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

Product: PDA Phone
Brand: KYOCERA
Test Model: E6810
Sample Status: Identical Prototype
Applicant: Kyocera Corporation c/o Kyocera Communications, Inc.
Test Date: May 02, 2016 ~ May 05, 2016
Standards: FCC Part 27, Subpart C, L

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 \/\/ LA
Prepared by : P

Ivonne Wu / Supervisor

C \J\h
Approved by : , Date: May 30, 2016

s
Stanley Wu / Assistant Manager

, Date: May 30, 2016
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2 Summary of Test Results
Applied Standard: FCC Part 27 & Part 2 (LTE 4)
FCC
Test Iltem Result Remarks
Clause
2.1046 Maximum Peak Output Power Pass Meet the requirement of limit
27.50(d)(4) P a '
2.1055 . . .
57 54 Frequency Stability Pass Meet the requirement of limit.
2.1049 Occupied Bandwidth Pass Meet the requirement of limit
27.53(h) P a '
27.50(d)(5) Peak to Average Ratio Pass Meet the requirement of limit.
27.53(h) Band Edge Measurements Pass Meet the requirement of limit.
227'15%52;) Conducted Spurious Emissions Pass Meet the requirement of limit.
51053 Meet the requirement of limit.
27‘ 53(h) Radiated Spurious Emissions Pass Minimum passing margin is -20.51 dB
) at 40.67 MHz.
Applied Standard: FCC Part 27 & Part 2 (LTE 13)
FCC
Test Iltem Result Remarks
Clause
21046 Maximum Peak Output Power Pass Meet the requirement of limit
27.50(b)(10) P a '
2.1055 . . .
57 54 Frequency Stability Pass Meet the requirement of limit.
2.1049 Occupied Bandwidth Pass Meet the requirement of limit
27.53(g) P a :
27.50(d)(5) Peak to Average Ratio Pass Meet the requirement of limit.
27.53(g) Band Edge Measurements Pass Meet the requirement of limit.
2.1051 Conducted Spurious Emissions Pass Meet the requirement of limit.
27.53(g)
51053 Meet the requirement of limit.
27’ 53(q) Radiated Spurious Emissions Pass Minimum passing margin is -18.57 dB

at 1564.00 MHz.
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2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT as specified in CISPR 16-4-2:

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

Report No.: RF160419C07-2 Page No. 6 /53 Report Format Version: 6.1.1
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2.2 Test Site and Instruments

s Model No. Serial No. Date of Calibration Due_ Dat(_e of

Manaufacturer Calibration
XZ‘?GE;*CG'V” N9038A MY51210203 Jan. 21,2016 Jan. 20, 2017
f\gﬁggt“m Analyzer N9010A MY52220314 | Sep. 03, 2015 Sep. 02, 2016
Spectrum Analyzer
SOMDE & SOPWARZ FSU43 101261 Dec. 17, 2015 Dec. 16, 2016
BILOG Antenna
SCHWARZBEGK VULB9168 9168-472 Jan. 07, 2016 Jan. 06, 2017
HORN Antenna
SCHWARZBESK BBHA 9120 D 9120D-969 Jan. 04, 2016 Jan. 03, 2017
Double Ridge Guide Horn
Antenna EMGO 3115 5619 Jan. 04, 2016 Jan. 03, 2017
BILOG Antenna
SCHWARZBEGK VULB 9168 9168-153 Jan. 07, 2016 Jan. 06, 2017
Loop Antenna EM-6879 269 Jul. 31, 2015 Jul. 30, 2016
Bluetooth Tester CBT 100980 Apr. 27, 2015 Apr. 26, 2017
Agilent Communications | = go64 geries 10 | MY53201073 Jul. 03, 2015 Jul. 02, 2017
Tester-Wireless
Eﬁgﬁ”p“f'er EMC 012645 980115 Dec. 21, 2015 Dec. 20, 2016
Eﬁgﬁ”p”ﬁer EMC 184045 980116 Dec. 21, 2015 Dec. 20, 2016
Erﬁg’f‘p”ﬁer EMC 330H 980112 Dec. 28, 2015 Dec. 27, 2016
f\g‘r’;’tiLMeter ML2495A 1232002 Sep. 21, 2015 Sep. 20, 2016
i;"r’;’tizsensor MA2411B 1207325 Sep. 21, 2015 Sep. 20, 2016
RF signal cable 309219/4
HUBERSUHNNER SUCOFLEX 104 9950114 Oct. 12, 2015 Oct. 11, 2016
RF signal cable
HUBERSUHNNER SUCOFLEX 104 250130/4 Oct. 12, 2015 Oct. 11, 2016
RF Coaxial Cable 8D-FB Cable-Ch10-01 |  Oct. 12, 2015 Oct. 11, 2016
Worken
Software E3
BV ADT 6.120103 NA NA NA
'I?A”Fte””a Tower MFA-440H NA NA NA
i Table MFT-201SS NA NA NA
Antenna Tower &Turn
Table Controller MF-7802 NA NA NA
MF
Radio Communication MT8820C 6201300640 | Aug. 10, 2015 Aug. 09, 2017
Analyzer
Communications
Tester-Wireless 8960 Series 10 MY53201073 Jul. 03, 2015 Jul. 02, 2017

Agilent

Report No.: RF160419C07-2

Page No. 7 /53

Report Format Version: 6.1.1




[BUREAU |
VERITAS

Note: 1. The calibration interval of the above test instruments is 12 / 24 months and the calibrations are
traceable to NML/ROC and NIST/USA.
2. The test was performed in HwaYa Chamber 10.
3. The horn antenna and preamplifier (model: EMC 184045) are used only for the measurement of
emission frequency above 1 GHz if tested.
4. The FCC Site Registration No. is 690701.
5. The IC Site Registration No. is IC7450F-10.
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3 General Information

3.1 General Description of EUT

Product PDA Phone

Brand KYOCERA

Test Model E6810

Status of EUT Identical Prototype

Power Supply Rating

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

Modulation Type

LTE

QPSK, 16QAM

Frequency Range

LTE Band 4 (Channel Bandwidth: 1.4 MHz)

1710.7 ~ 1754.3 MHz

LTE Band 4 (Channel Bandwidth: 3 MHz)

1711.5 ~ 1753.5 MHz

1712.5 ~ 1752.5 MHz

LTE Band 4 (Channel Bandwidth: 10 MHz

1715.0 ~ 1750.0 MHz

(
(
LTE Band 4 (Channel Bandwidth: 5 MHz)
(
(

LTE Band 4 (Channel Bandwidth: 15 MHz

1717.5 ~1747.5 MHz

LTE Band 4 (Channel Bandwidth: 20 MHz

1720.0 ~ 1745.0 MHz

e~ [~ [~ [~

LTE Band 13 (Channel Bandwidth: 5 MHz

779.5 ~ 784.5 MHz

LTE Band 13 (Channel Bandwidth: 10 MHz) 782.0 MHz

LTE Band 4 (Channel Bandwidth: 1.4 MHz) 1M09G7D

LTE Band 4 (Channel Bandwidth: 3 MHz) 2M70G7D

LTE Band 4 (Channel Bandwidth: 5 MHz) 4M49G7D

L . LTE Band 4 (Channel Bandwidth: 10 MHz) 8M96W7D
Emission Designator }

LTE Band 4 (Channel Bandwidth: 15 MHz) 13M4G7D

LTE Band 4 (Channel Bandwidth: 20 MHz) 17MOW7D

LTE Band 13 (Channel Bandwidth: 5 MHz) 4M49G7D

LTE Band 13 (Channel Bandwidth: 10 MHz) 8M96W7D

Max. ERP Power LTE Band 13 (Channel Bandwidth: 5 MHz) 110.92mW

LTE Band 13 (Channel Bandwidth: 10 MHz) 112.98mW

LTE Band 4 (Channel Bandwidth: 1.4 MHz) 259.42mW

LTE Band 4 (Channel Bandwidth: 3 MHz) 263.03mW

Max. EIRP Power LTE Band 4 (Channel Bandw?dth: 5 MHz) 266.69mW

LTE Band 4 (Channel Bandwidth: 10 MHz) 270.33mW

LTE Band 4 (Channel Bandwidth: 15 MHz) 273.53mW

LTE Band 4 (Channel Bandwidth: 20 MHz) 277.97mW

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, 50/60 Hz, 200 mA
A KYOCERA P-46ADT
dapter oc SCP-48 O/P: 5.0 Vdc, 1500 mA
Battery KYOCERA SCP-67LBPS 3.8 Vdc, 3240 mAh
USB Cable KYOCERA SCP-21SDC 1.2 m shielded cable w/o core

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

please refer to the manufacturer's specifications or user's manual.
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3.2

Configuration of System under Test

<Radiated Emission Test>

Test table

Earphone

—0

&

EUT (Powered from AC Adapter)

33

Universal Radio
Communication
Tester

*Kept in a remote area

<E.R.P./ E.LR.P. Test>

Test table

&

EUT (Powered from battery)

55

Universal Radio
Communication
Tester

*Kept in a remote area

3.2.1

Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.
The following support units or accessories were used to form a representative test configuration during the

tests.
No. Product Brand Model No. Serial No. FCCID
1. Earphone N/A ATH-CK330M N/A N/A
No. Signal Cable Description Of The Above Support Units
1. |N/A
Note:

1. All power cords of the above support units are non-shielded (1.8m).
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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 / EIRP Radiated Emission
LTE Band 4 Y-plane Y-axis
LTE Band 13 Y-plane Y-axis
LTE Band 4
EUT .
Configure Test ltem LT Tested Channel Chanr_iel Modulation Mode
Channel Bandwidth
Mode
19957 to 20393 | 19957, 20175, 20393 1.4 MHz QPSK, 16QAM | 1 RB/0 RB Offset
19965 to 20385 19965, 20175, 20385 3 MHz QPSK, 16QAM | 1 RB/0 RB Offset
19975 to 20375 | 19975, 20175, 20375 5 MHz QPSK, 16QAM | 1 RB/0 RB Offset
) EIRP 20000 to 20350 | 20000, 20175, 20350 10 MHz QPSK, 16QAM | 1 RB/0 RB Offset
20025 to 20325 | 20025, 20175, 20325 15 MHz QPSK, 16QAM | 1 RB/0 RB Offset
20050 to 20300 | 20050, 20175, 20300 20 MHz QPSK, 16QAM | 1 RB/0 RB Offset
19957 to 20393 20175 1.4 MHz QPSK 1 RB/ 0 RB Offset
19965 to 20385 20175 3 MHz QPSK 1 RB/ 0 RB Offset
Frequency | 19975 to 20375 20175 5 MHz QPSK 1 RB/ 0 RB Offset
Stability 20000 to 20350 20175 10 MHz QPSK 1 RB/ 0 RB Offset
20025 to 20325 20175 15 MHz QPSK 1 RB/ 0 RB Offset
20050 to 20300 20175 20 MHz QPSK 1 RB/ 0 RB Offset
19957 t0 20393 | 19957, 20175, 20393 1.4 MHz QPSK, 16QAM | 6 RB/0 RB Offset
19965 to 20385 | 19965, 20175, 20385 3 MHz QPSK, 16QAM | 15 RB/ 0 RB Offset
Occupied 19975 to 20375 | 19975, 20175, 20375 5 MHz QPSK, 16QAM | 25 RB/ 0 RB Offset
Bandwidth 20000 to 20350 | 20000, 20175, 20350 10 MHz QPSK, 16QAM | 50 RB/ 0 RB Offset
20025 to 20325 | 20025, 20175, 20325 15 MHz QPSK, 16QAM | 75 RB /0 RB Offset
20050 to 20300 | 20050, 20175, 20300 20 MHz QPSK, 16QAM (100 RB /0 RB Offset
19957 t0 20393 | 19957, 20175, 20393 1.4 MHz QPSK, 16QAM | 1 RB/0 RB Offset
19965 to 20385 | 19965, 20175, 20385 3 MHz QPSK, 16QAM | 1 RB/0 RB Offset
Peak to 19975 to 20375 19975, 20175, 20375 5 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
i Average Ratio| 20000 to 20350 | 20000, 20175, 20350 10 MHz QPSK, 16QAM | 1 RB/0 RB Offset
20025 to 20325 | 20025, 20175, 20325 15 MHz QPSK, 16QAM | 1 RB/0 RB Offset
20050 to 20300 | 20050, 20175, 20300 20 MHz QPSK, 16QAM | 1 RB/0 RB Offset
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X Available Channel .
Configure Test ltem Tested Channel . Modulation Mode
Channel Bandwidth
Mode
1 RB /0 RB Offset
19957 1.4 MHz QPSK
6 RB /0 RB Offset
19957 to 20393
1 RB /5 RB Offset
20393 1.4 MHz QPSK
6 RB /0 RB Offset
1 RB /0 RB Offset
19965 3 MHz QPSK
15 RB/ 0 RB Offset
19965 to 20385
1 RB/ 14 RB Offset
20385 3 MHz QPSK
15 RB / 0 RB Offset
1 RB/ 0 RB Offset
19975 5 MHz QPSK
19975 10 20375 25 RB / 0 RB Offset
0 1 RB/ 24 RB Offset
20375 5 MHz QPSK
Band Ed 25 RB / 0 RB Offset
and =dge 1 RB/ 0 RB Offset
20000 10 MHz QPSK
50 RB / 0 RB Offset
20000 to 20350
1 RB/ 49 RB Offset
20350 10 MHz QPSK
50 RB / 0 RB Offset
1 RB/ 0 RB Offset
20025 15 MHz QPSK
75 RB / 0 RB Offset
20025 to 20325
1 RB/ 74 RB Offset
20325 15 MHz QPSK
75 RB / 0 RB Offset
1 RB/ 0 RB Offset
20050 20 MHz QPSK
20050 10 20300 100 RB/ 0 RB Offset
1 RB/ 99 RB Offset
20300 20 MHz QPSK
100 RB/ 0 RB Offset
19957 to 20393 20175 1.4 MHz QPSK 1 RB /0 RB Offset
19965 to 20385 20175 3 MHz QPSK 1 RB /0 RB Offset
Conducted 19975 to 20375 20175 5 MHz QPSK 1 RB/ 0 RB Offset
Emission 20000 to 20350 20175 10 MHz QPSK 1 RB /0 RB Offset
20025 to 20325 20175 15 MHz QPSK 1 RB /0 RB Offset
20050 to 20300 20175 20 MHz QPSK 1 RB/ 0 RB Offset
- Radiated | 5054 14 20300 20175 20 MHz 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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EUT
. Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
ERP 23205 to 23255 | 23205, 23230, 23255 5 MHz QPSK, 16QAM | 1 RB/ 12 RB Offset
23230 23230 10 MHz QPSK, 16QAM | 1 RB / 24 RB Offset
Frequency | 23205 to 23255 23230 5 MHz QPSK 1 RB/ 12 RB Offset
Stability 23230 23230 10 MHz QPSK 1 RB/ 24 RB Offset
Occupied 23205 to 23255 | 23205, 23230, 23255 5 MHz QPSK, 16QAM | 25 RB/ 0 RB Offset
Bandwidth 23230 23230 10 MHz QPSK, 16QAM | 50 RB / 0 RB Offset
i Peak to Average| 23205 to 23255 | 23205, 23230, 23255 5 MHz QPSK, 16QAM | 1 RB/ 12 RB Offset
Ratio 23230 23230 10 MHz QPSK, 16QAM | 1 RB/ 24 RB Offset
1 RB/ 0 RB Offset
23205 5 MHz QPSK
25 RB/ 0 RB Offset
23205 to 23255
1 RB/ 24 RB Offset
23255 5 MHz QPSK
Band Ed 25 RB / 0 RB Offset
and =dge 1RB/ 0 RB Offset
23230 10 MHz QPSK
50 RB / 0 RB Offset
23230
1 RB/ 49 RB Offset
23230 10 MHz QPSK
50 RB/ 0 RB Offset
Conducted | 23205 to 23255 23230 5 MHz QPSK 1 RB/ 12 RB Offset
Emission 23230 23230 10 MHz QPSK 1 RB/ 24 RB Offset
- Radiated 23230 23230 10 MHz QPSK | 1RB/24 RB Offset
Emission

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

found in QPSK modulation.

Test Condition:

Test ltem Environmental Conditions Input Power Tested By

ERP / EIRP 25 deg. C, 65 % RH 3.8 Vdc Toby Tian
Frequency Stability 25 deg. C, 65 % RH 3.8 Vdc Luke Chen
Occupied Bandwidth 25 deg. C, 65 % RH 3.8 Vdc Luke Chen
Band Edge 25 deg. C, 65 % RH 3.8 Vdc Luke Chen

Peak to Average Ratio 25 deg. C, 65 % RH 3.8 Vdc Luke Chen
Condcudeted Emission 25 deg. C, 65 % RH 3.8 Vdc Luke Chen
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Toby Tian
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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 27

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

Note: All test items have been performed and recorded as per the above standards.
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4 Test Types and Results
4.1 Output Power Measurement

4.1.1  Limits of Output Power Measurement

Fixed, mobile, and portable (hand-held) stations operating in the 1710-1755 MHz band are limited to 1 watt
EIRP.

Portable stations (hand-held devices) operating in the 776-787 MHz band are limited to 3 watts ERP

41.2 Test Procedures

EIRP / ERP Measurement:

a. All measurements were done at low, middle and high operational frequency range. RBW and VBW is 10
MHz for LTE mode.

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

c. 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.

d. 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.Il.P.R power - 2.15
dBi.

Conducted Power Measurement:

a. The EUT was set up for the maximum power with LTE link data modulation and link up with simulator.

b. Set the EUT to transmit under low, middle and high channel and record the power level shown on
simulator.
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41.3 Test Setup
EIRP / ERP Measurement:

Ground Plane

N '
1T e
.

Radio ahsoxrbing material  ghielded Case

Spectrum

e ooo e

e

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

Conducted Power Measurement:

COMMUNICATION EUT
SIMULATOR
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4.1.4 Test Results
Conducted Output Power (dBm)
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
BW Size Offset 19957 20175 20393 MPR 19957 20175 20393 MPR
1710.7 | 17325 | 1754.3 (dB) 1710.7 | 17325 1754.3 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.65 23.49 23.78 0 22.62 22.46 22.75 1
1 2 23.61 23.45 23.74 0 22.58 22.42 22.71 1
1 5 23.58 23.42 23.71 0 22.55 22.39 22.68 1
4/1.4M 3 0 23.30 23.14 23.43 0 22.27 22.11 22.40 1
3 1 23.25 23.09 23.38 0 22.22 22.06 22.35 1
3 3 23.29 23.13 23.42 0 22.26 22.10 22.39 1
6 0 22.58 22.42 22.71 1 21.55 21.39 21.68 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
BW Size Offset 19965 20175 20385 MPR 19965 20175 20385 MPR
1711.5 1732.5 | 17535 (dB) 1711.5 1732.5 | 1753.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.73 23.57 23.86 0 22.70 22.54 22.83 1
1 7 23.69 23.53 23.82 0 22.66 22.50 22.79 1
1 14 23.66 23.50 23.79 0 22.63 22.47 22.76 1
4/3M 8 0 22.58 22.42 22.71 1 21.55 21.39 21.68 2
8 3 22.53 22.37 22.66 1 21.50 21.34 21.63 2
8 7 22.57 22.41 22.70 1 21.54 21.38 21.67 2
15 0 22.66 22.50 22.79 1 21.63 21.47 21.76 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low CH | Mid CH | HighCH | 3GPP
BW Size Offset 19975 20175 20375 MPR 19975 20175 20375 MPR
1712.5 1732.5 1752.5 (dB) 17125 1732.5 1752.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.86 23.70 23.99 0 22.83 22.67 22.96 1
1 12 23.82 23.66 23.95 0 22.79 22.63 22.92 1
1 24 23.79 23.63 23.92 0 22.76 22.60 22.89 1
4/5M 12 0 22.71 22.55 22.84 1 21.68 21.52 21.81 2
12 6 22.66 22.50 22.79 1 21.63 21.47 21.76 2
12 13 22.70 22.54 22.83 1 21.67 21.51 21.80 2
25 0 22.79 22.63 22.92 1 21.76 21.60 21.89 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch | Mid Ch | HighCh | 3GPP
BW Size Offset 20000 20175 20350 MPR 20000 20175 20350 MPR
1715.0 | 17325 1750.0 (dB) 1715.0 17325 1750.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.99 23.83 2412 0 22.96 22.80 23.09 1
1 24 23.95 23.79 24.08 0 22.92 22.76 23.05 1
1 49 23.92 23.76 24.05 0 22.89 22.73 23.02 1
4/10M 25 0 22.84 22.68 22.97 1 21.81 21.65 21.94 2
25 12 22.79 22.63 22.92 1 21.76 21.60 21.89 2
25 25 22.83 22.67 22.96 1 21.80 21.64 21.93 2
50 0 22.92 22.76 23.05 1 21.89 21.73 22.02 2
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QPSK 16QAM
Band / RB RB Low Ch | Mid Ch [ HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
BW Size Offset 20025 20175 20325 MPR 20025 20175 20325 MPR
1717.5 17325 1747.5 (dB) 1717.5 17325 1747.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 24.08 23.92 24.21 0 23.05 22.89 23.18 1
1 37 24.04 23.88 2417 0 23.01 22.85 23.14 1
1 74 24.01 23.85 2414 0 22.98 22.82 23.11 1
4/15M 36 0 22.93 22.77 23.06 1 21.90 21.74 22.03 2
36 19 22.88 22.72 23.01 1 21.85 21.69 21.98 2
36 39 22.92 22.76 23.05 1 21.89 21.73 22.02 2
75 0 23.01 22.85 23.14 1 21.98 21.82 22.11 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch [ HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
BW Size Offset 20050 20175 20300 MPR 20050 20175 20300 MPR
1720.0 17325 1745.0 (dB) 1720.0 17325 1745.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 24.19 24.03 24.32 0 23.16 23.00 23.29 1
1 50 24.15 23.99 24.28 0 23.12 22.96 23.25 1
1 99 2412 23.96 24.25 0 23.09 22.93 23.22 1
4 /20M 50 0 23.04 22.88 23.17 1 22.01 21.85 22.14 2
50 25 22.99 22.83 23.12 1 21.96 21.80 22.09 2
50 50 23.03 22.87 23.16 1 22.00 21.84 22.13 2
100 0 23.12 22.96 23.25 1 22.09 21.93 22.22 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | High Ch | 3GPP Low Ch | Mid Ch | High Ch | 3GPP
. 23205 23230 23255 MPR 23205 23230 23255 MPR
BW Size Offset
779.5 782.0 784.5 (dB) 779.5 782.0 784.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.36 23.42 23.33 0 22.32 22.38 22.29 1
1 12 23.39 23.45 23.36 0 22.35 22.41 22.32 1
1 24 23.15 23.21 23.12 0 22.11 2217 22.08 1
13/5M 12 0 22.32 22.38 22.29 1 21.28 21.34 21.25 2
12 6 22.30 22.36 22.27 1 21.26 21.32 21.23 2
12 13 22.21 22.27 22.18 1 2117 21.23 21.14 2
25 0 22.25 22.31 22.22 1 21.21 21.27 21.18 2
QPSK 16QAM
Mid Ch 3GPP Mid Ch 3GPP
B;'\‘; / ;fe OfF::et 23230 MPR 23230 MPR
782.0 (dB) 782.0 (dB)
MHz MHz
1 0 23.15 0 22.12 1
1 24 23.49 0 22.46 1
1 49 23.24 0 22.21 1
13/10M 25 0 22.41 1 21.38 2
25 12 22.38 1 21.35 2
25 25 22.35 1 21.32 2
50 0 22.36 1 21.33 2
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ERP Power (dBm)
LTE Band 13
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fr‘zl‘:‘n‘l'_fz’)'cy (;'I‘Bll';l) ggtrjf:?;) ERP (dBm) |ERP (mW) P°'*(‘:/z\7)“°"
23205 779.5 -9.88 32.24 20.21 104.95
23230 782.0 -9.57 32.17 20.45 110.92 H
23255 784.5 -9.91 32.11 20.05 101.16
Y 23205 779.5 -15.68 32.43 14.60 28.84
23230 782.0 -15.62 32.42 14.65 29.17 \Y
23255 784.5 -15.74 32.46 14.57 28.64
Channel Bandwidth: 5 MHz / 16QAM
23205 779.5 -10.86 32.24 19.23 83.75
23230 782.0 -10.66 32.17 19.36 86.30 H
23255 784.5 -10.85 32.11 19.11 81.47
Y 23205 779.5 -17.10 32.43 13.18 20.80
23230 782.0 -16.97 32.42 13.30 21.38 \Y
23255 784.5 -17.16 32.46 13.15 20.65
LTE Band 13
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel F"il‘\‘n‘l’_lez';cy (;'I‘B':;I) fztr:rc:?é‘) ERP (dBm) |ERP (mW) P°'*(‘:/z\‘,’)“°"
v 23230 782.0 -9.49 32.17 20.53 112.98 H
23230 782.0 -15.51 32.42 14.76 29.92 \Y
Channel Bandwidth: 10 MHz / 16QAM
23230 782.0 -10.55 3217 19.47 88.51 H
Y 23230 782.0 -16.91 32.42 13.36 21.68
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EIRP Power (dBm)
LTE Band 4
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel Fr‘zl‘:‘n‘l'_fz’)'cy (;'I‘Bll';l) g:;trgf:ifé') EIRP (dBm) |EIRP (mW) P°'*(‘:/z\7)“°"
19957 1710.7 14.01 36.45 22 44 175.39
20175 1732.5 1411 36.80 22,69 185.74 H
20393 1754.3 1453 36.94 20 41 174.30
Y 19957 1710.7 13.22 37.28 24.06 054.51
20175 1732.5 13.49 37.63 24.14 059.42 v
20393 1754.3 13.76 37.64 23.88 244.34
Channel Bandwidth: 1.4 MHz / 16QAM
19957 1710.7 14.68 36.45 21.77 150.31
20175 1732.5 14.91 36.80 21.89 154.49 H
20393 1754.3 15.32 36.94 21.62 145.31
Y 19957 1710.7 1412 37.28 23.16 206.87
20175 1732.5 14.45 37.63 23.18 207.97 v
20393 1754.3 1452 37.64 23.12 205.12
LTE Band 4
Channel Bandwidth: 3 MHz / QPSK
Plane | Channel Fr‘("‘:'n‘l‘_lez’)'cy (;';’r';) g:;tf::::lo;) EIRP (dBm) |EIRP (mW) P°'?:/z\7)“°"
19965 1711.5 13.97 36.45 2248 177.01
20175 1732.5 14.06 36.80 2274 187.89 H
§ 20385 1753.5 14.47 36.94 22 47 176.73
19965 1711.5 13.16 37.28 24.12 258.05
20175 1732.5 13.43 37.63 24.20 263.03 v
20385 1753.5 13.71 37.64 23.93 247.17
Channel Bandwidth: 3 MHz / 16QAM
19965 1711.5 1458 36.45 21.87 153.82
20175 1732.5 14.82 36.80 21.98 157.72 H
20385 1753.5 15.24 36.94 21.70 148.01
Y 19965 1711.5 14.01 37.28 23.27 212.18
20175 1732.5 14.22 37.63 23.41 219.28 v
20385 1753.5 14.39 37.64 23.25 211.35
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LTE Band 4
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel F":"\'n‘l’_lez’;cy ((:'I‘B’r';l) Ifa‘::tfrczfé‘) EIRP (dBm) |EIRP (mW) P°'?:/z\7)“°“
19975 1712.5 13.89 36.45 22.56 180.30
20175 1732.5 13.93 36.80 22,87 193.60 H
20375 1752.5 14.39 36.94 22 55 180.01
Y 19975 1712.5 -13.09 37.28 24.19 262.24
20175 1732.5 13.37 37.63 24.26 266.69 v
20375 1752.5 13.65 37.64 23.99 250.61
Channel Bandwidth: 5 MHz / 16QAM
19975 1712.5 14.49 36.45 21.96 157.04
20175 1732.5 14.76 36.80 22,04 159.92 H
20375 1752.5 15.01 36.94 21.93 156.06
Y 19975 1712.5 13.95 37.28 23.33 215.13
20175 1732.5 14.02 37.63 23.61 229,61 v
20375 1752.5 14.36 37.64 23.28 212.81
LTE Band 4
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel Fr‘("‘:'n‘l‘_lez’)'cy (;';’r';) g:;tf::::lo;) EIRP (dBm) |EIRP (mW) P°'?:/z\7)“°"
20000 1715.0 13.72 36.64 22,92 195.88
20175 1732.5 13.77 36.80 23.03 200.68 H
20350 1750.0 14.01 36.80 2279 190.11
Y 20000 1715.0 13.22 37.44 24.22 264.18
20175 1732.5 13.31 37.63 24.32 270.33 v
20350 1750.0 13.47 37.64 24.17 260.92
Channel Bandwidth: 10 MHz / 16QAM
20000 1715.0 14.62 36.64 22,02 159.22
20175 1732.5 14.71 36.80 22,09 161.62 H
20350 1750.0 14.81 36.80 21.99 158.12
Y 20000 1715.0 13.86 37.44 23.58 207.98
20175 1732.5 13.93 37.63 23.70 234.37 v
20350 1750.0 14.22 37.64 23.42 219.53
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LTE Band 4
Channel Bandwidth: 15 MHz / QPSK
Plane | Channel Fr‘zl‘:‘n‘l'_fz’)'cy (;'I‘Bll';l) g:;trgf:ifé') EIRP (dBm) |EIRP (mW) P°'*(‘:/z\7)“°"
20025 17175 | -13.38 36.45 23.07 202.77
20175 17325 | -13.70 36.80 23.10 204.13 H
20325 17475 | -13.89 36.94 23.05 201.98
Y 20028 17175 | -12.97 37.28 24.31 269.59
20175 17325 | -13.26 37.63 24.37 273.53 v
20325 17475 | -13.54 37.64 24.10 257.04
Channel Bandwidth: 15 MHz / 16QAM
20025 17175 | -14.34 36.45 2211 162.55
20175 17325 | -14.64 36.80 22.16 164.40 H
20325 17475 | -14.85 36.94 22,09 161.92
Y 20028 17175 | -13.68 37.28 23.60 228.93
20175 17325 | -13.88 37.63 23.75 237.14 v
20325 17475 | -14.05 37.64 23.59 228 56
LTE Band 4
Channel Bandwidth: 20 MHz / QPSK
Plane | Channel F"il‘\‘n‘l’_lez';cy (;'I‘B':;I) g:;tr:rc:ifg) EIRP (dBm) |EIRP (mW) P°'*(‘:/z\‘,’)“°"
20050 17200 | -13.34 36.45 23.11 204.64
20175 17325 | -13.67 36.80 23.13 205.54 H
20300 17450 | -13.85 36.94 23,09 203.84
Y [ 20050 17200 | -12.92 37.28 24.36 272.71
20175 17325 | -13.19 37.63 24.44 277.97 v
20300 17450 | -13.43 37.64 24.21 263.63
Channel Bandwidth: 20 MHz / 16QAM
20050 17200 | -14.28 36.45 2217 164.82
20175 17325 | -14.57 36.80 2223 167.07 H
20300 17450 | -14.83 36.94 22 11 162.67
Y 20080 17200 | -13.62 37.28 23.66 232 11
20175 17325 | -13.77 37.63 23.86 243.22 v
20300 17450 | -14.01 37.64 23.63 230.67
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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 emissions stay within the authorized
bands of operation.

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.

423 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)
\('sgﬁg)e LTE Band 4 LTE Band 13 | Limit (ppm)
14MHz| 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz | 5 MHz | 10 MHz
3.8 0.002 0.002 0.001 0.002 0.001 0.001 0.002 0.004 2.5
3.3 0.001 0.001 0.001 0.001 0.002 0.002 0.002 0.004 25
4.35 0.002 0.001 0.001 0.002 0.002 0.002 0.003 0.002 2.5
Note: The applicant defined the normal working voltage of the battery is from 3.3 Vdc to 4.35 Vdc.
Frequency Error vs. Temperature
Frequency Error (ppm)
Temp. (C) LTE Band 4 LTE Band 13 Limit (ppm)
14MHz| 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz | 5 MHz | 10 MHz
-30 0.001 0.001 0.001 0.001 0.002 0.001 0.002 0.002 25
-20 0.001 0.002 0.001 0.002 0.001 0.001 0.005 0.003 2.5
-10 0.001 0.002 0.002 0.001 0.002 0.002 0.002 0.002 2.5
0 0.001 0.001 0.002 0.002 0.002 0.001 0.003 0.003 2.5
10 0.001 0.001 0.002 0.001 0.002 0.001 0.004 0.004 25
20 -0.002 -0.001 -0.001 -0.001 -0.002 -0.002 -0.002 -0.004 25
30 -0.001 -0.001 -0.001 -0.002 -0.002 -0.002 -0.005 -0.003 2.5
40 -0.001 | -0.002 | -0.001 | -0.002 | -0.002 | -0.002 | -0.005 | -0.004 25
50 -0.002 | -0.002 | -0.001 | -0.001 | -0.001 | -0.002 | -0.002 | -0.003 25
55 -0.002 | -0.002 | -0.001 | -0.003 | -0.001 | -0.002 | -0.002 | -0.002 25
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4.3 Occupied Bandwidth Measurement

4.3.1 Limits of Occupied Bandwidth Measurement

The width of a frequency band such that, below the lower and above the upper frequency limits, the mean
powers emitted are each equal to a specified percentage 0.5 % of the total mean power of a given emission.

4.3.2 Test Procedure

a. The conducted occupied bandwidth used the power splitter via EUT RF power connector between
simulation base station and spectrum analyzer.
b. Use OBW measurement function of Spectrum analyzer to measure 99 % occupied bandwidth.

4.3.3 Test Setup

Communication .
Simulator Power Splitter | |: Spectrum Analyzer
20dB Attenuation
EUT PAD
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4.3.4 Test Result

LTE Band 4

Channel Bandwidth: 1.4 MHz

Channel Bandwidth: 3 MHz

Channel Frequency

99 % Occupied
Bandwidth (MHz)

Channel Frequency

MHz
: ) QPSK

16QAM

99 % Occupied
Bandwidth (MHz)

(MHz)

QPSK

16QAM

19957 1710.7 1.0913

1.

0891 19965 1711.5

2.6952

2.6943

20175 1732.5 1.0928

1.

0901 20175 1732.5

2.6928

2.6946

20393 1754.3 1.0929

1.

0896 20385 1753.5

2.6959

2.6940

Spectrum Plot of Worst Value

1.4 MHz / QPSK

F___|10,00:57 &M Apr 30, 2008
Radio Std: None

Center Fraq 1.754300000 GHz

1.4 MHz / 16QAM

10:00:10 AM Apr 30, 2016

STATUS.

STATUS.

