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product certification, approval, or endorsement by TAF
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or any government agencies. % ///\\\ s Testing Laboratory
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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
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1 CERTIFICATION

PRODUCT: ASUS Phone

MODEL NO.: Z00D
BRAND: ASUS
APPLICANT: ASUSTek COMPUTER INC.
TESTED: Dec. 30, 2014 ~ Jan. 07, 2015
TEST SAMPLE: Production Unit
TEST STANDARDS: FCC Part 27, Subpart C, L

FCC Part 2
ANSI C63.4-2003

+U Ve

BURYN
5\11\‘a

1828

The above equipment (model: ZOOD) 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.

(AT Lan

PREPARED BY " =V , DATE:

Gina Liu / Specialist

APPROVED BY w G/‘C}{/ , DATE:

Sam Chen / Senior Project Engineer

Jan. 16, 2015

Jan. 16, 2015
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2 SUMMARY OF TEST RESULTS

The EUT has been tested according to the following specifications:

LTE Band 17
STANDARD
SECTION TEST TYPE AND LIMIT RESULT REMARK
2.1046 Maximum Peak Output Power PASS |Meet the requirement of limit
27.50(C)(10) P d '
2.1055 - . -
2754 Frequency Stability PASS |Meet the requirement of limit.
2.1049 Occupied Bandwidth PASS |Meet the requirement of limit
27.53(g) P d '
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 . - . -
27.53(q) Conducted Spurious Emissions PASS |Meet the requirement of limit.
21053 Meet the requirement of limit.
27’ 53(g) Radiated Spurious Emissions PASS |Minimum passing margin is
S -32.45dB at 1420MHz.
LTE Band 4
STANDARD
SECTION TEST TYPE AND LIMIT RESULT REMARK
2.1046 Maximum Peak Output Power PASS [Meet the requirement of limit
27.50(d)(4) P q '
2.1055 - . -
2754 Frequency Stability PASS |Meet the requirement of limit.
2.1049 Occupied Bandwidth PASS [Meet the requirement of limit
27.53(h) P q '
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 . . . -
27.53(h) Conducted Spurious Emissions PASS |Meet the requirement of limit.
21053 Meet the requirement of limit.
27’ 53(h) Radiated Spurious Emissions PASS |Minimum passing margin is
' -19.50dB at 6930MHz.
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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 UNCERTAINTY
Conducted emissions 9kHz~30MHz 2.44 dB
30MHz ~ 200MHz 2.93dB
o 200MHz ~1000MHz 2.95 dB
Radiated emissions
1GHz ~ 18GHz 2.26 dB
18GHz ~ 40GHz 1.94 dB

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence

level using a coverage factor of k=2.
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2.2 TEST SITE AND INSTRUMENTS

DESCRIPTION & DATE OF DUE DATE OF

MANUFACTURER MODEL NO. SERIALNO. '~ A 1BRATION | CALIBRATION
Test Receiver
ROHDE & SCHWARZ ESCI 100744 Apr. 15,2014 | Apr. 14, 2015
Spectrum Analyzer
ROHDE & SCHWARZ FSU43 101261 Dec. 10, 2014 | Dec. 09, 2015
BILOG Antenna
SCHWARZBECK VULB9168 9168-472 Feb. 27.2014 | Feb. 26, 2015
HORN Antenna
SCHWARZBECK BBHA 9120 D 9120D-969 Feb. 19, 2014 | Feb. 18, 2015
HORN Antenna
SCHWARZBECK BBHA 9170 9170-480 Aug. 27, 2014 | Aug. 26, 2015
Eﬁg’r‘p"f'er EMC 012645 980115 Dec. 12, 2014 | Dec. 11, 2015
Eﬁg’r‘p"f'er EMC 184045 980116 Jan. 13,2014 | Jan. 12, 2015
Eﬁg’f‘p"f'er EMC 330H 980071 Feb. 27,2014 | Feb. 26, 2015
RF signal cable 309219/4
HUBER + SUHNNER SUCOFLEX 104 OE0114 Oct. 18, 2014 | Oct. 17, 2015
RF signal cable
HUBER + SUHNNER SUCOFLEX 104 250130/4 Oct. 18, 2014 | Oct. 17, 2015
RF signal cable
Worken RG-213 NA Nov. 07, 2014 | Nov. 06, 2015
Software E3
BV ADT 6.120103 NA NA NA
Fenna tower MFA-440H NA NA NA
Ll“Fm Table MFT-201SS NA NA NA
Antenna Tower &Turn Table
Controller MF-7802 NA NA NA
MF
Power Splitter 2-18GHz 2Way SMA

P Fwd.:30W/Rev.:2W | COM412W5E3 | Apr. 17, 2014 Apr. 16, 2015
Woken
Isolated Power

JFW 20dB attenuation 50HF-020-SMA NA NA NA
Communications E5515C MY52102544 | Sep. 11,2014 | Sep. 10, 2016
Tester-Wireless
Radio Communication MT8820C 6201300640 | Aug. 01,2013 | Jul. 31, 2015
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 IC 7450F-10.
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3 GENERAL INFORMATION

3.1 GENERAL DESCRIPTION OF EUT

PRODUCT

ASUS Phone

MODEL NO.

Z00D

POWER SUPPLY

3.8Vdc (Battery)
5.2Vdc (Adapter)

5.0vdc (host equipment)

LTE Band 17 QPSK, 16QAM
MODULATION TYPE
LTE Band 4 QPSK, 16QAM
LTE Band 17
Channel Bandwidth: 5MHz 706.5MHz ~ 713.5MHz
LTE Band 17
Channel Bandwidth: 10MHz 709MHz ~ 711MHz
LTE Band 4
Channel Bandwidth: 1.4MHz 1710.7MHz ~1754.3MHz
LTE Band 4
i 5 1711.5MHz ~1753.5MHz
FREQUENCY RANGE ETf‘;rIBnaer:dendwmh. 3MHz
Channel Bandwidth: 5SMHz 1712.5MHz ~1752.5MHz
LTE Band 4
Channel Bandwidth: 10MHz 1715.0MHz ~1750.0MHz
LTE Band 4
Channel Bandwidth: 15MHz 1717.5MHz ~1747.5MHz
LTE Band 4
Channel Bandwidth: 20MHz 1720.0MHz ~1745.0MHz
LTE Band 17
Channel Bandwidth: 5MHz 4M49G7D
LTE Band 17
Channel Bandwidth: 10MHz 8M96G7D
LTE Band 4
Channel Bandwidth: 1.4MHz IMO9G7D
LTE Band 4
i | 2M70G7D
EMISSION DESIGNATOR Channel Bandwidth: 3MHz
LTE Band 4 AMA9GTD
Channel Bandwidth: 5SMHz
LTE Band 4
Channel Bandwidth: 10MHz 8M98G7D
LTE Band 4
Channel Bandwidth: 15MHz 13M5G7D
LTE Band 4
Channel Bandwidth: 20MHz 18MOW7D
LTE Band 17
: 41.68mW
Channel Bandwidth: 5MHz
MAX. ERP POWER
LTE Band 17
: 45.59mwW
Channel Bandwidth: 10MHz
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MAX. EIRP POWER

LTE Band 4

. 186.94mwW
Channel Bandwidth: 1.4MHz
LTE Band 4

. 183.10mwW
Channel Bandwidth: 3MHz
LTE Band 4

. 185.65mwW
Channel Bandwidth: 5MHz
LTE Band 4

. 194.85mwW
Channel Bandwidth: 10MHz
LTE Band 4

. 202.30mwW
Channel Bandwidth: 15MHz
LTE Band 4

. 204.50mwW
Channel Bandwidth: 20MHz

ANTENNA TYPE Fixed Internal Antenna
DATA CABLE Refer to Note as below
/O PORTS Refer to users’ manual

ACCESSORY DEVICES

Refer to Note as below

NOTE:

1. The EUT contains following accessory devices.

ITEM BRAND MODEL SPECIFICATION
Adapter 1 ASUS PA-1070-07 I/P: .100-240Vac, 50/60Hz, 0.25A
O/P: 5.2Vdc, 1.35A
Adapter 2 ASUS PSMOBA-050Q '(IDF,)F:,.l o panovas >0/60Hz, 0.254
: 5. c, 1.35A
Adapter 3 ASUS AD2005320 gF;F:,.l 00-240Vac, 50/60Hz, 0.25A
: 5.2Vdc, 1.35A
Battery ASUS C11P1423 3.8Vdc, 9.5Wh
USB Cable 1 ASUS L65U-2009-CS-B 0.9m shielded cable w/o core
USB Cable 2 ASUS AA781000 0.85m shielded cable w/o core
USB Cable 3 ASUS CUBB04M-ASODO-EF |0.88m shielded cable w/o core
Earphone ASUS EPA1342-1BA03-EH |1.17m non-shielded cable w/o core
cPU INTEL CPU G8065101274708 1.6G/760pin
927907
LCD Panel AUO H499TANO04.0 -
Front Camera Chicony CCFE21520003870LH |-
Rear Camera Chicony CBAE82620003873LH |-
Modem: XGLOD716G
WWAN Module Intel Transceiver: SMARTI4G |-
PMB5740
WLAN/BT Module] BROADCOM BCM4343S -
EMMC HYNIX H26M41103HPR 8GB

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

FOR RADIATION EMISSION TEST

EUT

(Powered from adapter)

Earphone zzz

Test table

55

Universal Radio
Communication
Tester

Kept in a remote area

FOR E.R.P./ E.LR.P. TEST

EUT

&

Test table

(Powered from battery)

55

Tester

Universal Radio
Communication

*Kept in a remote area

3.3 DESCRIPTION OF SUPPORT UNITS

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

units.
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3.4 DESCRIPTION OF TEST MODES

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 on X-plane for ERP and Z-axis for radiated emission. Following channel(s) was (were)

selected for the final test as listed below:

LTE Band 17
EUT
AVAILABLE CHANNEL
CONFIGURE| TEST ITEM TESTED CHANNEL MODULATION MODE
CHANNEL BANDWIDTH
MODE
ERp 23755 to 23825 | 23755, 23790, 23825 5MHz QPSK, 16QAM|1 RB / 12 RB Offset
23780 to 23800 | 23780, 23790, 23800 10MHz QPSK, 16QAM|1 RB / 24 RB Offset
FREQUENCY | 23755 to 23825 23790 5MHz QPSK 1 RB/ 12 RB Offset
STABILITY | 23780 to 23800 23790 10MHz QPSK 1 RB/ 24 RB Offset
occupleD | 23755 to 23825 | 23755, 23790, 23825 5MHz QPSK, 16QAM[25 RB / 0 RB Offset
BANDWIDTH | 23780 to 23800 | 23780, 23790, 23800 10MHz QPSK, 16QAM|50 RB / 0 RB Offset
QPSK 1 RB/ 12 RB Offset
PEAK TO 23755 to 23825 | 23755, 23790, 23825 5MHz
) Piriaypas 16QAM |1 RB/ 12 RB Offset
RATIO QPSK 1 RB/ 24 RB Offset
23780 to 23800 | 23780, 23790, 23800 10MHz
16QAM 1 RB/ 0 RB Offset
1 RB /0 RB Offset
23755 5MHz QPSK
25 RB / 0 RB Offset,
23755 to 23825
1 RB/ 24 RB Offset
23825 5MHz QPSK
25 RB / 0 RB Offset,
- BAND EDGE
1 RB /0 RB Offset
23780 10MHz QPSK
50 RB / 0 RB Offset
23780 to 23800
1 RB/ 49 RB Offset
23800 10MHz QPSK
50 RB / 0 RB Offset
CONDUCTED | 23755 to 23825 23790 5MHz QPSK 1 RB/ 12 RB Offset
EMISSION | 23780 to 23800 23790 10MHz QPSK 1 RB/ 24 RB Offset
RADIATED
- EMISSION | 23780 to 23800 23790 10MHz QPSK 1 RB/ 24 RB Offset

Note: This device was tested under all bandwidths, RB configurations and modulations. The worst case
was found in QPSK modulation.
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LTE Band 4

