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

Report No.: RF160621C25-6 Page No. 1/44 Report Format Version: 6.1.1




)

Table of Contents

Release CoNtrol RECOIU ......cooiiiiiiiiiieeee e, 3
1 Certificate Of CONTOIMITY ..ot e e e e s e e e e e e e st bbb e e e e e e e e e annbeaeeas 4
2 SUMMArY Of TEST RESUITS ..ot e ettt e e e e e s bbb e e e e e e e e e sanbbeeeeaaeeeaannes 5
2.1 MeasuremMeENnt UNCEIAINTY ........oiuiiiiiiiiie ittt ettt e e s et e e e bt e e e s bbe e e e ebbe e e s enbaeeeennnees 5
2.2 TesSt Site aNd INSITUMENES ....eiiiiiiiie ettt e e e sttt e e s stb et e e ettt e e s bbe e e e ebbeeesanbaeeesannees 6

R e Tl = 1 Lo} o] a0 =14 To Y o H S PPPPPPPPPPPNt 7
3.1 General DesCrPtioN Of EUT ......uiiiiiiiiiiiiiii et e st e e e e s s s s e e e e e e e snnnbn e e e e eeeassnstnneeeeeeeannnnes 7
3.2 Configuration of SYStEmM UNAEr TEST.......uuuiiiiie i e e s e s e e e e e s e aasrraeeeeeeeaennnes 8
3.2.1 Description Of SUPPOI UNIES...ciiiii i e e e e s e e e e e e s ar e e e e e e s s nnnnrnneeeeeeas 8

3.3 Test Mode Applicability and Tested Channel Detalil ...........ccc.vvveiireii i 9
3.4 EUT Operating CONILIONS ........ciiiieiiiiiiiiieeee e s s ittt e e e e e et s s e e e e e e s s sasteeeeeeeessnssaaeeeeeeesssnnssneeeeeeesannnes 10
3.5 General Description of Applied Standards..........cc.uueeiieiiiiiiiiiec e 10

4 TeSt TYPES AN RESUILS ...ttt e e e e et bttt e e e e e e s bbb be e e e e e e e e sanbbbbeeeaeesaaaanbnnseaaaans 11
4.1 OULPUL POWET MEASUIEIMENT ......eiiieieiieiieieeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeerereeeeeeeeeeeeereereeereereerreeererrererererrrereens 11
4.1.1 Limits of OUtpUt POWETN MEASUIMEMENT .....uuviiiieeeiiiiiiieiee e e e e sssttieeee e e e s s ssntraeeeee e e e e annnteneeeeeeesnennnnees 11

o =S O e o Tod=To (U =2 RPRTPPPTRPRPN 11

TG T =21 B T (1 o PP PPPPt 12

O S LTS £ PP 13

4.2 Frequency Stability MEaASUIMEMIENT ........oiceiieiie e e e e e e e s e e e e e e s e et r e e e e e e e e nnnnbeeeeeaees 18
4.2.1 Limits of Frequency Stabiliity MEaSUrE€MENt..........ccuuuiiiieee e seaee e e e e enees 18

N = O o (o Tod=To (U PRI 18

T =2 S T [ o PP PPPPPt 18

o S S LTS £ PRSP 19

4.3 Occupied Bandwidth MEaSUIEMIENL........c..uuiiiiee e e it e e e e s sr e e e e e s s e e e e e e s s snnreaeeeee e e s s snnnrereeeeees 20
4.3.1 Limits of Occupied Bandwidth MeasuremMent............c..euvieeeiiiiiiiiiiee e e e e e s seeee e e e e e e enees 20

B =S e o Tod=To (U = PRSPPI 20

G TG T =21 S T (1 o SO PPPPPt 20

A S g LTS | PRI 21

4.4 Band EAQE MEASUIMEMENT .........uuiiiiiieeeiiiitiiete e e e e e s e sttt e e e e s s ssst e e eeaeesssastaeeeeaeeeseanstanreeaeeeaansnnreeeeeaens 23
4.4.1 Limits of Band EAgE MEASUIEIMENT ..........uuiiiieeeiiiiiiiiieie e e e e s ssttier e e e e e s s ssnrnreeeeeeesssnnnrnneeeeeeesnannes 23

O =2 B T (1 o PP PPPPPt 23

e B =S e o Tod=To (U =2 T PR 23

O S LTS | £ PRSP 24

4.5 Peak to AVEIrage RALIO ....ccicii it er e e e e e e e e e e e e e s e st e e e e e e s e a bt e e e e e e e annanrarrreeeen 32
4.5.1 Limits of Peak to Average Ratio MEASUIEMENT ...........cevviiiiiiiiiiiiieee e e e sreee e e e e e e s snrereeeeee e e e ennes 32

B =2 S T (1 o PRSPPIt 32

G B =S e o Tod=To (U =2 PP 32

A.5.4 TESERESUILS ..coeieeii ettt sttt ettt e st b et e e s bb et e e s bt e e sabbe e e e s bt e e e e nabb e e e e nnnreee s 33

4.6 Conducted SPUNOUS EMISSIONS .....ciiiiiiiiiiiiiiieee e e iestttie et e e e s s ss e e e e e e e s s ba e e e e e e e s s snntaaeeeeeeeannnnnreneeaeees 35
4.6.1 Limits of Conducted Spurious Emissions MeasUremMent............uevveeeeeiiiiireeeeeeessiniinnneeeeeesnnnns 35

B =2 S T (1 o PSP PPPPt 35

e B =S e o Tod =T o (U PRSP 35

A S LTS £ PRSP 36

4.7 Radiated EMISSION MEASUMEMENT. .....ccuuiiiiiiiiiie ettt ee ettt e e sttt e ettt e sbbe e e e sbbe e e e sbbeeeesbteeessneeeens 38
4.7.1 Limits of Radiated EMIiSSION MEASUIEMENT ........uuiiiiiiiiieiiiiiee it et ee et e e e e eesneeees 38

o =S O o o Tod=To (U PR 38

4.7.3 Deviation from TeSt StANUArd .........cooueiiiiiiiiie e e s snaeee s 38

R =2 ST (1 o PSPPIt 38

A.7.5 TESERESUILS ettt ettt ettt e e s tb et e e st et e e s bb et e e sabb et e e snba e e e e nnbbe e e e nnnreee s 39

5 Pictures Of TeST ArTANGEMENTS .. ...uiiii ittt e e e e e s e sb b be et e e e e e e s e abbbeeeeaaeessnbbebeeeaaeaaaannes 43
Appendix — Information on the Testing LaboratOories ... 44

Report No.: RF160621C25-6

Page No. 2/ 44 Report Format Version: 6.1.1




N7
Lo
2

a3k

BUREAU
VERITAS

Release Control Record

Issue No. Description Date Issued

RF160621C25-6 Original Release Jul. 26, 2016

Report No.: RF160621C25-6 Page No. 3/44 Report Format Version: 6.1.1




)

BUREAU
VERITAS

1 Certificate of Conformity

Product: Smartphone
Brand: HTC
Test Model: 2PUK220
Sample Status: Production Unit
Applicant: HTC Corporation
Test Date: Jun. 29, 2016 ~ Jul. 13, 2016

Standards: FCC Part 27, Subpart C, M

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.

