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1 Certificate of Conformity

Product: ASUS Tablet
Brand: ASUS
Test Model: PO0OI
Sample Status: Identical Prototype
Applicant: ASUSTek COMPUTER INC.
Test Date: May 24, 2016 ~ May 26, 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.

/5/\_/\ A~ A

Ivonne Wu / Supervisor

C \J\L
Approved by : , Date: Jun. 16, 2016

Stanley Wu / Assistant Manager

Prepared by : , Date: Jun. 16, 2016
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2  Summary of Test Results

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

FCC
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.
2.1051 Conducted Spurious Emissions Pass Meet the requirement of limit.
27.53(h)
21053 Meet the requirement of limit.
27‘ 53(h) Radiated Spurious Emissions Pass Minimum passing margin is -31.48 dB
' at 199.56 MHz.
Applied Standard: FCC Part 27 & Part 2 (LTE 13)
FCC
Test Item Result Remarks
Clause
2.1046 . . -
27.50(b)(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(g) 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.
2.1051 Conducted Spurious Emissions Pass Meet the requirement of limit.
27.53(9)
21053 Meet the requirement of limit.
27‘ 53(q) Radiated Spurious Emissions Pass Minimum passing margin is -17.82 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:

Measurement

Frequency

Expended Uncertainty

(k=2) (¥)
Conducted Emissions at mains ports 150 kHz ~ 30 MHz 2.44 dB
30 MHz ~ 200 MHz 2.0153 dB

Radiated Emissions up to 1 GHz
200 MHz ~1000 MHz 2.0224 dB
1 GHz ~ 18 GHz 1.0121dB

Radiated Emissions above 1 GHz
18 GHz ~ 40 GHz 1.1508 dB
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2.2 Test Site and Instruments
D iption & . Due Date of
escription Model No. Serial No. Date of Calibration : :
Manaufacturer Calibration
;Z?lteﬁtece"’er N9038A MY51210203 Jan. 21, 2016 Jan. 20, 2017
igﬁggt“m Analyzer N9O10A MY52220314 Sep. 03, 2015 Sep. 02, 2016
Spectrum Analyzer
ROHDE & SCHWARZ FSu43 101261 Dec. 17, 2015 Dec. 16, 2016
BILOG Antenna
SCHWARZBECK VULB9168 9168-472 Jan. 07, 2016 Jan. 06, 2017
HORN Antenna 3117 00143293 Jan. 04, 2016 Jan. 03, 2017
ETS-Lindgren
Double Ridge Guide Horn
Antenna EMCO 3115 5619 Jan. 04, 2016 Jan. 03, 2017
BILOG Antenna
SCHWARZBECK VULB 9168 9168-153 Jan. 07, 2016 Jan. 06, 2017
Agilent Communications | g956 geries 10 | MY53201073 Jul. 03, 2015 Jul. 02, 2017
Tester-Wireless
Preamplifier 310N 187226 Jun. 29, 2015 Jun. 28, 2016
Agilent
i;@r:tp“f'er 83017A MY39501357 Jun. 29, 2015 Jun. 28, 2016
Power Meter ML2495A 1232002 Sep. 21, 2015 Sep. 20, 2016
Anritsu
Z‘;‘r’;’t‘;sensor MA2411B 1207325 Sep. 21, 2015 Sep. 20, 2016
Cable-CH1-01(R
RF signal cable FC-SMS-100-SM
ETS.L INDGREN 5D-FB S-120+RFC.SMg|  Jun- 27,2015 Jun. 26, 2016
-100-SMS-400)
RF signal cable Cable-CH1-02(R
ETS-LINDGREN 8D-FB FC-SMS-100-SM Jun. 27, 2015 Jun. 26, 2016
S-24)
Software E3
BV ADT 8.130425b NA NA NA
Antenna Tower NA NA NA NA
MF
Turn Table
ME NA NA NA NA
Antenna Tower &Turn
Table Controller MF-7802 NA NA NA
MF
Communications
Tester-Wireless 8960 Series 10 MY53201073 Jul. 03, 2015 Jul. 02, 2017
Agilent
Radio Communication
Analyzer MT8820C 6201300640 Aug. 10, 2015 Aug. 09, 2017
Anritsu
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Note: 1. The calibration interval of the above test instruments is 12 / 24 months and the calibrations are
traceable to NML/ROC and NIST/USA.
2. The test was performed in HsinTien Chamber 1.
3. The horn antenna and preamplifier (model: 83017A) are used only for the measurement of emission
frequency above 1 GHz if tested.
4. The FCC Site Registration No. is 149147.
5. The IC Site Registration No. is IC7450I-1.

Report No.: RF160511C21-2 Page No. 8/53 Report Format Version: 6.1.1
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3 General Information

3.1 General Description of EUT

Product ASUS Tablet
Brand ASUS
Test Model POOI

Status of EUT

Identical Prototype

Power Supply Rating

5 Vdc (from host equipment or adapter)
9 Vdc (from adapter)
3.85 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

LTE Band 4 (Channel Bandwidth: 5 MHZz)

1712.5 ~1752.5 MHz

LTE Band 4 (Channel Bandwidth: 10 MHz)

1715.0 ~ 1750.0 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

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) 2M70W7D
LTE Band 4 (Channel Bandwidth: 5 MHz) 4M49G7D
. : LTE Band 4 (Channel Bandwidth: 10 MHz) 8M96G7D
Emission Designator -
LTE Band 4 (Channel Bandwidth: 15 MHz) 13M4G7D
LTE Band 4 (Channel Bandwidth: 20 MHz) 18MOW7D
LTE Band 13 (Channel Bandwidth: 5 MHz) 4M49G7D
LTE Band 13 (Channel Bandwidth: 10 MHz) 8M95G7D
LTE Band 13 (Channel Bandwidth: 5 MHz) 57.07mW
Max. ERP Power -
LTE Band 13 (Channel Bandwidth: 10 MHz) 50.20mW
LTE Band 4 (Channel Bandwidth: 1.4 MHZz) 149.52mwW
LTE Band 4 (Channel Bandwidth: 3 MHz) 140.12mwW
LTE Band 4 (Channel Bandwidth: 5 MHz) 145.71mwW
Max. EIRP Power .
LTE Band 4 (Channel Bandwidth: 10 MHZz) 155.42mwW
LTE Band 4 (Channel Bandwidth: 15 MHz) 153.29mW
LTE Band 4 (Channel Bandwidth: 20 MHZz) 149.11mW

Antenna Type

Fixed Internal Antenna

Accessory Device

Refer to Note as below

Data Cable Supplied

Refer to Note as below

Report No.: RF160511C21-2
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Note:
1. The EUT contains following accessory devices.
Product Brand Model Description
I/P: 100-240Vac, 50/60Hz, 0.5A
Adapter 1 ASUS AD2068320 OIP: 5Vdc, 2A or 9Vdc, 2A
I/P: 100-240Vac, 50/60Hz, 0.5A
Adapter 2 ASUS AS0202 OIP: 5Vdc, 2A or 9Vdc, 2A
Battery ASUS C12P1602 3.85Vdc, 30Wh
USB Cable ASAP LAO5US018-1N 0.9m shielded cable w/o core
LCD TFT 9.7 QXGA GL SLIM
LCD Panel TIANMA TM097QDSP01-00 LED
Front Camera CHICONY CBFE55720003870LH SM
Real Camera CHICONY CJAG81120003871LH 8 M
MSM-8956-0-747PNSP- .
CPU Qualcomm 987 Pin
MT-01-0-AA
LPDDR3 1 HYNIX HI9CKNNNDATMUPR-NUH [LPDDR3-3GB
LPDDR3 2 SAMSUNG K3QF6F60AM-FGCF000 LPDDR3-3GB
eMMC1 HYNIX H26M64208EMR eMMC5.1-32GB
eMMC2 SAMSUNG KLMBG2JENB-B041 eMMC5.1-32GB
WCN-3680B-0-79BWLNSP
BT/WLAN Module Qualcomm --
-TR-05-1
WTR-2965-0-59FOWNSP
WWAN Module Qualcomm --
-TR-06-0-VV

* LPDDR3 1 & eMMC1 was chosen for test.
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

(Powered from host equipment)

— [~

Notebook

&

i3

*Kept in a remote area

Universal Radio
Communication
Tester

<E.R.P./E.LR.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
1. Notebook DELL Inspiron 14R 6LRKKW1 N/A

Earphone N/A N/A N/A N/A

No. Signal Cable Description Of The Above Support Units
1. IN/A
2. |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 Z-axis
LTE Band 13 Y-plane Z-axis
LTE Band 4
EUT .
Configure Available Tested Channel Chanr)el Modulation Mode
Channel Bandwidth
Mode

19957 to 20393 | 19957, 20175, 20393 1.4 MHz QPSK, 16QAM | 1 RB/2 RB Offset
19965 to 20385 | 19965, 20175, 20385 3 MHz QPSK, 16QAM | 1 RB/7 RB Offset
19975 to 20375 | 19975, 20175, 20375 5 MHz QPSK, 16QAM | 1 RB/ 12 RB Offset

) 20000 to 20350 | 20000, 20175, 20350 10 MHz QPSK, 16QAM | 1 RB /24 RB Offset
20025 to 20325 | 20025, 20175, 20325 15 MHz QPSK, 16QAM | 1 RB/ 37 RB Offset
20050 to 20300 | 20050, 20175, 20300 20 MHz QPSK, 16QAM | 1 RB /50 RB Offset
19957 to 20393 20175 1.4 MHz QPSK 1 RB/ 2 RB Offset
19965 to 20385 20175 3 MHz QPSK 1 RB/ 7 RB Offset
19975 to 20375 20175 5 MHz QPSK 1 RB/ 12 RB Offset

) 20000 to 20350 20175 10 MHz QPSK 1 RB/ 24 RB Offset
20025 to 20325 20175 15 MHz QPSK 1 RB/ 37 RB Offset
20050 to 20300 20175 20 MHz QPSK 1 RB /50 RB Offset
19957 to 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
19975 to 20375 | 19975, 20175, 20375 5 MHz QPSK, 16QAM | 25 RB/ 0 RB Offset

) 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 to 20393 | 19957, 20175, 20393 1.4 MHz QPSK, 16QAM | 1 RB/ 2 RB Offset
19965 to 20385 | 19965, 20175, 20385 3 MHz QPSK, 16QAM | 1 RB/ 7 RB Offset
19975 to 20375 | 19975, 20175, 20375 5 MHz QPSK, 16QAM | 1 RB/ 12 RB Offset

) Average Ratio| 20000 to 20350 | 20000, 20175, 20350 10 MHz QPSK, 16QAM | 1 RB /24 RB Offset
20025 to 20325 | 20025, 20175, 20325 15 MHz QPSK, 16QAM | 1 RB/ 37 RB Offset
20050 to 20300 | 20050, 20175, 20300 20 MHz QPSK, 16QAM | 1 RB /50 RB Offset

Report No.: RF160511C21-2

Page No. 12/53

Report Format Version: 6.1.1




o

1828,

[BUREAU|
EUT .
. Available Channel .
Configure Test Item 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
25 RB / 0 RB Offset
19975 to 20375
1 RB/ 24 RB Offset
20375 5 MHz QPSK
Band Ed 25 RB / 0 RB Offset
- n
a ge 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
100 RB / 0 RB Offset
20050 to 20300
1 RB /99 RB Offset
20300 20 MHz QPSK
100 RB / 0 RB Offset
19957 to 20393 20175 1.4 MHz QPSK 1 RB/ 2 RB Offset
19965 to 20385 20175 3 MHz QPSK 1 RB/ 7 RB Offset
Conducted | 19975 to 20375 20175 5 MHz QPSK 1 RB/ 12 RB Offset
Emission 20000 to 20350 20175 10 MHz QPSK 1 RB/ 24 RB Offset
20025 to 20325 20175 15 MHz QPSK 1 RB/ 37 RB Offset
20050 to 20300 20175 20 MHz QPSK 1 RB /50 RB Offset
; Radiated | 5056 15 20300 20175 20 MHz QPSK 1 RB /50 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
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
- n
a ge 1 RB/ 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 1 RB/ 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 Item Environmental Conditions Input Power Tested By
ERP / EIRP 25 deg. C, 65 % RH 3.85 Vvdc Karl Lee
Frequency Stability 25 deg. C, 65 % RH 3.85 Vvdc Carlos Chen
Occupied Bandwidth 25 deg. C, 65 % RH 3.85 Vdc Carlos Chen
Band Edge 25 deg. C, 65 % RH 3.85 Vvdc Carlos Chen
Peak to Average Ratio 25 deg. C, 65 % RH 3.85 Vdc Carlos Chen
Condcudeted Emission 25 deg. C, 65 % RH 3.85 Vdc Carlos Chen
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Karl Lee

Report No.: RF160511C21-2 Page No. 14 /53 Report Format Version: 6.1.1




@

1828,

[BUREAU |
VERITAS

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

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 10
MHz for LTE mode.

b. 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.