EUT
AVAILABLE CHANNEL
CONFIGURE | TEST ITEM TESTED CHANNEL MODULATION MODE
CHANNEL BANDWIDTH
MODE
19957 to 2039319957, 20175, 20393] 1.4MHz | QPSK, 16QAM | 1 RB/ 12 RB Offset
19965 to 20385[19965, 20175, 20385  3MHz QPSK, 16QAM | 1 RB / 24 RB Offset
EiRp 19975 to 20375[19975, 20175, 20375]  5MHz QPSK, 16QAM | 1 RB / 12 RB Offset
20000 to 2035020000, 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/ 12 RB Offset
19965 to 20385 20175 3MHz QPSK 1 RB/ 24 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 120000 to 2035020000, 20175, 20350]  10MHz QPSK, 16QAM | 50 RB / 0 RB Offset
20025 to 2032520025, 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 2039319957, 20175, 20393] 1.4MHz | QPSK, 16QAM | 1 RB /0 RB Offset
19965 to 20385[19965, 20175, 20385  3MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
) PEAK TO 19975 to 20375[19975, 20175, 20375]  5MHz QPSK, 16QAM | 1 RB / 12 RB Offset
AVERAGE RATIO| 20000 to 2035020000, 20175, 20350]  10MHz QPSK, 16QAM | 1 RB / 24 RB Offset
20025 to 2032520025, 20175, 20325|  15MHz | QPSK, 16QAM | 1 RB /0 RB Offset
20050 to 20300]20050, 20175, 20300] 20MHz | QPSK, 16QAM | 1 RB /0 RB Offset
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
- BAND EDGE | 19975 to 20375
1 RB/ 24 RB Offset
20375 5MHz QPSK
25 RB / 0 RB Offset
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
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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/ 12 RB Offset
19965 to 20385 20175 3MHz QPSK 1 RB/ 24 RB Offset
CONDUCTED |19975 to 20375 20175 5MHz QPSK 1 RB/ 12 RB Offset
EMISSION 120000 to 20350 20175 10MHz QPSK 1 RB/ 24 RB Offset
20025 to 20325 20175 15MHz QPSK 1 RB/ 0 RB Offset
20050 to 20300 20175 20MHz QPSK 1 RB /0 RB Offset
RADIATED
- EMissioN | 20050 to 20300 20175 20MHz QPSK 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 26deg. C, 58%RH 3.8vdc Howard Kao
FREQUENCY STABILITY 26deg. C, 58%RH 3.8vdc Howard Kao
OCCUPIED BANDWIDTH 26deg. C, 58%RH 3.8vdc Howard Kao
PEAK TO AVERAGE RATIO 26deg. C, 58%RH 3.8vdc Howard Kao
BAND EDGE 26deg. C, 58%RH 3.8vdc Howard Kao
CONDUCTED EMISSION 26deg. C, 58%RH 3.8vdc Howard Kao
RADIATED EMISSION 25deg. C, 65%RH 120Vac, 60Hz Kay Wu

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 C63.4-2003
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 704-716 MHz band are limited to 3 watts ERP

4.1.2 TEST PROCEDURES

EIRP MEASUREMENT:

a. All measurements were done at low, middle and high operational frequency range. RBW and VBW
is 1MHz for GSM, GPRS & EDGE, 5MHz for CDMA & 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.

CONDUCTED POWER MEASUREMENT:
a. The EUT was set up for the maximum power with LTE link data modulation and link up with
simulator.
b. Setthe 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:

am \/

osm ?% /Turn Tahle
L *

N T |

Radio ahsorbing material  gpielded Case Ground Plane

Spectrum

CONDUCTED POWER MEASUREMENT:

COMMUNICATION

SIMULATOR EUT
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4.1.4 TEST RESULTS
Average Conducted Output Power (dBm)

QPSK 16QAM
Band / - - LowCH [ MidCH [ HighCH | 3GPP | Low CH | MidCH | HighCH | 3GPP
— . Offset 23755 23790 23825 MPR 23755 23790 23825 MPR
706.5 710.0 713.5 (dB) 706.5 710.0 713.5 (dB)
MHz MHz MHz MHz MHz MHz

1 0 21.89 21.86 21.88 0 20.88 20.85 20.87 1

1 12 21.77 21.74 21.76 0 20.76 20.73 20.75 1

1 24 21.70 21.67 21.69 0 20.69 20.66 20.68 1

17 /5M 12 0 20.90 20.87 20.89 1 19.89 19.86 19.88 2

12 6 20.84 20.81 20.83 1 19.83 19.80 19.82 2

12 13 20.76 20.73 20.75 1 19.75 19.72 19.74 2

25 0 20.81 20.78 20.80 1 19.80 19.77 19.79 2

QPSK 16QAM
Band / . . LowCH [ MidCH [ HighCH | 3GPP | Low CH | MidCH | HighCH | 3GPP
E—— . Offset 23780 23790 23800 MPR 23780 23790 23800 MPR
709.0 710.0 711.0 (dB) 709.0 710.0 711.0 (dB)
MHz MHz MHz MHz MHz MHz

1 0 22.01 21.98 22.00 0 21.00 20.97 20.99 1

1 24 21.89 21.86 21.88 0 20.88 20.85 20.87 1

1 49 21.82 21.79 21.81 0 20.81 20.78 20.80 1

113,\2 25 0 21.02 20.99 21.01 1 20.01 19.98 20.00 2

25 12 20.96 20.93 20.95 1 19.95 19.92 19.94 2

25 25 20.88 20.85 20.87 1 19.87 19.84 19.86 2

50 0 20.93 20.90 20.92 1 19.92 19.89 19.91 2
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QPSK 16QAM
Band / - - Low CH | MidCH | HighCH | 3GPP | LowCH | MidCH | 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 21.26 21.56 21.48 0 20.25 20.55 20.47 1
1 2 21.07 21.04 21.06 0 20.06 20.03 20.05 1
1 5 20.77 20.74 20.76 0 19.76 19.73 19.75 1
121\/| 3 0 20.50 20.51 20.49 0 19.49 19.50 19.48 1
3 1 20.18 20.15 20.17 0 19.17 19.14 19.16 1
3 3 20.07 20.04 20.06 0 19.06 19.03 19.05 1
6 0 20.27 20.28 20.26 1 19.26 19.27 19.25 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
17115 1732.5 1753.5 (dB) 1711.5 1732.5 1753.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 21.37 21.67 21.59 0 20.36 20.66 20.58 1
1 7 21.18 21.15 21.17 0 20.17 20.14 20.16 1
1 14 20.88 20.85 20.87 0 19.87 19.84 19.86 1
4/3M 8 0 20.61 20.62 20.60 1 19.60 19.61 19.59 2
8 3 20.29 20.26 20.28 1 19.28 19.25 19.27 2
8 7 20.18 20.15 20.17 1 19.17 19.14 19.16 2
15 0 20.38 20.39 20.37 1 19.37 19.38 19.36 2
QPSK 16QAM
Band / RB RB Low CH Mid CH High CH 3GPP Low CH Mid CH High CH 3GPP
BW Size Offset 19975 20175 20375 MPR 19975 20175 20375 MPR
17125 | 17325 | 17525 (dB) 17125 | 17325 | 17525 (dB)
MHz MHz MHz MHz MHz MHz
1 0 21.48 21.78 21.70 0 20.47 20.77 20.69 1
1 12 21.29 21.26 21.28 0 20.28 20.25 20.27 1
1 24 20.99 20.96 20.98 0 19.98 19.95 19.97 1
4/5M 12 0 20.72 20.73 20.71 1 19.71 19.72 19.70 2
12 6 20.40 20.37 20.39 1 19.39 19.36 19.38 2
12 13 20.29 20.26 20.28 1 19.28 19.25 19.27 2
25 0 20.49 20.50 20.48 1 19.48 19.49 19.47 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 21.59 21.89 21.81 0 20.58 20.88 20.80 1
1 24 21.40 21.37 21.39 0 20.39 20.36 20.38 1
1 49 21.10 21.07 21.09 0 20.09 20.06 20.08 1
4/10M 25 0 20.83 20.84 20.82 1 19.82 18.83 19.81 2
25 12 20.51 20.48 20.50 1 19.50 19.47 19.49 2
25 25 20.40 20.37 20.39 1 19.39 19.36 19.38 2
50 0 20.60 20.61 20.59 1 19.59 19.60 19.58 2
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QPSK 16QAM
Band / - - Low CH | MidCH | HighCH | 3GPP | Low CH | Mid CH [ HighCH | 3GPP
BW e Offset 20025 20175 20325 MPR 20025 20175 20325 MPR
1717.5 17325 | 17475 (dB) 17175 | 17325 | 17475 (dB)
MHz MHz MHz MHz MHz MHz

1 0 21.70 22.00 21.92 0 20.69 20.99 20.91 1

1 37 21.51 21.48 21.50 0 20.50 20.47 20.49 1

1 74 21.21 21.18 21.20 0 20.20 20.17 20.19 1

4/15M 36 0 20.94 20.95 20.93 1 19.93 19.94 19.92 2

36 19 20.62 20.59 20.61 1 19.61 19.58 19.60 2

36 39 20.51 20.48 20.50 1 19.50 19.47 19.49 2

75 0 20.71 20.72 20.70 1 19.70 19.71 19.69 2

QPSK 16QAM
Band / - - Low CH | MidCH | HighCH | 3GPP | Low CH | Mid CH | HighCH | 3GPP
BW e 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 21.81 22.11 22.03 0 20.80 21.10 21.02 1

1 50 21.62 21.59 21.61 0 20.61 20.58 20.60 1

1 99 21.32 21.29 21.31 0 20.31 20.28 20.30 1

4/20M 50 0 21.05 21.06 21.04 1 20.04 20.05 20.03 2

50 25 20.73 20.70 20.72 1 19.72 19.69 19.71 2

50 50 20.62 20.59 20.61 1 19.61 19.58 19.60 2

100 0 20.82 20.83 20.81 1 19.81 19.82 19.80 2
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AVERAGE ERP (dBm)

LTE Band 17

Channel Bandwidth: 5MHz / QPSK

Plane | Channel Fre(&li'ez';cy ((;_I;/rl;\) Egé:gf(t;?) ERP(dBm) | ERP(MW) PO'?:/Z\?)HO"
23755 706.5 -14.37 32.719 16.20 41.68
23790 710.0 -14.41 32.736 16.18 41.46 H
23825 713.5 -14.80 32.591 15.64 36.65
* 23755 706.5 -20.59 32.69 9.95 9.89
23790 710.0 -20.81 32.81 9.85 9.66 \%
23825 713.5 -20.59 32.74 10.00 10.00
LTE Band 17
Channel Bandwidth: 5MHz / 16QAM
Plane | Channel Fre(&”Hezr)'Cy ((;"\3/;) E;’Cr:sf(t;g ERP(Bm) | ERP(MW) PO'?:/Z\ZHO"
23755 706.5 -15.30 32.719 15.27 33.64
23790 710.0 -15.54 32.736 15.05 31.96 H
23825 713.5 -15.13 32.591 15.31 33.97
* 23755 706.5 -21.44 32.69 9.10 8.13
23790 710.0 -21.05 32.81 9.61 9.14 \%
23825 713.5 -20.94 32.74 9.65 9.23
LTE Band 17
Channel Bandwidth: 10MHz / QPSK
Plane | Channel Fr?&ﬁj—'ezr;cy (dLI\B/r:) (;;)Cr:sf(té?) ERP(dBm) ERP(mW) POI?S/Z\Z“M
23780 709.0 -14.38 32.727 16.20 41.66
23790 710.0 -14.00 32.739 16.59 45.59 H
23800 711.0 -14.76 32.728 15.82 38.18
X 23780 709.0 -20.50 32.75 10.10 10.23
23790 710.0 -20.26 32.81 10.40 10.96 \%
23800 711.0 -20.16 32.84 10.53 11.30
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LTE Band 17
Channel Bandwidth: 10MHz / 16QAM
Plane | Channel Fri&l:_'ezl;cy (dLI\B/r;) E;é:if(té%r; ERP(dBm) ERP(mW) POI?S/Z\Z“O”

23780 709.0 -15.13 32.727 15.45 35.05
23790 710.0 -14.95 32.739 15.64 36.64 H
23800 711.0 -15.35 32.728 15.23 33.33

X 23780 709.0 -21.37 32.75 9.23 8.38
23790 710.0 -21.16 3281 9.50 8.91 \%
23800 711.0 -21.59 32.84 9.10 8.13
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AVERAGE EIRP (dBm)