.'U/f?ffd }’j‘,u nng_

Prepared by : , Date: Jul. 26, 2016

Vera Huang / Specialist

Approved by : , Date: Jul. 26, 2016
Stanley Wu / Assistant Manager
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2  Summary of Test Results

Applied Standard: FCC Part 27 & Part 2

FCC Test Item Result Remarks
Clause
2.1046 Equivalent Isotropic Radiated . .
27.50(h) Power Pass Meet the requirement of limit.
22'%05545 Frequency Stability Pass Meet the requirement of limit.
2.1049 Occupied Bandwidth Pass Meet the requirement of limit.
-- Peak to Average Ratio Pass Meet the requirement of limit.
22%1&?(}) Band Edge Measurements Pass Meet the requirement of limit.
2.1051 . o . -
27.53(m) Conducted Spurious Emissions Pass Meet the requirement of limit.
21053 Meet the requirement of limit.
27.53(m) Radiated Spurious Emissions Pass Minimum passing margin is -21.16 dB
' at 55.11 MHz.

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:

" . E Expended Uncertainty
easuremen requency
(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 1.0121 dB
Radiated Emissions above 1 GHz
18 GHz ~ 40 GHz 1.1508 dB
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2.2 Test Site and Instruments

MF

ipti Due Date of
Description & Model No. Serial No. Date of Calibration : :
Manaufacturer Calibration
Test Receiver N9038A MY51210203 Jan. 21, 2016 Jan. 20, 2017
Agilent Technologies
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
Loop Antenna EM-6879 269 Jul. 31, 2015 Jul. 30, 2016
Agilent Communications | gq60 gerjes 10 | MY53201073 Jul. 03, 2015 Jul. 02, 2017
Tester-Wireless
Preamplifier 310N 187246 Aug. 03, 2015 Aug. 02, 2016
Agilent
zg?lae’;]”tp“f'er 83017A MY39501373 Aug. 03, 2015 Aug. 02, 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-RF1-01
RF signal cable (RFC-SMS-100-S
ETS-LINDGREN 5D-FB MS-120+MY1337 Oct. 08, 2015 Oct. 07, 2016
9/4)
Cable-RF1-02
RF signal cable (RFC-SMS-100-N
ETS-LINDGREN 8D-FB MS-120+8120_51 Oct. 08, 2015 Oct. 07, 2016
40 2911)

Software E3
BV ADT 8.130425h 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

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.: RF160621C25-6

Page No. 6 /44

Report Format Version: 6.1.1




BUREAU
VERITAS

3  General Information

3.1 General Description of EUT

Product Smartphone
Brand HTC
Test Model 2PUK220

Status of EUT

Production Unit

Power Supply Rating

5.0 Vdc (adapter or host equipment)

3.85 Vdc (Li-ion battery)

Modulation Type

QPSK, 16QAM

LTE Band 7 (Channel Bandwidth: 5 MHz) 2502.5 ~ 2567.5 MHz
LTE Band 7 (Channel Bandwidth: 10 MHz) | 2505 ~ 2565 MHz
Frequency Range .
LTE Band 7 (Channel Bandwidth: 15 MHz) | 2507.5 ~ 2562.5 MHz
LTE Band 7 (Channel Bandwidth: 20 MHz) | 2510 ~ 2560 MHz
LTE Band 7 (Channel Bandwidth: 5 MHZz) 117.44 mW
LTE Band 7 (Channel Bandwidth: 10 MHz) | 125.40 mW
Max. EIRP Power .
LTE Band 7 (Channel Bandwidth: 15 MHz) | 110.10 mW
LTE Band 7 (Channel Bandwidth: 20 MHz) | 111.87 mW
LTE Band 7 (Channel Bandwidth: 5 MHz) 4M50G7D
. : LTE Band 7 (Channel Bandwidth: 10 MHz) | 8M97G7D
Emission Designator .
LTE Band 7 (Channel Bandwidth: 15 MHz) | 13M4G7D
LTE Band 7 (Channel Bandwidth: 20 MHz) | 17M9W7D

Antenna Type

Fixed External Antenna

Accessory Device

Refer to Note as below

Data Cable Supplied

Refer to Note as below

Note:

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

2. The device has 2 configurations as below.
Main sample (A): LCD Panel 1 + Battery 1
2nd sample (B): LCD Panel 2 + Battery 2

3. The above EUT information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications or user's manual.
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3.2 Configuration of System under Test

<Radiated Emission Test>

—0

EUT

(Powered from AC Adapter)

Earphone
Test table zzz

339

Universal Radio
Communication
Tester
*Kept in a remote area
<E.LR.P. Test>
EUT (Powered from battery)
Test table

555

Universal

Communication
Tester

Radio

*Kept in a remote area

3.2.1 Description of Support Units

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

Report No.: RF160621C25-6 Page No. 8/44

Report Format Version: 6.1.1




BUREAU
VERITAS

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:

EUT Configure Mode Test Sample
A Sample A
B Sample B
ST el Band EIRP Radiated Emission
Mode
A LTE Band 7 Z-plane Y-axis
B LTE Band 7 Z-plane Z-axis
LTE Band 7
EUT .
Configure Test Item Available Tested Channel Chanr_1e| Modulation Mode
Channel Bandwidth
Mode
20775 to 21425 | 20775, 21100, 21425 5 MHz QPSK, 16QAM | 1 RB/0 RB Offset
AB EIRP 20800 to 21400 | 20800, 21100, 21400 10 MHz | QPSK, 16QAM| 1 RB/0 RB Offset
20825 to 21375 | 20825, 21100, 21375 15MHz | QPSK, 16QAM| 1 RB/0 RB Offset
20850 to 21350 | 20850, 21100 21350 20 MHz | QPSK, 16QAM| 1 RB/0 RB Offset
20775 to 21425 21100 5 MHz QPSK 1 RB/ 0 RB Offset
A Frequency 20800 to 21400 21100 10 MHz QPSK 1 RB/ 0 RB Offset
Stability 20825 to 21375 21100 15 MHz QPSK 1 RB/ 0 RB Offset
20850 to 21350 21100 20 MHz QPSK 1 RB/ 0 RB Offset
20775 to 21425 | 20775, 21100, 21425 5 MHz QPSK, 16QAM | 25 RB/ 0 RB Offset
A Occupied 20800 to 21400 | 20800, 21100, 21400 10 MHz | QPSK, 16QAM | 50 RB /0 RB Offset
Bandwidth 20825 to 21375 | 20825, 21100, 21375 15MHz | QPSK, 16QAM| 75 RB /0 RB Offset
20850 to 21350 | 20850, 21100 21350 20 MHz | QPSK, 16QAM | 100 RB / 0 RB Offset
20775 to 21425 | 20775, 21100, 21425 5 MHz QPSK, 16QAM | 1 RB/0 RB Offset
A Peak to Average | 20800 to 21400 | 20800, 21100, 21400 10 MHz | QPSK, 16QAM| 1 RB/0 RB Offset
Ratio 20825 to 21375 | 20825, 21100, 21375 15MHz | QPSK, 16QAM| 1 RB/0 RB Offset
20850 to 21350 | 20850, 21100 21350 20 MHz | QPSK, 16QAM| 1 RB/0 RB Offset
20775 to 21425 20775, 21425 5 MHz QPSK, 16QAM | 25 RB/ 0 RB Offset
20800 to 21400 20800, 21400 10 MHz | QPSK, 16QAM | 50 RB /0 RB Offset
A Band Bdge 050515 21375 20825, 21375 15MHz | QPSK, 160AM | 75 RB/ 0 RB Offset
20850 to 21350 20850, 21350 20 MHz | QPSK, 16QAM | 100 RB / 0 RB Offset
20775 to 21425 21100 5 MHz QPSK 1 RB/ 0 RB Offset
A Conducted 20800 to 21400 21100 10 MHz QPSK 1 RB/ 0 RB Offset
Emission 20825 to 21375 21100 15 MHz QPSK 1 RB/ 0 RB Offset
20850 to 21350 21100 20 MHz QPSK 1 RB/ 0 RB Offset
A B Radiated 20850 to 21350 21100 20 MHz QPSK 1 RB/0 RB Offset
Emission

