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1 Certificate of Conformity

Product: Smart Phone
Brand: Nokia
Test Model: TA-1005
Sample Status: Identical Prototype
Applicant: HMD Global Oy
Test Date: Sep. 07, 2017 ~ Oct. 25, 2017

Standards: FCC Part 24, Subpart E

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,

Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s EMC characteristics under the conditions specified in this report.

1 A

Prepared by : e Date:

Ivonne Wu / Supervisor

Dylan Chiou / Project Engineer

Approved by :

Nov. 16, 2017

, Date:

Nov. 16, 2017
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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 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 . L . .

24,938 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 -35.98 dB

' at 3800.00 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:

Expended Uncertainty

Measurement Frequenc
duency (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
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2.2 Test Site And Instruments
Description & . . . Due Date of
P Model No. Serial No. Date of Calibration . .
Manaufacturer Calibration
Test Receiver N9038A MY52260177 Jul. 05, 2017 Jul. 04, 2018
Agilent Technologies
Spectrum Analyzer
ROHDE & SCHWARZ FsSu43 101261 Dec. 13, 2016 Dec. 12, 2017
BILOG Antenna
SCHWARZBECK VULB9168 9168-472 Dec. 13, 2016 Dec. 12, 2017
HORN Antenna 3117 00143293 Jun. 26, 2017 Jun. 25, 2018
ETS-Lindgren
Double Ridge Guide Horn
Antenna EMCO 3115 5619 Dec. 15, 2016 Dec. 14, 2017
BILOG Antenna
SCHWARZBECK VULB 9168 9168-153 Dec. 13, 2016 Dec. 12, 2017
HORN Antenna
SCHWARZBECK BBHA 9170 9170-480 Dec. 14, 2016 Dec. 13, 2017
Fixed Attenuator BW-N10W5+ NA Jul. 07, 2017 Jul. 06, 2018
Mini-Circuits
MXG Vector signal
generator N5182B MY53050430 Oct. 19, 2016 Oct. 18, 2017
Agilent
MXG Vector signal
generator N5182B MY53050430 Oct. 24, 2017 Oct. 23, 2018
Agilent
Preamplifier 310N 187226 Jun. 23, 2017 Jun. 22, 2018
Agilent
i;lzr:tp“f'er 83017A MY39501357 Jun. 23, 2017 Jun. 22, 2018
Power Meter ML2495A 1012010 Aug. 15, 2017 Aug. 14, 2018
Anritsu
ig‘r’;’tizsensor MA2411B 1315050 Aug. 15, 2017 Aug. 14, 2018
Cable-CH1-01(R
RF signal cable FC-SMS-100-SM
ETS-LINDGREN 5D-FB S-120+RFC-SMS Jun. 26, 2017 Jun. 25, 2018
-100-SMS-400)
. Cable-CH1-02(R
RF signal cable
ETS-LINDGREN 8D-FB FC-SMS-100-SM Jun. 26, 2017 Jun. 25, 2018
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 Jun. 28, 2017 Jun. 27, 2019
Agilent
Radio Communication
Analyzer MT8820C 6201010284 Nov. 30, 2016 Nov. 29, 2017
Anritsu
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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 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 IC Site Registration No. is IC7450I-1.
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3 General Information

3.1 General Description of EUT

Product Smart Phone
Brand Nokia
Test Model TA-1005

Status of EUT

Identical Prototype

Power Supply Rating

5 Vdc or 9 Vdc or 12 Vdc (adapter)
5 Vdc (host equipment)
3.85 Vdc (battery)

Frequency Range

GSM/GPRS GMSK
: EDGE GMSK, 8PSK
Modulation Type
WCDMA QPSK
LTE QPSK, 16QAM, 64QAM
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

LTE Band 2 (Channel Bandwidth: 5 MHZz)

1852.5 ~ 1907.5 MHz

LTE Band 2 (Channel Bandwidth: 10 MHz)

1855.0 ~ 1905.0 MHz

LTE Band 2 (Channel Bandwidth: 15 MHz)

1857.5 ~1902.5 MHz

LTE Band 2 (Channel Bandwidth: 20 MHz)

1860.0 ~ 1900.0 MHz

GSM/GPRS 644.17 mW
EDGE 255.27 mW
WCDMA 143.55 mW
LTE Band 2 (Channel Bandwidth: 1.4 MHz) 143.55 mW
Max. EIRP Power LTE Band 2 (Channel Bandwidth: 3 MHz) 143.55 mW
LTE Band 2 (Channel Bandwidth: 5 MHz) 142.27 mW
LTE Band 2 (Channel Bandwidth: 10 MHz) 141.03 mW
LTE Band 2 (Channel Bandwidth: 15 MHZz) 142.33 mW
LTE Band 2 (Channel Bandwidth: 20 MHz) 145.31 mW
GSM/GPRS 244KGXW
EDGE 247KGTW
WCDMA AM14FOW
LTE Band 2 (Channel Bandwidth: 1.4 MHz) 1MO9W7D
Emission Designator LTE Band 2 (Channel Bandwidth: 3 MHz) 2M70G7D
LTE Band 2 (Channel Bandwidth: 5 MHZz) 4M50W7D
LTE Band 2 (Channel Bandwidth: 10 MHz) 8M97W7D
LTE Band 2 (Channel Bandwidth: 15 MHz) 13M5G7D
LTE Band 2 (Channel Bandwidth: 20 MHZz) 18MOW7D

Antenna Type

Fixed Internal Antenna

Accessory Device

Refer to Note as below

Data Cable Supplied

Refer to Note as below
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Note:
1. The EUT contains following accessory devices.
Product Brand Model Description
I/P: 100-240 Vac, 0.5 A
Adapter 1 Salcomp FC0302 O/P:5Vdc, 2.5A0r9Vde,2Ao0r12
Vdc, 1.5A
I/P: 100-240 Vac, 0.5 A
Adapter 2 DVE AD-18WU O/P:5Vdc,3Aor9Vdc,2Ao0r 12
Vdc, 1.5A
Battery SCUD HE333 3.85 Vdc, 3250 mAh
Earphone 1 NOKIA HS-A01 1.15 meter
Earphone 2 NOKIA HS-A01C 1.15 meter
USB Cable 1 Foxconn CUDTOLE-FA210-EH ﬁ/‘lziur?:;eurren o
USB Cable 2 Foxconn CA-18W ﬁ/‘lziur?:;teurren -
LCD Panel LG Display LH546QH1-EDD1-QG1 | 5.5" OLED
Front Camera Chicony CBFH51020005020LH | 5M
Main Camera Primay FCDCI1N 12+13M
eMMC 1
(=ROM 1) SAMSUNG IC_UFS2.1_128G 128G
Main Board AT&S FIH1883 --
BT/WLAN Module murata LBDD5QA1MS-119 --
WWAN Module Qualcomm MSM8998 --

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.
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3.2 Configuration of System under Test

<Radiated Emission Test>

—0

EUT

(Powered from AC Adapter)

Earphone (EUT)
Test table zzz

i3

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

55

Universal

Communication
Tester

Radio

*Kept in a remote area

3.2.1 Description of Support Units

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

Antenna Band EIRP Radiated Emission
GSM X-plane Y-axis
EDGE X-plane Y-axis
0 WCDMA X-plane Y-axis
LTE Band 2 X-plane X-axis

Note: The EUT incorporates WWAN diversity antenna.

GSM
EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
- EIRP 512 to 810 512, 661, 810 GSM, EDGE
- Frequency Stability 512 to 810 512, 810 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 810 512, 661, 810 GSM, EDGE
- Radiated Emission 512 to 810 512, 661, 810 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 9262, 9538 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 9262, 9400, 9538 WCDMA
- Radiated Emission 9262 to 9538 9262, 9400, 9538 WCDMA
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EUT .
Configure | Test Item Available Tested Channel Chanqel Modulation Mode
Channel Bandwidth
Mode
18607 to 19193 | 18607, 18900, 19193 | 1.4 MHz QP%'ZSESAAM' 1 RB /0 RB Offset
18615 to 19185 | 18615, 18900, 19185 | 3 MHz QP%'ZSESAAM' 1 RB /0 RB Offset
18625 to 19175 | 18625, 18900, 19175 | 5 MHz QP%'ZSESAAM' 1 RB /0 RB Offset
i EIRP QPSK, 16QAM
18650 to 19150 | 18650, 18900, 19150 | 10 MHz 6 4'Q A | 1RB/ORBOffset
18675 to 19125 | 18675, 18900, 19125 | 15 MHz QP%’ZSX&AM’ 1 RB /0 RB Offset
18700 to 19100 | 18700, 18900, 19100 | 20 MHz szﬁgﬁaAM’ 1 RB /0 RB Offset
18607 to 19193 18607, 19193 1.4 MHz QPSK 1 RB /0 RB Offset
18615 to 19185 18615, 19185 3 MHz QPSK 1 RB /0 RB Offset
i Frequency 18625 to 19175 18625, 19175 5 MHz QPSK 1 RB /0 RB Offset
Stability | 18650 to 19150 18650, 19150 10 MHz QPSK 1 RB /0 RB Offset
18675 to 19125 18675, 19125 15 MHz QPSK 1 RB /0 RB Offset
18700 to 19100 18700, 19100 20 MHz QPSK 1 RB /0 RB Offset
18607 to 19193 | 18607, 18900, 19193 | 1.4 MHz QP%’ZSEEAAM' 6 RB / 0 RB Offset
18615 to 19185 | 18615, 18900, 19185 | 3 MHz QP%’ZSXF\QAAM' 15 RB / 0 RB Offset
QPSK, 16QAM,
_ Occupied 18625 to 19175 | 18625, 18900, 19175 | 5 MHz 640AM 25 RB / 0 RB Offset
Bandwidth | 1 aee 10 19150 | 18650, 18900, 19150 | 10 MHzZ szﬁgﬁﬁm’ 50 RB /0 RB Offset
18675 to 19125 | 18675, 18900, 19125 | 15 MHz QP%ZSESAAM’ 75 RB / 0 RB Offset
18700 to 19100 | 18700, 18900, 19100 | 20 MHz QP%’ZSEEAAM' 100 RB / 0 RB Offset
18607 to 19193 | 18607, 18900, 19193 | 1.4 MHz QP%’ZSEEAAM' 1 RB /0 RB Offset
18615 to 19185 | 18615, 18900, 19185 | 3MHz | Q75K 16QAM ) pa 6 RB Offset
64QAM
Peakto | 18625 to 19175 | 18625, 18900, 19175 | 5 MHz szﬁggﬁm’ 1 RB /0 RB Offset
) Average QPSK, 16QAM
Ratio | 18650 to 19150 | 18650, 18900, 19150 | 10 MHz 6 4'Q M | 1RB/ORBOffset
18675 to 19125 | 18675, 18900, 19125 | 15 MHz | 5 oK 16QAM. |4 pe 0 RB Offset
64QAM
18700 to 19100 | 18700, 18900, 19100 | 20 MHz szﬁgﬁaAM' 1 RB /0 RB Offset
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EUT .
: Availabl hannel _
Configure | Test Iltem vailable Tested Channel c anr_1e Modulation Mode
Channel Bandwidth
Mode
1 RB/ 0 RB Offset
18607 1.4 MHz QPSK —RE O RE oﬁz:t
18607 to 19193 T RE T RB Offcct
19193 1.4 MHz QPSK B0 RE Offoct
1 RB/ 0 RB Offset
18615 3 MHz QPSK
s o
19185 3 MHz QPSK 15 RB / 0 RB Offset
18625 5 MHz QPSK L RB/0ORB Offset
25 RB / 0 RB Offset
18625 to 19175
L0175 & M oPSK 1 RB/ 24 RB Offset
Band Ed 25 RB / 0 RB Offset
- and Edge
18650 10 MHz QPSK L RB/0RB Offset
16650 t0 19150 50 RB / 0 RB Offset
1 RB/ 49 RB Offset
19150 10 MHz QPSK 50 RB/ 0 RB Offset
18675 15 MHz QPSK 715183//00185%?:;
1867510 19125 1 RB/ 74 RB Offset
19125 15 MHz QPSK
75 RB / 0 RB Offset
o | | [reeo
18700 to 19100
1 RB/ 99 RB Offset
20 MH PSK
19100 0 MHz QPS 100 RB/ 0 RB Offset
18607 to 19193 | 18607, 18900, 19193 | 1.4 MHz QPSK 1 RB /0 RB Offset
18615 to 19185 | 18615, 18900, 19185 | 3 MHz QPSK 1 RB /0 RB Offset
Conducted | 18625 to 19175 | 18625, 18900, 19175| 5 MHz QPSK 1 RB/ 0 RB Offset
Emission | 18650 to 19150 | 18650, 18900, 19150 | 10 MHz QPSK 1 RB/ 0 RB Offset
18675 to 19125 | 18675, 18900, 19125 | 15 MHz QPSK 1 RB /0 RB Offset
18700 to 19100 | 18700, 18900, 19100 | 20 MHz QPSK 1 RB/ 0 RB Offset
; E&?giﬁg 18700 to 19100 | 18700, 18900, 19100 | 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.
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Test Condition:
Test Item Environmental Conditions Input Power Tested By
EIRP 26 deg. C, 58 % RH 3.85 Vdc Charles Hsiao
Frequency Stability 26 deg. C, 58 % RH 3.85 Vdc Carlos Chen
Occupied Bandwidth 26 deg. C, 58 % RH 3.85 Vdc Carlos Chen
Band Edge 26 deg. C, 58 % RH 3.85 Vdc Carlos Chen
Peak to Average Ratio 26 deg. C, 58 % RH 3.85 Vdc Carlos Chen
Condcudeted Emission 26 deg. C, 58 % RH 3.85 Vdc Carlos Chen
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz CharlesHI:Ji:E [ Harry

