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

Product: Smartphone
Brand: HTC
Test Model: 2PQ9120
Sample Status: Identical Prototype
Applicant: HTC Corporation
Test Date: Aug. 01, 2015 ~ Spe. 02, 2015

Standards: FCC Part 22, Subpart H

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.

Tnas

Ivonne Wu / Supervisor

Kay Wu

7 .
Kay Wu / Supervisor

Prepared by : , Date: Sep. 16, 2015

Approved by : , Date: Sep. 16, 2015
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2  Summary of Test Results
Applied Standard: FCC Part 22 & Part 2
FCC
Test Item Result Remarks
Clause
2.1046 . . . -
Effective radiated power PASS Meet the requirement of limit.
22.913 (a)
Peak To Average Ratio PASS Meet the requirement of limit.
2.1055 o . -
Frequency Stability PASS Meet the requirement of limit.
22.355
2.1049 Occupied Bandwidth PASS Meet the requirement of limit.
22.917 Band Edge Measurements PASS Meet the requirement of limit.
2.1051 . . . -
99 917 Conducted Spurious Emissions PASS Meet the requirement of limit.
21053 Meet the requirement of limit.
Radiated Spurious Emissions PASS Minimum passing margin is -6.93dB at
22.917 2509.20MHz.

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
dreney (k=2) ()
Conducted Emissions at mains ports 150kHz ~ 30MHz 2.44 dB
. . 30MHz ~ 200MHz 2.0153 dB
Radiated Emissions up to 1 GHz

200MHz ~1000MHz 2.0224 dB
~ 1.0121 dB

Radiated Emissions above 1 GHz 1GHz ~ 18GHz
18GHz ~ 40GHz 1.1508 dB
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2.2 Test Site And Instruments
D iption & . Due Date of
escription Model No. Serial No. Date of Calibration o
Manaufacturer Calibration

Spectrum Analyzer N9038A MY52260177 May 19, 2015 May 18, 2016

Agilent Technologies

Spectrum Analyzer

ROHDE & SCHWARZ FSU43 101261 Dec. 10, 2014 Dec. 09, 2015

BILOG Antenna

SCHWARZBECK VULB9168 9168-472 Feb. 04, 2015 Feb. 04, 2016

HORN Antenna 3117 00143293 Jan. 05, 2015 Jan. 04, 2016

ETS-Lindgren

Bluetooth Tester CBT 100980 Apr. 27, 2015 Apr. 26, 2017

Agilent Communications | g950 geries 10 | MY53201073 Jul. 03, 2015 Jul. 02, 2017

Tester-Wireless

Preamplifier 310N 187226 Jun. 29, 2015 Jun. 28, 2016

Agilent

i;lae’:tp“f'er 83017A MY39501357 Jun. 29, 2015 Jun. 28, 2016

Power Meter ML2495A 1232002 Sep. 17, 2014 Sep. 16, 2015

Anritsu

i‘;‘r’;’t‘zfensor MA2411B 1207325 Sep. 17, 2014 Sep. 16, 2015
Cable-CH1-01(R

RF signal cable FC-SMS-100-SM

ETS LINDGREN 5D-FB 120+REG.SMg|  Jun. 27,2015 Jun. 26, 2016
-100-SMS-400)

RF signal cable Cable-CHI1-02(R

ETS LINDGREN 8D-FB FC-SMS-100-SM|  Jun. 27, 2015 Jun. 26, 2016

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 1GHz 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 Smartphone
Brand HTC
Test Model 2PQ9120

Status of EUT

Identical Prototype

Power Supply Rating

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

Frequency Range

GSM/GPRS GMSK
: EDGE GMSK, 8PSK
Modulation Type
WCDMA BPSK
LTE QPSK, 16QAM
GSM/GPRS/EDGE 824.2 ~ 848.8 MHz
WCDMA 826.4 ~ 846.6 MHz

LTE 5 (Channel Bandwidth: 1.4MHz)

824.7 ~ 848.3 MHz

LTE 5 (Channel Bandwidth: 3MHz)

825.5 ~ 847.5 MHz

LTE 5 (Channel Bandwidth: 5MHz)

826.5 ~ 846.5 MHz

LTE 5 (Channel Bandwidth: 10MHz) 829 ~ 844 MHz
GSM/GPRS 581.84mw
EDGE 86.06mw
WCDMA 65.31mwW
Max. ERP Power LTE 5 (Channel Bandwidth: 1.4MHz) 77.30mw
LTE 5 (Channel Bandwidth: 3MHz) 78.92mw
LTE 5 (Channel Bandwidth: 5MHz) 73.82mw
LTE 5 (Channel Bandwidth: 10MHz) 77.84mwW
GSM/GPRS 248KGXW
EDGE 245KG7TW
WCDMA 4M14F9W
Emission Designator LTE 5 (Channel Bandwidth: 1.4MHz) 1M09G7D
LTE 5 (Channel Bandwidth: 3MHz) 2M70G7D
LTE 5 (Channel Bandwidth: 5MHz) 4M49G7D
LTE 5 (Channel Bandwidth: 10MHz) 8M97G7D

Antenna Type

Fixed Internal Antenna

Accessory Device

Refer to Note as below

Data Cable Supplied

Refer to Note as below

Note:

1. The EUT’s accessories list refers to Ext. Pho.

2. The above EUT information is declared by manufacturer and for more detailed features description,

please refer to the manufacturer's specifications or user's manual.
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3.2 Configuration of System Under Test

<Radiated Emission Test>

—0

(Powered from AC Adapter)

EUT
Earphone (EUT)
Test table zzz

9

Universal Radio
Communication
Tester
*Kept in a remote area
<E.R.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:

Band ERP Radiated Emission
GSM X-plane Y-axis
EDGE X-plane Y-axis
WCDMA X-plane Y-axis
LTE Band 5 X-plane X-axis
GSM MODE
EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
- ERP 128 to 251 128, 189, 251 GSM, EDGE
- Frequency Stability 128 to 251 189 GSM, EDGE
- Occupied Bandwidth 128 to 251 128, 189, 251 GSM, EDGE
- Band Edge 128 to 251 128, 251 GSM, EDGE
- Peak to Average Ratio 128 to 251 128, 189, 251 GSM, EDGE
- Condcudeted Emission 128 to 251 128 GSM, EDGE
- Radiated Emission 128 to 251 128 GSM, EDGE
WCDMA MODE
EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
- ERP 4132 to 4233 4132, 4182, 4233 WCDMA
- Frequency Stability 4132 to 4233 4182 WCDMA
- Occupied Bandwidth 4132 to 4233 4132, 4182, 4233 WCDMA
- Band Edge 4132 to 4233 4132, 4233 WCDMA
- Peak to Average Ratio 4132 to 4233 4132, 4182, 4233 WCDMA
- Condcudeted Emission 4132 to 4233 4182 WCDMA
- Radiated Emission 4132 to 4233 4132 WCDMA

Report No.: RF150729C02
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LTE BAND 5 MODE

EUT Available Channel
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
20407 to 20643 20407, 20525, 20643 1.4MHz QPSK, 16QAM 1 RB /0 RB Offset
ERP 20415 to 20635 | 20415, 20525, 20635 3MHz QPSK, 16QAM | 1 RB/0 RB Offset
20425 to 20625 | 20425, 20525, 20625 5MHz QPSK, 16QAM | 1 RB/0 RB Offset
20450 to 20600 20450, 20525, 20600 10MHz QPSK, 16QAM 1 RB /0 RB Offset
20407 to 20643 20525 1.4MHz QPSK 1 RB /0 RB Offset
Frequency 20415 to 20635 20525 3MHz QPSK 1 RB /0 RB Offset
Stability 20425 to 20625 20525 5MHz QPSK 1 RB/ 0 RB Offset
20450 to 20600 20525 10MHz QPSK 1 RB /0 RB Offset
20407 to 20643 20407, 20525, 20643 1.4MHz QPSK, 16QAM 6 RB / 0 RB Offset
Occupied 20415 to 20635 | 20415, 20525, 20635 3MHz QPSK, 16QAM | 15 RB/ 0 RB Offset
i Bandwidth 20425 to 20625 20425, 20525, 20625 5MHz QPSK, 16QAM | 25 RB /0 RB Offset
20450 to 20600 20450, 20525, 20600 10MHz QPSK, 16QAM | 50 RB /0 RB Offset
1 RB /0 RB Offset
20407 1.4MHz QPSK
6 RB / 0 RB Offset
20407 to 20643
1 RB /5 RB Offset
20643 1.4MHz QPSK
6 RB / 0 RB Offset
1 RB /0 RB Offset
20415 3MHz QPSK
15 RB / 0 RB Offset
20415 to 20635
1 RB/ 14 RB Offset
20635 3MHz QPSK
15 RB / 0 RB Offset
; Band Edge 1RB/ 0 RB Offset
20425 5MHz QPSK
25 RB / 0 RB Offset
20425 to 20626
1 RB / 24 RB Offset
20600 5MHz QPSK
25 RB / 0 RB Offset
1 RB /0 RB Offset
20450 10MHz QPSK
50 RB / 0 RB Offset
20450 to 20600
1 RB / 49 RB Offset
20600 10MHz QPSK
50 RB / 0 RB Offset
20407 to 20643 20407, 20525, 20643 1.4MHz QPSK, 16QAM 1 RB /0 RB Offset
Peak To 20415 to 20635 | 20415, 20525, 20635 3MHz QPSK, 16QAM | 1 RB/0 RB Offset
) Average Ratio| 20425 to 20625 20425, 20525, 20625 5MHz QPSK, 16QAM 1 RB /0 RB Offset
20450 to 20600 20450, 20525, 20600 10MHz QPSK, 16QAM 1 RB /0 RB Offset
20407 to 20643 20525 1.4MHz QPSK 1 RB /0 RB Offset
) Conducted 20415 to 20635 20525 3MHz QPSK 1 RB /0 RB Offset
Emission 20425 to 20625 20525 5MHz QPSK 1 RB /0 RB Offset
20450 to 20600 20525 10MHz QPSK 1 RB /0 RB Offset
; Radiated | ,,/56 15 20600 20525 10MHz QPSK 1 RB/ 0 RB Offset
Emission

