o

828

BUREAU
VERITAS

FCC Test Report

(PART 24)

Report No.: RF160315C17-6
FCC ID: 2AFWMLEX522
Test Model: Le X522
Received Date: Mar. 15, 2016
Test Date: Mar. 20, 2016 ~ Apr. 08, 2016

Issued Date: May 20, 2016

Applicant: Lemobile Information Technology (Beijing) Co., Ltd.

Address: WENHUAYING NORTH (No.1, LINKONG 2nd St.), GAOLIYING, SHUNYI
DISTRICT, BEIJING

Issued By: Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch
Lab Address: No. 47-2, 14th Ling, Chia Pau Vil., Lin Kou Dist., New Taipei City, Taiwan
(R.O.C)

Test Location (1): No. 19, Hwa Ya 2nd Rd, Wen Hwa Tsuen, Kwei Shan Hsiang, Taoyuan
Hsien 333, Taiwan, R.O.C.

Test Location (2): No.215, Sec. 3, Beixin Rd., Xindian Dist., New Taipei City 231, Taiwan,
R.O.C

W\
\\\\\\ /7

i

L
\\\‘\\\

P
5 ///\\\ S Testing Laboratory

\\
I///’/Illll\\‘\\\ 2021

16

g

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 agencies.

Report No.: RF160315C17-6 Page No. 1/54 Report Format Version: 6.1.1




Table of Contents

R [ T = oY a4 o] I =T oTo Y o [P PPPPPPPPPPPNt 3
1 Certificate Of CONTOIMITY ..oiuiiiiiiii ettt e e e b bt e e ek bt e e e nb e e e e nnbe e e e e nenas 4
2 SUMMArY Of TEST RESUITS ..ottt e e e e e s ettt e e e e e s e nbeb et e e e e e e s annnneeeeaaeeeas 5
2.1 MeasuremMeENt UNCEITAINTY .........uueiiieeee i iiiiiei e e e e e s seie e e e e e e e e sst et e e eeeesssasste e e eeaeesssantaaeaeeaeeeesannsnsanneaaeann 5
2.2 TeSt SIte AN INSITUMIEBINLS .....oiii ittt e et e e sttt e e st b e e e e sbbe e e e snbaeeeesnbbeeeesbbeeeeanbneeeeanes 6

R CT=T o= =TI T o o] o0 = 14 o o 7
3.1 General DesCrPtioN Of EUT .....uuiiiiiiiii e e s e e e e s e st e e e e e e e s snsta e e e eeeesesannnnareeeaaeanan 7
3.2 Configuration of SYStEM UNAEr TESL........uuiiiiiii i e e e e e e s s e e e e e e s anrrrreeeaaeeean 8
3.2.1 Description Of SUPPOI UNIES....uiiiii i ie e s r e e e e e st e e e e e e s st e e e e e e e s e s nnnrennees 9

3.3 Test Mode Applicability and Tested Channel Detalil ..., 9
I A LW I @ o T=T 1 1] o T @ o) [o 1o 1S PP 11
3.5 General Description of Applied StandardsS............cccooeveveiiiiiii 11

4 TeSt TYPES AN RESUILS ....uiiiiiiiie it e e e e e s ettt e et e e e e e sa st e aeeeeeeeseaanntesaeeeeeesesannreneees 12
4.1 OULPUL POWET MEASUIBIMENT....eettitiiei e et eettiti e e e e et ettt e e s e e e teb e e e e et ee st ab s e e e e e e ees b aaseaeeeesbasnnseaaaaes 12
4.1.1 Limits of OUtput POWETr MEASUIEIMENT ........uuueeeeiererrerererereeeeeerereeesereeesesererererererrerrrrrrrrererererrne 12

4.01.2 TESEPIOCEUUIES.... ...ttt ettt e e e ettt e e e e e st bbb et e e e e s e s s st b b et e e e e e s e aannbbeneeaaeesaannnes 12

R T 1= ST = LU | o PP SPPPTPPRTT 13

4014 TESERESUILS .ottt e e e e e s bbb e et e e e e e s aab b b e e e e e e e e e e nnbrereeeaeeaannne 14

4.2 Frequency Stability MEASUIEIMENT ..........uuuiiiiiieieieeeeeeeeeteeeseasesesesesesesesasaeereeeeererererererarereeararrrrrrrerrnrre 21
4.2.1 Limits of Frequency Stabiliity MEaSUIrEMENTt..............uuururiiiieiirriierreeeererererererererererer—————. 21

4.2.2 TESEPIOCEUUIE ...ttt ettt e e e e e s bbb e e et e e e e e s anb b b e e e e e e e e e aannbbnneeaaeesaannnes 21

G B 1= ST = LU | o F PSPPI 21

A.2.4 TESERESUILS .ottt e oo e e bbb e et e e e e e sk bbbt e et e e e e s e e nnbreteeeaeeaaanne 22

4.3 Occupied Bandwidth MEaSUIEIMENT............uiuiieieeeiiiieitieeeeseeeaeeeaeeseresesaeaeereeeeererrrer.er————————————————————. 23
4.3.1 TESEPIOCEAUIE ...ttt e e oo e ettt e e e e e e e s s ab bbb e e e e e e e e aannbbnneeaaeesaannnes 23

A 1= ST = LU | o P SPPPPPRT 23

4.3.3 TESE RESUIL...ceeiiiiie ettt e e oo ettt e e e e e s h bbbt e e e e e e e e e e nnb e e e e e eeeeeaannne 24

4.4 Band EQQE MEASUIEIMENT ........uuiiiiieeieeeieeeeeeeaeseeeeeeeeesesessesseseaeesaeeraeesesasaeereeeeerererererrrar.r.r.. 28
4.4.1 Limits of Band EAQEe MEASUIMEMENT ..........uuuiieeeiiieirierereeeerereseesresesesseereeereeeeererarrrrr———————. 28

A 1= 1S ST = LF | o PSPPI 28

4. 4.3 TESE PIOCEUUIES........teiiiiiee ettt ettt e e e e e s bbbttt e e e e e s s bbb bt e e e e e e e e aannbbnneeaaeeeannnnes 28

QA4 TESERESUILS .ottt e e oo e ettt et e e e e e s aa bbb e e et e e e s e e nnbreaeeeaeeeaanne 29

I T | (oI AN =T =T L= - Lo L PP PPPPPPPNt 36
4.5.1 Limits of Peak to Average Ratio MEASUIEMENT ............uuuurureirereeerrrreerererererererererrerrreerererer... 36

A L= 1S ST = LF | o PSP PTPPRTT 36

4.5.3 TESE PIOCEAUIES.... ...ttt ettt ettt e e oo e st bbbttt e e e e e s a bbbt et e e e e e e e aannbbeneeaaeesaannnes 36

45,4 TESERESUILS .....eiiiiiiiiiiiiiiitiiee ettt teteteeeeeeeeeseseaesesesesesssssssessssssssssssssssssssssssssssssssssssnsnnssnsnnnnnnns 37

4.6 Conducted SPUIOUS EMISSIONS ......coiiiiiiiiiiiiiii ettt e e e et e e e e e e s e et e te e e e e e e e e annbreeeeas 41
4.6.1 Limits of Conducted Spurious EmisSsions MeasuremMent............ccceeuriiiiiieeeeennniiiieeeee e 41

N I 1 =TS ST (0] o B TP P PP PP PPPPPPUPPPPPPPPPIRt 41

G TC I 1= TS o To =Y U TP PPPPPPPPRt 41

4.6.4 TESERESUILS .....uieiiiiiiiiiiiiiiiiiete ettt teteteeessteeeeesaeesesssesssssessssssssssssssssssssssssssssssssssssssssssennsnsnnnnnnns 42

4.7 Radiated EMISSION MEASUIEIMENT.........uuuiiiiiiiieierereeeeeerereereererereeerereeereeeeereeeeerer———.——————.——.——————————————. 44
4.7.1 Limits of Radiated EmiSSION MEASUIEMIENT ..........uuuurireerriieeeeeerererereerrerererererererrerrrrreer——————. 44

O O 1= 1 o Tot =Y [0 TP PPPPPPPPRt 44

4.7.3 Deviation from TeSt STANUAI ..........uvuiiiiiiiiiiiiiiiiieieiirererereeereeereereeaeeerrerererrrer—r—r—r————————————————————.. 44

R A 1 =1 ST (0] o F TP P PP PP PP PPPPPPPPPPPPPPIRt 44

A 7.5 TESERESUILS .....eiiiiiiiiiiiiiiiiitiete ettt e teteteeeeeaeesssaesesesesesssessssssssssssssssssssssssssssssssssssssssnssnssnsnnnnnnns 45

I o (0T =R o) B =T A AN o = U T 1= o 4= o oSSR 53
Appendix — Information on the Testing LabOratories ........ooceiiiiiiie e rr e e e e 54

Report No.: RF160315C17-6 Page No. 2 /54 Report Format Version: 6.1.1




L)

Tass

[BUREAU |
Release Control Record
Issue No. Description Date Issued
RF160315C17-6 Original Release May 20, 2016

Report No.: RF160315C17-6

Page No. 3/54

Report Format Version: 6.1.1




[BUREAU |
VERITAS

1 Certificate of Conformity

Product:
Brand:

Test Model:
Sample Status:
Applicant:
Test Date:

Standards:

Mobile Phone

LeEco

Le X522

Identical Prototype

Lemobile Information Technology (Beijing) Co., Ltd.
Mar. 20, 2016 ~ Apr. 08, 2016

FCC Part 24, Subpart E

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,

Taoyuan Branch, and

found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s EMC characteristics under the conditions specified in this report.

Prepared by :

?_.v'o Wi LTV
, Date: May 20, 2016

Approved by :

Evonne Liu / Specialist

W M
, Date: May 20, 2016

Stanley Wu / Assistant Manager
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2  Summary of Test Results

Applied Standard: FCC Part 24 & Part 2
FCC
Test Item Result Remarks

Clause

2.1046 . . : . -

24,932 Effective Isotropic Radiated Power Pass Meet the requirement of limit.

2.1046 Peak to Average Ratio Pass Meet the requirement of limit
24.232(d) 9 d :

2.1055 Frequency Stability Pass Meet the requirement of limit.

24.235

2.1049 Occupied Bandwidth Pass Meet the requirement of limit
24.238(b) P d '
24.238(b) Band Edge Measurements Pass Meet the requirement of limit.

2.1051 . o . -

24238 Conducted Spurious Emissions Pass Meet the requirement of limit.

21053 Meet the requirement of limit.

2'4 238 Radiated Spurious Emissions Pass Minimum passing margin is -34.80 dB

' at 306.30 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:

v ¢ F 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

Report No.: RF160315C17-6 Page No. 5/54 Report Format Version: 6.1.1
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2.2 Test Site And Instruments
Description & . . . Due Date of
P Model No. Serial No. Date of Calibration . .
Manaufacturer Calibration
Test Receiver N9038A MY52260177 May 19, 2015 May 18, 2016
Agilent Technologies
Spectrum Analyzer
ROHDE & SCHWARZ FSsu43 101261 Dec. 17, 2015 Dec. 16, 2016
BILOG Antenna
SCHWARZBECK VULB9168 9168-472 Jan. 07, 2016 Jan. 06, 2017
HORN Antenna 3117 00143293 Jan. 04, 2016 Jan. 03, 2017
ETS-Lindgren
Double Ridge Guide Horn
Antenna EMCO 3115 5619 Jan. 04, 2016 Jan. 03, 2017
BILOG Antenna
SCHWARZBECK VULB 9168 9168-153 Jan. 07, 2016 Jan. 06, 2017
Agilent Communications | - g956 geries 10 | MY53201073 Jul. 03, 2015 Jul. 02, 2017
Tester-Wireless
Preamplifier 310N 187226 Jun. 29, 2015 Jun. 28, 2016
Agilent
i;@r:tp“f'er 83017A MY39501357 Jun. 29, 2015 Jun. 28, 2016
Power Meter ML2495A 1232002 Sep. 21, 2015 Sep. 20, 2016
Anritsu
i‘;‘r’;’t‘;sensor MA2411B 1207325 Sep. 21, 2015 Sep. 20, 2016
Cable-CH1-01(R
RF signal cable FC-SMS-100-SM
ETS LINDGREN 5D-FB S.120+RFC.SMg|  Jun- 27,2015 Jun. 26, 2016
-100-SMS-400)
RF signal cable Cable-CH1-02(R
ETS-LINDGREN 8D-FB FC-SMS-100-SM Jun. 27, 2015 Jun. 26, 2016
S-24)
Software E3
BV ADT 8.130425b NA NA NA
Antenna Tower NA NA NA NA
MF
Turn Table
ME NA NA NA NA
Antenna Tower &Turn
Table Controller MF-7802 NA NA NA
MF
Communications
Tester-Wireless 8960 Series 10 MY53201073 Jul. 03, 2015 Jul. 02, 2017
Agilent
Radio Communication
Analyzer MT8820C 6201240432 Jul. 06, 2015 Jul. 05, 2017
Anritsu

