‘ ' HONGCAI
t= TESTING

Test Report of FCC CFR 47 Part 15 Subpart C

On Behalf of
ACTi Corporation

7F., No. 1, Alley 20, Lane 407, Sec. 2, Tiding Blvd., Neihu District, Taipei 114,

Taiwan, R.O.C.

Product Name:

Trade Name:

FCC ID:
Prepared By:

Tested Date:

Model/Type No.:

Report Number:

1.3MP Wireless Cube with Basic WDR, Fixed lens
C11W
ACTi

2AFSIC11W

Shenzhen Hongcai Testing Technology Co., Ltd.

1st-3rd Floor, Building C, Shuanghuan Xin Yi Dai Hi-Tech Industrial
Park, No.8 Baoqing Road, Baolong Industrial Zone, Longgang District,
Shenzhen, Guangdong, China

Tel: +86-755-86337020
Fax:+86-755-86337028

HCT15KR078E

November 20~30, 2015

Issued Date: November 30, 2015
Tested By: Jiankuai Li/ j LS (s
“ﬁ/ *“': L
Reviewed By: U{//WW Approved By: (VA7 [
Owen.Yang Tony Wu
EMC Technical Supervisor EMC Technical Manager

Shenzhen Hongcai Testing Technology Co., Ltd.

sch Industrial Park, Mo.& Bsaging Road, Baclang Industrial Zene, Longgang District, Skanzhen City, PR China 518053



‘ ' E HONGCAI
L TESTING

TABLE OF CONTENTS

1. GENERAL INFORMATION. .. .ccuuiiiuiiiiiiiiaiisssiisiasssssssssssssassssanssssassstanssssassssasssssnssssnssssanssssnsssmensssensssnnn 4
1.1 PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ..vvuiiiiiiieeiieeeece e 4
I S BN 7NN 2 1 T 5
IS T =S Y 1 270 5

2. SYSTEM TEST CONFIGURATION......ccuittmiitierireerrrmnrrreassrenssrensssrnsssrensssesnssrsnsssennssensssrensssensssennssennsnrs 6
D I = O I 070 N T . ] 6
D = O I ) (= =T =S 6
2.3 GENERAL TEST PROCEDURES. ... cittuiiitteiti et e et e et e et e st e et e e e et e et e e eat e e e et e e et e e e et eeeaneesanneeenns 6
2.4 MEASUREMENT UNCERTAINTY L. ouiiiitniiiti et eeete e e e e e e e e e e eeae e s e e e e ea e e eea e e eaeeeat e e e et eeeaneee et eeenaneesanneennns 6
2.5 LIST OF MEASURING EQUIPMENTS USED ......uiitiiiii ettt e e et e e e e e e e et e e e e e s e eaans 7

3. SUMMARY OF TEST RESULTS ....ciiiiiiiiiiiiiiiiiisi e iris i rsssssaasssrasssrassssanssssansssensssasssssensssanssssnnsssansnns 7

4. TEST OF AC POWER LINE CONDUCTED EMISSION ......ccciimiiiiiiiiieienireersersssssssrs s sssssnssenssanssnnssnnns 8
4.1 APPLICABLE STANDARD. ....uituittttt et te et ettt e e e e aa ettt eaa et es e eaeasate e eassaseansea s sasen st seansraseneras 8
4.2 TEST SETUP DIAGRAM .....citiiiit ettt e e e e e e e et e e e e e e e et e e e e e ea e een e eean e e eaneeretaeeeannns 8
G T I =t =T s 8

5. OUTPUT POWER MEASUREMENT .......cccuiiiieiiiiiireeeremassennssssassssansseenssssanssrenssrennssrsnssrensssennsssensseenns 1
5.1 APPLICABLE STANDARD. .. .. ittt tttun ettt ettt eeeaeeessheeaaa e eaneeaanteeaa s esaneseansesnaneeansetneseanaeeesnsseenasessaeeennees 1
LT = O = 2 1
5.3 TEST EQUIPMENT LIST ANDIDETAILS........uiieen it eeatneee e eeanseeanesesaeseaneeesnaneennesesneeeenaeeenneeseneeeesaeeennees 1
LT I 1S =T 0] =1 01U 1
LT T I =TS 53 =T 1

