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1. GENERAL INFORMATION

1.1. Report information

1.1.1.This report is not a certificate of quality; it only applies to the sample of the specific
product/equipment given at the time of its testing. The results are not used to indicate or imply
that they are application to the similar items. In addition, such results must not be used to
indicate or imply that TMC approves recommends or endorses the manufacture, supplier or
use of such product/equipment, or that TMC in any way guarantees the later performance of
the product/equipment.

1.1.2.The sample/s mentioned in this report is/are supplied by Applicant, TMC therefore
assumes no responsibility for the accuracy of information on the brand name, model number,
origin of manufacture or any information supplied.

1.1.3.Additional copies of the report are available to the Applicant at an additional fee. No third
part can obtain a copy of this report through TMC, unless the applicant has authorized TMC in
writing to do so.

Test Facility -

The test site used to collect the radiated data is located on the address of

Shenzhen CTL Electromagnetic Technology Co., Ltd.

(FCC Registered Test Site Number: 970318) on

Floor 1-A, Baisha Technology Park, No. 3011, Shahexi Road, Nanshan,Shenzhen,China
The Test Site is constructed and calibrated to meet the FCC requirements.

1.2. Measurement Uncertainty
The reported uncertainty of measurementy * U,where expended uncertainty U is based on a
standard uncertainty multiplied by a coverage factor of k=2,providing a level of confidence of

approximately 95 %.

No. Item Uncertainty
1 Conducted Emission Test +/-1.25dB
2 RF Power, Conducted +/-0.20dB
3 Spurious emissions, conducted +/-0.33dB
4 All emissions, radiated (<1G) +/-3.47dB
5 All emissions, radiated (>1G) +/-3.82dB
6 Temperature +/-0.5°CdB
7 Humidity +/-2%
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2. PRODUCT DESCRIPTION

2.1. EUT Description

Applicant
Address

Manufacturer
Address

EUT Description
Modulation

Wi-fi Frequency
Band

Number of
Channels

Model Number
Power Supply
Antenna gain

Antenna type

Trade

SHENZHEN CYLAN TECHNOLOGY CO.,LTD

Room 605-609,Min Ning Business Building Cai Tian North
Road, Fu Tian District,Shenzhen

SHENZHEN CYLAN TECHNOLOGY CO.,LTD

ROOM 605-609,MIN NING BUSINESS BUILDING CAI
TIAN NORTH ROAD, FU TIAN DISTRICT,SHENZHEN
Clever Dog Smart Camera

802.11b: DSSS(11/5.5/2/1Mbps)

802.11g: OFDM(54/48/36/24/18/12/9/6Mbps)

IEEE 802.11b/g: 2412-2462MHz

IEEE 802.11 b/g: 11 Channels.
DOG-1W

DC 5V By Adaptor

0dBi

PCB Antenna

C\EVERDCG
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2.2. Block Diagram of EUT Configuration

Radiated emissions test
And
Conducted Emission test

EUT Adapter

Figure 1 EUT Setup
2.3. Support Equipment List
Table 2 Ancillary Equipment

Used
Name Model No SIN Manufacturer (Y/N)
Adapter(DC 5V By USB) JMLO5A - CYLAN Y

2.4. Test Conditions

Temperature: 23~25--':-
Relative Humidity: 50~63 %

After the preliminary test, we found to emit the worst emissions and therefore had been tested
under operating condition.

For 802.11b, 802.11g mode, 11 channels are provided to testing:

Channel Fr(?\jlﬁg)cy Channel Fl’(&;\(}llﬁgcy
1 2412 7 2442
2 2417 8 2447
3 2422 9 2452
4 2427 10 2457
5 2432 11 2462
6 2437 / /

For 802.11b, 802.11g mode, EUT was tested with Channel 1, 6 and 11.

IEEE 802.11b:1Mbps data rate were chosen for full testing.

IEEE 802.11g:6Mbps data rate were chosen for full testing.