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.
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3  General Information

3.1 General Description of EUT

Product Mobile Phone
Brand LeEco
Test Model Le X522

Status of EUT

Identical Prototype

Power Supply Rating

12.0 Vdc (adapter)
3.83 Vdc (Li-ion battery)

Frequency Range

GSM/GPRS GMSK
: EDGE GMSK, 8PSK
Modulation Type
WCDMA BPSK
LTE QPSK, 16QAM
GSM/GPRS/EDGE 1850.2 ~ 1909.8 MHz
WCDMA 1852.4 ~ 1907.6 MHz

LTE Band 2 (Channel Bandwidth: 1.4 MHz)

1850.7 ~ 1909.3 MHz

LTE Band 2 (Channel Bandwidth: 3 MHz)

1851.5 ~ 1908.5 MHz

LTE Band 2 (Channel Bandwidth: 5 MHz)

1852.5 ~1907.5 MHz

LTE Band 2 (Channel Bandwidth: 10 MHz)

1855.0 ~ 1905.0 MHz

LTE Band 2 (Channel Bandwidth; 15 MHz)

1857.5 ~1902.5 MHz

LTE Band 2 (Channel Bandwidth: 20 MHz)

1860.0 ~1900.0 MHz

GSMIGPRS 614.19 mW
EDGE 179.89 mwW
WCDMA 113.50 mW
LTE Band 2 (Channel Bandwidth: 1.4 MHz) 113.24 mW
Max. EIRP Power LTE Band 2 (Channel Bandwidth: 3 MHz) 113.11 mW
LTE Band 2 (Channel Bandwidth: 5 MHz) 113.24 mW
LTE Band 2 (Channel Bandwidth: 10 MHZz) 118.11 mW
LTE Band 2 (Channel Bandwidth: 15 MHz) 109.98 mwW
LTE Band 2 (Channel Bandwidth: 20 MHZz) 109.72 mW
GSMIGPRS 246KGXW
EDGE 245KG7W
WCDMA 4AM15F9W
LTE Band 2 (Channel Bandwidth: 1.4 MHz) 1M09G7D
Emission Designator LTE Band 2 (Channel Bandwidth: 3 MHZz) 2M70G7D
LTE Band 2 (Channel Bandwidth: 5 MHz) 4M49G7D
LTE Band 2 (Channel Bandwidth: 10 MHz) 8M99G7D
LTE Band 2 (Channel Bandwidth: 15 MHZz) 13M4G7D
LTE Band 2 (Channel Bandwidth: 20 MHz) 17M9G7D

Antenna Type

Fixed Internal Antenna

Accessory Device

Refer to Note as below

Data Cable Supplied

Refer to Note as below

Note:

Report No.: RF160315C17-6
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1. The EUT contains following accessory devices.

Product Brand Model Description
I/P: 100-240Vac, 50/60Hz, 800mA
Adapter 1 Dongyang EQ-24BUS O/P: 12Vdc, 2000mA /
3.6-8 Vdc, 3000mA
I/P: 100-240Vac, 50/60Hz, 800mA
Adapter 2 Kunxing EQ-24BUS O/P: 12Vdc, 2000mA /
3.6-8 Vdc, 3000mA
Battery SCUD LTF21A 3.83Vdc, 3000mAh
Earphone LE 400501000017 1m non-shielded cable w/o core
USB Cable LE 408100002809 1m shielded cable w/o core

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

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

3.2 Configuration of System under Test

<Radiated Emission Test>

Test table

Earphone

—0

EUT

&

(Powered from AC Adapter)

9

*Kept in a remote area

Universal Radio
Communication
Tester

<E.I.LR.P. Test>

Test table

EUT

&

(Powered from battery)

555

*Kept in a remote area

Universal Radio
Communication
Tester

Report No.: RF160315C17-6
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3.2.1 Description of Support Units

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

3.3 Test Mode Applicability and Tested Channel Detail

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates, XYZ axis, and antenna ports.

The worst case was found when positioned as the table below. Following channel(s) was (were) selected for
the final test as listed below:

Band EIRP Radiated Emission
GSM Z-plane X-axis
EDGE Z-plane X-axis
WCDMA Z-plane X-axis
LTE Band 2 Z-plane X-axis
GSM
EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
- EIRP 512 to 810 512, 661, 810 GSM, EDGE
- Frequency Stability 512 to 810 661 GSM, EDGE
- Occupied Bandwidth 512 to 810 512, 661, 810 GSM, EDGE
- Band Edge 512 to 810 512, 810 GSM, EDGE
- Peak to Average Ratio 512 to 810 512, 661, 810 GSM, EDGE
- Condcudeted Emission 512 to 810 661 GSM, EDGE
- Radiated Emission 512 to 810 661 GSM, EDGE
WCDMA
EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
- EIRP 9262 to 9538 9262, 9400, 9538 WCDMA
- Frequency Stability 9262 to 9538 9400 WCDMA
- Occupied Bandwidth 9262 to 9538 9262, 9400, 9538 WCDMA
- Band Edge 9262 to 9538 9262, 9538 WCDMA
- Peak to Average Ratio 9262 to 9538 9262, 9400, 9538 WCDMA
- Condcudeted Emission 9262 to 9538 9400 WCDMA
- Radiated Emission 9262 to 9538 9400 WCDMA

Report No.: RF160315C17-6
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EUT
. Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
18607 to 19193 18607, 18900, 19193 1.4 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
18615 to 19185 18615, 18900, 19185 3 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
EIRP 18625 to 19175 18625, 18900, 19175 5 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
18650 to 19150 18650, 18900, 19150 10 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
18675 to 19125 18675, 18900, 19125 15 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
18700 to 19100 18700, 18900, 19100 20 MHz QPSK, 16QAM | 1 RB/0 RB Offset
18607 to 19193 18900 1.4 MHz QPSK 1 RB /0 RB Offset
18615 to 19185 18900 3 MHz QPSK 1 RB /0 RB Offset
Frequency 18625 to 19175 18900 5 MHz QPSK 1 RB /0 RB Offset
Stability 18650 to 19150 18900 10 MHz QPSK 1 RB /0 RB Offset
18675 to 19125 18900 15 MHz QPSK 1 RB/ 0 RB Offset
18700 to 19100 18900 20 MHz QPSK 1 RB /0 RB Offset
18607 to 19193 18607, 18900, 19193 1.4 MHz QPSK, 16QAM | 6 RB/ 0 RB Offset
18615 to 19185 18615, 18900, 19185 3 MHz QPSK, 16QAM | 15 RB/ 0 RB Offset
Occupied 18625 to 19175 18625, 18900, 19175 5 MHz QPSK, 16QAM | 25 RB / 0 RB Offset
Bandwidth 18650 to 19150 18650, 18900, 19150 10 MHz QPSK, 16QAM | 50 RB/ 0 RB Offset
18675 to 19125 18675, 18900, 19125 15 MHz QPSK, 16QAM | 75 RB / 0 RB Offset
18700 to 19100 18700, 18900, 19100 20 MHz QPSK, 16QAM [100 RB / 0 RB Offset
18607 to 19193 18607, 18900, 19193 1.4 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
18615 to 19185 18615, 18900, 19185 3 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
Peak to 18625 to 19175 18625, 18900, 19175 5 MHz QPSK, 16QAM | 1 RB/0 RB Offset
Average Ratio | 18650 to 19150 18650, 18900, 19150 10 MHz QPSK, 16QAM | 1 RB/0 RB Offset
18675 to 19125 18675, 18900, 19125 15 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
18700 to 19100 18700, 18900, 19100 20 MHz QPSK, 16QAM | 1 RB/ 0 RB Offset
1 RB /0 RB Offset
18607 1.4 MHz QPSK
6 RB / 0 RB Offset
18607 to 19193
1 RB /5 RB Offset
19193 1.4 MHz QPSK
6 RB / 0 RB Offset
1 RB /0 RB Offset
18615 3 MHz QPSK
15 RB / 0 RB Offset
18615 to 19185
3 MH QPSK 1 RB/ 14 RB Offset
z
19185 15 RB/ 0 RB Offset
1 RB /0 RB Offset
18625 5 MHz QPSK
25 RB / 0 RB Offset
18625 t0 19175
1 RB/ 24 RB Offset
19175 5 MHz QPSK
25 RB/ 0 RB Offset
- Band Edge 1 RB/ 0 RB Offset
18650 10 MHz QPSK
50 RB / 0 RB Offset
18650 to 19150
10 MH QPSK 1 RB/ 49 RB Offset
z
19150 50 RB / 0 RB Offset
1 RB /0 RB Offset
18675 15 MHz QPSK
75 RB / 0 RB Offset
18675 to 19125
1 RB/ 74 RB Offset
19125 15 MHz QPSK
75 RB / 0 RB Offset
1 RB/ 0 RB Offset
18700 20 MHz QPSK
100 RB / 0 RB Offset
18700 to 19100
1 RB /99 RB Offset
19100 20 MHz QPSK

100 RB / 0 RB Offset
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18607 to 19103 18900 1.4 MHz QPSK 1RB/0 RB Offset

18615 to 19185 18900 3 MHz QPSK 1RB/ 0 RB Offset

Conducted | 18625 to 19175 18900 5 MHz QPSK 1RB/ 0 RB Offset
Emission 18650 to 19150 18900 10 MHz QPSK 1 RB/ 0 RB Offset
18675 to 19125 18900 15 MHz QPSK 1RB/ 0 RB Offset

18700 to 19100 18900 20 MHz QPSK 1RB/ 0 RB Offset

E;‘?;tiig 18700 to 19100 18900 20 MHz QPSK 1 RB/ 0 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
EIRP 26 deg. C, 58 % RH 3.83 vdc Karl Lee
Frequency Stability 26 deg. C, 58 % RH 3.83 vdc Luke Chen
Occupied Bandwidth 26 deg. C, 58 % RH 3.83 vdc Luke Chen
Band Edge 26 deg. C, 58 % RH 3.83 vdc Luke Chen
Peak to Average Ratio 26 deg. C, 58 % RH 3.83 vdc Luke Chen
Condcudeted Emission 26 deg. C, 58 % RH 3.83 Vdc Luke Chen
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Karl Lee

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 24

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.

Report No.: RF160315C17-6 Page No. 11 /54 Report Format Version: 6.1.1
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4

4.1

Test Types and Results

Output Power Measurement

4.1.1 Limits of Output Power Measurement

Mobile / Portable station are limited to 2 watts e.i.r.p.

4.1.2 Test Procedures

EIRP / ERP Measurement:

a.

All measurements were done at low, middle and high operational frequency range. RBW and VBW is 1
MHz for GSM, GPRS & EDGE, 5 MHz for WCDMA and CDMA, and 10 MHz for LTE mode.

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 1m to 4m
to find the maximum polar radiated power. The “Read Value” is the spectrum reading the maximum power
value.

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.

EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn.E.R.P power can
be calculated form E.I.R.P power by subtracting the gain of dipole, E.R.P power = E.Il.P.R power - 2.15
dBi.

