SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTDFCC ID: 2AGPLINTEGRAEVO1 Report No. LCS1511161079E

FCCTEST REPOR

For

LEGENDSKY TECH CO., LIMITED

Integral

Model No.:integratvOl

Additional Model No.: Please refer to page

Prepared for
Address

Prepared by
Address

Tel
Fax
Web
Mail

Date of receipt of test sampl :
Number of tested samples
Serial number

Date of Test

Date of Report

LEGENDSKY TECH CO., LIMITED
Suite 11068,11/F.,Tai Yau Building No. 181 Johnston
Road,WanchaitK

Shenzhe.CS ComplianceTestingLaboratoryltd.

1/F., Xingyuan Industrial Park, Tongda Road, Bao'an Avenue,
Bao'an District, Shenzhen, Guangdong, China
(+86)75582591330

(+86)75582591332

www.LCS-cert.om

webmaster@LCS$ert.com

November 16, 2015

1

/

November 16, 2015November 25, 2015
November 25, 2015

This report shall not be reproduced except in full, without the writteroappofShenzhen LCS Compliance Testing Laboratory Ltd..

Pagel of 38




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTDFCC ID: 2AGPLINTEGRAEVO1 Report No. LCS1511161079E

FCC TEST REPORT
FCC CFR 47 PART 15C(15.247) 2014

Report Reference No .............. : LCS1511161079E

Date oflssue.........cccceevviiiiiinne : November 25, 2015

Testing Laboratory Name......... : ShenzhenLCS Compliance Testing Laboratory Ltd.

Address. ..o - 1/F., Xingyuan Industrial Park, Tongda Road, Bao'an Aeen
Bao'an District, Shenzhen, Guangdong, China

TestingLocation/Procedure....... . Full application of Harmonised standarddz

Partial application of Harmonised standa@s
Other standard testing methd&l

Appl i dNamet..0.s........... : LEGENDSKY TECH CO., LIMITED
AdAress........ccceeeevviveeeeiiiieeeee e, . Suite 11068,11/F.,Tai Yau Building No. 181 Johnston
Road,Wanchai, HK

Test Specification

Standard.........ccceeeviiiiiiiiieee : FCC CFR 47 PART 15 C(15.2472014

Test Report Form No................ : LCSEMC1.0

TRF Originator.............ccceeeeennn. : Shenzhen CSCompliance Testigp Laboratory Ltd.
Master TRE........coociiieeeenin : Dated 2@1-03

Shenzhen ICS Compliance Testing Laboratory Ltd. All rights reserved.

This publication may be reproduced in whole or in part forcammercial purposes as long as the
Shenzhen CSCompliance Testing Laboratottd. is acknowledged as copyright owner and sourc
the material. ShenzherS Compliance Testing Laboratory Ltd. takesraeeponsibility for and will
not assume liability for damages resulting from the reader's interpretation of the reproducedl ma
due to its placement and context.

TestItem Description................ . Integral
Trade Mark............ccoovvivvvvviinies . integral

Model/ Type reference.............. . integralv0l

Ratings.........ooovvvvvvivviiieiiemeee, : DC5V/2A by USB

RESUIt ...oovvveeeieieiiieeee e, . Positive

Compiled by: Supervised by Approved by:
l L
\ -~
J(j ¢ T 4 él,);y )V\ dm}ﬁn Lw%t
Kyle Yin/ File administrators Glin Lu/ Technique principal Gavin Liang/ Manager

This report shall not be reproduced except in full, without the writteroappofShenzhen LCS Compliance Testing Laboratory Ltd..
Page? of 38




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTDFCC ID: 2AGPLINTEGRAEVO1 Report No. LCS1511161079E

FCC -- TEST REPORT

_ November 25, 2015

Test Report No. : LCS1511161079E Date of issue

Type / Model..........ccccveuenene. : integratv0l

BUT e . Integral

Applicant.........cccoovveiiiinnnnne : LEGENDSKY TECH CO., LIMITED

Address.......ccceeeeeeeeeeeeeee, . Suite 11068,11/F.,Tai Yau Building No. 181 Johnston Road,Wan(
HK

Telephone.......ccccccevviiiiinnnn. /

FaX oo /

Manufacturer ..........c.ccceveenne . LEGENDSKY TECH CO., LIMITED

Address.......cccceceeeeeiiieee . Suite 11068,11/F.,Tai Yau Building No. 181 Johnston Road,Wan(
HK

Telephone..........cccovvveeeeiee /

FaX .o /

Factory.......cccooeeieiievive e : LEGENDSKY TECH CO., LIMITED

AdAress......ooveeeeiiieiieie : Suite 11068,11/F.,Tai Yau Building No. 181 Joston Road,Wanchg
HK

Telephone.........ccceeeeel. /

Fax...oooooooiii /

Test Result Positive

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these tesult without the written permission of the test laboratory.

This report shall not be reproduced except in full, without the writtero&ppofShenzhen LCS Compliance Testing Laboratory Ltd..
Page3 of 38




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTDFCC ID: 2AGPLINTEGRAEVO1 Report No. LCS1511161079E

