


§7/ORLAB

' Report No: SH12010005B01
TABLE OF CONTENTS
GENERAL INFORMATION . ...ttt sb ettt n e et e neeas 5
IO R L I D -tTo] ] o) (] o SO RTPSRSPR 5
1.2 Test Standards and RESUITS ..o e 6
1.3 Facilities and ACCIedItAtiONS..........ccviiiriieiiiees et 7
D301 FACHIEIES ettt et sttt et s b ettt e bt et et bt et enees 7
1.3.2  Test Environment CONAItIONS.......c..eeuterterierienieeieeiienieete sttt st et sttt sre et e seeeaeenees 7
1.4 EUT Setup and Operating CoNAITIONS. ..........cooiriiiriiieieie e 7
47 CFR PART 15C REQUIREMENTS ...t 9
1.5 Number of HOPPING FIrEQUENCY .....c.ooiiiiiitiiiitiie it 9
L.5.1  REQUITCIMENL ...c.utieiiiieiiieiieeieeeiieeieeeite et e ette et e seteesbaeesaeeseeesseessaeesseeseesnseesseasseenssesnseesssesnseensns 9
1.5.2 TSt D@SCIIPLION Lecuviieiiieiiieiieeiieeieeeiteetee ettt eteesteeteeesaeesseeesseessaeesseeseesnseesaaesseenssennseenssesnseensns 9
L.5.3 TSt RESUIL ...ttt ettt ettt e bt et eebe et e et e saeebeenees 9
1.6 PAK OULPUL POWET ...ttt bbbttt bbbt 11
L.6.1  REQUITCINENL ...cuiietiieiiieiieeieetieeteestteeteesteeesbeesseesseesseeesseesssesnsaessseasseesssessseessseasseesssesseenssenns 11
1.6.2 TSt DIESCIIPIION utieiiieiieeiitetie ettt ettt et e ettt et e et e esteeeabeesaeeenbeesseeeabeesseeenseesseeenseenneeans 11
L.6.3 TSt RESULL.cueiiiiieiiee ettt et sae e ettt e et esateeabeessaeenseenaeaeas 11
0T | 23 = 7= Tg o 111 To | & [OOSR 17
R R B 1< 11115104 PP U URUPRRUPPRR 17
1.7.2 TSt DIESCTIPLION ..euiiiiiieiteniiete ettt ettt ettt sttt et be et st see e bt et e sbeenbeeabenaeens 17
L.7.3 TSt RESULL ..ttt ettt ettt e et et e et esateenbeessteenbeenneaens 17
1.8 Carried FrequenCy SEPATAtION .........coiiiiiriiiiiiiseeie et bbbt 23
L.8.1  DIEIINILION .ttt ettt ettt e bt et e st e et esbe e et e e sbbesabeenaeeeas 23
1.8.2  TeSt DESCTIPHION ..eeeuevieeiiiieeiieeeiie ettt eite st e et e e sttt eesetee e steeeeaeeessaeeensaeeensaeeasseeesnseeensseesnnseens 23
L.8.3 TSt RESULL ...ttt ettt st e sae e et e bt e sbeesaeeeas 23
1.9  Time of Occupancy (DWell TIME) ..o 26
| N e 0= 1 1 1<) L USSP 26
1.9.2 TSt DESCIIPIION L.utiiiiieiieeiiietieett ettt et et e st e st e bt e et e e teesateesaeeenbeesseesnseenseeenseesssesnseenseaans 26
1.9.3 TSt RESUIL.....eiiiiiiiieiee ettt sttt et st sb et s esbe et 26
1.10  Conducted SPUKiOUS EMISSIONS..........ciiiiiiiiiiiieiie ittt snee s 32
L.10.T  REQUITEIMENL ..cuutieutieiiieiie et ette et et e et et e et esetesateeteeeabeessaesaseesseeenseenseesnseensseanseenssesnseenseeans 32
L.10.2 TSt DESCIIPIION L.uviiiiieiieeiiieiieett et et et e ettt estte et esteeesbeesseesateesaeeenseenseesnseenseeenseesseesnseenseaans 32

Page 2 of 54



§7/ORLAB

' Report No: SH12010005B01
L1033 TSt RESUIL..c..eiiiiiieieeiee ettt ettt et st e bt et saeesbeensesaeens 32
I R = T T To I =0 o= OSSP O TP PR PPOPTPPO 38
L11.T REQUITCINENL ..cueiieetieeiiieiieeiteette et estteete et e esbeeseeeesbeesteeesseensaesnsaesseeesseenseesnseessseanseenssesnseensseans 38
L.11.2 TSt DESCIIPHION Louviiiiieiieeiiietieeteeite et et e ettt esteeeteesteeesbeessaeenseesseeesseenseesnseenseeanseenssesnseensseans 38
L1130 TSt RESUIL....eiiiieceee e ettt e et e e et e e e ta e e e taeesasaeeessaeesssaeessseeennseens 38
112 CoNAUCTEA EMISSION ....ouviiiiiiiiieiistet ettt bbb 43
113 RAIALEA EMISSION. ..ottt r e 44
L.13.1  REQUITEIMCNL ...c..viiiiiiieeiieeetiee ettt e et e e eite e et e e ettt e e ssteeesateeessaeessaeessaaeansseesssseesssseessseeensseeennseens 44
1.13.2  TESt DESCTIPLION ...vvveeiiieeiiieeeiieeeiiee ettt e eieeeeteeeeteeesteeessseeesssaaessaeasssaeasssseessseesssseenseeessseeanns 44
1133 TESt RESUIL...eiiiiiieiieeeiee ettt et e e e st e e s abee e sbeesssaaeessaaeessseessseaesssaeessseeenns 46
1.14  ANteNNa REQUITEIMENTS ..ottt bbbt bbbt 52
1.14.1 Requirement of the Standard ............cccecieriiiiiiiiiiiieeceee et ebe e ees 52
1.14.2  Antenna Connected CONSIUCTION ......eeruieriirieriierieeieniieieetesttesteeteetee et eteseeesaeesesaeesseesesaeens 52
L.14.3  ANENNA GAIN ...eiiitiiniiiiieieeie ettt et e bt ettt e st e e be et e e st et e eatesteenbeensesneenseensesneens 52
1.15  ReCEIVEr SPUFIOUS EMISSIONS .....cviiiiiitiiiiiiisiisie ettt 53
1.15.1 Requirement of the Standard ............cccocieriiiiiiiiiiiiieeceee e 53
1152 TeSt PrOCEAUIE .....ccuviiiiiieeiiie ettt ettt e et e e sabe e e sbeessbaeensaeesssaeesssaeessseeesnseeanns 53
LL15.3 TSt SEIUP cueieitee ettt ettt e et e et e et e e s bt e e s bt e e sabbeesabeeesabeeenanee s 53
L1154 TSt RESULILS ..eeeiiieiieie ettt ettt ettt e et et e st e esabeenbeessaesnseenaeaens 54