Conducted Power Measurement:
The EUT was set up for the maximum power with GSM, GPRS, EDGE, WCDMA, CDMA, and LTE link data
modulation and link up with simulator. Set the EUT to transmit under low, middle and high channel and record
the power level shown on simulator.
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4.1.3 Test Setup
EIRP / ERP Measurement:

Radio ahsoxrbing material  ghielded Case

Spectrum

Ground Plane

]

[
00 0 (Se—t

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

Conducted Power Measurement:

COMMUNICATION
SIMULATOR

EUT
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4.1.4 Test Results

Conducted Output Power (dBm)

Band GSM1900
Channel 512 661 810
Frequency (MHz) 1850.2 1880.0 1909.8
GSM (GMSK, 1Tx-slot) 28.79 28.97 28.80
GPRS (GMSK, 1Tx-slot) 28.67 28.94 28.78
GPRS (GMSK, 2Tx-slot) 27.50 27.81 27.59
GPRS (GMSK, 3Tx-slot) 25.28 25.54 25.40
GPRS (GMSK, 4Tx-slot) 23.75 24.00 23.85
EDGE (8PSK, 1Tx-slot) 23.21 23.42 23.30
EDGE (8PSK, 2Tx-slot) 21.99 22.25 22.11
EDGE (8PSK, 3Tx-slot) 19.94 20.17 20.06
EDGE (8PSK, 4Tx-slot) 18.67 18.87 18.78
Band WCDMA I
Channel 9262 9400 9538
Frequency (MHz) 1852.4 1880.0 1907.6
RMC 12.2K 21.72 21.65 21.64
HSDPA Subtest-1 20.80 20.65 20.64
HSDPA Subtest-2 20.70 20.63 20.61
HSDPA Subtest-3 20.28 20.14 20.12
HSDPA Subtest-4 20.19 20.11 20.10
HSUPA Subtest-1 20.92 20.87 20.82
HSUPA Subtest-2 19.09 18.95 18.94
HSUPA Subtest-3 19.91 19.87 19.83
HSUPA Subtest-4 19.11 18.96 18.95
HSUPA Subtest-5 20.90 20.83 20.81
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QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
. 18607 18900 19193 MPR 18607 18900 19193 MPR
BW Size Offset
1850.7 1880.0 1909.3 (dB) 1850.7 1880.0 1909.3 (dB)
MHz MHz MHz MHz MHz MHz
1 0 21.03 21.18 20.97 0 20.08 20.22 20.01 1
1 2 20.71 20.83 20.55 0 19.73 19.84 19.50 1
1 5 20.51 20.63 20.31 0 19.55 19.65 19.37 1
2/1.4M 3 0 19.67 19.82 19.55 0 18.65 18.78 18.55 1
3 1 19.53 19.59 19.54 0 18.53 18.55 18.54 1
3 3 19.52 19.53 19.51 0 18.51 18.52 18.51 1
6 0 19.50 19.76 19.35 1 18.50 18.70 18.25 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
. 18615 18900 19185 MPR 18615 18900 19185 MPR
BW Size Offset
1851.5 | 1880.0 | 1908.5 (dB) 18515 | 1880.0 | 19085 | (dB)
MHz MHz MHz MHz MHz MHz
1 0 21.10 21.22 21.01 0 20.13 20.27 20.05 1
1 7 20.78 20.87 20.64 0 19.77 19.90 19.60 1
1 14 20.59 20.69 20.39 0 19.58 19.71 19.37 1
2/3M 8 0 19.74 19.88 19.50 1 18.71 18.86 18.60 2
8 3 19.43 19.68 19.34 1 18.51 18.65 18.26 2
8 7 19.30 19.50 19.26 1 18.30 18.45 18.20 2
15 0 19.61 19.80 19.53 1 18.55 18.79 18.39 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | HighCh | 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
. 18625 18900 19175 MPR 18625 18900 19175 MPR
BW Size Offset
1852.5 1880.0 1907.5 (dB) 1852.5 1880.0 1907.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 21.15 21.27 21.07 0 20.17 20.32 20.10 1
1 12 20.83 20.93 20.67 0 19.85 19.97 19.69 1
1 24 20.58 20.76 20.53 0 19.60 19.79 19.54 1
2/5M 12 0 19.85 19.94 19.69 1 18.83 18.97 18.61 2
12 6 19.69 19.78 19.46 1 18.55 18.79 18.46 2
12 13 19.47 19.61 19.38 1 18.46 18.61 18.33 2
25 0 19.74 19.89 19.58 1 18.71 18.91 18.64 2
QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | High Ch [ 3GPP | Low Ch | Mid Ch | High Ch | 3GPP
. 18650 18900 19150 MPR 18650 18900 19150 MPR
BW Size Offset
1855.0 1880.0 1905.0 (dB) 1855.0 1880.0 1905.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 21.19 21.32 21.11 0 20.24 20.37 20.17 1
1 24 20.84 20.97 20.75 0 19.90 20.02 19.78 1
1 49 20.72 20.84 20.58 0 19.69 19.82 19.58 1
2/10M 25 0 19.93 20.04 19.76 1 18.93 19.04 18.74 2
25 12 19.78 19.87 19.65 1 18.71 18.87 18.60 2
25 25 19.60 19.73 19.55 1 18.55 18.74 18.48 2
50 0 19.82 19.99 19.65 1 18.90 18.99 18.65 2
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QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | High Ch [ 3GPP Low Ch | Mid Ch | High Ch | 3GPP
. 18675 18900 19125 MPR 18675 18900 19125 MPR
BW Size Offset
1857.5 1880.0 1902.5 (dB) 1857.5 1880.0 1902.5 (dB)
MHz MHz MHz MHz MHz MHz

1 0 21.25 21.37 21.19 0 20.31 20.43 20.25 1

1 37 20.92 21.05 20.84 0 19.98 20.10 19.91 1

1 74 20.82 20.92 20.64 0 19.81 19.95 19.74 1

2/15M 36 0 20.08 20.15 19.92 1 19.04 19.19 18.87 2

36 19 19.89 20.01 19.78 1 18.91 19.01 18.77 2

36 39 19.76 19.86 19.70 1 18.69 18.86 18.65 2

75 0 20.00 20.09 19.89 1 18.94 19.11 18.74 2

QPSK 16QAM
Band / RB RB Low Ch | Mid Ch | High Ch [ 3GPP Low Ch | Mid Ch | High Ch | 3GPP
. 18700 18900 19100 MPR 18700 18900 19100 MPR
BW Size Offset
1860.0 1880.0 1900.0 (dB) 1860.0 1880.0 1900.0 (dB)
MHz MHz MHz MHz MHz MHz

1 0 21.31 21.43 21.25 0 20.36 20.48 20.29 1

1 50 21.04 21.12 20.96 0 20.03 20.16 19.97 1

1 99 20.85 20.99 20.82 0 19.87 20.02 19.83 1

2/ 20M 50 0 20.19 20.25 20.08 1 19.13 19.24 18.98 2

50 25 20.06 20.12 19.90 1 19.02 19.11 18.92 2

50 50 19.93 20.01 19.84 1 18.87 18.98 18.78 2

100 0 20.11 20.20 19.93 1 19.07 19.19 18.92 2
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EIRP Power (dBm)
GSM
Plane | Channel Fre(ﬁﬂ‘f_"ezr;cy ((;‘gr']‘q) E:Crtr:fzgoé‘) EIRP (dBm) | EIRP (mW) PO'?”/Z\%“O”
512 1850.2 116.85 44.70 27.85 609.54
661 1880.0 -17.00 44.70 27.70 588.84 H
810 1909.8 116.69 44,57 27.88 614.19
z 512 1850.2 119.65 44.27 24.62 289.73
661 1880.0 119.89 44.87 24.98 314.77 Y,
810 1909.8 2012 44.61 24.49 281.38
EDGE
Plane | Channel F“Z‘\:‘A‘f_'ezr;cy (<:|_|\3/r|1_1) IS;crtr:rcsz;) EIRP (dBm) | EIRP (mW) PO'?:/Z\"/")“O”
512 1850.2 2215 44.70 22 55 179.89
661 1880.0 2236 44.70 22.34 171.40 H
810 1909.8 2217 44,57 22.40 173.90
z 512 1850.2 -24.85 44.27 19.42 87.50
661 1880.0 -24.90 44.87 19.97 99.31 Y,
810 1909.8 2513 44.61 19.48 88.78
WCDMA
Plane | Channel F"?mezr;cy ((;‘g/r';]) E:Crtr:rczgoé‘) EIRP (dBm) | EIRP (mW) PO'?:/Z\%“O”
9262 1852.4 24.15 44.70 20.55 113.50
9400 1880.0 124.36 44.70 20.34 108.14 H
9538 1907.6 -24.36 44,57 20.21 105.03
z 9262 1852.4 -27.25 44.27 17.02 50.35
9400 1880.0 -27.36 44.87 17.51 56.36 v
9538 1907.6 27.41 44.61 17.20 52.52
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LTE Band 2
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel Fre(l‘\q/l‘f_'ezr;cy ((;‘gr']‘q) E:Crtr:fzgoé‘) EIRP (dBm) | EIRP (mW) PO'?”/Z\%“O”
18607 1850.7 -24.16 44.70 20.54 113.24
18900 1880.0 -24.36 44.70 20.34 108.14 H
19193 1909.3 -24.51 4457 20.06 101.46
z 18607 1850.7 -27.26 44.27 17.01 50.23
18900 1880.0 -27.38 44.87 17.49 56.10 Vv
19193 1909.3 -27.42 44.61 17.19 52.40
Channel Bandwidth: 1.4 MHz / 16QAM
18607 1850.7 -25.36 44.70 19.34 85.90
18900 1880.0 -25.22 44.70 19.48 88.72 H
19193 1909.3 -25.29 4457 19.28 84.78
z 18607 1850.7 -28.10 44.27 16.17 41.40
18900 1880.0 -27.98 44.87 16.89 48.87 Vv
19193 1909.3 -27.87 44.61 16.74 47.24
LTE Band 2
Channel Bandwidth: 3 MHz / QPSK
Plane | Channel F"Z‘\:'A‘Lezr;cy ((;‘g/r';]) E:Crtrff&oé‘) EIRP (dBm) | EIRP (mW) PO'?:/Z\%“O”
18615 1851.5 -24.17 44.70 20.54 113.11
18900 1880.0 -24.62 44.70 20.08 101.86 H
19185 1908.5 -24.53 4457 20.04 101.00
z 18615 1851.5 -27.26 4427 17.01 50.23
18900 1880.0 -27.41 44.87 17.46 55.72 V
19185 1908.5 -27.36 44.61 17.25 53.13
Channel Bandwidth: 3 MHz / 16QAM
18615 1851.5 -25.37 44.70 19.33 85.70
18900 1880.0 -25.29 44.70 19.41 87.30 H
19185 1908.5 -25.48 44.57 19.09 81.15
z 18615 1851.5 -28.21 4427 16.06 40.36
18900 1880.0 -27.89 44.87 16.98 49.89 Vv
19185 1908.5 -27.93 44.61 16.68 46.59
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LTE Band 2
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fre(l‘\q/l‘f_'ezr;cy ((;‘gr']‘q) E:Crtr:fzgoé‘) EIRP (dBm) | EIRP (mW) PO'?”/Z\%“O”
18625 1852.5 -24.16 44.70 20.54 113.24
18900 1880.0 -24.63 44.70 20.07 101.62 H
19175 1907.5 -24.57 4457 20.00 100.07
z 18625 1852.5 -27.12 44.27 17.15 51.88
18900 1880.0 -26.97 44.87 17.90 61.66 Vv
19175 1907.5 -26.87 44.61 17.74 59.47
Channel Bandwidth: 5 MHz / 16QAM
18625 1852.5 -25.26 44.70 19.44 87.90
18900 1880.0 -25.51 44.70 19.19 82.99 H
19175 1907.5 -25.36 4457 19.21 83.43
z 18625 1852.5 -27.85 44.27 16.42 43.85
18900 1880.0 -27.93 44.87 16.94 49.43 Vv
19175 1907.5 -28.14 44.61 16.47 44.39
LTE Band 2
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel F"Z‘\:'A‘Lezr;cy ((;‘g/r';]) E:Crtrff&oé‘) EIRP (dBm) | EIRP (mW) PO'?:/Z\%“O”
18650 1855.0 -24.65 44.70 20.05 101.16
18900 1880.0 -24.57 44.70 20.13 103.04 H
19150 1905.0 -23.85 4457 20.72 118.11
z 18650 1855.0 -26.78 4427 17.49 56.10
18900 1880.0 -26.98 44.87 17.89 61.52 Vv
19150 1905.0 -27.32 44.61 17.29 53.62
Channel Bandwidth: 10 MHz / 16QAM
18650 1855.0 -25.69 44.70 19.01 79.62
18900 1880.0 -25.45 44.70 19.25 84.14 H
19150 1905.0 -25.25 44.57 19.32 85.57
z 18650 1855.0 -27.85 4427 16.42 43.85
18900 1880.0 -27.91 44.87 16.96 49.66 \%
19150 1905.0 -28.23 44.61 16.38 43.48
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LTE Band 2
Channel Bandwidth: 15 MHz / QPSK
Plane | Channel Fre(ﬁﬂ‘f_"ezr;cy ((;‘gr']‘q) E:Crtr:fzgoé‘) EIRP (dBm) | EIRP (mW) PO'?”/Z\%“O”
18675 1857.5 -24.65 44.70 20.05 101.16
18900 1880.0 -24.59 44.70 20.11 102.57 H
19125 1902.5 -24.16 4457 20.41 109.98
z 18675 1857.5 -26.82 44.27 17.45 55.59
18900 1880.0 -26.97 44.87 17.90 61.66 Vv
19125 1902.5 -27.16 44.61 17.46 55.68
Channel Bandwidth: 15 MHz / 16QAM
18675 1857.5 -25.23 44.70 19.47 88.51
18900 1880.0 -24.92 44.70 19.78 95.06 H
19125 1902.5 -24.86 4457 19.71 93.61
z 18675 1857.5 -27.31 44.27 16.96 49.66
18900 1880.0 -27.88 44.87 16.99 50.00 Vv
19125 1902.5 -28.32 44.61 16.29 42.59
LTE Band 2
Channel Bandwidth: 20 MHz / QPSK
Plane | Channel F"?mezr;cy ((;‘g/r';]) E:Crtr:rczgoé‘) EIRP (dBm) | EIRP (mW) PO'?:/Z\%“O”
18700 1860.0 -24.66 44.70 20.04 100.93
18900 1880.0 -24.31 44.70 20.39 109.40 H
19100 1900.0 -24.17 4457 20.40 109.72
z 18700 1860.0 -26.84 44.27 17.43 55.34
18900 1880.0 -26.91 44.87 17.96 62.52 Vv
19100 1900.0 -27.28 44.61 17.33 5411
Channel Bandwidth: 20 MHz / 16QAM
18700 1860.0 -25.36 44.70 19.34 85.90
18900 1880.0 -25.28 44.70 19.42 87.50 H
19100 1900.0 -25.17 4457 19.40 87.16
z 18700 1860.0 -27.36 44.27 16.91 49.09
18900 1880.0 -27.90 44.87 16.97 49.77 Vv
19100 1900.0 -28.21 44.61 16.40 43.68
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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 emission stays within the authorized
frequency block.

