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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:
Brand:

Test Model:
Sample Status:
Applicant:
Test Date:

Standards:

Tablet PC

Verizon

QTAIR7

Identical Prototype

Quanta Computer Inc.

Aug. 04, 2015 ~ Aug. 07, 2015

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.

Prepared by :

Approved by :

%/\ AN N
, Date: Sep. 01, 2015
Ivonne Wu / Supervisor
Kﬂ\/ WU . Date: Sep. 01, 2015

Kay Wu// Supervisor
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2  Summary of Test Results

Applied Standard: FCC Part 27 & Part 2 (LTE 4)

FCC

2346.00MHz.

Test Item Result Remarks

Clause

2.1046 . . -
27.50(d)(4) Maximum Peak Output Power PASS Meet the requirement of limit.

22'%05545 Frequency Stability PASS Meet the requirement of limit.

2.1049 . . . -

27.53(h) Occupied Bandwidth PASS Meet the requirement of limit.
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.

22715%%) Conducted Spurious Emissions PASS Meet the requirement of limit.

2 1053 Meet the requirement of limit.

i Radiated Spurious Emissions PASS Minimum passing margin is -26.04dB at
27.53(n) 41.61MHz.
Applied Standard: FCC Part 27 & Part 2 (LTE 13)
FCC
Test Item Result Remarks

Clause

2.1046 . . -
27.50(C)(10) Maximum Peak Output Power PASS Meet the requirement of limit.

22'%05545 Frequency Stability PASS Meet the requirement of limit.

2.1049 . . . -

27.53(q) Occupied Bandwidth PASS Meet the requirement of limit.
27.50(d)(5) Peak to Average Ratio PASS Meet the requirement of limit.

27.53(9) Band Edge Measurements PASS Meet the requirement of limit.

22715%’5(;) Conducted Spurious Emissions PASS Meet the requirement of limit.

21053 Meet the requirement of limit.

27‘ 53(q) Radiated Spurious Emissions PASS Minimum passing margin is -7.11dB at
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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:

Expended Uncertainty

Measurement Frequency (k=2) ()
Conducted Emissions at mains ports 150kHz ~ 30MHz 2.44 dB
. . 30MHz ~ 200MH 2.93 dB

Radiated Emissions up to 1 GHz z Z
200MHz ~1000MHz 2.95dB
1GHz ~ 18GH 2.26 dB

Radiated Emissions above 1 GHz GHz ~ 18GHz

18GHz ~ 40GHz 1.94 dB
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2.2 Test Site And Instruments
ipti Due Date of
Description & Model No. Serial No. Date of Calibration ue' .
Manaufacturer Calibration
LZ?lteﬁtece'Ver N9038A MY51210203 Jan. 21, 2015 Jan. 21, 2016
igﬁggt“m Analyzer N9O10A MY52220314 | Sep. 03, 2014 Sep. 02, 2015
Spectrum Analyzer
SOLDE & SCEWARZ FSU43 101261 Dec. 10, 2014 Dec. 09, 2015
BILOG Antenna
CCHWARZBEGK VULB9168 9168-472 Feb. 04, 2015 Feb. 04, 2016
HORN Antenna
CCHWARZBECK BBHA 9120 D 9120D-969 Feb. 09, 2015 Feb. 09, 2016
HORN Antenna
CCHWARZBECK BBHA 9170 9170-480 Feb. 04, 2015 Feb. 04, 2016
Loop Antenna EM-6879 269 Aug. 13, 2014 Aug. 12, 2015
Er,\ﬁgrlnp"f'er EMC 012645 980115 Dec. 12, 2014 Dec. 11, 2015
Er,\jgrl“p"f'er EMC 184045 980116 Jan. 09, 2015 Jan. 08, 2016
Er,\ﬁgrlnp"f'er EMC 330H 980112 Dec. 27, 2014 Dec. 26, 2015
Power Meter ML2495A 1232002 Sep. 17, 2014 Sep. 16, 2015
Anritsu
i‘r’]‘r’;’tizsensor MA2411B 1207325 Sep. 17, 2014 Sep. 16, 2015
RF signal cable 309219/4
HUBER SSULNNER SUCOFLEX 104 5950114 Oct. 18, 2014 Oct. 17, 2015
RF signal cable
HUBER +SULNNER SUCOFLEX 104 250130/4 Oct. 18, 2014 Oct. 17, 2015
RF Coaxial Cable 8D-FB Cable-Ch10-01 | Nov. 07, 2014 Nov. 06, 2015
Worken
Software E3
BV ADT 6.120103 NA NA NA
Fenna Tower MFA-440H NA NA NA
IA“Fm Table MFT-201SS NA NA NA
Antenna Tower &Turn
Table Controller MF-7802 NA NA NA
MF
Radio Communication MT8820C 6201240432 Jul. 06, 2015 Jul. 05, 2017

Analyzer

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 HP preamplifier (model: 8449B) are used only for the measurement of
emission frequency above 1GHz 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 Tablet PC
Brand Verizon
Test Model QTAIRY

Status of EUT

Identical Prototype

Power Supply Rating

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

Modulation Type LTE QPSK, 16QAM
LTE Band 4 (Channel Bandwidth: 1.4MHz) | 1710.7 ~1754.3MHz
LTE Band 4 (Channel Bandwidth: 3MHz) 1711.5 ~1753.5MHz
LTE Band 4 (Channel Bandwidth: 5MHz) 1712.5 ~1752.5MHz
LTE Band 4 (Channel Bandwidth: 10MHz) 1715.0 ~1750.0MHz
Frequency Range :
LTE Band 4 (Channel Bandwidth: 15MHz) 1717.5 ~1747.5MHz
LTE Band 4 (Channel Bandwidth: 20MHz) 1720.0 ~1745.0MHz
LTE Band 13 (Channel Bandwidth: 5MHz) 779.5 ~ 784.5MHz
LTE Band 13 (Channel Bandwidth: 10MHz) | 782.0MHz
LTE Band 4 (Channel Bandwidth: 1.4MHz) | 1M10G7D
LTE Band 4 (Channel Bandwidth: 3MHz) 2M70W7D
LTE Band 4 (Channel Bandwidth: 5MHz) 4M50G7D
o : LTE Band 4 (Channel Bandwidth: 10MHz) 8M98G7D
Emission Designator -
LTE Band 4 (Channel Bandwidth: 15MHz) 13M5G7D
LTE Band 4 (Channel Bandwidth: 20MHz) 18M0G7D
LTE Band 13 (Channel Bandwidth: 5MHz) 4M49G7D
LTE Band 13 (Channel Bandwidth: 10MHz) | 8M96G7D
LTE Band 13 (Channel Bandwidth: 5MHz) 120.78mW
Max. ERP Power ;
LTE Band 13 (Channel Bandwidth: 10MHz) | 119.12mwW
LTE Band 4 (Channel Bandwidth: 1.4MHz) | 206.40mW
LTE Band 4 (Channel Bandwidth: 3MHz) 197.24mW
LTE Band 4 (Channel Bandwidth: 5MHz) 197.24mW
Max. EIRP Power .
LTE Band 4 (Channel Bandwidth: 10MHz) 198.38mW
LTE Band 4 (Channel Bandwidth: 15MHz) 205.83mw
LTE Band 4 (Channel Bandwidth: 20MHz) 205.92mw
Antenna Type Fixed Internal Antenna
Accessory Device Refer to Note as below
Data Cable Supplied Refer to Note as below
Note:
1. The EUT contains following accessory devices.
Product Brand Model Description
Battery McNair MLP3276120-2P |3.85Vdc, 9100mAh
LTE Module Marvell 88RF858 --
WLAN Chip Marvell 88W8887 --

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>

Earphone
Test table

—0

«

(Powered from AC Adapter)

9

*Kept in a remote area

Universal Radio
Communication

Tester

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

Test table

EUT (Powered from battery)

&

55

*Kept in a remote area

Universal Radio
Communication

Tester

3.2.1 Description of Support Units

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

tests.
No. Product Brand Model No. Serial No. FCC ID
A. Earphone Cotron Max-301 N/A N/A
B. Adapter N/A N/A N/A N/A
Note:

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

No.

Signal Cable Description Of The Above Support Units

1. IN/A

2. IN/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 Z-axis
LTE Band 13 X-plane X-axis
LTE Band 4
EUT .
Configure Test Item Available Tested Channel Chanr-1el Modulation Mode
Channel Bandwidth
Mode
19957 to 20393 | 19957, 20175, 20393 1.4MHz QPSK, 16QAM | 1 RB/2 RB Offset
19965 to 20385 | 19965, 20175, 20385 3MHz QPSK, 16QAM | 1 RB/7 RB Offset
19975 to 20375 | 19975, 20175, 20375 5MHz QPSK, 16QAM | 1 RB/ 12 RB Offset
) EIRP 20000 to 20350 | 20000, 20175, 20350 10MHz QPSK, 16QAM | 1 RB/ 24 RB Offset
20025 to 20325 | 20025, 20175, 20325 15MHz QPSK, 16QAM | 1 RB/ 37 RB Offset
20050 to 20300 | 20050, 20175, 20300 20MHz QPSK, 16QAM | 1 RB/ 50 RB Offset
19957 to 20393 20175 1.4MHz QPSK 1 RB/ 2 RB Offset
19965 to 20385 20175 3MHz QPSK 1 RB/ 7 RB Offset
Frequency 19975 to 20375 20175 5MHz QPSK 1 RB/ 12 RB Offset
Stability 20000 to 20350 20175 10MHz QPSK 1 RB/ 24 RB Offset
20025 to 20325 20175 15MHz QPSK 1 RB/ 37 RB Offset
20050 to 20300 20175 20MHz QPSK 1 RB /50 RB Offset
19957 to 20393 | 19957, 20175, 20393 1.4MHz QPSK, 16QAM | 6 RB /0 RB Offset
19965 to 20385 | 19965, 20175, 20385 3MHz QPSK, 16QAM | 15 RB/ 0 RB Offset
Occupied 19975 to 20375 | 19975, 20175, 20375 5MHz QPSK, 16QAM | 25 RB/ 0 RB Offset

Bandwidth 20000 to 20350 | 20000, 20175, 20350 10MHz QPSK, 16QAM | 50 RB /0 RB Offset
20025 to 20325 | 20025, 20175, 20325 15MHz QPSK, 16QAM [ 75 RB /0 RB Offset
20050 to 20300 | 20050, 20175, 20300 20MHz QPSK, 16QAM |100 RB /0 RB Offset
19957 to 20393 | 19957, 20175, 20393 1.4MHz QPSK, 16QAM | 1 RB/2 RB Offset
19965 to 20385 | 19965, 20175, 20385 3MHz QPSK, 16QAM | 1 RB/7 RB Offset
Peak to 19975 to 20375 | 19975, 20175, 20375 5MHz QPSK, 16QAM | 12 RB/ 0 RB Offset
Average Ratio| 20000 to 20350 | 20000, 20175, 20350 10MHz QPSK, 16QAM | 1 RB /24 RB Offset
20025 to 20325 | 20025, 20175, 20325 15MHz QPSK, 16QAM | 36 RB /0 RB Offset
20050 to 20300 | 20050, 20175, 20300 20MHz QPSK, 16QAM [ 50 RB /0 RB Offset

Report No.: RF150720C24-5 Page No. 10/ 54 Report Format Version: 6.1.1




EUT Available Channel
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
1 RB /0 RB Offset
19957 1.4MHz QPSK
6 RB /0 RB Offset
19957 to 20393
1 RB /5 RB Offset
20393 1.4MHz QPSK
6 RB / 0 RB Offset
1 RB/ 0 RB Offset
19965 3MHz QPSK
15 RB / 0 RB Offset
19965 to 20385
1 RB/ 14 RB Offset
20385 3MHz QPSK
15 RB / 0 RB Offset
1 RB /0 RB Offset
19975 5MHz QPSK
25 RB / 0 RB Offset
19975 to 20375
1 RB/ 24 RB Offset
20375 5MHz QPSK
25 RB / 0 RB Offset
- Band Edge
1 RB /0 RB Offset
20000 10MHz QPSK
50 RB / 0 RB Offset
20000 to 20350
1 RB / 49 RB Offset
20350 10MHz QPSK
50 RB / 0 RB Offset
1 RB/ 0 RB Offset
20025 15MHz QPSK
75 RB / 0 RB Offset
20025 to 20325
1 RB/ 74 RB Offset
20325 15MHz QPSK
75 RB / 0 RB Offset
1 RB /0 RB Offset
20050 20MHz QPSK
100 RB / 0 RB Offset
20050 to 20300
1 RB /99 RB Offset
20300 20MHz QPSK
100 RB / 0 RB Offset
19957 to 20393 20175 1.4MHz QPSK 1 RB/ 2 RB Offset
19965 to 20385 20175 3MHz QPSK 1 RB/ 7 RB Offset
Conducted | 19975 to 20375 20175 5MHz QPSK 12 RB/ 0 RB Offset
Emission 20000 to 20350 20175 10MHz QPSK 50 RB / 0 RB Offset
20025 to 20325 20175 15MHz QPSK 36 RB/ 0 RB Offset
20050 to 20300 20175 20MHz QPSK 50 RB / 0 RB Offset
; Radiated | 5056 15 20300 20175 20MHz QPSK 1 RB/ 99 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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LTE Band 13