TABLE OF CONTENTS

D11 o ] o110 o P Page
1. GENERAL INFORMATIE ON L.ttt eeeet e ettt e et e et mee s e e e e e st e s e e b s e saa s s semmta s s sansseanssstneseensns 5
1.1.DESCRIPTION OFDEVICE (BEUT) ..eeiiiiiiiiiiiiee ettt ettt e e et ener e e e e e s annbneeeeeeans 5
1.2.HOSTSYSTEM CONFIGURATION LIST AND DETAILS .. ittiitiiit it ii et et eee s e st e st e s s et st s smmn s sa s st e sbssnsasaaaes 5
I =1 1NN 1L LT 5
1.4 . DESCRIPTION OF T EST I ACILITY 1aiiitiiiiiiiie et e et e e et e et e e e e st eseemea e e eaa et eaeeeas s eeeassaeeesaanseebneeanneeans 6
1.5.STATEMENT OF THE MEASUREMENTUNCERTAINTY L.tutiittiiitiieitteesateeemmsansestaeestnesssnssssssaeesssnesssnsssssnserenns 7
1.6. MEASUREMENTUNCERTAINTY 1..iituitttnieeutetetnessumeesassesssnessssesas e sennsansstaseeetneeasnesssamaeesesesrsnsesssneerenns 7
1.7 . DESCRIPTIONOF TESTIMIODES. ...uuituiitiitittittieteaeesa ettt esa st taa et s eestasansstatan et stbas annsssansstestassnsasnaes 7.
2. TEST METHODOLOGY ..oeiiiitiiiie ettt ettt ettt e et e e et eeee e e st e e e et e s et s e et e e s ammmt e s saa e s et e s ean et aansennnnanss 8
I O O] N[ eTU = 8
A L O I B = = T 1] =TT 8
2.3 . GENERAL TEST PROCEDURES ... cuutituiittiitnittn it ceemta ettt ettt taa et —aatta st sea st etasesssraneessnssansstseranssnsernnsd 8.
3. SYSTEM TEST CONFIGURATION .eiiitiiiiii ittt ettt et e et eesmt s et s e st etb s eassnseentt e snesenssens 9
R Tt TN (U1 =Ty 1 ] N 9
B 2 B U T EXER CISE SO TWARE. ..ttt tttutttt ittt ettt temseaa et e saa ettt s e e saamsa st saa et sbassan st smanstassanssansstsssansessssrnns 9
RIS = =l VY I AN @l 0f =110 ] = 11 =R 9
3.4 . BLOCK DIAGRAM/SCHEMATICS. .. tuiitttieettte et e eetasreesestaes st eesta s eaaa s s s sessssanssssansstsssarnnsansssnnsesrnssenrnnns 9
3 5. EQUIPMENT IV ODIFICATIONS . .1t tttttttttettettettermmtesaesttessesstessesssiaensassssessessnsssssesnssssnsessssesnsssnsesnsesnssrnnes 9
G T TR I = 1 = U = N 9
SUMMARY OF TEST RESULT S ittt ettt et eme et s e et e et e eb s sa s snnmt s st e sneeensaennns 10
5. SUMMARY OF TEST EQUIPMENT .ot eeeir et e et e e e e et s e e e e et e e s e ennneaaaeeeeeanen 11
(ST I SN I R =S O N T 13
6.1.MAXIMUM CONDUCTEDOUTPUT POWERMEASUREMENT ...uuittittittettettresienmesesnsssntesneesnsssnsesaresnsssnsranns 13
6.2.POWER SPECTRALDENSITY MEASUREMENT .. cttiitntitettettsetetemse st s sasstesassssssssenntseasesertassnsssssessonrnnes 14
6.3.6 DB SPECTRUMBANDWIDTH MEASUREMENT .. .uutituiitnttnetnettniemseanstteeaseteesesassrnntsstseressnseeneesnssenine 17
6.4.RADIATED EMISSIONSIMEASUREMENT. ....cuuiitiittitieeteestienntestestsstesnessssssiaentsesnessnsesneetersneesisanesnesrneees 20
6.5.CONDUCTED SPURIOUSEMISSIONSAND BAND EDGESTEST. ... iituiiiiiiiiiiieiieeiieeeeeeetie et estes st e saessbmnessneenans 30
6.6.POWER LINE CONDUCTEDEMISSIONS .. cuuituitntttntttnetneimmsettasesnestetsneeteetsaenntesasetettaesatestierinenraesieeaee 34
6.7 . ANTENNA REQUIREMENT S ... tttttteeeettttieeeesestaaiaseessastaaeesastanaesannmeetan s eeestansaaeressnnsaaaasseessssnsseresssnnseeeenen 37

This report shall not be reproduced except in full, without the writtero&ppofShenzhen LCS Compliance Testing Laboratory Ltd..
Page4 of 38




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTDFCC ID: 2AGPLINTEGRAEVO1

Report No. LCS1511161079E

1. GENERAL INFORMATION

1.1.Description of Device (EUT)

EUT . Integral
Model Number . integratvOl
Power Suply : DC5V/2A by USB

Software version ;-
Hardwareversion -

Frequency Range : 2402.00-2480.00MHz, (Channel Numbe#0, Channel
Frequency=2a2+2(K-1), K=1, 2, 3¢ é 40)

ModulationTechnology : GFSK

Module Channel . 40

Channel Spacing : 2MHz

Bluetooth Version : BT V4.0

Antenna Gain . IntegralantennaOdBi(Max.)

Additional models No.

modelsweretested.

Remark:PCBboard, structureandinternal of thesemodel(s)are the same Sono additional

1.2. Host System Configuration List and Details

Manufacturer Description Model Serial Number| Certificate
Lenovo Notebook B470 WB05067151 DOC
AC/DC
Len ADP-90DD B 1941 \Y
enovo ADAPTER 90 360019 oC

1.3.External I/0O

I/O Pot Description Quantity Cable
AUX 1 N/A
MIC 1 N/A
USB 1 N/A
HDMI 4 N/A
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1.4. Description of Test Facility

Site Description
EMC Lab.

\Name of Firm
\Site Location

: CNAS Registration Number. is L4595.

FCC Registration Number. is 899208.

Industry Canada Registration Numbero@i2A-1.
VCCI RegistratioNumber.is C-4260andR-3804.
ESMD Registratiomumber.is ARCB0108.

UL RegistratiorNumber.is 100571492.

TUV SUD RegistratiorNumber.is SCN1081.

TUV RH RegistratioNumber. is UA 50296516001

. Shenzhemn.CS ComplianceTestingLaboratoryLtd.