Note: This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation.
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Test Condition:
Test Item Environmental Conditions Input Power Tested By
ERP 25deg. C, 65%RH 3.85vdc Charles Hsiao

Frequency Stability 25deg. C, 65%RH 3.85Vdc Wayne Lin
Occupied Bandwidth 25deg. C, 65%RH 3.85Vdc Wayne Lin
Band Edge 25deg. C, 65%RH 3.85Vdc Wayne Lin

Peak to Average Ratio 25deg. C, 65%RH 3.85Vdc Wayne Lin
Condcudeted Emission 25deg. C, 65%RH 3.85Vdc Wayne Lin

Radiated Emission 25deg. C, 65%RH 120Vac, 60Hz | Charles Fes(;ao [ Karl

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 22
ANSI/TIA/EIA-603-C 2004

NOTE: All test items have been performed and recorded as per the above standards.
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4.1

Test Types and Results

Output Power Measurement

4.1.1 Limits of Output Power Measurement

Mobile / Portable station are limited to 7 watts e.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
1MHz for GSM, GPRS & EDGE, 5MHz for WCDMA, and 10MHz for LTE mode.

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

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 - 2.15dBi.

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:

3m

Amnt. Tower

EUT pe

]
at |

——

N
1T
AN

Radio absorbing material  ghialded Case

Spectrum

Ground Plane

i

oo
ao
ao
)

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 GSM850
Channel 128 189 251
Frequency (MHz) 824.2 836.4 848.8
GSM 32.55 32.27 32.43
GPRS 8 32.39 32.11 32.27
GPRS 10 31.01 30.73 30.89
EDGE 8 26.61 26.33 26.49
EDGE 10 26.19 25.91 26.07
Band WCDMA V
Channel 4132 4182 4233
Frequency (MHz) 826.4 836.4 846.6
RMC 12.2K 23.43 23.37 23.47
HSDPA Subtest-1 22.47 22.41 22.51
HSDPA Subtest-2 22.49 22.43 22.53
HSDPA Subtest-3 21.94 21.88 21.98
HSDPA Subtest-4 21.92 21.86 21.96
HSUPA Subtest-1 22.48 22.42 22.52
HSUPA Subtest-2 20.41 20.35 20.45
HSUPA Subtest-3 21.36 21.30 21.40
HSUPA Subtest-4 20.51 20.45 20.55
HSUPA Subtest-5 22.44 22.38 22.48
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QPSK 16QAM
Band / RB RB Low Ch Mid Ch High Ch | 3GPP Low Ch Mid Ch High Ch | 3GPP
BW Size Offset 20407 20525 20643 MPR 20407 20525 20643 MPR
824.7 836.5 848.3 (dB) 824.7 836.5 848.3 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.36 22.53 22.25 0 21.30 21.47 21.19 1
1 2 22.05 22.22 21.94 0 20.99 21.16 20.88 1
1 5 22.02 22.19 21.91 0 20.96 21.13 20.85 1
5/1.4M 3 0 21.25 21.42 21.14 0 20.19 20.36 20.08 1
3 1 21.24 21.41 21.13 0 20.18 20.35 20.07 1
3 3 21.31 21.48 21.20 0 20.25 20.42 20.14 1
6 0 21.27 21.44 21.16 1 20.21 20.38 20.1 2
QPSK 16QAM
Band / RB RB Low Ch Mid Ch High Ch | 3GPP Low Ch Mid Ch High Ch | 3GPP
BW Size Offset 20415 20525 20635 MPR 20415 20525 20635 MPR
825.5 836.5 847.5 (dB) 825.5 836.5 847.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.47 22.64 22.36 0 21.41 21.58 21.30 1
1 7 22.16 22.33 22.05 0 21.10 21.27 20.99 1
1 14 22.13 22.30 22.02 0 21.07 21.24 20.96 1
5/3M 8 0 21.36 21.53 21.25 1 20.30 20.47 20.19 2
8 3 21.35 21.52 21.24 1 20.29 20.46 20.18 2
8 7 21.42 21.59 21.31 1 20.36 20.53 20.25 2
15 0 21.38 21.55 21.27 1 20.32 20.49 20.21 2
QPSK 16QAM
Band / RB RB Low Ch Mid Ch High Ch | 3GPP Low Ch Mid Ch High Ch | 3GPP
BW Size Offset 20425 20525 20625 MPR 20425 20525 20625 MPR
826.5 836.5 846.5 (dB) 826.5 836.5 846.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.54 22.71 22.43 0 21.48 21.65 21.37 1
1 12 22.23 22.40 22.12 0 21.17 21.34 21.06 1
1 24 22.20 22.37 22.09 0 21.14 21.31 21.03 1
5/5M 12 0 21.43 21.60 21.32 1 20.37 20.54 20.26 2
12 6 21.42 21.59 21.31 1 20.36 20.53 20.25 2
12 13 21.49 21.66 21.38 1 20.43 20.60 20.32 2
25 0 21.45 21.62 21.34 1 20.39 20.56 20.28 2
QPSK 16QAM
Band / RB RB Low Ch Mid Ch High Ch | 3GPP Low Ch Mid Ch High Ch | 3GPP
BW Size Offset 20450 20525 20600 MPR 20450 20525 20600 MPR
829.0 836.5 844.0 (dB) 829.0 836.5 844.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.62 22.79 22.51 0 21.56 21.73 21.45 1
1 24 22.31 22.48 22.20 0 21.25 21.42 21.14 1
1 49 22.28 22.45 22.17 0 21.22 21.39 21.11 1
5/10M 25 0 21.51 21.68 21.40 1 20.45 20.62 20.34 2
25 12 21.50 21.67 21.39 1 20.44 20.61 20.33 2
25 25 21.57 21.74 21.46 1 20.51 20.68 20.40 2
50 0 21.53 21.70 21.42 1 20.47 20.64 20.36 2
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ERP POWER (dBm)
GSM
Plane | Channel Fr?&‘:_'ezr;cy (c'i‘gr;) ggg{gf(té%’; ERP(dBm) | ERP(MW) PO'?:/Z\"/")“O”
128 824.2 1.41 31.208 27.65 581.84
189 836.4 -2.50 31.3 26.65 462.38 H
251 848.8 -2.02 31.222 27.05 507.22
X 128 824.2 -11.30 31.504 18.05 63.89
189 836.4 -11.62 31.117 17.35 54.29 v
251 848.8 -12.32 31.922 17.45 55.62
EDGE
Plane | Channel F”(al\‘jl‘;'ezr;cy (é‘g;) E;’é[ﬁfé%’} ERP(dBm) | ERP(MW) PO"("‘:/Z\‘;‘)“O”
128 824.2 9.71 31.208 19.35 86.06
189 836.4 -11.20 31.3 17.95 62.37 H
251 848.8 11.12 31.222 17.95 62.40
X 128 824.2 -19.50 31.504 9.85 9.67
189 836.4 21.12 31.117 7.85 6.0 v
251 848.8 -22.42 31.922 7.35 5.44
WCDMA
Plane | Channel F"(*mezr;cy ((;'I\B/r';]) E;’é[ﬁf(ﬁ;‘;r} ERP(dBm) | ERP(MW) PO'?:/Z\%“O”
4132 826.4 1351 31.208 15.55 35.88
4182 836.4 -11.00 31.3 18.15 65.31 H
4233 846.6 -12.62 31.222 16.45 44.18
X 4132 826.4 -22.80 31.504 6.55 4.52
4182 836.4 -20.32 31.117 8.65 7.32 Vv
4233 846.6 -23.02 31.922 6.75 4.73
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LTE Band 5
Channel Bandwidth: 1.4MHz / QPSK
Plane | Channel Fr((e&tlj_'ezr;cy ((;'g/;) E:é:gf(t(;%r; ERP(dBm) [ ERP(mW) Pol(a|_r|i/z\7)tion
20407 824.7 -10.74 31.208 18.32 67.89
20525 836.5 -10.40 31.3 18.75 74.99 H
20643 848.3 -10.19 31.222 18.88 77.30
X 20407 824.7 -18.74 31.504 10.61 11.52
20525 836.5 -18.76 31.117 10.21 10.49 Vv
20643 848.3 -19.19 31.922 10.58 11.43
LTE Band 5
Channel Bandwidth: 1.4MHz / 16QAM
Plane | Channel F“(*mezr;cy ((Ij_I\B/rI;]) E:éigf(té%r; ERP(dBm) | ERP(MW) PO'?:/Z\"/")“O”
20407 824.7 -11.11 31.208 17.95 62.34
20525 836.5 -11.65 31.3 17.50 56.23 H
20643 848.3 -11.81 31.222 17.26 53.24
X 20407 824.7 -20.15 31.504 9.20 8.33
20525 836.5 -19.01 31.117 9.96 9.90 Vv
20643 848.3 -19.89 31.922 9.88 9.73
LTE Band 5
Channel Bandwidth: 3MHz / QPSK
Plane | Channel F"(*mezr;cy ((;'I\B/r';]) Esggf(té%r; ERP(dBm) | ERP(MW) PO'?:/Z\"/")“O”
20415 825.5 -10.75 31.208 18.31 67.73
20525 836.5 -10.98 31.3 18.17 65.61 H
20635 847.5 -10.10 31.222 18.97 78.92
X 20415 825.5 -18.87 31.504 10.48 11.18
20525 836.5 -18.31 31.117 10.66 11.63 \%
20635 847.5 -18.96 31.922 10.81 12.06
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LTE Band 5
Channel Bandwidth: 3MHz / 16QAM
Plane | Channel Fr((e&tlj_'ezr;cy ((;'g/;) E:é:gf(t(;%r; ERP(dBm) [ ERP(mW) Pol(a|_r|i/z\7)tion
20415 825.5 -11.12 31.208 17.94 62.20
20525 836.5 -11.41 31.3 17.74 59.43 H
20635 847.5 -11.58 31.222 17.49 56.13
X 20415 825.5 -20.31 31.504 9.04 8.02
20525 836.5 -19.92 31.117 9.05 8.03 Vv
20635 847.5 -19.90 31.922 9.87 9.71
LTE Band 5
Channel Bandwidth: 5MHz / QPSK
Plane | Channel F“(*mezr;cy ((Ij_I\B/rI;]) E:éigf(té%r; ERP(dBm) | ERP(MW) PO'?:/Z\"/")“O”
20425 826.5 -10.85 31.208 18.21 66.19
20525 836.5 -10.91 31.3 18.24 66.68 H
20625 846.5 -10.39 31.222 18.68 73.82
X 20425 826.5 -18.70 31.504 10.65 11.63
20525 836.5 -18.76 31.117 10.21 10.49 Vv
20625 846.5 -19.24 31.922 10.53 11.30
LTE Band 5
Channel Bandwidth: 5MHz / 16QAM
Plane | Channel F"(*mezr;cy ((;'I\B/r';]) Esggf(té%r; ERP(dBm) | ERP(MW) PO'?:/Z\"/")“O”
20425 826.5 -12.05 31.208 17.01 50.21
20525 836.5 -11.27 31.3 17.88 61.38 H
20625 846.5 -11.72 31.222 17.35 54.35
X 20425 826.5 -20.16 31.504 9.19 8.31
20525 836.5 -19.18 31.117 9.79 9.52 \%
20625 846.5 -20.70 31.922 9.07 8.08
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A D T
LTE Band 5
Channel Bandwidth: 10MHz / QPSK
Plane | Channel Fr((e&tlj_'ezr;cy ((Ij'g/;) E:é:gf(t(;%r; ERP(dBm) [ ERP(mW) Pol?:/z\:;l)tion
20450 829.0 -10.20 31.208 18.86 76.88
20525 836.5 -10.83 31.3 18.32 67.92 H
20600 844.0 -10.16 31.222 18.91 77.84
X 20450 829.0 -18.46 31.504 10.89 12.29
20525 836.5 -18.25 31.117 10.72 11.80 Vv
20600 844.0 -19.76 31.922 10.01 10.03
LTE Band 5
Channel Bandwidth: 10MHz / 16QAM
Plane | Channel F“(*mezr;cy ((;'I\B/r';]) E:éigf(té%r; ERP(dBm) | ERP(MW) PO'?:/Z\‘?)“O”
20450 829.0 -11.78 31.208 17.28 53.43
20525 836.5 -11.51 31.3 17.64 58.08 H
20600 844.0 -11.96 31.222 17.11 51.43
X 20450 829.0 -19.48 31.504 9.87 9.71
20525 836.5 -19.82 31.117 9.15 8.22 Vv
20600 844.0 -20.24 31.922 9.53 8.98
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4.2 Frequency Stability Measurement