Page 3 of 54






§7/ORLAB

' Report No: SH12010005B01

GENERAL INFORMATION

1.1 EUT Description

EUT Type...ccooeeiieiiiiieniene : IP TOUCH 4068EE Handset Bluetooth®
My IC Phone Handset Bluetooth®
Model Name..........cccoceeuenee : [P TOUCH 4068EE Handset Bluetooth®
My IC Phone Handset Bluetooth®
Serial NO. ..cccvveviieieiieiene : na
Modulation Type..........c........ : Frequency Hopping Spread Spectrum (FHSS)
Frequency .....cccceevveevveeneennen. : The frequency range used is 2402MHz - 2480MHz (79 channels, at
intervals of IMHz);
The frequency block is 2400MHz to 2483.5MHz.
Power Supply.....ccceeeeiennnene : Battery

Mode Name.: 1VHAA1500
Capacitance: 1500mAh
Rated voltage: 1.2V
Charge limited: 1.4V
Manufacturer:  SAFT BATTERIES
12 Rue Sadi Carnot 93170 Bagnolet - France
Antenna Specification .......... : -2.4 dBi gain (Max)

Note 1: The difference between IP TOUCH 4068EE & My IC Phone Handset is as follow:

Model Name IP TOUCH 4068EE Handset My IC Phone Handset
Bluetooth® Bluetooth®
Hardware 3MG22020JAAA 3MG22020JAAA
Version
Description 2pin for charger 4pin for charger

Note 2: The EUT is a Mobile Phone, it contains Bluetooth Module operating at 2.4GHz ISM band;
the frequencies allocated for the Bluetooth Module is F(MHz)=2402+1*n (0<=n<=78). The
lowest, middle, highest channel numbers of the Bluetooth Module used and tested in this
report are separately 0 (2402MHz), 39 (2441MHz) and 78 (2480MHz).

Note 3: For a more detailed description, please refer to Specification or User’s Manual supplied by
the applicant and/or manufacturer. [P TOUCH 4068EE Handset Bluetooth is a existing family

Page 5 of 54



§7/ORLAB

' Report No: SH12010005B01

1.2 Test Standards and Results

According to the specifications of the manufacturer, the EUT must comply with the
requirements of the following standards:

o [1 FCC Part 15 Subpart C §15.247

« [1 FCC Public Notice DA 06705

o [1 ANSIC63.42003

o [1 ICRSS210 Issue 7

Remark:

1. All test items were verified and recorded according to the standards and without any
deviation

during the test.

2. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart
B, recorded in a separate test report.

Test items and the results are as bellow:

Ne FCC Rules IC Rules Test Type Limits Result
1 15.247(a)(1) A8.4(2) Number of Hopping Frequency > 75Chs PASS
2 15.247(b)(1) A8.1(b) Peak Output Power <1W PASS
3 15.247(a)(1) A8.1(a) 20dB Bandwidth NA PASS
4 15.247(a)(1) A8.1(b) Carrier Frequency Separation = 2/3]30\;20(1]3 PASS
51 15.247(a)(1) A8.1(d) Time of Octchlgncy (Dwell ; 15 623:‘:’6;1 4 | pass
6 15.247(d) A8.5 Conducted Spurious Emission <20 dBc PASS
7 15.247(d) A8.5 Band Edge <20dBc PASS
8 15.207 Gen7.2.2 Conducted Emission 15.207(a) PASS
9 15.247(d) A8.5 Radiated Emission lf 522491%;& PASS

10 & 11 55 ;f; (b) A8.4 Antenna Requirement N/A Pass
11 / GEN 7.2.3 Receiver Spurious Emissions G§§N7722331;& Pass
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1.3 Facilities and Accreditations

1.3.1 Facilities

Shenzhen Electronic Product Quality Testing Center Morlab Laboratory is a testing organization
accredited by China National Accreditation Service for Conformity Assessment (CNAS) according to
ISO/IEC 17025. The accreditation certificate number is L1659.

All measurement facilities used to collect the measurement data are located at Electronic Testing
Building, Shahe Road, Xili, Nanshan District, Shenzhen 518055 CHINA. The test site is constructed
in conformance with the requirements of ANSI C63.7, ANSI C63.4 and CISPR Publication 22; the
FCC registration number is 741109.

1.3.2 Test Environment Conditions

During the measurement, the environmental conditions were within the listed ranges:

Temperature (°C): 20 - 25
Relative Humidity (%): 40 - 60
Atmospheric Pressure (kPa): 96

1.4 EUT Setup and Operating Conditions

Pre-scanned tests were conducted to determine the final configuration from all possible combinations.
The following tables are showing the test modes as the worst cases and recorded in this report.

BT Data Rate / Modulation

Conducted Mode

Radiated Mode

Bluetooth 1Mbps

Channel 00 2402 MHz

Channel 39 2441 MHz

Channel 00 2402 MHz
Channel 39 2441 MHz

Channel 78 2480 MHz

FSK
GFS Channel 78 2480 MHz Channel 78 2480 MHz
Bluetooth EDR 2Mb Channel 00_2402 MHz
uetoo ps
n /4-DQPSK Channel 39 2441 MHz N/A
Channel 78 2480 MHz
Bluetooth EDR 3Mb Channel 00 2402 MHz
uetoo ps
8-DPSK Channel 39 2441 MHz N/A

The EUT has been tested under Operating and standby condition. CMU200 was uesd to
control the EUT for staying in continuous transmitting mode. Channel 0, 39 and 78 with highest
datarate (DH1) (DH3) (DHS) are chosen for tested.
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Mode 1: Battery + EUT Mode;
Worst Case:GFSK(1 Mbps) Mode 1 Channel Low (2402MHz).Mid (2441 MHz) and High (2480MHz)
were chosen for full testing.

Page 8 of 54



§7/ORLAB

' Report No: SH12010005B01

47 CFR PART 15C REQUIREMENTS
1.5 Number of Hopping Frequency

1.5.1 Requirement

According to FCC section 15.247(a)(1)(ii), frequency hopping systems operating in the 2400MHz to
2483.5MHz bands shall use at least 15 hopping frequencies.