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.I.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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4.1.3 Test Setup
EIRP / ERP Measurement:

Radio ahsoxrbing material  ghielded Case

Spectrum

Ground Plane

]

[
00 0 (Se—t

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

Conducted Power Measurement:

COMMUNICATION
SIMULATOR

EUT

Report No.: RF160511C21-2

Page No. 17 /53

Report Format Version: 6.1.1




@

Y
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
. 19957 20175 20393 MPR 19957 20175 20393 MPR
BW Size Offset
1710.7 17325 1754.3 (dB) 1710.7 17325 1754.3 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.17 23.18 23.13 0 22.55 22.56 22.51 1
1 2 23.06 23.13 23.15 0 22.44 22.51 22.53 1
1 5 23.17 23.14 23.17 0 22.55 22.52 22.55 1
4/1.4M 3 0 22.53 22.59 22.58 0 21.85 21.97 21.96 1
3 1 22.51 22.69 22.66 0 21.89 22.07 22.04 1
3 3 22.60 22.58 22.53 0 21.98 21.96 21.91 1
6 0 22.08 22.18 22.05 1 21.46 21.56 21.43 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
. 19965 20175 20385 MPR 19965 20175 20385 MPR
BW Size Offset
17115 17325 1753.5 (dB) 17115 17325 1753.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.62 22.80 22.77 0 21.93 22.11 22.08 1
1 7 22.58 22.70 22.69 0 21.89 22.01 22.00 1
1 14 22.71 22.69 22.64 0 22.02 22.00 21.95 1
4/ 3M 8 0 22.28 22.29 22.24 1 21.59 21.60 21.55 2
8 3 22.17 22.24 22.26 1 21.48 21.55 21.57 2
8 7 22.28 22.25 22.29 1 21.59 21.56 21.60 2
15 0 22.16 22.29 22.19 1 21.47 21.60 21.50 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low CH | Mid CH | High CH | 3GPP
. 19975 20175 20375 MPR 19975 20175 20375 MPR
BW Size Offset
17125 1732.5 1752.5 (dB) 17125 17325 1752.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.76 22.94 22.91 0 22.01 22.19 22.16 1
1 12 22.72 22.84 22.83 0 21.97 22.09 22.08 1
1 24 22.85 22.83 22.78 0 22.10 22.08 22.03 1
4/5M 12 0 22.42 22.43 22.38 1 21.67 21.68 21.63 2
12 6 22.31 22.38 22.40 1 21.56 21.63 21.65 2
12 13 22.42 22.39 22.43 1 21.67 21.64 21.68 2
25 0 22.30 22.43 22.33 1 21.55 21.68 21.58 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | High Ch | 3GPP Low Ch | Mid Ch [ High Ch | 3GPP
. 20000 20175 20350 MPR 20000 20175 20350 MPR
BW Size Offset
1715.0 1732.5 1750.0 (dB) 1715.0 17325 1750.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 22.93 23.11 23.08 0 22.10 22.28 22.25 1
1 24 22.89 23.01 23.00 0 22.06 22.18 22.17 1
1 49 23.02 23.00 22.95 0 22.19 22.17 22.12 1
4/10M 25 0 22.59 22.60 22.55 1 21.76 21.77 21.72 2
25 12 22.48 22.55 22.57 1 21.65 21.72 21.74 2
25 25 22.59 22.56 22.60 1 21.76 21.73 21.77 2
50 0 22.47 22.60 22.50 1 21.64 21.77 21.67 2
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QPSK 16QAM
Band / RB RB Low Ch | Mid Ch [ High Ch | 3GPP Low Ch | Mid Ch | High Ch | 3GPP
. 20025 20175 20325 MPR 20025 20175 20325 MPR
BW Size Offset
1717.5 1732.5 1747.5 (dB) 1717.5 1732.5 1747.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.09 23.27 23.24 0 22.13 22.31 22.28 1
1 37 23.05 23.17 23.16 0 22.09 22.21 22.20 1
1 74 23.18 23.16 23.11 0 22.22 22.20 22.15 1
4 /15M 36 0 22.75 22.76 22.71 1 21.79 21.80 21.75 2
36 19 22.64 22.71 22.73 1 21.68 21.75 21.77 2
36 39 22.75 22.72 22.76 1 21.79 21.76 21.80 2
75 0 22.63 22.76 22.66 1 21.67 21.80 21.70 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch [ High Ch | 3GPP Low Ch | Mid Ch | High Ch | 3GPP
. 20050 20175 20300 MPR 20050 20175 20300 MPR
BW Size Offset
1720.0 1732.5 1745.0 (dB) 1720.0 1732.5 1745.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.24 23.42 23.39 0 22.21 22.39 22.36 1
1 50 23.20 23.32 23.31 0 22.17 22.29 22.28 1
1 99 23.33 23.31 23.26 0 22.30 22.28 22.23 1
4 /20M 50 0 22.90 22.91 22.86 1 21.87 21.88 21.83 2
50 25 22.79 22.86 22.88 1 21.76 21.83 21.85 2
50 50 22.90 22.87 22.91 1 21.87 21.84 21.88 2
100 0 22.78 22.91 22.81 1 21.75 21.88 21.78 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 22.49 22.82 22.88 0 21.57 21.43 21.82 1
1 12 23.02 23.09 22.90 0 21.93 22.16 21.84 1
1 24 23.06 22.61 22.97 0 21.70 22.00 21.91 1
13/5M 12 0 21.98 22.10 22.10 1 21.17 20.92 21.04 2
12 6 22.25 22.11 22.12 1 21.08 21.19 21.06 2
12 13 22.10 21.99 22.03 1 20.94 21.04 20.97 2
25 0 22.01 22.01 22.09 1 21.13 20.95 21.03 2
QPSK 16QAM
Mid Ch 3GPP Mid Ch 3GPP
B;r\]ls / SF?zBe OisBet 23230 MPR 23230 MPR
782.0 (dB) 782.0 (dB)
MHz MHz
1 0 22.64 0 21.76 1
1 24 23.13 0 22.23 1
1 49 22.77 0 21.55 1
13/10M 25 0 22.24 1 21.04 2
25 12 22.15 1 21.05 2
25 25 22.01 1 20.93 2
50 0 22.20 1 20.95 2
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ERP Power (dBm)
LTE Band 13
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fr?&l:_'ezr;cy (A_I;/rl;n E:crtr:fzijo;) ERP (dBm) |ERP (mW) PoI%r_:/zVa)tion
23205 779.5 -13.56 32.771 17.06 50.83
23230 782.0 -13.55 32.741 17.04 50.59 H
23255 784.5 -13.14 32.854 17.56 57.07
Y 23205 779.5 -18.85 325 11.50 14.13
23230 782.0 -18.95 32.52 11.42 13.87 \%
23255 784.5 -18.74 32.62 11.73 14.89
Channel Bandwidth: 5 MHz / 16QAM
23205 779.5 -14.25 32.771 16.37 43.36
23230 782.0 -14.26 32.741 16.33 42.96 H
23255 784.5 -14.19 32.854 16.51 44.81
Y 23205 779.5 -19.62 325 10.73 11.83
23230 782.0 -19.82 32.52 10.55 11.35 \%
23255 784.5 -19.58 32.62 10.89 12.27
LTE Band 13
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel F"Z‘\:'A‘Lezr;cy ((;‘g/r';]) gg{:ﬁg’é‘) ERP (dBm) |ERP (mW) PO'?:IZVa)tm”
23230 782.0 -13.58 32.737 17.01 50.20 H
Y 23230 782.0 -19.03 32.52 11.34 13.61 \%
Channel Bandwidth: 10 MHz / 16QAM
23230 782.0 -14.33 32.737 16.26 42.24 H
Y 23230 782.0 -19.87 32.52 10.50 11.22
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EIRP Power (dBm)
LTE Band 4
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel Fre(ﬁﬂ‘f_"ezr;cy ((:‘g/r';]) E:Crtr:fzgoé‘) EIRP (dBm) |EIRP (mW) PO'?L:/ZVa)tiO”
19957 1710.7 -21.25 42.49 21.24 132.89
20175 1732.5 -20.58 42.33 21.75 149.52 H
20393 1754.3 -20.85 42.10 21.25 133.35
Y 19957 1710.7 -24.25 42.99 18.74 74.82
20175 1732.5 -24.70 42.74 18.04 63.71 \%
20393 1754.3 -23.75 42.21 18.46 70.15
Channel Bandwidth: 1.4 MHz / 16QAM
19957 1710.7 -22.36 42.49 20.13 102.92
20175 1732.5 -22.14 42.33 20.19 104.40 H
20393 1754.3 -22.03 42.10 20.07 101.62
Y 19957 1710.7 -25.26 42.99 17.73 59.29
20175 1732.5 -25.14 42.74 17.60 57.54 \%
20393 1754.3 -25.19 42.21 17.02 50.35
LTE Band 4
Channel Bandwidth: 3 MHz / QPSK
Plane | Channel Fr‘i&“Hezr;cy ((;‘;r';]) E;Crtrgf&o;) EIRP (dBm) |EIRP (mW) PO'?L:/Z\%“O”
19965 1711.5 -21.02 42.49 21.47 140.12
20175 1732.5 -21.14 42.33 21.19 131.43 H
20385 1753.5 -20.85 42.10 21.25 133.35
Y 19965 1711.5 -24.21 42.99 18.78 75.51
20175 1732.5 -24.33 42.74 18.41 69.34 \%
20385 1753.5 -24.02 42.21 18.19 65.92
Channel Bandwidth: 3 MHz / 16QAM
19965 1711.5 -22.23 42.49 20.26 106.05
20175 1732.5 -22.01 42.33 20.32 107.57 H
20385 1753.5 -21.88 42.10 20.22 105.20
Y 19965 1711.5 -25.52 42.99 17.47 55.85
20175 1732.5 -25.63 42.74 17.11 51.40 \%
20385 1753.5 -25.14 42.21 17.07 50.93
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LTE Band 4
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fre(mezr;cy (dLI\B/;) E;Crtrgf?dog) EIRP (dBm) |EIRP (mW) PO"’E‘:/ZV‘*)“O”
19975 1712.5 -20.85 42.49 21.64 145.71
20175 1732.5 -21.12 42.33 21.21 132.04 H
20375 1752.5 -21.08 42.10 21.02 126.47
Y 19975 1712.5 -24.56 42.99 18.43 69.66
20175 1732.5 -24.22 42.74 18.52 71.12 \%
20375 1752.5 -24.06 42.21 18.15 65.37
Channel Bandwidth: 5 MHz / 16QAM
19975 1712.5 -22.07 42.49 20.42 110.03
20175 1732.5 -22.26 42.33 20.07 101.55 H
20375 1752.5 -21.76 42.10 20.34 108.14
Y 19975 1712.5 -25.34 42.99 17.65 58.21
20175 1732.5 -25.52 42.74 17.22 52.72 \%
20375 1752.5 -25.06 42.21 17.15 51.88
LTE Band 4
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel Fr‘i&“Hezr;cy ((;‘;r';]) E;Crtrgf&o;) EIRP (dBm) |EIRP (mW) PO'?L:/Z\%“O”
20000 1715.0 -20.57 42.49 21.92 155.42
20175 1732.5 -20.65 42.33 21.68 147.13 H
20350 1750.0 -20.72 42.10 21.38 137.40
Y 20000 1715.0 -24.26 42.99 18.73 74.64
20175 1732.5 -24.27 42.74 18.47 70.31 \%
20350 1750.0 -23.96 42.21 18.25 66.83
Channel Bandwidth: 10 MHz / 16QAM
20000 1715.0 -21.90 42.49 20.59 114.47
20175 1732.5 -22.04 42.33 20.29 106.83 H
20350 1750.0 -21.89 42.10 20.21 104.95
Y 20000 1715.0 -25.29 42.99 17.70 58.88
20175 1732.5 -25.42 42.74 17.32 53.95 \%
20350 1750.0 -24.79 42.21 17.42 55.21
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LTE Band 4
Channel Bandwidth: 15 MHz / QPSK
Plane | Channel Fre(l‘\q/l‘f_'ezr;cy ((;‘gr']‘q) E:Crtr:fzgoé‘) EIRP (dBm) |EIRP (mW) PO'?L:/ZVa)tiO”
20025 1717.5 -20.63 42.49 21.86 153.29
20175 1732.5 -20.75 42.33 21.58 143.78 H
20325 1747.5 -21.03 42.10 21.07 127.94
Y 20025 1717.5 -24.51 42.99 18.48 70.47
20175 1732.5 -24.19 42.74 18.55 71.61 \%
20325 1747.5 -23.99 42.21 18.22 66.37
Channel Bandwidth: 15 MHz / 16QAM
20025 1717.5 -21.59 42.49 20.90 122.89
20175 1732.5 -22.27 42.33 20.06 101.32 H
20325 1747.5 -21.79 42.10 20.31 107.40
Y 20025 1717.5 -25.36 42.99 17.63 57.94
20175 1732.5 -25.59 42.74 17.15 51.88 \%
20325 1747.5 -24.49 42.21 17.72 59.16
LTE Band 4
Channel Bandwidth: 20 MHz / QPSK
Plane | Channel F"Z‘\:'A‘Lezr;cy ((;‘g/r';]) E:Crtrff&oé‘) EIRP (dBm) |EIRP (mW) PO'?:IZVa)tm”
20050 1720.0 -20.75 42.49 21.74 149.11
20175 1732.5 -21.03 42.33 21.30 134.80 H
20300 1745.0 -20.69 42.10 21.41 138.36
Y 20050 1720.0 -24.55 42.99 18.44 69.82
20175 1732.5 -24.15 42.74 18.59 72.28 \%
20300 1745.0 -24.19 42.21 18.02 63.39
Channel Bandwidth: 20 MHz / 16QAM
20050 1720.0 -22.33 42.49 20.16 103.63
20175 1732.5 -22.16 42.33 20.17 103.92 H
20300 1745.0 -21.88 42.10 20.22 105.20
Y 20050 1720.0 -25.40 42.99 17.59 57.41
20175 1732.5 -25.67 42.74 17.07 50.93 \%
20300 1745.0 -24.98 42.21 17.23 52.84
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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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4.2.4 Test Results