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-E 2016

ANSI 63.26-2015

NOTE: All test items have been performed and recorded as per the above standards.
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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 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 (below or equal 1 GHz) and/or 1.5 m (above 1 GHz) 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, 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:
<Radiated Emission below or equal 1 GHz>

Ant. Tower 1-4m

Variable

EUT& — 3m
Support Unjts '

Turn Table

SocmT emmem
T

Ground Plane

Test Receiver

\\\\ | —
O O 00
da 0 0 0 oy
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | -]
Turn Table Absorber D L
AT ==
150em| ANV
= l

Ground Plane

Test Receiver

N [ —

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) 29.83 29.80 29.63
GPRS (GMSK, 1Tx-slot) 29.81 29.78 29.66
GPRS (GMSK, 2Tx-slot) 26.72 26.60 26.59
GPRS (GMSK, 3Tx-slot) 24.47 24.32 24.28
GPRS (GMSK, 4Tx-slot) 23.24 23.04 22.64
EDGE (8PSK, 1Tx-slot) 25.87 25.75 25.66
EDGE (8PSK, 2Tx-slot) 23.31 23.19 23.10
EDGE (8PSK, 3Tx-slot) 21.14 21.02 20.93
EDGE (8PSK, 4Tx-slot) 19.94 19.82 19.73
Band WCDMA I