1.5.2 Test Description

A. Test Setup:

Attenuator 1

Service Power EUT
Simulator Splitter
=
Spectrum \\
Analyzer Attenuator 2 (Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the Battery, is coupled to the Spectrum
Analyzer (SA) and the Bluetooth Service Simulator (SS) with Attenuators through the Power Splitter;
the RF load attached to the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to
correct the reading. During the measurement, the Bluetooth Module of the EUT is activated and
controlled by the SS, and is set to operate under test mode transmitting 339 bytes DHS packages at
maximum power.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Service Simulator Anritsu MT8852A 6K00002788 | 2011.9 lyear
Spectrum Analyzer R&S FSP30 101020 2011.9 lyear
Spectrum Analyzer Agilent E4440A MY46187763 | 2011.9 lyear
Power Splitter Weinschel 1506A NW521 (n.a.) (n.a.)
Attenuator 1 Resnet 10dB (n.a.) (n.a.) (n.a.)
Attenuator 2 Resnet 3dB (n.a.) (n.a.) (n.a.)

1.5.3 Test Result

The Bluetooth Module operates at hopping-on test mode; the frequencies number employed is
counted to verify the Module’s using the number of hopping frequency. compliance to Hopping
Sequence and Equal Usage of the channels
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A. Test Verdict:

Frequency Block (MHz) | Measured Channel Numbers | Min. Limit Refer to Plot | Verdict
2400 - 2483.5 79 15 Plot A PASS
B. Test Plot:
- [ a |

JUi Rt

Etazt 2.4 CE=x

Date: 15.FEB.201Z2 1€

E.Z5 MH=x/S SEtoap Z.4E35 CE=x

-00:-20

(Plot A: 2402MHz to 2480MHz)
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1.6 Peak Output Power

1.6.1 Requirement

According to FCC section 15.247(b)(1), for frequency hopping systems that operates in the 2400MHz
to 2483.5MHz band employing at least 75 hopping channels, the maximum peak output power of the
intentional radiator shall not exceed 1Watt. For all other frequency hopping systems in the 2400MHz
to 2483.5MHz band, it is 0.125Watts.

1.6.2 Test Description

See section 1.5.2 of this report.
1.6.3 Test Result

The Bluetooth Module operates at hopping-off test mode. The lowest, middle and highest channels
are selected to perform testing to verify the conducted RF output peak power of the Module.

A. Test Verdict:

GFSK (1Mbps)
Measured Output Peak Power Limit .
h 1 F MH t
Channe requency (MHz) Bm W Refer to Plot Bm Verdic
0 2402 -1.97 0.00064 Plot A PASS
39 2441 -0.94 0.00081 Plot B 30 PASS
78 2480 -1.03 0.00079 Plot C PASS
T /4-DQPSK (2Mbps)
Measured Output Peak Power Limit
h 1 F MH i
Channe requency ( Z) Bm W Rofer to Plot Bm Verdict
0 2402 -1.91 0.00064 Plot D PASS
39 2441 -0.98 0.00080 Plot E 30 PASS
78 2480 -1.04 0.00079 Plot F PASS
8-DPSK (3Mbps)
M dO t Peak P Limit
Channel Frequency (MHz) casurec Dutput Peax Tower Sl Verdict
dBm W Refer to Plot dBm
0 2402 -1.98 0.00063 Plot G PASS
39 2441 -1.17 0.00076 Plot H 30 PASS
78 2480 -1.21 0.00076 Plot I PASS
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B. Test Plot:

- REW 32 ME=x
- VAW 32 ME=x

Ral ZD dEm «ARTT ZD0 48 EWT Z.5 ms

|-—-&0.

Cent&r Z.40Z2 CH=x 500 kEx/ Sparn 5 MHE=x

(Plot A: Channel = 2402)

@ -REW 3 ME= Mazker 1 [TL ]
- VEW 3 MH=z 0.94
Z.441056154

Ref 0 4Bm «ATT 20 dB SWT 2.5 mm

20 Offjat 0. 4B

10

-z 0.

--20.

|--&0.

-BD

Canter Z.441 GEx 500 kHzS Span 5 ME=x

Date: 18.AFR_2012 18:57:0€

(Plot B: Channel = 2441)
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< REW 3 MH=
- VEW 3 MH=
SWT 2.5 ms

Mazkex 1

-z 0

|--50.

-0

Cantax 2.4E CE=x 500 kH=z/

Date: 18.AFR._2012 1%:01:25

(Plot C: Channel = 2480)

- REW 3 MH:
« VEW = MHE=
SWT Z.5 ms

Raf Z0 4Bm

Spar 5 ME=

Mazkas 1 [TL ]

Z0

Caentes IZ.40Z CE=x 500 kH=z/

(Plot D: Channel = 2402)

Spar 5 MEz
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«REW = MH=z Mazk&=z L [TL ]
- VEW 3 MH=

Raf ZD 4Bm ~ATT Z0 4B SWT 2.5 ms Z.44D

-z 0

|--50.

-0

Cantax 2.441 CEx 500 kH=z/ Spar 5 ME=z

Date: 18.APR._2012 18:57:54

(Plot E: Channel = 2441)

< REW 3 MH=
- VEW 3 MH=

Raf ZD 4Bm ~ATT Z0 4B SWT 2.5 ms

Z0

10 [ = |

-z 0

-0

Cantax 2.4E CE=x 500 kH=z/ Spar 5 ME=z

Date: 18.APR._2012 19:01:58

(Plot F: Channel = 2482)
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@ - REW 3 MEz Maczkez L [TL ]
« VBW 3 MH= 1.9E

Fafl Z0 4Em «ATT ZD0 4B EWT Z.5 ms Z.40Z05805D

= |, '-

Caente&r 2.40Z CSH=x 500 kEx/ Span 5 MH=x

(Plot G: Channel = 2402)

«REW = MH=z Mazkas 1 [TL ]
- VEW 3 MH=
2_44DED

Raf ZD 4Bm ~ATT Z0 4B SWT 2.5 ms

zp offder 0.4 am

10 [ = |

-z 0

-0

Cantax 2.441 CEx 500 kH=z/ Spar 5 ME=z

Date: 18.APR._2012 18:58:54

(Plot H: Channel = 2441)
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«REW = MH=z Mazk&=z L [TL ]
- VEW 3 MH= -1.21 4E=
2_4THE35744 GH:x

Raf ZD 4Bm ~ATT Z0 4B SWT 2.5 ms

-z 0

=20

|--40.

|--50.