4.2.1 Limits of Frequency Stabiliity Measurement

1.5 ppm is for base and fixed station. 2.5 ppm is for mobile station.

4.2.2 Test Procedure

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

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

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

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

4.2.3 Test Setup

L Oven Room
Communication

Simulator

—1  Antenna

External Power Source

EUT
DC Power Supply
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424 Test Results
Frequency Error vs. Voltage
Frequency Error (ppm)
Voltage LTE Band 5 Limit (ppm)
(Volts) GSM EDGE | WCDMA
1.4MHz 3MHz 5MHz 10MHz
3.85 0.00060 | 0.00244 | 0.00108 | 0.00326 | 0.00008 | 0.00312 | 0.00280 25
3.6 0.00001 | 0.00232 | 0.00369 | 0.00067 | 0.00192 | 0.00122 | 0.00429 2.5
4.4 0.00435 | 0.00432 | 0.00427 | 0.00466 | 0.00384 | 0.00466 | 0.00066 2.5
NOTE: The applicant defined the normal working voltage of the battery is from 3.6Vdc to 4.4Vdc.
Frequency Error vs. Temperature
Frequency Error (ppm)
Temp. (C) LTE Band 5 Limit (ppm)
GSM EDGE | WCDMA
1.4MHz 3MHz 5MHz 10MHz
-30 0.00005 | 0.00292 | 0.00277 | 0.00236 | 0.00136 | 0.00372 | 0.00143 25
-20 0.00140 | 0.00204 | 0.00165 | 0.00355 | 0.00059 | 0.00069 | 0.00154 25
-10 0.00476 | 0.00380 | 0.00132 | 0.00197 | 0.00476 | 0.00200 | 0.00097 25
0 0.00355 | 0.00289 | 0.00124 | 0.00139 | 0.00100 | 0.00239 | 0.00377 2.5
10 0.00231 | 0.00038 | 0.00280 | 0.00430 | 0.00386 | 0.00429 | 0.00264 2.5
20 -0.00435 | -0.00148 | -0.00314 | -0.00269 | -0.00041 | -0.00354 | -0.00001 2.5
30 -0.00432 | -0.00456 | -0.00045 | -0.00154 | -0.00442 | -0.00135 | -0.00059 2.5
40 -0.00011 | -0.00343 | -0.00109 | -0.00237 | -0.00362 | -0.00464 | -0.00218 25
50 -0.00133 | -0.00078 | -0.00361 | -0.00004 | -0.00159 | -0.00392 | -0.00422 25
60 0.00067 | 0.00265 | 0.00139 | 0.00262 | 0.00237 | 0.00160 | -0.00253 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

E—

Spectrum Analyzer

T

EUT

20dB Attenuation

PAD
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4.3.3

Test Result

Channel

99% Occupied Bandwidth

Frequency

99% Occupied
Bandwidth (MHz)

Frequency

(kHz)

Channel

(MHz)

GSM

EDGE

(MH2z)

WCDMA

128

824.2

247.97

241.57

4132

826.4

4.1373

189

836.4

246.03

245.03

4182

836.4

4.1247

251

848.8

245.54

243.92

4233

846.6

4.1258

Spectrum Plot of Worst Value

Agileat Spectrum Analyzer - Occupied BW

agilent Spectrum Analyzer - Occupied BW
; 824200000 MHz Conter Freq 824 200000z Radlo St Nome | Frequency Genter Freq 835 400000 NHz Radio St Nome | Frequency
> Trig: Free Run Avg[Hold:> 111 Trig: Free Run AvglHeld:> 11
IFGaimlow © Baen: 30 dB Radio Device: BTS WFGaintow — WAtten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dBJdiv Ref 35.00 dBm 10 dBJdiv Ref 35.00 dBm
Log Log
= e CenterFreqff || == CenterFreq
il "y,
5 Nm"'"‘ b 824200000 MHz| | .- ’.U‘W M " 836.400000 MHz
5 {J‘ Iy, 5 raN )
sm f \ sm L “‘u}
1 P Ma,, - L "
s N, LY YN
. ¥ -l . b,
45 ' 150 st ™ N
1 g g
5 5
ep e|
Center 824.2 MHz Span1MRZ)(, 100000 k42l licenter 336.4 MHz Span1MRZ)(, 100000 kHz
FRes BW 10 kHz #VBW 30 kHz #Sweep 81 ms| FRes BW 10 kHz #VBW 30 kHz #Sweep 81 ms|
Occupied Bandwidth Total Power 36.9 dBm Freqoftset | Occupied Bandwidth Total Power 31.1d8m Freq Offset
247.97 kHz OH 245.03 kHz OH
Transmit Freq Error -1.288 kHz OBW Power 99.00 % Transmit Freq Error -1.595 kHz OBW Power 99.00 %
x dB Bandwidth 311.8 kHz x dB -26.00 dB x dB Bandwidth 3129 kHz x dB -26.00 dB
usc sta usc sTaT
F 2 EHE VT AL DLOLI0PM AugOl, 2015 Frequency
Center Freq: 826 400000 MH; Radio Std: N
(Center Freq 626.400000 MHz Trig Fraehun . AvglHold> it selosietions
WFGaindow  WAtten: 30 dB Radio Device: BTS
Ref Offset 15 dB
10 dBJdiv Ref 30.00 dBm
Log
il CenterFreq|
0 826400000 MHz|
Ty
0
/
100 " .
/ \
7 N
an
,uw"_-“ I——
o
50,
&)
CF Step|
[Center 826.4 MHz Span 10 MHz| lauto B Man|
FRes BW 100 kHz #VBW 300 kHz #Sweep 300 ms|
Occupied Bandwidth Total Power 24.8 dBm Freq Offset
4.1373 MHz OH
Transmit Freq Error -2.460 kHz OBW Power 99.00 %
x dB Bandwidth 4.725 MHz x dB -26.00 dB
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LTE Band 5

Channel Bandwidth: 1.4MHz

Channel Bandwidth: 3MHz

Frequency

99% Occupied Bandwidth

99% Occupied Bandwidth
Frequency

Channel

(MH2z)

(MH2) Channel

QPSK

16QAM

(MH2z)

(MHz)

QPSK 16QAM

20407

824.7

1.0924

1.0905 20415

825.5

2.6966 2.6962

20525

836.5

1.0911

1.0883 20525

836.5

2.6958 2.6935

20643

848.3

1.0920

1.0903 20635

847.5

2.6954 2.6942

Spectrum Plot of Worst Value

it Spectrum Analyzer - Occupied BW

Agilen

1.4MHz / QPSK

Agilen

it Spectrum

Analyzer - Occupied BW.