& G =2 &
Center Freg: 1.754300000 GH quency Center Freg: 1.732500000 GH Radio Std: N Frequency
v T.m.:-:.;un Avg]H:Id-;IH Center Freq 1.732500000 GHz v T:r;:-:‘;un Avg]H:Id-;IH adle one
MEGainLaw  #Atten: 30 4B Radio Device: BTS MEGainLow | #Atten:30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dB/div Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
T e T e
x CenterFreqlf || =0 Center Freq|
0 - 1.754300000 GHzf || ., — 1.732500000 GHz|
= e
0 0 k
4 . I
i M,
20 20 2 "
= /ﬂ \"-. = it g,
R e — v sl
00 00
50 50
& &
CF Step| CF Step|
Center 1.754 GHz Span 3 MIHg] 200000zl licenter 1.733 GHz Span 3 MR 300400 ety
f#Res BW 30 kHz #VBW 100 kHz #Sweep 300 ms| f#Res BW 30 kHz #VBW 100 kHz #Sweep 300 m!
Occupied Bandwidth Total Power 24.7 dBm Freq Offset Occupied Bandwidth Total Power 23.2dBm Freq Offset
1.0929 MHz OH 1.0901 MHz OH
Transmit Freq Error -2.106 kHz OBW Power 99.00 % Transmit Freq Error 836 Hz OBW Power 99.00 %
x dB Bandwidth 1.253 MHz x dB -26.00 dB x dB Bandwidth 1.255 MHz x dB -26.00 dB
sTaTus. sTaTus.
3 MHz / QPSK 3 MHz / 16QAM
[ 2 i I T 100529 Apr 90,2005 Froquency [ 2 i I L T p——
Center Freq: 1.753500000 GH: Radie Std: N Center Freq: 1732500000 GH: Radio Std: N
Center Freq 1.753500000 GHz . T;"‘F';.:';w A'gIH:M}m adle one Center Freq 1.732500000 GHz . T;"‘F';.:';w A'gIH:M}m adio one
WFGainLow © #Axen: 30 dB Radio Device: BTS MFGaintow — #Aten:30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dB/div Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
il CenterFreqlf || 0 CenterFreq|
0 1.763500000 GHz| 0 1.732600000 GHz|
0 4 ) 0 { 1
/ \ ] N
100, 1 I 100, 1 I
/ \ / A
0 200 IJ' A
] fror e, = T
o 00
50 50
& &
CF Step| CF Step|
Center 1.754 GHz spans iz, 600000 w2l icenter 1.733 GHz 'Span 6 MHZ] 600000 ki
FRes BW 62 kHz #VBW 200 kHz #Sweep 300 msf F'Res BW 62 kHz #VBW 200 kHz #Sweep 300 m:
Occupied Bandwidth Total Power 24.2dBm FreqOffset Occupied Bandwidth Total Power 23.3dBm FreqOffset
2.6959 MHz OH 2.6946 MHz OH
Transmit Freq Error =1.042 kHz OBW Power 99.00 % Transmit Freq Error 111Hz OBW Power 99.00 %
x dB Bandwidth 2.913 MHz x dB -26.00 dB x dB Bandwidth 2.923 MHz x dB -26.00 dB
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LTE Band 4
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
99 % Occupied 99 % Occupied
Channel Frequency Bandwidth (MHz) Channel Frequency Bandwidth (MHz)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
19975 1712.5 4.4852 4.4875 20000 1715.0 8.9581 8.9611
20175 1732.5 4.4881 4.4854 20175 1732.5 8.9475 8.9529
20375 1752.5 4.4853 4.4857 20350 1750.0 8.9499 8.9508
Spectrum Plot of Worst Value
5 MHz / QPSK 5 MHz / 16QAM
i B & T 1015657 iM dpr 30,2015 i B & T 10016 13aM A 30, 2016
Center Freq 1.732500000 GHz Comer Prag 1728000008z Radlo Sed: None Frequency Center Freq 1.712500000 GHz Comer Frag 1725000008 Radlo Std: None Frequency
EGaintone om0 4B ° Radio Device: BTS MEGaindaw * #Atten:30 4B ® Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dB/div Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
(R p— m— Log m——
x CenterFreqlf || =0 Center Freq|
0 — 1.732500000 GHzf || ., 1.712500000 GHz|
3 = = , 1 T
] I ! i
20 L 4 20 \
/ Y i o
] S — AR S =
0 00
50 50
& &
CF Step| CF Step|
Center 1.733 GHz 'Span 10 MHZ] 1000000 mnel ficenter 1.713 GHz Span 10 kg, 1000000 MH
F#Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms| F#Res BW 100 kHz #VBW 300 kHz #Sweep 300 m!
Occupied Bandwidth Total Power 24.0 dBm Freq Offset] Occupied Bandwidth Total Power 23.0dBm Freq Offset
4.4881 MHz OH 4.4875 MHz OH
Transmit Freq Error -2.519 kHz OBW Power 99.00 % Transmit Freq Error 1.684 kHz OBW Power 99.00 %
x dB Bandwidth 4.811 MHz x dB -26.00 dB x dB Bandwidth 4.815 MHz x dB -26.00 dB
10 MHz / QPSK 10 MHz / 16QAM
S 000 Goter Freq: 1716000000 GHz Radio St None Frequency S 000 Goter Freq: 1716000000 GHz Radlo Std Nona | Frequency
Center Frag 1.715000000 GHz ~ Trig: Free Run AvglHold>1H } Center Frag 1.715000000 GHz ~ Trig: Free Run AvglHold>1H ;
WFGainLow © #Axen: 30 dB Radio Device: BTS MFGaintow — #Aten:30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
110 dBrdiv Ref 30.00 dBm 110 dBrdiv Ref 30.00 dBm
Log Log
il CenterFreqlf || 0 CenterFreq|
0 1.716000000 GHz| 0 1.716000000 GHz|
] 1 3
0 0
0 " 200 |
B0l / - - /
o 0
50 50
& &
CF Step| CF Step|
Center 1.715 GHz Span 20 MHz|[, %% W2l ficenter 1.715 GHz Span 20mng]|, 2000000 Mtz
FRes BW 200 kHz #VBW 1 MHz #Sweep 300 msf FiRes BW 200 kHz #VBW 1 MHz #Sweep 300 m:
Occupied Bandwidth Total Power 24.0dBm FreqOffset Occupied Bandwidth Total Power 23.0dBm FreqOffset
8.9581 MHz OH 8.9611 MHz OH
Transmit Freq Error 5.775 kHz OBW Power 99.00 % Transmit Freq Error 3.718 kHz OBW Power 99.00 %
x dB Bandwidth 9.502 MHz x dB -26.00 dB x dB Bandwidth 9.512 MHz x dB -26.00 dB
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LTE Band 4

Channel Bandwidth: 15 MHz

Channel Bandwidth: 20 MHz

Frequency

Channel (MHz2)

99 % Occupied
Bandwidth (MHz)

QPSK 16QAM

Channel Frequency

99 % Occupied
Bandwidth (MHz)

(MHz)

QPSK

16QAM

20025 1717.5

13.421 13.417

20050 1720.0

17.880

17.905

20175 1732.5

13.407 13.394

20175 1732.5

17.877

17.879

20325 1747.5

13.421 13.409

20300 1745.0

17.913

17.930

Spectrum Plot of Worst Value

15 MHz / QPSK

365:32 M Apr 30, 3018

15 MHz / 16QAM

10:34:44 AM Apr 30, 2016

k ER & 10 ¥ ER A
[ Freq: 1.717500000 GH: Radlo Std: N Frequency [ Freq: 1.717500000 GH: Radio Std: N Frequency
Center Freq 1.717500000 GHz = T::‘;"_:';w MGIH:MM" adio one Center Freq 1.717500000 GHz = T::‘;"_:';w MGIH:MM" adio one
MEGaindow ~ #Aften:30 dB Radio Device: BTS MEGainLow | #Atten:30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dB/div Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
T e T e
x CenterFreqlf || =0 Center Freq|
0 1717500000 GHz || ., 1.717500000 GHz|
0 ‘ 1 0 T A
20 ) 20 |
: e —— : / Sy
——-————
00 00
50 50
& &
CF Step| CF Step|
Center 1.718 GHz Span 30 MHg|[, 39900 WY llcenter 1718 GHz Span 30 Wz, 34000000 Btz
F#Res BW 300 kHz #VBW 1 MHz #Sweep 300 ms| F#Res BW 300 kHz #VBW 1 MHz #Sweep 300 m!
Occupied Bandwidth Total Power 23.8 dBm FreqOffset Occupied Bandwidth Total Power 22.9 dBm FreqOffset
13.421 MHz OH 13.417 MHz OH
Transmit Freq Error 24.297 kHz OBW Power 99.00 % Transmit Freq Error 21.251 kHz OBW Power 99.00 %
x dB Bandwidth 14.21 MHz x dB -26.00 dB x dB Bandwidth 14.23 MHz x dB -26.00 dB
sTaTus. sTaTus.
20 MHz / QPSK 20 MHz / 16QAM
[ 2 i I 10:44;17 AM apr 30, 2015 Froquency [ 2 i I e T p—
Center Freq: 1.745000000 GH: Radie Std: N Center Freq: 1.745000000 GH: Radio Std: N
(Center Freq 1.745000000 GHz = Tig: Fres Run avaltiold> 11 e o (Center Freq 1.745000000 GHz = Tig: Fres Run avaltiold> 11 e o
MFGain:Low — #Atten:30 dB Radio Device: BTS MFGaintow — #Aten:30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dB/div Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
il CenterFreqlf || 0 CenterFreq|
0 1.745000000 GHz| 0 1.745000000 GHz|
) & 1 . o — &
x \ 20 \
. / e . / [——
o= = —
0 400
50 50
& &
CF Step| CF Step|
Center 1.745 GHz Span 40 MHz|[,  ““%°% WY icenter 1.745 GHz Span 40 mng]|, 4000000 Wtz
FRes BW 430 kHz #VBW 1.3 MHz #Sweep 300 msf FiRes BW 430 kHz #VBW 1.3 MHz #Sweep 300 m:
Occupied Bandwidth Total Power 23.7 dBm Freq Offset] Occupied Bandwidth Total Power 22.7 dBm Freq Offset]
17.913 MHz OH 17.930 MHz OH
Transmit Freq Error 12.690 kHz OBW Power 99.00 % Transmit Freq Error 16.691 kHz OBW Power 99.00 %
x dB Bandwidth 19.03 MHz x dB -26.00 dB x dB Bandwidth 19.02 MHz x dB -26.00 dB
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LTE Band 13

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

99 % Occupied

Frequency

Bandwidth (MHz)

Channel

(MHz)

QPSK

16QAM

Channel

Frequency

99 % Occupied
Bandwidth (MHz)

(MHz)

QPSK 16QAM

23205

779.5

4.4885

4.4845

23230

782.0

4.4943

4.4870

23255

784.5

4.4873

4.4789

23230

782.0

8.9648 8.9648

Spectrum Plot of Worst Value

5 MHz / 16QAM

5 MHz / QPSK

Oceupied BW

Agilent Spectrum Anaiyze - Occupied BW Agilent Spectrum Anaiyzer
T BEE D ARG 0326140 A1 May 02, 2016 T B 1 AT 105 2501 214 May 02, 2016
[Center Freq 762.000000 MHz Center Freg: 762.000000 MHz Radio Std: None Fraquency 782.000000 MHz Center Freq: 752000000 MHz Radio Std: None Frequancy
— 757 Trig:FreeRun AvglHeld: 11 57 Trig:FreeRun AvglHeld: 11
#IFGain:Low #Asen: 30 4B Radio Device: BTS FFGain:Low #htten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
0L CenterFreqgf | =** Center Freq|
100 == 782.000000 MHz| 100 /‘ ] 1 - 782.000000 MHz|
oo ! oo
] | 1 |
0 / \ 0 / \
= g e B 00 farr M“"’/ e -
00 00 1
-50. -50.
50, 50,
ICenter 782 MHz Span 10 MHz| CF St ICenter 782 MHz Span 10 MHz| CF St
[#Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms| 100000 el [f7Res BW 100 khz #VBW 300 kHz #Sweep 300 ms| 10000 rp
- - Auto Man - - Auto Man
Occupied Bandwidth Total Power 23.8 dBm Occupied Bandwidth Total Power 22.5dBm
4.4943 MHz FreqOffset 4.4870 MHz FreqoOffset
Transmit Freq Error ~416 Hz OBW Power 99.00 % 0Hz Transmit Freq Error 707 Hz OBW Power 99.00 % 0Hz]
x dB Bandwidth 4.838 MHz x dB -26.00 dB x dB Bandwidth 4,807 MHz x dB 26,00 dB

10 MHz / 16QAM

10 MHz / QPSK

Agilent Spectrum Analyzer - Occupied BW.