-0

-ED

Cantax 2.4E CE=x 500 kH=z/ Spar 5 ME=z

Date: 18.AFR._2012 1%9:02:40

(Plot I: Channel = 2480)
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1.7  20dB Bandwidth

1.7.1 Definition

The 20dB bandwidth is known as the 99% emission bandwidth, or 20dB bandwidth (10*logl1% =
20dB) taking the total RF output power.

1.7.2  Test Description
See section 1.5.2 of this report.
1.7.3  Test Result

The Bluetooth Module operates at hopping-off test mode. The lowest, middle and highest channels
are selected to perform testing to record the 20dB bandwidth of the Module.
A. Test Verdict:

The maximum 20dB bandwidth measured is 1.175MHz according to the table below.

GFSK(1Mbps)
Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 0.796 Plot A
39 2441 0.796 Plot B
78 2480 0.788 Plot C

 /4-DQPSK(2Mbps)

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.130 Plot D
39 2441 1.113 Plot E
78 2480 1.118 Plot F

8-DPSK(3Mbps)

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.142 Plot G
39 2441 1.175 Plot H
78 2480 1.147 Plot I
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B. Test Plot:

® *RBW 30 kHz
*VBW 300 kHz

Ref 20 dBm *Att 20 dB SWT 10 ms

20 Offget 165 dB

1 PK]

-20

Center 2.402 GHz 150 kHz/ Span 1.5 MHz

Date: 20.FEB.2012 16:18:10

(Plot A: Channel = 2402)

® *RBW 30 kHz
*VBW 300 kHz

dBn
Ref 20 dBm *Att 20 dB SWT 10 ms Gt
20 Offget 165 dB E
)
L, ] [ 2]
-1 B
) ».440594750 a
uax: N ¥ .

Center 2.441 GHz 150 kHz/ Span 1.5 MHz

Date: 20.FEB.2012 16:17:21

(Plot B: Channel = 2441)
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® *RBW 30 kHz
* VBW 300 kHz

E
Ref 20 dBm *Att 20 dB SWT 10 ms . 59855 )
E
i

1_PK| 2. 94 GI

Center 2.48 GHz 150 kHz/ Span 1.5 MHz

Date: 20.FEB.2012 16:15:43

(Plot C: Channel = 2480)

® *RBW 30 kHz K
* VBW 300 kHz . iBn

Ref 20 dBm *Att 20 dB SWT 10 ms .402120192 GI

20 Offget 165 aB

1_PK|
1

JI AN

Center 2.402 GHz 150 kHz/ Span 1.5 MHz

Date: 20.FEB.2012 18:15:51

(Plot D: Channel = 2402)

Page 19 of 54



Report No: SH12010005B01

® *RBW 30 kHz ker
* VBW 300 kHz 0.78 dBr

Ref 20 dBm *Att 20 dB SWT 10 ms 2. 88 GF

1_PK|

Center 2.441 GHz 150 kHz/ Span 1.5 MHz

Date: 20.FEB.2012 18:20:15

(Plot E: Channel = 2441)

® *RBW 30 kHz ker
* VBW 300 kHz .66 dBr

Ref 20 dBm *Att 20 dB SWT 10 ms 2.480120192 Gt

20 Offget 165 aB

1_PK|

Center 2.48 GHz 150 kHz/ Span 1.5 MHz

Date: 20.FEB.2012 18:21:27

(Plot F: Channel = 2480)
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1_PK|

Date:

1_PK|

Date:

*RBW 30 kHz

* VBW 300 kHz iBT
Ref 20 dBm *Att 20 dB SWT 10 ms 5 F
20 Offget 16]5 dB
:
—10
20 / D W/\A ’\/ \
--30 \q‘
--50
--60
80
Center 2.402 GH 150 kHz/ Span 1.5 MHz

20.FEB.2012 18:16:43

Ref 20 dBm

* ALt

(Plot G: Channel = 2402)

*RBW 30 kHz

* VBW 300 kHz

20 dB SWT 10 ms

20 Offget 165

20.FEB.2012 18:19:16

150 kHz/

(Plot H: Channel = 2441)

Span 1.5 MHz
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20 Offget 16)5 dB

Date: 20.FEB.2012 18:22:53

(Plot I: Channel = 2480)
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1.8 Carried Frequency Separation

1.8.1 Definition

According to FCC section 15.247(a)(1), frequency hopping systems shall have hopping channel
carrier frequencies separated by a minimum of 25kHz or two-thirds of the 20dB bandwidth of the
hopping channel, whichever is greater.

1.8.2 Test Description
See section 1.5.2 of this report.

1.8.3 Test Result

The Bluetooth Module operates at hopping-on test mode.

For any adjacent channels (e.g. the channel 39 and 40 as showed in the Plot A), the Module does have
hopping channel carrier frequencies separated by a minimum of 25kHz or two-thirds of the 20dB
bandwidth of the hopping channel (refer to section 1.7.3), whichever is greater. So, the verdict is
PASS.

Channel
Test Mode Separation Limit (MHz) Test Plot Result
(MHz)
GFSK 1.00 1.00 Plot A Pass
T /4-DQPSK 1.00 1.00 Plot B Pass
8-DPSK 1.00 1.00 Plot C Pass
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® * RBW 300 kHz K
* VBW 300 kHz 0.93 dBr

Ref 20 dBm *Att 20 dB SWT 2.5 ms .439 562 GI

1_PK|

\/ LVL

Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 20.FEB.2012 16:23:04

(Plot A: Carried Frequency Separation)

® * RBW 300 kHz k
* VBW 300 kHz 0.95 dBr

Ref 20 dBm *Att 20 dB SWT 2.5 ms .43983 )

20 Offget 165 aB

1 PK] 1 3 q.01 ar

I T T

Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 20.FEB.2012 18:27:02

(Plot B: Carried Frequency Separation)
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® * RBW 300 kHz 3 g
* VBW 300 kHz 0. F:

Ref 20 dBm *Att 20 dB SWT 2.5 ms .00C 00C ) ME
20 Offget 16]5 dB
B
)
. | 2|
1 PK] ( C dE
vy |
- D |
w“/ T ] M ] e
-10
F-20
--30
308
--40
--50
--60
-80
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 20.FEB.2012 18:39:10

(Plot C: Carried Frequency Separation)
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1.9  Time of Occupancy (Dwell time)

1.9.1 Requirement

According to FCC section 15.247(a)(1)(ii1), frequency hopping systems in the 2400 - 2483.5MHz
band shall use at least 15 non-overlapping channels. The average time of occupancy on any channel
shall not be greater than 0.4 seconds within a period of 0.4 seconds multiplied by the number of
hopping channels employed. Frequency hopping systems may avoid or suppress transmissions on a
particular hopping frequency provided that a minimum of 15 channels are used.