LTE Band 4

Channel Bandwidth: 1.4MHz / QPSK

Plane | Channel Fre(&li'ez';cy ((;_I;/rl;\) Egé:gf(t;?) EIRP(Bm) | EIRP(mW) PO'?:/Z\?)tiO”
19957 1710.7 -20.29 42.49 22.20 165.77
20175 17325 -19.61 42.33 22.72 186.94 H
20393 1754.3 -19.45 42.10 22.65 184.08
* 19957 1710.7 -30.43 42.99 12.56 18.03
20175 1732.5 -30.22 42.74 12.52 17.86 Vv
20393 1754.3 -29.84 42.21 12.37 17.26
LTE Band 4
Channel Bandwidth: 1.4MHz / 16QAM
Plane | Channel Fre(&”Hezr)'Cy ((;"\3/;) E;’Cr:sf(t;g EIRP(dBm) | EIRP(MW) PO'?:/Z\ZHO"
19957 1710.7 -20.86 42.49 21.63 145.38
20175 1732.5 -20.19 42.33 22.14 163.57 H
20393 1754.3 -20.21 42.10 21.89 154.53
* 19957 1710.7 -31.02 42.99 11.97 15.74
20175 1732.5 -31.70 42.74 11.04 12.71 V
20393 1754.3 -30.55 42.21 11.66 14.66
LTE Band 4
Channel Bandwidth: 3MHz / QPSK
Plane | Channel Frm”Hezr;cy (;;;) g;)cr:sf(tg;; EIRP(dBm) | EIRP(mW) PO'?S/Z\ZHO”
19965 1711.5 -20.40 42.49 22.09 161.62
20175 1732.5 -19.70 42.33 22.63 183.10 H
20385 1753.5 -19.54 42.10 22.56 180.30
X 19965 1711.5 -30.41 42.99 12.58 18.11
20175 1732.5 -30.16 42.74 12.58 18.11 \%
20385 1753.5 -29.38 42.21 12.83 19.19
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LTE Band 4

Channel Bandwidth: 3MHz / 16QAM

Plane | Channel Fre(&li'ez';cy ((;_I;/rl;\) Egé:gf(t;?) EIRP(dBm) | EIRP(MW) PO'?:/Z\?)HO"
19965 17115 -21.00 42.49 21.49 140.77
20175 1732.5 -20.32 42.33 22.01 158.74 H
20385 1753.5 -20.37 42.10 21.73 148.94
* 19965 17115 -31.18 42.99 11.81 15.17
20175 1732.5 -30.85 42.74 11.89 15.45 Vv
20385 1753.5 -31.14 42.21 11.07 12.79
LTE Band 4
Channel Bandwidth: 5SMHz / QPSK
Plane | Channel Fri&i‘ezr;cy (;;;) E;é:gf(t;%r; EIRP(dBm) | EIRP(mW) PO'?S/Z\?)HO”
19975 17125 -20.31 42.49 22.18 165.01
20175 1732.5 -19.64 42.33 22.69 185.65 H
20375 1752.5 -19.47 42.10 22.63 183.23
X 19975 17125 -30.37 42.99 12.62 18.28
20175 1732.5 -30.09 42.74 12.65 18.41 \%
20375 1752.5 -30.00 42.21 12.21 16.63
LTE Band 4
Channel Bandwidth: 5MHz / 16QAM
Plane | Channel Fre(&‘:_'ezr)'cy (('j‘;;) g;’cr:sf(tg; EIRP(Bm) | EIRP(mW) PO'?:/Z\;"I)HO"
19975 17125 -20.75 42.49 21.74 149.11
20175 1732.5 -20.07 42.33 22.26 168.15 H
20375 1752.5 -20.18 42.10 21.92 155.60
X 19975 17125 -30.87 42.99 12.12 16.29
20175 1732.5 -31.47 42.74 11.27 13.40 \%
20375 1752.5 -30.62 42.21 11.59 14.42
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LTE Band 4

Channel Bandwidth: 10MHz / QPSK

Plane | Channel Fr?&‘i'ezr;cy (;;;) EZ;:gf(té%r; EIRP(dBm) | EIRP(mW) Po'?ﬂlz\‘/"l)tion
20000 1715.0 -20.07 42.49 22.42 174.38
20175 1732.5 -19.43 42.33 22.90 194.85 H
20350 1750.0 -19.31 42.10 22.79 190.11
X 20000 1715.0 -30.13 42.99 12.86 19.32
20175 1732.5 -30.39 42.74 12.35 17.18 \%
20350 1750.0 -29.81 42.21 12.40 17.38
LTE Band 4
Channel Bandwidth: 10MHz / 16QAM
Plane | Channel Fri&i‘ezr;cy (;;;) E;é:gf(t;%r; EIRP(dBm) | EIRP(mW) PO'?S/Z\?)HO”
20000 1715.0 -20.47 42.49 22.02 159.04
20175 1732.5 -19.91 42.33 22.42 174.46 H
20350 1750.0 -19.80 42.10 22.30 169.82
X 20000 1715.0 -30.50 42.99 12.49 17.74
20175 1732.5 -30.88 42.74 11.86 15.35 \%
20350 1750.0 -30.36 42.21 11.85 15.31
LTE Band 4
Channel Bandwidth: 15MHz / QPSK
Plane | Channel Fre(&‘:_'ezr)'cy (('j‘;;) g;’cr:sf(tg; EIRP(dBm) | EIRP(MW) PO'?:/Z\;"I)HO"
20025 1717.5 -20.02 42.49 22.47 176.40
20175 1732.5 -19.35 42.33 22.98 198.47 H
20325 1747.5 -19.04 42.10 23.06 202.30
X 20025 1717.5 -30.64 42.99 12.35 17.18
20175 1732.5 -29.96 42.74 12.78 18.97 \%
20325 1747.5 -29.23 42.21 12.98 19.86
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LTE Band 4

Channel Bandwidth: 15MHz / 16QAM

Plane | Channel Fr?&‘i'ezr;cy (;;;) EZ;:gf(tg; EIRP(dBm) | EIRP(mW) Po'?ﬂlz\‘/"l)tion
20025 1717.5 -20.29 42.49 22.20 165.77
20175 1732.5 -19.79 42.33 22.54 179.35 H
20325 1747.5 -19.59 42.10 2251 178.24
X 20025 1717.5 -30.29 42.99 12.70 18.62
20175 1732.5 -30.24 42.74 12.50 17.78 \%
20325 1747.5 -29.76 42.21 12.45 17.58
LTE Band 4
Channel Bandwidth: 20MHz / QPSK
Plane | Channel Fri&i‘ezr;cy (;;;) E;é:gf(t;%r; EIRP(dBm) | EIRP(mW) PO'?S/Z\?)HO”
20050 1720.0 -19.92 42.49 22.57 180.51
20175 1732.5 -19.22 42.33 23.11 204.50 H
20300 1745.0 -19.75 42.10 22.35 171.79
X 20050 1720.0 -29.77 42.99 13.22 20.99
20175 1732.5 -29.62 42.74 13.12 20.51 \%
20300 1745.0 -29.04 42.21 13.17 20.75
LTE Band 4
Channel Bandwidth: 20MHz / 16QAM
Plane | Channel Fre(&‘:_'ezr)'cy (('j‘;;) g;’cr:sf(tg; EIRP(dBm) | EIRP(MW) PO'?:/Z\;"I)HO"
20050 1720.0 -20.44 42.49 22.05 160.14
20175 1732.5 -19.96 42.33 22.37 172.46 H
20300 1745.0 -20.26 42.10 21.84 152.76
X 20050 1720.0 -30.32 42.99 12.67 18.49
20175 1732.5 -30.12 42.74 12.62 18.28 \%
20300 1745.0 -30.44 42.21 11.77 15.03
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4.2 FREQUENCY STABILITY MEASUREMENT

4.2.1 LIMITS OF FREQUENCY STABILITY 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

OVEN ROOM

COMMUNICATION
SIMULATOR

ANTENNA

EXTERNAL POWER SOURCE

EUT
DC POWER SUPPLY
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424 TEST RESULTS

FREQUENCY ERROR vs. VOLTAGE

FREQUENCY ERROR (ppm)

i TE BAND 4 .
1.4MHz 3MHz 5MHz 10MHz 15MHz 20MHz
3.8 0.001847042 | 0.001673882 | 0.000692641 | 0.001616162 | 0.001327561 |0.002135642| 2.5
3.6 0.000981241 | 0.001269841 | 0.002135642 | 0.001962482 | 0.000923521 |0.001385281| 2.5
4.2 0.001327561 | 0.001962482 | 0.001443001 | 0.000923521 | 0.001616162 |0.001673882| 2.5
NOTE: The applicant defined the normal working voltage of the battery is from 3.6Vdc to 4.2Vdc.
FREQUENCY ERROR vs. TEMPERATURE
FREQUENCY ERROR (ppm)
TEgI)P' LTE BAND 4 ;)I?)Arlr]-l—)
1.4MHz 3MHz 5MHz 10MHz 15MHz 20MHz
-30 |0.000692641] 0.001847042 | 0.001962482 | 0.001038961 | 0.001385281 |0.001038961] 2.5
-20 ]0.001327561] 0.000750361 | -0.001154401 | 0.001962482 | 0.002251082 |0.001962482] 2.5
-10 |0.001038961 [ -0.001385281 | -0.000865801 | -0.001616162 | 0.000981241 |0.001385281] 2.5
0 ]-0.001385281] -0.001673882 | -0.001962482 | -0.000923521 | 0.001269841 |-0.000577201] 2.5
10 ]-0.001962482] -0.000634921 | -0.001096681 | -0.001558442 | -0.001096681 |-0.002020202] 2.5
20 ]-0.000981241] -0.001558442 | -0.001558442 | -0.001154401 | -0.002077922 |-0.001616162] 2.5
30 |-0.001731602] -0.001096681 | 0.001500722 | -0.002308802 | -0.001558442 |-0.001212121| 2.5
40 |0.002308802| 0.000808081 | 0.000981241 | 0.001847042 |-0.002308802 |-0.002135642| 2.5
55 |0.000808081| 0.001731602 | 0.001731602 | 0.001096681 | 0.002886003 |0.002308802| 2.5
Note:

1. The applicant declared that the normal operating temperature of the EUT is from -30°C to 55°C.
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FREQUENCY ERROR vs. VOLTAGE

FREQUENCY ERROR (ppm)
V(()\I/_(;I'I/?SC)E‘E LTE BAND 17 E_plg/lrlr;l;
5MHz 10MHz
3.8 0.005492958 0.003380282 2.5
3.6 0.003943662 0.004366197 2.5
4.2 0.001971831 0.002676056 2.5
NOTE: The applicant defined the normal working voltage of the battery is from 3.6Vdc to 4.2Vdc.
FREQUENCY ERROR vs. TEMPERATURE
FREQUENCY ERROR (ppm)
TEgI)P' LTE BAND 17 ;)I?)Arlr]-l—)
15MHz 20MHz
-30 0.002816901 0.001971831 25
-20 0.004788732 -0.002676056 2.5
-10 -0.003380282 -0.004788732 2.5
0 -0.002676056 -0.003098592 2.5
10 -0.004788732 -0.002253521 2.5
20 -0.005633803 -0.004788732 2.5
30 -0.001549296 0.003098592 2.5
40 0.003661972 0.002253521 25
55 0.002535211 0.005633803 25
Note:

1. The applicant declared that the normal operating temperature of the EUT is from -30°C to 55°C.
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4.3 OCCUPIED BANDWIDTH MEASUREMENT
43.1 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 SETUP

COMMUNICATION

SIMULATOR POWER SPLITTER 1 SPECTRUM
ANALYZER

30dB ATTENUATION

PAD
EUT

4.3.3 TEST PROCEDURES

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.
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4.3.4 TEST RESULTS

LTE BAND 17

CHANNEL BANDWIDTH: 5MHz

CHANNEL BANDWIDTH: 10MHz

FREQUENCY
CHANNEL QUENC

99% OCCUPIED
BANDWIDTH (MHz)

CHANNEL

(MHz)

QPSK 16QAM

(MHz)

FREQUENCY

99% OCCUPIED
BANDWIDTH (MHz)