The EUT configured to transmit continuously(duty cycle=100%,average correction factor=0).
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3. TEST RESULTS SUMMARY

FCC 15 Subpart C,Paragraph 15.247 :2013

FCC Rules Description of Test Result
815.203 Antenna Requirement Compliance
815.207 (a) AC Line Conducted Emissions Compliance
815.247(d) Spurious Emissions at Antenna Port Compliance
§L5.§L)55.’2§L75(62)097 Spurious Emissions Compliance
815.247 (a)(2) 6 dB Emission Bandwidth Compliance
815.247(b)(3) Maximum Peak Output Power Compliance
815.247(d) 100 kHz Bandwidth of Frequency Band Edge Compliance
815.247(e) Power Spectral Density Compliance

Modifications

No modification was made.
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4. TEST EQUIPMENT USED

CAL.
EQUIPMENT/FACIL | MANUFACTURE SERIAL DATE OF
ITIES R MODEL NO. CAL. IN-ZIE_RV
3m Semi-Anechoic Chengyu Electron 9 (L)*6 TMC086 Aug. 23 2014 1 Year
Chamber (W)* 6 (H)
EMI Test Receiver Rohde & Schwarz ESCI3 TMCO001 Sep. 28 2014 1 Year
BiConiLog Antenna Rohde & Schwarz HL562 TMCO009 Sep. 28 2014 1 Year
Double -ridged Rohde & Schwarz 9120D TMCO008 Aug. 27 2014 1 Year
waveguide horn
Horn Antenna ETS-LINDGREN 3160 TMCO072 Dec. 28 2013 1 Year
Cable Rohde & Schwarz N/A TMCO045 Aug. 27 2014 1 Year
Cable Rohde & Schwarz N/A TMC046 Aug. 27 2014 1 Year
Cable Rohde & Schwarz N/A TMCO047 Aug. 27 2014 1 Year
Amplifier(100kHz-40G R&S SMR40 TMCO007 Sep. 28 2014 1 Year
Hz)
Band filter Amindeon 82346 TMCO049 Aug. 27 2014 1 Year
Active Loop Antenna EMTES EM15 TMCO011 Sep. 28 2014 1 Year
Coaxial Switch YUANFANG TA218B TMCO004 Aug. 27 2014 1 Year
Spectrum analyzer Rohde & Schwarz FSP40 TMC049 Sep. 28 2014 1 Year
Shielding Room zhongyu Electron 7.0(L)x3.0( TMCO085 Sep. 28 2014 1 Year
W)x3.0(H)
EMI Test Receiver R&S ESPI TMCO002 Sep. 28 2014 1 Year
10dB Pulse Limita R&S N/A TMCO003 Sep. 28 2014 1 Year
Coaxial Switch YUANFANG TA218B TMC004 Aug. 27 2014 1 Year
LISN Rohde & Schwarz ESH3-Y5 TMCO005 Sep. 28 2014 1 Year
Coaxial Cable YUANFANG N/A TMC048 Aug. 27 2014 1 Year
EMI TEST AUDIX E3 N/A N/A N/A
SOFTWARE
Power Meter R&S NRVS GTS216 Apr. 6, 2014 1 Year
Power Sensor R&S NRV-Z33 GTS220 Apr. 6, 2014 1 Year
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5. 815.203 - ANTENNA REQUIREMENT

5.1. Standard Applicable

According to 815.203, 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
user of a standard antenna jack or electrical connector is prohibited. The structure and
application of the EUT were analyzed to determine compliance with section 815.203 of the
rules. 815.203 state that the subject device must meet the following criteria:

a. Antenna must be permanently attached to the unit.

b.  Antenna must use a unique type of connector to attach to the EUT.

Unit must be professionally installed, and installer shall be responsible for verifying that the
correct antenna is employed with the unit.

And according to FCC 47 CFR section 15.247 (b), if the transmitting antennas of directional
gain greater than 6dBi are used, the power shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

5.2. Antenna Connector Construction

The antenna used for this product is a PCB Antenna. The antenna is permanently attached.
Refer to the product photo.

5.3. Result

Compliance
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6. 815.207 - CONDUCTED EMISSIONS

6.1. Applicable Standard

The specification used was with the FCC Part 15.207 limits.

6.2. Test Procedure

During the conducted emission test, the EUT was connected to the outlet of the LISN.
Maximizing procedure was performed on the six (6) highest emissions of the EUT.
All data was recorded in the Quasi-peak and average detection mode.

6.3. Conducted Power line Emission Limits

FCC Part 15 Paragraph 15.207 (dBuV)

Frequency Range Class A Class B
(MHz) QP/AV QP/AV
0.15-0.5 79/66 65-56/56-46
0.5-5.0 73/60 56-46
5.0-3.0 73/60 60-50

Note: In the above table, the tighter limit applies at the band edges.
6.4. Block Diagram of Test Setup

Wertical Eeference
Ground Plane

Test recerver

40cm

EUT Peripheral

s0cm

LISN

n

N .

Horzontal Reference

Ground Plane

1408, Block B, Chinto Technology Building, Longhua District, Shenzhen, China
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6.5. Conducted Power Line Test Result

Pass.