1/F., Xingyuan Industrial Park, Tongda Road, Bao'an Aver
Bao'an District, Shenzhen, Guangdong, China
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1.5. Satement ofTheMeasurementncertainty

The data and results referenced in this docurmentrue and accurate. The reader is
cautioned that there may be errors within the calibration limits of the equipment and
facilities. The measurement uncertainty was calculated for all measurements listed in {his
test report acc. To CISPR 168 i S pa#ion forfradio disturbance and immunity
measuring apparatus and methodsar t 4: Uncertainty in H§MC
documented in theCS quality system acc. To DIN EN ISO/IEC 17025. Furthermore,
component and process variability of devices sinmidahat tested may result in additional
deviation. The manufacturer has the sole responsibility of continued compliance of thg
device.

1.6. Measurement Uncertainty

Test Item Frequency Range Uncertainty Note
9KHz~30MHz 3.1dB (1)
30MHz~200MHz 2.9adB (1)
Radiation Uncertainty|: | 200MHz~1000MHz 3.1dB (1)
1GHz~26.5GHz 3.8(dB (1)
26.5GHz~40GHz 3.9(dB (1)
Conduction Uncertainty: 150kHz~30MHz 1.631B (1)
Power disturbance |: 30MHz~300MHz 1.60dB (1)

(). This uncertainty represents an expandecunamty expressed at approximately
the 95% confidenckevel using a coverage factor of k=2,

1.7. Description Of Test Modes

Bluetooth operates in the unlicensed ISM Band at 2.4Ghkk following operating modes
were applied for the related test items.

This test was performed with EUT in X, Y, Z position and the worse case was found whien
EUT in X position.During test, the EUT is set to transmit in 100% duty cyaid.its
related average correction facisi0.

All test modes were testednly the resuliof the worst case was recorded in the report.

Mode of Operations Frequency Range Data Rate
(MH2z) (Mbps)
2402 1
GFSK 2440 1
2480 1
For Conducted Emission
Test Mode | TX Mode
For Radiated Emission
Test Mode \ TX Mode

This report shall not be reproduced except in full, without the writtero&ppofShenzhen LCS Compliance Testing Laboratory Ltd..
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2. TEST METHODOLOGY

All measuements contained in this report were conducted ANBI C63.1602013,
American National Standard for Methods of Measurement of Rddise Emissions from
Low-Voltage Electrical and Electronic Equipment in the range of 9 kHz to 40 GHz.

The radiated testingas performed at an antertteEUT distance of 3 meterAll radiated
and conducted emissions measurement was performed at She@&h€ompliance
Testing Laboratory Ltd..

2.1. EUTConfiguration

The EUT configuration for testing is installed on RF fidigisgth measurement to meet the
Commissions requirement and operating in a manner that intends to maximize its emision
charactestics in a continuous normal application.

2.2.EUT Exercise

The EUT was operated in the engineering mode to fix the TX fregubat was for the
purpose of the measurements.

According to its specifications, the EUT must comply with the requirements of the Secfjion
15.203, 15.20515.207, 15.209nd15.247 under the FCC Rules Part 15 Subpart C

2.3.General Test Procedures

2.3.1Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to [he
requirements oANSI C63.102013 Conducted emissions from the EUT measured in the
frequency range between 0.15 MHz and 30MHz using Gaesk and avage dtector
modes.

2.3.2Radiated Emissions

The EUT is placed on a turn tabld)e EUT was placed on the top of the turntablenfeger
above groundbelow 1GHz and..5meter above grounabove 1GHz test The turntable

shall rotate 360 degrees to deterenihe position of maximum emission level. EUT is set
3m away from the receiving antenna, which varied from 1m to 4m to find out the highgst
emission. And also, each emission was to be maximized by changing the polarization [pf
receiving antenna both horizahand vertical. In order to find out the maximum emissior]s,
exploratory radiated emission measurements were made according to the requiremenis of
ANSI C63.162013.

This report shall not be reproduced except in full, without the writtero&ppofShenzhen LCS Compliance Testing Laboratory Ltd..
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3.SYSTEM TEST CONFIGURA TION
3.1.Justification

The system was configured for testingaicontinuous transmit condition.

3.2.EUT Exercise Software

N/A

3.3.Special Accessories

N/A

3.4.Block DiagramiSchematics

Please refer to theelated document

3.5.Equipment Modifications

Shenzhen CS Compliance Testing Laboratory Ltkdas not donergy modificationon the
EUT.

3.6.Test Setup

Please refer to thest setup photo.

This report shall not be reproduced except in full, without the writtero&ppofShenzhen LCS Compliance Testing Laboratory Ltd..
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4. SUMMARY OF TEST RESULTS

Applied Standard: FCC Part 15 Subpart C

FCC Rules Description of Test Result
815.247(b) Maximum Conducted Output Power| Compliant
85.247(e) Power Spectral Density Compliant
815.247a)(2) 6dB Bandwidth Compliant
§15.247a) Occupied Bandwidth Compliant
§15.209,815.247(d) Radiated a;?ng(s)ir;i?ted SPUMous |~ nliant
§15.205 Emissbns at Restricted Band Compliant
85.207(a) Line Conducted Emissions Compliant
85.203 Antenna Requirements Compliant

This report shall not be reproduced except in full, without the writteroappofShenzhen LCS Compliance Testing Laboratory Ltd..
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5. SUMMARY OF TEST EQUIPMENT