QPSK 16QAM

23755 706.5

4.49 4.49

23780 709.0

8.96 8.96

23790 710.0

4.48 4.49

23790 710.0

8.96 8.95

23825 713.5

4.49 4.49

23800 711.0

8.95 8.95

SPECTRUM PLOT OF WORST VALUE

5MHz / QPSK

5MHz / 16QAM

sTaTUS

sTATUS

Agilent Spectrum Analyzer - Occupied BW Agilont Spectrum Analyzer - Occupied BW
; I p e 12:37.20 AM b 07, 2013 R E I WAL 12,36,20 AM 07, 2005
enter Freq 706.500000 MHz | Ge eq: 706 500000 MHz Radio s:I'.L... & Frequency enter Freq 706.500000 MHz Cent 706 500000 MHz n-m:‘sef:uma . Frequency
o7 Tri un AvglHold> 171 o Trig: un AvglHeld> 11
IF Gain:Low #hzten: 30 dB Radio Device: BTS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 4B
Ref 30.00 dBm 1Lu dBidiv Ref 30.00 dBm
0g
Center FreqJ}j = Center Freq|
7086 500000 MHz |1l 1 | 706500000 MHz|
3
100 ‘f }
200 4 \
’ vy o
30
00
00
500
CF Step! CF Step
enter 706.5 MHz span 10mnz)|, 7% W licenter 7065 MHz Span 10 M|, 'O
#Res BW 100 kHz #VBW 300 kHz #Sweep J00ms{|— #Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms
Occupied Bandwidth Total Power 22.9 dBm FreqOffset Occupied Bandwidth Total Power 21.8dBm FreqOffset
4.4920 MHz OHd 4.4907 MHz OHz
Transmit Freq Error 443 Hz OBW Power 99.00 % Transmit Freq Error 1.735 kHz OBW Power 99.00 %
x dB Bandwidth 4.851 MHz x dB -26.00 dB x dB Bandwidth 4.841 MHz x dB -26.00 dB
smarus sa sTarus
10MHz / QPSK 10MHz / 16QAM
Agilent Spectrum Analyzer - Occupied BW Agilont Spectrum Analyzer - Occupied BW
" : 2 TG 21 4 07 D1 h %08 E 121455 M 07, 2015
enter Freq 709.000000 MHz | Genter Freq: 709.000000 MHz ﬁndlo!nSl]dT’:dene = Frequency enter Freq 709.000000 MHz Center Freq: 709.000000 MHz Radiohs:;::ume = Frequency
" Trig:Free Run AvglHeld> 111 = Trig: Free Run AvglHeld:> 11
W Gain:Lowe _ #icten: 30 4B Radio Davice: BTS IFGaiLow © #Atton: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
110 dB/div Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log—————— Log——
centerFreq|[lf = CenterFreq
10 | 703000000 MHz{{|f |, .| | 709.000000 MHz|
/ 1 1 ha .
i | / I
i ! \ 100 { i
20 F il 200 { \
200 [ \\‘_ E —y \“
a0 e SR 00 1 e S
00 00 1
B [s00
CF Step! CF Step
enter 700 MiHz span 20 WHz)|, . " W Mlicenter 700 MHz Span 20 M|, %%
‘Res BW 200 kHz #VBW 1 MHz #Sweep J00ms|| ‘Res BW 200 kHz #VBW 1 MHz #Sweep 300 ms]
Occupied Bandwidth Total Power 22.5dBm FreqOffset Occupied Bandwidth Total Power 21.6 dBm Freq Offset
8.9637 MHz Ok 8.9580 MHz OHz
Transmit Freq Error -633 Hz OBW Power 99.00 % Transmit Freq Error -1.315 kHz OBW Power 99.00 %
x dB Bandwidth 9.543 MHz x dB -26.00 dB x dB Bandwidth 9.553 MHz x dB -26.00 dB
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LTE BAND 4

CHANNEL BANDWIDTH: 1.4MHz

CHANNEL BANDWIDTH: 3MHz

FREQUENCY
CHANNEL

99% OCCUPIED
BANDWIDTH (MHz)

CHANNEL

99% OCCUPIED

FREQUENCY | BANDWIDTH (MH2)

(MHz)

QPSK 16QAM

(MHz) QPSK

16QAM

19957

1710.7 1.09 1.09

19965 17115 2.70

2.70

20175

1732.5 1.09 1.09

20175 1732.5 2.70

2.70

20393

1754.3 1.09

1.09

20385 1753.5 2.70

2.70

SPECTRUM PLOT OF WORST VALUE

Agilent Spectrum Analyzer - Occupied BW.

1.4MHz / QPSK

10:10:06 M Dec 31, 2014

enter Freq 1.710700000 GHz

e 2
Canter Freq: 1710700000 GHz Radio Std: Nene Frequency

1.4MHz / 16QAM

Agilent Spectrum Analyzer - Occupied BW

10:09:14 PMDec 3

" T 'y
enter Freq 1.732500000 GHz Centar Freq: 1732500000 GHz

1204

] | Radio Std: None Frequency
=7 Trig: Frea Run AvglHold>111 =" Trig: Free Run AvglHeld:>1i1
W Gain:Lowe _ #icten: 30 4B Radio Davice: BTS IFGaiLow © #Atton: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
Ref 30.00 dBm 1Lc dBidiv Ref 30.00 dBm
el 50.01 e —
centerFreq|[lf = CenterFreq
1710700000 GHz | .1 o 1732500000 GHz
fl
Lion
200 Wi M,
200 et = u’"‘""“m
00l o ST
. A et
00
[s00
CF Step
enter 1.711 GHz Span 3 WiHz||, enter 1.733 GHz Spana |, . 0T
‘Res BW 30 kHz #VBW 100 kHz #Sweep 300 ms| ‘Res BW 30 kHz #VBW 100 kHz #Sweep 300 ms]
Occupied Bandwidth Total Power 23.0dBm FreqOffset Occupied Bandwidth Total Power 22.3dBm Freq Offset
1.0920 MHz Ok 1.0900 MHz OHz
Transmit Freq Error -1.265 kHz OBW Power 99.00 % Transmit Freq Error -14 Hz OBW Power 99.00 %
x dB Bandwidth 1.283 MHz x dB -26.00 dB x dB Bandwidth 1.295 MHz x dB -26.00 dB

sTaTUs

3MHz / QPSK

3MHz / 16QAM

enter Freq 1732500000 GHZ ] a1, B et ane | Freauency enter Freq 1711500000 GHz | Cemter Freq 1711600000 Gz Radio StdNoma | Freauency
57 Trig:Fres Run AvglHold:> 111 o7 Trig: Frea Run AvglHold>1H
IF Gabi:Lives #Atten: 30 dB Radio Device: BTS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 B
10 dBidiv Ref 30.00 dBm 1Lu dBidiv Ref 30.00 dBm
og
Center FreqJ}j = Center Freq|
o) | 1732500000 GHz{ Il 1 .| 1711500000 GHz|
—— — [ o—
t k
1 | 1 100 | |
20 ’f \' 200 'I \
T e - nd Sl
Bl Ipr—— [ J vy L —
00 00
500 500
E 500
CF Step: CFStep
enter 1.733 GHz spansmnz|, % "l licenter 1.712 GHz Span6miz|, OO0 E
iRes BW 62 kHz #VBW 200 kHz #Sweep J00 ms{|— ‘Res BW 62 kHz #VBW 200 kHz #Sweep 300 ms{—
Occupied Bandwidth Total Power 22.6 dBm FreqOffset Occupied Bandwidth Total Power 21.6 dBm FreqOffset
2.6977 MHz OHd 2.6964 MHz OHz
Transmit Freq Error -2.296 kHz OBW Power 99.00 % Transmit Freq Error 1.130 kHz OBW Power 99.00 %
x dB Bandwidth 2.908 MHz x dB -26.00 dB x dB Bandwidth 2.920 MHz x dB -26.00 dB
o o = p—
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LTE BAND 4

CHANNEL BANDWIDTH: 5MHz

CHANNEL BANDWIDTH: 10MHz

CHANNEL

FREQUENCY

99% OCCUPIED

BANDWIDTH (MHz)  |cHANNEL

(MHz)

(MHz)

QPSK 16QAM

FREQUENCY

99% OCCUPIED
BANDWIDTH (MHz)

QPSK 16QAM

19975

17125

4.49 4.48 20000 1715.0

8.97 8.97

20175

1732.5

4.49 4.48 20175 1732.5

8.98 8.98

20375

1752.5

4.49 4.49

20350 1750.0

8.97 8.97

SPECTRUM PLOT OF WORST VALUE

5MHz / QPSK

Agilent Spectrum Analyzer - Occupied BW.

enter Freq 1.732500000 GHz

&
Center Fraq: 1732500000 GHz

Agilent Spectrum Analyzer - Occupied BW
8 M Dec 31, 2014

1101 2
Radio Std: Nene Frequency

enter Freq 1.752500000 GHz

5MHz / 16QAM

0Pt Dec 31, 2004

& 101
] | Centar Freq: 1752600000 GHz Ra‘dio 5td: None Frequency
" Trig:Free Run AvglHeld> 111 = Trig: Free Run AvglHeld:> 11
W Gain:Lowe _ #icten: 30 4B Radio Davice: BTS IFGaiLow © #Atton: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
Ref 30.00 dBm 1Lc dBidiv Ref 30.00 dBm
el 50.01 e —
centerFreq|[lf = CenterFreq
1.73zs00000 GHz [l .1 o | 1.752500000 GHz
| |t | R
N
100 £ T
00 = L
300 T
200
00
[s00
CF Step
enter 1.733 GHz Span 10 MiHz]|, " enter 1.753 GHz Span 10 M|, "0
‘Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms} ‘Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms]
Occupied Bandwidth Total Power 22.2dBm FreqOffset Occupied Bandwidth Total Power 21.1 dBm Freq Offset
4.4892 MHz Ok 4.4852 MHz OHz
Transmit Freq Error -8 Hz OBW Power 99.00 % Transmit Freq Error 291 Hz OBW Power 99.00 %
x dB Bandwidth 4.855 MHz x dB -26.00 dB x dB Bandwidth 4.820 MHz x dB -26.00 dB

sTaTUs

10MHz / QPSK

&

entor Freq 1.732500000 GHz ]

11:09:51 FMDec 31, 2014
Radie Std: Nene

10MHz / 16QAM

i u R E SvEEl A 1:09.13 Do 31,2004
q: 1 Frequency enter Freq 1.732500000 GHz | Center Freq. 1732600000 GHz Radio svd None | Frequency
o7 Trig: Free Run AvglHold> 171 oo Trig: Frae Run AvalHeld:> 11
IF Gabi:Lives #Atten: 30 dB Radio Device: BTS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 4B
10 dBidiv Ref 30.00 dBm 1Lu dBidiv Ref 30.00 dBm
0g
Center FreqJ}j = Center Freq|
o) | 1732500000 GHz{ Il 1 .| | 1732500000 GHz|
al R ] { I
t N
! f !\ 120 | I
|20 201
) Y A kN
-2 L R B v g
a0 00
s00 00
B 500
CF Step! CF Step
enter 1.733 GHz span20mrz)|, 7% W licenter 1.733 GHz Span 20 M|, o 270 I
iRes BW 200 kHz #VBW 1 MHz #Sweep J00ms{|— iRes BW 200 kHz #VBW 1 MHz #Sweep 300 ms{—
Occupied Bandwidth Total Power 21.9dBm FreqOffset Occupied Bandwidth Total Power 21.0dBm FreqOffset
8.9758 MHz OHd 8.9779 MHz OHz
Transmit Freq Error 2.226 kHz OBW Power 99.00 % Transmit Freq Error -BHz OBW Power 99.00 %
x dB Bandwidth 9.578 MHz x dB -26.00 dB x dB Bandwidth 9.579 MHz x dB -26.00 dB
o smatus sa p—
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LTE BAND 4

CHANNEL BANDWIDTH: 15MHz

CHANNEL BANDWIDTH: 20MHz

FREQUENCY
CHANNEL QUENC

99% OCCUPIED

BANDWIDTH (MHz)

FREQUENCY
CHANNEL QUENC

99% OCCUPIED
BANDWIDTH (MHz)

(MHz)