Link Mode

120Level (dBu\)

110

a0

70

FCC 15-QP
FCC 15 AV

-10
'30.15 2 5 1 2 5 10 20 30
Frequency (MHz)
Condition:

: RBW:9.000KHz VBW:30.000KHz
Limit  Ower

Freq Lewel Line Limit Remark Pol/Fhase

MHz  dBu¥  dBuV dB

1 Max 0. 190 34.0 54.0 -20.0 Awerage LINE
2 0.283 27.8 507 -22.9 Average LINE
3 0377 19.7 48.3 -28.6 Awverage LINE
4 1.744 20,2 46.0 -25.8 Awerage LINE
5 4 315 1T.8 460 -28.4 Average LINE
B T17T5 247 500 =253 Awverage LINE
T 8.148 24.7 500 -25 3 Average LINE
8 12.384 21.7 500 -28.3 Awerage LINE
Condition:

: RBWW:9.000KHz VBW:30.000KHZ
Limit  Ower

Freq Level Line Limit Remark Fol/Fhase

MHz  dBu¥  dBu¥ dB
1 Max 0.183 51.2 643 -13.1 QP LINE
2 0.274 444 ©B1.0 -16.6 QP LINE
3 0.383 33.3 587 -25.4 QP LINE
L 0.582 32.4 56.0 -23.B QP LINE
5 1.628 33.1 580 -22.9 QF LINE
& 1.818 32,6 580 -23.4 QF LINE
T 7.526 38.5 60.0 -21.5 QF LINE
8 13,267 32,6 6&0.0 -27.4 QF LINE
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Level (dBuV)

120
110
a0
70 —
FCC 15-QP
' FCC 15 AV

-10
'30.15 2 5 1 2 5 10 20 30
Frequency (MHz)
Condition:

: REW:9.000KHz VBW:30.000KHz
Limit  Ower

Freq Level Line Limit Remark Pol/FPhase

MHz  dBuV  dEuV dB

1 Max 0.182 41.0 544 -13. 4 Average NEUTEAL
2 0.2TT 26,8 509 -24 3 Average NEUTEAL
3 0.458 22.3 46.8 -24.5 Average HEUTEAL
4 1.BB0 258 46.0 -20.4 Average HEUTEAL
5 2.012 27.7 460 -18.3 Average HEUTEAL
B 2,201 26.2 460 -19.8 Average HEUTEAL
7 5.535 23.0 6500 -27.0 Awverage NEUTEAL
8 12.784 27.9 50.0 -22.1 Average HEUTEAL
Condition:
: RBW:9.000KHz VBW:30.000KHz
Limit  Ower
Freq Lewel Line Limit Remark Fal/Fhase

MHz  dBu¥  dBuV dB
1 Max 0.178 58.4 B4 6 -B.2QP HEUTEAL
2 0.26T 46.1 B1.2 -151 QP HEUTEAL
3 0.3T1 41.0 585 -1T.5QP HEUTEAL
4 0.444 36,2 57.0 -20.8 QP HEUTEAL
5 1.908 41.4 560 -14.6 QP HEUTRAL
& 2,012 41.3 560 -14.7 QP HEUTRAL
7 5.53% 3.9 600 -20.1 QF HEUTEAL
8 12.988 41.4 €00 -18.6 QF NEUTEAL
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7. 815.209, 815.205, 815.247(D) - Spurious Emissions

7.1. Test Equipment
Please refer to section 5 this report.
7.2. Test Procedure

The EUT and its simulators are placed on a turntable, which is 0.8 meter high above ground. The
turntable can rotate 360 degrees to determine the position of the maximum emission level. EUT is set
3.0 meters away from the receiving antenna, which is mounted on an antenna tower. The antenna can
be moved up and down between 1.0 meter and 4 meters to find out the maximum emission level.
Calibrated Loop antenna is used as receiving antenna for frequencies below 30MHz, Calibrated Bilog
antenna is used as receiving antenna for frequencies between 30 MHz and 1 GHz, Calibrated Horn
antenna is used as receiving antenna for frequencies above 1000MHz. Both horizontal and vertical
polarizations of the antenna are set on measurement. In order to find the maximum emission levels, all
of the interface cables must be manipulated according to ANSI C63.4: 2003 on radiated emission
measurement.

The bandwidth of test receiver is set at 9kHz in below 30MHz. and set at 120kHz in 30-1000MHz, and
1MHz in above 1000MHz.

The frequency range from 9kHz to 25GHz is checked.

The final measurement in band 9-90kHz, 110-490kHz and above 1000MHz is performed with Peak
detector and Average detector. Except those frequency bands mention above, the final measurement for
frequencies below 1000MHz is performed with Quasi Peak detector.