Frequency Error vs. Voltage

Frequency Error (ppm)
\g’/';ﬁg)e LTE Band 4 LTE Band 13 | Limit (ppm)
1.4MHz| 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz | 5 MHz | 10 MHz
3.85 0.002 0.001 0.002 0.001 0.001 0.001 0.003 0.002 25
3.6 0.001 0.002 0.001 0.002 0.001 0.002 0.003 0.002 2.5
4.35 0.001 0.002 0.002 0.002 0.002 0.001 0.002 0.004 25

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.35 Vdc.

Frequency Error vs. Temperature

Frequency Error (ppm)
Temp. (C) LTE Band 4 LTE Band 13 |Limit (ppm)
1.4MHz| 3MHz | 5MHz | 10 MHz | 15 MHz | 20 MHz | 5 MHz | 10 MHz

-30 0.002 0.001 0.001 0.001 0.002 0.002 0.005 0.002 25
-20 0.001 0.001 0.001 0.001 0.002 0.001 0.005 0.004 25
-10 0.002 0.001 0.001 0.001 0.002 0.002 0.005 0.005 25
0 0.002 0.001 0.001 0.001 0.002 0.001 0.004 0.003 25
10 -0.002 | -0.002 | -0.001 | -0.001 | -0.002 | -0.001 | -0.002 | -0.003 25
20 -0.002 | -0.002 | -0.001 | -0.002 | -0.001 | -0.001 | -0.004 | -0.004 25
30 -0.002 | -0.002 | -0.002 | -0.002 | -0.001 | -0.001 | -0.003 | -0.003 25
40 -0.001 | -0.002 | -0.001 | -0.001 | -0.002 | -0.002 | -0.004 | -0.005 25
50 -0.002 | -0.002 | -0.002 | -0.002 | -0.001 | -0.001 | -0.005 | -0.001 25

Report No.: RF160511C21-2 Page No. 25/53 Report Format Version: 6.1.1




[BUREAU |
VERITAS

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
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4.3.4 Test Result

LTE Band 4

Channel Bandwidth: 1.4 MHz

Channel Bandwidth: 3 MHz

Channel

99 % Occupied

Frequency Bandwidth (MHz)

(MHz)

QPSK

16QAM

Channel

99 % Occupied

Frequency Bandwidth (MHz)

(MHz)

QPSK

16QAM

19957

1710.7

1.0935

1.0905

19965

17115

2.6962

2.6933

20175

1732.5

1.0923

1.0903

20175

1732.5

2.6958

2.6972

20393

1754.3

1.0915

1.0900

20385

1753.5

2.6969

2.6965

Spectrum Plot of Worst Value

Agilent Spectrum Analyzer

Oceupied BW.

1.4 MHz / QPSK

Agilent Spectrum Analyzer

Oceupied BW

1.4 MHz / 16QAM

3 5 EHE I ARG, 154,26 A4 May 24, 2016 3 5 EHE I ARG, 152,53 AM May 24, 2016
enter Freq 1.710700000 GHz | Center Freq: 1710700000 GHz Radio Std: None Frequency enter Freq 1.710700000 GHz | Center Freq: 1710700000 GHz Radio Std: None Frequency
o Trig:Free Run Avg[Held=> 111 o Trig:Free Run Avg[Held=> 111
HFGalnlow — HAten: 30 dB Radio Device: BTS HFGalnlow — HAten: 30 dB Radio Device: BTS
Ref Offset 16 dB Ref Offset 16 dB
10 dB/div Ref 35.00 dBm 10 dB/div Ref 35.00 dBm
Log Log
% CenterFreq|{ || > Center Freq|
150 1710700000 GHz| |f 150 1.710700000 GHz|
50 S 50 < 1
B B | .
15 — " 15 <
5 g g p— = " =]
=1 T s 25,0 et el SIS
45 -45.
55 55,
[Center 1.711 GHz Span 3 MHz| CFstep [Center 1.711 GHz $Span 3 MHz| CF Step
{#Res BW 30 kHz #VBW 100 kHz #Sweep 300 ms| 300,000 k= || JIFReS BW 30 kHz #VEBW 100 kHz #Sweep 300 ms 300,000 kHz,
Auto Man) - - Auto Man)
QOccupied Bandwidth Total Power 23.5 dBm Occupied Bandwidth Total Power 22.1dBm
1.0935 MHz Freqortest 1.0905 MHz Freqomen
Transmit Freq Error =2.390 kHz OBW Power 99.00 % OHz] Transmit Freq Error 612 Hz OBW Power 99.00 % OHz
x dB Bandwidth 1.261 MHz x dB -26.00 dB x dB Bandwidth 1.255 MHz x dB -26.00 dB
[ [

3 MHz / QPSK

3 MHz / 16QAM

204,25 A May 24, 2016 A 020350 A4 May 24, 2016
Center Freq: 1763500000 GH: Radio Std: None Frequency Center Freq: 1732500000 GHz Radio Std: None Frequency
o7 Trig: Free Run AvglHoldz 11 o7 Trig: Free Run AvglHeld> 11
AFGainLow * #Atten; 30 dE Radio Device: BTS AFGainLow — #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dBidiv Ref 35.00 dBm 10 dBidiv Ref 35.00 dBm
Log Log
e CenterFreqgf | =>* Center Freq|
150 1.753500000 GHz{f Jf 150 1.732500000 GHz|
- - -
1 5 |
5 r
/ L / I
= \ - / i
. P —— A ——
35 e e | %0 1 T
15 15
s &
ICenter 1.754 GHz Span 6 MHz| CF St ICenter 1.733 GHz Span 6 MHz| CF St
[tRes BW 62 kHz #VBW 200 kHz #Sweep 300 ms| ot oon ri | |[#Res BW 82 kHz #VBW 200 kHz #Sweep 300 ms| ot oo riE)
. . Auto Man . . Auto Man
Occupied Bandwidth Total Power 22.8 dBm QOccupied Bandwidth Total Power 21.8 dBm
2.6969 MHz Freqotten 2.6972 MHz Freqotten
Transmit Freq Error -1.940 kHz OBW Power 99.00 % 0Hz] Transmit Freq Error 1.536 kHz OBW Power 99.00 % 0Hz]
x dB Bandwidth 2.919 MHz x dB -26.00 dB x dB Bandwidth 2.929 MHz x dB -26.00 dB
= Gpar = [
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LTE Band 4

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

Channel Frequency

99 % Occupied
Bandwidth (MHz)

(MHz)
QPSK

16QAM

Channel Frequency

99 % Occupied
Bandwidth (MHz)

(MHz)
QPSK

16QAM

19975 1712.5 4.4864

4.4845

20000 1715.0 8.9594

8.9579

20175 1732.5 4.4896

4.4848

20175 1732.5 8.9451

8.9490

20375 1752.5 4.4895

4.4870

20350 1750.0 8.9546

8.9557

Spectrum Plot of Worst Value

5 MHz / QPSK

Oceupied BW.