EUT Available Channel
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode

ERP 23205 to 23255 23205, 23230, 23255 5MHz QPSK, 16QAM | 1 RB /0 RB Offset
23230 23230 10MHz QPSK, 16QAM | 1 RB / 24 RB Offset
Frequency 23205 to 23255 23230 5MHz QPSK 1 RB/ 0 RB Offset
Stability 23230 23230 10MHz QPSK 1 RB/ 24 RB Offset
Occupied 23205 to 23255 | 23205, 23230, 23255 5MHz QPSK, 16QAM | 25 RB / 0 RB Offset
Bandwidth 23230 23230 10MHz QPSK, 16QAM |50 RB / 0 RB Offset
Peak to Average| 23205 to 23255 | 23205, 23230, 23255 5MHz QPSK, 16QAM | 1 RB /0 RB Offset
Ratio 23230 23230 10MHz QPSK, 16QAM | 1 RB /0 RB Offset
1 RB /0 RB Offset

23205 5MHz QPSK
25 RB / 0 RB Offset

23205 to 23255

1 RB/ 24 RB Offset

23255 5MHz QPSK
Band Ed 25 RB / 0 RB Offset

- n

a ge 1 RB/ 0 RB Offset

23230 10MHz QPSK
50 RB / 0 RB Offset

23230

1 RB/ 49 RB Offset

23230 10MHz QPSK
50 RB / 0 RB Offset
Conducted 23205 to 23255 23230 5MHz QPSK 1 RB/ 0 RB Offset
Emission 23230 23230 10MHz QPSK 1 RB /0 RB Offset
i 1 RB / 24 RB Offset

- Radiated 23230 23230 10MHz QPSK
Emission 1 RB /50 RB Offset

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

Test Condition:

Test Item Environmental Conditions Input Power Tested By

ERP / EIRP 25deg. C, 65%RH 3.85Vvdc Gavin Wu
Frequency Stability 25deg. C, 65%RH 3.85Vdc Carlos Chen
Occupied Bandwidth 25deg. C, 65%RH 3.85Vdc Carlos Chen
Band Edge 25deg. C, 65%RH 3.85Vdc Carlos Chen
Peak to Average Ratio 25deg. C, 65%RH 3.85Vdc Carlos Chen
Condcudeted Emission 25deg. C, 65%RH 3.85Vdc Carlos Chen

Radiated Emission 25deg. C, 65%RH 120Vac, 60Hz Gavin Wu
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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
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 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 777-787 MHz band are limited to 3 watts ERP

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
5MHz for WCDMA and 10MHz for LTE mode.

b. 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.

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.l.P.R power -
2.15dBi.

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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4.1.3 Test Setup
EIRP / ERP MEASUREMENT:

N --
1T e
N I |

Radio ahsorbing material  gyielded Case Ground Plane

Spectrum
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o g

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 | High Ch 3GPP Low Ch Mid Ch | High Ch | 3GPP
BW Size Offset 19957 20175 20393 MPR 19957 20175 20393 MPR
1710.7 1732.5 1754.3 (dB) 1710.7 1732.5 1754.3 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.82 22.94 23.24 0 21.77 21.89 22.19 1
1 2 23.17 23.29 23.59 0 22.12 22.24 22.54 1
1 5 23.15 23.27 23.57 0 22.10 22.22 22.52 1
4/1.4M 3 0 23.14 23.26 23.56 0 22.09 22.21 22.51 1
3 1 23.11 23.23 23.53 0 22.06 22.18 22.48 1
3 3 21.64 21.76 22.06 0 20.59 20.71 21.01 1
6 0 21.90 22.02 22.32 1 20.85 20.97 21.27 2
QPSK 16QAM
Band / RB RB Low Ch Mid Ch | High Ch 3GPP Low Ch Mid Ch | High Ch | 3GPP
BW Size Offset 19965 20175 20385 MPR 19965 20175 20385 MPR
1711.5 17325 1753.5 (dB) 1711.5 17325 1753.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.95 23.07 23.37 0 21.90 22.02 22.32 1
1 7 23.30 23.42 23.72 0 22.25 22.37 22.67 1
1 14 23.28 23.40 23.70 0 22.23 22.35 22.65 1
4 /3M 8 0 23.27 23.39 23.69 1 22.22 22.34 22.64 2
8 3 23.24 23.36 23.66 1 22.19 22.31 22.61 2
8 7 21.77 21.89 22.19 1 20.72 20.84 21.14 2
15 0 22.03 22.15 22.45 1 20.98 21.10 21.40 2
QPSK 16QAM
Band / RB RB Low Ch Mid Ch | High Ch 3GPP LowCH | Mid CH | HighCH | 3GPP
BW Size Offset 19975 20175 20375 MPR 19975 20175 20375 MPR
17125 17325 1752.5 (dB) 1712.5 17325 1752.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.02 23.14 23.44 0 21.97 22.09 22.39 1
1 12 23.37 23.49 23.79 0 22.32 22.44 22.74 1
1 24 23.35 23.47 23.77 0 22.30 22.42 22.72 1
4/ 5M 12 0 23.34 23.46 23.76 1 22.29 22.41 22.71 2
12 6 23.31 23.43 23.73 1 22.26 22.38 22.68 2
12 13 21.84 21.96 22.26 1 20.79 20.91 21.21 2
25 0 22.10 22.22 22.52 1 21.05 21.17 21.47 2
QPSK 16QAM
Band / RB RB Low Ch Mid Ch | High Ch 3GPP Low Ch Mid Ch | High Ch 3GPP
BW Size Offset 20000 20175 20350 MPR 20000 20175 20350 MPR
1715.0 1732.5 1750.0 (dB) 1715.0 1732.5 1750.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.08 23.20 23.50 0 22.03 22.15 22.45 1
1 24 23.43 23.55 23.85 0 22.38 22.50 22.80 1
1 49 23.41 23.53 23.83 0 22.36 22.48 22.78 1
4/10M 25 0 23.40 23.52 23.82 1 22.35 22.47 22.77 2
25 12 23.37 23.49 23.79 1 22.32 22.44 22.74 2
25 25 21.90 22.02 22.32 1 20.85 20.97 21.27 2
50 0 22.16 22.28 22.58 1 21.11 21.23 21.53 2
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QPSK 16QAM
RB RB Low Ch | Mid Ch | High Ch 3GPP Low Ch | Mid Ch | High Ch 3GPP
Band / BW| Size Offset 20025 20175 20325 MPR 20025 20175 20325 MPR
1717.5 1732.5 17475 (dB) 1717.5 1732.5 17475 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.19 23.31 23.61 0 22.14 22.26 22.56 1
1 37 23.54 23.66 23.96 0 22.49 22.61 22.91 1
1 74 23.52 23.64 23.94 0 22.47 22.59 22.89 1
4 /15M 36 0 23.51 23.63 23.93 1 22.46 22.58 22.88 2
36 19 23.48 23.60 23.90 1 22.43 22.55 22.85 2
36 39 22.01 22.13 22.43 1 20.96 21.08 21.38 2
75 0 22.27 22.39 22.69 1 21.22 21.34 21.64 2
QPSK 16QAM
RB RB Low Ch | Mid Ch | High Ch 3GPP Low Ch | Mid Ch | High Ch 3GPP
Band / BW| Size Offset 20050 20175 20300 MPR 20050 20175 20300 MPR
1720.0 1732.5 1745.0 (dB) 1720.0 1732.5 1745.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.31 23.43 23.73 0 22.26 22.38 22.68 1
1 50 23.66 23.78 24.08 0 22.61 22.73 23.03 1
1 99 23.64 23.76 24.06 0 22.59 22.71 23.01 1
4 /20M 50 0 23.63 23.75 24.05 1 22.58 22.70 23.00 2
50 25 23.60 23.72 24.02 1 22.55 22.67 22.97 2
50 50 22.13 22.25 22.55 1 21.08 21.20 21.50 2
100 0 22.39 22.51 22.81 1 21.34 21.46 21.76 2
QPSK 16QAM
Band / RB RB Low Ch Mid Ch | High Ch 3GPP Low Ch | Mid Ch | High Ch | 3GPP
BW Size Offset 23205 23230 23255 MPR 23205 23230 23255 MPR
779.5 782.0 784.5 (dB) 779.5 782.0 784.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.08 23.28 23.72 0 22.01 22.21 22.65 1
1 12 22.97 23.17 23.61 0 21.90 22.10 22.54 1
1 24 22.71 22.91 23.35 0 21.64 21.84 22.28 1
13/5M 12 0 22.25 22.45 22.89 1 21.18 21.38 21.82 2
12 6 22.16 22.36 22.80 1 21.09 21.29 21.73 2
12 13 21.96 22.16 22.60 1 20.89 21.09 21.53 2
25 0 22.13 22.33 22.77 1 21.06 21.26 21.70 2
QPSK 16QAM
Mid Ch 3GPP Mid Ch 3GPP
Bgr\;\‘j' J BB 23230 MPR 23230 MPR
782.0 (dB) 782.0 (dB)
MHz MHz
1 0 23.60 0 22.55 1
1 24 23.81 0 22.76 1
1 49 23.50 0 22.45 1
13/ 10M 25 0 22.79 1 21.74 2
25 12 22.77 1 21.72 2
25 25 22.92 1 21.87 2
50 0 22.73 1 21.68 2
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ERP Power (dBm)
LTE Band 13
Channel Bandwidth: 5MHz / QPSK
Frequency LVL Correction Polarization
Plane | Channel (MH2) (dBm) Factor(dB) ERP(dBm) | ERP(mW) (HIV)
23205 779.5 -9.56 32.24 20.53 112.98
23230 782.0 -9.20 32.17 20.82 120.78 H
23255 784.5 -9.63 32.11 20.33 107.89
X
23205 779.5 -16.44 32.43 13.84 24.21
23230 782.0 -16.03 32.42 14.24 26.55 Y
23255 784.5 -16.08 32.46 14.23 26.49
LTE Band 13
Channel Bandwidth: 5MHz / 16QAM
Frequency LVL Correction Polarization
Plane | Channel (MH2) (dBm) Factor(dB) ERP(dBm) [ ERP(mW) (HIV)
23205 779.5 -10.49 32.24 19.60 91.20
23230 782.0 -10.19 32.17 19.83 96.16 H
23255 784.5 -10.55 32.11 19.41 87.30
X
23205 779.5 -16.63 32.43 13.65 23.17
23230 782.0 -16.29 32.42 13.98 25.00 Y,
23255 784.5 -16.55 32.46 13.76 23.77
LTE Band 13
Channel Bandwidth: 210MHz / QPSK
Frequency LVL Correction Polarization
Plane | Channel (MH2) (dBm) Factor(dB) ERP(dBm) [ ERP(mW) (HIV)
23230 782.0 -9.26 32.17 20.76 119.12 H
X
23230 782.0 -16.26 32.42 14.01 25.18 V
LTE Band 13
Channel Bandwidth: 10MHz / 16QAM
Frequency LVL Correction Polarization
Plane | Channel (MH2) (dBm) Factor(dB) ERP(dBm) [ ERP(mW) (HIV)
23230 782.0 -10.26 32.17 19.76 94.62 H
X
23230 782.0 -16.39 32.42 13.88 24.43 Y,
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EIRP Power (dBm)
LTE Band 4
Channel Bandwidth: 1.4MHz / QPSK
Plane | Channel F“(emezr;cy ((;\B/r';]) E:éigf(t(g; EIRP(dBm) | EIRP(mW) PO'?S;%“O”
19957 1710.7 -18.34 36.45 18.11 64.71
20175 1732.5 -19.37 36.80 17.43 55.32 H
20393 1754.3 -19.04 36.94 17.90 61.70
Y 19957 1710.7 -14.13 37.28 23.15 206.40
20175 1732.5 -15.22 37.63 2241 174.18 V
20393 1754.3 -14.75 37.64 22.89 194.54
LTE Band 4
Channel Bandwidth: 1.4MHz / 16QAM
Plane | Channel F“(*mezr;cy ((Ij_I\B/rI;]) E:éigf(té%r; EIRP(dBm) | EIRP(mW) PO"(":/ZV&)“O”
19957 1710.7 -19.58 36.45 16.87 48.64
20175 1732.5 -20.77 36.80 16.03 40.08 H
20393 1754.3 -20.19 36.94 16.75 47.35
Y 19957 1710.7 -15.35 37.28 21.93 155.85
20175 1732.5 -16.06 37.63 21.57 143.55 \%
20393 1754.3 -15.81 37.64 21.83 152.41
LTE Band 4
Channel Bandwidth: 3MHz / QPSK
Plane | Channel Fr?&fzr;cy (é‘gr';]) E;’é:gf(téoé; EIRP(dBm) | EIRP(mW) PO'?:/ZVa)ﬁO”
19965 1711.5 -18.48 36.45 17.97 62.66
20175 1732.5 -19.13 36.80 17.67 58.47 H
20385 1753.5 -19.46 36.94 17.48 56.01
Y 19965 1711.5 -14.48 37.28 22.80 190.41
20175 1732.5 -14.87 37.63 22.76 188.80 \%
20385 1753.5 -14.69 37.64 22.95 197.24
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LTE Band 4
Channel Bandwidth: 3MHz / 16QAM
Plane | Channel F“(emezr;cy ((;\B/r';]) E:é:ﬁf(‘é%r; EIRP(dBm) | EIRP(mW) PO'?S;%“O”
19965 17115 -19.85 36.45 16.60 45.71
20175 17325 -20.74 36.80 16.06 40.36 H
20385 1753.5 -19.99 36.94 16.95 49.58
Y 19965 17115 -15.59 37.28 21.69 147.47
20175 17325 -16.39 37.63 21.24 133.05 Vv
20385 1753.5 -15.61 37.64 22.03 159.59
LTE Band 4
Channel Bandwidth: 5MHz / QPSK
Plane | Channel F“(*mezr;cy ((Ij_I\B/rI;]) E:éigf(té%r; EIRP(dBm) | EIRP(mW) PO"(":/ZV&)“O”
19975 1712.5 -18.45 36.45 18.00 63.10
20175 17325 -18.99 36.80 17.81 60.38 H
20375 1752.5 -18.88 36.94 18.06 64.02
Y 19975 17125 -14.49 37.28 22.79 189.98
20175 1732.5 -14.92 37.63 22.71 186.64 Vv
20375 1752.5 -14.69 37.64 22.95 197.24
LTE Band 4
Channel Bandwidth: 5MHz / 16QAM
Plane | Channel Fr?&fzr;cy (é‘gr';]) E;’é:gf(téoé; EIRP(dBm) | EIRP(mW) PO'?:/ZVa)ﬁO”
19975 1712.5 -19.89 36.45 16.56 45.29
20175 1732.5 -19.99 36.80 16.81 47.96 H
20375 1752.5 -20.03 36.94 16.91 49.12
Y 19975 1712.5 -15.35 37.28 21.93 155.85
20175 17325 -15.78 37.63 21.85 153.11 Vv
20375 1752.5 -15.68 37.64 21.96 157.04
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LTE Band 4
Channel Bandwidth: 10MHz / QPSK
Plane | Channel F“(emezr;cy ((;\B/r';]) E:é:ﬁf(‘é%r; EIRP(dBm) | EIRP(mW) PO'?S;%“O”
20000 1715.0 -18.69 36.64 17.95 62.37
20175 17325 -19.03 36.80 17.77 59.77 H
20350 1750.0 -18.78 36.80 18.02 63.39
Y 20000 1715.0 -15.38 37.44 22.06 160.66
20175 17325 -15.16 37.63 22.47 176.56 Vv
20350 1750.0 -14.66 37.64 22.98 198.38
LTE Band 4
Channel Bandwidth: 10MHz / 16QAM
Plane | Channel F“(*mezr;cy ((Ij_I\B/rI;]) E:éigf(té%r; EIRP(dBm) | EIRP(mW) PO"(":/ZV&)“O”
20000 1715.0 -19.55 36.64 17.09 51.17
20175 17325 -19.97 36.80 16.83 48.14 H
20350 1750.0 -20.25 36.80 16.55 45.19
Y 20000 1715.0 -15.28 37.44 22.16 164.40
20175 1732.5 -15.69 37.63 21.94 156.28 Vv
20350 1750.0 -15.77 37.64 21.87 153.64
LTE Band 4
Channel Bandwidth: 15MHz / QPSK
Plane | Channel Fr?&fzr;cy (é‘gr';]) E;’é:gf(téoé; EIRP(dBm) | EIRP(mW) PO'?:/ZVa)ﬁO”
20025 1717.5 -18.36 36.64 18.28 67.30
20175 1732.5 -18.82 36.80 17.98 62.73 H
20325 1747.5 -18.99 36.80 17.81 60.39
Y 20025 17175 -14.76 37.44 22.68 185.31
20175 17325 -14.78 37.63 22.85 192.71 Vv
20325 17475 -14.50 37.64 23.14 205.83
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LTE Band 4
Channel Bandwidth: 15MHz / 16QAM
Plane | Channel F“(emezr;cy ((;\B/r';]) E:é:ﬁf(‘é%r; EIRP(dBm) | EIRP(mW) PO'?S;%“O”
20025 1717.5 -19.79 36.64 16.85 48.42
20175 1732.5 -19.92 36.80 16.88 48.70 H
20325 1747.5 -19.89 36.80 16.91 49.09
Y 20025 1717.5 -15.58 37.44 21.86 153.43
20175 1732.5 -16.03 37.63 21.60 144.51 Vv
20325 17475 -15.58 37.64 22.06 160.51
LTE Band 4
Channel Bandwidth: 20MHz / QPSK
Plane | Channel F“(*mezr;cy ((Ij_I\B/rI;]) E:éigf(té%r; EIRP(dBm) | EIRP(mW) PO"(":/ZV&)“O”
20050 1720.0 -17.76 36.45 18.69 73.96
20175 1732.5 -18.03 36.80 18.77 75.32 H
20300 1745.0 -18.76 36.94 18.18 65.81
Y 20050 1720.0 -14.14 37.28 23.14 205.92
20175 17325 -14.55 37.63 23.08 203.24 Vv
20300 1745.0 -14.58 37.64 23.06 202.30
LTE Band 4
Channel Bandwidth: 20MHz / 16QAM
Plane | Channel F“(e,\‘jl‘fzr;cy ((;'I\B/r';]) Esggf(té%r; EIRP(dBm) | EIRP(mW) PO'?:/ZV"")“O”
20050 1720.0 -18.45 36.45 18.00 63.10
20175 1732.5 -19.30 36.80 17.50 56.22 H
20300 1745.0 -18.97 36.94 17.97 62.70
Y 20050 1720.0 -14.36 37.28 22.92 195.75
20175 17325 -14.74 37.63 22.89 194.54 Vv
20300 1745.0 -15.11 37.64 22.53 179.06
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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.