Note: This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation.
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Test Condition:
Test Item Environmental Conditions Input Power Tested By
EIRP 25 deg. C, 65 % RH 3.85 Vvdc Charles Hsiao
Frequency Stability 25 deg. C, 65 % RH 3.85 Vvdc Wayne Lin
Occupied Bandwidth 25 deg. C, 65 % RH 3.85 Vvdc Wayne Lin
Band Edge 25 deg. C, 65 % RH 3.85 Vvdc Wayne Lin
Peak to Average Ratio 25 deg. C, 65 % RH 3.85 Vvdc Wayne Lin
Condcudeted Emission 25 deg. C, 65 % RH 3.85 Vvdc Wayne Lin
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Charles Hsiao

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

The radiated peak output power shall be according to the specific rule Part 27.50(h)(2) that “User stations are
limited to 2 watts” and 27.50(i) specific that “Peak transmit power must be measure over any interval of
continuous transmission using instrumentation calibration in terms of rms-equivalent voltage.”

4.1.2 Test Procedures

EIRP 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.

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.

Report No.: RF160621C25-6 Page No. 11/ 44 Report Format Version: 6.1.1
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4.1.3 Test Setup
EIRP / ERP Measurement:

Radio ahsoxrbing material  ghielded Case

Spectrum

Ground Plane

]

[

00 0 o

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

Conducted Power Measurement:

COMMUNICATION
SIMULATOR

EUT

Report No.: RF160621C25-6
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4.14 TestResults
Conducted Output Power (dBm)

QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | High Ch 3GPP Low Ch | Mid Ch | High Ch | 3GPP
. 20775 21100 21425 MPR 20775 21100 21425 MPR
BW Size Offset
2502.5 | 2535.0 | 2567.5 (dB) 2502.5 | 2535.0 | 2567.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 21.80 21.73 21.53 0 20.84 20.79 20.56 1
1 12 21.74 21.66 21.46 0 20.79 20.72 20.48 1
1 24 21.60 21.55 21.35 0 20.66 20.59 20.35 1
7/5M 12 0 20.62 20.52 20.34 1 19.71 19.54 19.33 2
12 6 20.57 20.45 20.27 1 19.57 19.48 19.22 2
12 13 20.52 20.39 20.24 1 19.45 19.39 19.20 2
25 0 20.55 20.42 20.27 1 19.60 19.45 19.27 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
. 20800 21100 21400 MPR 20800 21100 21400 MPR
BW Size Offset
2505.0 | 2535.0 2565.0 (dB) 2505.0 | 2535.0 2565.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 21.85 21.79 21.62 0 20.90 20.82 20.63 1
1 24 21.79 21.73 21.59 0 20.84 20.77 20.55 1
1 49 21.70 21.64 21.44 0 20.70 20.65 20.40 1
7/ 10M 25 0 20.81 20.68 20.52 1 19.75 19.63 19.45 2
25 12 20.71 20.62 20.42 1 19.67 19.57 19.38 2
25 25 20.68 20.55 20.38 1 19.63 19.50 19.34 2
50 0 20.70 20.60 20.40 1 19.67 19.55 19.43 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
. 20825 21100 21375 MPR 20825 21100 21375 MPR
BW Size Offset
2507.5 2535.0 | 2562.5 (dB) 2507.5 2535.0 | 2562.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 21.90 21.84 21.70 0 20.95 20.87 20.71 1
1 37 21.86 21.80 21.65 0 20.89 20.81 20.63 1
1 74 21.74 21.71 21.50 0 20.77 20.72 20.46 1
7115M 36 0 20.90 20.76 20.67 1 19.84 19.74 19.59 2
36 19 20.79 20.73 20.58 1 19.76 19.71 19.53 2
36 39 20.76 20.68 20.54 1 19.70 19.65 19.49 2
75 0 20.77 20.72 20.63 1 19.78 19.69 19.53 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | High Ch 3GPP Low Ch | Mid Ch | High Ch | 3GPP
. 20850 21100 21350 MPR 20850 21100 21350 MPR
BW Size Offset
2510.0 2535.0 | 2560.0 (dB) 2510.0 2535.0 | 2560.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 21.95 21.90 21.77 0 21.00 20.95 20.80 1
1 50 21.92 21.86 21.71 0 20.94 20.91 20.72 1
1 99 21.86 21.78 21.57 0 20.88 20.82 20.70 1
7120M 50 0 21.00 20.87 20.77 1 19.99 19.87 19.77 2
50 25 20.88 20.85 20.70 1 19.91 19.84 19.69 2
50 50 20.86 20.81 20.69 1 19.83 19.79 19.65 2
100 0 20.88 20.84 20.70 1 19.91 19.83 19.73 2
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EIRP Power (dBm)
Mode A
LTE Band 7
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fr?ﬂﬂmezgcy ((;'g/r';\) ancrtrsfzjoé‘) EIRP (dBm) |EIRP (mW) PO'?L:/Z\?)“O”
20775 2502.5 -23.54 44.24 20.70 117.44
21100 2535.0 -23.77 44.20 20.43 110.33 H
21425 2567.5 -24.25 44.80 20.55 113.53
z 20775 2502.5 -29.19 44.19 15.00 31.63
21100 2535.0 -28.87 44.09 15.22 33.25 \%
21425 2567.5 -29.41 44.50 15.09 32.28
Channel Bandwidth: 5 MHz / 16QAM
20775 2502.5 -25.24 44.24 19.00 79.40
21100 2535.0 -24.87 44.20 19.33 85.64 H
21425 2567.5 -25.63 44.80 19.17 82.62
z 20775 2502.5 -30.11 44.19 14.08 25.59
21100 2535.0 -29.85 44.09 14.24 26.53 V
21425 2567.5 -30.35 44.50 14.15 26.00
LTE Band 7
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel Fr‘?mezr;cy (gg;) E:crtr:f?do;) EIRP (dBm) |EIRP (mW) PO'?S/ZVE‘)“O”
20800 2505.0 -23.62 44.34 20.72 118.06
21100 2535.0 -23.51 44.20 20.69 117.14 H
21400 2565.0 -23.74 44.72 20.98 125.40
z 20800 2505.0 -29.14 44.23 15.09 32.26
21100 2535.0 -29.07 44.09 15.02 31.75 V
21400 2565.0 -29.28 44.41 15.13 32.55
Channel Bandwidth: 10 MHz / 16QAM
20800 2505.0 -25.21 44.34 19.13 81.87
21100 2535.0 -24.79 44.20 19.41 87.24 H
21400 2565.0 -25.43 44.72 19.29 84.98
z 20800 2505.0 -30.19 44.23 14.04 25.33
21100 2535.0 -29.85 44.09 14.24 26.53 V
21400 2565.0 -30.41 44.41 14.00 25.10
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LTE Band 7
Channel Bandwidth: 15 MHz / QPSK
Plane | Channel Fr‘?mez';cy (;g’;) I:C;Crtr:::zgo;) EIRP (dBm) |EIRP (mW) PO'?SIZV”‘)“O”
20825 2507.5 -24.28 44.32 20.04 100.88
21100 2535.0 -24.17 44.20 20.03 100.62 H
21375 2562.5 -24.43 44.85 20.42 110.10
z 20825 2507.5 -28.89 43.99 15.10 32.37
21100 2535.0 -28.51 44.09 15.58 36.12 \%
21375 2562.5 -29.28 4451 15.23 33.34
Channel Bandwidth: 15 MHz / 16QAM
20825 2507.5 -25.28 44.32 19.04 80.13
21100 2535.0 -24.97 44.20 19.23 83.70 H
21375 2562.5 -25.64 44.85 19.21 83.33
z 20825 2507.5 -29.85 43.99 14.14 25.95
21100 2535.0 -30.03 44.09 14.06 25.46 \%
21375 2562.5 -30.47 4451 14.04 25.35
LTE Band 7
Channel Bandwidth: 20 MHz / QPSK
Plane | Channel Fr?&‘fzr;cy ((;‘I\g/r';) E:Crtr:fgoé‘) EIRP (dBm) |EIRP (mW) PO'?L:/Z\?)“O”
20850.0 2510.0 -23.84 44.16 20.32 107.65
21100.0 2535.0 -23.71 44.20 20.49 111.87 H
21350.0 2560.0 -24.43 4481 20.38 109.07
z 20850.0 2510.0 -29.76 44.78 15.02 31.77
21100.0 2535.0 -28.97 44.09 15.12 32.49 \%
21350.0 2560.0 -29.37 44.72 15.35 34.28
Channel Bandwidth: 20 MHz / 16QAM
20850.0 2510.0 -25.13 44.16 19.03 79.98
21100.0 2535.0 -25.02 44.20 19.18 82.74 H
21350.0 2560.0 -25.74 4481 19.07 80.67
z 20850.0 2510.0 -30.77 44.78 14.01 25.18
21100.0 2535.0 -29.86 44.09 14.23 26.47 \%
21350.0 2560.0 -30.63 44.72 14.09 25.64
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Mode B
LTE Band 7
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fr‘?mez';cy (;g’;) I:C;Crtr:::zgo;) EIRP (dBm) |EIRP (mW) PO'?S/ZVE‘)“O”
20775 2502.5 -23.61 44.24 20.63 115.56
21100 2535.0 -23.82 44.20 20.38 109.07 H
21425 2567.5 -24.34 44.80 20.46 111.20
z 20775 2502.5 -29.04 44.19 15.15 32.74
21100 2535.0 -28.76 44.09 15.33 34.10 V
21425 2567.5 -29.32 44.50 15.18 32.95
Channel Bandwidth: 5 MHz / 16QAM
20775 2502.5 -25.16 44.24 19.08 80.87
21100 2535.0 -24.86 44.20 19.34 85.84 H
21425 2567.5 -25.52 44.80 19.28 84.74
z 20775 2502.5 -30.06 44.19 14.13 25.89
21100 2535.0 -29.84 44.09 14.25 26.60 \%
21425 2567.5 -30.22 44.50 14.28 26.79
LTE Band 7
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel Fr?&‘fzr;cy ((;‘I\g/r';) E:Crtr:fgoé‘) EIRP (dBm) |EIRP (mW) PO'?L:/Z\?)“O”
20800 2505.0 -23.71 44.34 20.63 115.64
21100 2535.0 -23.52 44.20 20.68 116.87 H
21400 2565.0 -23.96 44.72 20.76 119.21
z 20800 2505.0 -29.08 44.23 15.15 32.70
21100 2535.0 -28.97 44.09 15.12 32.49 \%
21400 2565.0 -29.30 44.41 15.11 32.40
Channel Bandwidth: 10 MHz / 16QAM
20800 2505.0 -25.16 44.34 19.18 82.81
21100 2535.0 -24.88 44.20 19.32 85.45 H
21400 2565.0 -25.14 44.72 19.58 90.84
z 20800 2505.0 -30.09 44.23 14.14 25.92
21100 2535.0 -29.92 44.09 14.17 26.11 Vv
21400 2565.0 -30.27 44.41 14.14 25.92
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LTE Band 7
Channel Bandwidth: 15 MHz / QPSK
Plane | Channel Fr‘?mez';cy (;g’;) I:C;Crtr:::zgo;) EIRP (dBm) |EIRP (mW) PO'?SIZV”‘)“O”
20825 2507.5 -24.31 44.32 20.01 100.18
21100 2535.0 -24.19 44.20 20.01 100.16 H
21375 2562.5 -24.57 44.85 20.28 106.61
z 20825 2507.5 -28.89 43.99 15.10 32.37
21100 2535.0 -28.51 44.09 15.58 36.12 \%
21375 2562.5 -29.28 4451 15.23 33.34
Channel Bandwidth: 15 MHz / 16QAM
20825 2507.5 -25.16 44.32 19.16 82.38
21100 2535.0 -24.86 44.20 19.34 85.84 H
21375 2562.5 -25.66 44.85 19.19 82.95
z 20825 2507.5 -29.96 43.99 14.03 25.30
21100 2535.0 -29.84 44.09 14.25 26.60 \%
21375 2562.5 -30.24 4451 14.27 26.73
LTE Band 7
Channel Bandwidth: 20 MHz / QPSK
Plane | Channel Fr?&‘fzr;cy ((;‘I\g/r';) E:Crtr:fgoé‘) EIRP (dBm) |EIRP (mW) PO'?L:/Z\?)“O”
20850.0 2510.0 -23.91 44.16 20.25 105.93
21100.0 2535.0 -23.79 44.20 20.41 109.82 H
21350.0 2560.0 -24.52 4481 20.29 106.83
z 20850.0 2510.0 -29.64 44.78 15.14 32.66
21100.0 2535.0 -28.91 44.09 15.18 32.95 \%
21350.0 2560.0 -29.53 44.72 15.19 33.04
Channel Bandwidth: 20 MHz / 16QAM
20850.0 2510.0 -25.06 44.16 19.10 81.28
21100.0 2535.0 -25.16 44.20 19.04 80.11 H
21350.0 2560.0 -25.64 4481 19.17 82.55
z 20850.0 2510.0 -30.69 44.78 14.09 25.64
21100.0 2535.0 -30.01 44.09 14.08 25.57 \%
21350.0 2560.0 -30.52 44.72 14.20 26.30
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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’/gﬁg)e LTE Band 7 Limit (ppm)
5 MHz 10 MHz 15 MHz 20 MHz
3.85 0.000433925 | 0.000986193 | 0.001499014 | 0.000631164 25
3.6 0.001025641 | 0.001459566 | 0.001262327 | 0.000552268 25
4.4 0.00122288 0.001262327 | 0.000552268 | 0.000591716 25