QPSK

16QAM

(MHz) QPSK

16QAM

20025

1717.5

13.44

13.44

20050 1720.0 17.92

17.93

20175

1732.5

13.47

13.47

20175 1732.5 17.97

17.98

20325

1747.5

13.44

13.44

20300 1745.0 17.91

17.93

SPECTRUM PLOT OF WORST VALUE

15MHz / QPSK

Agilent Spectrum Analyzer - Occupiod BW

15MHz / 16QAM

Agilent Spectrum Analyzer - Occupiod BW

i i i p e :19:09 PHDee 31,20 R E SiSE I A 1652 o 53, 2004
enter Freq 1.732500000 GHz ] e q: 1. Rade St Name Frequency enter Freq 1.732500000 GHz | Genter Freq: 1.732600000 GHz Radio StdNoma | Freauency
o7 Trig: Free Run AvglHold> 171 o7 Trig: Frea Run AvalHeld:> 11
IF Gain:Low #hzten: 30 dB Radio Device: BTS IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 4B
Ref 30.00 dBm 1Lu dBidiv Ref 30.00 dBm
0g
Center FreqJ}j = Center Freq|
1732500000 GHz I | | | 1732500000 GHz|
T ™
/ \L
100 f |
200 4
Y - N .
00
00
500
CF Step! CF Step
enter 1.733 GHz spanaomnz)|, - 37 W licenter 1.733 GHz Span 30 M|, o 3P0 I
#Res BW 300 kHz #VBW 1 MHz #Sweep J00ms{|— #Res BW 300 kHz #VBW 1 MHz #Sweep 300 ms{—
Occupied Bandwidth Total Power 21.8dBm FreqOffset Occupied Bandwidth Total Power 21.0dBm FreqOffset
13.471 MHz OHd 13.465 MHz OHz
Transmit Freq Error 7.291 kHz OBW Power 99.00 % Transmit Freq Error 8.653 kHz OBW Power 99.00 %
x dB Bandwidth 14.29 MHz x dB -26.00 dB x dB Bandwidth 14.43 MHz x dB -26.00 dB
smarus sa sTarus
20MHz / QPSK 20MHz / 16QAM
Agilent Spectrum Analyzer - Occupied BW Agilont Spectrum Analyzer - Occupied BW
[ % F X 11:27-46 kM Dec 31, 2014 F Al 50w & 11:26:26 PM Dec 31, 201 F
enter Freq 1.732500000 GHz | Center Freq: 1752500000 GHx Radio Std: None requency enter Freq 1.732500000 GHz | Centar Fraq: 1732600000 GHz Radio Std: None requency
=" Trig:Free Run AvglHeld> 111 = Trig: Free Run AvglHeold:> 11
W Gain:Lowe _ #icten: 30 4B Radio Davice: BTS IFGaiLow © #Atton: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
110 dB/div Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log—————— Log——
centerFreq|[lf = CenterFreq
10 | 1.73zs00000 GHz [l .1 o | 1732500000 GHz
™ P — — 1
r
i { | 100 / \}
2 | L 200 f }
3 o S o0 -
00 200
s00 s00
B [s00
CF Step! CF Step
enter 1.733 GHz spando kgl %" W HHlicenter 1.733 GHz Span 40 WHg||, %%
‘Res BW 430 kHz #VBW 1.3 MHz #Sweep J00ms|| ‘Res BW 430 kHz #VBW 1.3 MHz #Sweep 300 ms]
Occupied Bandwidth Total Power 21.5dBm FreqOffset Occupied Bandwidth Total Power 20.7 dBm Freq Offset
17.971 MHz Ok 17.976 MHz OHz
Transmit Freq Error 10.551 kHz OBW Power 99.00 % Transmit Freq Error 8.384 kHz OBW Power 99.00 %
x dB Bandwidth 19.08 MHz x dB -26.00 dB x dB Bandwidth 19.09 MHz x dB -26.00 dB
usc smarus sa sTarus
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4.4 PEAK TO AVERAGE RATIO

4.4.1 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.

4.4.2 TEST SETUP

COMMUNICATION
SIMULATOR

4.4.3 TEST PROCEDURES

POWER SPLITTER

—

SPECTRUM
ANALYZER

EUT

30dB ATTENUATION

PAD

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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4.4.4 TEST RESULTS

LTE BAND 17

CHANNEL BANDWIDTH: 5MHz

CHANNEL BANDWIDTH: 10MHz

CHANNEL

FREQUENCY

PEAK TO AVERAGE

RATIO (dB) FREQUENCY

CHANNEL

(MHz)

PEAK TO AVERAGE
RATIO (dB)

MH
QPSK 16QAM (MHz) QPSK

16QAM

23755

706.5

4.03 4.76 23780 709.0 3.86

4.45

23790

710.0

5.09 5.93 23790 710.0 3.76

452

5MHz / QPSK 5MHz / 16QAM
T ——— Y Agilent Spoctrum Analyzor - Power Stat CCDF
; e y e 12:20,23 AH 07, 015 B : e oy T ey
enter Freq 713.500000 MHz ] ContarFreq TS SI0000MHz | onnoo a0 o Frequency enter Freq 713.500000 MHz ] Coter Preq T13S00000MH: | wrnoo pr o SN Frequency
HFGainLow  #Atton:30 dB i FGaimiow  #Aften: 30 4B )
Average Power Average Power 00
Center Freq| CenterFreq|
22.67 dBm \ 713.500000 MHz| 22.10 dBm 713500000 MHz|
44.71 % at 0dB 41.94 % at 0dB 10%
A
1% 3
\\
100% 265dB 100% 288dB 01% |
10% 4.71dB 1.0% 5.49 dB 1
01% 58648 soocconie]|| 01% 6718 orw | 0000 i
001%  590dB e Ml 001%  7.23¢B ] auto Man
0001% 6.01dB Freqoffset 0.001% 7.48dB FreqOffset
0.0001% 6.07dB 0.001% are|]| 0.0001% 7.68dB 0.001 %) 1 oHz
Peak 6.08 dB Peak 7.74cB
28.75 dBm 29.84 dBm .
0dB 20de 00001 %53E 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
amaus hsc =
10MHz / QPSK 10MHz / 16QAM
T T ———— L ————
[ % F X 12:48:01 &M Jan 07, 2015 F Al 50 a4 & 12:47:2% AM Jan 07, 2018 F
enter Freq 711.000000 MHz ] g;r;r::e;i"mﬂﬂgm; 1oominmo Mpfndle Std: None equancy enter Freq 711.000000 MHz | %e‘-nne;::e:;:ﬂmo?:::; 100 w100 M:wa Std: Nons requency
FGainLowe . Wtten:30 4B ) ) FGainLowe  #Atton: 30 4B ) )
Average Power Average Power
1009 100 %
Center Freq Center Freq]
22.64 dBm 711.000000 MHz, 22.19 dBm ~h 711.000000 MHz|
0 , AN
50.20 % at 0dB 1o 46.04 % at 0dB 10 \
\‘ \
1% \ 1% !
* 1
100%  253dB o 100%  2.91dB 015 |
10% 36848 10% 42748 |
01%  3.94dB or sooooomnfll 1%  457dB o | o000
001%  4.03dB } pue “olll oo1%  as3de ! [ jpute  Man]
0001% 4.11dB Freqomea|| 0001% 5328 | FreqOffset
00001 % 4.14dB 0001 % orf|| 00001% 5378 0001 % ! ohz
Peak 4.15dB Peak 5.39 dB
26.79 dBm . 27.58 dBm . |
00001 % 5a8 20 dB 00001 %558 20 dB
Info BW 10.000 MHz Info BW 10.000 MHz
so amaus hsc =
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LTE BAND 4

CHANNEL BANDWIDTH: 1.4MHz

CHANNEL BANDWIDTH: 3MHz
PEAK TO AVERAGE PEAK TO AVERAGE
CHANNEL FREQUENCY RATIO (dB) CHANNEL FREQUENCY RATIO (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
19957 1710.7 5.37

20175

6.35

19965

17115 5.21

6.06

20393

1732.5

5.53

6.68

20175

1732.5 5.35

6.29

1754.3

4.16

5.07

20385

1753.5 4.15

5.10

SPECTRUM PLOT OF WORST VALUE

1.4MHz / QPSK

Agilent Spectrum Analyzer - Power Stat CCDF

&

1.4MHz / 16QAM

Agilent Spectrum Analyzer - Power Stat CCOT

enter Freq 1.732500000 GHz ] Gantar Frag: 1  Ruosunone | Freweney enter Freq 1.732500000 GHz CanterFreq. 1722800000 OHz Rado StéiNane | Freauency
o= Trig:Fras Run Counts:1.00 MH.00 Mpt o= Trig: Fraa Run Counts:1,00 MP1.00 Mpt
#IF Gabn:Low #hzten: 30 dB #IFGaln:Low #Atten: 30 dB
Average Power Average Power 00
Center Freq| I CenterFreq|
22.22 dBm 1732600000 GHz| 21.47 dBm ™~ . 1.732500000 GHz|
45.94 % at 0dB 43.00 % at 0dB 10%
1% X
\
\
100% 255dB 10.0% 2.84dB 01 % \
1.0% 4.59dB 1.0% 5.27 dB \.‘
01%  553dB 01%  6.63dB l sooamenep
0.01 %)
001%  576dB 001% 7.240B ! st Han
0001% 5.87dB Freqoffset 0.001% 7.44dB FreqOffset
0.0001 % 591dB 0 Hz. 0.0001 % 7.45dB 0.001 % oHd
Peak 591dB Peak 7.46 dB
28.13 dBm 28.93 dBm
0dB 00001 %53E 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
sa sTarus
3MHz / QPSK 3MHz / 16QAM
Agilent Spectrum Analyzer - Powor Stat CCOT Agilont Spectrum Analyzer - Power Stat CCOT
[ % F X 106109 kM Dec 31, 201 F Al 50w & 10:50-21 PM Dec 31, 201 F
enter Freq 1.732500000 GHz | Center Freq: 1752500000 GHz Radio Std: None requency enter Freq 1.732500000 GHz | Centar Fraq: 1732600000 GHz Radio Std: None requency
s Trig:Free Run Counts:1.00 Mi1.00 Mpt Tes TrigiFree Run Counts:1.00 M/1.00 Mpt
HlFGain:Low _ #Acten: 30 dB FGalnLow  #Aen: 30 4B
Average Power Average Power
100 ¢ 1009
Center Freq) - CenterFreq)
22.20 dBm h 1732500000 GHz, 21.48 dBm \ 1.732500000 GHz|
46.15 % at 0dB 1o N 43.15 % at 0dB 1o
\
1% ‘. 1% T
\ \
i !
100% 251dB ot % i 100% 28508 o1 \
T
10%  447dB | 10%  512dB \
CF St CF St
01%  535dB ot .‘ sompatmpfl| 01%  6.29dB ot \ 6000000 M
001%  5.67dB ) jpute "olll co1% 72248 ) ! jute Man
0001% 5.85dB FreqOfset 0.001% 7.63dB l. FreqOffset
0.0001 % 5.87dB 0.001 %) 0Hz 0.0001% 7.71dB 0.001 %| 0Hz
Peak 5.90dB Peak 7.79dB
2810 dBm . 29.27 dBm .
00001 % 5a8 2048 00001 %558 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
usc sTatus sa sTarus
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LTE BAND 4

CHANNEL BANDWIDTH: 5MHz

CHANNEL BANDWIDTH: 10MHz

5.37

6.25

20000

1715.0 5.28

PEAK TO AVERAGE PEAK TO AVERAGE
CHANNEL FREQUENCY RATIO (dB) CHANNEL FREQUENCY RATIO (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
19975 1712.5