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)
\(/Sléﬁg;e LTE Band 4 LTE Band 13 | Limit (ppm)
1.4MHz | 3MHz 5MHz | 10MHz | 15MHz | 20MHz | 5MHz | 10MHz
3.85 0.0004 | 0.0010 | 0.0017 | 0.0001 | 0.0001 | 0.0014 | 0.00169 | 0.00004 25
35 0.0015 | 0.0008 | 0.0017 | 0.0015 | 0.0007 | 0.0009 | 0.00480 | 0.00381 25
4.44 0.0014 | 0.0012 | 0.0006 | 0.0013 | 0.0005 | 0.0012 | 0.00038 | 0.00321 25
NOTE: The applicant defined the normal working voltage of the battery is from 3.6Vdc to 4.40Vdc.
Frequency Error vs. Temperature
Frequency Error (ppm)
Temp. (C) LTE Band 4 LTE Band 13 Limit (ppm)
1.4AMHz | 3MHz 5MHz | 10MHz | 15MHz | 20MHz | 5MHz | 10MHz
-30 0.0022 | 0.0011 | 0.0001 | 0.0006 | 0.0003 | 0.0013 | 0.00427 | 0.00471 25
-20 0.0014 | 0.0018 | 0.0015 | 0.0022 | 0.0019 | 0.0002 | 0.00432 | 0.00142 25
-10 0.0010 | 0.0003 | 0.0020 | 0.0020 | 0.0018 | 0.0021 | 0.00379 | 0.00005 25
0 0.0013 | 0.0017 | 0.0001 | 0.0019 | 0.0010 | 0.0016 | 0.00217 | 0.00343 25
10 0.0017 | 0.0013 | 0.0023 | 0.0023 | 0.0012 | 0.0016 | 0.00437 | 0.00182 25
20 -0.0019 | -0.0019 | -0.0007 | -0.0015 | -0.0012 | -0.0005 |-0.00409|-0.00274 25
30 -0.0023 | -0.0020 | -0.0006 | -0.0023 | -0.0022 | -0.0005 {-0.00317|-0.00221 25
40 -0.0010 | -0.0006 | -0.0006 | -0.0019 | -0.0021 | -0.0014 [-0.00174|-0.00040 25
50 -0.0001 | -0.0012 | -0.0005 | -0.0009 | -0.0009 | -0.0015 |-0.00349|-0.00338 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 ‘ i Spectrum Analyzer
20dB Attenuation
EUT PAD

Report No.: RF150720C24-5 Page No. 25/54 Report Format Version: 6.1.1




4.3.4 Test Result

LTE Band 4

Channel Bandwidth: 1.4MHz

Channel Bandwidth: 3MHz

99% Occupied Bandwidth

99% Occupied Bandwidth

Frequency

Frequency

Channel

(MH2z)

(MH2z)

Channel

QPSK

16QAM

(MHz)

(MH2z)

QPSK

16QAM

19957

1710.7

1.0988

1.0940

19965

1711.5

2.6971

2.6992

20175

1732.5

1.0959

1.0947

20175

1732.5

2.7007

2.6989

20393

1754.3

1.0982

1.0943

20385

1753.5

2.6995

2.7011

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Occupied BW

1.4MHz / QPSK

1.4MHz / 16QAM

1 Genter Freq: 1710700000 GH Radie s1a: Nome Frequency Genter Freq: 1732600000 GH Radie st Hone Frequency
enter Fre 5 adio Std: None enter Fre 5 adio Std: None
1.710700000 GHz = Trig: Frae Run AvglHeld> 11 = Trig: Frae Run AvglHeld> 11
IFGain-Law  #Aen: 30 dB Radio Device: BTS WFGainlow — SAten: 30 d5 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
il Center Freq il Center Freq)
00 — 1710700000 GHzl || 1 e o] 1.732500000 GHz]
o o
10 10
. M_‘,,.u/ "'\‘M_ - e e e
B P ] NPT T
w0 w0
50 50
0 0
CF Step| CF Step|
Center 1.711 GHz Span3MHa]|, . auunuu'::: Center 1.733 GHz Span3MHa]|, . auunuu':::
#Res BW 30 kHz #VBW 100 kHz #Sweep 300 ms{|—— #Res BW 30 kHz #VBW 100 kHz #Sweep 300 ms{|——
Occupied Bandwidth Total Power 24.8 dBm Freq Offset Occupied Bandwidth Total Power 24.1 dBm Freq Offset
1.0988 MHz M 1.0947 MHz M
Transmit Freq Error =1.147 kHz OBW Power 99.00 % Transmit Freq Error 1.420 kHz OBW Power 99.00 %
x dB Bandwidth 1.442 MHz x dB -26.00 dB x dB Bandwidth 1.408 MHz x dB -26.00 dB
usc sTaTus usc sTaTus