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

Temp. (C)

Frequency Error (ppm)

LTE Band 7

5 MHz

10 MHz

15 MHz

20 MHz

Limit (ppm)

0.001499014

0.000433925

0.001262327

0.000828402

2.5

-20

0.001538462

0.000907298

0.000749507

0.000591716

2.5

-10

0.000710059

0.001380671

0.000907298

0.001380671

2.5

0.000828402

0.000552268

0.000631164

0.001301775

2.5

10

0.000670611

0.001143984

0.000512821

0.001262327

2.5

20

-0.000512821

-0.001301775

-0.001301775

-0.000907298

2.5

30

-0.000512821

-0.001341223

-0.001143984

-0.001577909

2.5

40

-0.000907298

-0.000946746

-0.000512821

-0.000394477

2.5

50

-0.001262327

-0.000946746

-0.001459566

-0.001025641

2.5
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4.3 Occupied Bandwidth Measurement

4.3.1 Limits of Occupied Bandwidth Measurement

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

4.3.2 Test Procedure

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

4.3.3 Test Setup

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

LTE Band 7
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
99 % Occupied 99 % Occupied
Channel | Frequency Bandwidth (MHz) Channel | Freduency Bandwidth (MHz)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
20775 2502.5 4.4951 4.4886 20800 2505.0 8.9679 8.9654
21100 2535.0 4.4902 4.4899 21100 2535.0 8.9681 8.9682
21425 2567.5 4.4895 4.4865 21400 2565.0 8.9694 8.9628

Spectrum Plot of Worst Value

5 MHz / QPSK 5 MHz / 16QAM
o : T (WP 0,230
‘Castar Freq: 2 502500000 GHz Radie Std: Nene H:
T TrigFres Aun Bwg|Hold> 411 T TrigFres Aun Avg|Heldz
HFGaiscl ow #Aren: 20 &8 Radie Devica: BTS HFGaiscl ow SArenc 30 48 Radie Device: BTS
Ref Offset 15 c8 Ref Offset 15 c8
10 d8idv  Ref 35.00 dBm 10 d8idv  Ref 35.00 dBm
Loa Log
=0 center Freq| ff =2 Center Freg
15 2 cHzfl ff o 2 GHz,
I 1 ] I
B L/ - B / LY
B I ecam D B P U v —
50 50
55 55
CF Step CF Step
ICenter 2.503 GHz Span 10 MHz| lasio : Man ICenter 2.535 GHz Span 10 MHz| lasio : Man
#Res BW 100 kHz #VBW 300 kHz #Sweep 300 msf #Res BW 100 kHz #VBW 300 kHz #Sweep 300 msf
Occupled Bandwidth Total Power 22.3 dBm FreqOffset Occupled Bandwidth Total Power 21.5 dBm FreqOffset
4.4951 MHz o 4.4899 MHz o
Transmit Freq Error =197 Hz OBW Power 99.00 % Transmit Freq Error 503 Hz OBW Power 99.00 %
x dB Bandwidth 4.829 MHz x dB -26.00 dB x dB Bandwidth 4.813 MHz xdB -26.00 dB
s status s s
10 MHz / QPSK 10 MHz / 16QAM
5 o : CECTEIEY p— § teary : CEIFTICITEETY p—
Conter Freq 2565000000 GHz ] Cuxwr ros 2osommmocis Radio Std: Hone auensy | |Center Freq 2.535000000 GHz e RO Bl Radia Std: Hone quency
HFGaiscl ow #Aren: 20 &8 Radie Devica: BTS HFGaiscl ow SArenc 30 48 Radie Device: BTS
Ref Offset 15 c8 Ref Offset 15 c8
10 dBidiv Ref 35.00 dBm 10 dBidiv Ref 35.00 dBm
Loa Loa
=0 center Freq| ff =2 Center Freg
15 2 cHzfl ff o 2 GHz,
. | .
15 JI || 15 JI ]|
250 P . 1\, 250 -/ . L
35 e | | T —— w0 I i M | s S
50 50
55 55
CF Step CF Step
ICenter 2.565 GHz Span 20 MHz| ICenter 2.535 GHz Span 20 MHz|
leries BW 200 kHz #VEW 1 MHz #oweep 300 ms| 212 Mand leres BW 200 kHz #VEW 1 MHz #oweep 300 ms| 212 Man
Occupled Bandwidth Total Power 22.2 dBm Fregofiset] | Occupled Bandwidth Total Power 214 dBm Freq Offset
8.9694 MHz o 8.9682 MHz o
Transmit Freq Error 826 Hz OBW Power 99.00 % Transmit Freq Error ~4.284 kHz OBW Power 99.00 %
x dB Bandwidth 9.542 MHz x dB -26.00 dB x dB Bandwidth 9.530 MHz xdB -26.00 dB
= stars = stars
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LTE Band 7

Channel Bandwidth: 15 MHz

Channel Bandwidth: 20 MHz

Channel

99 % Occupied

Frequency Bandwidth (MHz)

(MHz)

QPSK

16QAM

Channel

99 % Occupied

Frequency Bandwidth (MHz)

(MHz)

QPSK

16QAM

20825

2507.5

13.433

13.429

20850

2510.0

17.906

17.911

21100

2535.0

13.436

13.425

21100

2535.0

17.878

17.891

21375

2562.5

13.444

13.434

21350

2560.0

17.904

17.912

Spectrum Plot of Worst Value

15 MHz / QPSK

Agilewt Specteum Ansbrrer - Decupied EW

15 MHz / 16QAM

Agilewt Spectrum Aeabyrer - Decpind BW

' F "2 562500000 GHz | comrr;q-imam A Rﬂffs":;-uu’:"..?:m Frequency IC. Fi "2 562500000 GHz | comrr;q-imam o Rﬂffs':‘;-uu’:"..?:m Frequency
enler Freq 2 2 et Arglatdath ' onler Freq 2. R e )
A GalniLew Ahsten: 30 0B RadioDavice: BTS A GainiLew #Asten: 30 oB RadioDavice: BTS
Ref Offset 15 08 Ref Offset 15 08
10 dBidiv Rerl 35.00 dBm 10 dBidiv Rerl 35.00 dBm
Loa——T Lo
= Center Freg] || = Center Freq|
2 Ghiz] 2 Ghiz]
. Jlr k . } ll'n
o o fr T [ SO - — ‘h_"_""““""ﬁ—
450 450
5% 5%