7.3. Radiated Test Setup
(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

Turntable

\

Test
Receiver

T

Ground Plane Coaxial Cable

(B) Radiated Emission Test Set-Up, Frequency Below 1000MHz

TMC Rheinland Testing Services Corp Limited | 1408, Block B, Chinto Technology Building, Longhua District, Shenzhen, China
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Turntable

A\

EUT

Spectrum
Anmnalyzer

1m to 4m

Ground Plane

N

Coaxial Cable ;

(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

| ——

Turntable 4m
\ EUT =
A
0.8m
\

Spectrum
Analyzer

Amplifier

TMC Rheinland Testing Services Corp Limited
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7.4. Radiated Emission Limit

Limit
Frequency Field Strength of Field Strength of Measurement The final
MH Quasi-peak Value Quasi-peak Value . measurement in band
(MHz) : distance (m)
(microvolts/m) (dBuV/m) 9-90kHz,
0.009 - 0.490 2400/F(kHz) / 300 aéé\?jfggg'l\; :"rz‘dis
0.490 - 1.705 24000/F(kHz) / 30 performed with
Average detector.
1.705-30 30 29.5 30 Except those
30- 88 100 40 3 frequency bands
mention above, the
88 - 216 150 435 3 final measurement
for frequencies below
216 - 960 200 46 3 1000MHz is
performed with
Above 960 500 54 3 Quasi Peak detector.

Note: (1) RF Voltage (dBuV)=20 log Voltage(uV)

(2) In the Above Table,the tighter limit applies at the band edges.

(3) Distagnce refers to the distance in meters between the measuring instrument antenna
and the closed point of any part of the device or system.

TMC Rheinland Testing Services Corp Limited | 1408, Block B, Chinto Technology Building, Longhua District, Shenzhen, China
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7.5. Radiated Emission Test Result

For below 9kHz-30MHz Spurious

Freq.
(MHz)

Emission(dBuV/m)
PK/ AV

Limits(dBuV/m)
PK/AV

Margin
(dB)

Note:
1. Emissions attenuated more than 20 dB below the permissible value are not reported.

For 30M-1000MHz Spurious
The worst test mode: WiFi Tx 802.11b 2412MHz

Corrected Factor = Antenna Factor + Cable Loss — Amplifier Gain

Level {dBulim)
a0

50

0 30 50 100 200 500 1000
Frequency (MHz)
Condition : FCC CLASS-B 3m HORIZONTAL
: RBW:120.000KHz VBW:300.000KHz 5WT:Auto
Limit (wrer
Freq Line Lewel Limit Remark Pol/FPhase

MHz dBu¥im dBu¥/m ili
1 30.7T43 40,0 23.0 -11.0 gF HDETZORTAL
2 G60.TO4 40.0 26.3 -13.T7 @F HDETZORTAL
3 135.387 43.5 333 -10.2 gQF HDRTZORTAL
4 max 1T8.758 43.5 334 -5.1@gF HORTZOETAL
5 280.024 460 342 -11.8 gQF HORTZORTAL
& 355.427 46,0 326 -13.4 gF HORTZORTAL
T B49.BB0 46,0 30.T7 -15.3 gQF HORTZORTAL
g 833.317T 46,0 339 -1Z.1 gF HORTZORTAL

TMC Rheinland Testing Services Corp Limited
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0 Level (dBuWim)

30 50 100 200 500 1000
Frequency (MHz)

Condition : FCC CLASS-B 3m VERTICAL
: RBW:120.000KHz VBW:300.000KHz SWT:Auto

Limit
Freq Line Leswel Lim ar Fol/FPhase

MHz dBu¥/m dBu¥/m dE
1 43.843 400 3283 -T.2QF YERTICAL
z 59.232 40,0 26.83 -13.2 QF YERTICAL
3 110.182 435 32.4 -11.1 QP YERTICAL
4 mazx 136.939 435 416 -1.9QF YERTICAL
5 177.508 435 33.2 -10.3 QP YERTICAL
5] 279.04¢ 46.0 31.5 -14.5 AF YERTICAL
T ST2.614 46.0 34.1 -11.9 QF YERTICAL
g 889.130 46.0 34.9 -11.1 QF YERTICAL

TMC Rheinland Testing Services Corp Limited | 1408, Block B, Chinto Technology Building, Longhua District, Shenzhen, China
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For 1000MHz-25000MHz Spurious

Note:

RBW 1MHz VBW 3MHz peak detector is for PK value
RBW 1MHz VBW 3MHz RMS detector is for AV value
Only worse case is reported

802.11b Mode:

Frequency Receiver I RX Antenna |cqrrected Corrected 15227(/:2%%'/’;09
(MHz) Reading Degree |Height| Polar Factor |Amplitude Limit Margin
(dBpV) Result m | (HV) (dB) [(dBpV/m) (dBpV/m) (dB)
Low Channel (2412 MHz)
9648.0 22.28 Ave. 12 1.0 \% 19.29 41.57 54 13.83
7236.0 22.63 Ave. 320 1.3 \% 16.62 39.25 54 14.45
4824.0 25.74 Ave. 234 11 H 12.40 38.14 54 15.56
9648.0 34.79 PK 12 1.0 \% 19.29 54.08 74 19.62
4824.0 41.26 PK 234 11 H 12.40 53.66 74 20.04
7236.0 36.15 PK 320 1.3 \% 16.62 52.77 74 20.93
2365.1 24.88 Ave. 74 1.3 H 5.48 30.36 54 23.34
2485.6 23.01 Ave. 111 1.2 \% 7.21 30.22 54 23.48
2338.5 22.96 Ave. 88 1.0 \% 5.48 28.44 54 25.26
2485.6 37.01 PK 111 1.2 \% 7.21 44.22 74 29.48
2365.1 38.16 PK 74 1.3 H 5.48 43.64 74 30.06
2338.5 36.37 PK 88 1.0 \% 5.48 41.85 74 31.85

TMC Rheinland Testing Services Corp Limited | 1408, Block B, Chinto Technology Building, Longhua District, Shenzhen, China
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(MHz) Reading Result Degree |Height| Polar dB) |(dBuv/m) Limit Margin
(dBnvV) (m) | (H/V) (dBpV/m)|  (dB)
Middle Channel (2437 MHz)
9748.0 20.55 Ave. 32 1.1 \Y 19.40 39.95 54 18.21
7311.0 22.3 Ave. 22 1.2 \Y 16.49 38.79 54 6.61
9748.0 39.42 PK 32 1.1 \Y 19.40 58.82 74 6.58
4874.0 24.97 Ave. 201 1.3 H 12.46 37.43 54 17.97
4874.0 42.38 PK 201 1.3 H 12.46 54.84 74 20.56
7311.0 37.91 PK 22 1.2 \Y 16.49 54.4 74 21
2488.3 24.52 Ave. 187 1.1 H 7.21 31.73 54 23.67
2386.1 22.87 Ave. 98 1.2 \Y 6.13 29 54 24.7
2368.4 22.85 Ave. 25 1.3 \Y 5.48 28.33 54 25.37
2386.1 39.68 PK 98 1.2 \Y 6.13 45.81 74 27.89
2488.3 37.27 PK 187 1.1 H 7.21 44.48 74 29.22
2368.4 38.03 PK 25 1.3 \Y 5.48 4351 74 30.19
High Channel (2462 MHz)
9848.0 20.79 Ave. 177 1.2 H 19.39 40.18 54 13.52
7386.0 21.66 Ave. 333 1.3 \Y 15.91 37.57 54 16.13
4924.0 22.71 Ave. 207 1.1 H 12.50 35.21 54 18.49
9848.0 34.11 PK 177 1.2 H 19.39 53.5 74 20.2
7386.0 36.6 PK 333 1.3 \Y 15.91 52.51 74 21.19
4924.0 39.37 PK 207 1.1 H 12.50 51.87 74 21.83
2491.3 24.6 Ave. 326 1.5 H 7.21 31.81 54 21.89
2368.7 25.21 Ave. 74 1.1 \Y 5.48 30.69 54 23.01
2488.5 23.66 Ave. 11 1.3 \Y 7.21 30.87 54 22.83
2488.5 38.01 PK 11 1.3 \Y 7.21 45.22 74 28.48
2491.3 37.25 PK 326 1.5 H 7.21 44.46 74 29.24
2368.7 36.92 PK 74 1.1 \Y 5.48 42.4 74 31.3

TMC Rheinland Testing Services Corp Limited | 1408, Block B, Chinto Technology Building, Longhua District, Shenzhen, China
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802.11g Mode:

(MHz) Reading Result Degree |Height| Polar @B) |(dBuv/m) Limit Margin
(dBpv) (m) | (H/V) (dBpV/m)|  (dB)
Low Channel (2412 MHz)
9648.0 23.8 Ave. 77 1.1 \Y 19.29 43.09 54 10.61
7236.0 21 Ave. 161 1.5 \Y 16.62 37.62 54 16.08
4824.0 22.75 Ave. 87 1.3 \Y 12.40 35.15 54 18.55
7236.0 36.97 PK 161 1.5 \Y 16.62 53.59 74 20.11
9648.0 33.79 PK 77 1.1 \Y 19.29 53.08 74 20.62
4824.0 39.6 PK 87 1.3 \Y 12.40 52 74 21.7
23534 24.97 Ave. 22 1.5 \Y% 5.48 30.45 54 23.25
2485.1 22.79 Ave. 113 1.1 \Y% 7.21 30 54 23.7
23447 23.59 Ave. 32 1.3 H 5.48 29.07 54 24.63
23447 39.68 PK 32 1.3 H 5.48 45.16 74 28.54
2485.1 36.34 PK 113 1.1 \Y 7.21 43.55 74 30.15
23534 37.97 PK 22 1.5 \Y 5.48 43.45 74 30.25
Middle Channel (2437 MHz)
7311.0 23.01 Ave. 85 1.3 \Y 16.49 39.5 54 14.2
9748.0 19.29 Ave. 73 1.2 \Y 19.40 38.69 54 15.01
4874.0 22.88 Ave. 101 1.1 \Y 12.46 35.34 54 18.36
9748.0 34.71 PK 73 1.2 \Y 19.40 54.11 74 19.59
7311.0 37.05 PK 85 1.3 \Y 16.49 53.54 74 20.16
2364.5 23.6 Ave. 71 1.3 \Y 5.48 29.08 54 24.62
4874.0 36.6 PK 101 1.1 \Y 12.46 49.06 74 24.64
2318.2 22.74 Ave. 36 1.1 H 5.48 28.22 54 25.48
2383.9 22.26 Ave. 32 1.2 \Y 6.13 28.39 54 25.31
2383.9 37.98 PK 32 1.2 \Y 6.13 4411 74 29.59
2364.5 38.05 PK 71 1.3 \Y 5.48 43.53 74 30.17
2318.2 37.06 PK 36 1.1 H 5.48 42.54 74 31.16

TMC Rheinland Testing Services Corp Limited | 1408, Block B, Chinto Technology Building, Longhua District, Shenzhen, China
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Frequency Receiver e Rx Antenna |corrected Corrected 15;51:7?2%2;;09

(MHz) Reading Degree |[Height| Polar Bactae Gunlivle Limit Margin
(dBuV) Result m | (HA) (dB) |(dBpV/m) (dBuV/m) (dB)

High Channel (2462 MHz)

9848.0 19.14 Ave. 36 1.6 \% 19.39 38.53 54 15.17
7386.0 22.33 Ave. 21 1.7 H 15.91 38.24 54 15.46
4924.0 22.23 Ave. 123 1.6 \% 12.50 34.73 54 18.97
9848.0 33.98 PK 36 1.6 \% 19.39 53.37 74 20.33
7386.0 35.52 PK 21 1.7 H 15.91 51.43 74 22.27
2485.6 22.17 Ave. 101 14 H 7.21 29.38 54 24.32
24935 22.03 Ave. 33 1.3 \% 7.21 29.24 54 24.46
4924.0 36.49 PK 123 1.6 Vv 12.50 48.99 74 24,71
23334 22.36 Ave. 32 1.0 \% 5.48 27.84 54 25.86
2485.6 37.11 PK 101 14 H 7.21 44.32 74 29.38
24935 36.16 PK 33 1.3 \% 7.21 43.37 74 30.33
23334 37.41 PK 32 1.0 \% 5.48 42.89 74 30.81
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7.6. Conducted Emission Method
Please refer to section 5 this report.
7.7. Test Requirement:
FCC Part15 C Section 15.247 (d)
7.8. Limit:

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum 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.

7.9. Test Setup

Spectrum Analyzer

i
Al OO

i
— i o

=] = E.U.T
o

Non-Conducted Tahle

Ground Heference Plane

7.10.Test Result

Test plot as follows:

TMC Rheinland Testing Services Corp Limited | 1408, Block B, Chinto Technology Building, Longhua District, Shenzhen, China
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802.11b Low Channel 2412 MHz
30MHz~25GHz

+RBW 100 kHz Mar
«VBW 300 kHz

Ref 18 dBm «att 30 dB SWT 2.5 s
Cttfec 5.] daB Tarker T
as
L2 =
Lve
|10
|20
| 40 I .‘ I [ e
|50
o 2l

Wl
-0
-7
| <0
Start 30 MHz 2.497 GHz/ Stop 25 GHz

802.11b Middle Channel 2437 MHz
30MHz~25GHz

+RBW 100 kHz Mar
«VBW 300 kHz

Ref 21.5 dBm *Att 30 dB SWT 2.5 s
— )
 » ]
-1
=3
.
o
2o
.o
.
: LA L E gl
&vw LT
At
MMMMM« e e
oo
-
Start 30 MHz 2.497 GHz/ Stop 25 GHz
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802.11b High channel 2462 MHz
30MHz~25GHz