1.4MHz / 16QAM

Center Freq 824.700000 MHz Genter Freq 824 700000 MHz Radlo St Nome | Frequency Center Freq 824.700000 MHz Conter Freq 824700000 MHz Radio St Nome | Frequency
—— = Trig: Free Run AvglHold:> 111 —— = Trig: Free Run AvglHeld:> 1M
WFGainlow — BAtten: 30 dB Radio Device: BTS WFGaintow — WAtten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dBJdiv Ref 35.00 dBm 10 dBJdiv Ref 35.00 dBm
Log Log
- CenterFreqlf )| = CenterFreq|
5 824700000 MHz| 824700000 MHz|
. st T
/ .\ I 3
15 3 15
25, _‘J/ \ 25, g \
* b MM%_. O T i S,
45} 45}
5 5
CF Step| CF Step|
Center 824.7 MH Span 3 MAZ] 300000 k42l licenter 824.7 MH Span 3 MAZ] 300,000 kHz
FRes BW 30 kHz #VBW 100 kHz #Sweep 300 ms| FRes BW 30 kHz #VBW 100 kHz #Sweep 300 ms|
Occupied Bandwidth Total Power 24.1 dBm Freqoftset | Occupied Bandwidth Total Power 23.2d8m Freq Offset
1.0924 MHz OH 1.0905 MHz OH
Transmit Freq Error -1.728 kHz OBW Power 99.00 % Transmit Freq Error 275Hz OBW Power 99.00 %
x dB Bandwidth 1.259 MHz x dB -26.00 dB x dB Bandwidth 1.251 MHz x dB -26.00 dB
3MHz / QPSK 3MHz / 16QAM
" T :33:33PM Aug D1, 2015 F 02 D4:32:12PM Aug 01, 2015 Frequency
Canter Fraq; 626500000 Miz Radio Std: N Frequency Canter Freq: 825500000 Mz Radio Std: N
Center Freq 825.500000 MHz | 'I:;"FL;';“" gl 111 adlo lone Center Freq 825.500000 MHz | 'I:;"FL;';“" gl old» 11 adlo lone
WFGainlow — BAtten: 30 dB Radio Device: BTS WFGaintlow  WAtten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dBJdiv Ref 35.00 dBm 10 dBJdiv Ref 35.00 dBm
Log Log
- CenterFreqlf )| = CenterFreq|
" mHzlf ff .. MHz|
'JIJJ f 'JIJJ f
. / | . / )
/ \ / \
25, 25,
oy
et e — | IO B ]
45} 45}
5 5
CF Step| CF Step|
Center 825.5 MH Span 6 MAZ] 600000 whiz| center 825.5 MH Span 6 MAZ] 600000 kP
HRes BW 62 kHz #VBW 200 kHz #Sweep 300 ms| HRes BW 62 kHz #VBW 200 kHz #Sweep 300 ms|
Occupied Bandwidth Total Power 23.5d8m Freqoftset | Occupied Bandwidth Total Power 22.6 dBm Freq Offset
2.6966 MHz OH 2.6962 MHz OH
Transmit Freq Error -1.075 kHz OBW Power 99.00 % Transmit Freq Error 164 Hz OBW Power 99.00 %
x dB Bandwidth 2.901 MHz x dB -26.00 dB x dB Bandwidth 2.921 MHz x dB -26.00 dB
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LTE Band 5

Channel Bandwidth: 5MHz

Channel Bandwidth: 10MHz

99% Occupied Bandwidth

99% Occupied Bandwidth

Channel Frequency

(MH2z)

Channel Frequency

(MH2z)

(MHz)
QPSK

16QAM

(MHz)
QPSK

16QAM

20425 826.5 4.4863

4.4846

20450 829.0 8.9715

8.9715

20525 836.5 4.4773

4.4797

20525 836.5 8.9386

8.9351

20625 846.5 4.4838

4.4790

20600 844.0 8.9675

8.9654

Spectrum Plot of Worst Value

5MHz / QPSK

5MHz / 16QAM

AL D4:46:00PM AugOL, 2015 T 04:45: 1760 huigdL, 2015
00 MHz Radio Std: None Frequency Center Freq: 826.500000 MHz Radio Std: None Frequency
Avg[Hold:> 111 ~ Trig: Free Run AvglHeld> 11
WFGaintow — WAtten: 30 dB Radio Device: BTS WFoaintow — AAten: 30 4B Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
110 dBfdiv Ref 30.00 dBm 110 dBidiv Ref 30.00 dBm
Log Log
il Center Freq)| il Center Freq)
o mHzlf )| 100 826500000 MHz]
I re——— =r— — = wm———"
o o I
100 j ¢ 10 T \
0 ¥ L8 = /
,3 e . N v N\
] [
o w0
50, 50
&) 0
ep) CF Step)
Center 826.5 MHz Span 10 MHZ] 1000000 whz| esenter 826.5 MHz Span 10 Mz, 0070
H#Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms| F*Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms|[—
Occupied Bandwidth Total Power 23.2d8m Freqofset | Occupied Bandwidth Total Power 22.4 dBm Freq Offset
4.4863 MHz OHs 4.4846 MHz OHz
Transmit Freq Error 979 Hz OBW Power 99.00 % Transmit Freq Error 986 Hz OBW Power 99.00 %
x dB Bandwidth 4.817 MHz x dB -26.00 dB x dB Bandwidth 4.806 MHz x dB -26.00 dB
st usc sTatus
10MHz / QPSK 10MHz / 16QAM
F ) ENSE: INT, A D5:05:15PM Aug D1, 2015 F 500 ENSE: INT, & D5:05:21 PM Aug 01, 2015 Fregqusncy
Center Freq: §29.000000 MH: Radio Std: N quency Center Freq: 629.000000 MH: Radio Std: N
Center Freq 829.000000 MHz | ';;;L;';“" n“‘H’am_m adlo lone Center Freq 829.000000 MHz | ';;;L;';“" hvg|H’uld')1l1 adlo lone
WFGaintlow  WAtten: 30 dB Radio Device: BTS WFGaintlow  WAtten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dBJdiv Ref 35.00 dBm 10 dBJdiv Ref 35.00 dBm
Log Log
- CenterFreqlf )| = CenterFreq|
" mHzlf ff .. MHz|
500 / 500 f
" ! | . ! ‘
25, )I \ 2 l \
- I B | S e I [ it
45} 45}
5 5
ep ep
Center 820 MHz Span 20 MHg|[,  2°%°° WY llcenter 829 mHz Span 20 Mg [, 29 W2
FRes BW 200 kHz #VBW 1 MHz #Sweep 300 ms| FRes BW 200 kHz #VBW 1 MHz #Sweep 300 ms|
Occupied Bandwidth Total Power 22.6 dBm Freqoftset | Occupied Bandwidth Total Power 21.6 dBm Freq Offset
8.9715 MHz OH 8.9715 MHz OH
Transmit Freq Error 9.774 kHz OBW Power 99.00 % Transmit Freq Error 9.808 kHz OBW Power 99.00 %
x dB Bandwidth 9.514 MHz x dB -26.00 dB x dB Bandwidth 9.539 MHz x dB -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
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 1IMHz. RB of the spectrum is
3.9kHz and VB of the spectrum is 12kHz (GSM/GPRS/EDGE).