Agilent Spectrum Analyzer
7 F 02:13,00 AM May 24, 2016

5 MHz / 16QAM

Agilent Spectrum Analyzer - Oceupied BW

02:12:30 AM May 24, 2016

enter Freq 1.732500000 GHz | Center Freq: 1732500000 GHz Radio Std: None Frequency enter Freq 1.752500000 GHz | Center Freq: 1762500000 GHz Radio Std: None Frequency
o Trig:Free Run Avg[Held=> 111 o Trig:Free Run Avg[Held=> 111
HFGalnlow — HAten: 30 dB Radio Device: BTS HFGalnlow — HAten: 30 dB Radio Device: BTS
Ref Offset 16 dB Ref Offset 16 dB
10 dB/div Ref 35.00 dBm 10 dB/div Ref 35.00 dBm
Log Log
% CenterFreq|{ || > Center Freq|
150 1.732500000 GHzlf |f 150 + 1.762500000 GHz|
50 1 50 .
¥ / | ¥ | I
15 15 .
. _/ \ . 7/
e D o U PR DI
=0 T T t 0 === 1 S
45 -45.
55 55,
ICenter 1.733 GHz Span 10 MHz CF Ste ICenter 1.753 GHz Span 10 MHz| CF St
[#Res BW 100 kHz #VEW 300 kHz #Sweep 300ms|| . CF <P lirRes BW 100 kHz #VBW 300 kHz #sweep 300 ms{[ TP Step)
Auto Man| - - Auto Man)
Occupied Bandwidth Total Power 22.9 dBm Occupied Bandwidth Total Power 21.6 dBm
4.4896 MHz FreqOffset 4.4870 MHz FreqOffset
Transmit Freq Error 2.838 kHz OBW Power 99.00 % OHz] Transmit Freq Error 821 Hz OBW Power 99.00 % OHz
x dB Bandwidth 4.847 MHz x dB -26.00 dB x dB Bandwidth 4.807 MHz x dB -26.00 dB
10 MHz / QPSK 10 MHz / 16QAM
? 02:27:45 80 May 24, 2016 3 02:25:20 11 May 29, 2015
enter Freq 1.715000000 GHz Genter Freq: 1716090000 GHz Radio Std: None Frequency enter Freq 1.715000000 GHz | Center Freq: 1715000000 GHz Radio Std: None Frequancy
— 7 Trig: FraeRun AvglHeld> 11 7 Trig: FraeRun AvglHeld> 11
AFGainLow * #Atten; 30 dB Radio Device: BTS AFGainLow — #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dBd Ref Offset 15 dBd
10 dBldiv Ref 35.00 dBm 10 dBldiv Ref 35.00 dBm
Log Log
e CenterFreqgf | =>* Center Freq|
150 1715000000 GHzf |f 129 1.715000000 GHz|
S0 S0
‘ ] 1 ; J i
5 ! 15
N ] v . i T
5. gt Mg 20— m——t S
45 -45.
55 55,
ICenter 1.715 GHz Span 20 MHz| CF St ICenter 1.715 GHz Span 20 MHz| CF St
[tRes BW 200 kHz #VBW 1 MHz #Sweep 300 ms| 200000 ] [[#Res BW 200 kHz #VBW 1 MHz #Sweep 300 ms| 2000000 M)
Auto Man| . © Auto Man|
QOccupied Bandwidth Total Power 22.6 dBm QOccupied Bandwidth Total Power 21.7 dBm
8.9594 MHz Freqotten 8.9579 MHz Freqotten
Transmit Freq Error -1.971 kHz OBW Power 99.00 % 0Hz] Transmit Freq Error -4.483 kHz OBW Power 99.00 % 0Hz]
x dB Bandwidth 9.507 MHz x dB -26,00 dB. x dB Bandwidth 9.523 MHz x dB -26,00 dB
= Gpar = Gy
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LTE Band 4

Channel Bandwidth: 15 MHz

Channel Bandwidth: 20 MHz

Channel Frequency

99 % Occupied
Bandwidth (MHz)

(MHz)
QPSK

16QAM

Channel Frequency Bandwidth

99 % Occupied

(MHz)

(MHz)
QPSK

16QAM

20025 1717.5 13.442

13.431

20050 1720.0 17.931

17.955

20175 1732.5 13.396

13.389

20175 1732.5 17.851

17.870

20325 1747.5 13.421

13.409

20300 1745.0 17.875

17.893

Spectrum Plot of Worst Value

15 MHz / QPSK

Agilent Spectrum Analyzer - Oceupied BW

02:33; 15 AM May 24, 2016

15 MHz / 16QAM

Agilent Spectrum Analyzer - Oceupied BW

02:37:52 AM May 24, 2016

enter Freq 1.717500000 GHz | Center Freq: 1717500000 GHz Radio Std: None Frequency enter Freq 1.717500000 GHz | Center Freq: 1717500000 GHz Radio Std: None Frequency
= Trig: Free Run AvglHeld> 111 = Trig: Free Run AvglHeld> 111
HFGalnlow — HAten: 30 dB Radio Device: BTS HFGalnlow — HAten: 30 dB Radio Device: BTS
Ref Offset 16 dB Ref Offset 16 dB
10 dB/div Ref 35.00 dBm 10 dB/div Ref 35.00 dBm
Log Log
% CenterFreq|{ || > Center Freq|
150 1717500000 GHz | |f 150 1.747500000 GHz|
50 50
{
¥ J I ¥ I |
15 f ¢ 15 ] I
25, - 25,
B S s e S 360 S
45 -45.
55 55,
[Center 1.718 GHz Span 30 MHz] crstep [Center 1.718 GHz Span 30 MHz CF Step
[#¥Res BW 300 kHz #VBW 1 MHz #Sweep 300 ms| 3.000000 Meizl] JEFRES BW 300 kHz #VBW 1MHz #Sweep 300 ms 3.000000 MHz,
|Auto Man| N N |Auto Man|
QOccupied Bandwidth Total Power 22.3 dBm Occupied Bandwidth Total Power 21.3 dBm
13.442 MHz FreqOffset 13.431 MHz FreqOffset
Transmit Freq Error 9.855 kHz OBW Power 99.00 % OHz] Transmit Freq Error 9.563 kHz OBW Power 99.00 % OHz
x dB Bandwidth 14.24 MHz x dB -26.00 dB x dB Bandwidth 14.25 MHz x dB -26.00 dB
20 MHz / QPSK 20 MHz / 16QAM

[Center 1.72 GHz
[¥Res BW 430 kHz

Span 40 MHz|
#VBW 1.3 MHz

#Sweep 300 ms|

CF Step!
4000000 MHz|

Occupied Bandwidth Total Power 21.9 dBm
17.931 MHz

Transmit Freq Error 26.930 kHz OBW Power 99.00 %

x dB Bandwidth 19.03 MHz x dB -26.00 dB

Auto Man)|

FreqOffset
0 Hz|

Agilent Spectrum Analyzer - Occupied BW
A 02:50:06 AM May 24, 2016 T A 02:47:59 A1 May 24, 2016
Center Freq: 1.720000000 GH Radio Std: None Frequency 1.720000000 GHz Center Freq: 1720000000 GHz Radio Std: None Frequency
o7 Trig: Free Run AvglHoldz 11 o7 Trig: Free Run AvglHeld> 11
AFGainLow * #Atten; 30 dE Radio Device: BTS AFGainLow — #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dBd Ref Offset 15 dBd
10 dBldiv Ref 35.00 dBm 10 dBldiv Ref 35.00 dBm
Log Log
e CenterFreqgf | =>* Center Freq|
150 1.720000000 GHzlf |f 129 1.720000000 GHz|
S0 = — S0
B 5
J \ J \
I | { |
25 K 25,
S P = T — - s — ———————
-35.0 50 -~ -
-45. -45.
55 55,

[Center 1.72 GHz

Span 40 MHz|

[#Res BW 430 kHz #VEW 1.3 MHz #Sweep 300ms|| ,  CFStep
Auto Man)|
Occupied Bandwidth Total Power 21.0 dBm —
17.955 MHz Freqoftee
Transmit Freq Error 26.756 kHz OBW Power 99.00 % OHz
x dB Bandwidth 19.04 MHz x dB -26.00 dB
= Tsmar
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LTE Band 13

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

Channel

Frequency

(MHz)

99 %

Bandwidth (MHz)

Occupied

QPSK

16QAM

Channel

Frequency

99 % Occupied

Bandwidth

(MHz)

(MHz)

QPSK

16QAM

23205

779.5

4.4806

4.4751

23230

782.0

4.4836

4.4818

23255

784.5

4.4902

4.4860

23230

782.0

8.9451

8.9443

Spectrum Plot of Worst Value

5 MHz / QPSK

5 MHz / 16QAM

FF SEHEE: IN AALIG 01:30: 11 AM May 24, 2016 RF EMEE: IN N 01:29:5%5 AM May 24, 2016
enter Freq 784.500000 MHz | Center Freq: 764.500000 MHz Radio Std: None Fraquency enter Freq 784.500000 MHz | Center Freq: 784 500000 Mz Radio Std: None Frequancy
[ra ] Trig: Free Run AvgHeld:> 1M [ra ] Trig: Free Run AvglHeld:> 1M
#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 35.00 dBm 10 dBidiv Ref 35.00 dBm
Log Log
e CenterFreqgf | =>* Center Freq|
150 784500000 MHz| 15.0] 784 .500000 MHz|
.00 T .00 T
5 ij U : | |
15 15
z ,/f 3 ® : K
i N
B ] SN — S I . PSS
.45, -45.
E3 55,
ICenter 784.5 MHz Span 10 MHz| CF S ICenter 784.5 MHz Span 10 MHz| CF S
[#Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms| 1oomnanen |l [[#Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms| 100 e
Auto Man) Auto Man)
Occupied Bandwidth Total Power 23.5 dBm — Occupied Bandwidth Total Power 22.4 dBm —
4.4902 MHz FreqOffset 4.4860 MHz FreqoOffset
Transmit Freq Error 1.201 kHz OBW Power 99.00 % oHz | Transmit Freq Error 2.066 kHz OBW Power 99.00 % OHz
x dB Bandwidth 4.845 MHz x dB -26.00 dB x dB Bandwidth 4,817 MHz x dB 26,00 dB
Gpsrans s farus

10 MHz / QPSK

Oceupied BW

10 MHz / 16QAM

Agilent Spectrum Analyzer - Occupied BW Agilent Spectrum Analyzer
T e e 01:35:45 24 May 24, 2016 T EHE I ARG, 138,31 AM May 24, 2016
enter Freq 782.000000 MHz | Center Freq: 782.000000 Mz Radio Std: None Frequency enter Freq 782.000000 MHz | Center Freq: 782.000000 Mz Radio Std: None Frequency
i Trig: FreeRun AvglHold 11 i Trig: FreeRun AvglHold 11
AFGainLow © #Amen: 30 4B Radio Device: BTS AFGainLow © #Amen: 30 4B Radio Device: BTS
Ref Offset 16 dB Ref Offset 16 dB
10 dB/div Ref 35.00 dBm 10 dB/div Ref 35.00 dBm
Log Log
% CenterFreq|{ || > Center Freq|
150 t 782.000000 MHzlf |f 150 782000000 MHz|
500 — 500
‘ ] 1 ‘ ] I
15 ; k 15 y ;
25, = \._. 25, 2
=1 / P 50 S
45 e "~ 45,
=5 5 ™
ICenter 782 MHz Span 20 MHz CF St ICenter 782 MHz Span 20 MHz| CF S
liRes BW 200 kHz #VBW 1MHz #Sweep 300 ms| 20000 ] [[#Res BW 200 kHz #VBW 1MHz #Sweep 300 ms| 2000 e
|Auto Man| N N |Auto Man|
Occupied Bandwidth Total Power 23.0 dBm Occupied Bandwidth Total Power 22.1dBm
8.9451 MHz Freqonast 8.9443 MHz Freqonast
Transmit Freq Error 6.672 kHz OBW Power 99.00 % OHz Transmit Freq Error 4.663 kHz OBW Power 99.00 % OHz
x dB Bandwidth 9.486 MHz x dB -26.00 dB x dB Bandwidth 9.497 MHz x dB -26.00 dB
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4.4 Band Edge Measurement

4.4.1 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.