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)
Voltage -
LTE Band 2 Limit (ppm)
(Volts) GSM | EDGE |WCDMA
1.4 MHz| 3 MHz | 5 MHz |10 MHz|15 MHz|20 MHz
3.83 0.002 0.002 0.002 | 0.002 | 0.001 | 0.001 | 0.002 | 0.001 | 0.001 25
3.6 0.002 0.002 0.001 | 0.001 | 0.001 | 0.002 | 0.002 | 0.001 | 0.002 25
4.4 0.001 0.001 0.001 | 0.001 | 0.002 | 0.001 | 0.001 | 0.002 | 0.001 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

Frequency Error (ppm)
Temp. ('C) LTE Band 2 Limit (ppm)
GSM EDGE |WCDMA
1.4 MHz| 3 MHz | 5 MHz |10 MHz|15 MHz|20 MHz

-30 0.001 | -0.001 | -0.002 | 0.001 |-0.001| 0.002 |-0.002 | -0.002 | -0.001 25
-20 0.001 | -0.001 | -0.001 | 0.001 |-0.001| 0.002 |-0.002 | -0.001 | -0.001 25
-10 0.002 | -0.002 | -0.001 | 0.001 |-0.002 | 0.002 |-0.001 | 0.001 |-0.001 25
0 0.001 0.001 -0.002 | 0.001 | -0.002 | 0.001 | -0.001 | 0.002 | -0.002 25
10 0.001 0.001 0.001 | 0.002 | -0.001 | 0.001 | 0.001 | 0.002 | 0.002 25
20 -0.001 0.002 0.001 |-0.001| 0.001 | 0.001 | 0.002 | 0.002 | 0.001 25
30 -0.001 0.001 0.002 |-0.002 | 0.001 | -0.001 | 0.001 | 0.002 | 0.001 25
40 -0.001 | 0.002 0.001 |-0.002 | 0.001 |-0.002 | 0.001 |-0.001 | 0.001 25
50 -0.002 | -0.001 | 0.001 |-0.001]| 0.001 |-0.001 | 0.001 |-0.001 | 0.001 25
55 -0.001 | -0.001 | -0.001 |-0.001| 0.002 |-0.001 | -0.001 | -0.001 | -0.001 25

Note:
1. The applicant declared that the normal operating temperature of the EUT is from -30°C to 55°C.
2. The EUT would shut down automatically as below -30°C.
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4.3 Occupied Bandwidth Measurement

4.3.1 Test Procedure

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

maximum output power under transmission mode and specific channel frequency. Use OBW measurement
function of Spectrum analyzer to measure 99 % occupied bandwidth.

4.3.2 Test Setup

Communication )
Simulator Power Splitter | |: Spectrum Analyzer

T

20 dB Attenuation
PAD

EUT
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t Result
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Bandwidth

(kHz)

(MHz)
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EDGE

Channel

Frequency
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WCDMA
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1850.2

243.13

243.71

9262

1852.4
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243.71

244.00

9400

1880.0

4.1430

810

1909.8

246.35

244.50

9538

1907.6

4.1529

Spectrum Plot of Worst Value
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LTE Band 2

Channel Bandwidth: 1.4 MHz

Channel Bandwidth: 3 MHz

Frequency
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(MHz)
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16QAM
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Spectrum Plot of Worst Value
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AFGainLow * #Atten: 30 dB Radio Device: BTS AFGainLow * #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dB/div Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
il CenterFreqff || 20 Center Freql
o 1 aHzlf Il . 1 GHz
o &l v‘»-%\\ o M
] I ] i)
20 z \ 20 b LY
i ——— R o P I ——— A —
00 00
50 50
& &
CF Step| CF Step|
Center 1.909 GHz Span 6 MHz][,, . 800000 Hef llcenter 1.908 GHz Span 6 MHz][,, . 600000 kA
[#Res BW 62 kHz #VBW 200 kHz #Sweep 300 m! [#Res BW 62 kHz #VBW 200 kHz #Sweep 300 m!
Occupied Bandwidth Total Power 23.7 dBm FreqOffset Occupied Bandwidth Total Power 22.6 dBm FreqOffset
2.6988 MHz OH 2.6973 MHz OH
Transmit Freq Error 950 Hz OBW Power 99.00 % Transmit Freq Error 1.871 kHz OBW Power 99.00 %
x dB Bandwidth 2.946 MHz x dB -26.00 dB x dB Bandwidth 2.931 MHz x dB -26.00 dB
sTatus sTatus
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LTE Band 2

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

99 % Occupied

Frequency | pgandwidth (MHz)

Channel

(MHz)
QPSK 16QAM

99 % Occupied
Bandwidth (MHz)

QPSK 16QAM

Frequency
(MHz)

Channel

18625 1852.5 4.4897 4.4889

18650 1855.0 8.9651 8.9637

18900 1880.0 4.4893 4.4881

18900 1880.0 8.9620 8.9508

19175 1907.5 4.4944 4.4893

19150 1905.0 8.9921 8.9866

Spectrum Plot of Worst Value

5 MHz / QPSK

5 MHz / 16QAM

Occupied Bandwidth Total Power 23.4 dBm FreqOffset
4.4944 MHz OH

Transmit Freq Error 2.978 kHz OBW Power 99.00 %

x dB Bandwidth 4.882 MHz x dB -26.00 dB

us|

F EF) NEEINT A T ETETC] p—
Center Freq: 1.907500000 GHz Radio Std: None
Center Freq 1.907500000 GHz B et a1
MEGainLow | #Atten: 30 B Radio Device: BTS
Ref Offset 15 dB

10 dB/div Ref 30.00 dBm
T e

x CenterFreql

0 1.907500000 GHz|
0 {] B

] i

- i

———— R S——

£l

00

50

&

CF Step|

Center 1.908 GHz Span 10 MHg|[, 19000 WHe
F#Res BW 100 kHz #VBW 300 kHz #Sweep 300 m!

F EF) NEEINT A T TC] p——
Center Freq: 1.907500000 GHz Radio Std: None
Center Freq 1.907500000 GHz B et a1
MEGainLow | #Atten: 30 B Radio Device: BTS
Ref Offset 15 dB
10 dB/div Ref 30.00 dBm
T e
x CenterFreq|
0 1.907500000 GHz|
-t ~
0
| L
20 \
- ,,;__WH‘“"J B
00
50
&
CF Step|
Center 1.908 GHz Span 10 MHg|[, 19000 WHe
F#Res BW 100 kHz #VBW 300 kHz #Sweep 300 m!

Occupied Bandwidth Total Power 22.4 dBm FreqOffset
4.4893 MHz OH

Transmit Freq Error 3.960 kHz OBW Power 99.00 %

x dB Bandwidth 4.845 MHz x dB -26.00 dB

us|

10 MHz / QPSK

T 0Z5zseRmMMa 2L, 16
Radio Std: None

10 MHz / 16QAM

AGLIGHOR 0252 19PMMar 2L, 2046

Genter Freq 1900000000 G: Frequency Genter Freq: 1505000000 GH Radlo Std: N Frequency
Center Freq 1.905000000 GHz — T;;;"“:‘;un Aug]H:M‘Hh Center Freq 1.905000000 GHz — T;;;"“:‘;un Aug]H:M‘Hh adlo one
SFGaimlow * #Amen: 30 B Radio Device: BTS AFGainLow * #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dB/div Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
il CenterFreqff || 20 Center Freql
o 1 aHzlf Il . 1 GHz
0 [ B 0 I IS S I
. - f i
200 \ 20 A
g = R . ’ I p— S
£l £l e
00 00
50 50
& &
CF Step| CF Step|
Center 1.905 GHz Span 20 Wz, 2000000 Wiz licenter 1.905 GHz Span 20 Wz, 2000000 Btz
#Res BW 200 kHz #VBW 1 MHz #Sweep 300 m! #Res BW 200 kHz #VBW 1 MHz #Sweep 300 m!
Occupied Bandwidth Total Power 23.3 dBm FreqOffset Occupied Bandwidth Total Power 22.1dBm FreqOffset
8.9921 MHz M 8.9866 MHz M
Transmit Freq Error -5.389 kHz OBW Power 99.00 % Transmit Freq Error =7.673 kHz OBW Power 99.00 %
x dB Bandwidth 10.01 MHz x dB -26.00 dB x dB Bandwidth 9.592 MHz x dB -26.00 dB
sTatus sTatus
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LTE Band 2

Channel Bandwidth: 15 MHz

Channel Bandwidth: 20 MHz

Channel

99 % Occupied

99 % Occupied

Frequency

Bandwidth

(MHz)

(MHz)

QPSK

16QAM

Channel

Frequency
(MHz)

Bandwidth

(MHz)

QPSK

16QAM

18675

1857.5

13.4500

13.4390

18700

1860.0

17.9460

17.9570

18900

1880.0

13.4340

13.4180

18900

1880.0

17.9170

17.9190

19125

1902.5

13.4650

13.4420

19100

1900.0

17.9000

17.9070

Spectrum Plot of Worst Value

15 MHz / QPSK

[03:02:46 PH Mar 21, 2018

15 MHz / 16QAM

F EF) NEEINT A ; F EF) S INT a [03:01/50 PH Ma 21, 2015
[ Freq: 1902500000 GH: Radio Std: N Frequency [ Freq: 1902500000 GH: Radio Std: N Frequency
Center Freq 1.902500000 GHz i T;:;:.:‘;m AVGIH:“",‘“ adlo one Center Freq 1.902500000 GHz i T;:;:.:‘;m AVGIH:“",‘“ adlo one
S Gainlow * #Atten: 30 4B Radio Device: BTS AFGainLow | #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dB/div Ref 35.00 dBm 10 dB/div Ref 35.00 dBm
Log——T Log f——
% CenterFreql || = CenterFreq|
. 1 cHzlf |l .. 1 GHz
500 } 500 J
150 / . 150
. et ] . !
= - B -
30 30 [
45 4
5 5
CF Step| CF Step|
Center 1.903 GHz Span 30 Wz, 3000000 iz licenter 1.903 GHz Span 30 MHg|[, 390000 ¥He
F#Res BW 300 kHz #VBW 1 MHz #Sweep 300 m! F#Res BW 300 kHz #VBW 1 MHz #Sweep 300 m!
Occupied Bandwidth Total Power 23.0dBm FreqOffset Occupied Bandwidth Total Power 22.1dBm FreqOffset
13.465 MHz OH 13.442 MHz OH
Transmit Freq Error -17.492 kHz OBW Power 99.00 % Transmit Freq Error -22.435 kHz OBW Power 99.00 %
x dB Bandwidth 14.29 MHz x dB -26.00 dB x dB Bandwidth 14.24 MHz x dB -26.00 dB
us us

20 MHz / QPSK

AALIGNOF_|03:1LSSPMMa 21,

)

20 MHz / 16QAM

p p LG OFf _[0:1102PMMa 2L, 2016
Center Freq: 1860000000 GHz Radie Std: Nene Frequency Center Freq: 1860000000 GHz Radio Std: None Frequency
T TrigiFree Run AvglHold> /1 T TrigiFree Run AvglHold> /1
AMFGainLow | #Atten: 30 dB Radio Device: BTS AMFGainLow | #Atten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dB/div Ref 35.00 dBm 10 dB/div Ref 35.00 dBm
Log Log
= CenterFreqff || = Center Freql
" 1 aHzlf Il . 1 GHz
i i
i - i |
2% 2% A
| | et pre——rea |
30 30
45 4
5 5
CF Step| CF Step|
Center 1.86 GHz Span 40z, 4000000 izl licenter 1.86 GHz Span 40z, 44000000 Btz
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 300 m! #Res BW 430 kHz #VBW 1.3 MHz #Sweep 300 m!
Occupied Bandwidth Total Power 22.7 dBm Freq Offset Occupied Bandwidth Total Power 21.7 dBm Freq Offset
17.946 MHz M 17.957 MHz M
Transmit Freq Error 27.756 kHz OBW Power 99.00 % Transmit Freq Error 29.371 kHz OBW Power 99.00 %
x dB Bandwidth 19.08 MHz x dB -26.00 dB x dB Bandwidth 19.06 MHz x dB -26.00 dB
sTatus sTatus
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[BUREAU |
VERITAS

4.4 Band Edge Measurement

4.4.1 Limits of Band Edge Measurement
Power of any emission outside of the authorized operating frequency ranges must be attenuated below the
transmitting power (P) by a factor of at least 43 + 10 log(P) dB. In the 1 MHz bands immediately outside and

adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of
the fundamental emission of the transmitter may be employed.

