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1. GENERAL INFORMATION

1.1 Product Description for EqQuipment Under Test (EUT)

Client Information

Applicant:
Address of applicant:
Manufacturer:

Address of manufacturer:

General Description of E.U.T

Velodyne Acoustics, Inc.
345 Digital Drive,Morgan Hill, CA 95037, USA
Lightion Electronic Factory

Meilin District, Dalingshan, DongGuan, GuangDong, China

ltems

Description

EUT Description:

WiConnect System

Model No.:

WiConnect System

Type of Modulation: FHSS

Frequency Band: 2406 MHz ~ 2472 MHz
Hopping Channels of each 15

Sequences:

Number of Sequences: 4

Minimum Channel 2 MHz

Bandwidth:

Antenna Type: Built-in FIPA Antenna
Power Supply: 5V DC from Adapter

Adapter Sepcification:

Switching Adapter

MODEL: DSC-6PFA-05FUS050100
INPUT: 100-240V~50/60Hz 0.2A
OUTPUT: 5V/1A DC

* The test data gathered are from the production sample provided by the manufacturer.

1.2 Related Submittal(s) / Grant (s)

This submittal(s) is a test report based on the Electromagnetic Interference (EMI) tests performed
on the EUT. The EMI measurements were performed according to the measurement procedure

described in ANSI C63.4 - 2009.

The tests were performed in order to determine compliance with FCC Part 15, Subpart C, and

section 15.203, 15.207, and 15.247 rules.
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1.3 Test Methodology

Both conducted and radiated testing were performed according to the procedures in ANSI C63.4 -
2009, American National Standard for Methods of Measurement of Radio-Noise Emissions from
Low-Voltage Electrical and Electronic Equipment in the range of 9 kHz to 40 GHz. Radiated testing
was performed at an antenna to EUT distance 3 meters.

1.4 Test Facility

All measurement required was performed at laboratory of Centre Testing International (ShenZhen)
Corporation ,Location at Building C, Hongwei Industrial Zone, Baoan 70 District, Shenzhen,
Guangdong, The site and apparatus are constructed in conformance with the requirements of ANSI
C63.4, CISPR 16-1-1 and other equivalent standards.

The test facility is recognized, certified, or accredited by the following organizations:
FCC - Registration No.: 510007

CENTRE TESTING INTERNATIONAL (SHENZHEN) CORPORATION,EMC Laboratory has been
registered and fully described in a report filed with the (FCC) Federal Communications Commission.
Registration 338263, March 20, 2009.

IC Registration No.: 7408B

The 3m alternate test site of CENTRE TESTING INTERNATIONAL (SHENZHEN) CORPORATION.
EMC Laboratory has been registered by Certification and Engineer Bureau of Industry Canada for
the performance of with Registration NO.: 7408B on December 29, 2009.

CNAS - Registration No.: L1910

CENTRE TESTING INTERNATIONAL (SHENZHEN) CORPORATION,. to ISO/IEC 17025:2005
General Requirements for the Competence of Testing and Calibration Laboratories(CNAS-CLO1
Accreditation Criteria for the Competence of Testing and Calibration Laboratories) for the
competence in the field of testing.The acceptance letter from the CNAS is maintained in our files:
Registration:L1910,January 12,2010.
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2. SYSTEM TEST CONFIGURATION

The tests documented in this report were performed in accordance with ANSI C63.4-2009 and
FCC CFR 47 Part 15 Subpart C.

2.1 EUT Configuration

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

2.2 EUT Exercise

The calibrated antennas used to sample the radiated field strength are mounted on a non-
conductive, motorized antenna mast 3 or 10 meters from the leading edge of the turntable.

2.3 General Test Procedures

Conducted Emissions The EUT is placed on the turntable, which is 0.8 m above ground plane.
According to the requirements in Section 7.1 of ANSI C63.4-2009.Conducted emissions from the
EUT measured in the frequency range between 0.15 MHz and 30MHz using CISPR Quasi-Peak
detector mode.

Radiated Emissions The EUT is a placed on as turntable, which is 0.8 m above ground plane.
The turntable shall rotate 360 degrees to determine the position of maximum emission level.
EUT is set 3m away from the receiving antenna, which varied from 1m to 4m to find out the
highest emission. And also, each emission was to be maximized by changing the polarization of
receiving antenna both horizontal and vertical. In order to find out the maximum emissions,
exploratory radiated emission measurements were made according to the requirements in
Section 13.1.4.1 of ANSI C63.4-2009.

Report No.: LK11CR-00059E Page 6 of 45 FCC ID: YRD-WIC



2.4 List of Measuring Equipments Used

Test equipments list of CENTRE TESTING INTERNATIONAL (SHENZHEN) CORPORATION.

Shielding Room No. 1 - Conducted disturbance Test

Equipment Manufacturer Model Serial No. Due Date
Receiver R&S ESCI 100009 07/10/2012
LISN ETS-LINDGREN 3850/2 00051952 03/29/2012
LISN R&S ENV216 100098 07/10/2012
Voltage Probe R&S ESH2-Z3 100042 08/25/2011
Current Probe R&S EZ17 100106 08/28/2011
ISN TESEQ GmbH ISN T800 30297 02/14/2012
Control Room - Conducted disturbance Test (10m part)
Equipment Manufacturer Model Serial No. Due Date
Receiver R&S ESCI 100435 10/27/2011
LISN schwarzbeck NNLK8121 8121-529 10/25/2011
Voltage Probe R&S ESH2-Z3 100042 08/25/2011
Current Probe R&S EZ17 100106 08/28/2011

Shielding Room No. 2 - Harmonic / Flicker Test (EN 61000-3-2) / (EN 61000-3-3)

Equipment Manufacturer Model Serial No. Due Date
5KVA AC POWER California .
SOURCE instruments 5001iX-400-413 57344 03/29/2012
Flicker & Harmonic California
Tester instruments PACS-1 72492 03/29/2012
Shielding Room No. 2 - Power-frequency magnetic fields Test (IEC 61000-4-8)
Compact Generator EM-Test UCS500M/6B| V0603101093 07/11/2012
Induction Coll EM-Test MS100 0106-02 03/29/2012
Current Transformer EM-Test MC2630 0106-02 03/29/2012

Shielding Room No. 2 —Voltage dips and interruptions Test (IEC 61000-4-11)

Equipment Manufacturer Model Serial No. Due Date
5KVA AC POWER California ;
SOURCE instruments 5001iX-400-413 57344 03/29/2012
: ; California

Electronic output switch instruments EOS-1 72616 03/29/2012

Shielding Room No. 2 - Continuous conducted disturbances Test (IEC 61000-4-6)
Equipment Manufacturer Model Serial No. Due Date
Signal Generator IFR 2023B 202307/883 03/29/2012
Power Amplifier AR 75A 250A 320297 03/29/2012
Attenuator EM-Test ATT6/75 0320837 07/10/2012
CDN EM-Test CDN M2/M3 0204-01 07/10/2012
EM-Clamp EM-Test EM101 35770 07/10/2012
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Shielding Room No. 3 - ESD Test (IEC 61000-4-2)