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 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 MHZz).
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 MHZz).
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

Channel

Tt Spesin Amaiyeer S S et Spestn Amaiyeer St S
T T o AL OFF DL AN May 24, 2016 T BN AL DL Aty 24, 2018
arker 1 1.7 GHz | #hug Type: Log-Pwr Wakllz345p | FeakSearch arker 1 1.755001000000 GHz | #vg Type: Log-Pwr macz[aassg| FeskSearch
Bii0: Wids Tp Trig: Free Run | Bii0: Wids Tp Trig: Free Run |
IFGainLow *  Adten: 30 4B erje HHHMIE IFGainLow ~  Atten:30 dB ver A NHNH N
Ref Offset 15 4B Mkr1 1.709 998 GHz NextPeak Ref Offset 15 0B Mkr1 1.755 001 GHz NextPeak
[ggeian _ Ref 35.00 dBm -24.05 dBm [ggeian__ Ref 35.00 dBm -24.16 dBm
Next Pk Right] Next Pk Right]
15.0] 15.0] .
» Yy Next Pk Left ey Next Pk Left
[ [
5 5
Marker Deltal - Marker Delta
a0 1300
48 = 48
. 1 .
i mkr—.crff | © i Mir—-CF|
4 N
=0 ] =0
' L
r i
s :
450k —— " P Mkr—RefLvil] | <=0 b -y Mkr—RefLvl
5 5
More| More|
Center 1.7100000 GHz Span 1.000 MHz 1of2}1 | center 1.7550000 GHz Span 1.000 MHz 1of2
#Res B 13 kHz #VBW 51 kHz #Sweep 1.000 s (1001 pts) #Res B 13 kHz #VBW 51 kHz #Sweep 1.000 5 (1001 pts)
isc Tgeans = Tgns

Channel

Agilent Spectrum Analyzer - Swept SA

F Qs L
arker 1 1.709998000000 GHz

e

EiIN

Trig: Free Run

OL:50;47 A1 May 29

16
WAE[] 23456
i
cer|A HHNN N

AALIC
#Aug Type: Log

25RB

Channel

Agilent Spectrum Analyzer - Swept SA

Peak Search

F Qs L
arker 1 1.755001000000 GHz

BHO: Wide

T AL O
#hug Type: Log-Pwr
Trig: Free Run

25 RB

DL52:10 44 M:
TRACE|

2016
456

Peak Search

teT/A NNRH K

s

BiiG: Wide T
WFGalmlow © Atten: 30 d8 WFGalmlow © Atten: 30 d8
NextPeak NextPeak
aet Offset 16 B Mkr1 1.709 998 GHz Ret Offset 16 B Mkr1 1.755 001 GHz
{9gBid_Ref 35.00 dBm -29.20 dBm {9gBid_Ref 35.00 dBm -20.70 dBm
o9 o9
Next Pk Right; Next Pk Right;
150| 15.0]
Next Pk Left Next Pk Left
3 - 3
e LY P G Pt by
5 5
Marker Deltal A Marker Deltal
300 ) 4300 e}
18, -18. 7
1 "‘h,
= 1 = i 1
Mkr—-CF = Mkr—-CF
. T i -
Bl =0 A
450 Mkr—RefLvil| | 50 Mkr—RefLvi
= =
More; More;
Center 1.7100000 GHz Span 1.000 MHz "or2ll | center 1.7550000 GHz Span 1.000 MHz Torz
| #Res BW 13 kHz #VBW 51 kHz #Sweep 1.000 s (1001 pts) | #Res BW 13 kHz #VBW 51 kHz #Sweep 1.000 5 {1001 pts)

grans
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LTE Band 4

Channel Bandwidth: 3 MHz

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

T BicE P e YTV R— T AAIGIC TSN p—
arker 1 1.710000000000 GHz ] T N #Aug Type: Log-Pwr WAE[T55 45 6 ek Searc arker 1 1.755001000000 GHz #Aug Type: Log-Pwr MacE[123 45 6 ek Searc
fide rig: Free Run ide
T W T e od it LA Tl R
Ref Offset 15 4B Mkr1 1.710 000 GHz NextPeak Ref Offset 15 0B Mkr1 1.755 001 GHz NextPeak
[ggeian _ Ref 35.00 dBm -21.38 dBm [ggeian__ Ref 35.00 dBm -21.26 dBm
Next Pk Right] Next Pk Right]
15.0] ] 150) . - o
Next Pk Left Next Pk Left
5. 5.
5 5
Marker Delta| . Marker Delta)
300 1300 e}
48 i A
_i"‘
- .
2% -
Mkr—-CF Mkr—-CF|
: | Ll - b
A0 e ' ) el i Wiy,
L Mkr—RefLvifl | 0 e | MKrRefLvi
= =
More| More|
Center 1.7100000 GHz Span 1.000 MHz 1of2}1 | center 1.7550000 GHz Span 1.000 MHz 1of2
| #Res BW 30 kHz #VBW 100 kHz #Sweep 1.000 s (1001 pts) | #Res BW 30 kHz #VBW 100 kHz #Sweep 1.000 s (1001 pts)
e Gplsrans e Gpsrans

Channel

Agilent Spectrum Analyzer - Swept SA

ENE N

F Q5
arker 1 1.710000000000 GHz .
BHO: Wide Trig: Free Run

IFGain:Low - Atten: 30 dB

Ref Offset 15 dB

02:00:44 A0 May 24, 2016

RAE[1 2345 6
TPl Wk
oeT|A HHNN I

Mkr1 1.710 000 GHz
-29.24 dBm

AALIC
#Aug Type: Log

15 RB

Channel

Agilent Spectrum Analyzer - Swept SA

Peak Search

NextPeak
Ref Offset 16 dB

10 dBidiv  Ref 35.00 dBm
Log

F Qs L
arker 1 1.755000000000 GHz

Sno-wide T Trigi Free Run
IFGaimlow — Atten: 30 dB

15 RB

A id 02:01:49 A1 May.
#hug Type: LagPwr TRACE

teT/A NNRH K

Mkr1 1.755 000 GHz NextPeak
-29.08 dBm

2016

ioe| PeakSearch

Center 1.7100000 GHz
#Res BW 30 kHz #VBW 100 kHz

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)

10 d8idiv  Ref 35.00 dBm
Log
Next Pk Right; Next Pk Right;
150) i50)
Next Pk Left] Next Pk Left]
5 5
=5 ! =5
Marker Delta) Marker Delta)
<1300 e 1300 s
8 8
2 1 ] 1
Mr--CF| o Mr--CF|
-
CoF| S I SR P =0 e
450 Mkr—RefLvi| 450 Mkr—RefLvi|
=3 =3
More| More|
10f2) 10f2)

Center 1.7550000 GHz

#Res BW 30 kHz

Ggmans

#VBW 100 kHz

Span 1.000 MHz
#Sweep 1.000 s {1001 pts)
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LTE Band 4

Channel Bandwidth: 5 MHz
Channel Channel

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA

oL o EiEE I N T T — oL O SBeENT P R T YT R—
arker 1 1.709999000000 GHz - #avg Type: Log-Pur MaZ[12345 6 eak Searc jarker 1 1.755005000000 GHz 1. #Avg Type: Log-Pur MacE[123 45 6 ek Searc
PNO: Wide (o Tnig: FreeRun | PHO: Wide 5 Trig: Free Run |
IFGainLow *  Adten: 30 4B eERA NNk [FGainLow * Attan:30 4B ver A NHNH N
NextPeak NextPeak
Ref Offset 16 d8 Mkr1 1.709 999 GHz RerOffset 15 d& Mkr1 1.755 005 GHz
{ggeian__ Ref 35.00 dBm -18.77 dBm [ggeiav_Ref 35.00 dBm -18.51 dBm
Next Pk Rightll | .. Next Pk Right]
150) } I et 150 -~
A Next Pk Left ’ l Next Pk Left
&
5 sc0
. Marker Delta Marker Deltaj
1300 4300 e}
-8, 1 -150 1
E . el 250 ...
: ] Mkr—.CF Mir—.CF|
30 B0 -
450 Mkr—RefLvif | 450 ; 1 e Mkr—RefLvi
= 550
More More|
Center 1.7100000 GHz Span 1.000 MHz 1072l | center 1.7550000 GHz Span 1.000 MHz 1ef2
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 5 {1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 5 (1001 pts)
s Lsmars isc Gpsans

Channel Channel

Swept SA

Agilent Spectrum An. Swept SA Agilent Spectrum Anal

R g e BEE T LI OF 020036 A May 24 T SuSEINT y T L 2018
arker 1 1.709999000000 GHz | Bhvg Type: Log-Pur macz[1z3456| PoakSearch jarker 1 1.755000000000 GHz . Whvg Type: Log-Pur mace[l234ss| PeakSearch
PNO: Wide (o Tnig: FreeRun | PHO: Wide 5 Trig: Free Run |
IFGainLow Atten: 30 4B rerla NNNNN IFGainLow Atten: 30 B rerla NNNN N
NextPeak NextPeak
Ref Offset 15 d8 Mkr1 1.709 999 GHz Rel Offset 16 dB Mkr1 1.755 000 GHz
{ggeian__ Ref 35.00 dBm -27.54 dBm [ggeiav_Ref 35.00 dBm -29.21 dBm
Next Pk Rightll | .o Next Pk Right;
150| + T 150
Next Pk Left Next Pk Left
&
5 s !
. Marker Delta Marker Deltaj
1300 ) 43008
18 - 150
1
2 2 1
= - mkr—crf | =° e ¥ Mir—CF|
s § | 50 ~ .
460 T T Mkr—RefLviff | +0 t t Mkr—RefLvi|
= 550
More More|
Center 1.7100000 GHz Span 1.000 MHz 1972} |center 1.7550000 GHz Span 1.000 MHz 1ef2
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 5 {1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.000's {1001 pts)
= [T Gpemamus

Report No.: RF160511C21-2 Page No. 34 /53 Report Format Version: 6.1.1




BUREAU

LTE Band 4

Channel Bandwidth: 10 MHz
Channel Channel

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA
T BicE P e VTV E— T AR CETITITEETY pa—
arker 1 1.710000000000 GHz ] T N #Aug Type: Log-Pwr WAE[T55 45 6 ek Searc arker 1 1.755000000000 GHz #Aug Type: Log-Pwr MacE[123 45 6 ek Searc
rig: Free Run
Fosimton + Aaen: 30 d8 cerla N Wi ittt
Ref Offset 15 4B Mkr1 1.710 000 GHz NextPeak Ref Offset 15 0B Mkr1 1.755 000 GHz NextPeak
[ggeian _ Ref 35.00 dBm -37.07 dBm [ggeian__ Ref 35.00 dBm -35.54 dBm
Next Pk Right] Next Pk Right]
150 1 + o 150~
Next Pk Left Next Pk Left
5. 5.
5 5
Marker Delta| . Marker Delta)
300 1300 e}
48 45
% - s ‘
A Mkr—-CF ~ Mkr—-CF|
0 30 =
] = Mkr—RefLvil| | 50 - - e [ MKr—RefLvI
= =
More| More|
Center 1.7100000 GHz Span 1.000 MHz 1of2}1 | center 1.7550000 GHz 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 Gplsrans e Gpsrans

Channel

Agilent Spectrum Analyzer - Swept SA

50 RB

Channel

Agilent Spectrum Analyzer - Swept SA

ENE N

EE N 222,37 A May 23, 2016 —
! #hug Type: LagPwr Peak Search

T ! y X T !
arker 1 1.709999000000 GHz . #hug Type: Log maczliz3scp| PeakSearch arker 1 1.755000000000 GHz . "
PHO: Wide Trig: Free Run VFE Trwl i BNO: Wide (51 Trig: Free Run ‘n it
o IFGainlow ~  Atten:30 4B e

IFGain:Low e Atten: 30 dB
NextPeak NextPeak
aet Offset 16 B Mkr1 1.709 999 GHz Ret Offset 16 B Mkr1 1.755 000 GHz
{9gBid_Ref 35.00 dBm -31.81 dBm {9gBid_Ref 35.00 dBm -34.04 dBm
og o9
Next Pk Right; Next Pk Right;
150| 15.0]
Next Pk Left Next Pk Left
[ [
5 5
. Marker Deltal Marker Deltal
A ] 4300 e}
48 48
= ¢ . i mir—crll | Mkr—CF
360 frsoracn — 0 e E——
450 Mkr—RefLvil| | 50 - - Mkr—RefLvi
= =
More| More|
Center 1.7100000 GHz Span 1.000 MHz "or2ll | center 1.7550000 GHz 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)
s Tars isc us
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LTE Band 4