Channel 9262 9400 9538
Frequency (MHz) 1852.4 1880.0 1907.6
RMC 12.2K 23.37 23.36 23.38
HSDPA Subtest-1 22.60 22.59 22.61
HSDPA Subtest-2 22.64 22.63 22.65
HSDPA Subtest-3 22.12 22.11 22.13
HSDPA Subtest-4 22.11 22.10 22.12
HSUPA Subtest-1 22.63 22.62 22.64
HSUPA Subtest-2 20.62 20.61 20.63
HSUPA Subtest-3 21.64 21.63 21.65
HSUPA Subtest-4 20.63 20.62 20.64
HSUPA Subtest-5 22.71 22.70 22.72
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LTE Band 2
QPSK 16QAM 64QAM
LowCH | MidCH | HighCH TowCH | MidCH | HighCH TowCH | MidCH | HighCH
(m’z ) sRife O:get 18700 18900 19100 3“;;:: 18607 18900 19193 3;:: 18607 18900 19193 3,‘?::
1860.0 18800 19000 e 1850.7 18800 19093 e 1850.7 18800 19093 e
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 0 23.28 23.26 23.25 0 22.26 22.24 22.23 1 21.11 21.13 21.25 2
1 50 22.95 | 22.93 | 22.92 0 21.93 | 21.91 | 21.90 1 20.81 | 20.89 | 20.90 2
1 99 23.05 23.03 23.02 0 22.03 22.01 22.00 1 20.94 20.93 20.92 2
20 50 0 2211 | 22.09 | 22.08 1 21.09 | 21.07 | 21.06 2 2020 | 20.20 | 20.11 3
50 25 2201 | 21.99 | 21.98 1 2099 | 2097 | 20.96 2 19.78 | 19.93 | 19.87 3
50 50 21.89 21.87 21.86 1 20.87 20.85 20.84 2 19.92 19.92 19.96 3
100 0 22.05 | 22.03 | 22.02 1 21.03 | 21.01 | 21.00 2 20.00 | 19.87 | 19.86 3
QPSK 16QAM 64QAM
LowCH | WidCH | HighCH TowCH | WidCH | HighCH TowCH | MidCH | HighCH
(,mz ) SRi;'e off:et 18675 18900 19125 3“;;:: 18675 18900 19125 3,::: 18675 18900 19125 3’?::
1857.5 18800 19025 icB) 18575 18800 19025 icB) 18575 18800 19025 icB)
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 0 2322 | 23.20 | 23.19 0 2220 | 22.18 | 2217 1 2115 | 21.12 | 21.09 2
1 37 22.89 22.87 22.86 0 21.87 21.85 21.84 1 20.77 20.77 20.78 2
1 74 22.99 | 22.97 | 22.96 0 2197 | 21.95 | 2194 1 20.89 | 21.04 | 20.86 2
15 36 0 22.05 22.03 22.02 1 21.03 21.01 21.00 2 20.10 20.15 20.15 3
36 19 21.95 21.93 21.92 1 20.93 20.91 20.90 2 19.83 19.78 19.80 3
36 39 21.83 21.81 21.80 1 20.81 20.79 20.78 2 20.03 19.96 19.88 3
75 0 21.99 | 21.97 | 2196 1 20.97 | 20.95 | 20.94 2 19.97 | 20.04 | 19.93 3
QPSK 16QAM 64QAM
LowCH | MidCH | HighCH LowCH | MdCH | HighCH LowCH | MidCH | HighCH
(m’z : oo | oney 1 _tses0 18900 19150 sopp 18650 18900 19150 sorp 18650 18900 19150 sorp
1855.0 18800 19050 iee) 1855.0 18800 19050 e} 18550 18800 19050 ie8)
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 0 23.18 23.16 23.15 0 22.16 22.14 22.13 1 21.27 21.23 21.15 2
1 24 22.85 | 22.83 | 22.82 0 21.83 | 21.81 | 21.80 1 20.85 | 20.87 | 20.82 2
1 49 22.95 22.93 22.92 0 21.93 21.91 21.90 1 20.91 20.95 20.94 2
10 25 0 2201 | 21.99 | 21.98 1 20.99 | 20.97 | 20.96 2 20.25 | 2021 | 20.24 3
25 12 21.91 21.89 21.88 1 20.89 20.87 20.86 2 19.94 19.85 19.85 3
25 25 21.79 | 2177 | 21.76 1 20.77 | 20.75 | 20.74 2 19.88 | 20.04 | 19.85 3
50 0 21.95 21.93 21.92 1 20.93 20.91 20.90 2 19.98 20.00 20.03 3
QPSK 16QAM 64QAM
TowCH | MidCH | HighCH TowCH | WidCH | HighCH TowCH | WidCH | HighCH
(m'z ) ;fe o:Set 18625 18900 19175 3;:: 18625 18900 19175 3;;;:: 18625 18900 19175 ﬁ::
1852.5 1880.0 19075 (¢B) 18525 1880.0 19075 (eB) 18525 18800 19075 )
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 0 23.16 | 23.14 | 23.3 0 22.14 | 2212 | 22.11 1 21.22 | 21.15 | 21.08 2
1 12 22.83 | 22.81 | 22.80 0 2181 | 21.79 | 21.78 1 20.82 | 20.94 | 20.88 2
1 24 22.93 | 22.91 | 22.90 0 21.01 | 21.89 | 21.88 1 20.89 | 20.99 | 20.99 2
5 12 0 21.99 | 21.97 | 2196 1 20.97 | 20.95 | 20.94 2 20.17 | 20.13 | 20.15 3
12 6 21.80 | 21.87 | 21.86 1 20.87 | 20.85 | 20.84 2 19.89 | 19.93 | 19.80 3
12 13 21.77 | 21.75 | 21.74 1 20.75 | 20.73 | 20.72 2 20.05 | 20.02 | 20.01 3
25 0 21.93 | 21.91 | 21.90 1 20.91 | 20.89 | 20.88 2 20.04 | 20.02 | 19.83 3
QPSK 16QAM 64QAM
TowCH | MidCH | HighCH TowCH | MdCH | HighCH TowCH | MdCH | HighCH
(m'z ) ;Z O:Set 18615 18900 19185 3,‘"9:: 18615 18900 19185 3;?:}: 18615 18900 19185 ﬁ::
1851.5 18800 19085 B} 18515 18800 19085 B} 18515 18800 19085 8}
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 0 23.14 | 23.12 | 2311 0 2212 | 22.10 | 22.09 1 21.09 | 21.19 | 21.15 2
1 7 22.81 | 22.79 | 22.78 0 21.79 | 2177 | 21.76 1 20.84 | 20.74 | 2081 2
1 14 2201 | 22.80 | 22.88 0 2189 | 21.87 | 21.86 1 20.92 | 21.02 | 20.93 2
3 8 0 21.97 | 21.95 | 21.94 1 2095 | 2093 | 20.92 2 2009 | 2021 | 2017 3
3 3 21.87 | 21.85 | 21.84 1 20.85 | 20.83 | 20.82 2 19.79 | 19.88 | 19.85 3
8 7 21.75 | 21.73 | 21.72 1 20.73 | 20.71 | 20.70 2 19.93 | 19.97 | 19.95 3
15 0 21.91 21.89 21.88 1 20.89 20.87 20.86 2 19.88 19.85 19.90 3
QPSK 16QAM 64QAM
LowCH | MidCH | HighCH LowCH | MdCH | HighCH LowCH | MidCH | HighCH
(3:"1 ) o | oney [tse0r 18900 19193 sope 18607 18900 19193 sorp 18607 18900 19193 soep
1850.7 18800 19093 B} 1850.7 18800 19093 o 1850.7 18800 19093 {5}
MHz MHz MHz MHz MHz MHz MHz MHz MHz
1 0 2313 | 2311 | 23.10 0 2211 | 22.09 | 22.08 1 2125 | 21.23 | 21.07 2
1 2 22.80 | 22.78 | 22.77 0 2178 | 21.76 | 2L.75 1 20.85 | 20.83 | 20.83 2
1 5 22.00 | 22.88 | 22.87 0 21.88 | 21.86 | 2185 1 21.00 | 21.02 | 20.89 2
1.4 3 0 2312 | 23.10 | 23.09 0 2211 | 22.09 | 22.08 1 2123 | 21.15 | 21.09 2
3 1 22.79 | 22.77 | 22.76 0 21.78 | 21.76 | 21.75 1 20.89 | 20.83 | 20.80 2
3 3 22.80 | 22.87 | 22.86 0 21.88 | 21.86 | 21.85 1 20.89 | 21.00 | 20.85 2
6 0 21.00 | 21.88 | 2187 1 20.88 | 20.86 | 20.85 2 1992 | 19.87 | 19.84 3
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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 1850.2 110.16 38.19 28.03 635.33
661 1880.0 110.65 38.70 28.05 638.26 H
810 1909.8 11.26 39.35 28.09 644.17
X 512 1850.2 115.48 38.48 23.00 199.53
661 1880.0 1557 38.59 23.02 200.45 Y,
810 1909.8 115.74 38.87 23.13 205.59
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 14.12 38.19 24.07 255.27
661 1880.0 114.68 38.70 24.02 252.35 H
810 1909.8 115.30 39.35 24.05 254.10
X 512 1850.2 119.43 38.48 19.05 80.35
661 1880.0 119,57 38.59 10.02 79.80 Y,
810 1909.8 -19.70 38.87 19.17 82.60
WCDMA
Plane | Channel F"?mezr;cy ((;‘g/r';]) E:Crtr:rczgoé‘) EIRP (dBm) | EIRP (mW) PO'?:/Z\%“O”
9262 1852.4 -16.62 38.19 2157 143.55
9400 1880.0 17.18 38.70 21.52 141.91 H
9538 1907.6 117.82 39.35 2153 142.23
X 9262 1852.4 21.97 38.48 16.51 44.77
9400 1880.0 -22.10 38.59 16.49 44.57 v
9538 1907.6 2232 38.87 16.55 45.19
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LTE Band 2
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel Fr?&‘f_g;cy (cIi_I;/r;) E;Crtr:f?dog) EIRP (dBm) | EIRP (mW) PO'?:/Z\"/")“O”
18607 1850.7 -23.18 44.70 21.52 141.91
18900 1880.0 -23.13 44.70 21.57 143.55 H
19193 1909.3 -23.08 44.57 21.49 141.03
X 18607 1850.7 -27.74 44.27 16.53 44.98
18900 1880.0 -28.36 44.87 16.51 44.77 Vv
19193 1909.3 -28.14 44.61 16.47 44.39
Channel Bandwidth: 1.4 MHz / 16QAM
18607 1850.7 -24.19 44.70 20.51 112.46
18900 1880.0 -24.21 44.70 20.49 111.94 H
19193 1909.3 -24.09 44.57 20.48 111.76
X 18607 1850.7 -28.81 44.27 15.46 35.16
18900 1880.0 -29.32 44.87 15.55 35.89 Vv
19193 1909.3 -29.04 44.61 15.57 36.08
Channel Bandwidth: 1.4 MHz / 64QAM
18607 1850.7 -24.85 44.70 19.85 96.61
18900 1880.0 -24.96 44.70 19.74 94.19 H
19193 1909.3 -25.12 44.57 19.45 88.17
X 18607 1850.7 -29.52 44.27 14.75 29.85
18900 1880.0 -29.89 44.87 14.98 31.48 Vv
19193 1909.3 -30.26 44.61 14.35 27.25
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LTE Band 2
Channel Bandwidth: 3 MHz / QPSK
Plane | Channel Fr?&‘f_g;cy (cIi_I;/r;) E;Crtr:f?dog) EIRP (dBm) | EIRP (mW) PO'?:/Z\"/")“O”
18615 1851.5 -23.13 44.70 21.57 143.55
18900 1880.0 -23.17 44.70 21.53 142.23 H
19185 1908.5 -23.05 44.57 21.52 142.00
X 18615 1851.5 -27.72 44.27 16.55 45.19
18900 1880.0 -28.32 44.87 16.55 45.19 \Y
19185 1908.5 -28.09 44.61 16.52 4491
Channel Bandwidth: 3 MHz / 16QAM
18615 1851.5 -24.15 44.70 20.55 113.50
18900 1880.0 -24.29 44.70 20.41 109.90 H
19185 1908.5 -24.02 44.57 20.55 113.58
X 18615 1851.5 -28.70 44.27 15.57 36.06
18900 1880.0 -29.37 44.87 15.50 35.48 Vv
19185 1908.5 -29.10 44.61 15.51 35.59
Channel Bandwidth: 3 MHz / 64QAM
18615 1851.5 -24.88 44.70 19.82 95.94
18900 1880.0 -25.23 44.70 19.47 88.51 H
19185 1908.5 -24.96 44.57 19.61 91.47
X 18615 1851.5 -29.65 44.27 14.62 28.97
18900 1880.0 -30.23 44.87 14.64 29.11 Vv
19185 1908.5 -30.56 44.61 14.05 25.42
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LTE Band 2
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fre(ﬁﬂ‘f_"ezr;cy (o||_|\3/r|1_q) E:Crtr:fzhoé‘) EIRP (dBm) | EIRP (mW) PO'?”/Z\‘?)“O”
18625 1852.5 -23.17 44.70 21.53 142.27
18900 1880.0 -23.28 44.70 21.42 138.68 H
19175 1907.5 -23.08 44.57 21.49 141.03
X 18625 1852.5 -27.80 4427 16.47 44.36
18900 1880.0 -28.36 44.87 16.51 44.77 Vv
19175 1907.5 -28.17 44.61 16.44 44.09
Channel Bandwidth: 5 MHz / 16QAM
18625 1852.5 -24.12 44.70 20.58 114.29
18900 1880.0 -24.18 44.70 20.52 112.72 H
19175 1907.5 -24.10 44.57 20.47 111.51
X 18625 1852.5 -28.76 44.27 15.51 35.56
18900 1880.0 -29.40 44.87 15.47 35.24 \%
19175 1907.5 -29.13 44.61 15.48 35.34
Channel Bandwidth: 5 MHz / 64QAM
18625 1852.5 -24.95 44.70 19.75 94.41
18900 1880.0 -24.76 44.70 19.94 98.63 H
19175 1907.5 -24.82 44.57 19.75 94.47
X 18625 1852.5 -29.62 44.27 14.65 29.17
18900 1880.0 -30.26 44.87 14.61 28.91 \%
19175 1907.5 -30.58 44.61 14.03 25.31
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LTE Band 2
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel Fre(ﬁﬂ‘f_"ezr;cy (o||_|\3/r|1_q) E:Crtr:fzhoé‘) EIRP (dBm) | EIRP (mW) PO'?”/Z\‘?)“O”
18650 1855.0 -23.22 44.70 21.48 140.60
18900 1880.0 -23.21 44.70 21.49 140.93 H
19150 1905.0 -23.08 44.57 21.49 141.03
X 18650 1855.0 -27.70 4427 16.57 45.39
18900 1880.0 -28.31 44.87 16.56 45.29 Vv
19150 1905.0 -28.16 44.61 16.45 44.19
Channel Bandwidth: 10 MHz / 16QAM
18650 1855.0 -24.16 44.70 20.54 113.24
18900 1880.0 -24.25 44.70 20.45 110.92 H
19150 1905.0 -24.00 44.57 20.57 114.10
X 18650 1855.0 -28.75 44.27 15.52 35.65
18900 1880.0 -29.29 44.87 15.58 36.14 Vv
19150 1905.0 -29.08 44.61 15.53 35.75
Channel Bandwidth: 10 MHz / 64QAM
18650 1855.0 -25.23 44.70 19.47 88.51
18900 1880.0 -25.14 44.70 19.56 90.36 H
19150 1905.0 -24.96 44.57 19.61 91.47
X 18650 1855.0 -29.62 44.27 14.65 29.17
18900 1880.0 -30.21 44.87 14.66 29.24 \%
19150 1905.0 -30.36 44.61 14.25 26.63
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LTE Band 2
Channel Bandwidth: 15 MHz / QPSK
Plane | Channel Fre(ﬁﬂ‘f_"ezr;cy (o||_|\3/r|1_q) E:Crtr:fzhoé‘) EIRP (dBm) | EIRP (mW) PO'?”/Z\‘?)“O”
18675 1857.5 -23.18 44.70 21.52 141.91
18900 1880.0 -23.20 44.70 21.50 141.25 H
19125 1902.5 -23.04 44.57 21.53 142.33
X 18675 1857.5 -27.84 4427 16.43 43.99
18900 1880.0 -28.40 44.87 16.47 44.36 Vv
19125 1902.5 -28.12 44.61 16.49 44.60
Channel Bandwidth: 15 MHz / 16QAM
18675 1857.5 -24.16 44.70 20.54 113.24
18900 1880.0 -24.15 44.70 20.55 113.50 H
19125 1902.5 -24.08 44.57 20.49 112.02
X 18675 1857.5 -28.70 44.27 15.57 36.06
18900 1880.0 -29.32 44.87 15.55 35.89 Vv
19125 1902.5 -29.14 44.61 15.47 35.26
Channel Bandwidth: 15 MHz / 64QAM
18675 1857.5 -24.96 44.70 19.74 94.19
18900 1880.0 -24.85 44.70 19.85 96.61 H
19125 1902.5 -24.76 44.57 19.81 95.79
X 18675 1857.5 -29.52 44.27 14.75 29.85
18900 1880.0 -29.89 44.87 14.98 31.48 \%
19125 1902.5 -30.14 44.61 14.47 28.01
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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 -23.16 44.70 21.54 142.56
18900 1880.0 -23.10 44.70 21.60 144.54 H
19100 1900.0 -22.95 44.57 21.62 145.31
X 18700 1860.0 -27.72 4427 16.55 45.19
18900 1880.0 -28.30 44.87 16.57 45.39 Vv
19100 1900.0 -28.11 44.61 16.50 44.70
Channel Bandwidth: 20 MHz / 16QAM
18700 1860.0 -24.06 44.70 20.64 115.88
18900 1880.0 -24.16 44.70 20.54 113.24 H
19100 1900.0 -24.07 44.57 20.50 112.28
X 18700 1860.0 -28.70 44.27 15.57 36.06
18900 1880.0 -29.32 44.87 15.55 35.89 Vv
19100 1900.0 -29.13 44.61 15.48 35.34
Channel Bandwidth: 20 MHz / 64QAM
18700 1860.0 -25.33 44.70 19.37 86.50
18900 1880.0 -24.98 44.70 19.72 93.76 H
19100 1900.0 -24.87 44.57 19.70 93.39
X 18700 1860.0 -29.62 44.27 14.65 29.17
18900 1880.0 -29.87 44.87 15.00 31.62 \%
19100 1900.0 -30.22 44.61 14.39 27.50
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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
GSM
Voltage [
(Vo|tg) Low Channel High Channel Limit (opm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)

35 1850.200002 0.001 1909.800001 0.001 25

3.85 1850.200004 0.002 1909.800003 0.002 2.5

4.3 1850.200003 0.002 1909.800004 0.002 25
Note: The applicant defined the normal working voltage of the battery is from 3.5 Vdc to 4.3 Vdc.
Frequency Error vs. Temperature

GSM
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (opm) q y (MHz) (ppm)