Equipment Manufacturer Model Serial No. Due Date
ESD Simulator EM TEST ESD30C V0603101091 04/05/2012
Shielding Room No. 3 - EFT / Surges Test (IEC 61000-4-4) (IEC 61000-4-5)
Equipment Manufacturer Model Serial No. Due Date
Compact Generator EM-Test UCS500M/6B | V0603101093 07/10/2012
Capacitive Clamp EM-Test C Clamp HFK 0306-43 07/10/2012
CDN for Telecom Port EM-Test CNV504S1 V0603101094 | 07/10/2012

3M Semi-anechoic Chamber - Radiated disturbance Test

Equipment Manufacturer Model Serial No. Due Date

A Ci'\s/'sg:‘yaénqu;ﬁ ent | ETS-LINDGREN FACT-3 3510 07/09/2012

Spectrum Analyzer Agilent E4440A MY46185649 03/29/2012

Biconilog Antenna ETS-LINGREN 3142C 00044562 07/11/2012
Multi device Controller ETS-LINGREN 2090 00057230 N/A

Horn Antenna ETS-LINGREN 3117 00057407 06/07/2012
Microwave Preamplifier Agilent 8449B 3008A02425 N/A

10M Semi-anechoic Chamber - Radiated disturbance Test

Equipment Manufacturer Model Serial No. Due Date
Receiver R&S ESCI 100435 10/27/2011
Spectrum Analyzer R&S FSP40 100416 07/10/2012
Biconilog Antenna schwarzbeck VULB9136 9136-401 08/03/2011
Horn Antenna ETS-LINGREN 3117 00044562 07/31/2012
Microwave Preamplifier Agilent 8449B 3008A02425 N/A
Microwave Preamplifier Agilent 11909A 186871 N/A

3M Full-anechoic Chamber - Continuous radiated disturbances Test (IEC 61000-4-3)

Equipment Manufacturer Model Serial No. Due Date
3M Chamber &
Accessory Equipment ETS-LINDGREN FACT-3 3510 07/09/2012
ESG Vector signal :
generators Agilent E4438C MY45095744 03/29/2012
Power Amplifier AR 150W1000 0322288 07/10/2012
Biconilog Antenna ETS-LINGREN 3142C 00044562 07/11/2012
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3. SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
15.207 Conducted Emission Pass
15.247(a)(1) Hopping Channel Bandwidth Pass
15.247(a)(1) Hopping Channel Separation Pass
15.247(a)(1) Number of Hopping Frequency Used Pass
15.247(a)(2)(iii) Dwell Time of Each Frequency Pass
15.247(b)(1) Maximum Peak Output Power Pass
15.247(d) Band Edges Emission Pass
15.247(d) Spurious Radiated Emission Pass
15.203/15.247(b)/(c) Antenna Requirement Pass
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4, TEST OF CONDUCTED EMISSION
4.1 Applicable Standard

Section 15.207: For a Low-power Radio-frequency Device is designed to be connected to the AC
power line, the radio frequency voltage that is conducted back onto the AC power line on any
frequency or frequencies within the band 150 kHz to 30 MHz shall not exceed below limits table.

Limits (dBuV)
Frequency Range (MHz) -

Quasi-Peak Average
0.150~0.500 66~56 56~46
0.500~5.000 56 46
5.000~30.00 60 50

4.2 Test Setup Diagram

Vertical Reference

/ Ground Plane

Test receiver

40cm
I | EUT Peripheral

E0cm

LISN

Horizontal Reference
Ground Plane

Remark: 1. The setup of EUT is according with per ANSI C63.4-2009 measurement procedure.
The specification used was with the FCC 15.207 limits.

2. The EUT was charged on the base,and the base was connected to a 120 VAC/ 60Hz
power source.

4.3 Test Result

Temperature ( C ) : 22~23 EUT: WiConnect System
Humidity (%RH ): 50~54

M/N: WiConnect System
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Continuous Transmit

Note: The below test data is the worst test data that switch 4 channel (Sequence 1), and the low
channel 2406MHz.
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The Worst Conducted Emission Test Data

EUT:

Operating Condition:

Test Site:
Operator:
Test Specification:

Tem:25 'C Hum:50%

Start of Test:
Phase: L
Note: TX Part

File: 02
80.0 dBu¥

WiConnect System MN: WiConnect System
Continuous Transmit

Shielded Room

Owen

AC 120V/60Hz For adapter 5V

5/07/2011

Conducted Emission Measurement

Data :#9

407)

Limit1: _—

limit2: —_—

I/

peak
g
* AVG
0.0
0.150 0.5 (MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq.  Level Factor  ment Limit  Over
MHz dBuV dB dBuV dBuV dB Detector Comment
1 01776  31.50 10.00 4150 64.60 -2310 QP
2~ 01776  27.45 10.00 3745 5460 -17.15 AVG
3 0.4604  25.94 10.00 3594 5669 -2075 QP
4 0.4604 17.20 10.00 27.20 46.69 -19.48 AVG
5 51030  26.57 10.00 36.57 60.00 -2343 QP
6 5.1030 19.83 10.00 29.93 50.00 -20.07 AVG
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The Worst Conducted Emission Test Data

EUT:

Operating Condition:

Test Site:
Operator:

Test Specification:
Tem:25 'C Hum:50%

Start of Test:
Phase: N
Note: TX Part

File: 02
80.0 dBu¥Y

WiConnect System MN: WiConnect System
Continuous Transmit

Shielded Room

Owen

AC 120V/60Hz For adapter 5V

5/07/2010

Conducted Emission Measurement

Data :#10

" ,

Limit1: —_

limit2- —

* WW.M{WMWWW\

q'l‘

AVG

0.0

0.150 05 [MHz) 5 30.000

Reading Correct Measure-
No. Mk.  Freq.  Level Factor  ment Limit  Over
MHz dBuv dB dBuv dBuv dB Detector ~ Comment

1 0.1778 33.61 10.00 43.61 64.5¢ -2098 QP

2" 0.1778 28.53 10.00 38.53 5459 -16.06 AVG

3 0.3715 27.72 10.00 37.72 58.47 -20.75 QP

4 0.3715 15.92 10.00 25.92 4847 -2255 AVG

5 0.4500 28.12 10.00 38.12 56.88 -18.76 QP

6 0.4500 19.62 10.00 29.62 46.88 -17.26 AVG
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5. Test of Hopping Channel Bandwidth
5.1 Applicable Standard
Section 15.247(a)(1): Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel,

whichever is greater.

5.2 EUT Setup

EUT

Spectrum Analyzer
5.3 Test Equipment List and Details

See section 2.4.