4,42 Test Setup

Communication )
Simulator Power Splitter ‘ i Spectrum Analyzer
20dB Attenuation
EUT PAD

4.4.3 Test Procedures

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

b. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
10 kHz and VB of the spectrum is 30 kHz (GSM/GPRS/EDGE).

c. The center frequency of spectrum is the band edge frequency and span is 5 MHz. RB of the spectrum is
100 kHz and VB of the spectrum is 300 kHz (WCDMA).

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

e. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
30 kHz and VB of the spectrum is 100 kHz (LTE Bandwidth 3 MHz).

f.  The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
100 kHz and VB of the spectrum is 300 kHz (LTE Bandwidth 5 MHz/10 MHz).

g. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
150 kHz and VB of the spectrum is 470 kHz (LTE Bandwidth 15 MHZz).

h. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
180 kHz and VB of the spectrum is 560 kHz (LTE Bandwidth 20 MHZz).

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

Channel

P ——
F 0 i = SENSEINT A\ ALIGN OFF 20, 201 SENSEINT A\ ALIGN OFF |02:43:22 PM My Il
larker 1 1.849996000000 GHz #Avg Type: RMS maE[Ta3asc| ook Search BAvg Type: RMS maz[iz3ac| Pesk Search
io: Wids T3 Trig: Free Run 7o Trig:Free Run
[FGainlow * #Atten: 30 dB cer|A NN NN Skitins 30,0 LeT/A NN NN
Rer Offset 16 4B Mkr1 1.849 996 GHz NextPeak Rer Offset 16 4B Mkr1 1.910 019 GHz NextPeak
{0deidy _Ref 35.00 dBm .39 dBm {0deidy _Ref 35.00 dBm -19.36 dBm
og o0
250 Next Pk Rightfi | ., Next Pk Right
g
Next Pk Left i Next Pk Left
50 i - 50 -
: i ~ J ) y
i \ . Marker Delta .'I ¥ . Marker Delta
15 15 ! £ ] T
Bl v “‘
N e . ! )
1, Mkr—CF | Mkr—CF
\ )
0 ) BOF n
“* Mkr—RefLviff | * M, Mkr—RefLvi
o B
i T jat e = e '”"“"‘1-_ R
) More, More,
Center 1.8500000 GHz Span 1.000 MHz 1of 2§ | Center 1.9100000 GHz Span 1.000 MHz 10f2|
#Res BW 10 kHz #VBW 30 kHz #Sweep 1.00 s (1001 pts) #Res BW 10 kHz #VBW 30 kHz #Sweep 1.00 s (1001 pts)
usc status| usc status|

EDGE

Channel

512

Agilent Spectrum Analyzer - Swept SA

Channel

810

Agilent Spectrum Analyzer - Swept S

P ——
F - 0 ) = SENGEINT A\ LGN OFF I SENSEINT A\ ALIGN OFF |02:51:47 PM M3 20, 2016
larker 1 1.849977000000 GHz #Avg Type: RMS mAE[T23as6| ook Search BAvg Type: RMS Tzl ssase| PeskSearch
ND: Wils T3 Trig: Free Run 7o Trig: Free Run
IFGain:low — #Atten: 30 dB cerl KN NN * #Amen: 30 4B cer/s NNANN
NextPeak NextPeak
Mkr1 1.849 977 GHz Mkr1 1.910 017 GHz
Ref Offset 16 dB Ref Offset 16 dB
[3geidy_Ref 35.00 d&m -25.00 dBm [3geidy_Ref 35.00 d&m -23.70 dBm
250 Next Pk Rightfi | ., Next Pk Right
Il Next Pk Left] § Next Pk Left|
500 Ly 500 I".
5T o !
¥ f h,
5 + e 5 W
J ! swen|  MarkerDelta p l aom|  MarkerDelta
15 x 15 {
>3 >3 it
wl iy Mkr—CF AF Mkr—CF
0 L4 y 0 J‘
W -' 3 A
8 A mkr—rerLviff Yy Mkr—RefLvl
|
= Al = L
| pielte! R T
bt it Mors e word
Center 1.8500000 GHz Span 1.000 MHz 1of 2§ | Center 1.9100000 GHz Span 1.000 MHz 10f2|
#Res BW 10 kHz #VBW 30 kHz #Sweep 1.00 s (1001 pts) #Res BW 10 kHz #VBW 30 kHz #Sweep 1.00 s (1001 pts)
usc sTaTuS) usc sTaTuS)
Channel 9262 Channel 9538

Agilent Spactrum Analyzer - Swept SA
F - u.. = SENSEINT A\ ALIGHN OFF |03:34:20 PM M 20, 2016 SENSEINT A\ ALIGHN OFF |03:34:47 PM M 20, 2016
larker 1 1.850000000000 GHz #Avg Type: Log-Pwr maE[Ta3asg| ook Search BAva Type: Log-Pwr Tzl ssase| PeskSearch
T TS st 30 8 AR T TS st 30 8 AR
NextPeak NextPeak
Mkr1 1.850 000 GHz Mkr1 1.910 000 GHz
Ref Offset 16 dB Ref Offset 16 dB
[ggeiei  Ref 30.00 dBm -21.17 dBm [ggeiei  Ref 30.00 dBm -20.10 dBm
Next Pk Rightff | Next Pk Right
- R I Next Pk Left l ™ Next Pk Left
oo oo
0 1300 der 0 1300 der
1 Marker Delta 1 Marker Delta
i -0
@ — =1 LY prose ™
- Mkr—CF| Mkr—CF|
400 400 b
@ Mkr—RefLvif | Mkr—RefLvl
@ &
More, More,
Center 1.850000 GHz Span 8.000 MHz 1of 2§ | Center 1.910000 GHz Span 8.000 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)
usc p— usc p—
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LTE Band 2

Channel Bandwidth: 1.4 MHz

Channel 18607 1RB Channel 19193 1RB
F ’ £ i SENSE-INT A\ ALIGN OFF |02:15:54 PM Mar 21, 2016 F ’ £ i SEN A\ ALIGN OFF
arker 1 1.850000000000 GHz i #Avg Type: Log-Pw muzfizaaza| Peak Search arker 1 1.910001000000 GHz i #hva Type: LogrPur muczfizaaza| Peak Search
W0 5 o 30 48 e KRN 0 5 etont 30 ot sk KA
Ref Offset 16 8 Mkr1 1.850 000 GHz NextPeak Rer Offset 16 4B Mkr1 1.910 001 GHz NextPeak
10deidiv  Ref 30.00 dBm .24 dBm 10deidiv  Ref 30.00 dBm -19.63 dBm
Log Log
200 Next Pk Rightfi | -, Next Pk Right
— da A
Next Pk Left| Next Pk Left|
o o -
0 e 0 P EET
- N Marker Delta ~ Al Marker Delta
- 1, \ P ¢
) ) i
e Mikr—CF i, Mikr—CF
g M,
00 . el 00 e N
- e OO, L o T oy
’ Mir—RefLvif | - Mkr—RefLvi
- -
More More
Center 1.8500000 GHz Span 1.000 MHz 1of2f | Center 1.9100000 GHz Span 1.000 MHz 10f2|
#Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 s (1001 pts) #Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 s (1001 pts)
usc srarus s sras)

Channel

Channel

Agilent Spectrum Analyzer - Swept SA

6 RB

6 RB

Iilent Spectrum Anslyzer - Swept Sh
F 0 @ = SENSEINT A\ ALIGHN OFF |02:6:43 PM M 16 SENSEINT A LGN OFF |02:19:35 PM M T
larker 1 1.849963000000 GHz #Avg Type: Log-Pwr mAE[T23asg| ook Search BAva Type: Log-Pwr maz[iz3ac| PeskSearch
io: Wids (5 Trig: Free Run e T Trig: Free Run
[Foaincow * #Amen: 30 4B cer/s NNANN fide ' sacen: 30 4B cerls NN N
Ref Offset 16 ¢B Mkr1 1.849 963 GHz NextPeak Ref Offset 16 B Mkr1 1.910 001 GHz NextPeak
[3geicy__Ref 30.00 d&m -26.53 dBm [3geicy__Ref 30.00 d&m -25.82 dBm
200 Next Pk Rightfi | -, Next Pk Right
Pt A " ~ Next Pk Left| BT e L Next Pk Left|
o0 o0
0 1300 der 0 1300 der
Marker Delta ) Marker Delta
-0 -0 1
-
=1 AT = — - -—
PPN Mkr—CF| Mkr—CF|
-40.0 -40.0
@ Mkr—RefLvif | Mkr—RefLvl
& o
More, More,
Center 1.8500000 GHz Span 1.000 MHz 1of2f | Center 1.9100000 GHz Span 1.000 MHz 10f2|
#Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 5 (1001 pts) #Res BW 13 kHz #VBW 51 kHz #Sweep 1.00 5 (1001 pts)
usc p— usc p—
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LTE Band 2

Channel Bandwidth: 3 MHz

Channel

1RB

Channel

A ALIGN OFF

L
#Avg Type: Log-Pwr

1RB

102:33:35 PM Mar 21, 2018
Peak Search

T T T R—— ETIS
arker 1 1850000000000 GHz e Free #hvg Type: Log-Pw rafiaaass| PeskSearc arker 1 1.910000000000 GHz acF raEfi2345 8
o iee ) Shttert 30 4B RER I PO Wi 77 15 Fres R e
Rer Offset 16 4B Mkr1 1.850 000 GHz NextPeak Rer Offset 16 4B Mkr1 1.910 000 GHz NextPeak
10deidiv  Ref 30.00 dBm .53 dBm 10deidiv  Ref 30.00 dBm -15.61 dBm
Log Log
200 Next Pk Rightfi | -, Next Pk Right
Next Pk Left| Next Pk Left|
o0 o0
o e o o U EFFTS
9 N Marker Delta Marker Delta
-m h e -m
2 2 .
e Mkr—CF| - ., Mkr—CF|
400 " 400 et
e i k.
—_— R L
@ Mkr—RefLvif | Mkr—RefLvl
o o
More, More,
Center 1.8500000 GHz Span 1.000 MHz 1of 2] | Center 1.9100000 GHz Span 1.000 MHz 10f2|
#Res BW 30 kHz #VBW 100 kHz #Sweep 1.00 5 (1001 pts) #Res BW 30 kHz #VBW 100 kHz #Sweep 1.00 5 (1001 pts)
usc p— usc p—

Channel

15R

Channel

Agilent Spectrum Analyzer - Swept SA

B

FHOT 023417 PM M

agilent Spectrum Analyzer - Swept S
[ 0R__AC SENGE-NT ARG OF 022,20 PM Ma 2L, 2015 SENGE-NT AL 1
larker 1 1.849990000000 GHz #Avg Type: Log-Pwr maE[Ta3asc| ook Search BAva Type: Log-Pwr maz[z3acc| PeskSearch
P0: Wit T Trig: Fras Run T Trig:Free Run
IFGain:low — #Atten: 30 dB cerl KN NN Low * BAtten: 30 dB cerl KN NN
NextPeak| NextPeak|
MKkr1 1.849 990 GHz Mkr1 1.910 006 GHz
Ref Offset 16 dB Ref Offset 16 dB
[3geicy__Ref 30.00 d&m -26.27 dBm [3geicy__Ref 30.00 d&m -24.78 dBm
200 Next Pk Rightfi | -, Next Pk Right
- Next Pk Left| B S [ Next Pk Left|
00 = S = 00
0 1300 g 0 1300 g
Marker Delta Marker Delta
-m i - 1
AN e o e = - 0 - e - -
Mikr—CF Mikr—CF
400 400
@ Mkr—RefLviff | © Mkr—RefLvl
@ @
More, More,
Center 1.8500000 GHz Span 1.000 MHz 1of 2] | Center 1.9100000 GHz Span 1.000 MHz 10f2|
#Res BW 30 kHz #VBW 100 kHz #Sweep 1.00 s (1001 pts) #Res BW 30 kHz #VBW 100 kHz #Sweep 1.00 s (1001 pts)
usc sTatus usc sTatus
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LTE Band 2