Channel Bandwidth: 15 MHz

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

Center 1.7100000 GHz
#Res BW 150 kHz

#VBW 470 kHz

Span 1.000 MHz

#Sweep 1.000 5 {1001 pts)

s

Center 1.7550000 GHz
#Res BW 150 kHz

s

#VBW 470 kHz

Span 1.000 MHz

T BiE. I P ST YT R—— T BiEnT AAIGIC Y p—
arker 1 1.709997000000 GHz T N #Avg Type: Log-Pur MaE[12345 6 ek Searc jarker 1 1.7 Y0000 GHz ] I #Avg Type: Log-Pwr " 456 eak Searc
rig: Free Run rig: Free Run
Fosimton + Aaen: 30 d8 ceTla NNRNN PG Wids T atan: 30 4B i g
NextPeak NextPeak
Ref Offset 16,68 Mkr1 1.709 897 GHz RerOffset 16 dB Mkr1 1.755 000 GHz
{ggeian _ Ref 35.00 dBm -40.83 dBm [ggeiav_Ref 35.00 dBm -40.83 dBm
Next Pk Right}f | . Next Pk Right]
15.0] 150
Next Pk Left Next Pk Left
&
5 sm
. Marker Delta L Marker Delta|
13008} 1200 o
48 150
= mir—crf | *° - Mkr—CF|
=0 I I 4 \ L. 50
L e e Mkr—RefLviff | «0 i Mkr—RefLvl
= 550
More| More|
10f2] 10f2

#Sweep 1.000 s (1001 pts)

s

Center 1.7100000 GHz
#Res BW 150 kHz

#VBW 470 kHz

Span 1.000 MHz

#Sweep 1.000 s {1001 pts)
s

Center 1.7550000 GHz
#Res BW 150 kHz

s

#VBW 470 kHz

Span 1.000 MHz

Agilent Spectrum An Agilent Spectrum Anai
T BiEE LG OF 0235155 A May 23, 2016 T BiE AALIGH OF 0236159 AMMay 2, 2016
arker 1 1.710000000000 GHz ] 2rts Free R #vg Type: Log-Pur mace[T234s 5| PeakSearch jarker 1 1.755001000000 GHz ] i Free R WAvg Type: Log-Pwr wakllz345p| PeakSearch
rig: Free Run rig: Free Run
Fosimton + Aaen: 30 d8 ceTla NNRNN PG Wids T atan: 30 4B i g
NextPeak NextPeak
Ref Offset 16,68 Mkr1 1.710 000 GHz RerOffset 16 dB Mkr1 1.755 001 GHz
{ggeian _ Ref 35.00 dBm -33.19 dBm [ggeiav_Ref 35.00 dBm -35.65 dBm
Next Pk Right}f | .. Next Pk Right;
150| 150
Next Pk Left Next Pk Left]
&
5 sm
. Marker Delta L Marker Delta|
13008} 1200 o
45 150
= mir—crf | *° Mkr—CF|
B 4 ®0 T TSP POV —
50 Mkr—RefLvif | +50 Mkr—RefLvi]
55, £5.0
More| More;
1 0f2 10f2

#Sweep 1.000 s (1001 pts)
s
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LTE Band 4

Channel

Bandwidth: 20 MHz

Channel

ept SA

Channel

Agilent Spectrum Analyzer - Swept SA

e St Amaiyeer
T T BeE AVLIGL OFF 1024523 A May 24 2016 T B e 02:40,57 A May 23,2018
arker 1 1.7 GHz T, e #vg Type: Log-Pwr maceliz3ise| PaskSearch arker 1 1.755001000000 GHz #ug Type: Log-Pwr MaE[lz3456| FoeakSearch
Fosimton * Aaen 30 d8 cerla N Wi ittt
Ref Offset 15 4B Mkr1 1.709 999 GHz NextPeak Ref Offset 15 0B Mkr1 1.755 001 GHz NextPeak
[ggeian _ Ref 35.00 dBm -41.68 dBm [ggeian__ Ref 35.00 dBm -42.29 dBm
Next Pk Right] Next Pk Right]
15.0] 15.0]
Next Pk Left Next Pk Left
[ [
5 5
Marker Delta| . Marker Delta)
300 ] 1300
48 48
2% -
Mr--CF| Mir—-CF|
=0 1 . : — 350 [t 3
L e T i Mkr—RefLvif | «0 . e e e | I [ R
5 5
More| More|
Center 1.7100000 GHz Span 1.000 MHz 1of2}1 | center 1.7550000 GHz Span 1.000 MHz 1of2
#Res BW 180 kHz #VBW 560 kHz #Sweep 1.000 s (1001 pts) #Res BW 180 kHz #VBW 560 kHz #Sweep 1.000 5 (1001 pts)
isc Tare isc Tgns

Channel

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

AT y Yo AT T AL OFF
arker 1 1.710000000000 GHz . #hug Type: Log Peak Search arker 1 1.755001000000 GHz . #hvg Type: Log-Pur . Peak Search
PiG: Wids To7 Trig: Free Run BHi0- Wide Trig: Free Run e
WFGainlow ~  Atten:30 4B WFGainlow ~  Atten:30 4B wer
NextPeak NextPeak
Ref Offset 16 4B Mkr1 1.710 000 GHz Ref Offset 16 4B Mkr1 1.755 001 GHz
{9gBid_Ref 35.00 dBm -35.54 dBm {9gBid_Ref 35.00 dBm -37.72dBm
og o9
Next Pk Right; Next Pk Right;
150| 15.0]
Next Pk Left Next Pk Left
[ [
5 5
Marker Delta| Marker Delta|
300 ] 4300 e}
48 48
= mkr—.crff | MKr—-CF}
1
%0 1’ SN D PR 35 0 et
450 Mkr—RefLvil| | 50 Mkr—RefLvi
= =
More| More|
Center 1.7100000 GHz Span 1.000 MHz "or2l |center 1.7550000 GHz Span 1.000 MHz Torz
#Res BW 180 kHz #VBW 560 kHz #Sweep 1.000 s (1001 pts) #Res BW 180 kHz #VBW 560 kHz #Sweep 1.000 5 {1001 pts)
s Tars e
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LTE Band 13
Channel Bandwidth: 5 MHz
Channel

Channel

Agilent Spectrum Analyzer - Swept SA

Tt Spesin Amaiyeer S S
T BeE LI D325 Mgy 24, 2016 T B AL D D159 by 24, 2018
arker 1 777.000000000 MHz I #vg Type: Log-Pwr maceliz3ise| PuskSearch arker 1 787.001000000 MHz #ug Type: Log-Pwr maE[lz3456| FeakSearch
e 0 a8 el PO 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 -22.05 dBm [ggeian__ Ref 35.00 dBm -20.17 dBm
Next Pk Right] Next Pk Right]
150 150f—e
Next Pk Left I Next Pk Left
[ [
5 5
Marker Delta| . Marker Delta)
300 1300
18 £ 1
P mkr—.crff | © Mhr—CF}
=0 ] |- =0 .
B i Mkr—RefLvif | «0 : 1 | MKrRefL
5 5
More| More|
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 5 (1001 pts)
isc = Tgns

Channel 25 RB

Channel

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA

T T Y 3 AT T L o DL 233 A My 2%, 2015
arker 1 776.999000000 MHz g Frea R mEliasne Peak Search arker 1 787.002000000 MHz R #avg Type: Log-Pwr maz[lzassg| FeakSearch
o rig: FrasRun ot o rig: FrasRun
Faintow * Aten:30dB cer|4 NN NN b e T agten: 30 4B teT/A NNRH K
NextPeak NextPeak
aet Offset 16 B Mkr1 776.999 MHz Ret Offset 16 B Mkr1 787.002 MHz
{9gBid_Ref 35.00 dBm -29.53 dBm {9gBid_Ref 35.00 dBm -29.36 dBm
og o9
Next Pk Right; Next Pk Right;
150| 15.0]
Next Pk Left Next Pk Left
[ 5. = =
5 ] 5
4 Marker Delta) A Marker Delta)
300 4300 e}
48 48
. ' 2 1
8 S— mir—crll | — Mir—CF
0 ) e e DN ——
450 - - Mkr—RefLvil| | 50 Mkr—RefLvi
= =
More| More|
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)
s Tars e
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LTE Band 13

Channel Bandwidth: 10 MHz

Channel

Channel

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA
T BicE e T TV —m 0 CX B 1 AR CEETIITEETY pa—
arker 1 777.000000000 MHz ] T N #Aug Type: Log-Pwr WAE[T55 45 6 ek Searc arker 1 787.001000000 MHz #Aug Type: Log-Pwr MacE[123 45 6 ek Searc
rig: Free Run
Fosimton + Aen: 3 d8 cerla N G ittt
Ref Offset 15 4B Mkr1 777.000 MHz NextPeak Ref Offset 15 0B Mkr1 787.001 MHz NextPeak
[ggeian _ Ref 35.00 dBm -40.13 dBm [ggeian__ Ref 35.00 dBm -39.63 dBm
Next Pk Right] Next Pk Right]
150 150}
Next Pk Left Next Pk Left
5. 5.
5 5
Marker Delta| . Marker Delta)
300 1300 e}
48 45
2% -
Mkr—-CF Mkr—-CF|
0 . 4 { ®0 A M,
450 e Mkr—RefLvil| | 50 e B e S Mkr—RefLvi
= =
More| More|
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 Gplsrans e Gpsrans

Channel

Agilent Spectrum Analyzer - Swept SA

50 RB

Channel

Agilent Spectrum Analyzer - Swept SA

e

EiIN

50 RB

0137102 AM May 24, 2006

T ee y Yo 0157 35 saeey 24, 2016 T AL OFF
arker 1 776.089000000 MHz #avg Type: Log iz 1qsc| PeskSearch arker 1 787.001000000 MHz ] #avg Type: Log-Pwr maEfizgesg| PeakSearch
HGWids To7 Trig: Free Run TIE M HGWids To7 Trig: Free Run T
IFGain:Low Atten: 30 dB ceT|A HNNN N IFGainiLow Atten: 30 dB oeT)
NextPeak NextPeak
aet Offset 16 B Mkr1 776.999 MHz Ret Offset 16 B Mkr1 787.001 MHz
{9gBid_Ref 35.00 dBm -33.40 dBm {9gBid_Ref 35.00 dBm -32.64 dBm
o9 o9
Next Pk Right; Next Pk Right;
150| 15.0]
Next Pk Left Next Pk Left
[ [
5 5
y Marker Delta) Marker Delta)
L) 4300
a8 48
% 2%
¢ Mr--CF| i IS Mr--CF|
=0 | — S — S5 . — R
450 Mikr—RefLvif | 0 Mkr—RefLvi
5 5
More| More|
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< Tgsans isc
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45 Peak to Average Ratio