3MHz / QPSK

3MHz / 16QAM

Agilent Spectrum Analyzer - Occupied BW

1.732500000 GHz

Center Freq: 1.732500000 GH

AL 02:41:40AM Aug 07, 2015
2 Radio Std: None

02:41:16AM

=

Frequency cmnur'u; 1763500000 GHz Radio Std: None = Frequency
— Trig: Free Run AvglHeld> 11 — Trig: Free Run AvglHeld> 11
IEGain-Law  #Aan: 30 dB Radio Device: BTS WFoaintow — AAten: 30 4B 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
Ell Center Freq)| El CenterFreq)|
00 1.732500000 GHzl | 100 1.763500000 GHz|
o i o 1
10 / ]' 10 L \
; 7 ~ ; 7 S~
- i [, - e P,
I i ——— a
w0 w0
0 0
B0 B0
CF Step| CF Step|
Center 1,733 GHz span6MHz||, . 0% Sl llcenter 1.754 Ghz Span 6 MHz |, ., 0
[!Res BW 62 kHz #VBW 200 kHz #Sweep 300 ms{l—_— [!Res BW 62 kHz #VBW 200 kHz #Sweep 300 ms{l—_—
Occupied Bandwidth Total Power 24.7 dBm Freq Offset Occupied Bandwidth Total Power 23.4 dBm Freq Offset
2.7007 MHz OH 2.7011 MHz OH
Transmit Freq Error =123 Hz OBW Power 99.00 % Transmit Freq Error =572 Hz OBW Power 99.00 %
x dB Bandwidth 3.061 MHz x dB -26.00 dB x dB Bandwidth 3.095 MHz x dB -26.00 dB
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LTE Band 4

Channel Bandwidth: 5MHz

Channel Bandwidth: 10MHz

Channel Frequency (MHz)

99% Occupied Bandwidth

Channel

(MH2z)
QPSK

16QAM

99% Occupied Bandwidth
(MHz)

16QAM

Frequency
(MHz)

QPSK

19975 1712.5 4.4934

4.4918 20000

1715.0 8.9785 8.9672

20175 1732.5 4.4991

4.4938 20175

1732.5 8.9785 8.9747

20375 1752.5 4.4922

4.4934 20350

1750.0 8.9724 8.9710

Spectrum Plot of Worst Value

5MHz / QPSK

Agilent Spectrum Analyzer - Occupied BW

Agilent Spectrum /

5MHz / 16QAM

[ T TR ] p— T R ] E——
Center Fi 1732500000 GH: Radio Std: N Center Fi 1732500000 GH: Radio Std: N
1.732500000 GHz vu] T:i;:;’re:l:un mrg|H:\d:)1f1 e e 1.732500000 GHz ws] T:i;:;’re:l:un mrg|H:\d:’1f1 e one
IFGain-Law  #Aen: 30 dB Radio Device: BTS WFoaintow — AAten: 30 4B Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
[10 dBidiv Ref 30.00 dBm [10 dBidiv Ref 30.00 dBm
Log Log!
il Center Freq il Center Freq)
00 1732500000 GHzl || 10 1.732500000 GHz]
[
o o
| ll ]
10, + 10, \
I 7 T
N / Y N F \
. s N . } hY
- p— Y IO T——
50 50
0 0
CF Step| CF Step|
Center 1.733 GHz span 10 Mz, 9% Wl licenter 1.733 GHz Span 10 MHz||, 000N
[#Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms{|—— [#Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms{|——
Occupied Bandwidth Tatal Power 24.2 dBm Freq Offset Occupied Bandwidth Total Power 23.2dBm Freq Offset]
4.4991 MHz OH 4.4938 MHz OH
Transmit Freq Error 2.250 kHz OBW Power 99.00 % Transmit Freq Error 4.887 kHz OBW Power 99.00 %
x dB Bandwidth 4.870 MHz x dB -26.00 dB x dB Bandwidth 4.863 MHz x dB -26.00 dB
usc sTaTus usc sTatus

10MHz / QPSK

Agilent Spectrum Analyzer - Occupied BW

031
Radio

207, 2015

10MHz / 16QAM

e sTaTUs

0 EE DY T 031
[ Freq: 1732500000 GH; N Frequency [ Freq: 1732500000 GH; Radi Frequency
1.732500000 GHz = T:i;:‘;’re:l:un ‘vgltiold> 11 o ] T:i;:‘;’re:l:un ‘vgltiold> 11 e
IEGain-Law  #Aan: 30 dB Radio Device: BTS WFGainlow — SAten: 30 dE 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! Leg
Ell Center Freq)| El CenterFreq)|
00 1.732500000 GHzl | 100 1.732500000 GHz|
= —
o o
J 1 J I
10 - 10 -
- i \ - | Y
s S 4 ™,
30 30 o
[ [t ———
w0 100 frnst e
0 0
B0 B0
CF Step| CF Step|
Center 1,733 GHz Span 20 MHz||, ., Z%% Wl licenter 1.733 GHz Span 20 Mz, ., 2% 2
['Res BW 200 kHz #VBW 1 MHz #Sweep 300 ms{l—_— ['Res BW 200 kHz #VBW 1 MHz #Sweep 300 ms{l—_—
Occupied Bandwidth Total Power 24.1 dBm Freq Offset Occupied Bandwidth Total Power 23.1 dBm Freq Offset
8.9785 MHz M 8.9747 MHz M
Transmit Freq Error 12.241 kHz OBW Power 99.00 % Transmit Freq Error 9.645 kHz OBW Power 99.00 %
x dB Bandwidth 9.645 MHz x dB -26.00 dB x dB Bandwidth 9.600 MHz x dB -26.00 dB

=

sTaTUs
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LTE BAND 4

Channel Bandwidth: 15MHz

Channel Bandwidth: 20MHz

Channel Frequency (MHz)

99% Occupied Bandwidth

Channel

(MH2z)
QPSK

16QAM

99% Occupied Bandwidth
Frequency (MHZz)

(MHz)

QPSK 16QAM

20025 1717.5 13.463

13.461

20050

1720.0 17.952 17.947

20175 1732.5 13.453

13.447

20175

1732.5 17.917 17.935

20325 1747.5 13.448

13.430

20300

1745.0 17.890 17.890

Spectrum Plot of Worst Value

15MHz / QPSK

Agilent Speetrum Analyzer - Decupied BW

15MHz / 16QAM

Agilent Specirum Analyzer - Decupied BW
T C F T 03:25:37.8M AUg U7, 2015 Frequency F F ENE I 03:24:57 AM 803 07, 2015 Frequency
Center Fi 1.717500000 GH: Radio Std: N Center Fi 1.717500000 GH: Radio Std: N
1.717500000 GHz vu] T:i;:;’re:l:un mrg|H:ld:)1I| e e 1.717500000 GHz ws] T:i;:;’re:l:un mrg|H:ld:’1fl e one
IFGainLow  Bten: 30 4B Radio Device: BTS WFoaintow — AAten: 30 4B Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
[10 dBidiv Ref 30.00 dBm [10 dBidiv Ref 30.00 dBm
Log Log!
il Center Freq il Center Freq)
00 1717500000 GHzl || 11 1.747500000 GHz|
-t x| e Pe—
o o
“ I I
10 T \ 10 T 1
: i S : 7 s
& —— — » oy o
00 | peniamet o foomr”
50 50
& &
CF Step| CF Step|
Center 1.718 GHz span 30 Mz, %% Wl licenter 1.718 GHz Span 30 Mz, %00 W
[#Res BW 300 kHz #VBW 1 MHz #Sweep 300 ms|[—— [#Res BW 300 kHz #VBW 1 MHz #Sweep 300 ms|[——
Occupied Bandwidth Total Power 23.7 dBm Freq Offset] Occupied Bandwidth Total Power 22.8 dBm Freq Offset]
13.463 MHz OH 13.461 MHz OH
Transmit Freq Error -4.457 kHz OBW Power 99.00 % Transmit Freq Error -3.522 kHz OBW Power 99.00 %
x dB Bandwidth 14.31 MHz x dB -26.00 dB x dB Bandwidth 14.30 MHz x dB -26.00 dB
usc " usc sTatus)

20MHz / QPSK

20MHz / 16QAM

pr— + - Dccupied BW
; I Genter Freq: 1720000000 GH Frequency Genter Freq: 1720000000 GH Frequency
-720000000 GHz = Trig: Frae Run ‘vgltiold> 11 = Trig: Frae Run ‘vgltiold> 11
IFGainow  AAtten: 30 dB Radio Davice: BTS IFGaimlow © BAtten: 30 dB Radio Davice: BTS
Ref Offset 15 4B Ref Offset 15 4B
[10 dBidiv Ref 30.00 dBm [10 dBidiv Ref 30.00 dBm
Log Log!
Ell Center Freq)| El CenterFreq)|
0 1.720000000 GHz{ Il 1.720000000 GHz]
=  ———
o : o ]
o ] \\ o , \\
= / = I
2 ¥ N‘\«‘ 2 .r'f \m
""_./’ P e PO
w© w©
500 500
5 5
CF Step| CF Step|
Center 1.72 GHz Span 40 Mz |, ., “ %% Wl [lcenter 1.72 GHz Span 40 Mz, ., “ %% 2
['Res BW 430 kHz #VBW 1.3 MHz #Sweep 300 ms{l—_— ['Res BW 430 kHz #VBW 1.3 MHz #Sweep 300 ms{l—_—
Occupied Bandwidth Total Power 23.6 dBm Freq Offset Occupied Bandwidth Total Power 22.6 dBm Freq Offset
17.952 MHz OH 17.947 MHz OH
Transmit Freq Error -2.482 kHz OBW Power 99.00 % Transmit Freq Error -6.514 kHz OBW Power 99.00 %
x dB Bandwidth 19.04 MHz x dB -26.00 dB x dB Bandwidth 19.10 MHz x dB -26.00 dB

usc STATUS

usc

STATUS
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LTE Band 13

Channel Bandwidth: 5MHz

Channel Bandwidth: 10MHz

Channel Frequency (MHz)

99% Occupied Bandwidth

(MH2z)
QPSK

16QAM

Channel Frequency (MHz)

99% Occupied Bandwidth

(MH2z)
QPSK

16QAM

23205 779.5 4.4936 4

.4884

23230 782.0 4.4912 4

4918

23255 784.5 4.4928 4

4928

23230 782.0 8.9637 8

.9639

Spectrum Plot of Worst Value

5MHz / QPSK

5MHz / 16QAM

= sTATUS

s ; e ry 03,51 13AM Aug 7, 2015 i : EHE 7 o EESMARTES L
Center Frag: 779500000 MH; Radio Std: N quency Center Frag: 764.500000 MH; Radio Std: N
Center Freq 779.500000 MHz i T;;S‘F’FE;“:M MEIH"’M)”' adio Std: None Center Freq 784.500000 MHz i T;;S‘F’FE;“:M MEIH"’M)”' adio Std: None
\FGain:Low © 8ften: 30 d8 Radio Device: BTS IFGainlaw  WAtten: 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! Leg
Ell Center Freq)| El CenterFreq)|
00 779.500000 MHzl )| 10 784.500000 MHz|
o o
[ \ J I
10 10
/ A / 3
= ,/ = 7 !
2. - \ i) 2. re——y 4 M“
. ,r"'/ P P S = S
[
0 0
B0 B0
CF Step| CF Step|
Center 779.5 MHz span 10 MHz||, ., "7 Wl licenter 784.5 MHzZ Span 10 Mz, ., "% e
['Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms{l—_— ['Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms{l—_—
Occupied Bandwidth Total Power 24.0 dBm Freq Offset Occupied Bandwidth Total Power 23.1 dBm Freq Offset
4.4936 MHz OH 4.4928 MHz OH
Transmit Freq Error 4.389 kHz OBW Power 99.00 % Transmit Freq Error 1.074 kHz OBW Power 99.00 %
x dB Bandwidth 4.903 MHz x dB -26.00 dB x dB Bandwidth 4.873 MHz x dB -26.00 dB
vse sTarus| vse —
10MHz / QPSK 10MHz / 16QAM
[ & SENSE N D4:02:58 AM dug 07, 2015 [ G SEMNSE: IN 04:03:29 AM ug 07, 2015 Frequsncy
Center Frag: 762.000000 MH; Radio Std: N quency Center Frag: 762.000000 MH; Radio Std: N
Center Freq 782.000000 MHz - T;;:‘;'FE;“:M Ms"fm)m adio Std: None Center Freq 7682,000000 MHz - 1-:.;:“;»;&:.". wslem)m adio Std: None
IEGainLaw ~ WAtten: 30 dB Radio Device: BTS IFGainlaw  WAtten: 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! Leg
il Center Freq il Center Freq)
00 782.000000 MHz|f )| . 782.000000 MHz]
r Ty
o o
|
10 T \\ 10 i \‘L
20 f & 20
N s N N P J
“ 4 """"‘.\ @ J,f [™n,
=0 MW | - | e \
B0 B0
CF Step| CF Step|
Center 782 MHz Span 20 Wiz |, 2% W2l llcenter 782 MHz Span 20 Wiz, 22070 2
[#Res BW 200 kHz #VBW 1 MHz #Sweep 300 ms|[—— [#Res BW 200 kHz #VBW 1 MHz #Sweep 300 ms|[——
Occupied Bandwidth Total Power 23.7 dBm Freq Offset] Occupied Bandwidth Total Power 22.7 dBm Freq Offset]
8.9637 MHz OH 8.9639 MHz OH
Transmit Freq Error 5.334 kHz OBW Power 99.00 % Transmit Freq Error 3.527 kHz OBW Power 99.00 %
x dB Bandwidth 9.628 MHz x dB -26.00 dB x dB Bandwidth 9.578 MHz x dB -26.00 dB

= sTATUS
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4.4 Band Edge Measurement

4.4.1 Limits of Band Edge Measurement

For operations in the 777-787 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.