6. TEST OF PEAK POWER SPECTRAL DENSITY .......oeuiiciiiineeemssssssseesssmmmeserensrennsreesssrensssenssssensseenns 13
6.1 APPLICABLE STANDARD. .. ctuttuitttuetu et eeun s ees s eueessaansaneaaessasaaen s aaeaaestnsanses st seaesenssensessstnreens 13
LT LU ST = = = R 13
6.3 TEST EQUIPMENT LIST AND DETAILS ... ceuuieiteitueeesste e essanneee e taeenssann e sesaaaeennsseteseanaeeeaneesseeeenaeeennees 13
8.4 TEST PROCEDURE ...ttt ettt et ee e e et e e e et e e e e e e e e et e e eaa e e e e eea e eea e e et eeean e eeaneeeaneeeetaeenanee 13
SISl =TS 5 =T T 13

7. TEST OF GDB BANDWIDTH ....cceuiiuiimmis it erienusens e s s banssnssssmssssenssssnnsanmnsssenssrensssessssrensssennsssennseenns 23
7.1 APPLICABLE STANDARD. .. ceuitutitttaette ettt et e et et eeaeeea s taa e eaeeaa e ea s e a s sa e ea st saneea s st s eaesenssansennsstnrrens 23
A =L I S T = U 2 23
7.3 TEST EQUIPMENT LIST AND DETAILS ... cutuiieun ettt eee e e e e e e e e e e e e e e e e e e e et e e eaeeeeaeeeaeeeetaeeeanees 23
A I =S B 10 10 =110 23
S T I =TS 53 =T T 23

8. TEST OF CONDUCTED SPURIOUS EMISSION ......cciieiiiiiiiiiieiiseireesasssa s ssasnss s snsssnssenssanssnnssennes 33
8.1 APPLICABLE STANDARD. .. .cuiitutitttaett ettt et et eea e e taa e ea ettt ea s e s aa e ea st saneea s et srasenssanseansstnrrens 33
T L I S Y = U] 2 33
8.3 TEST EQUIPMENT LIST AND DETAILS ...uuitniiiiieiite et et e e e et e e e e e e e e e et e s e ea s aaeea e s e saneeaneebnerans 33
T S Bl o 10 T =110 33
TSI I ST =1 U I 33

9. TEST OF RADIATED SPURIOUS EMISSION .....ccuiiiiiiieiiiiiiiresiriesirssassrsassssssssessssssssssensssesssssenssssnns 40
9.1 RADIATED SPURIOUS EMISSION ... .etiiiitiiiie et e e e et e e e e e e e e e e e e e et e e e e e e eeaeeeaneeeetaeeeanees 40
L Tt I T 1 40
L TR 2 = U N T = 1 40
0. 1.3 TEST PROCEDURE .....cuituiittit ettt et ettt et e et e e e et e e e e et e et e e et st eea e et sean s ea s saseaesenssaneennse b eeans 41
L TR I I Sy =T e 42

10.TEST OF BAND EDGES EMISSION ...ttt iresiissssssesssssnsssssnsssenssssnssssansssensssanssssensssennsss 56
10.1 APPLICABLE STANDARD......uiitutiitt ettt et e et e ettt e e et ee et e e et ee st e ee et eesan e s e e eeaneeeaneseneeeanseeeneeens 56
0T L ST = = 56
10.3 TEST EQUIPMENT LIST AND DETAILS ...ttt ettt et et e e et e e e e e e et e e st e e e s e e ean e eaneeaneeans 56
O ISy T T = 1 =N 56
(ORI I =S =1 58

Report No.: HCT15KR078E Page 2 of 66 FCC ID: 2AF5IC11W




HOMNGCAI

L TESTING

11. ANTENNA REQUIREMENT ....ccooiiiiiutiiiii i ssnsn s sss s s msn s s s mn e ssmmn e s 63
11,1 STANDARD APPLICABLE ...t i tet et eee ettt et te et e ee et e et eeeeeeeeaaaaaaaaaaaaeaaasaanaaaaaannnnnsensssnnnnsneeneeees 63
11.2 ANTENNA CONNECTED CONSTRUCTION .....uuuueuuuueneeneneeeneeeeeeeaaeaaaaaaaaaaaaaaaaaasaaaaaaaaaannnnnssnnssnnnnseneeeeees 63