CF Step| CF Step
lcenter 2.563 GHz Span 30 Mz, ., o000 el licenter 2563 GHz ‘Span 30 MHzZ 31000000 Wiz
[#Res BW 300 kHz #VBW 1 MHz #Sweep 300 ms| [#Res BW 300 kHz #VBW 1 MHz #Sweep 300 ms|

Occupied Bandwidth Total Power 22.1dBm q [a? jed Total Power 21.2dBm Freq Offset]
13.444 MHz Ohs 13.434 MHz Ohs
Transmit Freq Error 5.146 kHz OBW Power 99.00 % Transmit Freq Error 3.731 kHz OBW Power 99.00 %
x dB Bandwidth 14.23 MHz xdB -26.00 dB x dB Bandwidth 14.22 MHz xdB -26.00 dB
usa usa

20 MHz / QPSK

Agilewt Specteum Ansbrrer - Decupied EW

Agilewt Spectrum Aeabyrer - Decpind BW

20 MHz / 16QAM

' F "2 510000000 GHz | comrr;q-immmam A R?;Ig’;;r_u"::nﬂ?:m Frequency IC. Fi "2 560000000 GHz | comrr;q-inwnnmam A R?HJI?E‘\;?M:‘;?:JW Frequency
enler Freq 2 2 et Argiatdzth ' onler Freq 2. T Avaeeon )
A GalniLew Ahsten: 30 0B RadioDavice: BTS A GainiLew #Asten: 30 oB RadioDavice: BTS
Ref Offset 15 08 Ref Offset 15 08
10 dBidiv Rerl 35.00 dBm 10 dBidiv Rerl 35.00 dBm
Log———T——— Lo
Center Freg| Center Freq|
2 Gzl 2. Gzl
. ] .
s S N —— —L
450 450
5% 5%

CF Step| CF Step
icenter 2.51 GHz ‘Span 40 MHzZ 4o0000 el licenter 256 Gz ‘Span 40 MHzZ 41000000 Wiz
[#Res BW 430 kHz HVEW 1.3 MHz #Sweep 300 ms] [#Res BW 430 kHz HVEW 1.3 MHz #Sweep 300 ms]

Occupied Bandwidth Total Power 22.0dBm q [a? jed Total Power 21.0 dBm Freq Offset]
17.906 MHz Ohs 17.912 MHz Ohs
Transmit Freq Error 6.899 kHz OBW Power 99.00 % Transmit Freq Error 3.928 kHz OBW Power 99.00 %
x dB Bandwidth 19.04 MHz xdB -26.00 dB x dB Bandwidth 19.00 MHz xdB -26.00 dB
s s
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4.4

Band Edge Measurement

4.4.1 Limits of Band Edge Measurement

According to FCC 27.53(I)(4) specified that power of any emission outside of the channel edge must be
attenuated below the transmitting power (P) by a factor shall be not less than 40 + 10 log (P) dB on all
frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 log (P) dB on all
frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 log (P) dB on all
frequencies more than X megahertz from the channel edge, where X is the greater of 6 megahertz or the
actual emission bandwidth. In addition, the attenuation factor shall not be less that 43 + 10 log (P) dB on all
frequencies between 2490.5 MHz and 2496 MHz and 55 + 10 log (P) dB at or below 2490.5 MHz. In the 1

MHz

bands immediately outside and adjacent to the frequency block a resolution bandwidth of at least two

percent may be employed, except when the 1 megahertz band is 2495-2496 MHz, in which case a resolution
bandwidth of at least one percent may be employed.

442 Test Setup

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

4.4.3 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 20 MHz. RB of the spectrum is
100 kHz and VB of the spectrum is 300 kHz (Channel bandwidth 5 MHz).

d. The center frequency of spectrum is the band edge frequency and span is 40 MHz. RB of the spectrum is
100 kHz and VB of the spectrum is 300 kHz (Channel bandwidth 10 MHz).

e. The center frequency of spectrum is the band edge frequency and span is 60 MHz. RB of the spectrum is
200 kHz and VB of the spectrum is 1 MHz (Channel bandwidth 15 MHz).

f.  The center frequency of spectrum is the band edge frequency and span is 80 MHz. RB of the spectrum is
200 kHz and VB of the spectrum is 1 MHz (Channel bandwidth 20 MHz).

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

LTE Band 7
Channel Bandwidth: 5 MHz / QPSK
<Adjacent Channel Band Edge>
25 RB Channel |

20775 |
Low

Channel | 20775 | 25 RB

Spectrum
x Wae

by

1

o 75075 Gitr 1001 prs 7.5 Mz Spen 75,0 Wz i L
7 Result Summary L s 25wz e ) N
F Ghane 1 Tinnchwidhy L Difset 1 B L Mo
i 5.0 MH 20.86 dBm 1 Bancwiith L atiset 1 Power L
- 20.86 dBEm 000 MHE 20.83 dEm
Lhaonel Il L 1 A L s - 20.83 dBm
Adj -19.93 dBm -10.71 dbm | vt 1 st l 'f‘” -3 1
Al -37.51 dBm ~36.50 dBm 1 X M &0 M -13.19 dBm
------- 31.39 dBm -39.78 dBm It o0 Sz 50 M -35.26 dEm -37.96 dBm
CEr L oy . .
= ey [
-
i
] sy
s -
1001 prs 7.5 Mz S 750 W
L Difset 1 Bower L
21.14 dBm
21.14 dBm
Lo, s
! : ! -30.’;3"0 : -21.66 dbm
-33.89 dEm -34.98 dBm
-37.66 dEm -32.91 dBm

Channel

Agilent Spctrim Analyzes - Swpt S
¥

PeskSearch | |y orer 1 2.570008000000 GHz ) #hog Type: Log-Pue Fioak Search
3 PI0: Wede 0 11 Frea Run 11
Flaiailow Flaiailow FArarc 30 48 L
RefOfsst 16 68 Mkr1 2.500 000 GHz NextPeak RefOfsst 16 68 Mkr1 2.570 008 GHz NextPeak
{9geidv _ Ref 35.00 dBm -27.71 dBm {9geidv _ Ref 35.00 dBm -30.61 dBm
240 Next Pk Right{ | . Next Pk Right}
MNext Pk Left) MNext Pk Left)
L0 L0
p— Marker Delta p— Marker Delta
- 52
1
50 50
+ Mkr—CF [} Mir—CF
84 - 84 —
Mir—RefLv| Mir—RefLv|
&5, &5,
More More
Center 2.500000 GHz an 8.000 MHz 10f2) | Center 2.570000 GHz an 8.000 MHz 1002
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00s (1001 pts)
s status uscs tas
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LTE Band 7