-30 1850.200003 0.002 1909.800003 0.002 25

-20 1850.200004 0.002 1909.800001 0.001 25

-10 1850.200001 0.001 1909.800002 0.001 25

0 1850.200003 0.002 1909.800002 0.001 25

10 1850.200002 0.001 1909.800002 0.001 25

20 1850.199998 -0.001 1909.799998 -0.001 25

30 1850.199997 -0.001 1909.799999 -0.001 25

40 1850.199997 -0.002 1909.799999 -0.001 25

50 1850.199996 -0.002 1909.799999 -0.001 25

55 1850.199997 -0.002 1909.799997 -0.002 25
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Frequency Error vs. Voltage
EDGE
Voltage [
(Vo|tg) Low Channel High Channel Limit (opm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MH2) (ppm) quency (MHz) (ppm)

3.5 1850.200001 0.001 1909.800002 0.001 2.5

3.85 1850.200003 0.001 1909.800001 0.001 25

4.3 1850.200002 0.001 1909.800003 0.001 25
Note: The applicant defined the normal working voltage of the battery is from 3.5 Vdc to 4.3 Vdc.
Frequency Error vs. Temperature

EDGE
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MH2) (opm) quency (MHz) (ppm)

-30 1850.200003 0.001 1909.800003 0.001 25

-20 1850.200003 0.002 1909.800003 0.002 25

-10 1850.200004 0.002 1909.800003 0.002 25

0 1850.200003 0.002 1909.800002 0.001 25

10 1850.200002 0.001 1909.800002 0.001 25

20 1850.199998 -0.001 1909.799999 -0.001 25

30 1850.199996 -0.002 1909.799996 -0.002 25

40 1850.199997 -0.002 1909.799997 -0.002 25

50 1850.199998 -0.001 1909.799997 -0.002 25

55 1850.199996 -0.002 1909.799996 -0.002 25
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Frequency Error vs. Voltage
WCDMA
Voltage [
(Vo|tg) Low Channel High Channel Limit (opm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MH2) (ppm) quency (MHz) (ppm)

3.5 1852.400001 0.001 1907.600003 0.002 2.5

3.85 1852.400003 0.002 1907.600001 0.001 25

4.3 1852.400002 0.001 1907.600004 0.002 25
Note: The applicant defined the normal working voltage of the battery is from 3.5 Vdc to 4.3 Vdc.
Frequency Error vs. Temperature

WCDMA
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MH2) (opm) quency (MHz) (ppm)

-30 1852.400002 0.001 1907.600001 0.001 25

-20 1852.400002 0.001 1907.600003 0.001 25

-10 1852.400002 0.001 1907.600003 0.002 25

0 1852.400001 0.001 1907.600002 0.001 25

10 1852.400001 0.001 1907.600002 0.001 25

20 1852.399997 -0.002 1907.599997 -0.001 25

30 1852.399999 -0.001 1907.599997 -0.002 25

40 1852.399998 -0.001 1907.599997 -0.001 25

50 1852.399998 -0.001 1907.599997 -0.002 25

55 1852.399998 -0.001 1907.599997 -0.001 25
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Frequency Error vs. Voltage
LTE Band 2
Channel Bandwidth: 1.4 MHz
Voltage -
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)

35 1850.700003 0.002 1909.300002 0.001 25

3.85 1850.700004 0.002 1909.300001 0.001 2.5

4.3 1850.700004 0.002 1909.300002 0.001 25
Note: The applicant defined the normal working voltage of the battery is from 3.5 Vdc to 4.3 Vdc.
Frequency Error vs. Temperature

LTE Band 2
Channel Bandwidth: 1.4 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)

-30 1850.700004 0.002 1909.300003 0.002 25

-20 1850.700002 0.001 1909.300003 0.002 25

-10 1850.700002 0.001 1909.300001 0.001 25

0 1850.700003 0.002 1909.300003 0.001 25

10 1850.700003 0.001 1909.300004 0.002 25

20 1850.699997 -0.002 1909.299998 -0.001 25

30 1850.699996 -0.002 1909.299998 -0.001 25

40 1850.699996 -0.002 1909.299999 -0.001 25

50 1850.699997 -0.002 1909.299999 -0.001 25

55 1850.699998 -0.001 1909.299996 -0.002 25
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Frequency Error vs. Voltage
LTE Band 2
S Channel Bandwidth: 3 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(;r;cr:%/)Error Frequency (MHz) Frequ(:r;cr:%/)Error
3.5 1851.500003 0.002 1907.500003 0.002 2.5
3.85 1851.500004 0.002 1907.500003 0.001 2.5
4.3 1851.500002 0.001 1907.500001 0.001 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.5 Vdc to 4.3 Vdc.
Frequency Error vs. Temperature
LTE Band 2
Channel Bandwidth: 3 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(;r;?]/)Error
-30 1851.500003 0.001 1907.500002 0.001 2.5
-20 1851.500003 0.002 1907.500004 0.002 2.5
-10 1851.500002 0.001 1907.500003 0.002 2.5
0 1851.500003 0.002 1907.500003 0.001 25
10 1851.500004 0.002 1907.500003 0.002 25
20 1851.499999 -0.001 1907.499996 -0.002 25
30 1851.499997 -0.002 1907.499998 -0.001 25
40 1851.499997 -0.002 1907.499999 -0.001 2.5
50 1851.499996 -0.002 1907.499997 -0.002 2.5
55 1851.499997 -0.002 1907.499998 -0.001 2.5
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Frequency Error vs. Voltage
LTE Band 2
S Channel Bandwidth: 5 MHz -
(Volts) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(;r;cr:%/)Error Frequency (MHz) Frequ(:r;cr:%/)Error
3.5 1852.500002 0.001 1907.500001 0.001 2.5
3.85 1852.500002 0.001 1907.500003 0.002 2.5
4.3 1852.500003 0.002 1907.500003 0.002 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.5 Vdc to 4.3 Vdc.
Frequency Error vs. Temperature
LTE Band 2
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(;r;?]/)Error
-30 1852.500001 0.001 1907.500002 0.001 2.5
-20 1852.500003 0.002 1907.500002 0.001 2.5
-10 1852.500003 0.001 1907.500002 0.001 2.5
0 1852.500001 0.001 1907.500003 0.002 25
10 1852.500002 0.001 1907.500004 0.002 25
20 1852.499996 -0.002 1907.499999 -0.001 25
30 1852.499998 -0.001 1907.499997 -0.002 25
40 1852.499998 -0.001 1907.499997 -0.002 2.5
50 1852.499998 -0.001 1907.499998 -0.001 2.5
55 1852.499998 -0.001 1907.499998 -0.001 2.5
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Frequency Error vs. Voltage
LTE Band 2
Channel Bandwidth: 10 MHz
Voltage -
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)

35 1855.000003 0.002 1905.000002 0.001 25

3.85 1855.000002 0.001 1905.000004 0.002 2.5

4.3 1855.000004 0.002 1905.000003 0.001 25
Note: The applicant defined the normal working voltage of the battery is from 3.5 Vdc to 4.3 Vdc.
Frequency Error vs. Temperature

LTE Band 2
Channel Bandwidth: 10 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)

-30 1855.000001 0.001 1905.000002 0.001 25

-20 1855.000002 0.001 1905.000002 0.001 25

-10 1855.000003 0.001 1905.000003 0.002 25

0 1855.000001 0.001 1905.000002 0.001 25

10 1855.000002 0.001 1905.000004 0.002 25

20 1854.999998 -0.001 1904.999996 -0.002 25

30 1854.999998 -0.001 1904.999998 -0.001 25

40 1854.999999 -0.001 1904.999997 -0.002 25

50 1854.999998 -0.001 1904.999998 -0.001 25

55 1854.999998 -0.001 1904.999997 -0.002 25
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Frequency Error vs. Voltage
LTE Band 2
Channel Bandwidth: 15 MHz
Voltage -
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)

35 1857.500003 0.002 1902.500002 0.001 25

3.85 1857.500003 0.001 1902.500004 0.002 2.5

4.3 1857.500003 0.002 1902.500002 0.001 25
Note: The applicant defined the normal working voltage of the battery is from 3.5 Vdc to 4.3 Vdc.
Frequency Error vs. Temperature

LTE Band 2
Channel Bandwidth: 15 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
quency MA2| " (ppm) quency MA2) " (ppm)

-30 1857.500004 0.002 1902.500004 0.002 25

-20 1857.500003 0.002 1902.500002 0.001 25

-10 1857.500002 0.001 1902.500003 0.002 25

0 1857.500004 0.002 1902.500002 0.001 25

10 1857.500003 0.001 1902.500003 0.001 25

20 1857.499997 -0.002 1902.499996 -0.002 25

30 1857.499997 -0.002 1902.499999 -0.001 25

40 1857.499997 -0.002 1902.499998 -0.001 25

50 1857.499997 -0.001 1902.499997 -0.002 25

55 1857.499999 -0.001 1902.499999 -0.001 25
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Frequency Error vs. Voltage
LTE Band 2
Channel Bandwidth: 20 MHz
Voltage -
(Volts) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)

35 1860.000003 0.002 1900.000001 0.001 25

3.85 1860.000004 0.002 1900.000003 0.002 2.5

4.3 1860.000002 0.001 1900.000001 0.001 25
Note: The applicant defined the normal working voltage of the battery is from 3.5 Vdc to 4.3 Vdc.
Frequency Error vs. Temperature

LTE Band 2
Channel Bandwidth: 20 MHz
Temp. (C) Low Channel High Channel Limit (ppm)
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
quency MA2| " (ppm) quency MA2) " (ppm)

-30 1860.000002 0.001 1900.000003 0.002 25

-20 1860.000002 0.001 1900.000001 0.001 25

-10 1860.000001 0.001 1900.000004 0.002 25

0 1860.000003 0.001 1900.000003 0.002 25

10 1860.000001 0.001 1900.000003 0.001 25

20 1859.999996 -0.002 1899.999999 -0.001 25

30 1859.999997 -0.001 1899.999997 -0.002 25

40 1859.999998 -0.001 1899.999998 -0.001 25

50 1859.999999 -0.001 1899.999997 -0.001 25

55 1859.999997 -0.001 1899.999997 -0.002 25
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4.3 Occupied Bandwidth Measurement

4.3.1 Test Procedure

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

maximum output power under transmission mode and specific channel frequency. Use OBW measurement
function of Spectrum analyzer to measure 99 % occupied bandwidth.