45.1 Limits of Peak to Average Ratio Measurement

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

45.2 Test Setup

COMMUNICATION

SIMULATOR POWER SPLITTER | I: SPECTRUM
ANALYZER

20 dB ATTENUATION

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

LTE Band 4
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
Peak to Average Ratio Peak to Average Ratio
Frequenc Frequenc
Channel q y (dB) Channel q y (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
19957 1710.7 4.02 491 19965 1711.5 4.03 4.96
20175 17325 4.35 5.22 20175 1732.5 4.39 5.27
20393 1754.3 4.36 5.21 20385 1753.5 4.38 5.16
Spectrum Plot of Worst Value
1.4 MHz / QPSK 1.4 MHz /| 16QAM
Sefent Spectrum Anaiyzer  Power Sal CEOF Sefent Spectrum Anatyzer  Power Sal CEOF
enter Freq 1.754300000 GHz | Center Freq: 1764300000 GHz Radio Std: None Frequency enter Freq 1.732500000 GHz | Center Freq: 1732500000 GHz Radio Std: None Frequency
Trig: Free Run Counts-1.00 M/1.00 Mpt Trig: Free Run Counts-1.00 M/1.00 Mpt
#IFGain:Low #hsen: 30 dB #FGaln:Low #Aen: 30 dB
Average Power Average Power
100 % 100 %
Center Freq| Center Freq|
22‘49 d Bm \\ 1.764300000 GHz| 21 ‘30 d Bm \\\\ 1.732600000 GHz|
48.92 % at 0dB 109 N 45.65 % at 0dB 109 Y
\ hS
1% A 1%
| \
‘ .
100%  245dB 01% 100% 289 dB 01% |
10% 4.22 dB 10% 4.97 dB
01%  436dB soomoombl | 01% 52208 scoseeo s
001% 440a8 | 001 [pute "ol oot% 53008 | 0% [pute Man
0001% 4.43dB Freqomset] | 0001 % 536dB FreqOffset
0.0001% 4.44dB | 0001 oHz| | 0.0001% 5.36dB | 0001 0Hz]
Peak 4.44 dB Peak 5.38 dB
26.93 dBm 26.68 dBm
0.0001 % 0dB 20dB 0.0001 % 0dB 20de
Info BW 5.0000 MHz Info BW 5.0000 MHz
3 MHz / QPSK 3 MHz / 16QAM
. A 020605 AM May 24, 2016 . A 02:06:35 AM May 24, 2016
enter Freq 1.732500000 GHz | Genter Freq: 1732600000 GHz Radio Std: None Frequency enter Freq 1.732500000 GHz | Center Freq: 1732600000 GHz Radio Std: None Frequancy
Trig: Free Run Counts:1.00 M/1.00 Mpt Trig: Free Run Counts:1.00 M/1.00 Mpt
#IFGainLow #Asen: 30 4B #IFGainLow #Asen: 30 4B
Average Power Average Power
100 % 100 %
Center Freq| - Center Freq|
22'71 d Bm \\\ 1.732500000 GHz| 21 'SD d Bm \\\ 1.732500000 GHz|
50.16 % at 0dB 109 45.45 % at 0dB 109
\\‘ \
1%, ¥ 1% ‘\
I
\
100%  243dB 01% | 100% 291dB 01% |
10% 4.13 dB 10% 4.99 dB
01%  439dB soomoomrefl 01%  527dB S
001% 446a8 | 201% [puse well o01% sasdp | 001% [pute Man
0001 % 4.50dB FreqOffset 0001 % 5.38dB FreqOffset
00001 % 4.53dB | 0.001Y onzf | 0.0001% 539dB | 0001 0Hz]
Peak 4.54 dB Peak 5.50 dB
27.25 dBm 26.80 dBmM
0.0001 % 0dB 20dB 0.0001 % 0dB 20dE
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

Channel

Frequency
(MHz)

Peak to Average Ratio

Peak to Average Ratio

(dB)

Channel

QPSK 16QAM

Frequency

(dB)

(MHz)

QPSK

16QAM

19975

17125

3.92 4.75

20000

1715.0

3.94

4.79

20175

1732.5

4.39 5.20

20175

1732.5

4.43

5.29

20375

1752.5

4.32

5.18

20350

1750.0

4.32

511

Spectrum Plot of Worst Value

5 MHz / QPSK

Agilent Spectrum Analyzer - Power Stat CCOF

5 MHz / 16QAM

Agilent Spectrum Analyzer - Power Stat CCOF

ICenter Frgq‘ 1.732495000 GHz ] Cemer;l.e=q..1 732495000 GHz A Radio Std: Noma Frequency ICenter Frgq‘ 1.732500000 GHz ] Cemer;l.e=q..1 732500000 GHz A Raio Sté: Noma Frequency
Trig: Free Run Counts:1.00 M/1.00 Mpt Trig: Free Run Counts:1.00 M/1.00 Mpt
IFGaln:Low #hmen: 30 4B FIFGaln:Low #Aen: 30 dB
Average Power Average Power
100 % 100 %
Center Freq| Center Freq|
22.55 dBm ™ \ 1.732486000 GHz| 21.49 dBm 1.732600000 GHz]
49.66 % at 0dB 10 45.22 % at 0dB 10
N N
N A
1%) ‘1‘ 1%) L
\
100%  243dB 01% I 100%  290dB 0.1%
10% 4.13dB 1.0% 4.96 dB
CFS
01% 43908 sooceomi] | 01% 52008 sombo M
001% 445d | COVRT [pute “fl oo1% 52698 | OO jpute Men
0001% 4.48 dB Freqomset] | 0001 % 529dB FreqOffset
00001 % 4.50dB 0.001 % 0 Hz| 00001 % 5.33dB 0.001 % 0 Hz|
Peak 4.53 dB Peak 5.34 dB
27.08 dBm 26.83 dBm
0.0001 % 0dB 20dB 0.0001 % 0dB 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
10 MHz / QPSK 10 MHz / 16QAM
: [T E— , (I ——
enter Freq 1.732500000 GHz | Genter Freq: 1732600000 GHz Radio Std: None Toquency enter Freq 1.732500000 GHz | Center Freq: 1732600000 GHz Radio Std: None Toquency
Trig: Free Run Counts:1.00 M/1.00 Mpt Trig: Free Run Counts:1.00 M/1.00 Mpt
MFGainLow  #Atten; 30 dB FFGaindLow  #Aten: 30 dB
Average Power Average Power
100 % 100 %
Center Freq| Center Freq|
22.84 dBm \\\ 1.732500000 GHz] 21.65dBm . 1.732500000 GHz]
o o o,
49.30 % at 0dB 10 \\ 45.55 % at 0dB 10 ~
1 ‘\
1% i 1% \
\
‘| a
100%  243dB 01% 100%  287dB 0.1% |
10% 41908 ‘ 10%  492dB ‘
01%  443dB soomoombl] | 01% 52908 | 500000 Me
001% 450de | OT%T ‘ jputo "l oo1% sasas | OOVE[T jputo Man
0001% 4.54dB Freqofises 0001% 5.45dB Freqofises
00001 % 4.57 dB 0.001 % 0 Hz 00001 % 5.50dB 0.001 % } 0 Hz
Peak 4.58 dB Peak 557 dB
27.42 dBm 27.22 dBm
o o
0.0001 %558 20dB 0.0001 %558 20dB
Info BW 10.000 MHz Info BW 10.000 MHz
e [ e [
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LTE Band 4
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fre(&l:_'ezr;cy (dB) Channel Fr?&l:_?zr;cy (dB)
QPSK 16QAM QPSK 16QAM

20025 1717.5 4.02 4.72 20050 1720.0 4.02 4.86
20175 1732.5 4.32 5.26 20175 1732.5 4.43 5.13
20325 1747.5 4.23 511 20300 1745.0 4.24 5.12

Spectrum Plot of Worst Value

15 MHz / QPSK

Agilent Spectrum Analyzer - Power Stat CCOF

Agilent Spectrum Analyzer - Power Stat CCOF

15 MHz / 16QAM

T ; e e 02:40:16 404 May 24, 2016 T ; e e 02:43:36 i May 4, 2016
enter Freq 1.732500000 GHz | Center Freq: 1732500000 GHz Radio Std: None Frequency enter Freq 1.732500000 GHz | Center Freq: 1732500000 GHz Radio Std: None Frequency
Trig: Free Run Counts:1.00 M/1.00 Mpt Trig: Free Run Counts:1.00 M/1.00 Mpt
IFGaln:Low #hmen: 30 4B FIFGaln:Low #Aen: 30 dB
Average Power Average Power
100 % 100 %

Center Freq| . Center Freq|
22.70 dBm \ 1.732600000 GHz] 21.42dBm N 1.732600000 GHz]
49.35 % at 0dB 10 N 45.80 % at 0dB 10

\ AN
\ \
1% i 1% '\
1
100 % 240dB 01% 100 % 284 dB 01% l
10% 419dB 1.0% 4.95dB
CF St CF St
01% 43208 sooccomi] | 01% 52608 500000 Wi
001% 437qp | 001% [pute “ofl oo1% 53298 | OO jpute Men
0001% 4.39dB Freqomset] | 0001 % 536dB FreqOffset
0.0001 % 4.40dB 0.001 % 0 Hz| 0.0001 % 5.39dB 0.001 % : 0 Hz|
Peak 4.44 dB Peak 5.49 dB ‘
27.14 dBm 26.91 dBm
0.0001 % 0dB 20dB 0.0001 % 0dB 20dB
Info BW 25.000 MHz Info BW 25.000 MHz
20 MHz / QPSK 20 MHz / 16QAM
, 025104 i May 24, 2016 , 02503 A May 24, 2016
enter Freq 1.732500000 GHz | Genter Freq: 1732600000 GHz Radio Std: None Frequency enter Freq 1.732500000 GHz | Center Freq: 1732600000 GHz Radio Std: None Frequancy
Trig: Free Run Counts:1.00 M/1.00 Mpt Trig: Free Run Counts:1.00 M/1.00 Mpt
MFGainLow  #Atten; 30 dB MFGainLow  #Atten; 30 dB
Average Power Average Power
100 % 100 %

Center Freq| - Center Freq|
22.92dBm \ 1.732500000 GHz] 21.48 dBm ™~ 1.732500000 GHz]
48.64 % at 0dB 0% \_\ 45.98 % at 0dB 0% N

1%, \\ 1 %) \I
I \
100 % 2.41dB 01% 100 % 2.80dB 01% |
10% 41508 | 10%  4.96dB |
01%  443dB soomoompl] | 01%  513dB 500000 Me
001% 450de | OT%T ‘ jputo "l oo1% s1sas | "0 jputo Man
0.001% 4.54dB FreqOffset 0.001% 522dB FreqOffset
00001 % 4.56dB 0.001 % 0 Hz 00001 % 5.26dB 0.001 % 0 Hz
Peak 462 dB Peak 543 dB
27.54 dBm 26.91 dBm
o o
0.0001 %558 20dB 0.0001 %558 20dB
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) Frequency

Channel

(MHz)

Peak to Average Ratio
(dB)

(MHz)

QPSK 16QAM

QPSK 16QAM

23205 779.5

3.80 4.73

23230 782.0

4.16 5.03 23230 782.0

23255 784.5

4.11 5.00

3.87 4.74

Spectrum Plot of Worst Value

5 MHz / QPSK

5 MHz / 16QAM

RF SEHEE: IN AALIG 01:32;25 AM May 24, 2016 RF EMEE: IN N 01:31:15 AM May 24, 2016
enter Freq 762.000000 MHz | Center Freq: 762.000000 MHz Radio Std: None Fraquency enter Freq 782.000000 MHz | Center Freq: 752.000000 Mz Radio Std: None Frequancy
Trig: Free Run Counts:1,00 M1.00 Mpt Trig: Free Run Counts:1,00 M1.00 Mpt
#FGain:Low #Atten: 30 dB #FGain:Low #Atten: 30 dB
Average Power Average Power
100 % 100 %
Center Freq| Center Freq|
23'20 d Bm ™ 782.000000 MHz| 22'02 d Bm \;\ 782.000000 MHz|
48.50 % at 0dB 0% 44,52 % at 0dB 0% N
\
\ \
|
1%, I 1%, W
100%  247dB | gqu | 100%  283dB | g0 |
1.0 % 4.06 dB 1.0 % 4.91dB
01%  416dB soomomell | 01%  503dB PP
001% 42008 [ 09 [pute "ol oot% so7as | 0% [pute Man
0001 % 4.22dB FreqOffset 0001% 5.12dB FreqoOffset
00001 % 4.25dB 0.001 % 0Hz| 0.0001% 5.16dB 0.001 % 0Hz|
Peak 4.25dB ‘ Peak 5.25dB |
27.45 dBm | 27.27 dBm |
9 P
00001 %558 20dB 0.0001 %558 20 dB
Info BW 5.0000 MHz Info BW 5.0000 MHz

[

10 MHz /

Agilent Spectrum Analyzer - Power Stat CCOF

QPSK

Agilent Spectrum Analyzer - Power Stat CCOF

10 MHz / 16QAM

3 R BN I e 01:35,54 A4 May 24, 2016 3 5 EHEE, I ARG 133,45 AM May 24, 2016
enter Freq 762.000000 MHz | Center Freq: 782.000000 MHz Radio Std: None Frequency enter Freq 782.000000 MHz | Center Freq: 782.000000 MHz Radio Std: None Frequency
Trig: Free Run Counts:1.00 M/1.00 Mpt Trig: Free Run Counts:1.00 M/1.00 Mpt
IFGaln:Low #hmen: 30 4B FIFGaln:Low #Aen: 30 dB
Average Power Average Power
100 % 100 %
Center Freq| Center Freq|
23.27 dBm \ 782000000 MHz| 22.05dBm . 782000000 MHz|
49.58 % at 0dB 10 \\ 45.41 % at 0dB 10 >
\ N\,
1% i 1% !
10.0 % 237dB 01% ‘ 100 % 276 dB 04 %
10% 3.75dB 10% 4.60dB
CF St CF St
01%  287dB sooccomi] | 01% 47408 500000 Wi
001% 392dp | "0 [pute “ofl oo1% 4soae | OO jpute Men
0001% 397dB FreqOffset 0001% 484dB FreqOffset
00001 % 3.98dB 0.001 % 0 Hz] 00001 % 4.89dB 0.001 % 0 He|
Peak 3.98 dB Peak 5.16 dB
27.25 dBm 27.21 dBm
0.0001 % 0dB 20dB 0.0001 % 0dB 20dB
Info BW 10.000 MHz Info BW 10.000 MHz
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4.6 Conducted Spurious Emissions

4.6.1 Limits of Conducted Spurious Emissions Measurement

The power of any emission outside 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.