Agilent Spectrum Analyzer - Occupied EW
L) RF EMEE: IN AL 03:35: 44 AM May 02, 2016 . R EMEE: IN J. NI 03:35:27 AM May 02, 2016
enter Freq 782.000000 MHz | Center Freq: 762.000000 MHz Radio 5td: None Frequency enter Freq 782.000000 MHz | Center Freq: 762.000000 MHz Radio Std: None Frequency
= Trig: Free Run AvgHeld>11 = Trig: Free Run AvgHeld>11
HFGalnilow — HAtten: 30 dB Radio Device: BTS HFGalnilow — HAtten: 30 dB Radio Device: BTS
Ref Offset 16 dB Ref Offset 16 dB
10 dB/div Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
x. CenterFreq|f || ** Center Freq|
100 pm—— = a————= 782000000 MHz§ i 100 5 E— pe—ve— —— 782000000 MHz|
00 / \ 00 i
10 10, .
- I \ . ] |
— Sl
=) hatinmanat S =) e =t
00 00
-0 -50.
€0 0.
ICenter 782 MHz Span 20 MHz CF St ICenter 782 MHz Span 20 MHz CF S
ltRes BW 200 kHz #VBW 1MHz #Sweep 300 ms| 200000 ] [[#Res BW 200 kHz #VBW 1MHz #Sweep 300 ms| o]
|Auto Man| " " |auto Man|
QOccupied Bandwidth Total Power 23.5 dBm Occupied Bandwidth Total Power 22.3 dBm
8.9648 MHz — 8.9648 MHz —
Transmit Freq Error -2.032 kHz OBW Power 99.00 % OHz Transmit Freq Error -4.765 kHz OBW Power 99.00 % OHz
x dB Bandwidth 9.551 MHz x dB -26.00 dB x dB Bandwidth 9.523 MHz x dB -26.00 dB
s sraru s sran
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4.4 Band Edge Measurement

441 Limits of Band Edge Measurement

For operations in the 776-787 MHz band, the power of any emission outside a licensee's frequency band(s) of
operation shall be attenuated below the transmitter power (P) within the licensed band(s) of operation,
measured in watts, by at least 43 + 10 log (P) dB. Compliance with this provision is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kilohertz or greater.

However, in the 100 kilohertz bands immediately outside and adjacent to a licensee's frequency block, a
resolution bandwidth of at least 30 kHz may be employed.

For operations in the 1710-1755 MHz bands, the power of any emission outside a licensee's frequency block
shall be attenuated below the transmitter power (P) by at least 43 + 10 log10(P) dB.

442 Test Setup

Communication )
Simulator Power Splitter | |: Spectrum Analyzer
20dB Attenuation
EUT PAD

4.4.3 Test Procedures

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

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

c. 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).

d. 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).

e. 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).

f.  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).

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

LTE Band 4

Channel Bandwidth: 1.4 MHz

Channel

19957

6 RB

Channel

20393

6 RB

GUCFF___|09:55:15 AM Apr 30,2018

Peak Search

3 S0 Ac SENSE-INT AAUINCH (5SS A 02016 [ L e 3 S8 A ML
arker 1 1.709997000000 GHz #hvg Type: Log-Pur RE]] & o e arker 1 1755003000000 GHz #hvg Type: Log-Pur maE13345 6
PNO: Wido [0 111g: Free Run M iy PNO: Wido [0 111g: Fr |
IFGain:Low #Atten: 30 4B perfA NNHNN IEGain-Low #Atten: 30 4B cetls NNNKN
Ref Offset 16 dB MKr1 1.709 997 GHz Hextheak Ref Offset 16 dB MKr1 1.755 003 GHz Hextheak
{0deidy_Ref 30.00 dBm -21.43 dBm {0deidy_Ref 30.00 dBm .28 dBm
og o0
200 Next Pk Rightff | ., Next Pk Right
Next Pk Left| Next Pk Left|
o o
100 1300 aew 0.0 a3 I 1300 derg
1 3 Marker Delta - Marker Delta
E) : for) o 1
IS "
@ |, @
! Mkr—CF| y Mkr—CF|
400 don 400 7
rowy
et [ty i
o Mkr—RefLviff | © Mkr—RefLvl
@ )
More| More|
Center 1.7100000 GHz Span 1.000 MHz 1of2jf |Center 1.7550000 GHz 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 starus sc starus

Channel

25 RB

Channel

Agilent Spectrum Analyzer - Swept SA

09:55:22.2M Age

usc

STATUS

usc

P ——
3 0 A ALIPICH 055047 AM e 30,2005 A 1
IMarker 1 1.709992000000 GHz #Avg Type: Log-Pur maxliasase| ook Search GHz #Avg Type: Log-Pur mazfizaasg| Feok Search
PRO:Wids T30 Trig: Free Run b e FHO: Wiie 50 119 Tt MNNNN
IFGainlow  #Amen:30 dB cerlA KHHN IFGainlow  #Aten: tetlA KRN N
NextPeak| NextPeak|
Mkr1 1.709 992 GHz Mkr1 1.765 001 GHz
Ref Offset 16 dB Ref Offset 16 dB
[ggeiei  Ref 30.00 dBm -29.87 dBm [3geidy_Ref 30.00 dBm -28.27 dBm
200) Next Pk Rightfl | Next Pk Right]
P - o, Next Pk Left| R Next Pk Left|
oo 00
100 | 500 ol 0.0 13,00 dérd
Marker Delta W Marker Delta
20 -2
1 w3
sttt Mikr—CF ! o R Mkr—CF
. st v vy .
-00 -00
=2 Mkr—RefLvif | < Mkr—RefLv]
o @
More| More|
Center 1.7100000 GHz Span 1.000 MHz 1of2jf |Center 1.7550000 GHz Span 1.000 MHz 10f2|
#Res BW 13 kHz #/BW 51 kHz #Sweep 1.00 s (1001 pts) #Res BW 13 kHz #/BW 51 kHz #Sweep 1.00 s (1001 pts)

STATUS
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LTE Band 4

Channel

Bandwidth: 3 MHz

Channel

19965

1RB

Channel 20385

1 RB

SUCFF___|10:05:58 AM Apr 30,2018

Peak Search

W lsmo ac SEreE T T T T R—— W |smu ac AL
arker 1 1.709998000000 GHz #hvg Type: Log-Pur RE]] & o e arker 1 1755001000000 GHz #hvg Type: Log-Pur maE13345 6
PNO: Wido [0 111g: Free Run M iy PNO: Wido [0 111g: Fr |
IFGain:Low #Atten: 30 4B perfA NNHNN IEGain-Low #Atten: 30 4B cetls NNNKN
MKr1 1.709 998 GHz Hextheak MKr1 1.755 001 GHz Hextheak
Ref Offset 16 dB. Ref Offset 16 dB.
{0deidy_Ref 30.00 dBm -20.39 dBm {0deidy_Ref 30.00 dBm -21.06 dBm
og o0
200 Next Pk Rightff | ., Next Pk Right
Next Pk Left| Next Pk Left|
o o
100 B 1300 ) 100 . - 13,00 dén
1 w Marker Delta e ., 1 Marker Delta
o J ’ oy “
=] - - 24 =] s T,
1 Mkr—CF Mkr—CF
400 L 400 e
JIFR e e
o Mkr—RefLviff | © Mkr—RefLvl
@ )
More| More|
Center 1.7100000 GHz Span 1.000 MHz 1of2)f |Center 1.7550000 GHz 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)
sc starus sc starus

Channel

15 RB

Channel

Agilent Spectrum Analyzer - Swept SA

agilent Spectrum Analyzer - Swept SA
3 DR SENGEINT AALICIT | 100504 AM Ape 30, 2016 QLI O 1007 ADAM Ay 30, 2016
IMarker 1 1.710000000000 GHz #Avg Type: Log-Pwr mazli23acg| FeakSearch #Avg Type: Log-Pwr mazfizaasg| ook Search
TR T Pt s
NextPeak| NextPeak|
Mkr1 1.710 000 GHz MKr1 1.765 004 GHz
Ref Offset 16 dB Ref Offset 16 dB
[ggeiei  Ref 30.00 dBm -30.86 dBm [3geidy_Ref 30.00 dBm -28.44 dBm
200) Next Pk Rightfl | Next Pk Right]
. SN S -~ Next Pk Lefi| aremitm e e _| e Next Pk Left]
oo 00 2
100 | 500 ol 0.0 T 13,00 dérd
Marker Delta Marker Delta
20 -2
1 o "
=1 o - =l - i,
) L MKr—CF| ] Mir—CF
anof—— e -00
=2 Mkr—RefLvif | < Mkr—RefLv]
@ @
More| More|
Center 1.7100000 GHz Span 1.000 MHz 1of2)f |Center 1.7550000 GHz Span 1.000 MHz 10f2|
#Res BW 30 kHz #/BW 100 kHz #Sweep 1.00 s (1001 pts) #Res BW 30 kHz #/BW 100 kHz #Sweep 1.00 s (1001 pts)
usc starus usc starus
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LTE Band 4

Channel Bandwidth: 5 MHz

Channel 19975 1RB Channel 20375 1RB
T e T AL O 11522 g 30, 2016 e g ar e it AVALIGL R T10:1425 M Ap 30, 2016
arker 1 1.709995000000 GHz e Eree #Avg Type: Log-Pwr w3455 PeekSearch jarker 1 1.755000000000 GHz ) #Avg Type: Log-Pwr maxfizaass| Peak Search
Pl thienzo a8 s R TN e 30 g8 e R
RefOffset 15 & Mkr1 1.709 995 GHz Mextheak Ref Offset 16 4B Mkr1 1.755 000 GHz Hextheak
{0deidy_Ref 30.00 dBm -21.31 dBm {0dBidy _Ref 30.00 dBm .20 dBm
og o
Next Pk Right]l | .., Next Pk Right
10,
Next Pk Left) Next Pk Left|
00 7 0.0
100 1300 song 100 = 1300 derg
1 Marker Delta 1 Marker Delta
E = i a
= i 20
e Mkr—CF N Mkr—CF|
A0 -40.0 =S
= Mkr—RefLvi|| | " Mkr—RefLvl
& 00
| More| More|
Center 1.7100000 GHz Span 1.000 MHz 1012 |Center 1.7550000 GHz ‘Span 1.000 MHz 1or2
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
s — ss. sraus
Channel 19975 25 RB Channel 20375 25 RB

10:13:40 2M Ar 30,

LIGH OFF

1061457 &M Agr

#Res BW 100 kHz #VBW 300 kHz

usc

#Res BW 100 kHz

#Sweep 1.00 s (1001 pts)

sTaTUS

s

T SreE it I
arker 1 1.709995000000 GHz #Avg Type: Log-Pwr 4sc| PeakSearch BAva Type: Log-Pwr mazfiz3ass| PeskSearch
N0 Wilo T3 Tog:Fres Fun P Senla R
Ref Offset 15 d& Mkr1 1.709 995 GHz NextPeak Ref Offset 16 4B Mkr1 1.755 003 GHz Hextheak
{0deidy_Ref 30.00 dBm -30.82 dBm {0dBidy _Ref 30.00 dBm -28.24 dBm
og o
Next Pk Right]l | ., Next Pk Right
10,
- Next Pk Left - . Next Pk Left
oo 0.0
we 1300 s 100 1300 derg
Marker Delta Marker Delta
) -0
1 3
@ - 20 - =
; n Mkr—CF Mkr—CF|
-400 -40.0
- Mkr—RefLvi|| | " Mkr—RefLvl
& 00
More More,
Center 1.7100000 GHz Span 1.000 MHz 1of2| |Center 1.7550000 GHz Span 1.000 MHz 1of2
#Sweep 1.00 s (1001 pts)