«RBW 100 kHz
+VBW 300 kHz

Ref 21.5 dBm «Att 30 dB SWT 2.5 s

R

Start 30 MHz 2.497 GHz/ Stop 25 GHz

802.11g Low Channel 2412 MHz

+RBW 100 kHz Marker 2
«VBW 300 kHz
Ref 21.5 dBm «Att 30 dB SWT 2.5 s
- |
|10
1P|
o v

Start 30 MHz 2.497 GHz/ Stop 25 GHz
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802.11g Middle Channel 2437 MHz
30MHz~25GHz

«RBW 100 kHz Mark
+VBW 300 kHz

Ref 21.5 dBm «Att 30 dB SWT 2.5 s

1 x|

Start 30 MHz 2.497 GHz/ Stop 25 GHz

802.11g High channel 2462 MHz
30MHz~25GHz

«RBW 100 kHz farke
«VBW 300 kHz

Ref 21.5 dBm «Att 30 dB SWT 2.5 s

Lk Fe

Start 30 MHz 2.497 GHz/ Stop 25 GHz
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8. 815.247(A) (2) — 6DB BANDWIDTH TESTING

8.1. Test Equipment
Please refer to Section 5 this report.

8.2. Test Procedure

Set EUT in the transmitting mode.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
spectrum analyzer.

Set the spectrum analyzer as RBW=100KHz,VBW>=3RBW,Span=50MHz,Sweep=auto.

Mark the peak frequency and -6dB(upper and lower)frequency.

Repeat until all the rest channels are investigated.

8.3. Applicable Standard

Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

8.4. Test Result:Pass.

garw NE

Please refer to the following tables

crama | ey | Duamae | GRTIEM [ FOCTRISAT
(MH2) (MH2) (kHz)

802.11b mode

Low 2412 1 8.5914 >500

Middle 2437 1 8.4915 >500

High 2462 1 9.2408 >500
802.11g mode

Low 2412 6 16.4835 >500

Middle 2437 6 16.5335 >500

High 2462 6 16.5834 >500
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802.11b Mode:

Low Channel

«RBW 100 kHz
«VBW 300 kHz

SWT 5 ms

1 x|

'S

-

21.5 dBm

5 MHz/ Span 50 MHz

Middle Channel

«RBW 100 kHz
«VBW 300 kHz

SWT 5 ms

1 x|

-

Center 2.437 GHz

5 MHz/ n 50 MHz

TMC Rheinland Testing Services Corp Limited
Inspection&Certification Services
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High Channel

+RBW 100 kHz
«VBW 300 kHz

Ref 21.5 dBm «Att 30 dB SWT 5 ms

[~2C = g T T T {

T
L
o
b

‘.:ll_
*l

|20

Center 2.462 GHz 5 MHz/ Span 50 MHz

802.11g Mode:
Low Channel

«RBW 100 kHz e
«VBW 300 kHz

Ref 21.5 dBm «Att 30 dB SWT 5 ms

20 - TETX T {

R

Center 2.412 GHz 5 MHz/ Span 50 MHz
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Middle Channel

+RBW 100 kHz
«VBW 300 kHz

Ref 21.5 dEm «Att 30 de SWT 5 ms 16.533466540 Muz
= 1
n
|10
L Px
Lo Lvy
b1
10 L c v
i B
|20 T
=0 ) \
aps

#dk.: Bt Aﬁhhﬂgﬂﬁﬁihﬁﬂﬁﬁﬂ
LA A «

Center 2.437 GHz 5 MHzZ/ Span 50 MHz

High Channel

«RBW 100 kHz > Y
«VBW 300 kHz 3. 18

Ref 21.5 dBm «Att 30 dB SWT 5 ms

|10

Center 2.462 GHz 5 MHz/ Span 50 MHz
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9. 815.247(B) (3) - Maximum Output Power

9.1. Test Equipment
Please refer to Section 4 this report.
9.2. Test Procedure
1. The EUT was direTMCy connected to the PK power meter
9.3. Applicable Standard