ltem| Equipment Manufacturer | Model No. Serial No. Last Cal. Next Cal.
1 | EMC Receiver R&S ESCS 30 10014 201506-18 | 201606-17
E4448AExter
2 | Signal analyzet Agilent nal mixers to| US44300469 | 201507-16 | 201607-15
40GH2)
3 LISN MESS Tec NNB-2/16Z 99079 201506-18 | 201606-17
LISN
4 _ EMCO 3819/2NM 97031839 201506-18 | 201606-17
(Support Unit)
5 | RF CableCON UTIFLEX 3102268864 CB049 201506-18 | 201606-17
6 ISN SCHAFFNER | ISN ST08 21653 201506-18 | 201606-17
3m Semi SIDT
7 Anechoic FRANKONIA SAC-3M 03CHO3HY | 201506-18 | 201606-17
Chamber
8 Amplifier SCHAFFNER | COA9231A 18667 201506-18 | 201606-17
9 Amplifier Agilent 8449B 3008A02120 | 201507-16 | 201607-15
- AMF-6F-2604
10 Amplifier MITEQ 00 9121372 201507-16 | 201607-15
Spectrum .
11 Agilent E4407B MY41440292 | 201507-16 | 201607-15
Analyzer
12 | Loop Antenna R&S HFH2-Z2 860004/001 | 201506-18 | 201606-17
SCHWARZBEC
13 | By-log Antenna K VULB9163 9163470 201506-10 | 201606-09
14 | Horn Antenna EMCO 3115 6741 201506-10 | 201606-09
15 | Horn Antenna SCHWQRZBEC BBHA9170 | BBHA9170154| 201506-10 | 201606-09
16 | RF CableRO3m Jye Bao RG142 CB021 201506-18 | 201606-17
FLEX
17 | RF Cale-HIGH SUHNER SUClOOG 03CHO3HY | 201506-18 | 201606-17
18 | Spectrum Mete R&S FSP 30 100023 201507-16 | 201607-15
19 | Power Meter R&S NRVS 100444 201506-18 | 201606-17
20 | Power Sensor R&S NRV-Z51 100458 201506-18 | 201606-17
21 | Power Sensor R&S NRV-Z32 10057 201506-18 | 201606-17
22 A(S:OF::Z‘;” HPC HPA-500E | HPA-9100024 | 20150618 | 201606-17
23 | DC power Sours GW GPG6030D C671845 201506-18 | 201606-17
Temp. and
24 Humidigy Giant Force |GTH-22520-S| MAB0103-00 | 201506-18 | 201606-17
Chamber
25 | RF CABLE-1m JYE Bao RG142 CB0341m 201506-18 | 201606-17
26 | RF CABLE-2m JYE Bao RG142 CB)352m 201506-18 | 201606-17
v :
o7 | Vectorsignal R&S SMU200A 102098 | 20150618 | 20160617
Generator
28 | Signal Generatg R&S SMR40 10016 201507-16 | 201607-15
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29 | MXASignal Agilent N9020A | MY50510140 | 2015-10-27 | 2016-10-26
Analyzer
Temporary

30 |  Antenna ALT E203950 N/A 201507-18 | 201607-17
Connector
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6. TEST RESULT

6.1. Maximum Conducted Output Power Measurement

6.1.1. Standard Applicable
According to8L5.247(b) Frequey hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hoppina

channel, whichever is greater. Alternatively, frequency hopping systems operating in the

24002483.5 MHz band may hav®ppingchannel carrier frequencies that are separated|by
25 kHz or twethirds of the 20 dB bandwidth of ttpping channel, whichever is greater,
provided the systems operate with an output power no greatet2bam.

According to 85.247(b)(3), for sysms using digital modulation in the bands of 923
MHz, 24002483.5 MHz, and 5725850 MHz: 1 Watt.

6.1.2. Measuring Instruments

Please refer to sectid@of equipments list in this report.

6.1.3. Test Procedures

The transmitter output (antenna pavgs connected to thEower meter.

6.1.4. Test Setup Layout

EUT

Power Meter

6.1.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

6.1.6. Test Result of Maximum Conducted Output PqReak)

] Frequenc Output Pwer | Output Power Limit
Modulation (Ich]Hz) y (%Bm) ?mW) (MW) Result
2402 -3.897 0.4077 1000 Pass
GFSK 2440 -3.643 0.4322 1000 Pass
2480 -3.758 0.4209 1000 Pass

Pagel30f38
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6.2. Power Spectral Density Measurement

6.2.1. Standard Applicable

According to8L5.247(e) For digitaly modulated systems, the power spectral density
conducted from the intentional radiatorth@ antenna shall not be greater than 8 dBm in jiny
3 kHz band during any time interval of continudtasmission.

6.2.2. Measuring Instruments

Please refer to sgan 6 of equipments list in this report.

6.2.3. Test Procedures

1. The transmitter was connected directly to a Spectrum Analyzer through a directiona
couple.

2. The power was monitored at the coupler port wiSpactrum AnalyzeiThe power level
wasset to the maximum level.

3. Set the RBW 3 kHz.

4. Set t hRBWBW O 3

5. Set the span tb.5 times the DTS channel bandwidth
6. Detector = peak.

7. Sweep time = auto couple.

8. Trace mode = max hold.

9. Allow trace to fully stabilize.

10. Use the peak marker function to determine the maximum powadriteany3 kHz band
segment within the fundamental EBW.

6.2.4. Test Setup Layout

L

a0
- = - -

EUT

[]

Spectrum Analyzeér

6.2.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

6.2.6. Test Result of Power Spectral Density

This report shall not be reproduced except in full, without the writteroappofShenzhen LCS Compliance Testing Laboratory Ltd..
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3 Frequenc Reading Level Max. Limit
Modulation MH2) | (dBm3KHD) | (dBmy3KH2) Result
2402 -19.193 8 Pass
GFSK 2440 -18.806 8 Pass
2480 -18.924 8 Pass

Thetestdatarefer tothefollowing page.

Low Channel, 2402MHz

Agilent Spectrum Analyzer - Swept SA
pd | RF_ [S0o aC |
Marker 1 2.401974500000 GHz

PNO: Wide Cy

IFGain:Low

Ref Offset 0.5 dB
Ref 10.00 dBm

Center 2.4020000 GHz

#Res BW 3.0 kHz

MSG

MALIGN OFF

Avg Type: Log-Pwr

Trig: Free Run
Atten: 20 dB

#/BW 10 kHz

Avg|Hold:>100/100

Mkr1 2.401 974 5 GHz
-19.193 dBm

Span 1.500 MHz

STATUS

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

Pagel5o0f38

This report shall not be reproduced except in full, without the writteroappofShenzhen LCS Compliance Testing Laboratory Ltd..