5.4 Test Procedure

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 30KHz and VBW to 100KHz.

3. Set Detector to Peak, Trace to Max Hold and Sweep Time is Auto.

4. The spectrum width with level higher than 20dB below the peak level.

5. Repeat above 1~3 points for the middle and highest channel of the EUT.
5.5 Test Result

Temperature ( 'C ) : 22~23 EUT: WiConnect System
Humidity (%RH ): 50~54 M/N: WiConnect System
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Continuous Transmit

Note: The below test data is the worst test data that switch 4 channel (Sequence 1)

) Frequency 20dB Bandwidth Min. Limit
Modulation Type Channel No.
(MHz) (kHz) (kHz)
FHSS Low 2406.03 1690 >25
FHSS Middle 2446.05 1680 >25
FHSS High 2472.04 1670 >25
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Channel Low :

<§§> *BRBW I8 kH= Delta 1 [T1 ]
*VBW 300 kH=z Bl 7 B
Fef 30 dBEm sntt 30 4B SWT 10 ms 1.690000000 MHZ
30 Offget 10 |dB Marker| 1 [T1
—3k48 dBm
20 Apcazonog cr- |
!IHE D1 15.99 dBm )-\afpu*k*
EE |, L \i«h
A
= M, \‘\}\1.
D2 —4.03 dBin—) =
__10 1, ﬁ‘m—

- 20 J

¥

-4l

- 50

|-—an0

=70

Center Z.406 GHz
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Channel Middle :

®

*RBW 30 kH=z Delta 1 [T1

*VBEW 300 kH=z Bl B
Ref 30 dBm ®sntt 30 B SWT 10 m= 1.680030000 MHZ
30 Offpet 10| dB Marker

3.
-3L48 dBm

AARGAGNOO SHE- &ﬁ

20
Dl 15.54 &Bm
AV
VeI I v V:L
L0 ruwff h\AL
Dz -|4.23 dBj—) L
l _10 n ﬁﬂfL

1 |
w "
o o

- —
=]
4

- 50

[l

=7

Center 2.d44d56 GH=z
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Channel High :

® *BRBW I8 kH= Delta 1 [T1 ]
*VBW 300 kH=z 18 B
Fef 30 dBEm sntt 30 4B SWT 10 ms 1.670031060 MH=

30 Offget 10 |dB Marker| 1 [T1

—-3L41 dBm

|20 2l 471040000 oH: [ a]
Bl 15 51 dBH [\ M

vz i L \%
=y M \‘\}\1

DZ —|4.22 dBjn—] o

- 20 J

¥

-4l

- 50

|-—an0

=70

Center Z.472 GH=z 500 kH=z/ Span 5 MHz
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6. Test of Hopping Channel Separation
6.1 Applicable Standard
Section 15.247(a)(1): Frequency hopping systems shall have hopping channel carrier

frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel,
whichever is greater.

6.2 EUT Setup

EUT

Spectrum Analyzer

6.3 Test Equipment List and Details

See section 2.4.

6.4 Test Procedure

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 100KHz and VBW to 100KHz.

3. Set Detector to Peak, Trace to Max Hold and Sweep Time is Auto.

4. The Hopping Channel Separation is defined as the separation between 2 neighboring hopping
frequencies.

5. Repeat above 1~3 points for the middle and highest channel of the EUT.

6.5 Test Result

Temperature ( 'C ) : 22~23 EUT: WiConnect System
Humidity (%RH ): 50~54 M/N: WiConnect System
Barometric Pressure ( mbar ): 950~1000 Operation Condition:Transmit

Note: The below test data is the worst test data that switch 4 channel (Sequence 1)
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Channel Low :

® RBW 100 kHz Delta 2 [T1 ]
VBW 300 kH=z -0.01 dB
Ref 25 dBm Att 10 dB SWT 2.5 ms -14.02200000 MH=z
Marker| 1 [T1
[—=0 OLTT dbm
2(.4z0024p00 GHz
2 1
10 = =
— 0
| 10 / \
20 / \ / \
|20 MH“J/ \ﬂkw
M
M ot A AR A A A nar i
F-40
- 50
F—60
70
Center 2.413 GH=z 2 MHz/ Span 20 MHz
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Channel Middle :

® RBW 100 kHz Delta 3 [TL ]
VBW 300 kHz 0.02 dB

Ref 25 dBm Att 10 dB SWT 2.5 ms 2.002035000 MH=Z

Marker| 1 [T1
[—20 L8 T dbm

2.446042000 GHz
Delta P [T1 ]

/ﬁ /\ 2@42;35 =
- iR \
| R |

=3
Ll

40

- 50

-0

70

Center 2.446GH=z 600 kHz/ Span & MH=z
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Channel High :

® *RBW 100 kHz Delta 2 [Tl ]
VBW 300 kHz =007 &B
Ref 25 dBm *Att 10 dB SWT 2.5 m3 -2.002070000 MH=Z
Marker| 1 [T1
[—20 987 dBm
2l.470015h00 crz |ES

2 Delta B [T1

-E = )12 dB
2@34300 MHz

40

|- 50

— 60

70

Center 2.470 GHz 600 kHz/ Span © MHz
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7. Test of Number of Hopping Frequency
7.1 Applicable Standard

Section 15.247(a)(1)(iii): For frequency hopping systems operating in the 2400-2483.5 MHz band
employing at least 15 non-overlapping hopping channels. Frequency hopping system which use
fewer than 75 hopping frequencies may employ intelligent hopping techniques to avoid
interference to other transmissions. Frequency hopping system may avoid or suppress
transmissions on a particular hopping frequency provided that a minimum of 15 non-overlapping
channels are used.

7.2 EUT Setup

EUT

Spectrum Analyzer
7.3 Test Equipment List and Details

See section 2.4.

7.4 Test Procedure

1. The transmitter output was connected to the spectrum analyzer through an attenuator.

2. Set RBW of spectrum analyzer to 100KHz and VBW to 100KHz.

3. Set Detector to Peak, Trace to Max Hold and Sweep Time is Auto.

4. Observe frequency hopping in 2400MHz~2483.5MHz, there are at least 15 non-overlapping
channels.

5. Repeat above 1~3 points for the middle and highest channel of the EUT.

7.5 Test Result

Temperature ( 'C ) : 22~23 EUT: WiConnect System

Humidity (%RH ): 50~54 M/N: WiConnect System

Barometric Pressure ( mbar ): 950~1000 Operation Condition: Transmit

Sequence Numver | Feieney [ Nemberetfopeng [ W L

Sequence 1 2406~2472 15 >=15
Sequence 2 2406~2446 15 >=15
Sequence 3 2432~2472 15 >=15
Sequence 4 2406~2472 15 >=15
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8. Test of Dwell Time of Each Frequency
8.1 Applicable Standard

Section 15.247(a)(1)(iii): For frequency hopping systems operating in the 2400-2483.5 MHz band
The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4seconds multiplied by the number of hopping channels employed.

