13.80 -56.72 -1.14 Peak
5 b6d.00 -68.54 -68.34 -13.00 -55.54 -8.20 Peak
6 813.80 -66.64 -68.50 -13.680 -53.64 1.86 Peak
7 pp 3768.99 -58.92 -67.96 -13.88 -37.92 16.14 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
DLe\l‘el (dBm) Date: 2016-07-06
-10.0 PART 22124
-20.0|
-30.0
-40.0
-50.0 L
2
-60.0 1
45
700 1k
B 30 3824, T618. 11412, 15206. 19000
Frequency (MHz)
Site 966 chamber 1
Condition: PART 22/24 Vertical
Remark PCS 1980 Link_CH661
Tested by: Charles Hsiao
Read Limit Ower
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 136.44 -54.88 -47.23 -13.88 -41.88 -7.65 Peak
2 147.72 -54.45 -46.57 -13.88 -41.45 -7.88 Peak
3 182.81 -63.73 -58.12 -13.88 -58.73 -5.61 Peak
4 330.80 -67.62 -62.902 -13.88 -54.62 -5.68 Peak
5 441.48 -73.84 -69.39 -13.88 -608.84 -3.65 Peak
o 024.88 -68.67 -68.82 -13.88 -55.67 8.15 Peak
7 pp 3760.00 -49.92 -66.86 -13.80 -36.92 16.14 Peak
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EDGE:

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

0

Level (dBm)

Date: 2016-07-06

-10.0]

=

ART 22124

-20.0

-40.0

-70.0

1000

Site

Condition:

Remark

Tested by:

4500. 8200. 11800. 15400.

Frequency (MHz)

966 chamber 1
PART 22/24 Horizontal
EDGE 1988 _Link_CH661
Charles Hsiao
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3760.80 -51.83 -67.17 -13.88 -38.83 16.14 Peak

19000
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
DLe‘UeI (dBm) Date: 2016-07-06

-10.0

=

ART 22124

-20.0]

-40.0

-70.0]

1000 4600. 8200. 11800. 15400. 19000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : EDGE 1908 _Link_CH661
Tested by: Charles Hsiao
Read Limit Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3760.00 -50.080 -66.14 -13.80 -37.88 16.14 Peak
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WCDMA:

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLe\I‘eI {dBm) Date: 2016-07-06

-10.0]

=

ART 22124

-20.0

-40.0

-70.0

1000 4600. 8200. 11300. 15400. 19000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : Band ITI_Link_CHS400
Tested by: Charles Hsiao
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3760.80 -58.92 -67.86 -13.88 -37.92 16.14 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
DLe‘UeI (dBm) Date: 2016-07-06

-10.0

=

ART 22124

-20.0]

-40.0

-70.0]

1000 4600. 8200. 11800. 15400. 19000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : Band II_Link_CHS488
Tested by: Charles Hsiao
Read Limit Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3760.00 -58.22 -66.36 -13.80 -37.22 16.14 Peak
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LTE Band 2

Channel Bandwidth: 20 MHz / QPSK

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 13
DLe‘U\eI {dBm}) Date: 2016-07-07
-10.0 PART 22124
-20.0|
-30.0
-40.0
-50.0 L
g
60.0 5
56
-70.0|
b 30 Jg24. T618. 11412, 15206. 19000
Frequency (MHz)
Site 966 chamber 1
Condition: PART 22/24 Horizontal
Remark LTE_Band 2 _Link_ CH189%88
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 97.77 -58.84 -47.81 -13.80 -45.84 -18.23 Peak
2 124.58 -56.85 -48.84 -13.60 -43.85 -8.81 Peak
3 225.21 -63.89 -57.24 -13.608 -508.89 -5.85 Peak
4 538.88 -78.93 -68.42 -13.88 -57.93 -2.51 Peak
5 626.98 -68.49 -68.62 -13.806 -55.49 B.13 Peak
53 843.99 -67.99 -68.600 -13.00 -54.89 1.51 Peak
7 pp 3760.80 -508.22 -66.36 -13.80 -37.22 16.14 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
{}Level {dBm) Date: 2016-07-07
-10.0 PART 22124
-20.0|
-30.0
-40.0
50.0 I
P
600 F
56
Fo.0| |4
B 30 3824, T618. 11412, 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : LTE_Band 2_Link_CH18960
Tested by: Karl Lee
Read Limit Ower
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 pp A4 .58 -46.54 -34.37 -13.86 -33.54 -12.17 Peak
2 93.72 -54.63 -44.18 -13.88 -41.63 -10.45 Peak
3 178.13 -68.28 -53.57 -13.88 -47.28 -6.71 Peak
4 466.68 -71.87 -66.75 -13.88 -58.87 -4.32 Peak
5 626.208 -68.55 -68.68 -13.88 -55.55 8.13 Peak
o 808.28 -67.86 -68.98 -13.08 -54.80 1.92 Peak
7 3766.88 -50.81 -66.95 -13.88 -37.81 16.14 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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