Channel Bandwidth: 5 MHz

Channel

1RB

Channel

1RB

[02:41:24 PM Mar 21, 2018

A ALIGN OFF

L
#Avg Type: Log-Pwr Peak Search

T T T R—— ETS
arker 1 1.849998000000 GHz e Free #hvg Typs: Log-Pwr razfiaaass| PeskSearc arker 1 1.910002000000 GHz e Free rafi2345 8
o iee ) Shttert 30 4B RER I PO Wi 7 TrigiFres Run e
Rer Offset 16 4B Mkr1 1.849 998 GHz NextPeak Rer Offset 16 4B Mkr1 1.910 002 GHz NextPeak
10deidiv  Ref 30.00 dBm .08 dBm 10deidiv  Ref 30.00 dBm -24.66 dBm
Log Log
200 Next Pk Rightfi | -, Next Pk Right
Next Pk Left| Next Pk Left|
o0 o0
0 1300 der 0 1300 der
Marker Delta Marker Delta
) — E 1
= — —— = -~
T B - Mkr—CF| Mkr—CF|
400 L 400 R ——vwyn
@ Mkr—RefLvif | Mkr—RefLvl
o o
More, More,
Center 1.8500000 GHz Span 1.000 MHz 1of 2] | Center 1.9100000 GHz Span 1.000 MHz 10f2|
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 (1001 pts)
usc sraus usc p—

Channel

25RB

Channel

Agilent Spectrum Analyzer - Swept SA

agilent Spectrum Analyzer - Swept S
[ 0R__AC SENGE-NT AELIGNOFT 0240:42 PM Ma 2L, 2015 SENGE-NT ARLIGN O |0242:31 PM Ma L, 201
larker 1 1.850000000000 GHz #Avg Type: Log-Pwr maE[Ta3asc| ook Search BAva Type: Log-Pwr maz[iz3ac| PeskSearch
P0: Wit T Trig: Fras Run T Trig:Free Run
IFGain:low — #Atten: 30 dB cerl KN NN Low | #Aten: 30 4B cerl KN NN
NextPeak| NextPeak|
Mkr1 1.850 000 GHz Mkr1 1.910 033 GHz
Ref Offset 16 dB Ref Offset 16 dB
[3geicy__Ref 30.00 d&m -24.01 dBm [3geicy__Ref 30.00 d&m -22.23 dBm
200 Next Pk Rightfi | -, Next Pk Right
e Next Pk Left| T T Next Pk Left|
00 - 00
0 1300 g 0 1300 g
Marker Delta ’ Marker Delta
o 1 2 r'y
B, S N I B
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Mikr—CF Mikr—CF
400 400
@ Mkr—RefLviff | © Mkr—RefLvl
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More, More,
Center 1.8500000 GHz Span 1.000 MHz 1of 2] | Center 1.9100000 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)
usc sTaTuS) usc sTaTuS)
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LTE Band 2

Channel Bandwidth: 10 MHz

Channel 18650 1RB Channel 19150 1RB
F ’ £ i SENSE-INT A\ ALIGN OFF |02:43: 45 PM Mar 21, 2016 F ’ £ i SEN A\ ALIGN OFF |02:50: 33 PM Mar 21, 2016
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#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)
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Agilent Spectrum Analyzer - Swept SA
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agilent Spectrum Analyzer - Swept S
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Next Pk Left] Next Pk Left]
00 00
o A300 don| o EFT T
Marker Delta Marker Delta
x e b 1
.1 - - - -
30, - — - 30,
Mikr—CF Mikr—CF
400 400
@ Mkr—RefLviff | © Mkr—RefLvl
@ @
More, More,
Center 1.8500000 GHz Span 1.000 MHz 1of 2] | Center 1.9100000 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)
usc sTatus usc sTatus
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LTE Band 2

Channel Bandwidth: 15 MHz

Channel

1RB

Channel

1RB

[02:55:53 PM Mar 21, 2018

F £ i SENSE-INT A\ ALIGN OFF |02:57:18 PM Mar 21, 2015 F 0w i SEN A\ ALIGH OFF
arker 1 1.849997000000 GHz i #hva Type: LogrPur muzfizaaza| Petk Search arker 1 1.910009000000 GHz i #hva Type: LogrPur muzizaaza| Peak Search
I T e 50 8 eerARNURN I T e 50 8 A RRN
Ref Offset 16 8 Mkr1 1.849 997 GHz NextPeak Rer Offset 16 4B Mkr1 1.910 009 GHz NextPeak
{0deidy _Ref 35.00 dBm .54 dBm {0deidy _Ref 35.00 dBm -38.97 dBm
og o0
250 Next Pk Rightfi | ., Next Pk Right
so Next Pk Left| so Next Pk Left|
5 5
1300 oo Marker Delta e Marker Delta
15, 18
2 2
Mkr—CF| Mkr—CF|
>0 4 1 - 0 e .1
8 Mkr—RefLvIff | Mkr—RefLvl
= =
More, More,
Center 1.8500000 GHz Span 1.000 MHz 1of2f | Center 1.9100000 GHz Span 1.000 MHz 10f2|
#Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts) #Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts)
s sras) s sras)

Channel

75 RB

Channel

Agilent Spectrum Analyzer - Swept SA

75 RB

agilent Spectrum Analyzer - Swept S
[ 0R_AC SENGE-NT ARLIG O 0258.07 PM Ma 2L, 2015 SENGE-NT AL OFF 030,16 PM Ma a1, 201
larker 1 1.849993000000 GHz #Avg Type: Log-Pwr mAE[T23asc| ook Search BAva Type: Log-Pwr maz[z3acc| ek Search
P0: Wit T Trig: Fras Run T Trig:Free Run
IFGain:low — #Atten: 30 dB cerl KN NN Low | #Aten: 30 4B cerl KN NN
NextPeak| NextPeak|
Mkr1 1.849 993 GHz Mkr1 1.910 005 GHz
Ref Offset 16 dB Ref Offset 16 dB
[3geidy_Ref 35.00 d&m -27.93 dBm [3geidy_Ref 35.00 d&m -26.45 dBm
250 Next Pk Rightfi | ., Next Pk Right
so Next Pk Left] so Next Pk Left]
5 5
e Marker Delta e Marker Delta
18 15,
1 1
] 0 b e
T — e Mkr—CF — P — Mikr—cH
>0 %0
8 Mkr—RefLviff | Mkr—RefLvl
= e
More, More,
Center 1.8500000 GHz Span 1.000 MHz 1of 2§ | Center 1.9100000 GHz Span 1.000 MHz 10f2|
#Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts) #Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts)
usc sTatus usc sTatus
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LTE Band 2

Channel Bandwidth: 20 MHz

Channel

1RB

Channel

1RB

|03:0%:05 PM Mar 21, 2018

F £ i SENSE-INT A\ ALIGN OFF |03:07: 26 PM Mar 21, 2016 F £ i SEN A\ ALIGN OFF
arker 1 1.849998000000 GHz i #Avg Type: Log-Pw muzfizaaza| Peak Search arker 1 1.910008000000 GHz i #hva Type: LogrPur mzfizaaza| Peak Search
W0 5 o 30 48 iRt D Wida T Trg:Free Run T
Ref Offset 16 dB Mkr1 1,849 998 GHz NextPeak Rer Offset 16 4B Mkr1 1.910 008 GHz NextPeak
{0deidy _Ref 35.00 dBm -40.58 dBm {0deidy _Ref 35.00 dBm -39.51 dBm
og o0
250 Next Pk Rightfi | ., Next Pk Right
so Next Pk Left| so Next Pk Left|
5 5
1300 oo Marker Delta e Marker Delta
15, 18
» »
Mkr—CF| Mkr—CF|
%0 1 1 50 - .1
R Mkr—RerLvil] | Mkr—RefLvl
= =
More, More,
Center 1.8500000 GHz Span 1.000 MHz 1of2f | Center 1.9100000 GHz Span 1.000 MHz 10f2|
#Res BW 180 kHz #VBW 560 KHz #Sweep 1.00s (1001 pts) #Res BW 180 kHz #VBW 560 KHz #Sweep 1.00s (1001 pts)
usc srarus usc srarus

Channel

100 RB

Channel

Agilent Spectrum Analyzer - Swept SA

100 RB

agilent Spectrum Analyzer - Swept S
[ 0R__AC SENGE-NT AVRLIGN OF 0308, 10PM Ma 2L, 2015 SENGE-NT ARUGN O 030,03 PM Ma 2L, 01
larker 1 1.849986000000 GHz #Avg Type: Log-Pwr maE[T23asc| ook Search BAva Type: Log-Pwr maz[iz3ac| PeskSearch
P0: Wit T Trig: Fras Run T Trig:Free Run
IFGain:low — #Atten: 30 dB cerl KN NN Low | #Aten: 30 4B cerl KN NN
NextPeak| NextPeak|
Mkr1 1.849 986 GHz Mkr1 1.910 049 GHz
Ref Offset 16 dB Ref Offset 16 dB
[3geidy_Ref 35.00 d&m -29.39 dBm [3geidy_Ref 35.00 d&m -28.46 dBm
250 Next Pk Rightfi | ., Next Pk Right
so Next Pk Left] so Next Pk Left]
5 5
e Marker Delta e Marker Delta
18 15,
25 1 2 al
N I J ] Mkr—CF - ¥l B | Mkr—CF
>0 %0
8 Mkr—RefLviff | Mkr—RefLvl
= e
More, More,
Center 1.8500000 GHz Span 1.000 MHz 1of 2] | Center 1.9100000 GHz Span 1.000 MHz 10f2|
#Res BW 180 kHz #VBW 560 kHz #Sweep 1.00 s (1001 pts) #Res BW 180 kHz #VBW 560 kHz #Sweep 1.00 s (1001 pts)
usc sTaTuS) usc sTaTuS)
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45 Peak to Average Ratio

4.5.1 Limits of Peak to Average Ratio Measurement

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

45.2 Test Setup

COMMUNICATION

SIMULATOR POWER SPLITTER | i SPECTRUM
ANALYZER

20dB ATTENUATION

PAD
EUT

4.5.3 Test Procedures

1. Set resolution/measurement bandwidth = signal’s occupied bandwidth;
2. Set the number of counts to a value that stabilizes the measured CCDF curve;
3. Record the maximum PAPR level associated with a probability of 0.1 %.
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45.4 Test Results

E Peak to Average Ratio e Peak to Average Ratio
requenc requenc
Channel d J (dB) Channel d / (dB)
(MHz) (MHz)
GSM EDGE WCDMA

512 1850.2 0.52 0.40 9262 1852.4 2.64

661 1880.0 0.53 0.40 9400 1880.0 2.70

810 1909.8 0.53 0.42 9538 1907.6 2.62

Spectrum Plot of Worst Value

[02:46:23 PM Mar 20, 2016

; S Ti enter Freq: @ adio Std: None Fi ; S Ti enter Freq: @ adio Std: None Fi
1[':”;\”:.: 1ﬂﬂmnrﬂ:|:uun:nm Mi1.00 MMR oo st feaveney 1[':”;\”:.: ummnrﬂ;:uun:nm Mi1.00 MMR oo st feaveney
SFGaimLow  #Atten: 30 dB SFGaimLow  #Atten: 30 dB
Average Power 100% Average Power 100%
L Center Freq( \ Center Freq(j
29.61 dBm 4 1.880000000 GHz, 25.80 dBm | 1.909800000 GHz|
ol W
55.88 % at 0dB 0% 58.90 % at 0dB 10 I
1% 1]l
100%  0.36dB 01% 100%  0.31dB 01% ‘
1.0% 0.48 dB 1.0% 0.38dB
01%  053dB sooomi] | 01% 04208 5000000 it
0.01% 0.01%
001%  055dB [pute Yl 001% 044dB [pute Man
0.001% 0.55dB FreqOffset 0.001% 0.44dB ‘ FreqOffset
0.0001 % 0.55dB 0.001 % ovzl | 0.0001% 0.44dB 0.001 % oHal
Peak 0.55 dB Peak 0.44 dB
30.16 dBm 26.24 dBm
0.0001 %5 = 0.0001 %z =
Info BW 5.0000 MHz Info BW 5.0000 MHz
ATUS ATUS