12 .RADIO FREQUENCY EXPOSURE ........cocciiiiiiiiiien et 64
L2 O 1= =l 1 1Y TSP 64
12.2 GENERAL DESCRIPTION OF TEST ...ttt ittt ittt ettt ettt e et e e e e aaaeeeaaaesaasaa s beabe b beebeeeeeeeeeees 64
12.3 HUMAN EXPOSURE ASSESSMENT RESULTS .....uuututtutttietieieeiteetteetaetaaaaaaaaaeasaasaasaaasnsssssssbseseeseeeeeeees 65

Report No.: HCT15KR078E Page 3 of 66 FCC ID: 2AF5IC11W

sripgaryg District, Shenzhen City, PR China 518053

154

Web . www . hct-test.com



gcT

1. GENERAL INFORMATION
1.1 Product Description for Equipment Under Test (EUT)

Client Information

Applicant: ACTi Corporation

Address of Applicant: 7F., No. 1, Alley 20, Lane 407, Sec. 2, Tiding Blvd., Neihu District,
Taipei 114, Taiwan, R.O.C.

Manufacturer: ACTi Corporation

Address of Manufacturer: | 7F No. 1, Alley 20, Lane 407, Sec. 2, Tiding Blvd., Neihu District,
Taipei 114, Taiwan, R.O.C.

General Description of E.U.T

Items Description

EUT Description: 1.3MP Wireless Cube with Basic WDR, Fixed lens
Trade Name: ACTi

Model No.: C11W

Supplementary Model: N/A

Frequency Band: IEEE 802.11b/ g: 2412MHz~2462MHz,

IEEE 802.11n HT20 : 2412MHz~2462MHz,
IEEE 802.11n HT40 : 2422MHz~2452MHz

Channel Spacing: IEEE 802.11b/g, 802.11n HT20/HT40: 5MHz
Number of Channels: IEEE 802.11b, g, HT20:11 Channels;
IEEE 802.11n HT40:7 Channels
Transmit Data Rate: maximum of 150Mbps
Type of Modulation: IEEE 802.11b: DSSS (CCK, DQPSK, DBPSK)

IEEE 802.11g: OFDM (64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11n HT20/40: OFDM (64QAM, 16QAM, QPSK, BPSK)

Antenna Type: Integral Antenna

Antenna Gain: 2 dBi

Power Supply: DC12V 1A

Adapter Information: Model No.: DSA-12G-12 FUS 120120

Input:AC120-240V 50/60Hz
Output:DC12V 1A

Remark:* The test data gathered are from the production sample provided by the manufacturer.
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1.2 Test Standards
The tests were performed according to following standards:

FCC Rules Part 15.247:
Frequency Hopping, Direct Spread Spectrum and Hybrid Systems that are in
operation within the bands of 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz

ANSI C63.10-2013: American National Standard for Testing Unlicensed Wireless Devices

KDB558074 D01 V03r03:
Guidance for Performing Compliance Measurements on Digital Transmission Systems (DTS)
Operating Under §15.247

1.3 Test Facility

All measurement required was performed at laboratory of Shenzhen CTL Testing Technology Co., Ltd.
Floor 1-A, Baisha Technology Park, No. 3011, Shahexi Road, Nanshan, Shenzhen 518055 China
There is one 3m semi-anechoic chamber and two line conducted labs for final test. The Test Sites
meet the requirements in documents ANSI C63.4 and CISPR 22/EN 55022 requirements.

FCC - Registration No.: 970318

Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been registered and fully described
in a report filed with the (FCC) Federal Communications Commission. The acceptance letter from the
FCC is maintained in our files. Registration 970318, December, 2013.

IC Registration No.: 9618B

The 3m alternate test site of Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been
registered by Certification and Engineer Bureau of Industry Canada for the performance of with
Registration No.: 9618B on November 13, 2013.