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTDFCC ID: 2AGPLINTEGRALVO1 Report No. LCS1511161079E

Middle Channel, 2440MHz

Agilent Spectrum Analyzer - Swept SA
S0 AC || i ALIGH OFF 06:46:23 PMNoy

T
Marker 1 2.439974500000 GHz Avg Type: Log-Pur [PEEL LT
PNO: Wide (5 ) Trig:Free Run Avg|Hold:>100/100 f

IFGain:Low ™ Atten: 20 dB DET

Mkr1 2.439 974 5 GHz NextPeak
TS 9 974 S

Next Pk Right
Next Pk Left

Marker Delta

Mkr—RefLvl

Center 2.4400000 GHz Span 1.500 MHz
#Res BW 3.0 kHz #VBW 10 kHz

MSG STATUS

High Channel, 2480MHz

Agilent Spectrum Analyzer - Swept SA

soe A ] I A ALIGN OFF

T
Marker 1 2.479974500000 GHz Avg Type: Log-Pur : [PEEL LT
PNO: Wide () Trig: Free Run Avg|Hold:>100/100 i

IFGain:Low Atten: 20 dB

Mkr1 2.479 974 5 GHz NextPeak
TS 5974 5

Next Pk Right
Next Pk Left

Marker Delta

Mkr—RefLvl

Center 2.4800000 GHz Span 1.500 MHz
#Res BW 3.0 kHz #VBW 10 kHz

MSG STATUS
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6.3. 6 dB Spectrum Bandwidth Measurement

6.3.1. Standard Applicable

According to8L5.247(a)(2) For digital modulation systems, the minimum 6 dB bandwidth
shall be at least 500 kHz.

6.3.2. Measuring Instruments and Setting

Please refer to sectidof equipmats list in this report. The following table is the setting
of the Spectrumnalyzer

Spectrum Parameter Setting
Attenuation Auto
Span Frequency > RBW
Detector Peak
Trace Max Hold
Sweep Time 100ms

6.3.3. Test Procedures

1. The transmitter outpp (antenna port) was connected to the spectrum analyser in peal
hold mode.

2. The resolution bandwidth and the video bandwidth wet@according tANSI
C63.10:2@.3 bandwidth measurement method

RBW=1%5% OBW, VBWCBRBW

3. Measured the spectrum width vjgower higher than 6dB below carrier.

6.3.4. Test Setup Layout

— e
el= i C

e .

{

Spectrum Analyzer EUT

6.3.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

6.3.6. Test Result of 6dB Spectrum Bandwidth

‘ Frequenc 6dB Bandwidth Min. Limit
Modulation (l\(/IJHZ) y (KH2) (KHz) Result
2402 672.3 500 Complies
GFSK 2440 670.2 500 Complies
2480 670.7 500 Complies

Thetestdatarefer tothefollowing page.
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Low Channel, 2402MHz

Agilent Spectrum Analyzer - Occupied BW
s0g A | ]

MA\ALIGH OFF

06:43138 PMNoy 24, 2015

pa____
x dB -6.00 dB

#IFGain:Low

Ref 10.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.0181 MHz

4.975 kHz
672.3 kHz

Transmit Freq Error
x dB Bandwidth

MSG

Center Freq: 2.402000000 GHz
i, Trig:Free Run
#Atten: 20 dB

Radio Std: None
Avg|Hold:>1010

Radio Device: BTS

#VBW 100 kHz

Total Power 2.40 dBm

OBW Power
x dB

99.00 %
-6.00 dB

STATUS

Trace/Detector

ClearWrite

Middle Channel, 2440MHz

Agilent Spectrum Analyzer - Occupied BW
s09  AC |

MA\ALIGH OFF 06:42118 PMNoy 24, 2015

pa
Center Freq 2.440000000 GHz

Ref 10.00 dBm

Center 2.44 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.0205 MHz

4.924 kHz
670.2 kHz

Transmit Freq Error
x dB Bandwidth

MSG

Center Freq: 2.440000000 GHz
— Trig:Free Run
#Atten: 20 B

Radio Std: None
Avg|Hold:>1010

Radio Device: BTS

#VBW 100 kHz

Total Power 2.76 dBm

OBW Power
x dB

STATUS

Trace/Detector

ClearWrite
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High Channel, 2480MHz

Agilent Spectrum Analyzer - Occupied BW
(. I I = I AVALIGN OFF 06:41:28 PMNaw 24, 2015
x dB -6.00 dB Center Freq: 2.450000000 GHz Radio Std: None Trace/Detector
(. ) Trig:Free Run Avg|Hold:>1010
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref 10.00 dBm

ClearWrite

Center 2.48 GHz
#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 2.65 dBm
1.0219 MHz

Transmit Freq Error 5.307 kHz OBW Power
x dB Bandwidth 670.7 kHz x dB

MSG STATUS
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Pagel9 of 38




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTDFCC ID: 2AGPLINTEGRAEVO1 Report No. LCS1511161079E

6.4. Radiated Emissions Measurement

6.4.1 Bock Diagram of Test Setup

}——b 3m&1m 4—‘
RX Antenna

EUT,
SPA/Receiver
im [als]
: C &
o0

0.8m
L

Turntable &~ \Reference Ground Plane

Below 30MHz

Below 30MHz

——

Antenna Tower

| yntenna
v
4m =
A Ill/
bl |
EUT |||
SPA/Receiver
T [ Jas
ool
o f 188
I
Turntable - \Reference Ground Plane

Below 1GHz

——1

Antenna Tower

}——’Sm&lm ‘—‘ | | —Horn Antenna

4m
- T Ix
1.5 1.5m SPA/Receiver
. e-am ool
T [ B

Turntable & \Reference Ground Plane

Above 1GHz
Above 1 GHz
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6.4..2 Radiated Emission Limit
15.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions
permitted in ag of the frequency bands listed below:

MHz MHz MHz GHz
0.09G60.110 16.4216.423 399.9410 4.55.15
\1\ 0.4950.505 16.6947516.69525 608614 5.355.46
2.17352.1905 16.8042516.80475 9601240 7.257.75
4.1254.128 25.525.67 13001427 8.0258.5
4.177254.17775 37.538.25 14351626.5 9.09.2
4.207254.20775 7374.6 1645.51646.5 9.39.5
6.2156.218 74.875.2 16601710 10.612.7
6.267756.26825 108121.94 1718.81722.2 13.2513.4
6.311756.31225 123138 22002300 14.4714.5
8.2918.294 149.9150.05 23102390 15.3516.2
8.3628.366 156.52475156.52525 2483.52500 17.7-21.4
8.376258.38675 156.7%#156.9 26902900 22.0:23.12
8.414258.41475 162.0125167.17 32603267 23.624.0
12.2912.293 167.72173.2 33323339 31.231.8
12.5197512.52025 240-285 3345.83358 36.4336.5
12.5767512.57725 322-335.4 36004400 (\2\)

13.3613.41

\1\ Until February 1, 1999, this restricted band shall be 6820 MHz.

\2\ Above 38.6

Part15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of emig

appearing within these frequency bands shall not exceedhttie $hown in Section 15.209
At frequencies equal to or less than 1000 MHz, compliance with the limits in Section

15.209 shall be demonstrated using measurement instrumentation employing a CISPR

guastpeak detector.

Above 1000 MHz, compliance with the emission limits in Section 15.209 shall be
demonstrated based on the average value of the measured emidsom®visions in

Section 15.35 apply to these measurements.

Part15.209 (a) Exceps provided elsewhere in this Subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table:

Frequency Field strength Measurement distance
{MHz) (microvolts/meter) (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200** 3
Above 960 500 3

Page2?1 of 38
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6.4.3Instruments Setting

The following table is the setting of spectramalyzer and receive

Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz

Stop Frequency

10th carrier harmonic

RB / VB (Emission in restricted band)

1MHz / 1IMHz for Peak, 1 MHz / 10Hz for Average

RB / VB (Emission in non-restricted band)

1MHz / 1MHz for Peak, 1 MHz / 10Hz for Average

Receiver Parameter

Setting

Attenuation

Auto

Start ~ Stop Frequency

9kHz~150kHz / RB 200Hz for QP

Start ~ Stop Frequency

150kHz~30MHz / RB 9kHz for QP

Start ~ Stop Frequency

30MHz~1000MHz / RB 100kHz for QP

This report shall not be reproduced except in full, without the writtero&ppofShenzhen LCS Compliance Testing Laboratory Ltd..
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6.4.4Ted Procedures
1) Sequence of testing 9 kHz to 30 MHz
Setup

--- The equipment was set up to simulate a typical usage like loledani the user manual of
described by manufacturer.

--- If the EUT is a tabletop system, a rotatable table @i@m height isused.
--- If the EUT is a floor standing device, it is placed on the ground.
--- Auxiliary equipment and cables were positioned to simulate normal operation condifions

--- The AC power port of the EUT (if available) is connected to a power outlet betow th
turntable.

--- The measurement distance is 3 meter

--- The EUT was set into operation.

Premeasurement

--- The turntable rotates from 0°o 315°using 45°steps.
--- The antenna height &8 meter.

--- At each turntable position the analyzer sweeph pé#tak detection to find the maximum|
of all emissions

Final measurement

--- Identified emissions during the premeasurement the software maximizes by rotatingj the
turntable position (0°to 360} and by rotating the elevation ex (0°to 360j.

--- The find measurement will be done in the position (turntable and elevation) causingdthe
highest emissions with QPK detector

--- The final levels, frequency, measuring time, bandwidth, turntable position, correctio|
factor, margin to the limit and limit will beecorded. Also a plot with the graph of the
premeasurement and the limit will be stored.

—
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2) Sequence of testing 30 MHz to 1 GHz
Setup

--- The equipment was set up to simulate a typical usage like lolesdani the user manual of
described by manufacturer

--- If the EUT is a tabletop system, a table with 0.8 m height is used, which is placed ofp the
ground plane.

--- If the EUT is a floor standing device, it is placed on the ground plane with insulatior
between both.

--- Auxiliary equipment and cables wepesitioned to simulate normal operation conditior|s

--- The AC power port of the EUT (if available) is connected to a power outlet below th
turntable.

\L*4

--- The measurement distance is 3 meter

--- The EUT was set into operation.

Premeasurement

--- The tuntable rotates from 0%o 315°using 45°steps.
--- The antenna is polarized vertical and horizontal.

--- The antenna height changes from 1 to 3 meter.

4
D

--- At each turntable position, antenna polarization and height the analyzer sweeps thr
times in pealo find the maximum of all emissions

Final measurement
--- The final measurement will be performed with minimum the six highest peaks.

--- According to the maximum antenna and turntable positions of premeasurement the,
software maximize the peaks by chempturntable position (x45) and antenna movemen(
between 1 and 4 meter.

--- The final measurement will be done with QP detector with an EMI receiver

--- The final levels, frequency, measuring time, bandwidth, antenna height, antenna
polarization, turrdble angle, correction factor, margin to the limit and limit will be recor(led.
Also a plot with the graph of the premeasurement with marked maximum final
measurements and the limit will be stored.
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3) Sequence of testing 1 GHz to 18 GHz
Setup:

--- The guipment was set up to simulate a typical usage like described in the user mafjual
described by manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 1.5 m height is used.

--- If the EUT is a floor standing device, it is placed onghmund plane with insulation
between both.

--- Auxiliary equipment and cables were positioned to simulate normal operation condifions

AY”4

--- The AC power port of the EUT (if available) is connected to a power outlet below th
turntable.

--- The measurementsiance is 3 meter.

--- The EUT was set into operation.

Premeasurement:

--- The turntable rotates from 0°to 315°using 45°steps.

--- The antenna is polarized vertical and horizontal.

--- The antenna height scan range is 1 meter to 2.5 meter.

--- At eachturntable position and antenna polarization the analyzer sweeps with peak
detection to find the maximum of all emissions.