8.2 EUT Setup

| .
EUT oo oo

.ftl'w,uh

o O 0

Spectrum Analyzer

8.3 Test Equipment List and Details

See section 2.4.

8.4 Test Procedure

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 1000kHz and VBW to 1000kHz.

3. Set Detector to Peak, Trace to Max Hold and Sweep Time is more than once pulse time.

4. Set the center frequency on any frequency would be measure and set the frequency span to
zero span.

5. Measure the maximum time duration of one single pulse.

8.5 Test Result

Temperature ( C ) : 22~23 EUT: WiConnect System
Humidity (%RH ): 50~54 M/N: WiConnect System
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Continuous Transmit

Note: The below test data is the worst test data that switch 4 channel (Sequence 1)

Channel No. | Frequency | Pulse Wide Number of Hopping Pulses | Dwell Time Limit
(MHz) (ms) in 0.4*channel number(15) (ms) (ms)

Low 2406.00 11.424 0.4*15*20/4 342.72 400
Middle 2446.00 11.406 0.4*15*20/4 342.18 400
High 2472.00 11.419 0.4*15*20/4 342.57 400
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Channel Low :

Ref 23.3 dBm

#Atten 30 dB

a Mkrl 11.424 ms
B.03 4B

#Peak
Log

18
de/

Offst
3.3
dB

B o4 bl
bl e R |

LagAw

W1 52

53 FS

£t
FTun

e

v

o

i

Center 2.4086008
Res BH 1 MHz

Ref 23.3 dBm

GHz

#WBH 1 MHz

#Atten 20 dB

Span @ Hz
Sweep 60 ms (681 pts)

#Peak
Log

18
dB/

Dffst
3.3
dB

LgRw

WL 52
53 0FS

£f)
FTun

Center 2,406 006 GHz

Fes BW 1 MHz
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Channel Middle :

Ref 23.3 dBm

#Atten 30 dB

a Mkrl 11,486 ms
B.06 dB

#Peak
Log

19
dB/
Dffst

+ 303

3.3
dB

LaAw

Wl s52

937 FS

£
FTun

e oo

A A

Center 2.446 BBA GHz
Res BW 1 MHz

Ref 23.3 dBm

#YBH 1 MHz

#Atten 20 dB

Span B Hz
Sweep BB ms (6B pts)

#Peak
Log

18
dB/
Dffst

3.3
dB

LgRAv

WL 52

'.'| i [ || II."II Il
R L NC
5

i

'| It
il

it || il (it bt I|'|"| JH b (T
(LA ]

Center 2.446 B08 GHz
Res BH 1 MHz
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Channel High :

a Mkrl 11.419ms
Ref 23.3 dBm #Atten 30 dB 0,63 dB
#Peak
Log
18
dB/ Fo)
Offst
3.3
dB

e

LyAw

W1 52
53 FS

Elfn

FTun Ittt Mol s A A A ARy

Center 2.472 080 GHz Span @ Hz
Res BH 1 MHz #UBH 1 MHz Sweep GO ms (681 pts)

Ref 23.3 dBm #Atten 26 4B
#Peak
Log
18
dB/
Dffst
33
dB

LgAw

WL 52|

Ll i | | | ik ||'|"| 5. I
Gl L G S

£t
FTun

Center 2.472 B30 GHz Span @ Hz
Res BH 1 MHz #VBH 1 MHz Sweep 4 5 (BOL pts)
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9. Test of Maximum Peak Output Power
9.1 Applicable Standard

Section 15.247(b)(1): For frequency hopping systems operating in the 2400-2483.5 MHz band
employing at least 75 non-overlapping hopping channels and The maximum peak output power
shall not exceed 1 watt. For all other frequency hopping systems in this frequency band, The
maximum peak output power shall not exceed 0.125 watt.

9.2 EUT Setup

EUT

Spectrum Analyzer

9.3 Test Equipment List and Details

See section 2.4.

9.4 Test Procedure

1. The transmitter output was connected to the peak power meter and recorded the peak value.
2. Peak power meter parameter set to auto attenuator and filter is the same as.

3. Repeated the 1 for the middle and highest channel of the EUT.

9.5 Test Result

Temperature ( 'C ) : 22~23 EUT: WiConnect System

Humidity (%RH ): 50~54 M/N: WiConnect System

Barometric Pressure ( mbar ): 950~1000 Operation Condition: Continuous Transmit

Note: The below test data is the worst test data that switch 4 channel (Sequence 1)

e el el el el B
FHSS Low 2406.00 15.99 20.9 4.91
FHSS Middle 2446.00 13.98 20.9 6.92
FHSS High 2472.00 14.73 20.9 6.17
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Channel Low :

Ref 23.3 dBm

#fltten 20 dBE

Mkrl 2.486 925 GHz
15.99 dBm

#Peaak
Log

18
dB/

Offst
3.3
dB

~

LaAw .*M’J/

ML 32

33 FC

£
FTun

Swp

Center 2,406 608 GHz
#Res BH 1 MHz
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Channel Middle :

Ref 23.3 dBEm

#Atten 20 dB

Mkrl 2.446 2088 GHz

13.98 dBm

#Peak
Log

18
dB/

Offst
3.3
dB

N

LAy mJﬂ;

M1 52

53 FC

£0£:
FTun

Swp

Center 2.446 288 GHz
#Res BH 1 MHz
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Channel High :

Mkrl 2.472 883 GHz
Ref 23.3 dBm #Atten 20 dB 14.73 odBm
#Feak
Log
18
dB/

Offst

0 al
LAy ;ffr \HHM

M1 52
33 FC

e

£0f:
FTun
Swn

Center 2.472 093 GHz Span 5 MHz
#Res BH 1 MHz #WEH 1 MHz Sweep 1 ms (BO1 pts)
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10. Test of Band Edges Emission

10.1 Applicable Standard

Section 15.247(d): In any 100 kHz 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 20 dB below that in the 100 kHz bandwidth
within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement. In addition, radiated emissions that fall in the restricted
bands, as defined in Section 15.205, must also comply with the radiated emission limits specified
in Section 15.209.

10.2 EUT Setup

Radiated Measurement Setup

Antenna Tower

Search

mnnmis 31 (..i ........
' { |~ Antenna

EUT v
Y 4m /
RF Test

‘? — N Receiver
( I Do I
v Lo ' |
Turn 0.8m :Im
Table A YA I:'E H
i i . oo
Ground Plane J/

Conducted Measurement Setup

EUT I

Spectrum Analyzer
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10.3 Test Equipment List and Details
See section 2.4.

10.4 Test Procedure

Conducted Measurement
1. The transmitter is set to the lowest channel.