Report No.: HCT15KR078E Page 5 of 66 FCC ID: 2AF5IC11W




‘ ' E HONGCAI
[ TESTING

2. SYSTEM TEST CONFIGURATION
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 ANSI C63.10-2013 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 ANSI C63.10-2013

2.4 Measurement Uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that
there may be errors within the calibration limits of the equipment and facilities. The measurement
uncertainty was calculated.for all measurements listed in this test report acc. to CISPR 16 - 4
“Specification for radio disturbance and immunity measuring apparatus and methods — Part 4:
Uncertainty in EMC Measurements” and is documented in the Shenzhen CTL Testing Technology Co.,
Ltd. quality system acc. to DIN EN ISO/IEC 17025. Furthermore, component and process variability of
devices similar to that tested may result in additional deviation. The manufacturer has the sole
responsibility of continued compliance of the device.

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Parameter Uncertainty
Transmitter power conducted +/- 0.57 dB
Transmitter power Radiated +/-2.20 dB
Conducted spurious emission 9KHz-40 GHz +/-2.20 dB
Occupied Bandwidth +/- 0.01 dB
Power Line Conducted Emission +/-3.20 dB
Radiated Emission +/-4.32 dB

Note: This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

Report No.: HCT15KR078E Page 6 of 66 FCC ID: 2AF5IC11W
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2.5 List of Measuring Equipments Used

No. | Instrument no. Equipment Manufacturer Model No. SIN c _Last_ -Due.
alibration | calibration
1 | BCT-EMCO001 | EMI Test Receiver R&S ESCI 100687 2015-4-25 2016-4-24
2 | BCT-EMCO002 | EMI Test Receiver R&S ESPI 100097 2015-11-1 | 2016-10-31
3 | BCT-EMCO003 Amplifier HP 8447D 1937A02492 2015-4-25 2016-4-24
TRILOG
4 | BCT-EMCO018 | Broadband Test- | SCHWARZBECK | VULB9163 9163-324 2015-4-25 2016-4-24
Antenna
5 | BCT-EMCO021 Triple-Loop EVERFINE LLA-2 711002 2015-11-1 | 2016-10-31
Antenna
6 | BCT-EMC026 i:\:ﬂga\ggg FRANKONIA FLL-75 1020A1109 2015-4-25 2016-4-24
7 | BCT-EMC029 6DB Attenuator FRANKONIA N/A 1001698 2015-4-25 2016-4-24
8 | BCT-EMCO032 | 10dB attenuator EI\/IIIIEE'IC':;E% EM-7600 836 2015-4-25 2016-4-24
9 | BCT-EMCO036 | Spectrum Analyzer R&S FSP 100397 2015-11-1 | 2016-10-31
10 | BCT-EMCO037 3‘;0;%?;; SCH WARZBECK | BBV9718 9718-182 2015-4-25 | 2016-4-24
11 | BCT-EMCO039 Horn Antenna SCHWARZBECK | BBHA 9120D 0437 2015-4-25 2016-4-24
12 | BCT-EMCO038 Horn Antenna SCHWARZBECK | BBHA9170 0483 2015-4-5 2016-4-4
13 | BCT-EMCO050 | Pulse power sensor Anritsu MA2411B 110553 2015-11-1 | 2016-10-31
14 | BCT-EMCO050 Power Meter Anritsu ML2487B 100345 2015-11-1 | 2016-10-31
3. SUMMARY OF TEST RESULTS
FCC Rules Description of Test Result
FCC §15.207 AC Power Line Conducted Emission Pass
FCC §15.247(b) Output Power Measurement Pass
FCC §15.247(e) Power Spectral Density Pass
FCC §15.247(a) 6dB Bandwidth Pass
FCC §15.247 (d) Conducted Spurious Emission Pass
FCC §15.205 and §15.209 Radiated Spurious Emission Pass
FCC §15.203/15.247(b)/(c) Antenna Requirement Pass

Report No.: HCT15KR078E
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4. TEST OF AC POWER LINE CONDUCTED EMISSION

4.1 Applicable Standard

Refer to FCC §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

Peripheral

E0cm

LISN [

Horizontal Reference
Ground Plane

Remark: The EUT was connected to a 120 VAC/ 60Hz power source.