4.6.2 Test Setup

Communication )
Simulator Power Splitter ‘ i Spectrum Analyzer

T

20 dB Attenuation
PAD

EUT

4.6.3 Test Procedure

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

b. Measuring frequency range is from 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.

46.4 Test Results

Frequency Range: 30 MHz ~ 8 GHz

Agilent Spectrum Analyz
T A 5 A3, 133102 41 Mgy 24, 2016 T A s A, OL:47:06 Al May 23, 2016
arker 13.178307415371 GHz ] Avg Type: Log-Pur waelio54sp | PaakSearch arker 1 4755250762538 GHz | vg Type: Log-Pur mace[T234ss| PeakSearch
PNO; Fast (o Trig:FreeRun | PO Fast T Trig FreeRun |
IFGainLow — HAten: 30 dB verlf NNNK M IFGainLow — HAwen: 30 4B terP NURR N
NextPeak NextPeak
Ref Offeet 15 B Mkr1 3.178 3 GHz Ref Offeet 15 B Mkr1 4.756 3 GHz
[ggBiiv_Ref 35.00 dBm -30.83 dBm [ggBiiv_Ref 35.00 dBm -30.87 dBm
Next Pk Right] Next Pk Right]
150 . . 150
Next Pk Left] Next Pk Left]
500) 500) - -
5 =
Marker Deltal Marker Deltal
1300 aon) 1300 s
® ®
2% 2%
¢ Mkr-—.CF| ¥ Mkr-—.CF|
™ o - e e &
=0 v - —— =0 L o s
450 T T Mkr—RefLvijf | 450 T T Mkr—RefLv
= =
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 505.3 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

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA

3 MHz / QPSK

Agilent Spectrum Analyzer - Swept SA
3

- ee LT DL 42 s May 4, 2016 T T AL OFF
arker 1 13.799302465123 GHz g FreeRu Avg Type: Log-Pwr |,<_:(P: r‘w 3456 Peak Search arker 1 14.623268163408 GHz ‘ R Ava Type: Log-Pwr Peak Search
. rig: FrasRun e . rig: FrasRun
Tt ™ dhtan: 33 45 verlP NN N Tt ™ datan: 3 d verP NHHHN
NextPeak NextPeak
aet Offset 16 B Mkr1 13.799 3 GHz Ret Offset 16 B Mkr1 14.623 3 GHz
{9gBid_Ref 35.00 dBm -29.69 dBm {9gBid_Ref 35.00 dBm -29.66 dBm
og o9
Next Pk Right] Next Pk Right]
150| 150|
Next Pk Left] Next Pk Left]
& &
5 5
. Marker Delta N Marker Delta
300 ] 4300 e}
48 48
,j 1 2 1
[) Mkr—CF| L] Mkr—CF|
MW" Paningrengitaiitmty i m.“"L';._‘_ e iy
450 - Mkr—RefLvil| | 50 - Mkr—RefLvi
5 5
More| More|
Start 30 MHz Stop 18.000 GHz "or2l | start 30 MHz Stop 18.000 GHz Torz
#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)
s [/ s [/
5 MHz / QPSK 10 MHz / QPSK

Agilent Spectrum Analyzer - Swept SA
RF

Agilent Spectrum Analyzer - Swept SA

7 T BiE. I N T IV E— 7 T BN N TETE T R—
arker 1 14.137155357768 GHz ] Trig. FreeFu Avg Type: Log-Pur MAE[T5345 6 eak Searc| arker 1 17.702581629082 GHz ] Trig. FreeFu Avg Type: Log-Pur TMAE[T3345 6 eak Searc|
= rig: Free Run = rig: Free Run
Fshtlo  #Aen;30 dB erlP NN PR E T aan: 0 48 verlP NN N
NextPeak NextPeak
Ref Offset 16 4B Mkri 14.137 2 GHz Ref Offset 16 4B Mkri 17.702 6 GHz
[ggeian _ Ref 35.00 dBm -29.34 dBm [ggeian__ Ref 35.00 dBm -28.81 dBm
Next Pk Right] Next Pk Right]
150| 150|
Next Pk Left] Next Pk Left]
& &
= =
N Marker Delta| " Marker Delta|
1200 o 13008}
48 45
= 1 = 4
L Mkr—CF| v Mir—CF|
) i . ~ A Mo
=0 g N ’”"wAr' WAy o
50 Mkr—RefLvilf | 450 Mkr—RefLvi|
5 5
More| More|
Start 30 MHz Stop 18.000 GHz 102}t I 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)
= fsmanus = fsmanus

Agilent Spectrum Analyzer - Swept SA

AT o Y IV E— T T I : Peak Search
arker 1 14.145242262113 GHz \T, Freefu Avg Type: Log-Pur maE[123 456 eak Searc| arker 1 14.465124256213 GHz \T, Freefu Avg Type: Log-Pur TAE[T 23456 eak Searc|
= rig: Free Run = rig: FreeRun
Fshtlo  #Aen;30 dB erlP NN PR E T a0 48 verlP NN N
Ref Offset 15 4B Mkr1 14.145 2 GHz NextPeak Ref Offset 15 0B Mkr1 14.465 1 GHz NextPeak
[ggeian _ Ref 35.00 dBm -29.28 dBm [ggeian__ Ref 35.00 dBm -28.29 dBm
Next Pk Right] Next Pk Right]
150 150
Next Pk Left Next Pk Left
5. 5.
= =
. Marker Delta N Marker Delta
1300 aon) 43008
18 18
x 8! 2 ] 1
T (g
L] Mkr—CF| Mkr—CF|
_ bl ron " Bl el B _ Ll e o o e M
=0 oy g iy ww ! =0 Y PR S g narshis
50 Mkr—RefLvilf | 450 t Mkr—RefLvi|
5 5
More| More|
Start 30 MHz Stop 18.000 GHz 102}t I 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)
s rus s

rus

Report No.: RF160511C21-2

Page No. 46 /53

Report Format Version: 6.1.1




)

828
BUREAU
VERITAS

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.l.R.P power by subtracting the gain of dipole, E.R.P power =
E.l.P.R power - 2.15 dBi.

Note: The resolution bandwidth 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: 13
DLeHel (dBm/m) Date: 2016-05-26
-10.0 PART 2J(BAIB1T)
-20.0|
-30.0|
-40.0|
3
¥ T
50.0( ]
-50.0|
i
5
-70.0]
4 30 3824, T618. 11412, 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B4/B17) 3m Horizontal
Remark : LTE_Band 4_Link_CH28175
Tested by: Karl Lee
Read Limit  Owver
Freq Level Lewvel Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 126.45 -51.26 -43.81 -13.86 -38.26 -8.25 Peak
2 159.87 -47.14 -39.47 -13.808 -34.14 -7.67 Peak
3 pp 199.56 -44.48 -38.38 -13.80 -31.48 -6.18 Peak
4 416.90 -71.84 -68.72 -13.80 -58.84 -3.12 Peak
5 643.00 -68.42 -68.36 -13.80 -55.42 -8.06 Peak
6 911.18 -65.84 -68.41 -13.80 -52.84 3.37 Peak
7 5197.50 -47.17 -67.29 -13.80 -34.17 28.12 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
DLeV\eI (dBm/m} Date: 2016-05-26
-10.0 PART 27 (B4/B1T)
-20.0
-30.0|
-40.0|
]
7
-50.0| H
-50.0|
455
-70.0
8 30 3824. T618. 11412, 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B4/B17) 3m Vertical
Remark : LTE Band 4 Link CH20175%
Tested by: Karl Lee
Read Limit  Over
Freq Level Lewvel Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 pp 47.82 -46.20 -33.89 -13.00 -33.20 -13.11 Peak
2 122.34 -53.75 -45.62 -13.80 -48.75 -8.13 Peak
3 211.44 -47.25 -41.22 -13.88 -34.25 -6.83 Peak
4 365.18 -68.43 -63.83 -13.80 -55.43 -4.60 Peak
5 612.99 -68.36 -68.64 -13.8@ -55.36 B.28 Peak
6 887.30 -66.57 -69.18 -13.88@ -53.57 2.53 Peak
7 3465.08 -58.31 -64.65 -13.68 -37.31 14.34 Peak
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LTE Band 13
Channel Bandwidth: 10 MHz / QPSK

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLeV\eI (dBm/m}

Date: 2016-05-26

-10.0

PART 27(B13)

-20.0

-40.0

70.0[ H=

30 1824.

Site 966 chamber 1

Remark

3618.

Frequency (MHz)

Condition: PART 27(B13) 3m Horizontal

5412, T206. 9000

LTE_Band 13 _Link_CH23238
Tested by: Karl Lee
Read Limit Owver
Freq Level Lewvel Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
63.48 -61.78 -48.27 -13.80 -48.78 -13.51 Peak
159.86 -46.65 -38.95 -13.8@ -33.65 -7.70 Peak
204.15 -45.15 -39.83 -13.8@ -32.15 -6.12 Peak
393.80 -72.55 -69.50 -13.8@ -59.55 -3.85 Peak
680.80 -68.81 -67.73 -13.8@ -55.81 -0.28 Peak
894.38 -66.35 -69.87 -13.8@ -53.35 2.72 Peak
pp 1564.80 -57.82 -64.68 -408.80 -17.82 6.86 Peak
2346.00 -47.28 -58.22 -13.9@ -34.28 10.94 Peak

eI oy R IR R WO N
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
0 Level (dBm/m}) Date: 2016-05-26
-10.0 PART 27(B13}
-20.0|
-30.0|
-40.0|
g
-50.0]
2
7
-50.0|
4 6
-70.0| d
8 30 1824, 3618. 5412. 7206. 9000
Frequency {(MHz)
Site : 966 chamber 1
Condition: PART 27(B13) 3m Vertical
Remark : LTE Band 13 Link CH23238
Tested by: Karl Lee
Read Limit  Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 A7.28 -45.98 -32.87 -13.80 -32.98 -13.11 Peak
2 1509.42 -55.39 -47.44 -13.88 -42.39 -7.95 Peak
3 225.21 -54.3@ -48.45 -13.88 -41.38 -5.85 Peak
4 365.18 -67.86 -63.26 -13.88 -54.86 -4.60 Peak
5 547.18 -69.9@ -68.93 -13.88 -56.92 -1.87 Peak
<] 872.68 -66.77 -68.88 -13.88 -53.77 2.11 Peak
7 pp 1564.80 -57.94 -564.88 -48.00 -17.94 6.86 Peak
8 2346.08 -44.88 -55.92 -13.80 -31.88 18.94 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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