4.3.2 Test Setup

Communication )
Simulator Power Splitter 4 i Spectrum Analyzer

T

20 dB Attenuation
Pad

EUT
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4.3.3

Test Result

Channel

Frequency

99 % Occupied
Bandwidth (kHz)

(MHz)

GSM EDGE

Channel

Frequency

99 % Occupied
Bandwidth (MHz)

(MHz)

WCDMA

512

1850.2

243.54 240.44

9262

1852.4

4.1358

661

1880.0

242.09 247.08

9400

1880.0

4.1379

810 1909.8

241.48

245.38 9538

1907.6

4.1410

Spectrum Plot of Worst Value

Occupied BW

Agilent Spectrum Analyzer - Occupied BW Agilent Spectrum Analyzer -
T b 013546 81 550 07, 2017 I A L5112 AMSep 07, 2017
1650200000 GHz Center Freq: 1860200000 GHz Radio Std: None Frequency 1.880000000 GHz Center Freq: 1880000000 GHz Radio Std: None Frequency
o7 Trig: Free Run AvglHoldz 11 o7 Trig: Free Run AvglHoldz 11
AFGainLow * #Atten; 30 dE Radio Device: BTS AFGainLow — #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dBidiv Ref 35.00 dBm 10 dBidiv Ref 35.00 dBm
Log Log
e P CenterFreqff J| Center Freq|
150 v s K«L 1850200000 GHz{{ Jf 150 fww*‘ﬂ%\k 1.880000000 GHz|
501 501 -
s /"‘ﬂ l"\ 5 -"'m %
N 7
- P W - LY L,
vl “1"‘"\ é{" el
=0 1 } #0 1 N
450 bt M Bt A T P T i hw’""‘"“"-#.
ICenter 1.85 GHz Span 1 MHz| CFstep ICenter 1.88 GHz Span 1 MHz| CF Step
ffRes BW 10 kHz #VBW 30 kHz #Sweep 81 ms| 100,000 kizl] JFRES BW 10 kHz #VBW 30 kHz #Sweep 81 ms| 100,000 k2
Auto Man . . Auto Man
Occupied Bandwidth Total Power 33.7 dBm Occupied Bandwidth Total Power 26.1 dBm
243.54 kHz F— 247.08 kHz Freqotten
Transmit Freq Error 455 Hz OBW Power 99.00 % 0Hz] Transmit Freq Error -856 Hz OBW Power 99.00 % 0Hz]
x dB Bandwidth 305.5 kHz x dB -26.00 dB x dB Bandwidth 300.1 kHz x dB -26.00 dB
usc sraru uss sraru

Agilent Spectrum Analyzer - Oceupied BW

T ; A 02:22:34 44 5e0 07, 2017 5
enter Freq 1.907600000 GHz | Center S0TEH0000 GHz Radio Std: None TeqUency
o Trig:Free Run Avg|Held> 11
AFGainLow | #Atten; 30 dE Radio Device: BTS
Ref Offset 16 dB
10 dB/div Ref 35.00 dBm
Log
% Center Freq|
150 1 1.907600000 GHz|
‘o VSN SRR NU——
5
/ y
. /
N __,,-‘,rxfm ‘ e
#0 —
45 ———
55
ICenter 1.908 GHz Span 10 MHz| CF S
[#Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms| 100 e
Auto Man)
Occupied Bandwidth Total Power 24.0 dBm —
4.1410 MHz FreqOffset
Transmit Freq Error -6.404 kHz OBW Power 99.00 % OHz
x dB Bandwidth 4.729 MHz x dB -26.00 dB
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LTE Band 2
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
99 % Occupied 99 % Occupied
Channel | Fr€AUency | Bandwidth (MHz) Channel | Tr€aUency | Bandwidth (MHz)
MHz MHz
(MHz) QPSK |16QAM |64QAM (MHz) QPSK |16QAM |64QAM
18607 1850.7 1.0861 | 1.0880 | 1.0877 18615 1851.5 2.7006 | 2.6954 | 2.6994
18900 1880.0 1.0867 | 1.0856 | 1.0867 18900 1880.0 2.6990 | 2.6948 | 2.6970
19193 1909.3 1.0872 | 1.0884 | 1.0874 19185 1908.5 2.7002 | 2.6950 | 2.6957
Spectrum Plot of Worst Value
1.4 MHz /| 16QAM 3 MHz / QPSK
Ee;;ter Frs: 1Tan§3nnoon GHz ‘?;T.'"s'.:i'n"; ;:m&um:?’z:::m ) Radio F'";“":V W ?;"“;’.:i'n"; .:”'5"“’2",3:::,,‘1 ) Racio St None "“I‘“":V
e BHASS e BHAS
P CenterFreq| || 5 Center Freq|
/ ,- 1 I
. i [, . / &
I [ I - / \
450 150 i T e—
rowe B 50 Mtz FVEW 100 kHz ﬂsw::': "0 me sou¥ Step rowe B €3 Mtz #VEW 200 kHz ﬂsw:f: 500 1t ony Step
Occupled Bandwidth Total Power 232 dBm — et = occupled Bandwidth Total Powar 233 o uto war
1.0884 MHz Freq Offset 2.7006 MHz Freq Offset
Transmit Freq Error 15Hz % of OBW Power  99.00 % ¥ Transmit Freq Error 2020 kHz % of OBW Power  99.00 % 0k
x dB Bandwidth 1.217MHz  xdB .26.00 dB x dB Bandwidth 2012MHz  xdB -26.00 dB
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LTE Band 2
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
99 % Occupied 99 % Occupied
Channel | Fr€AUency | Bandwidth (MHz) Channel | Tr€aUency | Bandwidth (MHz)
MHz MHz
( ) QPSK |16QAM [64QAM ( ) QPSK |16QAM |64QAM
18625 1852.5 4.4862 | 4.4875 | 4.4981 18650 1855.0 8.9624 | 8.9672 | 8.9625
18900 1880.0 4.4876 | 4.4856 | 4.4997 18900 1880.0 8.9662 | 8.9737 | 8.9719
19175 1907.5 4.4878 | 4.4892 | 4.4997 19150 1905.0 8.9642 | 8.9717 | 8.9713
Spectrum Plot of Worst Value
5 MHz / 64QAM 10 MHz / 16QAM
T o | e — e
1o Ref 35,00 dBm 1o Ref 35,00 dBm
P CenterFreq| || 5 Center Freq|
i 1 r ~
JJ' \‘ ] |
- B e - — —
rewe B 100 feiz #VEW 300 kHz ﬂs\::,:: 300 mg 1 oo Step) rowe B 208 iz #VEW 1 MHz HS:S:; Soord 200 Step)
Occupied Bandwidth Total Power 21.0 dBm pute et = occupled Bandwidth Total Powar 2.2 am uto war
4.4997 MHz FreqOffsef 8.9737 MHz FreqOfisef
Transmit Freq Error 884 Hz % of OBW Power  99.00 % 982 | Transmit Freq Error 2.125 kHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 4.815 MHz x dB -26.00 dB x dB Bandwidth 9.515 MHz x dB -26.00 dB
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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
(MHz) QPSK |16QAM |64QAM (MHz) QPSK |16QAM |64QAM
18675 1857.5 13.452 | 13.442 | 13.435 18700 1860.0 17912 [ 17.936 | 17.912
18900 1880.0 13.470 | 13.462 | 13.459 18900 1880.0 17962 | 17.977 | 17.971
19125 1902.5 13.464 | 13.461 | 13.449 19100 1900.0 17.947 | 17.956 | 17.954
Spectrum Plot of Worst Value
15 MHz / QPSK 20 MHz / 16QAM
W\ Genter :r:ﬂqu ;:mouuo:gg:::m ) F'“I'ug":v W\ Camtar r:ri‘:u imumﬁa:::m ) Raclo Sid: None' F'“Ilueﬂtv
e BHASS e BHAS
P CenterFreq| || 5 Center Freq|
oo f — T T oo {1 !
F — = E= ——
rewe B 3 #VEW 1 MHz ﬂs\::,:: Soms 3oy Step) rewe B 430 iz #VEW 1.3 MHz HS:S:; S0 1 oo Step)
Occupled Bandwidth Total Power 23.0 dBm — et = occupled Bandwidth Total Powar 1.9 uto wan
13.470 MHz Freq Offset 17.977 MHz Freq Offset
Transmit Freq Error 13.526 kHz % of OBW Power  99.00 % ¥ Transmit Freq Error 15.703 kHz % of OBW Power  99.00 % 0k
x dB Bandwidth 1428MHz  xdB .26.00 dB x dB Bandwidth 1944 MHz  xdB -26.00 dB
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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

T

20 dB Attenuation
Pad

EUT

4.4.3 Test Procedures

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

b. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
10 kHz and VB of the spectrum is 30 kHz (GSM/GPRS/EDGE).

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

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

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

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

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

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

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

GSM

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA

- T T e T e Y T
arker 1 1.849996000000 GHz ] #hvg Type: RMS maeliz345c | FPeakSearch arker 1 1.910021000000 GHz ] #Avg Type: RMS mactfiaasg| FeakSearch
PNO: Wide (o Tnig: Free Run r | PHO: Wids o 1@ FreeRun " |
IFGainLow —  Atten: 30 48 verj NNNK M IFGainLow — Atten: 30 4B T NUNA N
Ref Offset 15 dB Mkr1 1.849 996 GHz NextPeak Ref Offset 15 a8 Mkr1 1.910 021 GHz NextPeak
{ggedn__Ref 35.00 dBm -16.34 dBm {gdeidn_Ref 36.00 dBm -18.35 dBm
Next Pk Right] Next Pk Right]
15.0] T a 150 AR na
Y ) Next Pk Left " Next Pk Left
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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< srarus isc
Channel 810

AT T I 0146142 3 5ep 07, 2007 AT ee I 0143140 Sep U7, 2017
arker 1 1.849980000000 GHz d8ug Type: RMS wiz[l2345c| FeakSearch arker 1 1.010010000000 GHz ] #8ug Type: RMS mazfizgssg| PeakSearch
PO Wide T Trig: Fres Run TVFE 1M Wt PiG: Wids To7 Trig: Free Run e R
IFGain:Low Atten: 30 dB ceT|A HNNN N IFGainiLow Atten: 30 dB oeT)
NextPeak NextPeak
aet Offset 16 B Mkr1 1.849 980 GHz Ret Offset 16 B Mkr1 1.910 010 GHz
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og o9
Next Pk Right; Next Pk Right;
150| 15.0]
o
W " Next Pk Left] Next Pk Left
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y Marker Delta| X Marker Delta|
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[ 1 ¢
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A | e
450 T Mikr—RefLvif | 0 Ly s Mkr—RefLvi
Al iy
5 MR WTMOLTY. L 5 el
i e
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< srarus isc

WCDMA
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LTE Band 2

Channel Bandwidth: 1.4 MHz

#Res BW 13 kHz
Iusc,

sTATUS

Channel | 18607 | 1 RB Channel | 19193 | 1 RB
[ Keysight - Swept S4 = [ Keysight - Swegt S4 =
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LTE Band 2

Channel Bandwidth: 3 MHz

#Res BW 30 kHz
Iusc,

sTATUS

Channel | 18615 | 1 RB Channel | 19185 | 1 RB
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IFGaimLow  #Atten: 30 dB oerla NNNNN \FainLow © #Anen: 30 dB DeT/ANNNNN
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{ggeiey _Ref 35.00 dBm -23.30 dBm {ggeien _Ref 35.00 dBm -22.77 dBm
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. Keysight - Swept SA = [la . Keysight - Swept SA = [la
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LTE Band 2

Channel Bandwidth: 5 MHz

Channel | 18625 | 1 RB Channel | 19175 | 1 RB
[ Keynighe St S4 = [ Keynighe ~Suept 54 =
R Y. ] 124950 AM Ot 12, 2017 L R Y. ] 2:51:23AMOct 12, 2017
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#VBW 300 kHz #Sweep_1.000 s (1001 pts) #VBW 300 kHz #Sweep_1.000 5 (1001 pts)

#Res BW 100 kHz
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#Res BW 100 kHz
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LTE Band 2

Channel Bandwidth: 10 MHz

Channel | 18650 | 1 RB Channel | 19150 | 1 RB
[ Keysight - Swept S4 = [ Keysight - Swegt S4 =
R Aoen 12:59:10 AMOCt 12, 2017 L R Aoen 01:0432 AMOCt 12,2017
Marker 1 1.849999000000 GHz #hug Type: Log-Pur 'w’_‘ 23isy| PeakSearch | fapicer 1 1.910001000000 GHz #hug Type: Log-Pur "—EE’_w 234sy| FeoakSearch
:Wide Cp 10@: Free Run TYPEIMWRAAN Wids = Trig: Free Run TYEE| M
IFGaimLow  #Atten: 30 dB CeTlANNNNN \FainLow © #Anen: 30 dB DeT/ANNNNN
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LTE Band 2