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

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

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

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

g. 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
0

[ 2_0C
larker 1 823.995000000 MHz

‘SENSEINT P
#avg Type: RMS

2PM 201, 2015

Channel

SENSEIN

Peak Search

251

AILIGIORDL15Z3PM A DL, 2015
#Avg Type: RMS. Peak Search

ACE[123 45 6 larker 1 849.022000000 MHz B TRAEL 2345 &
PHO: Wids o 171g: Free Run | PHO: Wide (0 1715 Free Run TYPE Feeted
IFGainlaw  #Atten: 30 dB oeTlANNNHN ow | #Atten: 30 dB cET/ANNNHN
Next Peak| NextPeak|
Mkr1 823.995 MHz Mkr1 849,022 MHz
Ref Offset 15 dB. Ref Offset 15 dB
{0dBidly _Ref 35.00 dBm -16.36 dBm [ggBidv_Rer 35.00 d8m -16.62 dBm
og
0 Next Pk Rightll | - Next Pk Righﬁ
I
15 Wil — 150
. b Next Pk Left| i , Next Pk La%
W _‘,' "
s L. A00 - '-I
1 i . Marker Delta / 200 e8] Marker Del
150 - - -150 -
Wy kil
x50 o B0l
Ty Mkr—CF| J Mkr—CF
50 7 ot
e Mkr—RefLvilf | **° - Mkr—RefLvi
N e
50 bt A =50 | Mgty L
More ‘ ‘ More,
Center 824.0000 MHz Span 1.000 MHz 1 of 2l | Center 849.0000 MHz Span 1.000 MHz 1012
#Res BW 3.9 kHz #VBW 12 kHz #Sweep 1.00 s (1001 pts) #Res BW 3.9 kHz #VBW 12 kHz #Sweep 1.00 s (1001 pts)
sc staTus s sTanus
Channel 128 Channel 251
A Agilent Spectrum Analyzer - Swept S
| =g o A DLI5D5PM A 0L, 2015 " 1w 58 o SESEN T R—
larker 1 823.086000000 MHz HAvg Type: RMS maElagasg| PeakSearch jarker 1 849.023000000 M | #avg Type: RMS macelrzassg| ook Searc
PHO: Wide Trig: Free Run | i Trig: Free Run TPE [MAAMAW
IFGainlaw  #Atten: 30 dB ETIANNNNN #Asten: 30 4B ET|A NNAH K
NextPeak NextPeak
Ref Offset 15 dB: Mkr1 823.986 MHz Ref Offest 16 dB Mkr1 849.023 MHz
[ggeidy_Ref 35.00 dBm -22.75 dBm [ggBidv_Rer 35.00 d8m -26.89 dBm
0 Next Pk Rightll | - Next Pk Righﬁ
18, 150| .
sa it N Next Pk Left Ny, Next Pk LQ%
4 i
sm . 500 A b
|, . Marker Delta I i 200 ) Marker Del
150 ¥ -15.0 -
R ¥ y
|
%0 —- 250 e ETL
il t‘ Mkr—CF L ‘| Mkr—CF
! \
50 * o SO T
i g {l
a0 i+ Mkr—RerLviff| Micr—RefLvi
wy’
0 LN 50 i
YN AT LA L Lo T
apud il et 1 More) i ! More
Center 824.0000 MHz Span 1.000 MHz 1 of 2l | Center 849.0000 MHz Span 1.000 MHz 1012
#Res BW 3.9 kHz #VBW 12 kHz #Sweep 1.00 s (1001 pts) #Res BW 3.9 kHz #VBW 12 kHz #Sweep 1.00 s (1001 pts)
sc staTus s sTanus

WCDMA

Agilent Spectrum Analyzer - Swept SA

4132

Agilent Spectrum Analyzer - Swept SA

4233

RF EFES A Lo OFF [12:59:54PM ALGOY, 2015 RF EFES SENSEINT Ao DLO0:S3PM ALQOL, 2015
Marker 1 824.000000000 MHz #Avg Type: RMS waEosas 0|  PeakSearch Yo e 47849.000000000 MHZ Tre-Fres #Avg Type: RMS maz[razasg) FPeakSearch
e cerla NNN NN oamton ™ Shtion: 30 4B T/ NNNN N
NextPeak NextPeak
Ref Offset 16 4B Mkr1 824.000 MHz Ref Offset 16 48 Mkr1 849,000 MHz
[ggeiiv__Ref 30.00 dBm -19.82 dBm [ggeiiv__Ref 30.00 dBm -20.77 dBm
w0 Next PkRight} | ., Next Pk Right]
10. 10 — ———
Next Pk Lefif Next Pk Lefif
o o
-0 130 ot -0 130 ot
’1 Marker Delta 1 Marker Defta
-00 -00
200 200
= MKr—CF MKr—CF
-400 -400 -
oo Mkr—RefLvif | * Mkr—RefLvl
£00 £00
More| More|
Center 824.000 MHz Span 5.000 MHz 10r2| | Center 849.000 MHz Span 5.000 MHz 02|
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
wse — =S —
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LTE Band 5

Channel Bandwidth: 1.4MHz

Channel 20407 1RB Channel 20643 1RB
F 0@ DO SENSE INT AN C 03:50:33PM Mg 01, 2015 F 0@ DO SENSE INT AN C D4:03:12PM A 01, 2015
arker 1 824.000000000 MHz #Avg Type: Log-Pur macfizagse| PeakSearch arker 1 849.000000000 MHz #Avg Type: Log-Pur macfizagse| PeakSearch
PHO; Wiide Trig: Free Run PHO: Wi (5 Trig: Free Run |
IFGain:low  #Atten: 30 dB CETlANNNNN (FGainlow — HAtten: 30 dB oerjANNNN N
Mkr1 824.000 MHz NextPeak Mkr1 849.000 MHz NextPeak
Ref Offset 16 dB Ref Offset 16 dB
{0deid_Ref 30.00 dBm -26.04 dBm {0deid_Ref 30.00 dBm -25.48 dBm
og o0
Next Pk Rightl] | ..., Next Pk Right
Next Pk Left| Next Pk Left|
0o 0o
10 1, 1300 dany 10 1300 derd
Marker Delta . Marker Delta
2 E 1
[} g,
= - L
b Mkr—CF| ~ Mir—cH
400 o 400
e g,
Ll s Mir—RefLvif | < e Mkr—RefLy
- -
More More
Center 824.0000 MHz Span 1.000 MHz 1of2ff | Center 849.0000 MHz Span 1.000 MHz 10f2|
#Res BWW 13 kHz #VBW 51 kHz #Sweep 1.00s (1001 pts) #Res BWW 13 kHz #VBW 51 kHz #Sweep 1.00 s (1001 pts)
s sramus s sramus

Channel

Agilent Spectrum Analyzer - Swept SA

6 RB

Channel

Agilent Spectrum Analyzer - Swept SA

6 RB

DH:04:73PM Mg 0L, 2015

SENSE INT . rwm l..I-J “F Eﬁ:u'_:'l;fc': AugOL, 2015 Peak Sesrch SENGE!INT . WPA-'I:\-J “F 2P Peak Search
Log-Purr race[y 2 : Log-Pur e
i Frea um vg Type: Log: [f23s56 g Free Run v Type: Log: [f23s56
WGain:Low  #Atten: 30 dB ceTlA NNNA N #arten: 30 dB cerlA NN
Ref Offset 16 4B Mkr1 823.996 MHz NextPeak Ref Offset 16 B MKr1 849.001 MHz NextPeak
[3geid_Ref 30.00 d&m -31.53 dBm [3geid_Ref 30.00 d&m -32.73 dBm
200 Next Pk Rightff | | Next Pk Right
- a2 » Next Pk Left| > Next Pk Left|
Ll Ll
0 1300 dérr 10 1300 derd
Marker Delta Marker Delta
-0 = - -0
1. 1
@ - @
NP Mkr—CF - Mkr—CF
aih, - e m o - - - .
400 e 400 it
- Mkr—RefLvlf | Mkr—RefLvl
@ @
More, More,
Center 824.0000 MHz Span 1.000 MHz 1of2f | Center 849.0000 MHz Span 1.000 MHz 10f2|
#Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 s (1001 pts) #Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 s (1001 pts)
usc stanus usc stanus
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LTE Band 5

Channel Bandwidth: 3MHz

Channel 20415 1RB Channel 20635 1RB
F 0@ DO SENSE INT NG T D4:28:33PM Mg 01, 2015 F 0@ DO SENSE INT AAIEN T D4:30:20PM A 01, 2015
arker 1 824.000000000 MHz #Avg Type: Log-Pur macfizagse| PeakSearch arker 1 849.000000000 MHz #Avg Type: Log-Pur macfizagse| PeakSearch
"FHO: Wide Trig: Free Run PO Wids o Trig: Free Run
WFGain:Low | SAtten: 30 dB cerlA NNNN N PHO: Wide o) peten: 30 48 s
Mkr1 824.000 MHz NextPeak Mkr1 849.000 MHz NextPeak
Ref Offset 16 dB Ref Offset 16 dB
{0deid_Ref 30.00 dBm -24.97 dBm {0deid_Ref 30.00 dBm -25.50 dBm
og 00
200 Next Pk Rightff | | Next Pk Right
Next Pk Left| Next Pk Left|
0o 0o
10 1300 derd 10 1300 derd
1. Marker Deltal kS Marker Delta
E 1 - E w1y
=) - — =) T
Mkr—CF Mkr—CF
-40.0 -40.0
w0 - Mkr—RefLviff | < . Mkr—RefLvl
- -
More More
Center 824.0000 MHz Span 1.000 MHz 1of2f | Center 849.0000 MHz Span 1.000 MHz 10f2|
#Res BWW 30 kHz #VBW 100 kHz #Sweep 1.00s (1001 pts) #Res BW 30 kHz #VBW 100 kHz #Sweep 1.00 s (1001 pts)
usc ranus s sramus

Channel

Agilent Spectrum Analyzer - Swept SA

15 RB

Channel

Agilent Spectrum Analyzer - Swept SA

15R

D43L03PM Mg 0L, 2015

B
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SEVGENT - rwm o LT T HbET A m,&'[w . Thace Peak Search
:Log-Puir race[1 3 : Log-Pr RACE[T 2
Lt Frecrum vg Type: Log [123456 Trg FresRun vg Type: Log [123456
WWGain:Low | RAtten: 30 dB ceTlA NNNA N #arten: 30 dB ceTlA NNNA N
NextPeak| NextPeak|
Mkr1 823.999 MHz Mkr1 849.006 MHz
Ref Offset 15 dB Ref Offset 15 dB
[3geid_Ref 30.00 d&m -31.01 dBm [3geid_Ref 30.00 d&m -34.90 dBm
200 Next Pk Rightff | | Next Pk Right
" Next Pk Left| - . Next Pk Left|
Ll — Ll =
10, 1300 derd 0 1300 derd
Marker Delta Marker Delta
- -2
1
@ = =) 1
_ PP e Mikr—CF ’ Mkr—CF
400 . 400 T P
- Mkr—RefLviff | < Mkr—RefLvl
@ @
More, More,
Center 824.0000 MHz Span 1.000 MHz 1of2f | Center 849.0000 MHz Span 1.000 MHz 10f2|
#Res BW 30 kHz #VBW 100 kHz #Sweep 1.00 s (1001 pts) #Res BW 30 kHz #VBW 100 kHz #Sweep 1.00 s (1001 pts)
usc staTus usc staTus
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LTE Band 5