Channel Bandwidth: 5 MHz / 16QAM

<Adjacent Channel Band Edge>

Channel |

20775 | 25 RB Channel

| 20775

| 25 RB

High

o 75075 Gitr 101 prs 7.5 Mz SHipen 750 Wz i
7 Result Sumeray, — L prs FENTI e ) N
B : 1 Tinnchwidhy L Olfsar 1 Bower L Mo
5.0 MH 19.95 dBm 1 Bancwiith L ofiset 1 Bower 1
19.95 dBm .000 M 19.88 dEm
15.88 dBm
L A L e A
] -23.1 Bm - dBm
it 2114 dEm -30.00 dBm
[ T

o e
i
: L —
s —
i _ i
oF 25675 Gl 100 prs 2.5 MHzf Spen 75,0 Wz
2 Resull Sumimary
E : 1 Tinnchwidhy L Difset 1 Bomer L
500K MK 20.15 dEm
20.15 dBm
1 L 1 o L Mﬂ'
-11.97 ﬁ'll‘ -22.57 dbm
B5 dBm -37.06 dBm
-39.92 dBm -31.11 dBm
[ oy

<Channel Band Edge>

Channel

Agilent Spctrim Analyzes - Swpt S
¥

g Type: Log-Pue PeskSearch | | Marker 1 2.570000000000 GHz g Type: Log-Pur Paak Search
Wi Wide T 17 Free Run W Wi Wide T 17 Free Run 1
Flada:Low FArarc 30 48 L FaiaLaw Ehenc 30 &8 L
[ Mkr1 2.499 992 GHz NextPeak RefOfsst 16 68 Mkr1 2.570 000 GHz NextPeak
{9geidv _ Ref 35.00 dBm -30.11 dBm {9geidv _ Ref 35.00 dBm -31.88 dBm
240 Next Pk Right{ | . Next Pk Right}
MNext Pk Left) MNext Pk Left)
50 =
smad|  Marker Defta i) |  Marker Defta
15 15
350 1 350
4 Mkr—-CF “‘ Mir—CF
-¥a - -¥a = — e
“ mir—RerLvfl | + Mir—RefLv|
&5, &5,
More More
Center 2.500000 GHz an 8.000 MHz 1002) | Center 2.570000 GHz an 2.000 MHz 1002
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00s (1001 pts)
s stamus s -
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LTE Band 7

Channel Bandwidth: 10 MHz / QPSK

<Adjacent Channel Band Edge>

Channel

| 20800

| 50 RB Channel | 20800

| 50 RB

High

o ot -
i .
- = -
s e - B
— T T 1 | sone_ 1|
ox 7505 Gz 1001 prs 0 Mz S 4000 W i |
7 Result Sumimary o L) pra S0 Mz Sinaen LG N
E : 1 finnchwidihy L Difset 1 Evmer L Mo
00K e 20.61 dBm 1 Bancwiith L atiset 1 Power L
20.61 dBm 0 D) MHT %g.g g=l‘
A L Affsch. | R L . i
M “ZL6D dbm -:3.'4"57“ | 1 llses. l Luwer 1
-30.38 dBm =19.24 dBm 1 X A 50 Mt -13.90 dBm - dBm
2152 dEm 79 dBm It x 11000 M -31.70 dEm -30.38 dBm
CE L

ox 7505 Gz 1001 prs 0 Mz Spen 40,0 Wz
2 Result Suminany o
E : 1 finnchwidihy L Difset Boer L
000 M 20.65 dBm
20.65 dBm
1 L Afses. Lo L
MH? -13.67 Ull‘ -24.%'inm
i -30.25 dBm -31.29 dBm
-26.30 dEm -38.78 dBm
[ iy

<Channel Band Edge>

Channel

Agilent Spctrim Analyzes - Swpt S
¥

g Typa: Log-Pur PeskSearch | | Marker 1 2570048000000 GHz g Ty LogPur Puak Suarch
PI0: Wede 0 11 Frea Run Wi Wide T 17 Free Run ]
FGada: L ow SArenc 30 48 - FGada:l ow SArenc 30 48
[ Mkr1 2.499 992 GH NextPeak RefOfsst 16 68 Mkr1 2.570 048 GHz NextPeak
{9geidv _ Ref 35.00 dBm -31.91 dBm {9geidv _ Ref 35.00 dBm -33.68 dBm
240 Next Pk Right{ | . Next Pk Right}
MNext Pk Left) MNext Pk Left)
50 =
smad|  Marker Defta i) |  Marker Defta
15 15
50 50
! Mir—CF 1 Mkr—-CF
'
L — T T - - .0 —
“ mir—RerLvfl | + Mir—RefLv|
&5, &5,
More More
Center 2.500000 GHz an 8.000 MHz 1002) | Center 2.570000 GHz an 2.000 MHz 1002
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00s (1001 pts)
s stamus s -

Report No.: RF160621C25-6

Page No. 26 / 44

Report Format Version: 6.1.1



BUREAU
VERITAS

LTE Band 7
Channel Bandwidth: 10 MHz / 16QAM
<Adjacent Channel Band Edge>
Channel | 20800 | 50 RB Channel | 20800 | 50 RB
Low High
- | [y soecvar |

HMultiView Spectrum

Fief Lewel 000 B Dffast 1
st

1

S =
e T wom—11 L N} -
sgsam 1 - -
ox 7505 Gz 1001 prs 0 Mz S 4000 W i |
7 Result Sumimary o L) pra S0 Mz Sinaen LG N
F ¥ 1 L Difset 1 Ervmer L Mo
19.56 dBm 1 Bancwiith L Offsex 1 Bower L
19.56 dBEm 0000 MHT };g g=n
1 L 1 L Mﬂ' - -
-13. Bm -24.76 dbm L A Allset L e A
-31.30 dBm =30.11 dBm A 50 Mt ~15.02 dBm - dBm
2351 dEm 03 dBm 11000 M -32.69 dEm -31.23 dBm
CET K v Rardy | EREENENEN W TR
Do 3L 208 10673 D 3L 398 Hr03E0

Channel | 21400 | 50 RB
(e ] specirn |

Offaet 1
= s

0 en
e
. — -
o 588 iz 1001 prs A0 M/ St 40,0 B
2 Result Sumimany Ao
F hans 1 L affsct 1 Enwer. L
Txa (R 15.69 dBm
T T 19.69 dBm
Lhannel 1 L 1 A L
=] “34.76 dbm “25.93 fbm
A -30.52 dam -31.48 dom
A -37.57 dBm -39.98 dBm
G
Doy 3.0 2098 1asEe

<Channel Band Edge>
Channel

Agilent Spctrim Analyzes - Swpt S
¥

) Pesk Search | [Marker 1 2.570008000000 GHz ) Peik Search
PIN0: Wede 0 1T Fred Run ’ v Wede T 17 Frew Run
Flada:Low FArarc 30 48 Ll FaiaLaw Ehenc 30 &8
NextPeak NextPeak
Ref Offset 16 0B Mkri 2.499 984 GHz Ref Offset 16 0B
{9geidv _ Ref 35.00 dBm -33.58 dBm {9geidv _ Ref 35.00 dBm -34.47 dBm
240 Next Pk Right{ | . Next Pk Right}
MNext Pk Left) MNext Pk Left)
L0 L0 .
p— Marker Delta 1 | p— Marker Delta
15 15
>3] - :E0
1 Mkr—-CF 9 Mir—CF
[ ¢
o S— o 5 A —
“ mxr—RerLvl | Mxr—RefLvl
&5, &5,
More More
Center 2.500000 GHz Span 8.000 MHz 1002) | Center 2.570000 GHz Span 8.000 MHz 1002
#Res BW 100 kHz #VEW 300 kHz #Sweep 1.005 (1001 pts) #Res BW 100 kHz #VEW 300 kHz #Sweep 1.005 (1001 pts)
s - s -