1.9.2 Test Description

See section 1.5.2 of this report.
1.9.3 Test Result

The average time of occupancy on any channel within the Period can be calculated with formulas:

{Total of Dwell} = {Pulse Time} * (1600 /6)/ {Number of Hopping Frequency} * {Period}
{Period} = 0.4s * {Number of Hopping Frequency}

The lowest, middle and highest channels are selected to perform testing to record the dwell time of
each occupation measured in this channel, which is called Pulse Time here.

A. Test Verdict:

GFSK DH5
Frequency Pulse Time Total of Dwell .. .
Channel Limit Verdict
anne (MHz) ms Refer to Plot (ms) mit (ms) ereie
0 2402 2.949 Plot A 314.56 PASS
39 2441 2.965 Plot B 316.27 400 PASS
78 2480 2.965 Plot C 316.27 PASS
1 /4-DQPSK DH5
Frequency Pulse Time Total of Dwell .. .
Channel Limit Verdict
anne (MHz) ms Refer to Plot (ms) imit (ms) eraie
0 2402 2.965 Plot D 316.27 PASS
39 2441 2.965 Plot E 316.27 400 PASS
78 2480 2.949 Plot F 314.56 PASS
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8-DPSK DH5
Pulse Ti
Channel Frequency ulse Time Total of Dwell Limit (ms) | Verdict
(MHz) ms Refer to Plot (ms)
0 2402 2.965 Plot G 316.27 PASS
39 2441 2.965 Plot H 316.27 400 PASS
78 2480 2.949 Plot I 314.56 PASS
B. Test Plot:

Note: the following plots record the Pulse Time of the Module carrier.

®

Ref 20 dBm

*Att 20 dB SWT 10 ms

20 Offget

Center 2.402 GHz

Date: 20.FEB.2012 17:01:30

(Plot A: Channel = 2402)
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® RBW 1 MHz
* VBW 3 MHz

Ref 20 dBm *Att 20 dB SWT 10 ms

T
o
S

Center 2.441 GHz 1 ms/

Date: 20.FEB.2012 17:00:20

(Plot B: Channel = 2441)

® RBW 1 MHz
* VBW 3 MHz

Ref 20 dBm *Att 20 dB SWT 10 ms

20 Offget 165 aB

Center 2.48 GHz 1 ms/

Date: 20.FEB.2012 17:02:13

(Plot C: Channel = 2480)

Page 28 of 54



Report No: SH12010005B01

® RBW 1 MHz
* VBW 3 MHz

Ref 20 dBm *Att 20 dB SWT 10 ms

Center 2.402 GHz 1 ms/

Date: 20.FEB.2012 17:04:19

(Plot D: Channel = 2402)

® RBW 1 MHz
* VBW 3 MHz

Ref 20 dBm *Att 20 dB SWT 10 ms

20 Offget 165 aB

Center 2.441 GHz 1 ms/

Date: 20.FEB.2012 17:03:38

(Plot E: Channel = 2441)
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Date:

Date:

*Att 20 dB

RBW 1 MHz
*VBW 3 MHz

SWT 10 ms

ﬂ
e

Center 2.48 GHz

20.FEB.2012

Ref 20 dBm

17:02:50

(Plot F: Channel = 2480)

*Att 20 dB

RBW 1 MHz
*VBW 3 MHz

SWT 10 ms

20 Offget

Center 2.402 GHz

20.FEB.2012

17:04:50

(Plot G: Channel = 2402)
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® RBW 1 MHz
* VBW 3 MHz

Ref 20 dBm *Att 20 dB SWT 10 ms

Center 2.441 GHz 1 ms/

Date: 20.FEB.2012 17:05:33

(Plot H: Channel = 2441)

® RBW 1 MHz
* VBW 3 MHz

Ref 20 dBm *Att 20 dB SWT 10 ms

20 Offget 165 aB

Center 2.48 GHz 1 ms/

Date: 20.FEB.2012 17:06:12

(Plot I: Channel = 2480)
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1.10

1.10.1 Requirement

Conducted Spurious Emissions

According to FCC section 15.247(c), in any 100kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

1.10.2 Test Description

See section 1.5.2 of this report.

1.10.3 Test Result

The Bluetooth Module operates at hopping-off test mode. The measurement frequency range is from
30MHz to the 10™ harmonic of the fundamental frequency. The lowest, middle and highest channels

are tested to verify the spurious emissions.

A. Test Verdict:

GFSK
Measured Max. Limit (dBm)
Frequency . .
Channel (MH2) Out of Band Refer to Plot Carrier Calculated | Verdict
Emission (dBm) Level -20dBc Limit
0 2402 -44.47 Plot A 0.20 -19.80 PASS
39 2441 -43.40 Plot B -0.11 -20.11 PASS
78 2480 -45.75 Plot C -1.32 -21.32 PASS
™ /4-DQPSK
Measured Max. Limit (dBm)
Frequency : .
Channel (MH2) Out of Band Refer to Plot Carrier Calculated | Verdict
Emission (dBm) Level -20dBc Limit
0 2402 -46.26 Plot D 0.65 -19.35 PASS
39 2441 -46.16 Plot E -0.80 -20.80 PASS
78 2480 -46.62 Plot F -3.00 -23.00 PASS
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8-DPSK
Measured Max. Limit (dBm)
Frequency ; :
Channel (MH2) Out of Band Refer to Plot Carrier Calculated | Verdict
Emission (dBm) Level -20dBc Limit
0 2402 -47.09 Plot G -0.89 -20.89 PASS
39 2441 -46.59 Plot H 0.10 -19.90 PASS
78 2480 -47.38 Plot I -1.38 -21.38 PASS
B. Test Plot:
Note: the power of the Module transmitting frequency should be ignored.
® *RBW 100 kHz
N =
o= |
WM;H A b i b Ao Ay PN AN A s M

2.4999991 GHz/

Date: 20.FEB.2012 17:11:14

(Plot A: Channel = 0, 9KHz to 25GHz)
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® *RBW 100 kHz ker
* VBW 100 kHz 0. 1B1

Ref 20 dBm *Att 20 dB SWT 2.5 s 2. 39183 GHz

1_PK|
LvL

--10

--30
3DB

F-40

IA Y DR U TVTHOR Y I Aok peWIANALN A g gt Ay it

Do Rt Ad T 2 Sy A

[--60

L

-80

Start 9 kHz 2.4999991 GHz/ Stop 25 GHz

Date: 20.FEB.2012 17:13:26

(Plot B: Channel = 39, 9KHz to 25GHz)