Channel Bandwidth: 5MHz

Channel 20425 1RB Channel 20625 1RB
R 0@ OC SENSE INT NG T D4:54:45PM Aug D1, 2015 F 0@ OC SENSE INT AAIEN T D4:5T:20PM Aug D1, 2015
arker 1 824.000000000 MHz #Avg Type: Log-Pur macfizagse| PeakSearch arker 1 849.004000000 MHz #Avg Type: Log-Pur macfizagse| PeakSearch
"FHO: Wide Trig: Free Run PO Wids o Trig: Free Run
WFGain:Low | SAtten: 30 dB cerlA NNNN N PHO: Wide o) peten: 30 48 cer/A NN N
Mkr1 824.000 MHz NextPeak MKr1 849.004 MHz NextPeak
Ref Offset 16 dB Ref Offset 16 dB
{0deid_Ref 30.00 dBm -27.70 dBm {0deid_Ref 30.00 dBm -27.33 dBm
og 00
200 Next Pk Rightff | | Next Pk Right
Next Pk Left| Next Pk Left|
0o 0o
10 1300 derd 10 1300 derd
Marker Delta Marker Delta
i 1 -0
[
=1 = =1
Mkr—CF| Mkr—CF|
400 — 00 e
@ Mkr—RefLvlf | Mkr—RefLvl
- -
More More
Center 824.0000 MHz Span 1.000 MHz 10of2ff | Center 849.0000 MHz Span 1.000 MHz 10f2|
#Res BWW 100 kHz #VBW 300 kHz #Sweep 1.00s (1001 pts) #Res BWW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
s sramus s sramus

Channel

25 RB

Channel

Agilent Spectrum Analyzer - Swept SA

25 RB

P —
F SR DC SENSE INT AAALIGH C D4:56:20PM Mg 0L, 2015 SENGE!INT G C D4:58:01PM Mg 0L, 2015
arker 1 823.998000000 MHz #Avg Type: Log-Pur mac[i2aasa|  Peak Search #Avg Type: Log-Pur mac[i2aasa|  PeakSearch
PHO: Wids (g 17ig: Free Run Trig: Free Run
WFGain:Low WAtten: 30 dB ceTlA NNNA N #Arten: 30 dB cerlA NN
Ref Offset 16 4B Mkr1 823.998 MHz NextPeak Ref Offset 16 B MKr1 849.001 MHz NextPeak
[3geid_Ref 30.00 d&m -28.97 dBm [3geid_Ref 30.00 d&m -34.62 dBm
200 Next Pk Rightff | | Next Pk Right
; NextPkLeftf | Next Pk Left|
Ll - Ll
0 1300 derd 10 1300 derd
Marker Delta Marker Delta
-0 -0
» SN - » 1
Mkr—CF Mkr—CF
00 00 e =
- Mkr—RefLviff | < Mkr—RefLvl
@ @
More, More,
Center 824.0000 MHz Span 1.000 MHz 1of2f | Center 849.0000 MHz Span 1.000 MHz 10f2|
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
usc stanus usc stanus
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LTE Band 5

Channel Bandwidth: 10MHz

Channel 20450 1RB Channel 20600 1RB
F EFES SENSE INT NG T D5:01:23PM Mg 01, 2015 F EFES SENSE INT AAIEN T D5:03:34PM A 01, 2015
arker 1 823,998000000 MHz #Avg Type: Log-Pur macfizagse| PeakSearch arker 1 849.005000000 MHz #Avg Type: Log-Pur macfizagse| PeakSearch
"FHO: Wide Trig: Free Run PO Wids o Trig: Free Run
WFoainlow | BAtten: 30 dB cerlA NNNN N PHO: Wide o) peten: 30 48 s
Mkr1 823.998 MHz NextPeak Mkr1 849,005 MHz NextPeak
Ref Offset 16 dB Ref Offset 16 dB
{0deid_Ref 30.00 dBm -40.61 dBm {0deid_Ref 30.00 dBm -39.84 dBm
og 00
200 Next Pk Rightff | | Next Pk Right
Next Pk Left| Next Pk Left|
0o 0o
10 1300 derd 10 1300 derd
Marker Delta Marker Delta
i -0
=1 =1 =
" Mir—CF “ Mir—CF
400 L 400 —
o . Mir—RefLvif | < Mkr—RefLvl
- -
More More
Center 824.0000 MHz Span 1.000 MHz 10of2ff | Center 849.0000 MHz Span 1.000 MHz 10f2|
#Res BWW 100 kHz #VBW 300 kHz #Sweep 1.00s (1001 pts) #Res BWW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
usc ranus usc sramus

Channel

50 RB

Channel

Agilent Spectrum Analyzer - Swept SA

50 RB

P —
SENSE INT . rwm l..I-J “F DS:UZ:'I::?C': AugOL, 2015 Peak Sesrch SENGE!INT . WPA-'I:\-J “F DS:U&:'B;:?C': AugOL, 2015 Peak Search
:Log-Puir RACE[T 2345 6 : Log-Pwr e
T Trig: Free Run e “ oo AREREH Trig: Free Run e tee s
WGain:Low  #Atten: 30 dB ceTlA NNNA N #arten: 30 dB cerlA NN
Ref Offset 16 B Mkr1 823.994 MHz NextPeak Ref Ofsct 16 6B Mkr1 849.002 MHz NextPeak
[3geid_Ref 30.00 d&m -32.21 dBm [3geid_Ref 30.00 d&m 45 dBm
200 Next Pk Rightff | | Next Pk Right
Next Pk Left| Next Pk Left|
Ll Ll
v Hta| o T
Marker Delta Marker Delta
-0 -0
1
@ - @ \ 1
o - T Mkr—CF ’ Mkr—CF
400 400 — - e
- Mkr—RefLvlf | Mkr—RefLvl
@ @
More, More,
Center 824.0000 MHz Span 1.000 MHz 1of2f | Center 849.0000 MHz Span 1.000 MHz 10f2|
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
usc staTus usc 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

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

Peak to Average Ratio Peak to Average Ratio
Frequenc Frequenc
Channel q y (dB) Channel q y (dB)
(MHz) (MHz)
GSM EDGE WCDMA
128 824.2 0.14 3.21 4132 826.4 3.18
189 836.4 0.14 3.14 4182 836.4 2.99
251 848.8 0.14 3.11 4233 846.6 3.01
Spectrum Plot of Worst Value
Agilnt Spactrum Analyzer - Pawer Stat CCOF Agilnt Spactrum Analyzer - Pawer Stat CCOF
; S Ti Ganter Froq: 824 200000 MHz Radlo Std: Noma - Frequency ; S Ti Ganter Froq: 824 200000MHz Radlo St Noma - Frequency
824200000 MHz == Trig: Vidao" Counts:1.00 M1.00 Mpt Center Freq 824.200000 MHz == Trig: Vidao" Counts:1,00 Mi1.00 Mpt
MFGainiow | BAsten: 30 dB MFGainiow | BAsten: 30 dB
Average Power 100 % Average Power 100
3\ Center Freq)| Center Freq)|
32.80 dBm \ 24200000 MHz| 26.47 dBm -\ 24200000 MHz|
97.53 % at 0dB 109 T 49.77 % at 0dB 109 )
\ \
W W
1% | 1% i
100%  0.11dB 01% 100% 264dB 01 %
1.0% 0.13dB 1.0% 3.12dB
0.1% 0.14 dB . socoooomee] | 0.1 % 3.21dB . 5000000 MEn]
001%  0.15dB oor e vl | 001% 32408 oor e )
0.001% 0.15dB Freq Offset 0.001% 3.25dB FreqOffset
0.0001% 0.15dB 0.001 onzl | 0.0001% 3.25dB 0.001 v
Peak 0.15dB Peak 3.41dB
32.95 dBm . | 29.88 dBm .
0.0001 % 538 1dB 0.0001 % 538 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
WCDMA
S Ti Gantar Froq: 826 400000 MHz Radlo Std: Noma - Frequency
Center Freq 826.400000 MHz = rrlg:m.;{m Counts:1.00 MI1.00 Mpt
HIFGainLow #Arten: 30 dB
Average Power 100
Center Freq)|
23.74 dBm 826400000 MHz|
53.30 % at 0dB 109
1% “
\
100%  1.68dB 01% ‘
1.0% 268 dB H
01%  318dB sors \ 00000 His
001%  3.41dB - ‘ [pute Man
0.001% 3.56dB \ FreqOftset
0.0001 % 3.58 dB 0.001 0Hz
Peak 3.58 dB
27.32 dBm .
0.0001 %535 20dB
Info BW 5.0000 MHz
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LTE Band 5

Channel Bandwidth: 1.4MHz

Channel Bandwidth: 3MHz

Peak to Average Ratio Peak to Average Ratio
Channel Fn(el\(}ti'ezr;cy (dB) Channel Frt(e&t:'ezr;cy (dB)
QPSK 16QAM QPSK 16QAM
20407 824.7 5.01 6.20 20415 825.5 5.35 6.90
20525 836.5 4.62 6.01 20525 836.5 4.99 6.27
20643 848.3 4.52 5.76 20635 847.5 4.98 6.41