Channel Bandwidth: 15 MHz

Channel | 18675 | 1 RB Channel | 19125 | 1 RB
[ Keysight - Swept S4 = [ Keynighe ~Suept 54 =
R Aoen 01:11:50 AMOct 12, 2017 L R Aoen 01:14:28 AMOCE 12,2017
Marker 1 1.850000000000 GHz #hug Type: Log-Pur 'w’_‘ 23isy| PeakSearch | fapicer 1 1.910001000000 GHz #hug Type: Log-Pur "—EE’_w 234sy| FeoakSearch
:Wide Cp 10@: Free Run TYPEIMWRAAN Wids = Trig: Free Run TYEE| M
IFGaimLow  #Atten: 30 dB oerla NNNNN \FainLow © #Anen: 30 dB DeT/ANNNNN
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#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)
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. Keysight - Swept SA = [la . Keysight - Swept SA = [la
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#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)
|7m ararus |7m ararus
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LTE Band 2

Channel Bandwidth: 20 MHz

Channel | 18700 | 1 RB Channel | 19100 | 1 RB
[ Keysight - Swept S4 = [ Keysight - Swegt S4 =
R Aoen 01:22:35 AMOct 12, 2017 L R Y. ] 01:24:50 AMOCE 12,2017
Marker 1 1.849999000000 GHz #hug Type: Log-Pur 'w’_‘ 23isy| PeakSearch | fapfer 1 1.910000000000 GHz #hug Type: Log-Pur "—EE’_w 234sy| FeoakSearch
:Wide Cp 10@: Free Run TR MR TWide T Trig: FreeRun TYEE| M
IFGaimLow  #Atten: 30 dB CeTlANNNNN \FainLow © #Anen: 30 dB DeT/ANNNNN
Mkr1 1.849 999 GHz NextPeak Mkr1 1.910 000 GHz NextPeak
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#Res BW 180 kHz #VBIW 560 kHz #Sweep 1.000 s (1001 pts) #Res BW 180 kHz #VBIW 560 kHz #Sweep 1.000 5 {1001 pts)
IF stanus IF ararus
Channel | 18700 | 100 RB Channel | 19100 | 100 RB
. Keysight - Swept SA = [la . Keysight - Swept SA = [la
AL A B ALIGH 01:23:58 AM Oct 12, 2017 AL A B ALIGH 01:26:39 M Oct 12, 2017
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#VBIW 560 kHz #Sweep 1.000 s (1001 pts) #VBIW 560 kHz #Sweep 1.000 5 {1001 pts)
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sTATUS
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45 Peak to Average Ratio

45.1 Limits of Peak to Average Ratio Measurement

In measuring transmissions in this band using an average power technique, the peak to-average ratio (PAR)
of the transmission may not exceed 13 dB.

45.2 Test Setup

Communication

Simulator Power Splitter | I: Spectrum Analyzer

20 dB Attenuation

P
EUT ad

45.3 Test Procedures

1. Setresolution/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

VERITAS

Channel

Frequency
(MHz)

Peak to Average Ratio

(dB)

Frequenc
Channel g y

GSM

EDGE

(MHz)

Peak to Average Ratio
(dB)

WCDMA

512

1850.2

0.38

3.54

9262 1852.4

3.03

661

1880.0

0.37

3.45

9400 1880.0

3.22

810

1909.8

0.33

341

9538 1907.6

3.12

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Power Stat CCDF

Agilent Spectrum Analyzer - Power Stat CCDF

WCDMA

A 013904 44 Sep 07, 2017
1.850200000 GHz Center Freq: 1.8560200000 GHz Radio Std: None Frequency
== Trig: Video Counts:1.00 M/1.00 Mpt
AIFGain:Low #Asen: 30 4B
Average Power
100 %
29.21 dBm ] Center Freg|
) . 1.850200000 GHe|
66.31 % at 0dB 10 N
AN
1% C
\.
10.0 % 0.21dB 0.1% |
- T
10% 0.34 dB |
01%  0350B sooamm0 Wi
001% 039ds | 0% jauto Han
0001% 039dB Freqofteet
0.0001 % 0.39dB 0.001 % o H
Peak 0.40 dB
29.61 dBm
o
0.0001 % 0dB =
Info BW 5.0000 MHz
uss AT uss

2 L'57:45 M 56 07, 2017
Center Freq: 1850200000 GHz Radio Std: None Frequency
Trig: Video Counts:1.00 M/1.00 Mpt
AIFGain:Low #Atten: 30 dB
Average Power
100 %
-, Center Freq|
24.58 dBm N 1850200000 GHz]
48.88 % at 0dB 10
1
|
\
1% |
10.0 % 274 dB 0.41%
10% 3.41dB
01% 35408 000000 M
o01% 3eoae | "0 joute Han
0.001% 3.64dB FreqOffset
0.0001 % 3.64dB 0.001 % 0 Hz|
Peak 3.65dB
28.23 dBm
5
0.0001 % 0dB 20 dB
Info BW 5.0000 MHz

Agilent Spectrum Analyzer - Power Stat CCOF

- enter Frgq‘ 1.880000000 GHz ‘ Center BB0000000 GHz & R”i[d:; ;:;“;:\::.lll’ Frequency
5 Trig:Free Run Counts:1.00 M/1.00 Mpt
FIFGain:Low #Amen: 30 48
Average Power
100 %
Center Freq|
22.97 dBm N\ 1.880000000 GHz]
52.28 % at 0dB 10 “.
\
\,\
1% l
|
1
100%  1.75dB o1 \‘
10% 274 dB
CFS§
01%  322dB 5000900 M1
001% 340¢p | 0O1% [ jputo Han
0001 % 3.48dB ‘ Freqofset
00001 % 3.54dB 0.001 % 0Hz|
Peak 3.54 dB ‘
26.51 dBm
00001 %558 2048
Info BW 5.0000 MHz
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LTE Band 2
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
E Peak to Average Ratio F Peak to Average Ratio
requenc requenc
Channel . J (dB) Channel d y (dB)
(MHz) (MHz)
QPSK |16QAM |64QAM QPSK |16QAM |64QAM
18607 1850.7 3.74 4.55 6.25 18615 1851.5 3.58 4.46 6.18
18900 1880.0 4.55 4.23 6.24 18900 1880.0 4.33 5.15 5.96
19193 1909.3 4.44 5.25 6.33 19185 1908.5 4.47 5.25 6.30
Spectrum Plot of Worst Value
1.4 MHz /| 64QAM 3 MHz / 64QAM
o :r:: 1Tanézn;goun THz ] g e smsoonto o S Mpln;;éit Sainone — o :r:: 1Tans;5n;;loun GHz | g e s e S anfu"i o pr—
Average Power 1009 Average Power 1009
20.82 dBm ~{ imerred] 2101 cBm ~. e
43.69 % at 0dB 10%) < 43.90 % at 0dB 10%) T \\
1% A Y 1% AN
10.0%  3.00dB 1% 10.0% 298dB 015 \‘
10%  527dB ) \ 10%  5.32d8 )
01%  6.33dB | soommonn|| 01%  630dB 00000 AT
001% 653d8 | P01% ute venll 0019  640d8 | 001% aute Men|
0001% 6.59dB Freqomea | 0.001% 6453 Freqottse]
0.0001% 6.62dB 0.001 % oHz| | 0.0001% 6.47 dB 0.001 % 0 Ha|
Peak 6.65dB Peak 6.47 dB
27.47 dBm 27.48 dBm
0.0001 % 0dB S5 a8 0.0001 % 0dB Ddﬁ
Info BW 5.0000 MHz — - Info BW 5.0000 MHz -
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LTE Band 2
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
E Peak to Average Ratio F Peak to Average Ratio
requenc requenc
Channel q y (dB) Channel d y (dB)
(MHz) (MHz)
QPSK |16QAM |64QAM QPSK |16QAM |64QAM
18625 1852.5 3.62 4.38 6.17 18650 1855.0 4.43 4.26 6.13
18900 1880.0 4,11 4.90 5.82 18900 1880.0 3.36 4.14 5.86
19175 1907.5 4.03 4,78 6.28 19150 1905.0 3.87 4.68 5.60
Spectrum Plot of Worst Value
5 MHz / 64QAM J 10 MHz / 64QAM
E f::mMSnmwt\lMW-Nulrkﬂ(C? i R — > | ak - K::mmﬁmw.\luw-kuvkﬂ(& i R — > | ak g
Center Freq 1.907500000 GHz ] g:xa;rrsu:;.ea75amgncl o w'm Mp:u}iia'éni: None Frequency | fcenter Freq 1.855000000 GHz | g:xar’i:ésui.essnaoogucl oz w'm Mp:u}iia'sni; None Frequency
Average Power 100 Average Power 100
21.06 dBm omered| 21,07 aBm e
43.86 % at0dB | 10 43.89 % at0dB | 10
N\ AN
1% . 1% \-“
100% 296d8 oo | 100%  295dB oo
10% 53408 ) | 10% 53508 )
01% 62808 | sooom]| 01% 61308 Toco0se0 ]
001% 646a8 | 001* fuito "l oo1% 617a8 | 0017 ute Ma
0001% 6.59dB | rreqomed] | 0001% 61908 Freqoned
0.0001% 6.67 dB 0.001 % ‘ OH: 0.0001% 6.20dB 0.001 % OH:
Peak 6.76 dB Peak 6.27 dB
27.82 dBm 27.34 dBm
0.0001 %53 20 d?l 0.0001 %53 20 d?l
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LTE Band 2
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
E Peak to Average Ratio F Peak to Average Ratio
requenc requenc
Channel q y (dB) Channel d y (dB)
(MHz) (MHz)
QPSK |16QAM |64QAM QPSK |16QAM |64QAM
18675 1857.5 3.58 4.35 6.14 18700 1860.0 3.56 4.32 6.15
18900 1880.0 3.42 4.14 5.88 18900 1880.0 3.75 4.43 5.84
19125 1902.5 3.91 4.75 5.99 19100 1900.0 4.21 4.99 6.19
Spectrum Plot of Worst Value
15 MHz / 64QAM 20 MHz / 64QAM
W\ s;nuir :r:ﬂq; : wanuogg S’:: :w m‘w,uu Mpln-;d.;: ;:; ‘l:cln]- - " !” :e;]L[E( :r:: 17906015001] GHz +\ s;guir:r‘v:; : munuogtl S.:: :w m‘w,uu MPIR:m;; -s::‘t:o:. e F"‘;UE":V
Average Power 1009 Average Power 1009
20.97 dBm ~ |.ssi;;‘<::ur:;(: 21.23 dBm \\ 1.902;;::;:;3
43.93 % at 0dB 10%) ‘\\ 44,06 % at 0dB 10%) (RN
1% N\ - 1% ‘\\.
100% 292dB 1% 10.0% 298dB 1% \
10%  534dB ' 10%  537dB ' |
01%  6.14dB soomontl| 01%  619d8 00000 AT
001% 623d8 | "01% ute venll 0019  628ds | 001% aute Men|
0.001% 6.26dB rreaomeal | 0.001% 63408 Froa Offent
0.0001 % 6.28 dB 0.001 % 4 oHz| | 0.0001% 6.39dB 0.001 % 4 0 Ha|
Peak 6.32dB Peak 6.43dB
27.29 dBm 27.66 dBm ‘
0.0001 % 0dB S5 a8 0.0001 % 0dB Ddﬁ
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