4.3 Test Result

EUT: 1.3MP Wireless Cube with Basic WDR,

Temperature ( C ) : 23~25 i
Fixed lens

Humidity (%RH ): 45~58 M/N: C11W
Barometric Pressure ( mbar ): 950~1000 | Operation Condition: Tx Mode

Report No.: HCT15KR078E Page 8 of 66 FCC ID: 2AF5IC11W
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Conducted Emission:

EUT: 1.3MP Wireless Cube with Basic WDR,Fixed lens
M/N: C11w

Operating Condition: Tx Mode

Test Site: Shielded Room

Operator: Jiankuai Li

Test Specification: AC 120V/60Hz

Comment: L Line

SCAN TABLE: "Voltage (9K-30M)FI.
Short Description: 150E-30M Voltage

Lewvel [dBuW]
BO

70

80

50

sof---th- v ".'-,"ﬁ"l.;“‘ ______________ '

a0 F ey - — s - |____4-__4
%) |.'|

20f---r-----hd

Wop---t---—-F-—-f--4--F-F-1- e R e e e e e o
I
1

] 1770 i I
I [ I I
|:| 1 1 1 1 1
150k 300k 400K 300k 800k 1M M aM 4N 5M 5M M 10M 20 30M
Frequency [Hz]

# x xMES CTL1SLZ0120E_£fin

MEASUREMENT RESULT: "CTL1 51201205_]'_:1'_11 "

11/29/2015 11:47EM

Fragusncy Level Transd Limit Margin Detector Line FE
MH= dBnV dB dBEnpV dB
4.245501 47,410 17.4 56 15.8 QF L1 EHD
4.537501 40.90 1%.4 5& 15.1 @QF L1 EHD
4.582501 41 .30 1%3.4 5& 14.7 QF L1 EHD
4.B830001 41 .50 1%.4 5& 14.5 QF L1 EHD
4.881501 41 .41 1%.4 5& 14.5 QF L1 EHD
4.90&501 41 .41 1%.4 5& 14.5 QF L1 EHD

MEASUREMENT RESULT: "CTL1 51201205_1:1'_112 "

11/29/2015 11:47LM

Fragusncy Level Transd Limit Margin Detector Line FE
MH=z dBuV dB dBnv dB
0.726001 30.70 1.2 4 15.3 &V L1 EHD
1.0%0501 30.B0 13.3 4g 15.2 LW L1 EHD
1.410001 30.20 12.3 4 15.8 &AWV L1 EHD
2.871501 31.30 1%3.4 45 14.7 LV L1 EHD
4.573001 332.00 12.4 4 13.0 &AWV L1 EHD
Report No.: HCT15KR078E Page 9 of 66 FCC ID: 2AF5IC11W
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Conducted Emission:

EUT: 1.3MP Wireless Cube with Basic WDR,Fixed lens
M/N: C11w
Operating Condition: Tx Mode
Test Site: Shielded Room
Operator: Jiankuai Li
Test Specification: AC 120V/60Hz
Comment: N Line
SCAN TABLE: "Veltage (9K-30M)FIN"
Short Description: 130E-30M Voltage
Lewel [dBuW]
70
80
50
40 Il‘r'f—"rjl—"—”':'
EIEI--——:- ————— -
.l,ﬂh'-ﬂ.}-w\ AR
20 S e B
1 1
10 -
I I I I
1 1 1 1 1
|:| 1 1 1 1 1
150k 300k 400k 800k 800k 1M M M 46 5M 5M BM 10M 208 3084
Frequency [Hz]
# x xMES CTL151Z01204_£in
MEASUREMENT RESULT: "CTL151201204 fin"
11/29/2015 11:43AM
Fragqusnoy Level Transd Limit Margin Detector Line FE
MHZ dBuv 48 dBuv 4B
4, 0698501 34,30 10.4 56 z1.7 QF | END
4,114501 35.00 10.4 56 z1.0 QP | END
4,515001 35.70 10.4 56 Z0.3 QP " END
4,708501 35.80 10.4 56 Z0.2 QP | END
4,77€001 36.10 10.4 5E 1.9 ©QF i) ZND
4, 960501 36.20 10.4 56 15.8 QF | END