According to 815.247(b) (3), for systems using digital modulation in the 902-928 MHz, 2400-2483.5
MHz, and 5725-5850 MHz bands: 1 Watt. As an alternative to a peak power measurement, compliance
with the one Watt limit can be based on a measurement of the maximum conducted output power.
Maximum Conducted Output Power is defined as the total transmit power delivered to all antennas and
antenna elements averaged across all symbols in the signaling alphabet when the transmitter is operating
at its maximum power control level. Power must be summed across all antennas and antenna elements.
The average must not include any time intervals during which the transmitter is off or is transmitting at a
reduced power level. If multiple modes of operation are possible (e.g., alternative modulation methods),
the maximum conducted output power is the highest total transmit power occurring in any mode.
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9.4. Test Result

Pass
Channel F?ﬁlﬁgcy D(a I\t/labllj:l)te Pzg)ggr (Ia'er:]t) Result
802.11b mode
Low 2412 1 8.11 30 Pass
Middle 2437 1 7.83 30 Pass
High 2462 1 8.09 30 Pass
802.11g mode
Low 2412 6 7.32 30 Pass
Middle 2437 6 7.09 30 Pass
High 2462 6 7.62 30 Pass
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10. 815.247(D) — 100 KHZ Bandwidth of Frequency Band Edge

10.1.Test Equipment
Please refer to Section 4 this report.
10.2.Test Procedure

1, Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.

2, Position the EUT without connection to measurement instrument. Turn on the EUT and connect
its antenna terminal to measurement instrument via a low loss cable. Then set it to any one
measured frequency within its operating range, and make sure the instrument is operated in its
linear range.

3, Set RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency
span including 100 kHz bandwidth from band edge.

Note: For Rdstricted Band
RBW=1MHz
VBW=1 MHz

4, Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot
the graph with marking the highest point and edge frequency.

5, Repeat above procedures until all measured frequencies were complete.

10.3.Applicable Standard

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, provided the transmitter demonstrates compliance
with the peak conducted power limits. If the transmitter complies with the conducted power
limits based on the use of RMS averaging over a time interval, as permitted under paragraph
(b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in 815.209(a) is not required. In addition,
radiated emissions which fall in the restricted bands, as defined in 815.205(a), must also
comply with the radiated emission limits specified in 815.209(a) (see 815.205(c)).

10.4.Test Result

Pass.
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Channel BZﬂgaEPni?slfsitoon Z(Iaémc;t Result
(dBc)
802.11b mode
Left-band 44.81 20 Pass
Right-band 44.69 20 Pass
802.11g mode
Left-band 32.86 20 Pass
Right-band 42.18 20 Pass

Please refer to following plots.
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802.11b: Band Edge, Left Side

«RBW 100 kHz Marke 4 1
«VBW 300 kHz 48 .84 dBr

Offfet 3. B Mar 3
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31703 eeal ~ |
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S
B
| -s0 |
g 1 1
Start 2.38 GHz 4.45 MHz/ Stop 2.4245 GHz
802.11b: Band Edge, Right Side
*RBW 100 kHz Mark 4 1
*VBW 300 kHz -49.6 Bm
Ref 21.5 dBm *Att 30 dB SWT 10 ms 2.48860439 Hz
- .
nz | M
=
= ‘
L 4 L LVL
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802.11g: Band Edge, Left Side

«RBW 100 kHz Marker 4 ]
«VBW 300 kHz 10 . ¥

Ref 21.5 dBm *Att 30 dB SWT 5 ms 2. 99 € 4895 GHz
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B
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11. 815.247(E) - Power Spectral Density

11.1. Test Equipment
Please refer to Section 4 this report.
11.2.Test Procedure

1.Connect EUT test port to spectrum analyzer

2. Set the EUT to transmit maximum output power at 2.4GHz.

3. Then set the EUT to transmit at high, middle and low frequency
and measure the conducted band edge spurious separately.

11.3.Applicable Standard

For digitally modulated systems, the power spectral density conducted from the intentional radiator to
the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission. This power spectral density shall be determined in accordance with the provisions of
paragraph (b) of this section. The same method of determining the conducted output power shall be
used to determine the power spectral density.

11.4.Test Result

PASS
Channel Fr(«i\c/qllﬁ;)cy Dg\t/lablgg)te s%ggtrfglt dP:rY\sI?t';/ (Iagnn'qt) Result
(dBm)
802.11b mode
Low 2412 1 -18.96 <8 Pass
Middle 2437 1 -19.07 <8 Pass
High 2462 1 -18.82 <8 Pass
802.11g mode
Low 2412 6 -23.67 <8 Pass
Middle 2437 6 -24.74 <8 Pass
High 2462 6 -24.07 <8 Pass

Please refer to the following plots
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Power Spectral Density, 802.11b Low Channel
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Power Spectral Density, 802.11b High Channel
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Power Spectral Density, 802.11g Middle Channel
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