4.4.2 Test Setup

Communication
Simulator

4.4.3 Test Procedures

Power Splitter

—

Spectrum Analyzer

T

EUT

20dB Attenuation

PAD

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 1MHz. RB of the spectrum is
13kHz and VB of the spectrum is 51kHz (LTE Bandwidth 1.4MHz).
c. The center frequency of spectrum is the band edge frequency and span is 1IMHz. RB of the spectrum is
30kHz and VB of the spectrum is 100kHz (LTE Bandwidth 3MHZz).
d. 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/10MHZz).
e. The center frequency of spectrum is the band edge frequency and span is 1MHz. RB of the spectrum is
150kHz and VB of the spectrum is 470kHz (LTE Bandwidth 15MHz).
f. The center frequency of spectrum is the band edge frequency and span is 1IMHz. RB of the spectrum is
180kHz and VB of the spectrum is 560kHz (LTE Bandwidth 20MHz).
g. Record the max trace plot into the test report.
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4.4.4 Test Results

LTE Band 4

Channel Bandwidth: 1.4MHz

Channel 19957 6 RB Channel 20393 6 RB
[ - 0& OO SEMSE INT A\ ALIGN OF [ : D& OO SEMSE INT A\ ALIGN OF D2:23:28 AM dug 07, 2015
arker 1 1710000000000 GHz #Avg Typs: Log-Pur Peak Search arker 1 1755006000000 GHz #Avg Typs: Log-Pur iz3455| PeakSearch
o dida T Trig: Free Run e S Ty g FresRun e
IFGain:Low aAtten: 30 dB cerla NNNNN {FG okt ow htten: 30 4B teTls NNNNN
Ref Offset 16,08 Mkr1 1,710 000 GHz NextPeak Ref Offset 16,08 MKr1 1,755 006 GHz NextPeak
{ggsidn _Rer 30.00 dBm -15.76 dBm {ggsidn _Rer 30.00 dBm -14.45 dBm
Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
oo oo !
o 3 FirT - =T R |
. ~e Marker Deltal ™ o Marker Deltal
mo | I mo
- - Yy
I Y .
Mkr—CF| Mkr—CF|
" "
0 Mir—RerLviff | < Mir—RefLvi
More| More|
Center 17100000 GHz Span 1.000 MHz 1or2ff [center 1.7550000 GHz Span 1.000 MHz 1or2)
#Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 5 (1001 pts) #Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 5 (1001 pts)
s e s pe

Channel

19957

25 RB Channel

20393

SENSE INT

25 RB

02:24:16AM g 07, 2015

usc

STATUS sc

[ FEES SEMSE INT A\ ALIGN OF 31AM dug 07, 2015 [ FEES AALIGH OF
arker 1 1.709981000000 GHz #Avg Typs: Log-Pur maefrazyag| Fesk Search arker 1 1.755008000000 Gz #Avg Typs: Log-Pur maczfizaqse| Pask Search
ooz wida T Trig: Free Run <hei e T Trig:Free Run <hei
IFGain:Low #Atten: 30 dB cerla NNNNN i GainLow BAitten: 30 dB cera NNNNN
Ref Offset 15 48 Mkr1 1.709 991 GHz NextPeak Ref Offset 15 48 Mkr1 1.755 009 GHz NextPeak
[ggsien _Ref 30.00 dBm -21.10 dBm [ggsien _Ref 30.00 dBm -22.38 dBm
Next Pk Right Next Pk Right
e . Next Pk Left B AN e Next Pk Left
oo oo
-0, -0, -
= Marker Deltal o 1 Marker Deltal
20 20 | PO
b
1 - ; T g
0 = 0 i .
o - Mkr—-CF| y— Mkr—-CF|
40 40 N
= Mkr—RerLviff | < Mkr—RefLvl
More| More|
Center 1.7100000 GHz Span 1.000 MHz 1or2f | Center 1.7550000 GHz Span 1.000 MHz 1of2)
#Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 5 {1001 pts) #Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 5 {1001 pts)

STATUS
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LTE Band 4

Channel Bandwidth: 3MHz

Channel 19965 1RB Channel 20385 1RB
[ - 0L OC SEMSE:INT A\ ALIGN OF 02:34:24 AM dug 07, 2015 [ : 0L OC SEMSE INT A\ ALIGN OF 02:33:41 AM dug 07, 2015
arker 1 1.709999000000 GHz ) #Avg Type: Log-Pur maz[o3 Peak Search arker 1 1.755002000000 GHz ) #Avg Type: Log-Pur ma[io34ss| PeakSearch
PNO: Wide T3 Trig: FreeRun i FHO: Wide T Trig: Free Run i
IFGain:Low #Atten: 30 dB oe IFGain:L ow BAtten: 30 dB LeS
Ref Offset 15 B MKr1 1,709 999 GHz NextPeak Ref Offset 15 B MKr1 1,755 002 GHz NextPeak
{ggsidn _Rer 30.00 dBm -19.41 dBm {ggsidn _Rer 30.00 dBm -19.63 dBm
Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
oo oo
-0 -1 EEIET: |
o Marker Defta s, ’1 Marker Defta
20 e -y
o M e
= Lurdar = e SO -
= — Mkr—-CF, Mkr—CF|
" "
0 Mir—RerLviff | < Mir—RefLvi
More| More|
Center 1.7100000 GHz Span 1.000 MHz 1or2f | Center 1.7550000 GHz Span 1.000 MHz 1of2)
#Res BW 30 kHz #VBW 100 kHz #Sweep 1.00 5 (1001 pts) #Res BW 30 kHz #VBW 100 kHz #Sweep 1.00 5 (1001 pts)
= sraus| = po—_—

Channel

Channel

" Do o ETEa L 2 om0 " Do oo ETEa LR 2 maM A, 15
arker 1 1709995000000 GHz #Avg Typs: Log-Pur maczfizaqse| Pask Search arker 1 1755000000000 GHz #Avg Typs: Log-Pur maczfizaqse| Pask Search
PNO; Wide (5 1719 Free Run figits PNO: Wide (o Trig: Free Run e
Gaintow  RAtten: 30 dB cerla NNNNN [ECaimluw * #Atten: 30 dB cera NNNNN
Ref Offset 15 8 Mkr1 1.709 995 GHz NextPeak Ref Offset 15 8 Mkr1 1.755 000 GHz NextPeak
[ggsien _Ref 30.00 dBm -28.90 dBm [ggsien _Ref 30.00 dBm -28.87 dBm
Next Pk Right Next Pk Right
o . P Next Pk Left — e | Next Pk Left
00 00
0 B | 0 B |
| Marker Delta Marker Delta
m0 ] m0 ]
1 1
k) L k) = —
_— e v Mkr—CF| W . Mkr—CF|
40 40 - o
= Mkr—RerLviff | < Mkr—RefLvl
More| More|
Center 1.7100000 GHz Span 1.000 MHz 10r2l |Center 1.7550000 GHz Span 1.000 MHz 1or2
#Res BW 30 kHz #VBW 100 KHz #Sweep 1.00 5 (1001 pts) #Res BW 30 kHz #VBW 100 KHz #Sweep 1.00 5 (1001 pts)
hiss sraus hiss sraus
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LTE Band 4

Channel Bandwidth: 5MHz

Channel

19975

SENSE INT

P 050
arker 1 1.709997000000 GHz
P

02:43:40 AM g 07, 2015
Akl 23458

ANALIGH o
#Avg Type: Log-Pur

1RB

Channel

Peak Search

& 05 0C
larker 1 1.755003000000 GHz
PN

20375

SENSEINT

1RB

AVLIGH CFF 024958 AM Auq 07, 2015
#Avg Type: Log-Pur Peak Search

#Res BW 100 kHz

=

#VBW 300 kHz

#Sweep 1.00 5 (1001 pts)

#Res BW 100 kHz

sTaTUs

uss

#VBW 300 kHz

oo 7= Trig: Free Run e o ide T Trig: Free Run
(FGainlow —  BAtten: 30 dB et RN [FGainLow ~ SAtten: 30 dB
Ref Offset 16,08 MKr1 1,709 997 GHz NextPeak Ref Offset 16,08 Mkr1 1,755 003 GHz NextPeak
{ggsidn _Rer 30.00 dBm -29.67 dBm {ggBidv__Rer 30.00 dBm -28.79 dBm
- Next Pk Rightff | ., Next Pk Right
- R
10 : 100fE .
i Next Pk Left] Next Pk Left]
oo 00
10 £ PR | -0 o |
Marker Deltal Marker Deltal
200 200 1
1
e 00 s ,
- Mkr—CF | Mkr—CF
R e i oo =
= Mir—RerLviff | " Mkr—RefLvl
a@ a0
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)

sTATUS.

Channel 19975 25 RB Channel 20375 25 RB
[ - 0L OC SEMSE:INT A\ ALIGN OF 02:43: 16 AM dug 07, 2015 Peak Search \'. IS SENSE:INT Peak Search
arker 1 1.709992000000 GHz ) #Avg Type: Log-Pur AL 2345 & larker 1 1.755000000000 GHz )
PHO; Wide (51 17ig: Free Run it FHO: Wide T T7ig: Free Run
IFGainiLow ~  RAtten: 30 dB. rerls NNNNN [FGainLaw — #Atten: 30 dB
Ref Offset 16 dB Mkr1 1.709 992 GHz NextPeak Ref Offset 16 dB MextPeak
10 dBidiv  Ref 30.00 dBm -32.41 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
Next Pk Rightff | ., Next Pk Right
10 10
- - Next Pk Left Next Pk Left
o0 < a0
A Y.
-0 PR | -0 LT |
Marker Deltal Marker Deltal
20 . 200
! ‘ 1
el -30.0
] . o Mkr—CF| N Mkr-CF|
40 400 . -
= Mir—RerLviff | " Mkr—RefLvl
@ c0
More| More|
Center 1.7100000 GHz Span 1.000 MHz 1of2[§ [Center 1.7550000 GHz Span 1.000 MHz 10f2|
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 {1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 (1001 pts)
s — isc o
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LTE Band 4