® *RBW 100 kHz ker
*VBW 100 kHz .32z iBn

Ref 20 dBm *Att 20 dB SWT 2.5 s 2.483982465 GHz

20 Offget 165 aB

1_PK|

oo YT S Mt AT TR | - APV VS VR EPWH FRY PRPWR Y e Vian

Start 9 kHz 2.4999991 GHz/ Stop 25 GHz

Date: 20.FEB.2012 17:17:08

(Plot C: Channel = 78, 9KHz to 25GHz)
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® *RBW 100 kHz ker 2
*VBW 100 kHz 6.26 dBr

Ref 20 dBm *Att 20 dB SWT 2.5 s 24.278846413 GI

1_PK|

L’O‘LMAMA ) PRV NN T PR s

Start 9 kHz 2.4999991 GHz/ Stop 25 GHz

Date: 20.FEB.2012 18:48:59

(Plot D: Channel = 0, 9KHz to 25GHz)

® *RBW 100 kHz larke
*VBW 100 kHz 1Bm

Ref 20 dBm *Att 20 dB SWT 2.5 s oL 391¢€ GHz
20 Offget 1645 dB Marke
- 1

cn

8 =
1 PK]
B LVL
F-10
L 5T -20.4 dBm
--30
08

-4

v
B TN IR FUUDRN FTN Y7 TN SOOI TN ML s
i SRR [ A Ao e S St
--60
L
-80
Start 9 kHz 2.4999991 GHz/ Stop 25 GHz

Date: 20.FEB.2012 18:43:20

(Plot E: Channel = 39, 9KHz to 25GHz)
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® *RBW 100 kHz ker
*VBW 100 kHz . iBn

Ref 20 dBm *Att 20 dB SWT 2.5 s 2. 39183 GHz

20 Offget 165 aB

H10
1_pK|
LVL
F-10
-20
-23 n
--30
3DB
F-40

RPN T

, 2
3

PRIV TR s MM s,

if ot e ot LA

1 AAAL a
T

Start 9 kHz 2.4999991 GHz/ Stop 25 GHz

Date: 20.FEB.2012 18:52:29

(Plot F: Channel = 78, 9KHz to 25GHz)

® *RBW 100 kHz
*VBW 100 kHz

Ref 20 dBm *RtL 20 dB SWT 2.5 s

F-20

PYIPPIR T  | ATSTYalad

%

byl ' RV TICHIN | FYYIN)

Start 9 kHz 2.4999991 GHz/ Stop 25 GHz

Date: 20.FEB.2012 18:50:49

(Plot G: Channel = 0, 9KHz to 25GHz)
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1_PK|

Date:

®

Date:

20 dBm

*RBW 100 kHz
*VBW 100 kHz 0. iB
*Att 20 dB SWT 2.5 s 2. 39183 GHz

20 ©

ffget 16

20.FEB.2012

Ref

20 dBm

2.4999991 GHz/ Stop 25 GHz

18:42:01

(Plot H: Channel = 39, 9KHz to 25GHz)

*RBW 100 kHz
*VBW 100 kHz
*RtL 20 dB SWT 2.5 s

20 O

ffiet 165

F-20

AMJKJMI

F 3
S
3
3

20.FEB.2012

2.4999991 GHz/ Stop 25 GHz

18:51:27

(Plot I: Channel = 78, 9KHz to 25GHz)
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1.11 Band Edge

1.11.1 Requirement

According to FCC section 15.247(c), in any 100kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

1.11.2 Test Description

Conducted Band Edge
Note Book , GSM Mobile Phone
Computer Control Unit
= | Wi-F1 Antenna Port Specnflm‘l
DC 4V Module” ] Analyzer
Radiated Band Edge

Communication
Antenna
I// Test Antenna
|
|
L
EUT
_)Ii'lp"-- : s .r" 1
“ "
<80cm >, E Z> TurnTable
' ' "
y i
= Service Receiver — Preamplifier
Supplier

1.11.3 Test Result

The Bluetooth Module operates at hopping-off test mode. The lowest and highest channels are tested
to verify the band edge emissions.
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Conducted Band Edge:

®

Ref

20 dBm

*RBW 300 kHz M
*VBW 300 kHz ). 92 dBr
*Att 20 dB SWT 2.5 ms 2.4019 GF

1 PK]

20 Offget 1645 dB

Date: 20.FEB.2012

Date:

Start 2.375 GHz

3 MHz/ Stop 2.405 GHz

17:22:53
(Plot A: GFSK Channel =0 )
*RBW 300 kHz
* VBW 300 kHz -0.4 dBn
Ref 20 dBm *Att 20 dB SWT 2.5 ms 2 . 961 Gt
20 Offget 165 dB
iBn
"™
i L
--10

start 2

20.FEB.2012

.475 GHz

3 MHz/ Stop 2.505 GHz

17:25:09

(Plot B: GFSK Channel =78 )
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® * RBW 300 kHz ker
* VBW 300 kHz 0.78 dBr

Ref 20 dBm *Att 20 dB SWT 2.5 ms 2.401826923 G

20 Offget 165 as 12

1_PK] |

|--60

Start 2.375 GHz 3 MHz/ Stop 2.405 GHz

Date: 20.FEB.2012 18:54:45

(Plot C: 1 /4-DQPSK Channel =0 )

® * RBW 300 kHz ker
* VBW 300 kHz 0.2 iBn

Ref 20 dBm *Att 20 dB SWT 2.5 ms 2.48009615 5

20 Offget 165 aB

1_PK|

Start 2.475 GHz 3 MHz/ Stop 2.505 GHz

Date: 20.FEB.2012 18:58:08

(Plot D: 11 /4-DQPSK Channel = 78 )
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® * RBW 300 kHz ker
* VBW 300 kHz 0.62 dBr

Ref 20 dBm *Att 20 dB SWT 2.5 ms 2.401826923 Gt

20 Offget 165 as

1_PK] |

|--60

Start 2.375 GHz 3 MHz/ Stop 2.405 GHz

Date: 20.FEB.2012 18:55:38

(Plot E: 8-DPSK Channel =0 )

® * RBW 300 kHz larke
*VBW 300 kHz .25 dBm

Ref 20 dBm *Att 20 dB SWT 2.5 ms

1_PK| .