2. The transmitter output was connected to the spectrum analyzer via a cable and cable loss is
used as the offset of the spectrum analyzer.

3. Set both RBW and VBW of spectrum analyzer to 100KHz with convenient frequency span
including 100MHz bandwidth from lower band edge. Then detector set to peak and max hold
this trace.

4. The lowest band edges emission was measured and recorded.

5. The transmitter set to the highest channel and repeated 2~4.

Radiated Measurement
1. Configure the EUT according to ANSI C63.4-2009

2. The turntable was rotated by 360 degrees to determine the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four
meters above ground to find the maximum emission field strength of both horizontal and
vertical polarization.

4. For band edge emission, the antenna tower was scan (from 1 M to 4 M) and then the turn
table was rotated (from O degree to 360 degrees) to find the maximum reading.

5. For band edge emission, use 1MHz VBW and 1MHz RBW for reading under AV and use
1MHz VBW and 1MHz RBW for reading under PK.

10.5 Test Result

Temperature ( 'C ) : 22~23 EUT: WiConnect System
Humidity (%RH ): 50~54 M/N: WiConnect System
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Continuous Transmit

Note: The below test data is the worst test data that switch 4 channel (Sequence 1)

Radiated Test Result

Frequency(MHz)

<2400
>2483.5
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The worst frequency range of Low Channel
FBW 300 kA=
WVEW 1 MH=z

Marker 2 [T1 |

Feaf 92 dBuv Attt 10 dB SWT 2.5 m=
an I Marker 1t
=IEIRA
Z. 40070 GHz
R0
—70

M

Tl

Start 2.39 GHz & MHz/

The worst frequency range of High Channel

® RBW 300 kAz
WBW 1 MHzZ

Stop 2.4% GHz

Marker 2 [T1 ]
24.03 Buv

Ref 92 dBpv Att 10 dB SWT 2.5 ms 2.483578000 GH=z
20 ERIR=S A =i I [T T
7e.D4 dBupv
1 2472017000 GHz
a0
paa i
70

60

50 }
40

20

10

Fl

Start 2.45 GHz 4.35 MHz/
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11. Test of Spurious Radiated Emission
11.1 Applicable Standard

Section 15.247(d): In any 100 kHz 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 20 dB below that in the 100 kHz bandwidth
within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement. In addition, radiated emissions that fall in the restricted
bands, as defined in Section 15.205, must also comply with the radiated emission limits specified
in Section 15.209.

11.2 EUT Setup

Radiated Measurement Setup

. Antenna Tower
H

Search

mnnmis 31 (_.-E ........
' e Antenna

EUT hd
4m /
4 RF Test

A .
o N Receiver

( I E : | [~
. E

: [

Turn f]_gm I Im \

Table A ' A I:'EE
| . : oo

Ground Plane J/

Figure 1 : Frequencies measured below 1 GHz configuration
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Antenna Tower

Hom Antenna

R R 1 B : ........
' L]
EUT v /
4m Spectrum
A jﬂ\ Analyzer
( I P | N |
v A
me fodn | g
able :
,E\ : ‘? Amplifier D%E
' L [ ] ]

Figure 2 : Frequencies measured above 1 GHz configuration

Conducted Measurement Setup

EUT

Spectrum Analyzer

11.3 Test Equipment List and Details
See section 2.4.

11.4 Test Procedure

Radiated Measurement

1. Configure the EUT according to ANSI C63.4-2009
2. The EUT was placed on the top of the turntable 0.8 meter above ground.

3. The phase center of the receiving antenna mounted on the top of a height-variable antenna
tower was placed 3 meters far away from the turntable.

4. Power on the EUT and all the supporting units.
5. The turntable was rotated by 360 degrees to determine the position of the highest radiation.
6. The height of the broadband receiving antenna was varied between one meter and four

meters above ground to find the maximum emission field strength of both horizontal and
vertical polarization.
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7. For each suspected emission, the antenna tower was scanned (from 1 M to 4 M) and then the
turntable was rotated (from O degree to 360 degrees) to find the maximum reading.

8. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified
bandwidth under Maximum Hold Mode.

Conducted Measurement

1. For emission above 1GHz,conducted measurement method is used.

2. The transmitter is set to the lowest channel.

3. The transmitter output was connected to the spectrum analyzer via a cable and cable loss is
used as the offset of the spectrum analyzer.

4. Set RBW to 1 MHz and VBW to 3 MHz, Then detector set to peak and max hold this trace.

5. The lowest band edges emission was measured and recorded.

6. The transmitter set to the highest channel and repeated 2~4.

11.5 Test Result

Temperature ( 'C ) : 22~23

EUT: WiConnect System

Humidity (%RH ): 50~54

M/N: WiConnect System

Barometric Pressure ( mbar ): 950~1000

Operation Condition: Continuous Transmit

Note: The below test data is the worst test data that switch 4 channel (Sequence 1)
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Channel Low Spurious Emission (30~1000MHz) Of Horizontal

EUT: WiConnect System

M/N:

WiConnect System

Operating Condition: Continuous Transmit
Test Site: 3m CHAMBER
Operator: Owen Li

Test Specification: DC 5V from adapter
Comment: Polarization: Horizontal

Tem:23°C Hum:50%

SWEEP TABLE: "test (30M-1G)"

a

hort Deascription: Field &Strength

tartc Detector Meas. 1B Transducex
regusney Tims Bandw.
0 MEZz MaxPeak Coupled 100 kHz VULBI1632 NEW

80

70

60

50

40

30

20

10

Level [dBpYim]

1 1 1 1 1 [ 1 1 [ 1 ] 1 1 1

1 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1

i l l 1 l o l 1 1 1 ] 1 1 1
- - - - -4 - 4 - - -4 —— - —_——_— M ———— b —— bk ——— b — — e —H—— + — o

1 1 1 1 1 [ 1 1 1 1 I 1 1 1

1 | 1 | | [ 1 | | | ] | 1 |

1 1 1 1 1 [ 1 1 1 1 1 1 1 1
(5 gy Sy g P g R

1 1 1 1 1 1 1 ] 1 1 ] ] 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

i i i i i [ ' 1 i i ] i i i
—————— el i i s e e T e B el STl ST FAR PP o

i | | | | [ 1 | | [ ] | | |

1 1 1 1 1 [ [ T T T T T T T

i 1 I 1 [ T 1 1 1 ] 1 1 1

L L L L 1 S e il T SR [ T ey AP

1 1 1 1 1 1 1 1 1 1 1 L 1 [ ql e

i | i [ ' | l | i [ A

1 1 1 1 1 [ 1 X 1 1 1 L din A [
------ 4————4---4——-L--h-4--k-—-——---————--4——-—4---4-——---L———-ﬁjﬂth—-4-—4-—#-4

i 1 1 1 | [ 1 | [ ] 1 1 1

1 N 1 1 1 [ 1 o k. ahdraams] 1 ] 1 1 [

T i | | [T n g | | i | | |
______ _I____J.__:"__I___L__I___I__L_____..____..____.J._________I______L____L___L___I___I__L__I