Channel Bandwidth: 10MHz

Channel 20000

SENSE INT

ANALIGH o
#Avg Type: Log-Pur

1RB

103:10:44 AM g 07, 2015

Channel

Peak Search

20350

SENSE INT

1RB

36.AM dug 07, 2015
123455

A\ ALIGN OF
#Avg Type: Log-Pur Peak Search

; T ; T
arker 1 1.710000000000 GHz ) Al 23 arker 1 1.755007000000 GHz )
oo, Wida T Trig: Free Run e o0 Wida o Trig: Free Run e
IFGain:Low aAtten: 30 dB cerla NNNNN i GainLow BAitten: 30 dB cera NNNNN
Ref Offset 16,08 Mkr1 1,710 000 GHz NextPeak Ref Offset 16,08 MKr1 1,755 007 GHz NextPeak
{ggsidn _Rer 30.00 dBm -36.91 dBm {ggsidn _Rer 30.00 dBm -36.06 dBm
Next Pk Right Next Pk Right
/ Next Pk Left] Next Pk Left]
o0 . o0
0 P - b BEETE |
/ Marker Deltal Marker Deltal
20 ¥ 20
- . o
’1 B Mkr—CF| " Mkr—CF|
40 g sareve i - 40 . — —
= Mkr—RerLviff | < Mkr—RefLvl
More| More|
Center 1.7100000 GHz Span 1.000 MHz 1of2[§ |Center 1.7550000 GHz Span 1.000 MHz 1of2)
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 {1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 {1001 pts)
sc — sc —

Channel 20000 50 RB Channel 20350 50 RB
[ - 0L OC SEMSE:INT A\ ALIGN OF 03:11:28 AM dug 07, 2015 [ : IS SEMSE:INT A\ ALIGN OF 03:13: 16 AM dug 07, 2015
arker 1 1.709977000000 GHz #Avg Typs: Log-Pur maczfizaqse| Pask Search arker 1 1755000000000 GHz #Avg Typs: Log-Pur maczfizaqse| Pask Search
s Trig: Eree Run <hei e T Trig:Free Run <hei
IFGain:Low #Atten: 30 dB cerla NNNNN i GainLow BAitten: 30 dB cera NNNNN
Ref Offset 15 48 Mkr1 1.709 977 GHz NextPeak Ref Offset 15 48 Mkr1 1.755 000 GHz NextPeak
[ggsien _Ref 30.00 dBm -36.14 dBm [ggsien _Ref 30.00 dBm -37.81 dBm
Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
oo oo
o ] o g
Marker Deltal Marker Deltal
m0 m0
0 1 : 0
28 Mkr—CF| ’1 Mir—CF|
o D—— e Pt " B ~— N e  S—— P——
0 Mir—RerLviff | < Mir—RefLvi
More| More|
Center 1.7100000 GHz Span 1.000 MHz 10r2f | Center 1.7550000 GHz Span 1.000 MHz 1of2)
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 (1001 pts)
sraus sraus

Report No.: RF150720C24-5

Page No. 34 /54

Report Format Version: 6.1.1




LTE Band 4

Channel Bandwidth: 15MHz

Channel

20025

1RB

Channel

20325

1RB

#Res BW 150 kHz

=

sTaTUs

uss

" Do o SeieE BT LR e 132215 Au, 05 NETT SeieE bt ALALIEH S 523,47 M g, o015
arker 1 1.709986000000 GHz ) #Avg Type: Log-Pur mafio3 Peak Search arker 1 1.755017000000 GHz ) #avg Type: Log-Pur wactli2355| PeskSearch
PNO: Wide T3 Trig: FreeRun i PNO: Wide T3 Trig: Free Run TP
IFGain:Low #Atten: 30 dB oe IFGain:Low BAtten: 30 dB oes
Ref Offset 16,08 MKr1 1,709 986 GHz NextPeak Ref Offset 16 08 Mkr1 1,755 017 GHz NextPeak
{ggsidn _Rer 30.00 dBm -38.42 dBm {ggBidv__Rer 30.00 dBm -39.00 dBm
Next Pk Rightff | ., Next Pk Right
10 10
Next Pk Left Next Pk Left
oo a0
10 PR | -0 o |
Marker Deltal Marker Delta
m0 0
i) -0 -~
QW Mkr—CF| s, ” ’1 Mkr—CF|
" - . 4 400 - — T - e ey
0 Mir—RerLviff | <° Mkr—RefLvl
) a0
More| More,
Center 1.7100000 GHz Span 1.000 MHz 10f2f | Center 1.7550000 GHz Span 1.000 MHz 1012
#VBW 470 kHz #Sweep 1.00 5 (1001 pts) #Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts)

sTATUS.

Channel

SENSE INT

20025

03:23:04 AM A 07,

15
A 23458

ANALIGH o
#Avg Type: Log-Pur

75 RB

Channel

Peak Search

20325

SENEEINT

& g OC
larker 1 1.755008000000 GH
P

75 RB

Peak Search

i oo
aiker 1 1.708990000000 Gz 1. ... e i Ca————
IFGainiLow ~  RAtten: 30 dB. rerls NNNNN WFGainLow © RAtten: 30 dB
Next Peak| NextPeak
Ref Offset 16 dB Mkr1 1.709 990 GHz Ref Offset 15 08
10 dBidiv  Ref 30.00 dBm -36.38 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
Next Pk Rightff | ., Next Pk Right
10 10
Next Pk Left] Next Pk Left)
oo 00
10 PR | -0 o |
Marker Deltal Marker Delta
200 200
-0, 1 -20
4 Mkr—CF ’I MKr—CF
40 - - il S— o] M— - M | — —
= Mir—RerLviff | " Mkr—RefLvl
a@ a0
More| More,
Center 1.7100000 GHz Span 1.000 MHz 1of2[§ |Center 1.7550000 GHz Span 1.000 MHz 1of2
#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)
e satus use o
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LTE Band 4

Channel Bandwidth: 20MHz

20050

1RB

Channel

Channel

20300

1RB

" Do o SeieE BT AL T 340mAM Au, 15 " Do o SeieE BT AL T M A, 015
arker 1 1.709995000000 GHz ) #Avg Type: Log-Pur mafio3 Peak Search arker 1 1.755006000000 GHz ) #Avg Type: Log-Pur ma[lo34ss| PeakSearch
PNO: Wide T3 Trig: FreeRun i FHO: Wide T Trig: Free Run i
IFGain:Low #Atten: 30 dB oe IFGain:L ow BAtten: 30 dB LeS
MKr1 1,709 995 GHz NextPeak MKr1 1,755 006 GHz NextPeak
Ref Offset 15 dB Ref Offset 15 dB
{ggsidn _Rer 30.00 dBm -40.30 dBm {ggsidn _Rer 30.00 dBm -40.14 dBm
Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
oo oo
0 B | 0 B |
Marker Deltal Marker Deltal
m0 m0
a0, -0
1 Mkr—CF| 1 Mkr—CF|
[} . S [y
40 ¥ = 40 S -
— S e - —
0 Mir—RerLviff | < Mir—RefLvi
More More
Center 1.7100000 GHz Span 1.000 MHz 1or2f | Center 1.7550000 GHz Span 1.000 MHz 1of2)
#Res BW 130 kHz #VBW 560 kHz #Sweep 1.00 5 (1001 pts) #Res BW 130 kHz #VBW 560 kHz #Sweep 1.00 5 (1001 pts)
= sraus| = po—_—

Channel

20050

100

RB

Channel

20300

SENSE INT

100

103,37:35 AM g 07, 2015

RB

i e o SeieE BT AMALIGHICFE 033447 A0 A, 2015 " oo i o :
arker 1 1.709980000000 GHz #Avg Typs: Log-Pur maefrazyag| Fesk Search arker 1 1.755031000000 GHz #Avg Typs: Log-Pur maczfizaqse| Pask Search
PNO; Wide (5 1719 Free Run figits PNO: Wide (o Trig: Free Run e
Gaintow  RAtten: 30 dB cerla NNNNN [ECaimluw * #Atten: 30 dB cera NNNNN
Ref Offset 15 B Mkr1 1.709 980 GHz NextPeak Ref Offset 15 48 Mkr1 1.755 031 GHz NextPeak
[ggsien _Ref 30.00 dBm -37.84 dBm [ggsien _Ref 30.00 dBm -37.33 dBm
Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
oo oo
h B | b B |
Marker Deltal Marker Deltal
x0 x0
-0, -0,
Mkr—CF ’1 Mkr—CF|
ok - . o - . — | 1
= Mkr—RerLviff | < Mkr—RefLvl
More| More|
Center 1.7100000 GHz Span 1.000 MHz 1or2f | Center 1.7550000 GHz Span 1.000 MHz 1or2
#Res BW 180 kHz #VBW 560 kHz #Sweep 1.00 5 {1001 pts) #Res BW 180 kHz #VBW 560 kHz #Sweep 1.00 5 {1001 pts)
sraus sraus
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LTE Band 13

Channel Bandwidth: 5MHz

Channel 23205

1RB

Channel

23255

1RB

" Do oo SeieE BT AL 4740 A, 213 " Do oo SeieE BT AL e a7 A, 15
arker 1 776.999000000 MHz ) #Avg Type: Log-Pur maz[io3 Peak Search arker 1 787.001000000 MHz ) #Avg Type: Log-Pur ma[io34ss| PeakSearch
PO Wide T Trig: FreeRun i PO Wide 75 Trig: Free Run i
IFGain:Low #Atten: 30 dB oe IFGain:L ow BAtten: 30 dB LeS
Ref Offset 16,08 Mkr1 776,999 MHz NextPeak Ref Offset 16,08 Mkr1 787,001 MHz NextPeak
{ggsidn _Rer 35.00 dBm -26.53 dBm {ggsidn _Rer 35.00 dBm -26.75 dBm
Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
50 50
500 500
1300 g Marker Deltal 1300 g Marker Deltal
150 150
1
25 9,_ 3 —
e Mkr—-CF Mkr—-CF
= - = -
80 . Mir—RerLviff | * B Mir—RefLvi
More| More|
Center 777.0000 MHz Span 1.000 MHz 1or2i |Center 787.0000 MHz 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 5 (1001 pts)
vsc sranus = pe——

23205

SENSE INT

Channel

' 050
arker 1 776.991000000 MHz
PHO: Wide T3 Trig: Free Run

ANALIGH o
#Avg Type: Log-Pur

25 RB

103:483: 13AM &g 07,

15
A 23456

Channel

Peak Search

" D2 _C
arker 1 787.003000000 MHz
[

23255

SENSE INT

e/ NN N

WO Wide 5 Trig: Free Run

25 RB

ANALIGH OF 013:43:44 AM Aug 07, 2015
#Avg Type: Log-Pur macefi2545s| Peak Search

e/ NN N

IFGainLow #Atten: 30 dB IFGain:Low BAtten: 30 dB
Next Peak| Next Peak|
Ref Offset 16 4B Mkr1 776.991 MHz Ref Offset 16 4B Mkr1 787.003 MHz
[ogsien _Ref 35.00 dBm -29.94 dBm [ogsien _Ref 35.00 dBm -31.16 dBm
Next Pk Right Next Pk Right
Next Pk Left] Next Pk Left]
50 500
500 500 -
1300 g Marker Deltal 1300 g Marker Deltal
150 7 150
-3 -3
Mkr—CF B ) Mkr—CF
- - ~ . S S A
* Mkr—RerLviff | * Mkr—RefLvl
More| More|
Center 777.0000 MHz Span 1.000 MHz 1of2[§ | Center 787.0000 MHz Span 1.000 MHz 1of2)
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 {1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 {1001 pts)
e satus e satus
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LTE Band 13

Channel Bandwidth: 10MHz

23230

1RB

Channel

SENSE INT

ANALIN CFF 1553 124M Aug 17, 2015
#Avg Type: Log-Pur

Peak Search

Channel

[ 050
arker 1 787.001000000 MHz
PN

23230

1RB

SENSE INT

04:00:03 AM g 07, 2015

ANALIGH o
#Avg Type: Log-Pur

Peak Search

T T
arker 1 776.999000000 MHz macefia3
T e pebitit PG T e b
Ref et 15 4B MKr1 776.999 MHz NextPeak Ref Offset 16 4B Mkr1 787.001 MHz NextPeak
{9g8idiv__ Ref 30.00 dBm -36.45 dBm {odeiciv_Ref 30.00 dBm -36.41 dBm
Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
o0 o0
b B | b B |
) Marker Deltal Marker Deltal
X0 P @0
o S,
E) 1 o EY e X
’ RS Mkr—CF Mkr—CF
40 — — S 40 -
= Mkr—RerLviff | < Mkr—RefLvl
More| More|
Center 777.0000 MHz Span 1.000 MHz 1or2f | Center 787.0000 MHz Span 1.000 MHz 10f2)
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 {1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 {1001 pts)
sc — sc —

Channel

23230

SENSE INT

[ D2 _C
arker 1 776.992000000 MHz
)