[02:54:31 PM M3 20, 2016

WCDMA

103:23:58 PM ar 20, 2018

Freq: ;.Sennmn GHz & ‘ Radio Std: None Frequency
— un Counts:1.00 Mi1.00 Mpt
AIFGain:Low #Atten: 30 dB
Average Power 100 %
Center Freq(
22.58 dBm \! 1.8B0000000 GHz,
55.23 % at 0dB 10°%
1%, "1‘
100%  1.54 dB ot |
1.0% 2.31dB \
01%  270dB oot P
001% 288dB = Man
0.001% 297dB FreqOffset
0.0001 % 3.01dB 0.001 % 0Hz
Peak 3.01dB
25.59 dBm o |
0.0001 0de 20dB
Info BW 5.0000 MHz
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102:23: 14 PM Mar 21, 2018

Center Fr‘.q:;..sennmn GHz s Radlo Std: None Frequency
+= Trig: Free Run Counts:1.00 M/1.00 Mpt
AFGainlow  #Atten:30 dB
Average Power 100 %
Center Freq(
23.15 dBm 1.880000000 GHz]
52.06 % at 0dB o \
\
|
1%,
10.0 % 2.35dB 0.1 %,
10% 3.34dB
0.1% 3.41dB 001 5ooz?u§osrfﬁc'§
001%  244d8 - tan
0001 % 3.46dB Freq Offset
0.0001 % 3.47 dB 0.001 % 0 Hz
Peak 3.47dB
26.62 dBm 0.0001 %
dB dB
Info BW 5.0000 MHz

LTE Band 2
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
E— Peak to Average Ratio S Peak to Average Ratio
requ u
Channel d J (dB) Channel q v (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
18607 1850.7 3.33 4.37 18615 1851.5 3.22 4.37
18900 1880.0 341 4.36 18900 1880.0 3.36 4.58
19193 1909.3 2.89 4.17 19185 1908.5 3.15 4.39
Spectrum Plot of Worst Value
1.4 MHz /| QPSK 1.4 MHz /| 16QAM

T Y [02:22 43 PH M 21, 2015
Center Freq: 1.850700000 GHz Radlo Std: None Frequency
5= Trig: Free Run Counts:1.00 Mi1.00 Mpt
AFGainlow  #Atten:30 dB
Average Power 100 %
Center Freq(j
21.35 dBm 1850700000 GHz|
46.89 % at 0dB o \
\
i1
1%,
10.0 % 275dB 0.1 %,
10% 4.27 dB
0.1% 4.37 dB 001 5ooocusosh(ni|':
001%  442d8 - tan
0001% 4.45dB Freq Offset
0.0001 % 4.46dB 0.001 % 0 Hz
Peak 4.49 dB
25.84 dBm 0.0001 %
dB dB
Info BW 5.0000 MHz

3 MHz / QPSK

[02:37, L0FM Mar 2L, 2016

3 MHz / 16QAM

[02:36:43 PM Mar 21, 2016

Genter Frea: OO0 BH i 81 Mo Frequency
" Trig:Free Run Counts:1,00 M1.00 Mpt
AFGainlow | #Aten: 30 dB
Average Power 100%
Center Freq(
23'26 dBm 1.880000000 GHz|
52.20 % at 0dB 10 Y
\
\
1% .
|
100%  231d8 01%
10% 3.24dB
0.1% 3.36dB 001 5000%;3‘;!‘:
001%  239dB - tan
0001% 3.41dB Freq Offset
0.0001% 3.42dB 0.001 % OHz
Peak 3.44dB
26.70 dBm s ono1 5
dB dB
Info BW 5.0000 MHz

Genter Frea: OO0 BH i S0 Mo Frequency
—»- Trig:Free Run Counts:1.00 Mi1.00 Mpt
HIFGain:Low #Arten: 30 dB
Average Power 100%
~. Center Freq(j
21 '80 dBm h 1.880000000 GHz|
46.35 % at 0dB 10 <
il
1% )
100%  281d8 01%
10% 4.38dB
0.1% 4.58 dB 001 500(;%505:55
001%  463dB A Man
0001 % 4.68dB Freq Offset
0.0001% 4.70dB 0.001 % OHz
Peak 4.81dB
26.61 dBm s ono1 5 |
dB dB
Info BW 5.0000 MHz
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usc

Agilent Spectrum Analyzer - Power Stat CCDF

LTE Band 2
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
E— Peak to Average Ratio S Peak to Average Ratio
requ u
Channel d J (dB) Channel q v (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
18625 1852.5 3.17 4.25 18650 1855.0 3.22 4.39
18900 1880.0 3.32 4.45 18900 1880.0 3.14 4.14
19175 1907.5 3.10 4.26 19150 1905.0 2.53 3.66
Spectrum Plot of Worst Value
5 MHz / QPSK 5 MHz / 16QAM

NSE:INT) ALY |02:45:27 Ph Mar 21, 2016 NSE:INT Y |02:45:00 PM Mar 21, 2016
Center Fraq: 1.880000000 GHz Radio Std: Nene Frequency Center Fraq: 1.880000000 GHz Radis Std: None Frequency
Trig: Fres Run Counts:1.00 Mi1.00 Mpt Trig: Fres Run Counts:1.00 Mi1.00 Mpt
#IFGain:Low H#Atten: 30 dB #IFGain:Low #Atten: 30 dB
Average Power Average Power
100 % 100 %
Center Freq| Center Freq|
23.28 dBm N 1880000000 GHz| 21.89 dBm 1880000000 GHz|
52.01 % at 0dB 10% \ 46.11 % at 0dB 10%
\ hY
11 N
| \
1% 1% \
100%  2.30dB 01 100% 2.79dB 049 |
1.0 % 3.20dB 1.0 % 4.30 dB ‘
CF Ste| CF Ste|
01%  3.32dB oors soovoonriz] | 0.1%  4.45d8 oot | 5000000 Hins
001%  3.35dB : Yl 001%  4.49dB ‘ ‘ Man
0.001% 3.38dB Freq Offset 0.001% 4.563dB Freq Offset
0.0001 % 3.40dB 0.001 %, 0 Hzl 0.0001 % 4.55dB 0.001 %) oz
Peak 3.43dB Peak 4.62dB
26.71 dBm 26.51 dBm
0.0001 %'5gg 2508 0.0001 %538 2508
Info BW 10.000 MHz Info BW 10.000 MHz
p— sc p—

Agilent Spectrum Analyzer - Power Stat CCDF

usc

Agilent Spectsum Analyzes - Power Stat CCOF

10 MHz / QPSK

\LIG |02:53:48 FM Mar 21, 2016 Frequency L i J. |02:53: 19 FM Mar 21, 2016 Frequency
1 : 1 :
— s;:b;r: 3 r:ou.:u.ou o Mmﬂudlu Std: Nona Center Freq 1.855000000 GHz —T5m q |asswuugfnr:’z‘1m o anuawu Std: Nona
#IFGalmLow Hamen: 30 dB #IFGaln:Low #Aren: 30 dB
Average Power Average Power
100 % 100 %
Center Freq)| Center Freq)|
2302 dBm \\ 1.855000000 GHz| 21 59 dBm \ 1.855000000 GHz|
53.31 % at 0dB 10% Y 46.77 % at 0dB 10%
| \
1% i 1% |
100% 220d8 ors ‘ 100% 274dB o1 |
1.0% 3.08 dB 1.0% 4.19dB |
|
01% 32248 oot somemi]| 01% 43948 vor ‘ .00 e
001%  3.26dB ’ Vil 001%  458dB ‘ Man|
0001% 3.30dB Freq Offset 0001% 4.66dB Freq Offset
0.0001 % 3.31dB 0.001 % 0 Hz| 0.0001 % 4.71dB 0.001 %) o
Peak 3.31dB Peak 4.75dB
26.33 dBm 0.0001 | 26.34 dBm 0.0001
: dB 20 dB’ : 0dBe 20 dB’
Info BW 10.000 MHz Info BW 10.000 MHz
p— sc p—

Agilent Spectsum Analyzes - Power Stat CCOF

10 MHz / 16QAM
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LTE Band 2
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
E— Peak to Average Ratio S Peak to Average Ratio
requ u
Channel g y (dB) Channel g y (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
18675 1857.5 3.31 4.36 18700 1860.0 3.20 4.30
18900 1880.0 3.23 4.33 18900 1880.0 3.35 4.35
19125 1902.5 3.24 4.26 19100 1900.0 3.73 4.65

Spectrum Plot of Worst Value

15 MHz / QPSK

103:03:32 PM Mar 21, 2018

Center Fr‘.q:;..sarsmn GHz a Radlo Std: None Frequency
+= Trig: Free Run Counts:1.00 Mi1.00 Mpt
AFGaimlow  #Atten: 30 B
Average Power 100 %
Center Freq(
22'73 dBm 1.857500000 GHz|
52.36 % at 0dB o \
\
1%, il
10.0 % 225dB 01% ‘
10% 3.15dB
CF Ste
0.1% 3.31dB 001 6.000000 MH‘:
001%  235d8 - tan
0001% 339dB | Freqonee]
0.0001% 3.43dB 0.001 % 0 Hz
Peak 3.43dB
26.21 dBm 0.0001 %
dB dB
Info BW 25.000 MHz

15 MHz / 16QAM

e INT A [03:05,08 PH Ma 21, 2015
Center Freq: 1.857500000 GHz Radlo Std: None Frequency
—+= Trig: Free Run Counts:1.00 Mi1.00 Mpt
AFGainlow  #Atten:30 dB
Average Power 100 %
Center Freq(j
21.65 dBm 1857500000 GHz|
47.53 % at 0dB o \
A\
1%, T
|
10.0 % 271dB 0.1 %,
10% 4.12dB
0.1% 4.36 dB 001 5ooocusosh(ni|':
001%  441d8 - tan
0001% 4.45dB Freqoffset
0.0001 % 4.47 dB 0.001 % 0 Hz
Peak 4.48 dB
26.13 dBm 0.0001 %
dB dB
Info BW 25.000 MHz

20 MHz / QPSK

[02:13:53PM Mar 2L, 2016

20 MHz / 16QAM

[02:13; 13PM Mar 2L, 2016

Genter Fuq"‘\mﬂnmﬂ T Radio Std: None Frequency
= Trig: Fres Run Counts:1.00 M/1.00 Mpt
SFGaimLow  #Atten: 30 dB
Average Power 100%
Center Freq(
23.54 dBm 1.500000000 GHz]
50.39 % at 0dB o \
\
|
1% :
100% 234dB 01
10% 3.52dB
0.1% 3.73dB 001 5oo($u§osm:
001% 377dB o tan
0001% 3.80dB Freq Offset
0.0001% 3.81dB 0.001 % OHz
Peak 3.81dB
27.35 dBm U
dB dB
Info BW 25.000 MHz

Gonter Fraq: 1900000000 GHz — Radlo Std: None Frequency
= Trig: Free Run Counts:1.00 M/1.00 Mpt
SFGaimLow  #Atten: 30 dB
Average Power 100%
Center Freq(j
22.26 dBm ™ 1.900000000 GHz|
45.53 % at 0dB 10 \
\
1% "
\
100% 279d8 01%
10% 4.44dB
01%  485dB oot sooomene
001%  470dB e Man
0001% 4.74dB FreqOfset
0.0001% 4.79 dB 0.001 % o
Peak 4.94 dB
27.20 dBm 0.0001 %
dB dB
Info BW 25.000 MHz
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4.6 Conducted Spurious Emissions

4.6.1 Limits of Conducted Spurious Emissions Measurement

The power of any emission outside of the authorized operating frequency ranges must be attenuated below
the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit equal to =13 dBm.