T

20 dB 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

GSM

Agilent Spectrum Analyzer - Swept SA

Channel 512

Agilent Spectrum Analyzer - Swept SA
3

Channel 661

T T I o
arker 1 14.440332516626 GHz T z Pesk Search arker 1 14.801729086454 GHz T Avg Typa: Log-Pur Watliss4sg| PeakSearch
PHO: Fast (o 171g: FreeRun | PHO: Fast (o 171g: FreeRun |
IFGainLow — HAwen: 30 4B verlP HHNN K oo 5 gnen: 30 dat werlP NNRN K
NextPeak NextPeak
Ref Offset 15 48 Mkr1 14.440 3 GHz Ref Offset 16 4B Mkr1 14.801 7 GHz
[ggeian _ Ref 35.00 dBm -29.39 dBm [ggeian__ Ref 35.00 dBm -30.01 dBm
Next Pk Right] Next Pk Right]
15.0] 15.0]
Next Pk Left Next Pk Left
[ [
5 5
. Marker Delta N Marker Delta
300 ] 4300
48 48
x 1 2 1
[ ] Mr--CF| ! Mr--CF|
L Ny " PR “
mwﬂu e o e ot MM“_*- s AR s .
150 Mikr—RefLvif | «s0 . Mkr—RefLvi
5 5
More| More|
Start 30 MHz Stop 19.000 GHz "or2l | start 30 MHz Stop 19.000 GHz 1ef2
#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< sarus isc

Agilent Spectrum Analyzer - Swept SA

IFGaln;

Ref Offset 15 dB

F Qs L
arker 1 13.623633181659 GHz
BHO: F

Low

Channel 810

ENE N

A
Bvg Type:
Trig: Free Run
#htten; 30 dB.

Peak Search

WAl 2345 6
TPl Wk
verlP HHKNN 1

Mkr1 13.623 6 GHz

-30.38 dBm

NextPeak

10dBidiv  Ref 35.00 dBm
Log

Next Pk Right]

#Res BW 1.0 MHz

#VBW 3.0 MHz

#Sweep 505.3 ms (20000 pts)

150|
Next Pk Left]
&
5
N Marker Delta|
3
48
= (3 Mr—-CF|
) S 7o gl b
=0 Mﬂ, - S T s
150 | Mkr—RefLvi
5
More|
Start 30 MHz Stop 19.000 GHz Torz

sTaTus
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Channel 512 Channel 661
Agient Spectrum Anaiyzer - Swept Sh Agient Spectrum Anaiyzer - Swept Sh
AT T eoak Search T AL OFF Peak Search
arker 1 14.318918445922 GHz T wazizg4sp | PeakSearc arker 1 14.125414770739 GHz I Avg Type: Log-Prr . eak Searc
PNO: Fast Cp Trig: Free Run | PNO: Fast Cp Trig: Free Run |
IFGainLow — HAwen: 30 4B verlP HHNN K (Gl ™ dAten: 30 4B werlP NNRN K
Mkri 14.318 8 GHz NextPeak Mkri 14.125 4 GHz NextPeak
Ref Offset 15 dB Ref Offset 15 dB
[ggeian _ Ref 35.00 dBm -29.47 dBm [ggeian__ Ref 35.00 dBm -29.26 dBm
Next Pk Right] Next Pk Right]
15.0] 15.0]
Next Pk Left Next Pk Left
[ [
5 5
. Marker Delta N Marker Delta
300 ] 4300
a8 48
2 1 2 al
s [) mkr—cF |~ [} Mkr—.CF|
bl | = " o
. P gl Ay ;'.;M W‘MJL_L_‘ iy - s
450 : Mikr—RefLvif | «s0 Mkr—RefLvi
5 5
More; More|
Start 30 MHz Stop 19.000 GHz "or2l | start 30 MHz Stop 19.000 GHz 1ef2
#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< sarus isc
Channel 810
Agient Spectrum Anaiyzer - Swept Sh
AT ee LI OrF 0TS 1AM 52007, 2017
arker 1 13.643552677634 GHz :Log-Puir wazliz3ssg| PeakSearch
PiG: Fasr T3 Trig: Free Run e o
IFGaimlow — #Atten: 30 d5 oerlP NNNN N
Ref Offset 16 4B MK 13.643 6 GHz NextPeak
{9gBid_Ref 35.00 dBm -29.55 dBm
o9
Next Pk Right]
150|
Next Pk Left]
&
5
N Marker Delta|
300 ]
48
= '1 Mkr—CF|
. P T e e B iy -
=0 ey e
46.0 T Mkr—Ref Lvi|
5
More|
Start 30 MHz Stop 19.000 GHz Torz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts)
i< starus
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WCDMA

Channel 9262 Channel 9400

Agilent Spectrum Analyzer - Swept SA
AP

At Spectrun Analyzer - Swept A
AT T Dt 0 I
arker 1 14.105495274764 GHz I ma[izasse| PeakSearch arker 1 13.769709485474 GHz I Avg Type: Log-Pur . Peak Search
. rig: Free Run . rig: Free Run
Fshtlo  #Aen;30 dB erlP NN RO E T aan: 30 48 verlP NN N
NextPeak NextPeak
Ref Offset 16 4B Mkri 14.105 5 GHz Ref Offset 16 4B Mkri 13.769 7 GHz
[ggeian _ Ref 35.00 dBm -30.37 dBm [ggeian__ Ref 35.00 dBm -29.57 dBm
Next Pk Right] Next Pk Right]
15.0] . 15.0]
Next Pk Left Next Pk Left
[ [
5 5
Marker Delta . Marker Delta

1300 o)

= [y mkr—cF |~ [ ] Mkr—.CF|

. ol deadita Ll L i - . T sl B

3 B N v . =0 ) Pty g Loy )

450 Mir—RefLvif | 0 . Mkr—RefLvi
5 =

More; More|

Start 30 MHz Stop 19.000 GHz "or2l | start 30 MHz Stop 19.000 GHz 1ef2
| #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 pis)
= starus =

Channel 9538

Agilent Spectrum Analyzer - Swept SA

ENE N Y

3 i o
arker 1 14.316072803640 GHz N
G- F Trig: Free Run

-Prr WacE[;za45g| PeakSearch
TIFE M iAo
cerlP NN N

WFGalnlow ~ #htten: 30 dB
Ref Offset 15 4B Mkr1 14.316 1 GHz NextPeak
{0 deudiv Ref 35.00 dBm -30.06 dBm
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Next Pk Right]
150|
Next Pk Left]
&
5
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300
45
= 01 Mkr—CF|
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0 Lty ol Ay
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s sarus
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LTE Band 2
Channel Bandwidth: 1.4 MHz
Channel 18607 Channel 18900
[— Keysight Spactrum Analyzer - Swept S4 = [— Keysight Spactrum Analyzer - Swept S4 =
R Aouen 2:32:27 AMOGt 12, 2017 RL R Y. ] 1555 AMOct 12,3017
Marker 1 18.834913745687 GHz ) Avg Type: Log-Pur ™ E’—| 23esy| PeakSearch | fypicer 1 16.123024151208 GHz ) Avg Type: Log-Pur ™ E’—w 234sy| FeoakSearch
PHO: Fast Gy Trig: Free Run i NG, Fast o Trig: Free Run o M e
IFGainiLow © #Atten: 30d8 oeTlP NNNNN Fosio " sanen: 3048 oer[P NNNN N
Mkr1 18.834 9 GHz NextPeak Mkr1 16.123 0 GHz NextPeak
Ref Offset 15 dB Ref Offset 15 dB
{ggeiey _Ref 35.00 dBm -27.71 dBm {ggeien _Ref 35.00 dBm -30.44 dBm
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Next Pk Left] Next Pk Left]
5.0 5.0
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1 1300 11100080
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#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)
|7usa stanus |7usa stanus
Channel 19193
e Keysight Spectrum Analyzer - Swegt S4 = [la
AL A B ALIGH 12:31:20 AMOct 12
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|7usa stanus
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#Res BW 1.0 MHz
Iust,

LTE Band 2
Channel Bandwidth: 3 MHz
Channel 18615 Channel 18900
[ Keysight Spectrum Anslyzer - Swegtt & - Keyright Spectrum Analyzer - Swegt S4 -
RL R Y. ) 2:41:23 AMOct 12, 2017 L R LG
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LTE Band 2
Channel Bandwidth: 5 MHz
Channel 18625 Channel 18900
[ Keysight Spectrum Analyzer - Swegtt 4 = [— Keysight Spactrum Analyzer - Swept S4 -
R een RL O Aouen
Marker 1 18.176012300615 GHz ) Avg Type: Log-Pur Peak Search | fpyarker 14.711919095955 GHz T Avg Type: Log-Pur Peak Search
PNO: Fast 0o Trig: Free Run PHO. Fast 0o Trig: Free Run
IFGain:Low #Anen: 30 dB IFGain:Low #Anen: 30 dB
Mkr1 18.176 0 GHz NextPeak Mkr1 4.711 9 GHz NextPeak
Ref Offset 15 dB Ref Offset 15 dB
{ggeiey _Ref 35.00 dBm -29.44 dBm {ggeien _Ref 35.00 dBm -30.88 dBm
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#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)
Iiusa stanus Iiusa stanus
Channel 19175
e Keysight Spectrum Analyzer - Swegt S4 = [la
AL A B ALIGH 2:48:03 AM Oct 12, 2017
Marker 1 4.730036501825 GHz ] Avg Type: Log-Pwr mace[1 234585 FPeakSearch
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Iiusa stanus
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LTE Band 2
Channel Bandwidth: 10 MHz
Channel 18650 Channel 18900
[ Keysight Spectrum Analyzer - Swegtt 4 = Keysight Spectrum Anslyzer - Swegt & =
R een L O Aouen 12:57
Marker 1 16.309919495075 GHz ) Avg Type: Log-Pur Peak Search | IMarker 1 14.627861393070 GHz ) Avg Type: Log-Pur Peak Search
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LTE Band 2
Channel Bandwidth: 15 MHz
Channel 18675 Channel 18900
[ Keysight Spectrum Analyzer - Swegtt 4 = Kaysight Spectrum Analyzer - Swept 54 -
1N . y ] L R Aen
Marker 1 10.280637531877 GHz T Avg Type: Log-Pur Peak Search | fpyericer 1 18.282800640482 GHz ) Avg Type: Log-Pur Peak Search
PNO: Fast 0o Trig: Free Run PNO: Fast 0o Trig: Free Run
IFGain:Low #Anen: 30 dB IFGain:Low #Anen: 30 dB
Mkr1 10.280 6 GHz NextPeak Mkr1 18.282 8 GHz NextPeak
Ref Offset 15 dB Ref Offset 15 dB
{ggeiey _Ref 35.00 dBm -30.53 dBm {ggeien _Ref 35.00 dBm -29.59 dBm
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e Keysight Spectrum Analyzer - Swegt S4 = [la
AL A B ALIGH 01:08:58 AM Oct 12, 2017
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Iiusa ctare
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LTE Band 2
Channel Bandwidth: 20 MHz
Channel 18700 Channel 18900
[ Keysight Spectrum Analyzer - Swegtt 4 = Keyright Spectrum Analyzer - Swegt S4 -
1N . y ] L R Aen
Marker 1 5.146736836842 GHz T Avg Type: Log-Pur Peak Search | fpyaricer 1 10.558110905995 GHz ) Avg Type: Log-Pur Peak Search
PHO. Fast 0o Trig: Free Run PNO: Fast 0o Trig: Free Run
IFGain:Low #Anen: 30 dB IFGain:Low #Anen: 30 dB
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Ref Offset 15 dB Ref Offset 15 dB
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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 (below or equal 1 GHz) and/or 1.5 m (above 1 GHz) 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.