6.15

20175

1732.5

5.52

6.45

20175

1732.5 5.32

6.21

20375

1752.5

4.17

4.98

20350

1750.0 4.66

5.49

SPECTRUM PLOT OF WORST VALUE

5MHz / QPSK

Agilent Spectrum Analyzer - Power Stat CCDF

&

entor Freq 1.732500000 GHz ]

q: 1
o= Trig:Fras Run

i 11,0234 FMDec 31, 2014
Radie Std: Nene
Counts:1.00 MI.00 Mpt

Frequency

5MHz / 16QAM

Agilent Spectrum Analyzer - Power Stat CCOT

enter Freq .732500000 GHZ

SiSE I &
Center Freq: 1732600000 GHz

13:02:19

§ P14 Do 31, 2004

R:;;; Std: None Frequency
= Trig: Fres Run Counts:1,00 MP1.00 Mpt
#IF Gain:Low #hzten: 30 dB #IFGaln:Low #Atten: 30 dB
Average Power Average Power 00
22.22dBm 1,7;::;:11[::;:3 21.48 dBm ™ 1,?3‘:2:('110‘:;:;:‘:
45.80 % at 0dB 43.48 % at 0dB 10% ‘\
\\
1% .
i
100% 254dB 10.0% 2.81dB 01% 1
1.0% 4.55dB 1.0% 5.23dB '\
01%  552dB 01%  6.45dB \ sooamenep
0.01 %,
001%  573dB 001% 7.00¢B ! I e Nan
0.001% 585dB FreqOfiset 0001% 7.30dB ‘I FreqOffset
0.0001% 591dB 0Hz 0.0001 % 7.61dB 0.001 %| I 0Hz
Peak 593dB Peak 7.64dB
28.15 dBm 29.12 dBm ‘
0dB 00001 %53E 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
sa sTarus
10MHz / QPSK 10MHz / 16QAM
Agilent Spectrum Analyzer - Powor Stat CCOT Agilont Spectrum Analyzer - Power Stat CCOT
[ % F X 1:11:21 FM Dec 31, 2014 F Al 50w & 11:10:48 PM Dec 31, 2014 F
enter Freq 1.732500000 GHz | Center Freq: 1752500000 GHz Radio Std: None requency enter Freq 1.732500000 GHz | Centar Fraq: 1732600000 GHz Radio Std: None requency
s Trig:Free Run Counts:1.00 Mi1.00 Mpt Tes TrigiFree Run Counts:1.00 M/1.00 Mpt
HFGain:Low  #Atten: 30 45 HFGainLow  #Atton: 30 4B
Average Power Average Power
100 ¢ 1009
22.45dBm 17;:2;:1::;:2 21.76 dBm 17;;‘;:;02:2
0 . o, * .
45.64 % at 0dB 1o \ 42.90 % at 0dB 1o N
™,
) \\
1%, - 1% -
\ \
100% 254dB ot % | 100%  2.88dB o1
1.0% 455dB ‘ 1.0 % 525dB |
01%  532dB or | soomnnblll 01% 82148 orw | soommaneh
01 t 01
001%  5.48dB futo vanlll 0019  6.63dB T lauto Man
0001% 561dB ‘ Freqomalll 0901% 70208 ‘ Freqoffset
0.0001 % 5.64dB 0.001 %) 0Hz 0.0001% 7.15dB 0.001 %| 0Hz
Peak 5.65dB Peak 7.23dB
2810 dBm . 28.99 dBm .
00001 % 5a8 2048 00001 %558 20dB
Info BW 10.000 MHz Info BW 10.000 MHz
usc sTatus sa sTarus
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LTE BAND 4

CHANNEL BANDWIDTH: 15MHz

CHANNEL BANDWIDTH: 20MHz

CHANNEL

FREQUENCY

PEAK TO AVERAGE
RATIO (dB)

CHANNEL

(MHz)

QPSK 16QAM

FREQUENCY

PEAK TO AVERAGE
RATIO (dB)

(MHz)

QPSK 16QAM

20025

1717.5 5.17 6.05

20050

1720

5.24 6.13

20175

1732.5 5.06 5.74

20175

1732.5

4.98 591

20325

1747.5 5.39

6.45

20300

1745

5.51 6.41

SPECTRUM PLOT OF WORST VALUE

Agilent Spectrum Analyzer - Power Stat CCDF

15MHz / QPSK

&

1:20:52 P Dee 33, 2014

enter Freq 1.747500000 GHz

3
Radio Std: Nene Frequency

Counts:1.00 M.00 Mpt

g 1.
Trig: Free Run

15MHz / 16QAM

Agilent Spectrum Analyzer - Power Stat CCOT

enter Freq 1.747500000 GHz

Y
Center Freq: 1747500000 GHz

1:20:21 P14 Dec 31, 200

Radio Sed: None Fraquency
= Tes TrigiFree Run Counts:1.00 M/1.00 Mpt
HlFGain:Low _ #Acten: 30 dB FGalnLow  #Aen: 30 4B
Average Power Average Power 1009
Center Freq Center Freq]
22.59 dBm 1747500000 GHz| 21.91 dBm B 1.747500000 GHz|
45.45 % at 0dB 42.58 % at 0dB 1o
N
N
1% >
100% 261dB 100%  2.84dB o1 \
1.0% 471dB 1.0 % 543 dB |
01%  539dB soomamp|l| 01% 64508 o 5000000 Hs
001% 551dB jute “rlll 001%  6.66dB ’ [pute Man
0001% 556dB FreqOffset 0.001% 6.73dB FreqOffset
0.0001 % 5.59dB 0Hz 0.0001 % 6.75dB 0.001 %| 0Hz
Peak 5.59dB Peak 6.88 dB
28.18 dBm | 28.79 dBm .
0dB 20 dB 00001 %558 20 dB
Info BW 25.000 MHz Info BW 25,000 MHz
amaus hsc =
20MHz / QPSK 20MHz / 16QAM
T ——— Y e ——
; p e TR R : e oy 3836 Mbec 3,200 |
enter Freq 1.745000000 GHz ] e q: 1. Radio Std: None Tequency enter Freq 1.745000000 GHz Center Freq: 1745000000 GHz Radio Std: None requency
o= Trig:Fres Run Counts:1.00 MH.00 Mpt. o= Trig:Free Run Counts:1.00 M/1.00 Mpt.
#IF Gabn:Low #hzten: 30 dB #IFGaln:Low #Atten: 30 dB
Average Power Average Power
100 100 %
Center Freq| . CenterFreq|
22.58 dBm 1745000000 GHz| 21.98 dBm 1.745000000 GHz|
45.42 % at 0dB 109 N 42.71 % at 0dB 10% N
h
1% A 1% -
‘t\ \
100% 254dB ot % \‘ 100% 282dB 01% \
1.0% 4.66 dB | — 1.0% 5.36 dB 1
01% 65148 \ soomoonraff] 01% 6418 1 x50
0.01 % 0.01%
001%  569dB ! pute wolll 0o1% 68848 ! 0 lauto Man
|
0001% 5.80dB Freqoffset 0.001% 7.24dB | FreqOffset
00001% 5.91dB 0.001% aref|| 00001% 7.53d8B 0.001 % ‘ ok
Peak 594 dB Peak 7.59 dB |
28.52 dBm . 2957 dBm .
00001 %53 20de 00001 %53E 20dB
Info BW 25.000 MHz Info BW 25.000 MHz
so amaus hsc =
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4.5 BAND EDGE MEASUREMENT

4.5.1 LIMITS OF BAND EDGE MEASUREMENT

For operations in the 704-716 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.

452 TEST SETUP

COMMUNICATION
SIMULATOR

POWER SPLITTER

E SPECTRUM
ANALYZER

EUT

30dB ATTENUATION
PAD
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4.5.3 TEST PROCEDURES

a. The EUT was set up for the maximum peak power with LTE link data modulation. The power was
measured with R&S Spectrum Analyzer. All measurements were done at 2 channels (low and high
operational frequency range.).

b. The band edge measurement used the power splitter via EUT RF power connector between
simulation base station and spectrum analyzer.

c. The center frequency of spectrum is the band edge frequency and span is 2 MHz. RB of the
spectrum is 100kHz and VB of the spectrum is 300kHz.

d. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the
spectrum is 91kHz and VB of the spectrum is 300kHz (LTE Band 4 Bandwidth 5SMHz).

e. Record the max trace plot into the test report.
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454 TEST RESULTS

LTE BAND 17

CHANNEL BANDWIDTH: 5MHz

CHANNEL

Agilent Spectrum Analyzer - Swopt A

23755

1RB

CHANNEL

hgilent Spectrum Analyzer - Swopt SA

23825

T Fa y YETES [T Er=a y e
arker 1 703.096000000 MHz #Avg Type: Log-Puir Peak Search arker 1 716.002000000 MHz ] g Type: Log-Pwr Peak Search
FNO: Wida C57 Trig: Frea Run T s PO Wida o7 Trig: Fres Run
¥ GaiLow #Aston: 30 4B peTiANNNNN ow [ a8
Ref Offset 16 d8 Mkr1 703.996 MHz NextPeak Ref Offset 16 B Mkr1 716.002 MHz NextPeak
{ggeiciv__Ref 30.00 dBm -24.01 dBm {ggeielv__Ref 30.00 dBm -27.55 dBm
00 Next Pk Right| | -, Next Pk Right|
100 S 100f
Next Pk Left Next Pk Left
000 000
0.0 Hor | 0.0 Errs |
Marker Defta Marker Deita
20 4 20 .
0 L 0 .
Mkr—CF Mkr—CF
0of——— 0o sl
“o mikr—RefLvif || < Mkr—RefLv|
a0 a0
More| More,
Center 704.0000 MHz Span 1.000 MHz 1 ot 2| || center 716.0000 MHz Span 1.000 MHz 1of2,
#Res BW 100 kHz #VBW 300 kHz #8weep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
sc sramus. sc amamis
i e e [ — ———y
T ey T T Y — T ey y YreEs Peak Search
arker 1 703.995000000 MHz g Free #hvg Type: Log-Pur waElizasss) PeskSear arker 1 716.008000000 MHz | trgeFreet #hvg Type: Log-Pur aeli234s ek Searcl
3 rigiFrea Run e - rig:Frae Run e
oo~ 4o 3 4B oeTIA NNNAN FloinL o~ 4Aston: 30 4B CET/A HMNN N
Ref Offset 16 d8 MKr1 703.995 MHz NextPeak Ref Offset 15 B Mkr1 716.008 MHz NextPeak
{ogeidiv__Ref 30.00 dBm -28.23 dBm [ogeidv_Ref 30.00 dBm -32.19 dBm
00 Next Pk Right 00 Next Pk Right
o o
o Next Pk Left Next Pk Left
000 000
0.0 Hor | 0.0 Errs |
Marker Defta Marker Deita
200 200
. - 1
A0k . - 00
Mkr—CF| - - - MKr—CF|
40.0 40.0
=0 mkr—RefLvifJ| #° Mkr—RefLv]|
a0 a0
More| More,
Center 704.0000 MHz Span 1.000 MHz 1of2}| Center 716.0000 MHz Span 1.000 MHz 10f2
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
sc sramus. sc amamis
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LTE BAND 17

CHANNEL BANDWIDTH: 10MHz

CHANNEL

Agilent Spectrum Analyzer - Swopt A

23780

1RB

CHANNEL

hgilent Spectrum Analyzer - Swopt SA

23800

1RB

RN N AL GFF Peak Search EC T SENEN LI 1200435 AN Peak Search
arker 1 704.000000000 MHz I #Avg Type: Log-Purr oy eak Searc] arker 1716.003000000 MHz | #hvg Type: Log-Pur ezl 2 ek Searc
Foanon * ahitan: 30 68 el 57 A A P
Ref Offset 16 d8 Mkr1 704.000 MHz NextPeak Ref Offset 16 B Mkr1 716.003 MHz NextPeak
{ggeiciv__Ref 30.00 dBm -37.44 dBm {ggeielv__Ref 30.00 dBm -38.14 dBm
00 Next Pk Right| | -, Next Pk Right|
100 v wof—
Next Pk Left Next Pk Left
oo oo
0.0 Hor | 0.0 Errs |
Marker Defta Marker Deita
20 x 20 .
30 . 30
et Mkr—CF| ~ ’1 Mkr—CF
w00 — e 0o — -
“o mikr—RefLvif || < Mkr—RefLv|
a0 a0
More| More|
Center 704.0000 MHz Span 1.000 MHz 1 or2{ || center 716.0000 MHz Span 1.000 MHz 1012
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
sc stas sc smarus.
Agilont Spoctrum Analyzer - Swopt SA e R ——
B l%a e y YuETEE Peak Search T ey y YreEs Peak Search
arker 1 703.982000000 MHz #hvg Type: Log-Pur L ek Searc! arker 1 716.018000000 MHz ] #hvg Type: Log-Pur 12345 ek Searcl
PG Wida o Trig: Frea Run T e NG Wila o Trig: Free Run T
IFG #Asen: 30 45 Ll IFGain:Low #htten: 30 dB. Lils
NextPeak| Next Peak|
Ref Offset 16,08 Mkr1 703.982 MHz Ref Offset 15 8 Mkr1 716.018 MHz
{ogeidiv__Ref 30.00 dBm -32.85 dBm [ogeidv_Ref 30.00 dBm -37.35 dBm
00 Next Pk Right 00 Next Pk Right
100 100
Next Pk Left Next Pk Left
00 00
100 s | oo fE |
Marker Defta Marker Deita
200 200
10 'y 10
- Mkr—CF| 'y Mkr—CF
400 400 — ——
w0 mikr—RefLvif || *° Mkr—Ref Ly
@0 @0
More| More|
Center 704.0000 MHz Span 1.000 MHz 1of2}| Center 716.0000 MHz Span 1.000 MHz 10f2
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
sc stas sc smarus.
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LTE BAND 4