4.6.2 Test Setup

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

4.6.3 Test Procedure

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

b. Measuring frequency range is from 9 kHz to 9 GHz. 20 dB attenuation pad is connected with spectrum.
RBW=1 MHz and VBW=3 MHz is used for conducted emission measurement.
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4.6.4 Test Results

GSM

EDGE

Channel 661

Channel 661

0225443 PM s

SENSEINT A LGN OFF |02:46:50 PM M3 20, 2016 SENSEINT A LGN OFF
Avg Type: Log-Pur maz[lz3a5g| FeakSearch Avg Type: Log-Pur maz[lz3a5g| FeakSearch
PNO: o T3 Trig: Free Run 7o Trig:Free Run
[FGaindow * #Atten: 30 dB cerlP WANN 57 yttor: 30 dB LerlP NNNNN
Rer Offset 16 4B MKr1 6.404 5 GHz NextPeak Rer Offset 16 4B Mkr1 6.129 8 GHz NextPeak
{0deidy _Ref 35.00 dBm -24.18 dBm {0deidy _Ref 35.00 dBm -23.92dBm
og og
250 Next Pk Rightfi | ., Next Pk Right
so Next Pk Left| so Next Pk Left|
5 5
e Marker Delta e Marker Delta
18 18
1 1
} ‘ |- } ) I
W“" R LA i Mkr—CF| W“ e T Mkr—CF|
25,0 SN Lo = I 5.0 JuANS .4 I
8 Mkr—RefLvIff | Mkr—RefLvl
= =
More, More,
Start 30 MHz Stop 19.100 GHz 1of2ff | start 30 MHz Stop 19.100 GHz 1of2]
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501 ms (20000 pts)
usc p— usc p—

WCDMA

Channel 9400

| #Res BW 1.0 MHz #VBW 3.0 MHz

usc

#Sweep 505 ms (20000 pts)

Peak Search
LR :mén: 0 4B terTlP WNN N
Ref Offset 16 4B Mkr1 17.072 8 GHz NextPeak
{o g Ref 35.00 dBm -22.14 dBm
20| Next Pk Right]
s Next Pk Left|
5
A0 Marker Deltaj
15
t1
2
MWM P e MKr—CF
2.0 kN
- MEkr—RefLvi|
=
More,
Start 30 MHz Stop 19.100 GHz 10f2|

sTaTUS
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LTE Band 2
Channel 18900
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
ETS T T R——— ETS T R——
arker 1 6.552266113306 GHz e Fres Run Avg Type: Log-Pur maxfioadss| FeakSearc arker 1 16.533049652483 GHz g Avg Type: Log-Pur maxfioadss| FedkSear
Roohm, ™ ahttan: 30 a8 cerlP NHNNN oot T phrten: 30 dB cerlF NN
NextPeak NextPeak
Ref Offset 16 d8 Mkr1 6.552 3 GHz extFeal Rer Offset 16 4B Mkr1 16.533 0 GHz extFeal
{0deidy _Ref 35.00 dBm -24.40 dBm {0deidy _Ref 35.00 dBm -21.50 dBm
og o0
250 Next Pk Rightfi | ., Next Pk Right
- Next Pk Left| - Next Pk Left|
5 5
1300 oo Marker Delta e Marker Delta
5 5
| 1
x + w = N
§ Sty §
gy ﬁu I ~, Mkr—CF| M“ ul 4 -WM Mkr—CF|
I Lo oy L s !
4 Mkr—RefLvIff | Mkr—RefLvl
= =
More, More,
Start 30 MHz Stop 19.100 GHz 1of2ff | start 30 MHz Stop 19.100 GHz 10f2
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505 ms (20000 pts)
usc p— usc p—

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

Agilent Spectrum Analyzer - Swept SA

P r———
[N ETFa 1 INT] AL CHT 024554 PM Mar 21, 2016 [EENET AL CHT (025420 PM Mar 2L, 2016
arker 1 16.420112955648 GHz Avg Type: Log-Pur mazlzaasc| Pk Search Avg Type: Log-Pur mazlzsasc| Pk Search
o Fas T Trig: Free Run
[FGaindow — #Atten: 30 4B cerlF NNNNN ceTlP NN N
NextPeak| NextPeak|
Ref Offset 16 d8 Mkr1 16.429 1 GHz Ref Offset 16 B Mkr1 16.591 2 GHz
[3geidy_Ref 35.00 d&m -21.71 dBm [3geidy_Ref 35.00 d&m -21.71 dBm
250 Next Pk Rightfi | ., Next Pk Right
- Next Pk Left] - Next Pk Left]
5 5
1300 oo Marker Delta e Marker Delta
5 ) 5 ¢
2 h™ z .
A——— i Mr—cH e g Mkr=cA
—
0 b : 0
8 Mkr—RefLviff | Mkr—RefLvl
= =
More, More,
Start 30 MHz Stop 19.100 GHz 1of2)f | Start 30 MHz Stop 19.100 GHz 10f2|
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505 ms (20000 pts)
usc sTaTuS) usc sTaTuS)

Channel Bandwidth: 15 MHz

Channel Bandwidth: 20 MHz

Agilent Spectrum Analyzer - Swept SA

Agilent Specisum Analyzer - Swept SA
[ . 08 AC SENGEINT] AMALIGH OFF[03:04.02 PMMar 21, 2015 [0 £ SENGE-INT]| AMALIGH OFF___[03:14:L3PMMaT 2L, 2015
e FresR Avg Type: Log-Pur a=[f2as5g| ook Search e Free R Avg Type: Log-Pur a=[f2as5g| ook Search
TROES™ shvtert 30 4B cerlF NNNNN NG P T e cerlP NN N
NextPeak NextPeak
Mkr1 16.630 3 GHz Mkr1 16.630 3 GHz
Ref Offset 16 4B Ref Offset 16 4B
[ggeiei  Ref 35.00 dBm -21.33 dBm [ggeiei  Ref 35.00 dBm -20.87 dBm
20| Next Pk Rightli | - Next Pk Right]
Next Pk Left| Next Pk Left|
500 500
5 5
1300 ] Marker Delta| 1300 ] Marker Delta|
15, 15,
1 ’1
T T PR YT S el Mkr—CF| o W Mkr—CF
I o ol Wik .
e Mir—RerLviff | * Mkr—RefLvl
= =%
More| More|
Start 30 MHz Stop 19.100 GHz 1or2ff |Start 30 MHz Stop 19.100 GHz 10f2|
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 505 ms (20000 pts)
usc status| usc status|
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4.7 Radiated Emission Measurement

4.7.1 Limits of Radiated Emission Measurement

The power of any emission outside of the authorized operating frequency ranges must be attenuated below
the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit is equal to —13 dBm.

4.7.2 Test Procedure

a. Substitution method is used for E.l.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8 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.

E.R.P power can be calculated form E.I.R.P power by subtracting the gain of dipole, E.R.P power =
E.l.P.R power - 2.15 dBi.

NOTE: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 MHz/3 MHz.

4.7.3 Deviation from Test Standard

No deviation.

4.7.4 Test Setup

Radio ahsorbing material gielded Case Ground Plane

Spectrum

L1
]h"*_'«-\q:[:lﬂﬂﬂ
Doo G

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

GSM:

Test Results
Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch
Data: 13
DLe-veI {dBmim) Date: 2016-03-24
-10.0 PART 22124
-20.0
-30.0
-40.0
4
.
-50.0 3
-60.0 56
-710.0
80
30 3824, T618. 11412, 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 3m Horizontal
Remark : PCS 1980_Link_CH661
Tested by: Karl Lee
Read Limit  Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 89.67 -58.51 -39.84 -13.88 -37.51 -18.67 Peak
2 155.82 -50.20 -42.42 -13.00 -37.20 -7.78 Peak
3 1968.38 -58.65 -44.92 -13.88 -37.65 -5.73 Peak
4 pp 386.30 -47.88 -41.92 -13.08 -34.88 -5.88 Peak
5 570.98 -64.23 -63.45 -13.88 -51.23 -8.78 Peak
6 806.80 -63.81 -65.74 -13.88 -58.81 1.93 Peak
7 3768.00 -49.77 -65.91 -13.88 -36.77 16.14 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
DLe‘UeI (dBm/m}) Date: 2016-03-24
-10.0 PART 22124
-20.0
-30.0
-40.0
500/ 1, L
=
-60.0| ;
-70.0
-BO°
30 3824. T618. 11412, 15206. 19000
Fregquency (MHz)
Site 966 chamber 1
Condition: PART 22/24 3m Vertical
Remark PCS 1988 _Link_CH661
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 86.97 -52.78 -41.78 -13.80 -39.78 -11.80 Peak
2 156.89 -53.27 -45.49 -13.680 -40.27 -7.78 Peak
3 198.21 -60.40 -54.31 -13.80 -47.480 -6.89 Peak
4 300.70 -53.68 -47.73 -13.00 -40.68 -5.95 Peak
5 433.00 -61.18 -57.72 -13.80 -48.18 -3.46 Peak
6 577.20 -63.77 -63.23 -13.80 -50.77 -8.54 Peak
7 pp 3768.00 -506.27 -66.41 -13.88 -37.27 16.14 Peak
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EDGE:

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLe\leI{dBm.fm:- Date: 2016-03-24

-10.0

2

WRT 22/24

-20.0

-40.0

-70.0|

1000 4600. B8200. 11800. 15400. 19000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 3m Horizontal
Remark : EDGE 1988 Link CHe&1
Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

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

1 pp 3760.80 -49.84 -65.98 -13.80 -36.84 16.14 Peak

Report No.: RF160315C17-6 Page No. 47 / 54 Report Format Version: 6.1.1




BUREAU
| VERITAS |

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
DLeveI{dBm!m} Date: 2016-03-24

-10.0

=

ART 22/24

-20.0

-40.0

-10.0

1000 4600. 8200. 11800. 15400. 19000
Fregquency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 3m Vertical
Remark : EDGE 1988_Link_CH&61
Tested by: Karl Lee
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

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

1 pp 3768.00 -508.61 -66.75 -13.88 -37.61 16.14 Peak
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WCDMA:

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 9

DLe\leI{dBm.fm:- Date: 2016-03-24

-10.0

2

WRT 22/24

-20.0

-40.0

-70.0|

1000 4600. B8200. 11800. 15400. 19000
Frequency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 3m Horizontal
Remark : Band II Link_ CHS9480
Tested by: Karl Lee
Read Limit  Owver
Freq Level Level Line Limit Factor Remark

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

1 pp 3760.80 -50.43 -66.57 -13.8@8 -37.43 16.14 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
DLeveI{dBm!m} Date: 2016-03-24

-10.0

=

ART 22/24

-20.0

-40.0

-10.0

1000 4600. 8200. 11800. 15400. 19000
Fregquency (MHz)

Site : 966 chamber 1
Condition: PART 22/24 3m Vertical
Remark : Band II_Link_CH9468
Tested by: Karl Lee
Read Limit  Ower
Freq Level Level Line Limit Factor Remark

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

1 pp 3768.00 -50.42 -66.56 -13.88 -37.42 16.14 Peak
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LTE Band 2

Channel Bandwidth: 20 MHz / QPSK

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 13
DLeveI (dBmim) Date: 2016-03-24
-10.0 PART 22124
-20.0
-30.0
-40.0
-50.0 51
-60.0 G4
-10.0
80
30 3824. T618. 11412, 15206. 19000
Frequency (MHz)
Site : 966 chamber 1
Condition: PART 22/24 3m Horizontal
Remark : LTE_Band 2_Link_CH18568
Tested by: Karl Lee
Read Limit Over
Freq Lewvel Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 87.51 -51.23 -48.23 -13.88 -38.23 -11.86 Peak
2 155.82 -58.11 -42.33 -13.88 -37.11 -7.78 Peak
3 193.89 -49.52 -43.61 -13.88 -36.52 -5.91 Peak
4 pp 313.36 -48.13 -42.33 -13.88 -35.13 -5.80 Peak
5 447.88 -63.25 -59.47 -13.88 -58.25 -3.78 Peak
6 575.808 -62.13 -61.55 -13.88 -49.13 -8.58 Peak
7 3768.80 -49.88 -65.94 -13.86 -36.88 16.14 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 14
DLe\rel {dBm/m) Date: 2016-03-25
-10.0 PART 22124
-20.0
-30.0
-40.0
-50.0
4
-60.0| 5
6
-70.0
8 30 3824. T618. 11412, 15206. 19000
Fregquency (MHz)
Site 966 chamber 1
Condition: PART 22/24 3m Vertical
Remark LTE_Band 2_Link_CH18988
Tested by: Karl Lee
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 55.11 -53.88 -39.82 -13.80 -40.88 -14.86 Peak
2 87.78 -52.69 -41.80 -13.80 -39.69 -10.89 Peak
3 131.52 -60.83 -52.37 -13.80 -47.83 -7.66 Peak
4 313.36 -54.55 -48.75 -13.80 -41.55 -5.80 Peak
5 576.50 -63.38 -62.80 -13.00 -50.38 -0.58 Peak
6 806.80 -66.16 -68.89 -13.80 -53.16 1.93 Peak
7 pp 3768.00 -56.34 -66.48 -13.80 -37.34 16.14 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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