04:02:29 AM &g 07,

15
A 23456

ANALIGH o
#Avg Type: Log-Pur

50 RB

Peak Search

Channel

" D2 _C
arker 1 787.002000000 MHz
[

23230

SENSE INT

04:01:46AM Aug 07, 2015

ANALIGH o
#Avg Type: Log-Pur macei 23458

50 RB

Peak Search

PO im0 48 e R RO T L 5048 piitutd
Ref Offset 15 48 Mkr1 776,992 MHz NextPeak Ref Offset 15 48 Mkr1 787.002 MHz NextPeak
[ggsien _Ref 30.00 dBm -35.08 dBm [ggsien _Ref 30.00 dBm -34.99 dBm
Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
o0 o0
0 P | 0 B |
! Marker Deltal Marker Deltal
20 20
-0, 1 -0, 1
L ] Mkr—CF| N [} N Mkr—CF|
40 — - 40
= Mkr—RerLviff | < Mkr—RefLvl
More| More|
Center 777.0000 MHz Span 1.000 MHz 1or2f | Center 787.0000 MHz Span 1.000 MHz 10f2)
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 {1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 {1001 pts)
sraus sraus
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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

Agilent Spectrum Analyzer - Power Stat CCDF

LTE Band 4
Channel Bandwidth: 1.4MHz Channel Bandwidth: 3MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fr((e&%ezr;cy (dB) Channel Frcg&tlj_'ezr)]cy (dB)
QPSK 16QAM QPSK 16QAM
19957 1710.7 4.99 5.83 19965 17115 5.00 5.82
20175 1732.5 5.29 6.21 20175 1732.5 5.34 6.35
20393 1754.3 5.37 6.39 20385 1753.5 5.49 6.49
Spectrum Plot of Worst Value
1.4MHz / QPSK 1.4AMHz / 16QAM

Agilent Spectrum Analyzer - Power Stat CCDF

1754300000 GHz Gonkar Frog: 1 TEIROREO BT Radio Std Nome | Frequency 1754300000 GHz Genter Freq: 1764300000 GHz Radio Std Nome | Frequency
= == Trig: Free Run Counts:1.00 M/1.00 Mpt = == Trig: Free Run Counts:1.00 M/1.00 Mpt
MFGainlow  Bten: 30 dB WFGaimLow  Bten: 30 dB
Average Power Average Power
100 % 100 %
23.77 dBm oo | 2314 dBm 7ot ong
45.60 % at 0dB 109 \ 42.65 % at 0dB 109
1% 1%
\ \
|
100%  249dB 01% | 100%  2.84dB 01% \\
1.0% 4.53dB 1.0% 5.25dB \l
01%  537dB vor ‘| sommomif| 01%  6.39dB vor \ S0x0000 ML
0.01% 5.67 dB o |aste. Man) 0.01 % 7.18 dB SR I |aute Man|
0001% 575dB FreqOfiset, 0001% 7.27dB Freq Offset
0.0001 % 5.75dB 0.001 %] OHz 0.0001 % 7.27 dB 0.001% OHz
Peak 5.75 dB Peak 7.36 dB
29.52 dBm . 30.50 dBm .
00001 %548 20dB 00001 %548 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz

3MHz / QPSK

Agilent Spectru

Center Freq: 1.763500000 GHz

07, 2015

M A
dio Std: Nene

Agilent Spectru

3MHz / 16QAM

; ; EHSE 57 3 A7
2 Frequency enter Fre 7 2 one Frequency
1.753500000GHz____ | 7302 T0ss, ) Coumts.00 MI100 Mpt. 1.753500000GHz | Zeoe e ™ Coumat 00 M0 Mt
MFGainlow  Bten: 30 dB WFGaimLow  Bten: 30 dB
Average Power Average Power
100 % 100 %
CenterFreq)| CenterFreq)|
23.95 dBm 1.753500000 GHz, 23.30 dBm 1.753500000 GHz,
45.44 % at 0dB 109 42.69 % at 0dB 109 N
\
1% ; 1%
\
100% 255dB 04 % \ 100% 285dB 04 % \
1.0% 4.60 dB 1.0% 5.40 dB \IK
0.1% 5.49.dB 0019 5. m%ﬁnsm: 0.1% 6.49 dB 0015 | 5. m%ﬁnsm:
001% 561dB . [pute Yl | 0o1% 7.30dB o1 lauto Man|
0.001% 564dB FreqOffset 0001% 7.34dB FreqOffset
0.0001 % 5.64dB 0.001 %] OHz 0.0001 % 7.34dB 0.001% OHz
Peak 564 dB Peak 7.37dB
29.59 dBm . 30.67 dBm .
0.0001 % 5 am 20dB 0.0001 % 5 am 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz

= sTaTUS

=

sTaTUS
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LTE Band 4

Agilent Spectrum Analyzer - Power Stat CCDF

Agilent Spectrum Analyzer - Power Stat CCDF

5MHz / 16QAM

Channel Bandwidth: 5MHz Channel Bandwidth: 10MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fr((e&%ezr;cy (dB) Channel Frcg&tlj_'ezr)]cy (dB)
QPSK 16QAM QPSK 16QAM
19975 1712.5 5.62 6.07 20000 1715.0 5.10 6.05
20175 1732.5 5.73 6.29 20175 1732.5 5.27 6.10
20375 1752.5 5.76 6.30 20350 1750.0 5.23 6.16
Spectrum Plot of Worst Value
5MHz / QPSK

1752500000 GHz Gonkar Frog: 1 FETR0REO G Radio Std Nome | Frequency 1752500000 GHz Genter Freq. 1762500000 GHz Radio Std Nome | Frequency
= == Trig: Free Run Counts:1.00 M/1.00 Mpt = == Trig: Free Run Counts:1.00 M/1.00 Mpt
MFGainlow  Bten: 30 dB WFGaimLow  Bten: 30 dB
Average Power Average Power
100 % 100 %
22.30 dBm iamomond | 2278 dBM - a0t o
45.79 % at 0dB 109 44.19 % at 0dB 103 \\
\w
1% 1% '
\
\\
100% 237dB 01% \ 100% 287dB 01%
10%  452dB 10%  508dB |
01%  576aB oors ‘. soosoom | ©1%  B.30dB vors | soo0000
0.01% 6.57 dB o ‘-\ |aste. Man) 0.01 % 6.99 dB SR [ |aute Man|
0001% 7.10dB \I rreaomal] | 0001% 73508 \ Freqoftset
0.0001 % 7.23dB 0.001 %] i OHz 0.0001 % 7.46dB 0.001% { OHz
Peak 7.24dB Peak 7.46 dB
30.04 dBm . 30.24 dBm .
00001 %548 20dB 00001 %548 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz

Agilent Spectru

10MHz / QPSK

1.732500000 GHz

Center Freq: 1.732500000 GHz

03/17:09AM 307
Radio Std: None

sTaTUS

Agilent Spectru

10MHz / 16QAM

=

: Lot 031557 0 A7
Frequency enter Fre 7 adio one Frequency
—= Trig: Free Run Counts:1.00 MI1.00 Mpt 1.750000000 GHz — :rig:‘Fr:e;ur‘lemngr:sd 00 MI1.00 Mptﬁ o SN
WIFGain:Low #Atten: 30 dB WIFGain:Low #Atten: 30 dB
Average Power Average Power
100 % 100 %
24.36 dBm (oo | 2338 dBm rscotana o
46.16 % at 0dB 109 42.96 % at 0dB 109
.
1% 1% .
\
\
100%  249dB 01 % 100% 280d8 01 % ‘
10% 4.48 dB 10% 514 dB \
01%  527dB vors scommi] | 01%  615d8 s | sooseao
001% 556dB . [pute Yl | 0o1% eE81dB o1 lauto Man|
0001% 561dB Freqomset] | 0001% £90¢B Freq Offset
0.0001 % 5.62dB 0.001% owzff | 00001 % 6.92dB 0.001 % 0 Hz|
Peak 564 dB Peak 6.93 dB
30.00 dBm . 30.31 dBm .
0.0001 % 535 20dB 0.0001 % 535 20dB
Info BW 10.000 MHz Info BW 10.000 MHz

sTaTUS
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LTE BAND 4

Channel Bandwidth: 5MHz Channel Bandwidth: 10MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fr((e&%ezr;cy (dB) Channel Frcg&tlj_'ezr)]cy (dB)
QPSK 16QAM QPSK 16QAM
20025 1717.5 5.56 6.24 20050 1720.0 5.70 6.25
20175 1732.5 5.67 6.28 20175 1732.5 5.71 6.32
20325 1747.5 543 6.10 20300 1745.0 5.56 6.15

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer - Power Stat CCDF

15MHz / QPSK

1.732500000 GHz

Center Freq: 1.732500000 GHz

032:28: 14 AM 20307, 2015

Radio Std: None Frequency
== Trig: Free Run Counts:1.00 M/1.00 Mpt
WFGainLow  #Aman: 30 dB
Average Power
100 %
Center Freq)
23.30 dBm 1.732500000 GHz|
45.35 % at 0dB 109 N
1%
100 % 2.40dB 04 % \
1.0% 4.54 dB \
o1 seras || \ ez
001%  643dB 0 \ laute Man|
Y
0001% 7.23dB il rreqomed
0.0001 % 7.41dB 0.001 %| I ot
Peak 7.41dB ‘
30.71 dBm .
0.0001 %= AT
Info BW 25.000 MHz

Agilent Spectrum Analyzer - Power Stat CCDF

15MHz / 16QAM

1.732500000 GHz

Center Freq: 1.732500000 GHz

03:27:23)

M 807, 2015

Radio Std: None Frequency
== Trig: Free Run Counts:1.00 M/1.00 Mpt
WFGainlow  #Amen: 30 dB
Average Power
100 %
Center Freq
2241 dBm ™ 1.732600000 GHz|
43.94 % at 0dB 103
1% -
\
100 % 288 dB 041 % .
1.0% 5.00 dB \
o1 ezmas | \ ez
001%  7.20dB 0 \ Jauto Man
1
0001% 7.83dB ‘| p—
00001 % 7.91dB 0.001 % o
Peak 8.11dB
30.52 dBm
0.0001 %

usc

0dB
Info BW 25.000 MHz

20dB

STATUS

Agilent Spectru

20MHz / QPSK

1.732500000

Average Power

23.22 dBm
45.37 % at 0dB

Center Freq: 1.732500000 GHz
— Trig: Free Run

GHz

HIFGain:Law

Counts:1.00 M1.00 Mpt

032:41:054M 20307, 2015
Radio Std: None

Frequency

100 % 239dB
1.0% 4.55dB
0.1% 571dB
0.01% 6.39dB
0.001% 6.82dB
0.0001 % 7.08dB
Peak 7.10dB

30.32 dBm

=

#htren: 30 4B
100 %
CenterFreq)|
1.732500000 GHz|
109
1% E
01 %
\ CF Step|
N | 5.000000 MHz|
0.01% ¢ lauto Man)
Il
o i Freq Offset|
0.001 %)| OHz
o
0.0001 % 5 am 20dB
Info BW 25.000 MHz

sTaTUS

=

Agilent Spectru

20MHz / 16QAM

; T 0340330 AM 4307
enter Fre 3 adio one Frequency
TSTSUIO0 RS o 0 g n
WFGaimLow  Bten: 30 dB
Average Power
100 %
~ CenterFreq)|
22.28 dBm h 1.732500000 GHz|
43.86 % at 0dB 109
1%
10.0 % 293 dB 01 %
1.0 % 507 dB 4
01% 6.32a8 0.01 9 ll 5 m%ﬁnsﬁ:
001%  7.18dB o ‘l Jaute Man|
0001% 7.64dB \ Freqomee]
0.0001 % &.11dB 0.001 % b o Ha
Peak 8.13dB
30.41 dBm .
0.0001 % odB T
Info BW 25.000 MHz

sTaTUS
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LTE Band 13

Channel Bandwidth: 5MHz Channel Bandwidth: 10MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fr((e&%ezr;cy (dB) Channel Frcg&tlj_'ezr)]cy (dB)
QPSK 16QAM QPSK 16QAM