#VBW 300 kHz

sTaTUS
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LTE Band 4

Channel

Bandwidth: 10 MHz

Channel

1RB

Channel

20350

1 RB

N ETS SPreE 1 O M e 30, W l=e A SPreE i ALISICHT 1102411 AN apr 30,2018
arker 1 1.709988000000 GHz #Avg Type: Log-Pw si5s| PeakSearch arker 1 1.755006000000 GHz #Avg Type: Log-Pur maxfioaasg| PeskSearch
oW T Trig: Free Run TV oo T Tri Fri
IFGainlow  #Atten:30 48 cerl RHNNN \FGaimlow © #Atten:30 dB cerlA NN
Ref Offset 16 dB Mkr1 1.709 988 GHz NextPeak Ref Offset 16 dB Mkr1 1.755 006 GHz Naxteeak
{0deidy_Ref 30.00 dBm -36.11 dBm {0deidy_Ref 30.00 dBm -36.15 dBm
og o0
200 Next Pk Rightff | ., Next Pk Right
Next Pk Left| Next Pk Left|
0o 00
100 300 demf 100 1300 derg
M Marker Delta| - Marker Delta
-0 -0 o
-~
2 @ v
"7 MKr—CF| = .‘ MKr—CF|
00 A s 400 e
@ Mkr—RefLvif | © Mkr—RefLvl
- =
More, More|
Center 1.7100000 GHz Span 1.000 MHz 1of2l [Center 1.7550000 GHz Span 1.000 MHz 1of2
#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 srarus usc srarus

Channel

50 RB

Channel

Agilent Spectrum Analyzer - Swept SA

SO |10:25:16 AM A

Iglent Spactrum Anslyzer - Swept .
F 0w AL SENSEINT AALIGN OFF 10:23:03 AM Apr 30, 2016 F 0 SENSEINT AL
arker 1 1.709995000000 GHz #Avg Type: Log-Pur mafiz3asc| PeakSearch z #Avg Type: Log-Pur mazfigaas| FeakSearch
TR e PR i R 1 oo
NextPeak NextPeak
Mkr1 1.709 995 GHz Mkr1 1.765 008 GHz
Ref Offset 16 dB Ref Offset 16 dB.
[ggeiei  Ref 30.00 dBm -34.51 dBm [3geidy__Ref 30.00 dBm -32.08 dBm
Next Pk Rightfl | ., Next Pk Right
Next Pk Left| Next Pk Left|
oo o0
100 ST 00 SEST
g Marker Delta| Marker Delta|
i -0
- 1
2 1 } 2 -
N g A Mkr—CF| - - - ) Mkr—CF|
400 | 1 400
@ Mkr—RefLvif | © Mkr—RefLvl
& o
More, More,
Center 1.7100000 GHz Span 1.000 MHz 1of2lf |Center 1.7550000 GHz 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 5 (1001 pts)
usc — usc —
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LTE Band 4

Channel Bandwidth: 15 MHz

Channel 20025 1RB Channel 20325 1RB
R . 0 52 iC 5E! NT A\ ALIGN OFF 10:31:40 AM Apr 30, 2016 RF 0 52 = SEN A ALIGN CFF 10:33:03 AM Apr 30, 2016
arker 1 1.710000000000 GHz #hvg Type: Log-Pwr muEfizaqss| PeskSearch arker 1 1.755006000000 GHz | #avg Type: Log-Pwr max[i23455| Pesk Search
PNO: Wide (50 11g: Free Run | PHi0: Wid T3 Trig: TYFE M WA
IFGainlow ~ #Atten:30 dB cerlA NNNNN IFGainlow — #Atten: 30 dB cerlARHHNH
Ref Offset 15 d& Mkr1 1.710 000 GHz NextPeak Ref Offset 16 4B MKr1 1.755 006 GHz NextPeak
{0deidy_Ref 30.00 dBm -38.78 dBm {0dBidy _Ref 30.00 dBm -39.73 dBm
og o9
Next Pk Rightll | Next Pk Right
10.
Next Pk Left Next Pk Left|
0o 0.0
o EETT oo EETrT |
Marker Delta Marker Delta
gl Pl =
) L ) M =S -
5 N Mkr—CF 4 Mkr—CF
w00 . — a0 . 'mL. — 1
L P - i .
o Mir—RerLviff | <'° Mkr—RefLvl
@ 200
More| More|
Center 1.7100000 GHz Span 1.000 MHz 1of2)l |Center 1.7550000 GHz Span 1.000 MHz 10f 2
#Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 5 (1001 pts) #Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts)
s sraus, s erarus|

Channel

SENSE-INT

20025

10:32: 11 2M Apr 30,2016

75 RB

Channel

75 RB

AL CFF___|10:33:39AM dpr
#hvg Type: Log-Pwr

Peak Search

F 0% AC ALt RF 0 i
Hhiva Tyne: Log-Pun 221 Peak Search 2
arker 1 1.709998000000 (frrlufmdq 5 TigiFree un g Type: Log-Pwr “‘“"‘E“ 2345 larker 1 1.755001000000 E’l;!’zw "‘Yﬁfﬂ‘« 45
IFGainLow Atten: 30 dB cer[ANNNNN |2 cer|ANHHNT
Ref Offset 15 d& Mkr1 1.709 998 GHz NextPeak Ref Offset 16 4B MKr1 1.755 001 GHz NextPeak
{0deidy_Ref 30.00 dBm -35.52 dBm {0dBidy _Ref 30.00 dBm -32.49 dBm
og og
Next Pk Rightl] | ., , Next Pk Right
10
Next Pk Left Next Pk Left|
oo oo
° BE | e FEr|
MarkerDelta Marker Delta
0 -0
1
@ 1 10 —
Mkr—CF - — SN RN Mkr—CF,
aof— 400
- Mir—RerLvif| | 0 Mkr—RefLvl
& <00
More| More|
Center 1.7100000 GHz Span 1.000 MHz 1of2li |Center 1.7550000 GHz Span 1.000 MHz 10f2|
#Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts) #Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts)
vsc — sc —
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LTE Band 4

Channel Bandwidth: 20 MHz

Channel 20050 1RB Channel 20300 1RB
F ’ 50 R iC 5E! i mt 4.‘;‘; 10:40:00 AM Apr 30, 2016 Peak Search F ’ 50 R iC SENSE INT i mt 4.‘;‘; 10:41:21 AM Agr 30, 2016 Peak Search
wg Type: Log-Pur mcz|'—= s wa Type: Log-Pwr maz[iz3a8s
arker 1 1.709989000000 ?’r‘ﬂ;ﬂ\dw‘ -V trig:Fres Run g Type: Log jomed AEEEH] larker 1 1.755001000000 ?’r‘ﬂ;ﬂ\dw‘ -V trig:Fres Run g Type: Log 12345
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1 B B e 1
-40.0 . Q B = . -40.0 —_—— 0 —i !
@ Mkr—RefLvif | © Mkr—RefLvl
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Center 1.7100000 GHz Span 1.000 MHz 1of2 [Center 1.7550000 GHz Span 1.000 MHz 10f2|
#Res BW 180 kHz #/BW 560 kHz #Sweep 1.00 s (1001 pts) #Res BW 180 kHz #/BW 560 kHz #Sweep 1.00 s (1001 pts)
usc starus usc starus

Channel

100 RB

Channel

Agilent Spectrum Analyzer - Swept SA

100 RB

Iglent Spactrum Anslyzer - Swept .
F 0w AL INT AALIGN OFF 10:40:42 AM Apr 30, 2016 F 0 SENSEINT AALIGN OFF 10:42:04 AM Ay
arker 1 1.709978000000 GHz #Avg Type: Log-Pur mafiz3asc| PeakSearch z #Avg Type: Log-Pur mazfigaas| FeakSearch
AR cerlARNNKH [ e NN
NextPeak NextPeak
Mkr1 1.709 978 GHz MKr1 1.765 030 GHz
Ref Offset 16 dB Ref Offset 16 dB.
[ggeiei  Ref 30.00 dBm -34.56 dBm [3geidy__Ref 30.00 dBm -32.79 dBm
Next Pk Rightfl | ., Next Pk Right
Next Pk Left| Next Pk Left|
oo o0
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» 1 » Fu
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More, More,
Center 1.7100000 GHz Span 1.000 MHz 1of2lf |Center 1.7550000 GHz Span 1.000 MHz 10f2|
#Res BW 180 kHz #VBW 560 kHz #Sweep 1.00 s (1001 pts) #Res BW 180 kHz #VBW 560 kHz #Sweep 1.00 5 (1001 pts)
usc — usc —
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LTE Band 13

Channel Bandwidth: 5 MHz

Channel Channel

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA

T e AVALITL OFF  1D322.5 M May 02, 2016 T AVLIGL OFF  103:2419 A May 2, 2010
arker 1 777.000000000 MHz ] #hug Type: Log-Pur waefio5 s | PaakSearch arker 1 787.001000000 MHz #ug Type: Log-Pur macz[aassg| FeskSearch
e 0 a8 el Bl b et
Ref Offset 15 4B Mkr1 777.000 MHz NextPeak Ref Offset 15 0B Mkr1 787.001 MHz NextPeak
[ggeian _ Ref 35.00 dBm -26.63 dBm [ggeian__ Ref 35.00 dBm -27.06 dBm
Next Pk Right] Next Pk Right]
150] ! ! 150) - .
A Next Pk Left I Next Pk Left
5.00 rd 5.00
5 5
Marker Delta| . Marker Delta)
/ 300 1300 e}
18 i
1 1
2% X
P mkr—.crff | © Mhr—CF}
=0 =0
P
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Center 777.0000 MHz Span 1.000 MHz o2t | center 787.0000 MHz Span 1.000 MHz 1of2
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts)
e —- e sranu

Channel

Agilent Spectrum Analyzer - Swept SA

25 RB

Channel

Agilent Spectrum Analyzer - Swept SA

ENE:

- = y Yo 052336 A May 02, 2016 T AL OFF
arker 1 777.000000000 MHz 88ug Type: Log w2345 | FeakSearch arker 1 787.003000000 MHz ] #8ug Type: Log-Pur Peak Search
NG Wide To7 Trig: Free Run TVFE 1M Wt o T Trig: Fres Run e
IFGaimlow ~  Atten: 30 dB cer|A MK 4 NG Wil Tl et 30 dB ceT|A NN KN K
Ref Offset 16 4B Mkr1 777.000 MHz NextPeak Ref Offset 16 A8 Mkr1 787.003 MHz NextPeak
{9gBid_Ref 35.00 dBm -26.88 dBm {9gBid_Ref 35.00 dBm -26.18 dBm
og o9
Next Pk Right; Next Pk Right;
150| 15.0]
Next Pk Left Next Pk Left
5.00| e 5.00]
5 . 5
's Marker Delta) Marker Delta)
300 ] 4300
a8 48
1 J u
= g B — — S mir—crl| |~ - e T e Mkr—CF
=0 =0
450 : | Mikr—RefLvif | 0 Mkr—RefLvi
5 5
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Center 777.0000 MHz Span 1.000 MHz "or2 i | center 787.0000 MHz Span 1.000 MHz Torz
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 5 {1001 pts)
i< staus isc
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LTE Band 13

Channel Bandwidth: 10 MHz

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

#Res BW 100 kHz #VBW 300 kHz

#Sweep 1.000 s (1001 pts)

B X B 1 P T T — T P e T YT E—
arker 1 776.996000000 MHz ] T N #Aug Type: Log-Pwr WAE[T55 45 6 ek Searc arker 1 787.009000000 MHz #Aug Type: Log-Pwr M1 2345 6 ek Searc
= Trig:FreeRun -
e T e od it W T Tl R
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Agilent Spectrum Analyzer - Swept SA