Report No.: RF160621C25-6 Page No. 27/ 44 Report Format Version: 6.1.1




BUREAU
VERITAS

LTE Band 7
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LTE Band 7
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4.5 Peak to Average Ratio

45.1 Limits of Peak to Average Ratio Measurement

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

45.2 Test Setup

COMMUNICATION
SIMULATOR POWER SPLITTER | I: SPECTRUM
ANALYZER
20dB ATTENUATION
PAD
EUT

45.3 Test Procedures

1. Setresolution/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 7
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21100 2535.0 5.16 6.32 21100 2535.0 5.27 6.39
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LTE Band 7
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
Peak to Average Ratio Peak to Average Ratio
Frequenc Frequenc
Channel (I(\q/IHz) y (dB) Channel (ﬁ/IHz) y (dB)
QPSK 16QAM QPSK 16QAM
20825 2507.5 5.27 6.38 20850 2510.0 5.20 6.15
21100 2535.0 5.38 6.42 21100 2535.0 5.45 6.75
21375 2562.5 5.59 6.51 21350 2560.0 5.80 6.95
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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 55 +10 log10(P) dB. The limit of emission is equal to -25 dBm.

4.6.2 Test Setup

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

4.6.3 Test Procedure

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

b. Measuring frequency range is from 30 MHz to 26 GHz for LTE Band 7. 10dB attenuation pad is
connected with spectrum. RBW=1MHz and VBW=3MHz are used for conducted emission measurement.
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4.6.4 Test Results

LTE Band 7
Channel 21100
5 MHz / QPSK

Frequency Range : 30 MHz ~ 3 GHz
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30 MHz ~ 3 GHz
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Agilent Spctrim Analyzes - Swpt S
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15 MHz / QPSK

Agilent Spctrim Analyzes - Swpt S

Frequency Range :

30 MHz ~ 3 GHz

Agilent Spctrim Analyzes - Swpt S

Frequency Range : 3 GHz ~ 26 GHz
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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 55 +10 log10(P) dB. The limit of emission is equal to -25 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.I.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

L 1
Mmoo oo
O QO g G

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

Test Results

Mode A
LTE Band 7

Channel Bandwidth: 20 MHz / QPSK

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 13
l}L(-}‘\ui\el {dBm) Date: 2016-07-01
-10.0
-20.0
PART 2¥(B7/B41)
-30.0
-40.0
% T
-50.0
-60.0
B
-710.0
80
30 3824, 7618. 11412, 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B7/B41) Horizontal
Remark : LTE_Band 7_Link_CH21180
Tested by: Charles Hsiao
Read Limit  Owver
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 95.07 -58.73 -48.33 -25.88 -25.73 -18.48 Peak
2 140.43 -48.87 -41.15 -25.88 -23.87 -7.72 Peak
3 193.62 -49.77 -43.86 -25.88 -24.77 -5.91 Peak
4 315.40 -68.48 -54.62 -25.88 -35.48 -5.78 Peak
5 626.20 -68.22 -68.35 -25.88 -43.22 8.13 Peak
b 693.40 -68.38 -68.83 -25.88 -43.38 -8.35 Peak
7 pp 5070.00 -48.37 -67.76 -25.88 -23.37 19.39 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
DLml {dBm) Date; 2016-07-01
-10.0
-20.0
PART 2F(B7/B41)
-30.0
-40.0
7
500 |5
-60.0
45
-710.0
s 30 3824, 7618. 11412, 15206. 19000
Frequency {MHz)
Site : 966 chamber 1
Condition: PART 27(B7/B41) Vertical
Remark : LTE_Band 7 Link_CH21108
Tested by: Charles Hsiao
Read Limit Owver
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 pp 55.11 -46.16 -32.16 -25.80 -21.16 -14.86 Peak
2 148.53 -52.93 -45.83 -25.00 -27.93 -7.98 Peak
3 189.57 -57.84 -51.31 -25.88 -32.84 -5.73 Peak
4 343.48 -69.12 -63.66 -25.00 -44.12 -5.46 Peak
5 616.88 -68.56 -68.87 -25.00 -43.56 ©.31 Peak
6 691.30 -68.46 -68.12 -25.00 -43.46 -0.34 Peak
7 5070.80 -47.85 -67.24 -25.80 -22.85 19.39 Peak
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Mode B
LTE Band 7

Channel Bandwidth: 20 MHz / QPSK

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 13
l}L(-}‘\ui\el {dBm) Date: 2016-07-10
-10.0
-20.0
PART 2¥(B7/B41)
-30.0
-40.0
.
-50.0 L
-60.0
70.0 fﬁ
8 30 3824, 7618. 11412, 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 27(B7/B41) Horizontal
Remark : LTE_Band 7_Link_CH21180
Tested by: Charles Hsiao
Read Limit  Owver
Freqg Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 99.12 -52.18 -41.92 -25.88 -27.18 -18.18 Peak
2 150.42 -53.74 -45.79 -25.88 -28.74 -7.95 Peak
3 174.18 -57.29 -51.18@ -25.88 -32.29 -6.19 Peak
4 307.08 -61.11 -55.24 -25.88 -36.11 -5.87 Peak
5 587.78 -78.71 -78.61 -25.88 -45.71 -8.18 Peak
b 764.80 -78.71 -78.42 -25.88 -45.71 -8.29 Peak
7 pp 5070.08 -48.14 -67.53 -25.88 -23.14 19.39 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
o Level (dBm) Date; 2016-07-10
-10.0
-20.0
PART 2F(B7/B41)
-30.0
-40.0
7
-50.0
o
-60.0
4 6
-710.0
5
s 30 3824, 7618. 11412, 15206. 19000
Frequency {MHz)
Site : 966 chamber 1
Condition: PART 27(B7/B41) Vertical
Remark : LTE_Band 7 Link_CH21108
Tested by: Charles Hsiao
Read Limit Owver
Freq Level Level Line Limit Factor Remark
MHz dBm dBm dBm dB dB
1 52.41 -49.29 -35.23 -25.80 -24.29 -14.86 Peak
2 133.41 -59.36 -51.78 -25.08 -34.36 -7.66 Peak
3 161.22 -61.68 -54.11 -25.88 -36.68 -7.57 Peak
4 319.68 -67.94 -62.22 -25.00 -42.94 -5.72 Peak
5 518.78 -74.19 -69.69 -25.00 -49.19 -4.58 Peak
6 788.68 -69.22 -79.46 -25.00 -44.22 1.24 Peak
7 pp 56870.00 -48.41 -67.80 -25.00 -23.41 19.39 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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