23205 779.5 4.36 5.20

23230 782.0 4.68 5.55 23230 782.0 4.16 4.92
23255 784.5 4.79 5.70

Spectrum Plot of Worst Value
5MHz / QPSK

Agilent Spectrum Analyzer - Power Stat CCDF

5MHz / 16QAM

Agilent Spectrum Analyzer - Power Stat CCDF

Agilent Spectrum Analyzer - Power Stat CCDE

Center Freq TEZ,D[IlUODU MHz

Average Power

24,38 dBm
48.53 % at 0dB

10.0 % 249 dB
1.0% 3.79dB
0.1% 4.16 dB
0.01% 4.31dB
0.001% 4.37dB
0.0001 % 4.39 dB
Peak 4.40 dB

28.78 dBm

T " : EHEE ¢ 0353,04 AM A7, 2015 T " : EHEE ¢ o CEE T —
quency
Center Freq 784.500000 MHz -~ 5535;";*;“:“5““03:‘.‘:";“ 20 MI100 M:"“ S None Center Freq 784.500000 MHz -~ 5535;";*;“:“5““03:‘.‘:";“ 20 MI100 M:"“ S None
WIFGain:Low #Atten: 30 dB WIFGain:Law BAtten: 30 dB
Average Power Average Power
1009 1009
CenterFreq)| CenterFreq)|
24.25 dBm h 784.500000 MHz 23.44 dBm 784.500000 MHz
45.84 % at 0dB 109 N 42.48 % at 0dB 109
\
\ A
[ I [ A
1 v 1 \
| |
I
100% 261dB 0% \ 100% 295dB 01% \.\
1.0% 4.28 dB | 1.0% 511dB \
01%  479d8 oot | soomon| 01%  570aB s \ sooempo il
001%  493dB o \ = "fl oo1% 63208 o joute Man
0001% 5.01dB | Freqomse] | 0001% 64148 Freqoffset
0.0001 % 5.03dB 0.001 %] T OHz 0.0001 % 6.44dB 0.001% OHz
Peak 5,04 dB Peak 6.51dB
29.29 dBm 0001 & 29.95 dBm 0001 5
’ “ods 20 dB “ods 20 dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
e saTus, e STaTus,
10MHz / QPSK 10MHz / 16QAM

Agilent Speetrum Analy

=

EHSE 1 04:04:04 AM g 017, 2015 . E DEET p 7.2005 Frequency
C Fi T82.000000 MH: Radio Std: N a Y C Fi T82.000000 MH: Radio Std: N
— T;;:u;rz;&:nn Cnnr:sj 00 M/1.00 Mpt. oo Stk Hons Center Freq 762.000000 MHz — T;;:u;rz;&:nn Cnnr:sj 00 M/1.00 Mpt. oo Stk Hons
WIFGain:Low #Atten: 30 dB WIFGain:Law BAtten: 30 dB
Average Power
1009 1009
Center Freq Center Freq
782000000 MHz, 23.63dBm 782000000 MHz,
109 Y 43.40 % at 0dB 109 N
\ \
4 \
1% i 1% |
\
01 % 10.0 % 2.95dB 01% |
1.0 % 4.57 dB
CF Stej \ CF Stej
0.01 9 SDDGODDMHF: 01% 4.92dB 0.01 9 \‘ SDDGODDMHF:
o [fuse Yol 001%  5.40dB o [fute Man)
Freq Offset| 0.001% 5.51dB Freq Offset|
0.001 % oHz 0.0001 % 5.53 dB 0.001 %) OHz
Peak 555 dB
0.0001 % 29.18 dBm 0.0001 %
’ "0dB 20dB "0dB 20dB
Info BW 10.000 MHz Info BW 10.000 MHz
sTaus| e STaUS,
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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 -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 30 MHz to 8GHz for LTE Band 13 and from 30MHz to 18GHz for LTE
Band 4. 10dB attenuation pad is connected with spectrum. RBW=1MHz and VBW=3MHz are used for
conducted emission measurement.

46.4 Test Results

Frequency Range: 30MHz~8GHz

LTE Band 13
Channel 23230

5MHz / QPSK 10MHz / QPSK

it Spectrum Analyzer - Swept SA Spectrum Analyzer - Swept SA

; T LI CFE 035357 AM A, 2015 ; T AL D532 AN A, 2015
arker 13.789636981849 GHz Avg Type: Log-Pwr mackfia545s| Pesk Search arker 1 3.845031251563 GHz Avg Type: Log-Pwr ace[i25q52| Peak Search
PNO; Fast (50 1719 Free Run e FH0; Fast 7o Trig: Free Run i
Gaintow  RAtten: 30 dB terlF NNNNN Foai, ™ gactan: te1/F NNNNN
Ref Offset 16,08 Mkr1 3.789 6 GHz NextPeak Ref Offset 16,08 Mkr1 3.845 0 GHz NextPeak
{ggsidn _Rer 35.00 dBm -30.26 dBm {ggsidn _Rer 35.00 dBm -29.03 dBm
Next Pk Right 2 Next Pk Right
Next Pk Left Next Pk Left
o 500 i 1 1 |
5 5
1300 g Marker Deltal 1300 g Marker Deltal
a a
= 1 = 1
[) Mkr—CF| LJ Mkr_.CF
- W . - o g - A .wwu__r . yr I o
- g [ o - g
5 Mkr—RefLviff | Mkr—RefLvl
= =
More| More|
Start 30 MHz Stop 8.000 GHz 1or2/f | Start 30 MHz Stop 8.000 GHz 10f2)
#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 ms (20000 pts)
sc st sc ——
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Frequency Range: 30MHz~18GHz

LTE Band 4

Channel 20175

1.4MHz /| QPSK

Agilent Spectrum Analyzer - Swept SA

3MHz / QPSK

Agient Spectrum Analyzer - Swept S
[ ETS SENEEINT A\ ALIGH 06 02:25:35 AM Aug 07, 2015 [ ETS SENGE!INT o U2:43:47 A4 Mg 07, 2015
arker 1 14.122778638932 GHz Avg Type: Log-Pur maxiaagzs| FeakSearch arker 1 3.876670833542 GHz Ava Type: Log-Pur maz[iazasg| FeakSearch
AH0; Fas o Trig: Free Run e PO Fas T Trig: Free Run o
IFGain:Low #Atten: Ll HHNN IFGain:L ow BAtten: terfP NNNNN
Mkr1 14.122 8 GHz NextPeak Mkr1 3.876 7 GHz NextPeak
Ref Offset 16 dB Ref Offset 16 dB
[ogsien _Ref 35.00 dBm -30.34 dBm [ogsien _Ref 35.00 dBm -30.60 dBm
Next Pk Right Next Pk Right
Next Pk Left Next Pk Left
50 50
5m s
43,00 g Marker Delta 43,00 g Marker Delta
150 150
-25. -25.
[ Mkr—CF| I} Mkr—CF|
N Ll s 4 "™ N - ol " L
| L > W VPR
5 Mkr—RefLvif | Mkr—RefLvl
5 5
More, More,
Start 30 MHz Stop 18.000 GHz 1or2i | Start 30 MHz Stop 18.000 GHz 1of2
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505.3 ms (20000 pts)
usc sratus usc sratus
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sc p— sc —
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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 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.

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 - 2.15dBi.

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: 20MHz / QPSK

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9
cLevel (dBm/m} Date: 2015-08-04
10 | | ! ! ! ! -~ PART27
20 —
-30
40 7
-50 13
-60
-70
_80301000. 3000. 5000. 7000. 9000. 11000. 13000. 15000. 17000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 3m HORIZONTAL
Remak : LTE Band 4_QPSK_20M(1.50)
Tested by: Gavin Wu
Plane s &

Read Limit Over
Freq Level Level Line Limit Factor Remark

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

122.07 -47.67 -38.05 -13.00 -34.67 -9.62 Peak
191.19 -49.79 -42.61 -13.00 -36.79 -7.18 Peak
238.71 -49.89 -43.43 -13.00 -36.89 -6.46 Peak
575.10 -66.25 -64.45 -13.00 -53.25 -1.80 Peak
680.80 -63.97 -63.57 -13.60 -50.97 -0.40 Peak
762.70 -63.62 -64.46 -13.00 -50.62 0.84 Peak
pp 3465.00 -43.66 -34.75 -13.00 -38.66 -8.91 Peak

SO bhwN
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
eLevel (dBm/m) Date: 2015-08-04
-10] PART27
20 =
-30
-40
7
50138
-60 &
ha
-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_20M(1.50)
Tested by: Gavin Wu
Plane s &
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 pp 41.61 -39.04 -38.63 -13.00 -26.04 -0.41 Peak
2 159.68 -52.87 -48.83 -13.00 -39.87 -4.84 Peak
3 233.85 -51.87 -45.21 -13.80 -38.87 -6.66 Peak
4 375.60 -67.59 -61.50 -13.00 -54.59 -6.09 Peak
5 603.80 -65.20 -64.44 -13.60 -52.280 -8.76 Peak
6 759.98 -63.73 -64.58 -13.08 -56.73 0.85 Peak
7 3465.00 -47.74 -38.83 -13.00 -34.74 -8.91 Peak
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LTE Band 13

Channel Bandwidth: 10MHz / QPSK

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9
cLevel (dBm/m) Date: 2015-08-05
-10 PART27(B13)
2 g 5dB
-30
9
40 I 10
-50 7
-60
4 50
-70
B 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_10M(1.24)
Tested by: Gavin Wu
Plane s X
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 128.@1 -49.74 -46.82 -13.00 -36.74 -8.92 Peak
2 176.34 -52.88 -45.36 -13.06 -39.88 -6.72 Peak
3 236.82 -50.28 -43.74 -13.00 -37.28 -6.54 Peak
4 353.20 -66.28 -60.06 -13.00 -53.28 -6.22 Peak
5 637.40 -66.77 -65.92 -13.60 -53.77 -0.85 Peak
6 760.60 -65.44 -66.29 -13.00 -52.44 0.85 Peak
7 1564.8@ -53.65 -38.63 -40.60 -13.65 -15.82 Peak
8 pp 2346.00 -20.11 -9.67 -13.8080 -7.11 -10.44 Peak
9 3910.60 -39.24 -32.03 -13.60 -26.24 -7.21 Peak
16 5474.00 -42.43 -41.89 -13.006 -29.43 -1.34 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
cLevel (dBm/m) Date: 2015-08-05
-10 PART27{B13)
20
8
-30
10
40} g
-50p
7
-60
5 6
-70
_8030 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(1.24)
Tested by: Gavin Wu
Plane s X
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
SE 33.51 -41.35 -39.77 -13.808 -28.35 -1.58 Peak
2 46.53 -40.506 -46.62 -13.006 -27.58 ©.12 Peak
3 57.80 -53.05 -46.18 -13.00 -40.05 -6.87 Peak
4 580.00 -66.70 -65.10 -13.00 -53.70 -1.60 Peak
5 634.68 -66.63 -65.79 -13.60 -53.63 -0.84 Peak
6 783.76 -65.88 -65.86 -13.00 -52.88 ©.78 Peak
7 1564.80 -59.87 -44.85 -40.60 -19.87 -15.02 Peak
8 pp 2346.80 -29.26 -18.82 -13.00 -16.26 -10.44 Peak
9 3910.60 -408.53 -33.32 -13.66 -27.53 -7.21 Peak
10 5474.00 -37.84 -35.70 -13.00 -24.84 -1.34 Peak

Report No.: RF150720C24-5 Page No. 50/ 54

Report Format Version: 6.1.1




Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5
0 Level (dBm/m}) Date: 2015-08-05
-10] T 1 T T I T PART27(B13)
20 =
-30
2
40 ‘
-50
-60
1
-70
-8 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(50.0)
Tested by: Gavin Wu
Plane s X

Read Limit Over
Freq Level Level Line Limit Factor Remark

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

1 pp 1564.08 -65.54 -58.52 -48.00 -25.54 -15.82 Peak
2 2346.00 -38.72 -28.28 -13.00 -25.72 -10.44 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6
0 Level (dBm/m}) Date: 2015-08-05
10 PART27(B13)
20 =
-30
-40 T
¥ 2
-50
-60
1
-70
-8 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_10M(50.8)
Tested by: Gavin Wu
Plane s X
Read Limit Over

Freq Level Level Line

Limit Factor Remark

MHz dBm/m

1 pp 1564.08 -65.56 -50.54 -46.00
2 2346.00 -48.78 -38.34 -13.00

dBm dBm/m

dB  dB/m

-25.56 -15.82 Peak
-35.78 -10.44 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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