—-4

-60

Y

-80

Start 2.475 GHz 3 MHz/ Stop 2.505 GHz

Date: 20.FEB.2012 18:56:46

(Plot F: 8-DPSK Channel =78 )
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Radiated Band Edge:
GFSK

2400 45.48 0.35 45.13 74 Peak N
2400 32.37 0.35 32.02 54 Average
2400 45.22 0.35 44.87 74 Peak v
2400 32.05 0.35 31.70 54 Average
2483.5 44.68 0.64 44.04 74 Peak N
2483.5 32.11 0.64 31.47 54 Average
2483.5 44.29 0.64 43.65 74 Peak
2483.5 31.85 0.64 31.21 54 Average v
1T /4-DQPSK

2400 45.37 0.35 45.02 74 Peak q
2400 32.05 0.35 31.70 54 Average
2400 44.95 0.35 44.60 74 Peak v
2400 31.68 0.35 31.33 54 Average
2483.5 44.11 0.64 43.47 74 Peak q
2483.5 31.36 0.64 30.72 54 Average
2483.5 43.92 0.64 43.28 74 Peak v
2483.5 31.47 0.64 30.83 54 Average
8-DPSK

2400 45.26 0.35 4491 74 Peak 0
2400 32.02 0.35 31.67 54 Average
2400 44.81 0.35 44.46 74 Peak
2400 31.57 0.35 31.22 54 Average v
2483.5 44.08 0.64 43.44 74 Peak 0
2483.5 31.40 0.64 30.76 54 Average
2483.5 43.75 0.64 43.11 74 Peak v
2483.5 31.34 0.64 30.7 54 Average
NOTE:

Measurement Level = Reading Level + Correct Factor
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1.12 Conducted Emission

The test is not applicable, because the EUT is not switched, contains no switches, does not include
inductive loads.
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1.13 Radiated Emission

1.13.1 Requirement

According to FCC section 15.247(c), radiated emission outside the frequency band attenuation below
the general limits specified in FCC section 15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in FCC section 15.205(a), must also comply with the
radiated emission limits specified in FCC section 15.209(a).

According to FCC section 15.209 (a), except as provided elsewhere in this subpart, the emissions
from an intentional radiator shall not exceed the field strength levels specified in the following table:

Field Strength Measurement
Frequency (MHz) ( uV/m)g Distance (m)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30 30 30
30 - 88 100 3
88 -216 150 3
216 - 960 200 3
960 - 1000 500 3
Above 1000 500 3

In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), also
should comply with the radiated emission limits specified in Section 15.209(a)(above table)

1.13.2 Test Description

A. Test Setup:
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Communication
Antenna
Test Antenna
[
[
1
EUT
/:\ "
<80cm>' [ = H Turn Table
X |
= Service Receiver — Preamplifier

Supplier

radiated emissions below 30MHz

Communication
Antenna
I// Test Antenna
[
[
1
EUT
N S S |
< &80cm >, ?‘ g Turn Table
- Service Receiver — Preamplifier
Supplier

radiated emissions above 30MH

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4dB according to the
standards: ANSI C63.4 (2003). The EUT was set-up on insulator 80cm above the Ground Plane. The
set-up and test methods were according to ANSI C63.4.

The Bluetooth Module of the EUT is powered by the Battery charged with the AC Adapter which is
powered by 120V, 60Hz AC mains supply. The Module is located in a 3m Semi-Anechoic Chamber;
the antenna factors, cable loss and so on of the site as factors are calculated to correct the reading.
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During the measurement, the Bluetooth Module is activated and controlled by the Bluetooth Service
Supplier (SS) via a Common Antenna, and is set to operate under hopping-on test mode transmitting
339 bytes DHS packages at maximum power.

For the Test Antenna: In the frequency range above 30MHz, Bi-Log Test Antenna (30MHz to 1GHz)
and Horn Test Antenna (above 1GHz) are used. Test Antenna is 3m away from the EUT. Test Antenna
height is varied from Im to 4m above the ground to determine the maximum value of the field
strength, the azimuth range of turntable was 0° to 360°, the receive antenna has two polarizations
horizontal and vertical. When doing measurements above 1GHz, the EUT was placed within the 3dB
beam width range of the horn antenna, and the EUT was tested in 3 orthogonal positions as
recommended in ANSI C63.4 for Radiated Emissions and the worst-case data was presented.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
System Simulator Anritsu MT8852A 6K00002788 | 2011.9 lyear
Spectrum Analyzer R&S FSP30 101020 2011.9 lyear
Receiver Agilent E7405A US44210471 | 2011.9 lyear
Full-Anechoic Chamber | Albatross 9m*6m*6m (n.a.) 2011.9 2year
Test Antenna - Bi-Log | Schwarzbeck | VULB 9163 9163-274 2011.9 lyear
Test Antenna - Horn Schwarzbeck | BBHA 9120C | 9120C-384 2011.9 lyear
Test Antenna - Loop R&S HFH2-72 860004/001 2011.9 lyear
1.13.3 Test Result
A. Test Mode:
1. Channel 0: Frequency 2402MHz
2. Channel 39: Frequency 2441MHz
3. Channel 78: Frequency 2480Mhz
NOTE:
All test modes are performed, only the worst cases are recorded in this report.
B. Test Result for 9 kHz ~ 30 MHz:
Frequency Level Over Limit Limit Line Remark
(MHz) (dBuV) (dB) (dBuV)
-- -- -- -- See Note

Note:

The amplitude of spurious emissions that are attenuated by more than 20dB below the permissible
value has no need to be reported.

Distance extrapolation factor = 40 log (specific distance / test distance) (dB);

Limit line = specific limits (dBuV) + distance extrapolation factor.
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C. Test Result for 30 MHz ~ 10th Harmonic:
Channel 0 (2402MHz)