MEASUREMENT RESULT: "CTL151 201204_1::'_112 "

11/29/2015 11:43RM

Fragusnoy Level Transd Limit Margin Detsctor Line FE
MH= dBu¥V dB dBuv dB
0.726001 26.10 10.2 4 19.% LV H ZHD
1.050001 24.40 12.3 &1 21.8 AV H GHD
1.401001 25.30 10.3 4 20.7 LW H ZHD
4.,204501 27,80 10.4 45 15.4 LV H ZHD
7.354501 24.40 10.5 50 25.8 LV H ZHD
23.127001 30.50 11.1 50 19.5 LV H ZHD
Report No.: HCT15KR078E Page 10 of 66 FCC ID: 2AF51C11W
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5. Output Power Measurement
5.1 Applicable Standard

Refer to FCC §15.247 (b)

KDB 558074 v03r03 — Section 9.1.2 PKPM1 Peak Power, Method
KDB 558074 v03r03 — Section 9.2.3.2 Method AVGPM-G

The maximum permissible conducted output power is 1Watt.

5.2 EUT Setup

EUT Power Sensor Power Meter

5.3 Test Equipment List and Details

See section 2.5.

5.4 Test Procedure

Method PKPM1 (Peak Power Measurement)

Peak power measurements were performed only when the EUT was transmitting at its maximum
power control level using a broadband power meter with a pulse sensor. The pulse sensor employs a
VBW = 50MHz so this method was only used for signals whose DTS bandwidth was less than or
equal to 50MHz.

Method AVGPM=G (Average Power Measurement)

Average power measurements were performed only when the EUT was transmitting at its maximum
power control level using a broadband power meter with a pulse sensor. The power meter
implemented triggering and gating capabilities which were set up such that power measurements
were recorded only during the ON time of the transmitter. The trace was averaged over 100 traces to
obtain the final measured average power,

5.5 Test Result

. EUT: 1.3MP Wireless Cube with Basic WDR,
Temperature ( 'C ) : 22~23 )
Fixed lens
Humidity (%RH ): 50~54 M/N: C11W
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Tx Mode
Report No.: HCT15KR078E Page 11 of 66 FCC ID: 2AF5IC11W
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IEEE 802.11b mode

Channel Frequency | Average Power Peak Power Power Limit .
Channel (MHz2) (dBm) (dBm) (dBm) Pass / Fail
Low 2412 6.45 9.62 30 PASS
Middle 2437 6.24 9.50 30 PASS
High 2462 6.18 9.40 30 PASS
NOTE : 1. At finial test to get the worst-case emission at 1Mbps.
IEEE 802.11g mode
Channel Frequency AVG Power Peak Power Power Limit .
Channel (MHz) (dBm) (dBm) (dBm) Pass / Fail
Low 2412 1.44 8.59 30 PASS
Middle 2437 1.38 8.50 30 PASS
High 2462 1.51 8.64 30 PASS
NOTE : 1. At finial test to get the worst-case emission at 6Mbps.
IEEE 802.11n HT20mode
Channel Frequency AVG Power Peak Power Power Limit .
Channel (MHz) (dBm) (dBm) (dBm) Pass / Fail
Low 2412 0.63 7.46 30 PASS
Middle 2437 0.47 7.37 30 PASS
High 2462 0.28 7.24 30 PASS
NOTE : 1. At finial test to get the worst-case emission at 13Mbps.
IEEE 802.11n HT40mode
Channel Frequency AVG Power Peak Power Power Limit .
Channel (MHz) (dBm) (dBm) (dBm) Pass / Fail
Low 2422 -1.84 6.37 30 PASS
Middle 2437 -1.76 6.48 30 PASS
High 2452 -1.58 6.51 30 PASS

NOTE : 1. At finial test to get the worst-case emission at 13Mbps.

Report No.: HCT15KR078E

Shenzhen Hongcai Testing Technology Co., Ltd.
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6. Test of Peak Power Spectral Density
6.1 Applicable Standard

Refer to FCC §15.247 (e).