Final measurement:
--- The final measurement will be performed with minimum the six highest peaks.

--- According to the maximum anteamnd turntable positions of premeasurement the
software maximize the peaks by changing turntable position (x45) and antenna moveipent
between 1 and 4 meter. This procedure is repeated for both antenna polarizations.

--- The final measurement will be doimethe position (turntable, EUtBble and antenna
polarization) causing the highest emissions with Peak and Average detector.

--- The final levels, frequency, measuring time, bandwidth, turntable positiondHLlEr
position, antenna polarization, corriect factor, margin to the limit and limit will be

recorded. Also a plot with the graph of the premeasurement with marked maximum final
measurements and the limit will be stored.
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4) Sequence of testing above 18 GHz
Setup:

--- The equipment was sep io simulate a typical usage like described in the user manufal or
described by manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 1.5 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground planansithation
between both.

--- Auxiliary equipment and cables were positioned to simulate normal operation condifions

\L*4

--- The AC power port of the EUT (if available) is connected to a power outlet below th
turntable.

--- The measurement distance is 1 meter
--- The EUT was set into operation.
Premeasurement:

--- The antenna is moved spherical over the EUT in different polarizations of the antenfpa.
Final measurement:

--- The final measurement will be performed at the position and antenna orientation fo{ all
detected emissions that were found during the premeasurements with Peak and Avergge
detector.

--- The final levels, frequency, measuring time, bandwidth, correction factor, margin to [the
limit and limit will be recorded. Also a plot with the graph of tmerpeasurement and the
limit will be stored.

6.4.5Results for Radiated Emissions

PASS.

Only record the worst test result in this report.
The test data please refer to following page:
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Lewvel {(dBuWim)

80
7o
60

FCC PART 15B
50

40

30

20

10

630 50 100 200 500 1000

Frequency (MHz)

Freq Reading ©CabLos Antfac Measured Limit ©Owver Remark

MHz= dEuW dE dESm dBEuvSm dEuWV . m dE
1 a5 .89 23.11 .52 10.34 33.97 4000 -&.03 oF
2 98.87 19.27 o.&a1 12.09 32,97 43 .50 -10.53 2F
3 145.34 ZE.32 0.886 S8.25 35.43 43 .50 -8.07 QF
4 29&a.75 24 .88 1.1=2 1=2.00 29.00 46500 =7 .00 oF
5 544 .10 Z20.45 1.44 17.40 39.29 4. 00 -6.71 2F
B 28Z5.40 12.12 1.80 20,32 40.31 45,00 -5.6%2 oF

Mote: 1. All readings are Quasi-peak wvalues.
2. Measured= Reading + Antenna Factor + Cable Loss
3. The emission that ate Z0db blow the offficial limit are not reported

BOLMI (dBuW/mj)

T

60
FCC PART 15B

50

40

30

20

10

G3(! 50 100 200 500 1000

Frequency (MHz)

Fregq PReading CabLos Antfac Measured Limit Ower FRemark

MH= dBuv dB dBE/m dBuV,/m dBuV,/ m dB
1 65.89 20. 22 0.52 10.324 31.78 40.00 -5.E2 QF
2 148.34 23.24 0.26 g.25 332.05 43 .50 -10.45 QF
3 247.28 20.20 o.27 1z2.08 33.E25 456.00 -12.75 QF
4 512.0%9 22.10 1.49%2 16.81 40.40 45.00 -5.60 QF
5 660.50 12.55 1.63 12.67 38.85 45.00 -7.15 QF
= 2290.20 12.15 2.01 21. 68 41.24 54.00 -12.16 QF

Mote: 1. A11 readings are (Quasi-peak wvalues.
2. Measured= Reading + Antenna Factor + Cable Loss
3. The emission that ate 20db bhlow the ocffficial limit are not reported

*** Note: Pre-scan all mode antecordedthe worstcase results in this report
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6.4.6. Results for Radiated Emissionspve 1GHz)

Channel 1
Reading | Ant. Pre. Cab. Rerf 3
';/rlﬂl Level Fac. Fac. Loss Né%"’hs\l;/rr?‘d déhr{];}m Mgngln Remark Pol.
dBuVv dB/m dB dB
4804.00 46.11 33.06 | 35.04 | 3.94 48.07 74 -25.93 Peak Horizontal
4804.00 34.08 33.06 | 35.04 | 3.94 36.04 54 -17.96 | Average | Horizontal
4804.00 42.43 33.06 | 35.04 | 3.94 44.39 74 -29.61 Peak Vertical
4804.00 33.97 33.06 | 35.04 | 3.94 35.93 54 -18.07 | Average Vertical
Channel20
Reading | Ant. Pre. Cab. Rerf ‘
I;/rIeHc; Level Fac. Fac. Loss “ﬁ%%s\l;/ﬁd dé‘g{}'}m Mzrgln Remark Pol.
dBuV dB/m dB dB
4880.00 47.03 33.16 | 35.15 | 3.96 49.00 74 -25.00 Peak Horizontal
4880.00 37.01 33.16 | 35.15 | 3.96 38.98 54 -15.02 | Average | Horizontal
4880.00 45.82 33.16 | 35.15 | 3.96 47.79 74 -26.21 Peak Vertical
4880.00 34.02 33.16 | 35.15 | 3.96 35.99 54 -18.01 | Average Vertical
Channel40
Reading | Ant. Pre. Cab. Aef :
I;/rIeH(; Level Fac. Fac. Loss Ncli%is\l;/ﬁd dé‘:m'/tm Mzrgln Remark Pol.
dBuVv dB/m dB dB
4960.00 46.18 33.26 | 35.14 | 3.98 48.28 74 -25.72 Peak Horizontal
4960.00 27.95 33.26 | 35.14 | 3.98 30.05 54 -23.95 | Average | Horizontal
4960.00 45.73 33.26 | 35.14 | 3.98 47.83 74 -26.17 Peak Vertical
4960.00 | 40.47 33.26 | 35.14 | 3.98 42.57 54 -11.43 | Average Vertical
Notes:

1. Measuring frequencies fro@k~10th harmonic (ex. 26GH2Np emission found between lowest
internal used/generated frequency toN3Blz

2. Radiated emissions measured in frequency range9kertOth harmonic (ex. 26GHaere made with

3.

an instrument using Peak detector mode.
measur ement

Dat a

of

to be neasured.

wi-t-di nnt hhe
emissions are attenuated more than 20dB below the pébheisisits or the field strength is too small

fakelgbeeaby
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6.4.7. Resultsfor Band edge Testing (Radiated)

TX-2402
Freq. | "Covel’ | Fac | Fa | Lose |Measured | Limit | Margin | pooy | pg
dBuV dB/m dB dB
2364.82 41.65 32.89 35.16 3.51 42.89 74 -31.11 Peak | Horizontal
2364.64 34.34 32.90 35.16 3.51 35.59 54 -18.41 | Average | Horizontal
2400.00 47.39 32.92 35.16 3.54 48.69 74 -25.31 Peak Horizontal
2400.00 37.90 32.92 35.16 3.54 39.20 54 -14.80 | Average | Horizontal
2380.24 41.53 32.89 35.16 3.51 42.77 74 -31.23 Peak Vertical
2381.81 36.28 32.90 35.16 3.51 37.53 54 -16.47 | Average | Vertical
2400.00 50.95 3292 | 35.16 3.54 52.25 74 -21.75 Peak Vertical
2400.00 39.90 3292 | 35.16 3.54 41.20 54 -12.80 | Average | Vertical
TX-2480
Freq. | "Poel’ | Fac | Fac | Lose |Measured | Limit | Mawin | poroy | g
dBuV dB/m dB dB
2483.50 47.92 33.06 | 35.18 3.60 49.40 74 -24.60 Peak | Horizontal
2483.50 34.83 33.08 | 35.18 3.60 36.33 54 -17.67 | Average | Horizontal
2490.45 45.37 33.08 35.18 3.62 46.89 74 -27.11 Peak Horizontal
2490.59 35.56 33.08 35.18 3.62 37.08 54 -16.92 | Average | Horizontal
2483.50 47.98 33.06 35.18 3.60 49.46 74 -24.54 Peak Vertical
2483.50 32.51 33.08 35.18 3.60 34.01 54 -19.99 | Average | Vertical
249768 45.94 33.08 35.18 3.62 47.46 74 -26.54 Peak Vertical
2497.85 36.72 33.08 35.18 3.62 38.24 54 -15.76 | Average | Vertical
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6.5. Conducted Spurious EmissioAsd Band Edges Test

6.5.1. Standard Applicable

According t08.5.247 (d) & A8.5: In any100 kHz bandwidth outside the frequency band |n
which the spread spectrum or digitally modulated intentional radiator is operating, the [fadio
frequency power that is produced by the intentional radiator shall be at least 20 dB bejpw
that in the 100 kHz balwidth within the band that contains the highest level of the desirfed
power, based on either an RF conducted or a radiated measurement. Attenuation beldw the
general limits specified in Section 15.209(a) is not required. In addition, radiated emisgions
which fall in the restricted bands, as defined in Section 15.205(a), must also comply wjth
the radiated emission limits specified in Section 15.209(a) (see Section 15.205(c)).

6.5.2. Measuring Instruments and Setting

Please refer to sectidhof equipments §t in this report. The following table is the setting
of the spectrunanalyzer.

Spectrum Parameter Setting

Detector Peak
Attenuation Auto

RB / VB (Emission in restricted band) 100KHZz/300KHz
RB / VB (Emission in non-restricted band) | 100KHz/300KHz

6.5.3. Test Procedures

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth|js se
to 100 kHz. The video bandwidth is set to 300 kHz

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lojvest,
middle, and highest channels

6.5.4. Test Setup Layout

This test setup layout is the same as that shown in sé€cfidn

6.5.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

6.5.6. Test Resuttof ConductedSpurious Emissions
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Test Result of Low Channel:

Agilent Spectrum Analyzer - Swept SA
[ =T

M ALIGN OFF

Display Line -25.44 dBm

d Ty g-
Trig: Free Run Avg|Hold: 13.’100

PNO: Fast )
™ Atten: 20 dB

IFGain:Low

Ref Offset 0.6 dB
Ref 10.00 dBm

1

Stop 26.50 GHz
#VBW 300 kHz

MKR MODE| TRC| SCL. FUNCTION FUMCTION WIDTH FUMCTIOM VALUE A

0 N [1[f] 2 402 2 GHz 5. 442 dBm | | 00000 |

2 IEENEA 18266 GHz 56476dBm[ [ [ 00000

&l N (17| 9.630 1 GHz 66543dBm[ [ [ 0000
- ]

Trace/Detector

Select Trace

-
v

Clear Write

Trace Average

Max Hold

Min Hold

View Blank’
Trace On

More
10f3

Test Result oMiddle Channel:

Agilent Spectrum Analyzer - Swept SA
[ T
Display Line -24.28 dBm

M\ ALIGH OFF
Avg Type: Log-Pwr
Avg|Hold: 23100

Trig: Free Run

PNO: Fast )
™ Atten: 20 dB

IFGain:Low

Mkr1 2.440 0 GHz

Ref Offset 0.6 dB 4277 dBm

Ref 10.00 dBm

‘1

Stop 26.50 GHz

#VBW 300 kHz

MKR MODE| TRC| SCL. FUNCTION FUMCTION WIDTH FUMCTIOM VALUE A

0 N [1[f] 2 4400 GHz 4. 277 dBm | | 00000 |

2 IEENEA 18286 GHz 63403dBm[ [ [ 00000

3III | £ ] 9.603 6 GHz 66819dBm[ [ [ 000
- ]

= 0L~ C A

S

Trace/Detector

Select Trace

-
v

Clear Write

Trace Average

Max Hold

Min Hold

View Blank’
Trace On

More
10f3

MSG
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Test Result of High Channel:
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