Frequency Level Limit Line Margin Antenna Result
(MHz) (dBuV) (dBuV) (dB) Polarization
32.910 23.013 40 16.987 Horizonta PASS
59.949 13.453 40 26.547 Horizontal PASS
134.275 20.732 43.5 22.768 Horizontal PASS
900.818 33.803 46 12.197 Horizontal PASS
3016.875 38.846 54 15.154 Horizontal PASS
7059.375 44.010 54 9.990 Horizontal PASS
32.910 24.674 40 15.326 Vertical PASS
51.946 18.452 40 21.548 Vertical PASS
134.275 22.567 43.5 20.933 Vertical PASS
357.981 22.952 46 23.048 Vertical PASS
898.514 33.398 46 12.602 Vertical PASS
4959.375 42.259 54 11.741 Vertical PASS
Channel 39 (2441MHz)
Frequency Level Limit Line Margin Antenna Result
(MHz2) (dBuV) (dBuV) (dB) Polarization
31.698 23.781 40 16.219 Horizontal PASS
46.733 17.265 40 12.735 Horizontal PASS
134.275 21.051 43.5 22.449 Horizontal PASS
723.275 31.287 46 14.713 Horizontal PASS
1818.944 24.150 54 29.850 Horizontal PASS
5221.875 42.732 54 11.268 Horizontal PASS
34.365 23.202 40 16.798 Vertical PASS
52.431 16.584 40 23.416 Vertical PASS
134.275 24.993 43.5 18.507 Vertical PASS
565.440 27.861 46 18.139 Vertical PASS
1645.869 23.319 54 30.681 Vertical PASS
5216.250 42.110 54 11.890 Vertical PASS
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Channel 78 (2480MHz)
Frequency Level Limit Line Margin Antenna Result
(MHz2) (dBuV) (dBuV) (dB) Polarization
30.970 26.439 40 23.561 Horizontal PASS
111.723 18.930 43.5 24.570 Horizontal PASS
265.225 19.766 46 26.234 Horizontal PASS
650.558 29.490 46 16.510 Horizontal PASS
1285.775 21.838 54 32.162 Horizontal PASS
5396.250 41.357 54 12.643 Horizontal PASS
32.061 24.388 40 25.612 Vertical PASS
52.068 16.969 40 23.031 Vertical PASS
134.275 23.340 43.5 20.160 Vertical PASS
614.061 29.237 46 16.763 Vertical PASS
1797.094 24.723 54 29.2717 Vertical PASS
5220.000 41.101 54 12.899 Vertical PASS
MORLAB-RE BT 20M-25G
e
Z; DESITEDDD GHz
= 44 983 SEQV
427 bz Sz 44
AL EgE v e g
et - GHz
10

SN SN 2000 3D0LEDDE00M UM TS i3 G 4G EGEG BG Pl

Frequency in Hz

(Plot A : GFSK Channel = 0 Antenna Horizontal)
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MORLAE-RE BT 20M-25G

Lesel in d B

20M  SOKBOM SDMOOM Z00M 30DKS00BOOM  S0OM1G IZ 3IE 43 5EEE IG it

LN

Freguency in Hz

(Plot B: Channel = 0 Antenna Vertical)

MORLAE-RE BT 20M-25G

Lesel in d B

30M S0MB0M E0MIODM 200M ZD0MAODEDOM  BOOM1G 26 3G 4G HGEG EG 25G

Freguency in Hz

(Plot C : Channel = 39 Antenna Horizontal)
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MORLAE-RE BT 20M-25G

Lesel in d B

EELESLE R E 200 ZOOMSOOBOOM BOOMIG

LN

B00M 1G 26 3G 4G HGEG EG 25G

Freguency in Hz

(Plot D: Channel = 39 Antenna Vertical)

MORLAE-RE BT 20M-25G

Lesel in d B

s EELESLE R E 200 ZOOMSOOBOOM BOOMIG

U . Wl Pl LN U O

Freguency in Hz

(Plot E : Channel = 78 Antenna Horizontal)
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MORLAE-RE BT 20M-25G

24T908¥TE-GHz

450 ey

Lesel in d B

Freguency in Hz

(Plot F: Channel = 78 Antenna Vertical)
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1.14 Antenna Requirements

1.14.1 Requirement of the standard

If directional gain of transmitting antennas is greater than 6dBi, the power shall be reduced by the
same level in dB comparing to gain minus 6dBi. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to
comply with the FCC rule.

1.14.2 Antenna Connected Construction

The antennas type used in this product is Chip Antenna without connector and it is considered to
meet antenna requirement.

1.14.3 Antenna Gain

The antenna peak gain of EUT is less than 6 dBi. Therefore, it is not necessary to reduce maximum
peak output power limit.
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1.15 Receiver Spurious Emissions

1.15.1 Requirement of the standard

According to RSS-GEN 4.10, the receiver shall be operated in the normal receive mode near the
mid-point of the band over which the receiver is designed to operate. The search for spurious
emissions shall be from the lowest frequency internally generated or used in the receiver (e.g. local
oscillator, intermediate or carrier frequency), or 30 MHz, whichever is the higher, to at least 3 times
the highest tuneable or local oscillator frequency, whichever is the higher, without exceeding 40 GHz.
According to RSS-GEN 7.2.3.1, If the device has a detachable antenna of known antenna impedance,
then the antenna conducted method is permitted in lieu of a radiated measurement.

Receiver spurious emissions at any discrete frequency shall not exceed 2 nanowatts in the band
30-1000 MHz, or 5 nanowatts above 1 GHz.

Limits for Conducted Receiver Spurious Emissions
Frequency(MHz) Limit
30-1000 2nW
Above 1000 S5nW

According to RSS-GEN 7.2.3.2, for Radiated Measurement, all spurious emissions shall comply with
the limits of Table below:

Limits for Rradiated Receiver Spurious Emissions
Frequency(MHz) Field Strength(microvolts/meter)
30-88 100
88 -216 150
216 - 960 200
Above 960 500

1.15.2 Test Procedure

Please refer to RSS-GEN section 4.10 for the measurement methods.

1.15.3 Test Setup

See section 3.9.2 of this report.
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1.15.4 Test Results

Conducted Receiver Spurious Emissions

Frequency(MHz) Measure Result(nW) Limit (nW)
30-1000 -- 2
Above 1000 -- 5

Radiated Receiver Spurious Emissions

No. Frequency Antenna Detector Level Limit Margin
(MHz) Polarization mode ERP(dBV) | (dBuV) (dB)
1 30-88 Vertical Peak -- 40 >10
2 88 —216 Vertical Peak -- 43.5 >10
3 216 —960 Vertical Peak -- 46 >10
4 960 - 1000 Vertical Peak -- 54 >10
5 1000 — 10000 Vertical Average - 54 >10
6 30 - 88 Horizontal Peak - 40 >10
7 88 —216 Horizontal Peak -- 43.5 >10
8 216 - 960 Horizontal Peak -- 46 >10
9 960 - 1000 Horizontal Peak -- 54 >10
10 1000 - 10000 Horizontal Average -- 54 >10
Notes:

1) Both radiated measurement method and conducted measurement method were used. For the
radiated method, the antenna polarization was set to vertical and horizontal respectively.

2) The measurement was performed at the mid operating frequencies.

3) “--”in the table above means that the emissions are too small to be measured and are at least 10
dB below the limit.

** END OF REPORT **
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