KDB 558074v03r03 — Section 10.2 Method PKPSD

The power spectral density conducted from the transmitter to the antenna shall not be greater than 8
dBm in any 3 kHz band during any time interval of continuous transmission.

6.2 EUT Setup

EUT I

Spectrum Analyzer

6.3 Test Equipment List and Details

See section 2.5.

6.4 Test Procedure

The transmitter output was connected to the spectrum analyzer and the parameter was set as below:
1. Set analyzer center frequency to DTS channel center frequency.
. Set the span to 1.5 times the DTS channel bandwidth.

. Set the RBW = 3 kHz.

. Set the VBW = 3 x RBW.

. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

© o0 N oo o A~ W DN

. Use the peak marker function to determine the maximum amplitude level.
10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

6.5 Test Result

EUT: 1.3MP Wireless Cube with Basic WDR,
Temperature ( 'C ) : 22~23

Fixed lens
Humidity (%RH ): 50~54 M/N: C11W
Report No.: HCT15KR078E Page 13 of 66 FCC ID: 2AF5IC11W




IEEE 802.11b mode

Channel AL [E D Maximum Limit
Channel Level in 3KHz BW Pass / Fail
Frequency (MHz) (dBm)
(dBm)
Low 2412 -22.04 8 PASS
Middle 2437 -22.13 8 PASS
High 2462 -22.20 8 PASS
NOTE : 1. At finial test to get the worst-case emission at 1Mbps.
IEEE 802.11 g mode
Final RF Power . A
Channel Channel Level in 3KHz BW | Maximum Limit Pass / Fail
Frequency (MHz) (dBm)
(dBm)
Low 2412 -25.46 8 PASS
Middle 2437 -25.64 8 PASS
High 2462 -25.80 8 PASS
NOTE : 1. At finial test to get the worst-case emission at 6Mbps.
IEEE 802.11nHT20 mode
Final RF Power . L
Channel (T Level in 3KHz BW L) L Pass / Fail
Frequency (MHz) (dBm)
(dBm)
Low 2412 -28.50 8 PASS
Middle 2437 -28.75 8 PASS
High 2462 -28.66 8 PASS
NOTE : 1. At finial test to get the worst-case emission at 13Mbps.
IEEE 802.11nHT40 mode
Final RF Power . .
Channel (IETTIC] Level in 3KHz BW LT L Pass / Fail
Frequency (MHz) (dBm)
(dBm)
Low 2422 -28.64 8 PASS
Middle 2437 -28.68 8 PASS
High 2452 -28.65 8 PASS

NOTE : 1. At finial test to get the worst-case emission at 13Mbps.

Report No.: HCT15KR078E
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POWER SPECTRAL DENSITY ( 802.11b MODE CH Low)

® MARKER 1 REW 3 kHz Marker 1 [T1 ]
2.41126848 GHz VEW 10 kHz -22.04 dBm

Ref 20 dBm Att 30 dB SWT 1.7 s 2.411268480 GHz
20
|10

== |,
|10
|20 1

50

-80

Center 2.412 GHz 1.524 MHzZ/ Span 15.24 MH=z

POWER SPECTRAL DENSITY ( 802.11b MODE CH Mid)

® MARKER 1 REW 3 kHz Marker 1 [T1 ]
2.4306238 GHz VBW 10 kHz —22.13 dBm

Ref 20 dBm Att 30 dB SWT 1.7 = 2.436238000 GHz
20
|10

=3 |,
10
| ., 1

N V

|50
|- 50
|70
-80
Center 2.437 GHz 1.524 MHZ/ Span 15.24 MH=z
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POWER SPECTRAL DENSITY ( 802.11b MODE CH High)

® MARRER 1 *RBW 3 kHz Marker 1 [Tl ]
2.46126848 GHz *VBW 10 kHz -22.20 dBm
Ref 20 dBm *Att 30 dB SWT 1.7 = 2.461268480 GHz

20

1o Ex

N Vi

--60

|70

-80

Center 2.462 GHz 1.524 MHZ/ Span 15.24 MHz
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POWER SPECTRAL DENSITY ( 802.11g MODE CH Low)