CHANNEL BANDWIDTH: 1.4MHz

CHANNEL

Agilent Spectrum Analyzer - Swopt A

19957

1RB

CHANNEL

hgilent Spectrum Analyzer - Swopt SA

20393

1RB

T e T ) —— [T Ere=m BeLiice Peak Search
arker 1 1.709997000000 GHz TvigiFroa Rum #avg Type: Log-Per TaEfiaasg)  reskSear arker 11.755006000000 GHz TrigtFree Run By Type: LogPur wEEEIes cek Seard
o ™ ahsan: 3 B oerlt NNHN N T Wi T atesors 3048 CerlAH RN
Ref Offset 16 d8 Mkr1 1.709 997 GHz NextPeak Ref Offset 16 B Mkr1 1.755 006 GHz NextPeak
{ggeiciv__Ref 30.00 dBm -21.73 dBm {ggeielv__Ref 30.00 dBm -21.42 dBm
00 Next Pk Right| | -, Next Pk Right|
100 B 100 i S
Next Pk Left Next Pk Left
000 000
100 g [ R— 0 ! -
1 R T Marker Delta, A ) Marker Defta
20 !4,- ] 0 | -
Cil) : Cil) -
o Mkr—CF e o Mkr—CF|
",
400 400 o
. o Pl
“o mikr—RefLvif || < Mkr—RefLv|
a0 a0
More| More,
Center 1.7100000 GHz Span 1.000 MHz 1or2| | Center 1.7550000 GHz Span 1.000 MHz 1012
#Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 5 (1001 pts) #Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 s (1001 pts)
sc srams sc sranus
[ ————) T —————ry
- ez T T Rp— - ey y Yo Peak Search
arker 1 1.709996000000 GHz Trig: Frea Run #Avg Type: Log-Pr malizaass) ek Sear arker 1 1.755006000000 GHz Trio Fres Fum #avg Type: Log-Pur wElEiss eak Searc
o ™ ahsan: 3 B oerlt NNHN N T Wi T atesors 3048 CerlAH RN
Ref Offset 16 d8 Mkr1 1.709 996 GHz NextPeak Ref Offset 16 B Mkr1 1.755 006 GHz NextPeak
{ggeiciv__Ref 30.00 dBm -28.30 dBm {ggeielv__Ref 30.00 dBm -28.17 dBm
00 Next Pk Right| | -, Next Pk Right|
100 100
oy - . Next Pk Left] . Next Pk Left]
000 = 000
00 _— 00 —
Marker Defta| N Marker Defta|
;0 ;0 )
"\
0 310 S, 7 S
) " o Mkr—CF| ey it Mkr—CF
ann Ly ann
“o mikr—RefLvif || < Mkr—RefLv|
a0 a0
More| More,
Center 1.7100000 GHz Span 1.000 MHz 1otz center 1.7550000 GHz Span 1.000 MHz 1012
#Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 s (1001 pts) #Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 s (1001 pts)
usc srams usc —
Report No.: RF141216C28-2 42 of 57 Report Format Version 5.0.0




LTE BAND 4

CHANNEL BANDWIDTH: 3MHz

CHANNEL

Agilent Spectrum Analyzer - Swopt A

19965

1RB

CHANNEL

hgilent Spectrum Analyzer - Swopt SA

20385

1RB

CRET s T T e W lme E==m AU (0AGSS M D .
arker 1 1.700998000000 GHz #hvg Type: Log-Purr mazlzaess| PeakSearch arker 1 1.755000000000 GHz g Type: Log-Par wazlzsase| PeakSearch
FNO: Wida C57 Trig: Frea Run T A PO Wids T Trig:Fres Run e st
Wainlow ~ #Afen: 30 dB peTiANNNNN WGaimlow T #Atten:30 dB cerlA NKNNN
Ref Offset 16 d8 Mkr1 1.709 998 GHz NextPeak Ref Offset 16 B Mkr1 1.755 000 GHz NextPeak
{ggeiciv__Ref 30.00 dBm -20.93 dBm {ggeielv__Ref 30.00 dBm -20.55 dBm
00 Next Pk Right| | -, Next Pk Right|
100 - 100 L A v
Next Pk Left Next Pk Left
oo oo
0.0 Hor | 0.0 Errs |
Marker Delta| - ¥ Marker Deita|
. ol Y
-
=0 =0
et Mkr—CF L S Mkr—CF|
ann |- — a0 e o
“o mikr—RefLvif || < Mkr—RefLv|
a0 a0
More| More,
Center 1.7100000 GHz Span 1.000 MHz 1ot 2| | center 17550000 GHz Span 1.000 MHz 1of2,
#Res BW 30 kHz #VBW 100 kHz #8weep 1.00 s (1001 pts) #Res BW 30 kHz #VBW 100 kHz #Sweep 1.00 s (1001 pts)
sc . sc E—
i e e iy
T ey N T R—p— T Exreay Rniice Peak Search
arker 1 1.709993000000 GHz Trig: Frea Run #Avg Type: Log-Pr meElizaass) ek Sear arker 1 1.755006000000 GHz Trio Fres Fum #avg Type: Log-Pur wElEiss eak Searc
o ™ ahsan: 3 B oerlt NNHN N T Wi T atesors 3048 CerlAH RN
Ref Offset 16 d8 Mkr1 1.709 993 GHz NextPeak Ref Offset 16 B Mkr1 1.755 006 GHz NextPeak
{ggeiciv__Ref 30.00 dBm -32.08 dBm {ggeielv__Ref 30.00 dBm -28.96 dBm
00 Next Pk Right| | -, Next Pk Right|
100 100
Next Pk Left Next Pk Left
0o . 0oo =
/
100 |‘ ] 100 FOE |
Marker Defta| Marker Defta|
=0 =0
|
;0 1__ ;0 - ' S
I o i b Mkr—CF| e AT A s i) Mkr—CF
o 0o
“o mikr—RefLvif || < Mkr—RefLv|
a0 a0
More| More,
Center 1.7100000 GHz Span 1.000 MHz 1ot 2| || center 1.7550000 GHz Span 1.000 MHz 1of2,
#Res BW 30 kHz #VBW 100 kHz #Sweep 1.00 s (1001 pts) #Res BW 30 kHz #VBW 100 kHz #Sweep 1.00 s (1001 pts)
sc. smanus sc. mamus.
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LTE BAND 4

CHANNEL BANDWIDTH: 5MHz

CHANNEL

Agilent Spectrum Analyzer - Swopt A

19975

1RB

CHANNEL

hgilent Spectrum Analyzer - Swopt SA

20375

1RB

CRET i T T e W Jme E==m RAITICE (10585 D o
arker 1 1.709990000000 GHz TvigiFroa Rum #hvg Type: Log-Pur R ook Search arker 1 1.755002000000 GHz R #avg Type: Log-Pur maEizsits eak Search
o ™ ahsan: 3 B oerlt NNHN N T Wi T atesors 3048 CerlAH RN
Ref Offset 16 d8 Mkr1 1.709 990 GHz NextPeak Ref Offset 16 B Mkr1 1.755 002 GHz NextPeak
{ggeiciv__Ref 30.00 dBm -25.59 dBm {ggeielv__Ref 30.00 dBm -25.41 dBm
00 Next Pk Right| | -, Next Pk Right|
100 100 .
Next Pk Left Next Pk Left
oo oo
00 | 0.0 BT |
Marker Defta Marker Deita
=0 . =0 y
300, 300, BN
- Mkr—CF Mkr—CF|
400 - 400
“o mikr—RefLvif || < Mkr—RefLv|
a0 a0
More| More,
Center 1.7100000 GHz Span 1.000 MHz 1ot 2| | center 1.7550000 GHz Span 1.000 MHz 1of2,
#Res BW 100 kHz #VBW 300 kHz #8weep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
sc . sc E—
i e e iy
T e N T R—p— T e Rniice Peak Search
arker 1 1.700998000000 GHz #Avg Type: Log-Pr waElizaesg) FeakSeard arker 1 1.755008000000 GHz #avg Type: Log-Pur eak Searc
FNO: Wida C57 Trig: Frea Run T 1 A PNO: Wik o7 Trig: Fres Run
WGainlow ~  BAtten: 30 dB oeTA NNKNK WWGainow — #Atten: 30 dB
Ref Offset 16 d8 Mkr1 1.709 998 GHz NextPeak Ref Offset 16 B Mkr1 1.755 008 GHz NextPeak
{ggeiciv__Ref 30.00 dBm -32.95 dBm {ggeielv__Ref 30.00 dBm -28.89 dBm
00 Next Pk Right| | -, Next Pk Right|
100 100
- Next Pk Left - Next Pk Left
oo om0
100 _— 100 —
Marker Defta| Marker Defta|
=0 =0
1
1 4
=0 =0 AR -
- S Mkr—CF Mkr—CF|
400 400
“o mikr—RefLvif || < Mkr—RefLv|
a0 a0
More| More,
Center 1.7100000 GHz Span 1.000 MHz 1ot 2| || center 1.7550000 GHz Span 1.000 MHz 1of2,
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
sc. smanus " mamus.
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LTE BAND 4

CHANNEL BANDWIDTH: 10MHz

CHANNEL

Agilent Spectrum Analyzer - Swopt A

20000

===

LI o
#hvg Type: Log-Prr

1RB

[L106:45 PM Dec 31, 2014

CHANNEL

hgilent Spectrum Analyzer - Swopt SA

20350

SENSEIN

1RB

m

ENETE [T y e
arker 1 1.700997000000 GHz =[1z3:55| FeokSearch arker 11.755004000000 GHz #hvg Type: Log-Pur Peak Search
FNO: Wida C57 Trig: Frea Run iR PNO: Wik o7 Trig: Fres Run
WGainlow ~  BAtten: 30 dB oeTA NNKNK WWGainow — #Atten: 30 dB
Ref Offset 16 d8 Mkr1 1.709 997 GHz NextPeak Ref Offset 16 B Mkr1 1.755 004 GHz NextPeak
{ggeiciv__Ref 30.00 dBm -33.26 dBm {ggeielv__Ref 30.00 dBm -33.65 dBm
00 Next Pk Right| | -, Next Pk Right|
100 > 100
Next Pk Left Next Pk Left
000 000
0.0 Hor | 0.0 Errs |
Marker Defta Marker Deita
20 » 20 _
0 ! = - 0 {
- Mkr—CF| Mkr—CF
00 e - 00 - R ——
“o mikr—RefLvif || < Mkr—RefLv|
a0 a0
More| More
Center 1.7100000 GHz Span 1.000 MHz 1or2{ || center 1.7550000 GHz Span 1.000 MHz 1012
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
sc sramus. sc amamis
Agilont Spoctrum Analyzer - Swopt SA [ — ———y
£3 8 oo e haLiceiorismbe | [T ey Y T ey
arker 1 1.709988000000 GHz Whvg Type: Log-Pur waElizasss| PoskSearch arker 1 1.755032000000 GHz #hvg Type: Log-Pur mazli33455| Peak Search
PHO: Wiis o T¥ig: Free Run TR A PHO: Trig: Free Run THFE i
#hmen: 30 d5 ceTla NRINK s Ahtten: 30 48 wET|A RN
NextPeak| Next Peak|
Ref Offset 16 d8 Mkr1 1.709 988 GHz Ref Offset 15 B Mkr1 1.755 032 GHz
{ogeidiv__Ref 30.00 dBm -37.05 dBm [ogeidv_Ref 30.00 dBm -30.80 dBm
00 Next Pk Right 00 Next Pk Right
o o
Next Pk Left Next Pk Left
000 000
100 1@ 100 re |
Marker Defta Marker Deita
200 200
1
00 0.0 = = . -
Q‘ i p Mkr—CF e MKkrCF|
wgf= = s B e w0
w0 mikr—RefLvif || *° Mkr—Ref Ly
a0 a0
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 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
sc sramus. sc amamis
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LTE BAND 4

CHANNEL BANDWIDTH: 15MHz

CHANNEL

Agilent Spectrum Analyzer - Swopt A

20025

===

1RB

Fr[11:14/58 PMDoc 31, 2000

CHANNEL

hgilent Spectrum Analyzer - Swopt SA

20325

SENSEIN

1RB

m

s

STATUS.