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Power Stal

1.4MHz /

ccoF

QPSK

Agilent Spectrum Analyzer - Power Stal

ccoF

1.4MHz / 16QAM

A ENGEINT A DS:20:55PM A OL, 2015 Froquency T A ENGE INT X D41 19157 PM A 0L, 2015 Frequency
B24.700000MHz | S et T om0 Wit o gt Center Freq 824.700000 MHz ____| SactsrTued, o4 700000 st conaroowpr oo™
MFGainiow | BActen: 30 dB MEGaimtLow  Béten: 30 dB
Average Power 100 Average Power 100
23.18dBm wcrcon| | 2187 dBm ™ oiooldin
45.88 % at 0dB 109 43.64 % at 0dB 109
1% ) 1%
\] \‘
100% 261dB 01 % | 100% 295dB 01 %
1.0% 4.46 dB 1.0% 5.16 dB \
0.1% 5.01dB oors socoooomee] | 0.1 % 6.20 dB oors ‘ 5000000 MEn]
001% 517dB - [pute Yl 001%  674dB - | [pute Man
0.001% 519dB Freq Offset 0.001% 6.87dB FreqOffset
0.0001% 5.19dB 0.001 orzf | 0.0001% 6.828dB 0.001 Py
Peak 521dB Peak 6.88 dB
28.39 dBm . 28.75 dBm .
0.0001 %535 20d8 0.0001 %535 20d8
Info BW 5.0000 MHz Info BW 5.0000 MHz
3MHz / QPSK 3MHz / 16QAM
- =5t Cll'\lmrf.r.‘.l= m 500000 MHz & R?:If;:‘“l:oﬁ? = Freguency : o Cll'\lmrf.r.‘.l= m 500000 MH2 a R?:If;’:‘“l::i? = Frequency
Center Freq 825.500000 MHz — Vrlgzsm.n“.'m Counts:1.00 MH.00 Mpt : Center Freq 825.500000 MHz — Vrlgzsm.n“.'m ‘Counts:1.00 M1.00 Mpt :
MFGainiow  BAtten: 30 dB MEGaimtLow  HAen: 30 dB
Average Power 100 Average Power 100
23.02dBm ansocon| | 2145 dBm opssooldin
4417 % at 0dB 10% N 41.73 % at 0dB 10% N
\
1% \ 1% A
\
| \
100% 261dB 01 % » 100% 285dB 01 % \
1.0% 4.82dB 1.0% 5.60 dB \\
0.1% 535 dB oors socoooomee] | 0.1 % 6.90 dB oors 5000000 MEn]
001%  550dB - [pute Yall| 0.01%  7.46dB - [pute Man
0.001% 553dB Freq Offset 0.001% 7.49dB Freq Offset
0.0001 % 553 dB 0.001 0Hz, 0.0001 % 7.51dB 0.001 0Hz
Peak 557 dB Peak 7.52dB
28.59 dBm . 28.97 dBm .
0.0001 %535 20d8 0.0001 %535 20d8
Info BW 5.0000 MHz Info BW 5.0000 MHz
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LTE Band 5
Channel Bandwidth: 5MHz Channel Bandwidth: 10MHz
Peak to Average Ratio Peak to Average Ratio
Frequenc Frequenc
Channel q y (dB) Channel q y (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
20425 826.5 5.52 7.00 20450 829.0 5.79 7.23
20525 836.5 4.74 6.16 20525 836.5 471 6.17
20625 846.5 4.94 6.63 20600 844.0 4.95 6.53
Spectrum Plot of Worst Value
5MHz / QPSK 5MHz / 16QAM
Agient Specirum Analyzer - Power St CCOF Agient Specirum Analyzer - Power St CCOF
T a9 ENGEINT A DSG0P A0L, 15 Frequency L ] L £h PAA7: 418 AL, 2013 Frequency
T e Coumiact 00 MG Mt T e a0 MG Mt
MFGaintow  WAtten: 30 dB MFGaintow  WAtten: 30 dB
Average Power 100 Average Power 100
CenterF| CenterF|
23.13 dBm 325:;:1:1:0 ;:I: 21.53 dBm - 325:;:1:1:0 ;:I:
43.15 % at 0dB 104 N 41.66 % at 0dB 104 N
\ \
1% \ 1% '
\ \
100%  2.60dB 04% ! 100%  2.85dB 04% |
1.0% 4.86 dB | 1.0% 5.67 dB
0.1% 552 dB . socoooomee] | 0.1 % 7.00 dB . \,‘ 5000000 MEn]
001%  569dB oons e vl | 001%  7.67dB oons ‘ e Man
0001% 573dB Freqomeel] | 0001 % 77548 Freqome]
00001 % 5.73dB 0.001 owz| | 0.0001% 7.75dB 0.001 0Hz
Peak 575dB Peak 7.78 dB
28.88 dBm . 29.31 dBm .
0.0001 0dB 20dB 0.0001 0dB 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
10MHz / QPSK 10MHz / 16QAM
F 50 R . T 05:12:54PM Aug D1, 2015 F 500 & 05:11:55PM Aug D1, 2015
Center Freq 829.000000 MHz Contar Frag: B8 000000 MKz o w0 w1 S Hoe Frequency Center Freq 829.000000 MHz Contar Frag B8 000000 MH: oo w1 S Hone Frequency
W Gaimtow | WAten: 30 dB i W Gaimtow | WAten: 30 dB .
Average Power 100 Average Power 100
CenterFi - CenterFi
23.02dBm SZB,;::]:D’D ;:I: 21.40 dBm h . SZB,;::]:D’D ;:I:
43.26 % at 0dB 104 41.30 % at 0dB 104
. N\
1% v 1% -
\ \
\ 4
\ \
100% 260 dB 01% | 100% 287 dB 01% |
1.0% 5.05 dB 1.0% 579 dB |
0.1% 579 dB . socoooomee] | 0.1 % 7.23dB . i 5000000 MEn]
001% 597 dB oons e vl | 001%  7.95dB oons e Man
0.001% 6.04dB Freqomeel] | 0001 % 81948 I Freqoftes]
0.0001 % 6.05dB 0001 owz | 0.0001% 8.20dB 0.001 oHz
Peak 6.08 dB Peak 8.22 dB
29.10 dBm . 29.62 dBm .
0.0001 0dB 20dB 0.0001 0dB 20dB
Info BW 10.000 MHz Info BW 10.000 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 —13dBm.

4.6.2 Test Setup

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

4.6.3 Test Procedure

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

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

GSM

EDGE

Channel 189

Channel 189

Agilent Spectrum Analyzer - Swept SA

DL4317PM gL, 2015

Agilent Spactrum Analyzer - Swept SA
SENSE INT . YT DL:20:09PM Mg 0L, 2015 SENGE!INT f T
Avg Type: Log-Pur mac[i2aasa|  FeakSearch Ava Type: Log-Pwr ruciza4sg| PeakSearch
Fam T Trig: Free Run PO om0 THig: Free Run
IFGain:Low — HAtten: 30 B cerle NN WFGainLow | BAtten: 30 dB cETP NNNRN
Next Peak| Next Peak|
Mkr1 3.880 6 GHz Mkr1 3.857 2 GHz
Ref Offset 16 4B Ref Offset 16 4B
{0deidy_Ref 35.00 dBm -30.39 dBm {0deidy_Ref 35.00 dBm -30.42 dBm
og og
20 Next Pk Rightff | .| Next Pk Right
oo Next Pk Left| oo Next Pk Left|
5 5
. Marker Delta . Marker Delta
16 16
* 1 * 1
[} Mkr—CF [] Mkr—CF
Ll b " " e o Lol Lliay P
=0 z Mgy g 50 d e Lnatm S
8 Mkr—RefLvlf | Mkr—RefLvl
= 5
More, More,
Start 30 MHz Stop 9.000 GHz 1of2 | Start 30 MHz Stop 9.000 GHz 10f2)
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505 ms (20000 pts)
usc stanus usc stanus

WCDMA

Channel

Agilent Spectrum Analyzer - Swept SA

4182

DO Mg 0L, 2015

F W@ DC SENSE INT AAALIGH
arker 1 3.858138006945 GHz Avg Type: Log-Pur maElagasg| PeakSearch
PG Fas T Trig: Free Run
IFGain:Low #Arten: 30 dB Dﬂ"’ NNNHN
NextPeak
Mkr1 3.858 1 GHz
Ref Offset 16 dB
{9 e Ref 35.00 dBm -29.86 dBm
Next Pk Right
. Next Pk Left|
5
R Marker Delta
15,
* - 1
' Mkr—CF|
0 e i Ll TR A
. [
* Mkr—RefLvl
=
More
Start 30 MHz Stop 9.000 GHz 10f2
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501 ms (20000 pts)
sc stars
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LTE Band 5