1 ] I o, 1 1 4 [ 1 1 ] 1 ] 1 1 1

i l i 1 1 [ | 1 i l ] 1 i 1

1 1 1 1 1 [ 1 1 1 1 ] 1 1 1
______ Ny Ty [ Ny [ (NN PR (NP IS SR FN PR T

1 1 1 1 1 [ [ 1 1 1 ] 1 1 1

i 1 I 1 1 [ 1 1 1 1 ] 1 1 1

| 1 1 1 1 [ 1 1 1 l ] 1 1 1

1 h h h h L 2 h h h L h h h

0

0
a0M 404 50N &OM a0M  100mM 200mM 200M 400K S00M yoar 1G

Frequency [Hz]

MEASUREMENT ERESULT:

o LU Bl

reguency Level Transd Limit Margin Det. Height HAzimuth Polarization
MHz dBEpV/m d8 dBpV/im dB o dagr

47 23.80 15.8 40.0 1.2 =--- 100.0 .00 HORIZONTAL
55 21.7 15. e 40.0 18.3 =--- 100.0 .00 HORIZONTAL
07 24,00 1.9 43.5 1.5 =-- 1a0.0 J.00 HORIZONTAL
45 33.60 17.2 45,0 12,4 -—- 100.0 J.00 HORIZONTAL
36 31.30 I4.8 48,0 1.7 -—- 1a0.0 0.00 HORIZONTAL
42 359,30 28.5 46.0 &€.1 -— 100.0 0.00 HORIZONTAL
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Channel Low Spurious Emission (30~1000MHz) Of Vertical

EUT: WiConnect System
M/N: WiConnect System

Operating Condition: Continuous Transmit
Test Site: 3m CHAMBER
Operator: Owen Li

Test Specification: DC 5V from adapter
Comment: Polarization: Vertical

Tem:23°C Hum:50%

SWEEF TABLE: "test (30M-IG)"

Short Description: Field Strength
Start Stop Dmtmctor Meas. IF Transducer
Freguency Freguency Time Bandw.
30.0 MH= 1.0 GHz MaxPeak Zoupled 100 kH= VULBS183 KEW
Level [dBpvim]
Blp---=--2——==3--- m————- e e ittt e R ol e et
1 1 1 1 | 1 1 1 1 1 1 [
1 [ i 1 i i i i i i i i [ i i i
70k----- B S S U e R A S T N
1 1 | ] o 1 | | 1 | | oo
1 1 1 1 | 1 1 1 1 1 1 [
1 1 l 1 o 1 l I 1 l i [ |
GOF----- Rt oy e o e it e B s el S S e e
1 ] 1 1 1 I 1 1 1 1 1 1 ] 1 1 1
i [ i 1 i i i i i i i i i i i i
1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1
50.-.--.---1-----:-.---:.—-.-:---:—--:--:-. -------------- -:-.--.---.---ll ------ :—-—--:—---r---:---:--rﬁ
1 1 1 1 | | T T T T T T |
40 N S N I o S
T ! ! L e
1 1 1 1 T | 1 1 1 T ST o
1 S e R e e e e L L T R 4----.---4-----.h---1iny- PR R PR A
[ 1 I ] o X 1 1 L ettt 1 1 [
1 W1 1 1 1 \ 1 . 13 Rttt 1 1 1 [
P | 4 A _ﬁ ] 1 L= ™ A . R 1 1 1 ] I i !
el 1 ] S PR . bem mbeef L i [y RN PRy gy Ry GNP R R |
1 1 1 1 ¥ I 1 h 1 1 1 1 1 1 1 1 1
] i 1 ] o 1 1 1 1 1 i [
1 1 1 1 | 1 1 1 1 1 1 [
1mp----- S [ PR P [N P E [ [ PR Leeeebceobo o deode Lo d
[ 1 1 ] o 1 1 I 1 1 [ [
1 1 1 1 | 1 1 1 1 1 1 [
[ i ] L] i [} i i ] ] i ] L] ] i ]
a f f ] L ' ) ] ] ) ] f |
30K 40mM SOM BOM g0M 100M 200M A00M  400M S00M FoomM 1G
Frequency [Hz]
x x 1MES

MEASUREMENT RESULT:

Frecquency Lawvel Tranad Limit Margin Det. Height Azimuth Polarization
MHz ABuV/m d dBuvV/m dB cm deg
47 480000 25,30 15.8 40.0 14,7 -—- 1a0.0 0.00 VERTIZCAL
52.100000 21.80 14.6 4.0 13.4 -——- 120.0 0.00 VERTICAL
125.060000 27.00 l4.4 £3.5 1.5 -—= 100.0 .00 WYERTICAL
305,.360000 25.80 16.2 46.0 0.4 -—- 100.0 0.00 VERTICAL
499 280000 31.80 23.B 4&.0 l2.2 === 100.0 0.00 VERTICAL
247 . €20000 3B.70 31.7 4&.0 7.3 === 100.0 0.00 VERTICAL
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Channel Middle Spurious Emission (30~1000MHz) Of Horizontal

EUT:

M/N:

Operating Condition:
Test Site:

Operator:

Test Specification:
Comment:

SWEEF TABLE:
8hort Description:
Starc

Detsctor

WiConnect System
WiConnect System
Continuous Transmit
3m CHAMBER

Owen Li

DC 5V from adapter
Polarization: Horizontal
Tem:23°C Hum:50%

"tegt (F0M-IG)"

Field 3trength
Meas.