s

sTaTUS

CRET RLia W lme R
arker 1 1.700992000000 GHz TraFreaFun #Avg Type: Log-Puir miligaass| PeskSearch arker 11.755303000000 GHz TrigFresRun g Type: Log-Pwr wElizaass| PeskSearch
o ™ ahsan: 3 B oerlt NNHN N T Wi T atesors 3048 CerlAH RN
Ref Offset 16 d8 Mkr1 1.709 992 GHz NextPeak Ref Offset 16 B Mkr1 1.755 303 GHz NextPeak
{ggeiciv__Ref 30.00 dBm -37.67 dBm {ggeielv__Ref 30.00 dBm -37.17 dBm
00 Next Pk Right| | -, Next Pk Right|
100 100
Next Pk Left Next Pk Left
oo oo
0.0 Hor | 0.0 Errs |
Marker Defta Marker Deita
=0 =0
£} - 310 —
— Mkr—CF Mkr—CF|
00| — 8 - a0 B i -
“o mikr—RefLvif || < Mkr—RefLv|
a0 a0
More| More|
Center 1.7100000 GHz Span 1.000 MHz 1ot 2| || center 17550000 GHz Span 1.000 MHz 1of2,
#Res BIW 150 kHz #VBW 470 kHz #Sweep 1.00's (1001 pts) #Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts)
sc . sc E—
i e e iy
T ey N T Rp— T Exreay AL er TS e Peak Search
arker 1 1.709997000000 GHz R #Avg Type: Log-Purr mEfizassa| Pesk Searc arker 1 1.755130000000 GHz ] g FresFun g Type: Log-Pur ] sk Searc
Foanon * ahitan: 0 68 el A ENO:Wido T TresFras P P
Ref Offset 16 d8 Mkr1 1.709 997 GHz NextPeak Ref Offset 16 B Mkr1 1.755 130 GHz NextPeak
{ggeiciv__Ref 30.00 dBm -36.62 dBm {ggeielv__Ref 30.00 dBm -32.52 dBm
00 Next Pk Right| | -, Next Pk Right|
100 0
Next Pk Left Next Pk Left
oo oo
100 _— 100 —
Marker Defta| Marker Defta|
=0 =0
0 . 0 ¥
¢ ] Mkr—CF - A~ . T /PSS DU I § Mkr—CF|
400 - i - 400
“o mikr—RefLvif || < Mkr—RefLv|
a0 a0
More| More|
Center 1.7100000 GHz Span 1.000 MHz 1ot 2| || center 17550000 GHz Span 1.000 MHz 1of2,
#Res BIW 150 kHz #VBW 470 kHz #Sweep 1.00s (1001 pts) #Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts)
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LTE BAND 4

CHANNEL BANDWIDTH: 20MHz

CHANNEL

Agilent Spectrum Analyzer - Swopt A

20050

1RB

CHANNEL

hgilent Spectrum Analyzer - Swopt SA

20300

1RB

T e T e —— [T Ere=m BeLiice Peak Search
arker 1 1.709934000000 GHz TvigiFroa Rum #avg Type: Log-Per TaEliaasg)  reskSeare arker 11.755056000000 GHz TrigtFree Run By Type: LogPur wEEIes cek Seard
o ™ ahsan: 3 B oerlt NNHN N T Wi T atesors 3048 CerlAH RN
Ref Offset 16 d8 Mkr1 1.709 994 GHz NextPeak Ref Offset 16 B Mkr1 1.755 056 GHz NextPeak
{ggeiciv__Ref 30.00 dBm ~40.15 dBm {ggeielv__Ref 30.00 dBm -37.07 dBm
00 Next Pk Right| | -, Next Pk Right|
100 100
Next Pk Left Next Pk Left
000 000
0.0 Hor | 0.0 Errs |
Marker Defta Marker Deita
;0 ;0
20 20
, - Mkr—CF| . .1 Mkr—CF
0o e 4 0o e SAa. -
“o mikr—RefLvif || < Mkr—RefLv|
a0 a0
More| More,
Center 1.7100000 GHz Span 1.000 MHz 1otz | Center 1.7550000 GHz Span 1.000 MHz 1of2,
#Res BW 180 kHz #VBW 560 kHz #8weep 1.00 s (1001 pts) #Res BW 180 kHz #VBW 560 kHz #Sweep 1.00 s (1001 pts)
sc srams sc sranus
i e e T —————ry
- ez T Rp— - ey y Yo Peak Search
arker 1 1.709913000000 GHz Trig: Frea Run #Avg Type: Log-Pr malizaass) ek Sear arker 1 1.755010000000 GHz Trio Fres Fum #avg Type: Log-Pur wElEiis eak Searc
o ™ ahsan: 3 B oerlt NNHN N T Wi T atesors 3048 CerlAH RN
Ref Offset 16 d8 Mkr1 1.709 913 GHz NextPeak Ref Offset 16 B Mkr1 1.755 010 GHz NextPeak
{ggeiciv__Ref 30.00 dBm -36.16 dBm {ggeielv__Ref 30.00 dBm -36.08 dBm
00 Next Pk Right| | -, Next Pk Right|
100 100
Next Pk Left Next Pk Left
000 000
100 _— 100 —
Marker Defta| Marker Defta|
;0 ;0
20 20
3 Mkr—CF| ¢ Mkr—CF|
wof- " — - - 0o
“o mikr—RefLvif || < Mkr—RefLv|
a0 a0
More| More,
Center 1.7100000 GHz Span 1.000 MHz 1otz center 1.7550000 GHz Span 1.000 MHz 1of2,
#Res BW 180 kHz #VBW 560 kHz #Sweep 1.00 s (1001 pts) #Res BW 180 kHz #VBW 560 kHz #Sweep 1.00 s (1001 pts)
usc srams usc —
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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 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 17 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.

4.6.3 TEST SETUP

COMMUNICATION

SIMULATOR POWER SPLITTER E SPECTRUM
ANALYZER

10dB ATTENUATION

PAD
EUT
4.6.4 TEST RESULTS
FREQUENCY RANGE: 30MHz~8GHz
LTE BAND 17
CHANNEL 23790
5MHz / QPSK 10MHz / QPSK
Agilon Spoctrum Analyzer - Swopt SA -
A 05 i, FE) 015 S A5
arker 1 1.422827141357 GHz | regifros Fun Avg Type: Log-Pur Peak Search K rFresun Avg Type: Log-Pur
Foston * Hhtan: 30 65 verfe AN Fionton ~ #hcton:30 48 e
Mkr1 1.422 8 GHz NextPeaky Mkr1 1.413 NextPeak|
19, 38idiv Rer 33,00 g -25.04 dBm 1o gsia Ret 35,00 dm -20.75 dBm
Next Pk Right Next Pk Right
‘o Next Pk Left ‘o Next Pk Left
500 500
. Marker Defta . Marker Deita|
150 150 ’1
1
- L -
Mkr—CF| Mkr—CF
350 i o g - %0 1 ks N - o e
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FREQUENCY RANGE: 30MHz~18GHz

LTE BAND 4
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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 PROCEDURES

a. 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.

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.I.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
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4.7.4 TEST SETUP

Radio absorbing material Shielded Case Ground Plane

Spectrum

o o
o Qg

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 17
CHANNEL BANDWIDTH: 10MHz / QPSK

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9
0 Level (dBm/m) Date: 2014-12-31
-10.0] PART 2f(B4/B1T}
-6dB
-20.0]
-30.0
-40.0)
i
-50.0( =23
1
-60.0| b
45
-10.0]
3 30 1824, 3618, 5412, T206. 9000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B4/B17) 3m Horizontal
Remark : LTE_Band 17_QPSK(1,0)_18M_CH2379@
Tested by: Karl Lee
Plane : X
Read Limit Ower
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB,/m
1 100.47 -54.23 -44.23 -13.60 -41.23 -10.08 Peak
2 182.82 -51.52 -45.90 -13.00 -38.52 -5.62 Peak
3 263.82 -51.97 -46.34 -13.00 -38.97 -5.63 Peak
4 379.80 -67.53 -63.76 -13.00 -54.53 -3.77 Peak
5 622.70 -68.41 -68.58 -13.00 -55.41 0.17 Peak
6 974.80 -63.94 -69.13 -13.00 -508.94 5.19 Peak
7 pp 1420.00 -45.45 -51.81 -13.8@ -32.45 6.36 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
{}Le-w.ﬂ {dBm/m) Date: 2014-12-31
-10.0 PART 27{B4/B17)
-6dB
-20.0
-30.0|
-40.0|
50.0| 7
2
-60.0| 3 B
4 5
-70.0|
e 30 1824. 3618. 5412, T206. 9000
Frequency (MHz)
Site 966 chamber 1
Condition: PART 27(B4/B17) 3m Vertical
Remark LTE_Band 17_QPSK(1,8)_16M_CH23790
Tested by: Karl Lee
Plane : X
Read Limit  Owver
Fregq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 47.81 -58.95 -45.84 -13.080 -45.95 -13.11 Peak
2 153.39 -56.42 -48.56 -13.80 -43.42 -7.86 Peak
3 249.51 -61.62 -56.18 -13.80 -48.62 -5.52 Peak
4 379.18 -69.75 -65.92 -13.80 -56.75 -3.83 Peak
5 618.580 -68.11 -68.33 -13.80 -55.11 ©.22 Peak
6 976.20 -63.28 -68.47 -13.00 -50.28 5.19 Peak
7 pp 1420.00 -52.52 -58.88 -13.80 -39.52 6.36 Peak
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LTE BAND 4

CHANNEL BANDWIDTH: 20MHz / QPSK

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 13

oLevel (dBmim)

Date: 2014-12-30

-10.0

PART 27(B4/B17)

-6dB

-20.0

-40.0

10

7
-60.0|
6
5
-70.0]
80 30

Site :
Condition:
Remark :
Tested by:
Plane :

3824,

966 chamber 1
PART 27(B4/B17) 3m Horizontal
LTE_Band 4_QPSK(1,8)_20M _CH20175
Charles Hsiao

z

Freq

Level

Read
Level

T618.

Limit
Line

Frequency (MHz)

Over
Limit

11412,

Factor

Remark

MHz

693

D 00 = T LA L pa e

[

98.
170.
246.
384.

58
48
27
70

.40
974.
3465.
5197.
pp 6930.
8662.

1@
e
50
6o
50

dBm/m

-53.29
-52.24
-559.14
-67.74
-67.89
-63.84
-45.26
-39.26
-32.50
-34.48

dBm

-43.11
-45.64
-53.58
-64.22
-67.54
-69.082
-59.60
-59.38
-55.37
-58.69

dBm/m

-13.
-13.
-13.
-13.
-13.
-13.
-13.
-13.
-13.
-13.

ae
ae
ae
ae
ae
ae
ae
ae
ee
ee

-32.
-26.
-19.

-21

dB

.29
.24
.14
.74
.89
.84
26
26
50
.48

dB/m

-18.
-6.
-5.
-3.
-8.

.18

14.

20.

22.

24,

18
60
56
52
35

34
12
87
21

Peak
Peak
Peak
Peak
Peak
Peak
Peak
Peak
Peak
Peak

15206. 19000
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
DLeveI (dBm/m) Date: 2014-12-30
-10.0| PART 2F(B4/B17)
-6dB
-20.0
-30.0]
9
a 10
-40.0]
7
-50.0]
£
-60.0] 8
B
£
-70.0]
8 30 3824, 7618. 11412, 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B4/B17) 3m Vertical
Remark : LTE_Band 4_QPSK(1,8)_28M_CH20175
Tested by: Charles Hsiao
Plane HA
Read Limit  Owver
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 48.36 -55.36 -41.93 -13.8@ -42.36 -13.43 Peak
2 149.87 -54.18 -46.25 -13.88 -41.18 -7.93 Peak
3 228.62 -65.79 -59.89 -13.8@ -52.79 -5.90 Peak
4 479.90 -70.26 -65.56 -13.08 -57.26 -4.70 Peak
5 761.80 -68.87 -67.66 -13.88 -55.87 -0.41 Peak
6 969.20 -63.51 -68.68 -13.8@ -50.51 5.17 Peak
7 3465.80 -47.20 -61.54 -13.00 -34.20 14._34 Peak
8 5197.58 -39.14 -59.26 -13.00 -26.14 20.12 Peak
9 pp 6930.80 -36.62 -59.49 -13.00@ -23.62 22.87 Peak
10 8662.50 -37.61 -61.82 -132.00 -24.61 24.21 Peak
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5 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: 886-3-5935343
Fax: 886-2-26051924 Fax: 886-3-5935342

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

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

The address and road map of all our labs can be found in our web site also.
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6 APPENDIX A — MODIFICATIONS RECORDERS FOR
ENGINEERING CHANGES TO THE EUT BY THE LAB

No modifications were made to the EUT by the lab during the test.

---END---
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