d. E.R.P power can be calculated form E.l.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.
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4.7.4 Test Setup

<Radiated Emission below or equal 1 GHz>

Ant. Tower 1-4m

Variable
EUT& . am .
Support Unjts ' '
—(:)—E:I
\ Turn Table

1.
80cm—( ——
L

Ground Plane

Test Receiver

N [ —

O 0O O O
/W] 0 0 0 oy
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | I
Turn Table Absorber D -
_ e
150cr] My ==
50cm AMMMAAA
= T

Ground Plane

Test Receiver

N [ —

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

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

i.}Le!.lb:_:-l (dBm}) Date: 2017-09-26

-10.0 PART 22124

-20.0

-40.0|

-70.0

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

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : PCS 1908 _Link_CH512
Tested by: Charles Hsiao
Read Limit  Owver
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3700.40 -50.40 -66.28 -13.00 -37.48 15.88 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10

0

Level ({dBm) Date: 2017-09-26

-10.0

PART 22/24

-20.0]

-40.0

-70.0]

1000

Site
Condition
Remark
Tested by

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

966 chamber 1
PART 22/24 Vertical
PCS 1980 Link CHS512
Charles Hsiao
Read Limit Over
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3706.48 -58.56 -66.44 -13.8@ -37.56 15.88 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLe\reI{dBm} Date: 2017-09-26

-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 Horizontal
Remark : PCS 1960 Link CHe&61
Tested by: Charles Hsiao
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 37608.80 -49.52 -65.66 -13.80 -36.52 16.14 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10

0

Level ({dBm) Date: 2017-09-26

-10.0

PART 22/24

-20.0

-40.0

-70.0

1000

Site
Condition
Remark
Tested by

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

966 chamber 1
PART 22/24 Vertical
PCS 1980 Link CH&61
Charles Hsiao
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3768.00 -508.87 -66.21 -13.0@ -37.87 16.14 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 13
DLe‘Uel{dBm} Date: 2017-09-26
-10.0 PART 22124
-20.0
-30.0
-40.0
-50.0 L
3
-60.0
u
-70.0
& 30 3824, T618. 11412, 15206. 19000
Frequency (MHz)
Site 966 chamber 1
Condition: PART 22/24 Horizontal
Remark PCS 1980 Link CH810
Tested by: Charles Hsiao
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 5@.52 -85.54 -71.49 -13.00 -72.54 -14.85 Peak
2 216.83 -69.34 -63.38 -13.88 -56.34 -5.96 Peak
3 258.96 -58.61 -53.02 -13.08 -45.61 -5.59 Peak
4 493.608 -68.72 -65.89 -13.00 -55.72 -2.83 Peak
5 729.88 -68.53 -67.60 -13.88 -55.53 -8.93 Peak
6 795.608 -67.71 -69.40 -13.08 -54.71 1.69 Peak
7 pp 3819.68 -50.23 -66.73 -13.80@ -37.23 16.58 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
{}Level {dBm) Date: 2017-09-26
-10.0 PART 22174
-20.0]
-30.0|
-40.0|
-50.0|
5
-50.0|
G
-70.0 %1
8 30 3824, T618. 11412, 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : PCS 1908 Link CHE818
Tested by: Charles Hsiao
Read Limit Ower
Freq Level Lewvel Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 49.17 -78.96 -57.22 -13.80 -57.96 -13.74 Peak
2 136.65 -68.88 -61.28 -13.808 -55.88 -7.68 Peak
3 246.27 -78.34 -64.78 -13.88 -57.34 -5.56 Peak
4 396.60 -69.81 -66.91 -13.80 -56.81 -2.90 Peak
5 580.78 -59.39 -59.61 -13.88 -46.39 -8.38 Peak
6 810.30 -66.87 -67.97 -13.80 -53.87 1.90 Peak
7 pp 3819.60 -49.28 -65.78 -13.00 -36.20 16.50 Peak
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EDGE:
Low Channel

Bureau Veritas Consumer Products

Services Ltd.,Taoyuan Branch

Date: 2017-09-26

PART 22/24

Data: 9
0 Level ({dBm)
-10.0
-20.0]
-30.0|
-40.0
50.0 1
-60.0|
-70.0
8 1000 4600. B8200. 11800. 15400.
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : EDGE 1980_Link_CH512
Tested by: Charles Hsiao
Read Limit  Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB

1 pp 3700.40 -58.29 -6b6.17 -13.80 -37.29 15.88 Peak

19000
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10

oLevel (dBm}) Date: 2017-09-26

-10.0 PART 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 1980_Link_CH512
Tested by: Charles Hsiao
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3700.40 -58.27 -66.15 -13.80 -37.27 15.88 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLe\reI{dBm} Date: 2017-09-26

-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 Horizontal
Remark : EDGE 198@ Link CH661
Tested by: Charles Hsiao
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 37608.00 -58.89 -66.23 -13.60 -37.89 16.14 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10

0

Level ({dBm) Date: 2017-09-26

-10.0

PART 22/24

-20.0

-40.0

-70.0]

1000

Site
Condition
Remark
Tested by

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

966 chamber 1
PART 22/24 Vertical
EDGE 1988 Link CH661
Charles Hsiao
Read Limit  Over
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3700.00 -58.46 -66.68 -13.80 -37.46 16.14 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLe\reI{dBm} Date: 2017-09-26

-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 Horizontal
Remark : EDGE 1908 Link CH81@
Tested by: Charles Hsiao
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3819.608 -58.57 -67.07 -13.80@ -37.57 16.58 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10

DLev\el (dBm}) Date: 2017-09-26

-10.0 PART 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 1980 Link_ CHB31@
Tested by: Charles Hsiao
Read Limit  Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3819.60 -508.85 -66.55 -13.80 -37.85 16.58 Peak
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WCDMA:
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLev\el (dBm}) Date: 2017-09-26

-10.0 PART 22124

-20.0]

-40.0

-70.0]

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

Site : 966 chamber 1
Condition: PART 22/24 Horizontal
Remark : Band II Link CH9262
Tested by: Charles Hsiao
Read Limit  Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3704.80 -51.87 -66.95 -13.80 -38.87 15.88 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10

i.}Le!.lb:_:-l (dBm}) Date: 2017-09-26

-10.0 PART 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 CH9262
Tested by: Charles Hsiao
Read Limit Over
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3704.80 -50.22 -6b.10 -13.80@ -37.22 15.88 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLe\reI{dBm} Date: 2017-09-26

-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 Horizontal
Remark : Band II Link CHS9400
Tested by: Charles Hsiao
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 37608.80 -49.93 -66.07 -13.80 -36.93 16.14 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10

DLevel (dBm}) Date: 2017-09-26

-10.0 PART 22124

-20.0

-40.0

-10.0

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

Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : Band II_Link_CH9488
Tested by: Charles Hsiao
Read Limit  Owver
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3760.00 -49.76 -65.90 -13.80 -36.76 16.14 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLe\reI{dBm} Date: 2017-09-26

-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 Horizontal
Remark : Band II Link CH9538
Tested by: Charles Hsiao
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3815.20 -49.81 -66.22 -13.80 -36.81 16.41 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10

0

Level ({dBm) Date: 2017-09-26

-10.0

PART 22/24

-20.0

-40.0

-70.0

1000

Site
Condition
Remark
Tested by

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

966 chamber 1
PART 22/24 Vertical
Band II Link CH9538
Charles Hsiao
Read Limit  Over
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3815.20 -508.41 -66.82 -13.8@ -37.41 16.41 Peak
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LTE Band 2

Channel Bandwidth: 20 MHz / QPSK

Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

0

Level (dBm) Date: 2017-09-25

-10.0

PART 22/24

-20.0

-40.0

-70.0

1000

Site :
Condition:
Remark :
Tested by:

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

966 chamber 1
PART 22/24 Horizontal
LTE Band 2 Link CH18708@
Harry Hsueh
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 3720.00 -508.81 -65.98 -13.0@ -37.91 15.97 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10

0

Level ({dBm) Date: 2017-09-25

-10.0

PART 22/24

-20.0]

-40.0

-70.0]

1000

Site
Condition
Remark
Tested by

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

966 chamber 1
PART 22/24 Vertical
LTE_Band 2_Link_CH1870@
Harry Hsueh
Read Limit  Owver
Freq Level Lewvel Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 37206.00 -508.70 -66.67 -13.0@ -37.78 15.97 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLe\reI{dBm} Date: 2017-09-25

-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 Horizontal
Remark : LTE Band 2 _Link CH189%@8

Tested by: Harry Hsueh
Read Limit  Over
Freq Level Level Line Limit Factor Remark

MHz dBm dBm dBm dB dB

1 pp 37608.80 -58.73 -66.87 -13.80 -37.73 16.14 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
oLe\nel (dBm) Date: 2017-09-25
-10.0 PART 22174
-20.0]
-30.0|
-40.0|
-50.0| !
-50.0|
-70.0
8 1000 4600. B8200. 11800. 15400. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : LTE Band 2 Link CH189%08
Tested by: Harry Hsueh
Read Limit Owver
Freq Level Lewvel Line Limit Factor Remark
MHz dBm dBm dBm dB dB

1 pp 3708.00 -49.87 -66.81 -13.8@ -36.87 16.14 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 13
DLe‘UeI{dBm} Date: 2017-09-25
-10.0 PART 22124
-20.0
-30.0
-40.0
-50.0 >
-60.0
5
¢ 6
4
-70.0 ’
& 30 3824, T618. 11412, 15206. 19000
Frequency (MHz)
Site 966 chamber 1
Condition: PART 22/24 Horizontal
Remark LTE Band 2 Link CH191@@
Tested by: Harry Hsueh
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 79.68 -73.68 -61.83 -13.00 -60.68 -11.85 Peak
2 181.28 -53.59 -48.80 -13.80 -48.59 -5.59 Peak
3 244,11 -63.71 -58.12 -13.80 -58.71 -5.59 Peak
4 355.30 -69.50 -64.38 -13.80 -56.50 -5.12 Peak
5 558.38 -63.51 -62.21 -13.80 -58.51 -1.380 Peak
6 871.98 -65.58 -67.66 -13.80 -52.58 2.08 Peak
7 pp 3800.08 -49.33 -65.74 -13.80@ -36.33 16.41 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
oLevel (dBm}) Date: 2017-09-25
-10.0 PART 22124
-20.0]
-30.0|
-40.0
-50.0|
-60.0|
o 5
5
00| L
4 30 3824, T618. 11412, 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 Vertical
Remark : LTE_Band 2_lLink_CH191086
Tested by: Harry Hsueh
Read Limit  Over
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 58.62 -73.55 -59.49 -13.80 -68.55 -14.06 Peak
2 163.92 -64.82 -57.54 -13.88 -51.82 -7.28 Peak
3 212.52 -74.19 -68.18 -13.80 -61.19 -6.01 Peak
4 375.68 -72.42 -68.39 -13.80 -59.42 -4.83 Peak
5 706.70 -67.56 -67.85 -13.88 -54.56 -8.51 Peak
6 888.80 -62.72 -65.27 -13.8@ -49.72 2.55 Peak
7 pp 3800.00 -48.98 -65.39 -13.80 -35.98 16.41 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 FCC
recognized accredited test firms and accredited 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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