Transduc

Frequency Frequenecy Tim= Bandw.
30.0 ME= 1.0 GH=z MaxPeak Coupled 100 kH:z VULB91&3 NEW
Level [dBpY/m]
B0 pmmm-- R e T T e I T S S E H
1 1 1 1 1 1 1 1 1 1 L L 1 1 1 1
i i ] ' o i i | ' i | o
?’U —————— i Am e —m = = —— Am—m— == - 0 U S |
| | 1 1 o | i | I ! | T
I I 1 1 o I 1 I 1 I I T
i i i i [ i i i i i i o
GoF----- B e e B R S e e e el ] e BT LR
1 1 1 1 1 1 1 1 1 1 L] I 1 1 1 1
1 1 L] 1 1 1 1 1 1 1 L] L 1 1 1 1
1 1 L 1 1 1 1 1 1 1 L] I 1 1 1 1
s0F----- e e B e e e et dmm———— - B F————F———F——H——H——++:
I I 1 1 o I ] i 1 I | R
i i i 1 [ [ T T T T T T |
I I 1 1 [ T ] I 1 I i N
A0 . . . L i - B I J . S RN R
1 1 1 1 1 1 1 1 1 1 L L 1 Irfr“i}x_h&:
i i i [ | i P |
| ! R ! ! x ¥ 1_:.,. e
sobk----- S B FPRE SR (P R dmmmmmm oo do—--%_ [ TR gl At D RN RO
i i 1 1 oo i ¥ 1 P r— I i o
Ao i i [ B B ) A =y i I i i o
N N S N WD Vot TN o ot SN I N O S IO O
0f===-= JI----JI- I T e T T~ i oo [T S R T T
| | 1 ] | | ] I 1 | ] I | 1 1 1
i i 1 1 o i i i 1 I i o
1Mk----- P B FP SN [P (R D, B P L bl o deodooL_ ]
i i ] 1 o i ] i I i i T
i i i i [ i i I i i i I
i i 1 1 i i L] 1 1 i L} L i 1 1 i
0 . . . H M . . A H . . L
aon 40K 50N GOR a0M  100M 200M 300M 4008 S00M 70omM 1G
Frequency [Hz]
x x 1MES
MEASUREMENT RESULT:
Freguency Level Transd Limit Margin Det Height Azimuth Polarization
MH= dBuV/m d8 dBpV/m dB aii] deag
35.820000 2&.40 14.7 40.0 13.6 QP 0.00 HORIZONTAL
55.220004 21.8 15,8 40.0 1.2 QP 0.00 HORIZONTAL
23%.5Z0000 2T7.80 17.1 4.0 18.2 QF 0.00 HORIZONTAL
3£7.560000 32.30 20.7 4€.0 12.7 QP 0.00 HORIZONTAL
431, 580000 34.20 22.0 4€.0 11.8 QP 0.00 HORIZONTAL
928.2Z00090 38.10 31.5 45,0 TLEOQF 100.0 0.00 HORIZONTAL
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Channel Middle Spurious Emission (30~1000MHz) Of Vertical

EUT: WiConnect System
M/N: WiConnect System
Operating Condition: Continuous Transmit
Test Site: 3m CHAMBER
Operator: Owen Li
Test Specification: DC 5V from adapter
Comment: Polarization: Vertical
Tem:23°C Hum:50%

SWEEP TABLE: "test (30M-1G)"

Short Descriptiocon: Field Strength
3tarc Stop Detector Meas. IF Transducer
Freguency Fregusncy Tims Bandw
30.0 ME=z 1.0 GHz MaxPeak Coupled 100 kEz VULB91&32 NEW
Level [dEpvim]
I e T
1 1 ) 1 1 1 1 1 1 1 1 1 1 1 1 1
] [] [] [] ] ] ] ] 1 ] ] ] ] [] i ]
70b----- B R S JE U SO Y A dmmmmean deemeen Y TR SRR SO S
1 1 ) 1 I I I 1 1 I I 1 I 1 1 1
i i i i i i i i i i i i i ] i i
1 1 ) ] 1 1 1 1 1 1 1 1 I 1 1 1
ROF----- R e T B e it et A-m——— - Hmm—— - Fe—— ko —bm e —d—— = o
1 1 ] 1 1 1 1 1 1 1 1 1 1 1 1 1
i i ] ] i i i i i i i i i L) i
1 1 L L 1 1 1 1 1 1 1 1 1 L 1 1
80[----- i e e e - -- 4o {
| 1 ] I | | | [ T T T T T T T |
: PSS HER H A - R S S S S
40 1 1 L 1 1 I__I ______________ T T T T T 1 ____I ___I T I__ I_¥__|IJ:"ﬂ
i [] [] [] i i i i i i i i i '..l.-”'" ]
1 1 ) 1 1 1 1 1 1 X 1 .l.lr_ll-.j,._,-,ﬂu'-‘-"' [} 1 1
______ —_— - —_ —_——b_d = _——— e e —————— —_———— e e ] - —_— - —_ - —_———
30 £ iRt et e et e 1 EEI PRIT - it inl i it Rty
1 1 I I I [ X K I b A I I 1 I o
1 Nl oyl ] [ B | 4 ol 1 1 1 1 [ B
20 f-==-- T T AT I T Ty T T T TR T R T Tt o
1 1 L} 1 1 1 1 1 1 1 1 1 1 1 1 1
I ] ] ] I I I I i I I I I ] i I
10 ______ L T . L b L _L_ 1
i ] ] ] I I i I i i i I i ] i 1
1 1 ) 1 1 1 1 1 1 1 1 1 I 1 1 1
] [ ] ] [ ] ] ] ] ] i ] ] ] ] ] i ]
oM 40M 50M GOM a0M  100M 200M 300M 4000 S0ORA T0om 1G
Frequency [HZ]
® ¥ J1HES
MEASUREMENT RESULT:
Frecusncy Levzl Transd Limit Margin Dest. Height Azimuth Polarization
i dBuV/m dB dBuvV/m dB oI deg
47 2280 15.8 40.0 17. QP 100.0 0.00 VERTICAL
57 21.60 15.1 43.0 18. QF 100.0 0.00 VERTICRL
15¢€ 24.30 13.¢6 3.5 12 QF 100.0 0.00 WERTICAL
131 26.70 1.1 43.5 1&. QF 100.0 0.00 VERTICAL
367 33.€60 20.7 £.0 12.4 QF 100.0 0.00 WVERTICAL
835. 27.%0 30.1 46.0 8.1 QP 100.0 )0 WERTICAL
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Channel High Spurious Emission (30~1000MHz) Of Horizontal

EUT: WiConnect System
M/N: WiConnect System
Operating Condition: Continuous Transmit
Test Site: 3m CHAMBER
Operator: Owen Li

Test Specification: DC 5V from adapter
Comment: Polarization: Horizontal

Tem:26°C Hum:50%

SWEEF TABLE: "test (30M-IG)"
= iam:

Short Descripti Fizld sStrength
Startc 3531’. DeTsctor Meas. IF Transducer
Freguency Freagusasncy Time Bandw.
0.0 MHz 1.0 GHz MaxFeak Coupled 100 kKHz VOLEB®LlEE HEW
Level [dBpY/im]
L i i Sty S B il i S R T T R R B
' ! ! ' 1 [N L] ¥ ' 1 1 ! 1 [
L) 1 1 L} 1 ] 1 1 n L} 1 1 1 1 1 L]
=71 pp—— mmmm e e e . ———— A= Ll EEEET TS T S S T
I 1 1 I 1 [ ] I I 1 1 1 1 [
[ 1 1 1 1 [ 1 I 1 1 1 1 1 [
oF----- T A i [ S . [ S R PO R S|
[ | 1 I 1 [ 1 [ I 1 1 1 1 [
i i i i i i i ] i i i i i i i ]
I 1 1 I 1 [N 1 I I 1 1 1 1 [
G0 p-==== B s B Ll iy il el Ae======= q====== eSS srsssr=-q-=9=-=r-9
i I I i ] I I i i i 1 i I i i ]
I | I I ] | | I I I 1 I | I I
80F----- [ U A o Ao L____L___L__J__J__LP
i i i i i i i [ i i i i i i [
I ! I L L) ! ! LI | T T T T T T T L}
dﬂ i i i [ [} || T T L i i i i i i L]
T + + T e s - ———— = === === B ] ST S A P P T
I 1 1 I 1 [ 1 I I 1 1 1 [ --:'I."
i i i i i i i [] i i i ':u‘_l_.‘ le_.n.-d-"i‘ i []
| |
30 f----- {mmmsfemedemctockode e e e i el S Soem M B B
[ 1 1 1 1 1 1 I - 1 1 1 1 [
1 ! 1 1 ! 'I:': 1 ":(‘:' 1 1 1 1 1 [
Ll I R B it e T T VT CTTTTYTTTITTA T TR
] | | [ | ' | [ 1 1 | o
. [ 1 1 I 1 [ 1 [ 1 1 1 1 1 1
0 fp===== B i I A ATTEEEEEE ATTEEET | A E R R N N |
I | I I ] | | I L I 1 I | I I ]
i i i i i i i L] L i i i i i i L]
':I I 1 L 1 B 1 L 2 IL I 1 1 1 1 1 ]
20M 40M S0M GOM S0M 100M 200mM 300m4 400M SO0 TOOR 1G
Frequency [Hz]
¥ ¥ 1MES
MEASUREMENT RESULT:
Frequency Level Tranad Limit Margin Det. Height Azimuth Polarization
MEz ABuY S m aB ABuV./S m aiB St ci.n:g
47, 2g.70 15.8 20.0 13.3 QP 100, O 0.00 HORIZONTAL
oE, 21.5 14.& a7, 0 18.5 QF 190.0 .00 HORIZONTAL
1al. 24 . & 17.4 53.3% 18.% QF 1900.0 0.00 HORIZONTAL
28850000 25.80 18.4 48,0 0.5 QF 100.0 0.00 HORIZONTAL
545, 520000 31.80 25.2 2g.0 12,1 QP 190.0 0.00 HORIZONTAL
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Channel High Spurious Emission (30~1000MHz) Of Vertical

EUT: WiConnect System
M/N: WiConnect System
Operating Condition: Continuous Transmit
Test Site: 3m CHAMBER
Operator: Owen Li
Test Specification: DC 5V from adapter
Comment: Polarization: Vertical
Tem:26°C Hum:50%

SWEEF TABLE: ':if_erst (30M-1G) "

short Descript Field Strength
2tart Stop Detector Mesas. I Transducer
Freguency Fredquency Time Bandw.
30 MEz 1.0 GHz MaxPeak Coupled 100 kHz VULBES163 NEW
Level [dBpv/im]
Hp===-- I e e e T R R R
L] 1 1 1 L] 1 1 L 1 1 I 1 1 1 I 1
80f----- N
1 1 1 1 1 1o I 1 1 1 1 1 [
: demde—bobodoob i i L becobmodeodobod
?D------1----|---|'--|--|-|--|--------------| -------- oo T T T R R R
1 1 1 1 1 o 1 1 1 1 1 1 [
L1 e el e il e qmm———— T LT PR PR Py T
1 1 1 1 1 1o [ 1 1 1 1 1 [
1 1 1 1 1 1o I 1 1 1 1 1 [
5[].____.___J...__._J.___.J__...L__.L__.l_._L______.___...__d_J___.___.__J____.__L...___L___L__J__J__LP
[ [ [ 1 1 (I [ [ I I 1 [N
i | I —] i i i P
40 i R VT T N T R R P
] ] ] ] [ ] ] i ] ] ] ] " !- il JII"_.-__-:-- : I
anb-----d IR P . i b S JRRpY S
Y R R | UL S R B
e | I I % 1 1 1 1 x1 [ 1 1 1 1 1 1 I 1
ME==—-= e MY .~ W ¥y [ P S R I
1 1 1 { L] 1 1 I 1 1 I 1 1 1 I 1
1 1 1 1 1 [ I 1 1 1 1 1 | I
Ta] L O S A L S SN N S IR SN S S |
1 T a r--r-a—-r 1 al r r T~ —1a--T-1
1 1 1 1 1 o [ 1 1 1 1 1 [
[} ] ] [] [} I I L ! I I I ! ! i !
30M 40M SOM GOM aonM  100M 200mM 300M 4000 5000 F00r 1G
Frequency [Hz]
®x X 1MES

MEASUREMENT RESULT:

Fregquency Level Tranad Limit Margin Det. Height
MHzZ dBEpV/m i dBuv/m am

[v]
w
i,
t

47 .460000 Z5.80 15.8 40.0 14.1 QP 100.0
55.220000 22.40 15.¢& 40.0 17.6 QP 100.0
97.%00000 24.20 17.4 43.5 1.2 QP 100.0
284.120000 23.20 18.3 46.0 20.8 QP 100.0
5353.800000 31.20 £25.3 45,0 14,8 QF 100.0
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Spurious Emission (1~26GHz)

Indicated Table Test Antenna S T Sl Limit Marain
Frequency R'\e/lae(tj(ier: . Angle | Height | Polar F%(gor dEe\\’;' dBuV/m dg
MHz dBUV/m Degree | Meter H/V uvim
Tx mode
LowChannel
4812.03 53.37 45 15 v -3.24 50.13 54 3.87
4812.15 53.12 45 15 \Y; -3.24 49.88 54 4.12
7218.26 48.42 45 15 H -3.06 45.36 54 8.64
7218.38 47.85 45 15 \% -3.06 44.79 54 9.21
Middle Channel
4892.19 53.26 60 1.6 H -3.21 50.05 54 3.95
4892.63 52.45 180 1.6 Vv -3.21 49.24 54 4,76
7338.87 48.54 45 15 H -3.11 45.43 54 8.57
7338.71 47.74 45 15 \% -3.11 44.63 54 9.37
High Channel
494451 53.23 60 1.6 H -3.21 50.02 54 3.98
4944.93 52.35 180 1.6 \% -3.21 49.14 54 4.86
7416.72 48.14 45 1.5 H -3.06 45.08 54 8.92
7416.49 47.28 45 15 \% -3.06 44.22 54 9.78
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12. ANTENNA REQUIREMENT
12.1 Standard Applicable

Section 15.203:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by
the responsible party shall be used with the device. 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 provisions of this Section. The manufacturer may design the unit so
that a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited.

Section 15.247(b)/(c):

If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power
from the intentional radiator shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

If the intentional radiator is used exclusively for fixed, point-to-point operations may employ
transmitting antennas with directional gain greater than 6 dBi provided the maximum peak output

power of the intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the
antenna exceeds 6 dBi.

12.2 Antenna Connected Construction

The antenna connector is designed with permanent attachment and no consideration of
replacement.
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