Channel 20525

Channel Bandwidth: 1.4MHz

Channel Bandwidth: 3MHz

& EFES SEMEE INT| A\ ALIGN OFF [04:23:25PM AugO1, 2015 & EFES SEMSE INT] A\ ALIGN OFF D4:35:50PM kgDl 2015
arker 1 2.969615980799 GHz Avg Type: Log-Pur maczfioqsg| Pask Search arker 1 5.020709035452 GHz Avg Type: Log-Pur macfioaqsg| Pask Search
PN0; Fast 5 Trig: Free Run o PHD: Fasi T30 Trig: Free Run o
IFGain:Low #Atten: 30 dB oe IFGain:L ow BAtten: 30 dB Les
Mkr1 2.969 6 GHz NextPeak Mkr1 5,020 7 GHz NextPeak
Ref Offset 16 dB Ref Offset 16 dB
{0deidy _Ref 35.00 dBm -30.30 dBm {0deidy _Ref 35.00 dBm -30.15 dBm
0g 09
Next Pk Rightlf | .., Next Pk Right
- Next Pk Left| - Next Pk Left|
5 5
e Marker Delta e Marker Delta
5 5
=) 1 E] 1
[ Mkr—CF [] Mkr—CF
|- frrenrn " T e _alia
%0 iy " 0 i i -
4 Mkr—RefLvif | Mkr—RefLv
- =
More More
Start 30 MHz ‘Stop 9.000 GHz 1or2ff | start 30 MHz ‘Stop 9.000 GHz 10f2
#Res BW 1.0 MHz #VEW 3.0 MHz #Sweep 505 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505 ms (20000 pts)
usc srarus usc srarus

Channel Bandwidth: 5SMHz

Peak Search

Channel Bandwidth: 10MHz

Peak Search

et NN N

oo weie WA
NextPeak NextPeak
Ref Offset 16 4B Mkr1 3.112 7 GHz RefOffset 16 4B Mkr1 4.840 0 GHz
[3goidy_Ref 35.00 dBm -29.41 dBm [3goidy_Ref 35.00 dBm -30.25 dBm
20 Next Pk Rightl§ | ., Next Pk Right
- Next Pk Left| - Next Pk Left|
5 5
e Marker Delta e Marker Delta
18 5
=) 1 =) 1
L4 Mkr—CF, [} Mkr—CF,
il s Lo i e L M
0 it N Mooy 0 Ly e’ e
4 Mkr—RefLvif | Mkr—RefLvl
= 5
More, More,
Start 30 MHz Stop 9.000 GHz 1or2{fl | start 30 MHz Stop 9.000 GHz 10f2]
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505 ms (20000 pts)
usc — usc —
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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 equal to —13dBm.

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
0.8m height of Turn Table, rotated the table around 360 degrees to search the maximum radiation power
and receiver antenna shall be rotated vertical and horizontal polarization and moved height from 1m to
4m to find the maximum polar radiated power. The “Read Value” is the spectrum reading the maximum
power value.

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

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.|.P.R
power - 2.15dBi.

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

4.7.3 Deviation from Test Standard

No deviation.

4.7.4 Test Setup

Radio ahsorbing material gielded Case Ground Plane

Spectrum

L1
]h"*_'«-\q:[:lﬂﬂﬂ
Doo G

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

Report No.: RF150729C02 Page No. 39/49 Report Format Version: 6.1.1




4.7.5

GSM:

Test Results

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch
Data: 9
{}Leym {dBm/m) Date: 2015-09-01
-10.0 PART 22124
- 6dB
-20.0
-30.0|
-40.0|
-50.0 3
2
60.0| 4
5
-70.0| 4
. 30 1824, 3618. 5412, T206. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 3m Horizontal
Remark : GSM 850_Link_CH189
Tested by: Karl Lee
Plane F
Read Limit  Ower
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 68.87 -62.98 -50.82 -13.88 -49.98 -12.96 Peak
2 98.85 -55.84 -45.66 -13.98 -42.84 -10.18 Peak
3 198.38 -50.87 -44.34 -13.80 -37.97 -5.73 Peak
Ll 421.18 -78.23 -67.82 -13.88 -57.23 -3.21 Peak
5 619.28 -67.77 -67.99 -13.80 -54.77 0.22 Peak
6 923.88 -64.73 -68.66 -13.00 -51.73 3.93 Peak
7 pp 2509.20 -19.93 -31.21 -13.88 -6.93 11.28 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
uLe‘UeI{dBmfm] Date: 2015-09-01
-10.0 PART 22124
-6dB
-20.0
8
-30.0
-40.0
-50.0|
3 i
60.0( |5
5
-10.0 %
ad 30 1824. 3618, 5412, T206. 9000
Frequency (MHz)
Site 966 chamber 1
Condition: PART 22/24 3m Vertical
Remark : GSM 858_Link_CH189
Tested by: Karl Lee
Plane Y
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 48.09 -54.82 -48.59 -13.00 -41.82 -13.43 Peak
2 125.84 -63.83 -55.88 -13.00 -58.83 -7.95 Peak
3 198.38 -57.24 -51.51 -13.886 -44.24 -5.73 Peak
4 414,88 -71.68 -68.60 -13.600 -58.68 -3.88 Peak
5 6£11.58 -68.51 -68.82 -13.88 -55.51 @.31 Peak
6 943.38 -64.85 -68.89 -13.806 -51.85 4.84 Peak
7 1672.88 -56.79 -64.70 -13.80 -43.79 7.91 Peak
8 pp 2509.20 -24.43 -35.71 -13.00 -11.43 11.28 Peak
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EDGE:

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5
DLe\reI{derm} Date: 20150902
-10.0 PART 22124
-6dB
-20.0
1
-30.0
-40.0
-50.0
-60.0
-T0.0
& 1000 2600. 4200. 5800. T400. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 3m Horizontal
Remark : EDGE 850 Link CH189
Tested by: Karl Lee
Plane Y

Read Limit  Over
Freq Level Level Line Limit Factor Remark

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

1 pp 2589.20 -28.89 -40.17 -13.60 -15.89 11.28 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6
uLe\reI{dBmfm} Date: 2015-09-02
-10.0 PART 22124
-6dB
-20.0
-30.0 1
-40.0
-50.0|
-60.0
-10.0
ad 1000 2600. 4200. 5800. T400. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 3m Vertical
Remark : EDGE 850_Link_CH189
Tested by: Karl Lee
Plane Y

Read Limit  Over
Freq Level Level Line Limit Factor Remark

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

1 pp 2509.20 -32.69 -43.97 -13.80 -19.69 11.28 Peak
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WCDMA:

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5
DLe‘uel{dBmfm} Date: 20150902
-10.0 PART 22124
-6dB
-20.0
-30.0
-40.0
-50.0
1
-60.0
-T0.0
& 1000 2600. 4200. 5800. T400. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 3m Horizontal
Remark : Band V_Link CH4182
Tested by: Charles Hsiao
Plane Y

Read Limit  Over
Freq Level Level Line Limit Factor Remark

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

1 pp 1672.808 -58.23 -66.14 -13.80 -45.23 7.91 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6
uLe\reI{derm} Date: 2015-09-02
-10.0 PART 22124
-6dB
-20.0
-30.0
-40.0
-50.0|
1
-60.0
-10.0
ad 1000 2600. 4200. 5800. T400. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 3m Vertical
Remark : Band V_Link_CH4182
Tested by: Charles Hsiao
Plane Y

Read Limit  Over
Freq Level Level Line Limit Factor Remark

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

1 pp 1672.88 -58.54 -66.45 -13.80 -45.54  7.91 Peak
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LTE Band 5
Channel Bandwidth: 10MHz / QPSK

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9
DLeUeI (dBm/m}) Date: 20150902
-10.0 PART 22124
GdB
-20.0
-30.0 !
-40.0
-50.0 2
2
-60.0 ’
5 i}
700 4
8 30 1824, 3618. 5412, T206. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 3m Horizontal
Remark : LTE_Band 5_QPSK(1,8) 1@M_CH20525
Tested by: Charles Hsiao
Plane X
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 68.34 -63.58 -50.76 -13.88 -50.58 -12.82 Peak
2 98.85 -56.68 -46.50 -13.88 -43.68 -108.18 Peak
3 199.65 -49.97 -44.19 -13.0@ -36.97 -5.78 Peak
4 A422.50 -70.82 -67.57 -13.86 -57.82 -3.25 Peak
5 619.206 -67.87 -68.089 -13.88 -54.87 8.22 Peak
5} 806.80 -65.88 -67.81 -13.00 -52.88 1.93 Peak
7 pp 2509.50 -30.33 -41.61 -13.80 -17.33 11.28 Peak

Report No.: RF150729C02 Page No. 46 / 49 Report Format Version: 6.1.1




Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
DLe‘UeI {dBmim} Date: 2015-09-02
-10.0 PART 22124
-6dB
-20.0
-30.0 i
-40.0
-50.0|
-60.0
5 5]
-10.0 &
ad 30 1824. 3618, 5412, T206. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 3m Vertical
Remark : LTE_Band 5_QPSK(1,8) 18M_CH20525
Tested by: Charles Hsiao
Plane : X

Read Limit  Over
Freq Level Level Line Limit Factor Remark

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

1 43.63 -55.54 -42.11 -13.80 -42.54 -13.43 Peak
2 151.77 -58.97 -51.08 -13.808 -45.97 -7.89 Peak
3 192.54 -57.81 -51.14 -13.06 -44.81 -5.87 Peak
4 433.88 -71.46 -68.08 -13.80 -58.46 -3.46 Peak
5 625.58 -68.15 -68.29 -13.08 -55.15 8.14 Peak
-] 800.58 -66.90 -68.91 -13.808 -53.98 2.81 Peak
7 pp 2509.50 -31.22 -42.50 -13.88 -18.22 11.28 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
Tel: 886-2-26052180
Fax: 886-2-26051924

Hsin Chu EMC/RF Lab/Telecom Lab
Tel: 886-3-5935343
Fax: 886-3-5935342

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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