50 RB
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Agilent Spectrum Analyzer - Swept SA
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arker 1 776.995000000 MHz 88ug Type: Log w2345 | FPeakSearch arker 1 787.011000000 MHz ] #8ug Type: Log-Pur Peak Search
NG Wide To7 Trig: Free Run TVFE 1M Wt o T Trig: Fres Run |
IFGaimlow ~  Atten: 30 dB cer|A MK 4 e Tl peten: 30 4B ceT|A NN KN K
Ref Offset 16 4B Mkr1 776.995 MHz NextPeak Ref Offset 16 A8 Mkr1 787.011 MHz NextPeak
{9gBid_Ref 30.00 dBm -29.46 dBm {9gBid__Ref 30.00 dBm -29.83 dBm
og o9
P Next Pk Rightlf | Next Pk Right;
100| 10.0]
Next Pk Left Next Pk Left
0.00] 0.00|
0 T 0 T
7 Marker Delta| Marker Delta|
B 1] B 1] +
1 1
ey — = = a ey + ) T = —
Mr--CF| Mr--CF|
w00 w00
500 Mikr—RefLvif | <00 Mkr—RefLvi
&0 &0
More| More|
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i< staus isc
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4.5 Peak to Average Ratio

4.5.1 Limits of Peak to Average Ratio Measurement

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

452 Test Setup

COMMUNICATION
SIMULATOR POWERSPLITTER | SPECTRUM
] ANALYZER
20 dB ATTENUATION
PAD
EUT

4.5.3 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

LTE Band 4

Channel Bandwidth: 1.4 MHz

Channel Bandwidth: 3 MHz

Peak to Average Ratio

Peak to Average Ratio

Channel Frt:lc\|nl|l-lezr;cy (dB) Channel Fr?ﬁnl:_lez';cy (dB)
QPSK 16QAM QPSK 16QAM
19957 1710.7 4.38 5.30 19965 1711.5 4.51 5.34
20175 1732.5 4.26 5.23 20175 1732.5 4.30 5.25
20393 1754.3 4.14 5.09 20385 1753.5 4.25 5.26

Spectrum Plot of Worst Value

1.4 MHz / QPSK

Agilent Spectrum Analyzer - Power Stat CCDF

Agilent Spectrum Analyzer - Power Stat CCDF

1.4 MHz / 16QAM

T 2 EneE I Y 1001137 AM A 30,2008 T 2 EneE I Y in01 5 M0, 008 [
Center Freq 1.710700000 GHz ] Samarfreq i70roeon0chz | Radio Sud:None ErRatency Center Freq 1.710700000 GHz | Semarfreg t7i0r00000Gkz Radlo Std:None mamacy.
MFGain:Low #Atten: 30 dB MFGain:l ow #Atten: 30 dB
Average Power - Average Power -
Center Freq)| Center Freq)|
24'25 dBm \ 1.710700000 GHz| 22-95 dBm 1.710700000 GHz|
49,64 % at 0dB 104 N 43.91 % at 0dB 104
.
A A
1% ¥ 1%
100%  250dB 0% 100% 294dB 0%
10% 4.24dB 10% 5.14dB
CF Stej CF Stej
0.1% 438 dB boro sooooom | 0.1% 5.30 dB boro B0 WL
001%  4.44dB ‘ Wl oo1%  536dB ‘ Man
0001 % 4.47dB FreqOffset 0001% 540dB FreqOffset
00001 % 4.50 dB 0001 % oz | 0.0001% 5.41dB 0001 % 0 Hal
Peak 4.51dB Peak 5.47 dB
28.77 dBm 50001 28.42 dBm 50001
0dB 20 dB dB dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
3 MHz / QPSK 3 MHz / 16QAM
P D T Y R—— P D T Y E——
Coriter Freq 1.711500000 GHz | Gemterfres 1716000000z = Redis Std:Nore Coriter Freq 1.711500000 GHz | Gemterfren 17116000000Hz Radlo Sd:None
MEGaintow  #Amen:30 4B MEGaintow  #Amen:30 4B
Average Power 100% Average Power 100%
Center Freq)| Center Freq)|
24.28 dBm N 1.711600000 GHz, 22.80 dBm & 1.711600000 GHz,
49.23 % at 0dB i, 43.38 % at 0dB a0
\- \
i \
1% 1% +
\
W
100% 250 dB 04 % | 100% 297dB _
1.0% 4.24 dB 10% 514 dB
01%  451dB oot soomonbl] 01% 534 dB oot L
001%  459dB o Yl oo1%  5.41dB ‘ Man
0.001% 4.69dB Freqoffse 0001% 545dB Freqoffset
0.0001% 4.71dB 0.001 % 0Hz 0.0001 % 5.47dB 0.001 % OHz
Peak 4.73dB Peak 570dB
29.01 dBm 50001 \ 28.50 dBm 00001 9
0dB 20 dB dB dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
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LTE Band 4

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

Peak to Average Ratio

Peak to Average Ratio

Channel Frt:lc\|nl|l-lezr;cy (dB) Channel Fr?ﬁnl:_lez';cy (dB)
QPSK 16QAM QPSK 16QAM
19975 1712.5 4.43 5.37 20000 1715.0 4.43 5.37
20175 1732.5 4.20 513 20175 1732.5 418 5.05
20375 1752.5 4.32 5.21 20350 1750.0 4.56 5.37

Spectrum Plot of Worst Value

5 MHz / QPSK

Agilent Spectrum Analyzer - Power Stat CCDF

5 MHz / 16QAM

Agilent Spectrum Analyzer - Power Stat CCDF

& £ E INT & 10:17:53 AM Apr 30, 2016 L2 @ E INT & N OFF 17
- 5 F r - Frequency
Center Freq 1.712500000 GHz | Comerfreq 1702500000GHs ' Radla St None i Center Freq 1.712500000 GHz | Cemurfre 17usooomttz ' Ra
MFGain:Low #Atten: 30 dB MFGain:l ow #Atten: 30 dB
Average Power - Average Power -
Center Freq)| Center Freq)|
24.29 dBm ™~ 1.712500000 GHz, 22.69 dBm 1.712500000 GHz,
49.14 % at 0dB 104 43.54 % at 0dB 104 .
AY
i 5
1% ¥ 1% i
‘ |
100%  251dB 0% 100% 296dB 0%
10% 4.21dB 10% 5.16 dB
01%  443dB oot soocrstepll 919%  537dB oot | L
001%  449dB ‘ ] oo1% 54348 ‘ ‘ Man
0001% 4.52dB FreqOffset 0001% 547dB FreqOffset
0.0001% 4.55dB 0.001 % 0Hz 0.0001% 5.51dB 0.001 % 0Hz
Peak 4.57 dB Peak 5.57 dB
28.86 dBm 50001 28.26 dBm 50001 |
0dB 20 dB dB dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
10 MHz / QPSK 10 MHz / 16QAM
P D \CFT 10204 AM Apr 30,2006 P D LCHT 10674340 At 20, 2006
Center Freq 1.750000000 GHz ] SemterFreq 17o0o0mon0 bz Radlo Std:Nane Eremensy Center Freq 1.750000000 GHz | Cetarfrey 17600000000H: | | Radlo Std:None Eremensy
MEGaintow  #Amen:30 4B MEGaintow  #Amen:30 4B
Average Power 100% Average Power 100%
Center Freq)| "~ Center Freq)|
24.38 dBm N, 1.750000000 GHz, 22.99 dBm 1.750000000 GHz|
47.70 % at 0dB i, \ 44,03 % at 0dB a0
h N
1% : 1% \
100%  253dB 04% | 100% 292dB 0%
1.0% 4.31dB 10% 5.19dB
01%  456dB oot soomonbl] 01% 537 dB oot L
001%  4.63dB o Yl 0o1%  5.44dB ‘ \ Man
0.001% 4.67dB Freqoffse 0001% 548dB Freqoffset
0.0001 % 4.69dB 0.001 % 0Hz 0.0001 % 5.53dB 0.001 % 0Hz
Peak 4.69 dB Peak 5.55dB
29.07 dBm 50001 28.54 dBm 50001
0dB 20 dB dB dB
Info BW 10.000 MHz Info BW 10.000 MHz
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LTE Band 4

Channel Bandwidth: 15 MHz

Channel Bandwidth: 20 MHz

Peak to Average Ratio

Peak to Average Ratio

Channel Frt:lc\|nl|l-lezr;cy (dB) Channel Fr?ﬁnl:_lez';cy (dB)
QPSK 16QAM QPSK 16QAM
20025 1717.5 4.46 5.35 20050 1720.0 4.53 5.36
20175 1732.5 4.27 5.09 20175 1732.5 4.34 5.10
20325 1747.5 4.57 5.52 20300 1745.0 4.39 5.39

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Power Stat CCDF

15 MHz / QPSK

[Conter Froq 1.747500000 GHz

—m .
Center Freq: 1.747500000 GHz

10:37:0% &M Apr 30, 2006

Agilent Spectrum Analyzer - Power Stat CCDF

15 MHz / 16QAM

[Conter Froq 1.747500000 GHz

—m .
Center Freq: 1.747500000 GHz

1013643 AM Apr 30, 2016

Frequency

Radio Std: Nene Ll o Radio Std: None
—— Trig: Free Run Counts:1.00 MM.00 Mpt —— Trig: Free R Counts:1.00 MM.00 Mpt
MFGain:Low #Atten: 30 dB MFGain:l ow #Atten: 30 dB
Average Power - Average Power -

Center Freq)| Center Freq)|
24.46 dBm 1.747500000 GHz, 22.94 dBm 1.747500000 GHz,
47.57 % at 0dB 104 N 44,47 % at 0dB 104

. . N
1 %) 1 %) 1
1
100% 252dB 01% 100% 289dB 01%
10% 4.32dB 10% 5.16 dB
CF Ste CF Ste
01%  457dB boro soooooome | 0.1% 552 dB boro WL i
001%  466dB ‘ Yl oo1% 56248 ‘ Man
0001 % 4.69dB FreqOffset 0001% 566dB FreqOffset
0.0001% 4.70dB 0.001 % 0Hz 0.0001 % 5.67dB 0.001 % OHz
Peak 4.72dB Peak 5.88 dB
29.18 dBm 00001 28.82 dBm 00001
0dB 20dB dB dB
Info BW 25.000 MHz Info BW 25.000 MHz
20 MHz / QPSK 20 MHz / 16QAM
Fa G I T TE DTN — Fa G I T E T p——
Coriter Freq 1.720000000 GHz | Gemterfres 17200000000z = Redis Std:Nore Coriter Freq 1.745000000 GHz | Gemterfren 17660000000z Radlo Sd:None
MEGaintow  #Amen:30 4B MEGaintow  #Amen:30 4B
Average Power 100% Average Power 100%

Center Freq)| Center Freq)|
24.22dBm \ 1.720000000 GHz, 23.00 dBm 1.745000000 GHz,
48.14 % at 0dB i, 44.63 % at 0dB a0 N

N\
B
1 %) 1% T
\
\
100%  252dB 04 % 100% 291dB 01%
1.0% 423 dB 1.0% 5.08 dB
01%  453dB oot soomonbl] 01% 539 dB oot L
001%  4.60dB o Yl oo1% 55048 ‘ Man
0.001% 463dB FreqOfiset 0001% 555dB FreqOfset
0.0001 % 4.64dB 0.001 % 0Hz 0.0001 % 5.57dB 0.001 % 0Hz
Peak 4.64 dB Peak 559 dB
28.86 dBm 00001 28.59 dBm 00001
0dB 20dB dB dB
Info BW 25.000 MHz Info BW 25.000 MHz
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LTE Band 13

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

Channel

Frequency

Peak to

Average Ratio
(dB)

(MHz)

QPSK

16QAM

Channel

Frequency

Peak to Average Ratio

(dB)

(MHz)

QPSK

16QAM

23205

779.5

4.32

5.26

23230

782.0

4.60

5.53

23255

784.5

4.83

5.75

23230

782.0

4.38

5.29

Spectrum Plot of Worst Value

enter Freq 784.500000 MHz

5 MHz / QPSK

] CenterFreq: 784500000 MHz
Counts:1.00 M/1.00 Mpt

03:28:36 AM May (2, 2016

Trig: Free Run
FIFGain:Low #Asen: 30 4B
Average Power
100 %
23.73dBm .
|
43.59 % at 0dB 103 <
\\
A
1%
100% 271dB 0%
10%  474dB \
0.1% 4.83 dB
001% 48d8 | “U'* T[]
0.001% 4.89dB
0.0001% 4.92dB | o.001% I
Peak 4,92 dB ‘
28.65 dBm ‘
0.0001 % 0B
Info BW 5.0000 MHz

Radio Std: None Frequency enter Freci=7s4_5m]uu|] MHz ] Cen(er;l:q“m 500000 MHz Radio Std: None Fraquency
Trig: Free Run Counts:1.00 M/1.00 Mpt
AFGaindow  #Atten; 30 dE
Average Power
100 %
Center Freq| ) Center Freq|
784500000 MHz| 22.38 dBm “~\ 784500000 MHz|
41.19 % at 0dB 183 \
Y
1% -+
\
10.0 % 3.01dB 04%
10% 561dB
CF St CF St
5000000 M 0.1% 575dB o CF Slep|
|Auto Man) 0.01% 580 dB 0.01 %| |Auto Man)
FreqOffset 0001% 5.87dB Freq Offset
0 Hz| 0.0001 % 5.90dB 0.001 % 0 Hz|
Peak 6.04 dB
28.42 dBm
o
2048 T 0dE
Info BW 5.0000 MHz

5MHz /1

6QAM

03:28: 14 AM May (2, 2016

10 MHz /

Agilent Spectrum Analyzer - Power Stat CCOF

Center Freq 782.000000 MHz

Average Power

23.66 dBm
46.64 % at 0dB

10.0 % 263dB
10% 4.28 dB
0.1% 4.38 dB
001% 4.42dB
0001% 445dB
00001 % 4.46dB
Peak 4.46 dB

28.12 dBm

QPSK

03:36,06 AM May (2, 2016

] Center Freq: 762000000 MHz Radio Std: None Frequency
Trig: Free Run Counts:1.00 M/1.00 Mpt
#IFGain:Low  HAten: 30 4B
100 %
Center Freq|
782 000000 MHz|
10 %
N
N
\
4
0.1 % |
| CF Step!
6.000000 MHz|
0.01 %, Auto Man|
FreqOffset
0.001 % OHz
0.0001 %
0dB 20dB

Info BW 10.000 MHz

Agilent Spectrum Analyzer - Power Stat CCOF

Center Freq 782.000000 MHz

10 MHz / 16QAM

Average Power

22.33 dBm

42.45 % at 0dB

10.0 % 295dB
10% 518 dB
0.1 % 5.20dB
0.01 % 533dB
0001% 537dB
00001 % 5.42dB
Peak 5.49dB

27.82 dBm

] CenterFreq: 762000000 MHz

03:35:02 AM May (2, 2016

Radio Std: None Frequency

Trig: Free Run Counts:1.00 M/1.00 Mpt
FIFGainilow  HAmen:30 dB
100 %
Center Freq|
\\\ 762.000000 MHz]
10 %
\
\
1% 1
01% |
CF Step!
5.000000 MHz,
0.01 % Auto Man
| Freq Offset
0.001 % | OHz
0.0001 %
0dB 20dB
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 a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 43 +10 log10(P) dB. The limit of emission is equal to -13 dBm.

46.2 Test Setup

Communication )
Simulator Power Splitter | |: Spectrum Analyzer
20 dB 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 30 MHz to 8 GHz for LTE Band 13 and from 30 MHz to 18 GHz for
LTE Band 4. 10 dB attenuation pad is connected with spectrum. RBW=1 MHz and VBW=3 MHz are used
for conducted emission measurement.

4.6.4 Test Results

Frequency Range: 30 MHz ~ 8 GHz

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
T A, TN p— T A, [EEE TN p——
arker 1 3.922742637132 GHz - Avg Type: Log-Pur WAE[1 5345 6 ek Searc arker 1 3.223340167008 GHz - Avg Type: Log-Pur M1 2345 6 ek Searc
BHO; Fast (o Trig: Free Run v B0 Fast T Trig Run y
IFGainLow — HAten: 30 dB oerlP HHHH (Gl ™ dAten: 30 4B terP NURR N
NextPeak NextPeak
Ret Offset 15 4B Mkr1 3.922 7 GHz Ret Offset 15 B Mkr1 3.223 3 GHz
g gBvaiv Ref 35.00 dBm -30.89 dBm g gesaiv Ref 35.00 dBm -31.17 dBm
25, Next Pk Rightlf | .. Next Pk Right]
150 t + 150
Next Pk Left Next Pk Left
5.00| £.00] T .
= =
Marker Deltal Marker Deltal
1300 aon) 43008
18 18
=0 i - ’|1 mkr—crlf | *° I | 'y Mkr—.CF|
50 " 50
450 T T Mkr—RefLvijf | 50 T T Mkr—RefLvi|
= =
More| More|
Start 30 MHz Stop 8.000 GHz 102}t I start 30 MHz Stop 8.000 GHz 1of2
#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 505.3 ms (20000 pts)
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Frequency Range: 30 MHz ~ 18 GHz

LTE Band 4

Channel 20175

1.4 MHz / QPSK

3 MHz / QPSK

Agilent Specisum Analyzer -
3 - =0 C | | CVETE 10:02: 13 AM A 30, 2006 | A\ALIGH CFF 10:10;34 AM ALy 30, 2016
arker 1 16.002534626731 GHz Avg Type: Log-Pur maz[iz3asc| Feak Search Avg Type: Log-Pur maz[lz3a5g| FeakSearch
TR T 3o a8 cerlP KN o™ ah cerP NN N
NextPeak NextPeak
Mkr1 16.002 § GHz Mkr1 16.523 7 GHz
Ref Offset 16 dB Ref Offset 16 dB.
[ggeien  Ref 35.00 dBm -21.24 dBm [ggeiei  Ref 35.00 dBm -21.97 dBm
=0 Next Pk Rightfl | .. Next Pk Right]
Next Pk Left| Next Pk Left|
500 500
5 5
4500 ) Marker Delta| 1300 ] Marker Delta|
18 1 5 —
b1 S b1 2k
- Mkr—CF W Lo W Mkr—CF
0 M 0 M A |
e Mir—RerLviff | Mkr—RefLvl
= =%
More| More|
Start 30 MHz Stop 18.000 GHz 1or2| | Start 30 MHz Stop 18.000 GHz 1of2
#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)
e sarus se ——
5 MHz /| QPSK 10 MHz / QPSK
TS e n AL R 1015154 iy 30,2018 RETS e n AL R (102520 AM A 0, D16
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4.7 Radiated Emission Measurement

4.7.1 Limits of Radiated Emission Measurement

The power of any emission outside a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 43 +10 log10(P) dB. The limit of emission is equal to -13 dBm.

4.7.2 Test Procedure

a. Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8 m height of Turn Table, rotated the table around 360 degrees to search the maximum radiation power
and receiver antenna shall be rotated vertical and horizontal polarization and moved height from 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.I.R.P power by subtracting the gain of dipole, E.R.P power =
E.l.P.R power - 2.15 dBi.

Note: The resolution bandwidth of spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz.

4.7.3 Deviation from Test Standard

No deviation.

4.7.4 Test Setup

Radio ahsorbing material gielded Case Ground Plane

Spectrum

L1
]h"*_'«-\q:[:lﬂﬂﬂ
Doo G

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

LTE Band 4
Channel Bandwidth: 20 MHz / QPSK

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 7
0 Level (dBm/m) Date: 2016-05-05
-10 PART27
-20
-30 t
7
40 9 9
-50
-60 6
5
-70 ’
8 301000. 3000. 5000. 7000. 9000. 11000. 13000. 15000. 17000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 3m HORIZONTAL
Remak : LTE Band 4 QPSK_28M Link

Tested by: Toby Tian
Read
Freq Level Level

Limit Over
Line Limit Factor Remark

MHz dBm/m dBm

41.64 -47.39 -46.98
71.71 -49.36 -48.51
137.67 -52.78 -44.12
216.24 -50.16 -42.80
375.32 -69.64 -63.55
587.75 -65.31 -64.63

pp 3465.00 -36.29 -27.38
5197.5@ -48.45 -37.59
6930.00 -41.25 -45.54

W~ BwWwN

dBm/m dB dB/m

-13.
-13.
.00 -39.78 -8.66 Peak
-13.
-13.
-13.
-13.
-13.
-13.

-13

00 -34.39 -0.41 Peak
00 -36.36 -8.85 Peak

8@ -37.16 -7.36 Peak
00 -56.64 -6.89 Peak
80 -52.31 -1.28 Peak
88 -23.29 -8.91 Peak
80 -27.45 -2.86 Peak
00 -28.25 4.29 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 8
cLevel (dBmim) Date: 2016-05-05
-10 PART27
-20
-30
7 g
40p g
-50
-60
&
-70 ’
-8030 1000. 3000. 5000. 7000. 9000. 11000. 13000. 15000. 17000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 3m VERTICAL
Remak : LTE Band 4 QPSK_28M Link
Tested by: Toby Tian
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 pp 48.67 -33.51 -33.63 -13.00 -20.51 ©.12 Peak
2 66.86 -42.13 -33.95 -13.80 -29.13 -8.18 Peak
3 143.49 -51.90 -43.64 -13.00 -38.90 -8.26 Peak
4 221.89 -52.63 -45.47 -13.8@ -39.63 -7.16 Peak
5 348.16 -69.16 -62.89 -13.00 -56.16 -6.27 Peak
6 591.63 -65.63 -64.51 -13.80 -52.63 -1.12 Peak
7 3465.080 -38.31 -29.40 -13.80 -25.31 -8.91 Peak
8 5197.568 -43.54 -40.68 -13.80 -38.54 -2.86 Peak
9 6930.00 -38.26 -42.55 -13.00 -25.26 4.29 Peak
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LTE Band 13
Channel Bandwidth: 10 MHz / QPSK

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5
0Level (dBmim) Date: 2016-05-05
10 PART27(B13)
-20
-30
-40
.50534
7
60| -
6
5
-70 |
8 30 1000. 2000. 3000. 4000. 5000. 6000. 7000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27(B13) 3m HORIZONTAL
Remak : LTE Band 13 QPSK_18M Link
Tested by: Toby Tian
Read Limit Over
Freqg Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 38.73 -48.26 -48.36 -13.00 -35.26 0.10 Peak
2 70.74 -50.43 -41.81 -13.80 -37.43 -8.62 Peak
3 135.73 -53.27 -44.60 -13.00 -48.27 -8.67 Peak
4 221.09 -50.08 -42.92 -13.00 -37.88 -7.16 Peak
5 503.36 -69.03 -64.52 -13.00 -56.03 -4.51 Peak
6 644.98 -65.68 -64.81 -13.80 -52.68 -0.87 Peak
7 pp 1564.88 -58.57 -43.55 -40.80 -18.57 -15.82 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6
cLevel (dBm/m) Date: 2016-05-05
-10 PART27(B13)
-20
-30 ;
40P
-5134
60 7
3
-70 T
8 30 1000. 2000. 3000. 4000. 5000. 6000. 7000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27(B13) 3m VERTICAL
Remak LTE Band 13 QPSK_18M Link
Tested by: Toby Tian
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 pp 40.67 -34.31 -34.43 -13.00 -21.31 ©.12 Peak
2 66.86 -41.82 -33.64 -13.80 -28.82 -8.18 Peak
3 138.64 -52.29 -43.63 -13.00 -39.29 -8.66 Peak
4 219.15 -52.69 -45.45 -13.8@ -39.69 -7.24 Peak
5 449.04 -70.01 -64.45 -13.80 -57.91 -5.56 Peak
6 634.31 -65.61 -64.77 -13.00 -52.61 -0.84 Peak
7 1564.00 -61.67 -46.65 -40.60 -21.67 -15.82 Peak
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — Information on the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to
provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are accredited and
approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

--- END ---
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