MARKER 1 REW 3 kHz Marker 1 [T1 ]
2.41511808 GHz VBW 10 kHz -25.46 dBm

Ref 20 dBm Att 30 dB SWT 2.8 = 2.415118080 GHz
20

|10

0

|10

|- 20

[ .. A AR g 2 AR |0 MU\IMﬁUﬂh Sk M

< N \ M A Al \

<60

o
&

-80

Center 2.412 GHz 2.436 MHz/ Span 24.36 MH=z

POWER SPECTRAL DENSITY ( 802.11g MODE CH Mid)

® MARKER 1 RBW 3 kHz Marker 1 [T1 ]
2.44011808 GHz VEW 10 kHz -25.64 dBm
Ref 20 dBm Att 30 dB SWT 2.8 s 2.440118080 GHz
20
10
== |,
10
20
1
nunnlnmiﬁlmhmwdm;nan{_%ub&nﬁmxmﬂ“ Iy
( gy U w O \
40
- JL“"'W%
- 70
-80
Center 2.437 GHz 2.436 MHzZ/ Span 24.36 MHz
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POWER SPECTRAL DENSITY ( 802.11g MODE CH High)

® MARKER 1 *RBW 3 kH=z Marker 1 [T1 ]
2.46511808 GHz *VBW 10 kHz -25.80 dBm

Ref 20 dBm *Att 30 dB SWT 2.8 = 2.465118080 GHz

20

1o [ = |
R
== |,

|10

|- z20

1
| ., Al At g AR ARWAMIMMMM LA
i 3] pati') \‘ u‘uu U u 1] Lkt \

40

. W’ﬁ L\‘M.

Wik, M

|- 70

-&0

Center 2.462 GHz 2.43¢ MHz/ Span 24.36 MHz
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POWER SPECTRAL DENSITY ( 802.11nHT20 MODE CH Low)

® MARKER 1 RBW 3 kHz Marker 1 [T1 ]
2.412 GHz VEW 10 kHz -28.50 dBm
Ref 20 dBm Att 30 dB SWT 3 s 2.412000000 GHz

20

=3
b

|10

|20 B "

(WWW‘W‘W”W W“UWM

W 3

)

-80

Center 2.412 GHz 2.688 MHzZ/ Span 26.88 MHz

POWER SPECTRAL DENSITY ( 802.11nHT20 MODE CH Mid)

® MARKER 1 RBW 3 kHz Marker 1 [T1 ]

2.437 GHz VBW 10 kHz -28.75 dBm
Ref 20 dBm Att 30 dB SWT 3 s 2.437000000 GHz
z0
10

T
== |,
10

20

- L

| oo lhl.

70

-80

Center 2.437 GHz 2.688 MHzZ/ Span 26.88 MHz
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POWER SPECTRAL DENSITY ( 802.11nHT20 MODE CH High)

® MARKER 1 *RBW 3 kHz Marker 1 [T1 ]
2.462 GHz *YBW 10 kHz -28.66 dBm
Ref 20 dBm *Att 30 dB SWT 3 = 2.462000000 GHz

20

B

-80

Center 2.462 GHz 2.688 MHz/ Span 26.88 MHz
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POWER SPECTRAL DENSITY ( 802.11nHT40 MODE CH Low)

® MARKER 1 RBW 3 kHz Marker 1 [T1 ]
2.422 GHz VEW 10 kHz -28.64 dBm

Ref 20 dBm Att 30 dB SWT 6.2 s 2.422000000 GHz
20
|10

&= |,
|-10
|20

R

|- 20

40

|- 50

Gl

-0

-80

Center 2.422 GHz 5.4%6 MHz/ Span 54.56 MHZ

POWER SPECTRAL DENSITY (802.11nHT40 MODE CH Mid)

® MARRER 1 REW 3 kHz Marker 1 [Tl ]
2.437 GHz VBW 10 kHz -28.68 dBm

Ref 20 dBm Att 30 dB SWT 6.2 = 2.437000000 GHz
20
|10

=3 |,
-10
-20

R

|--30

--60

‘UMM

|70

-80

Center 2.437 GHz 5.52 MHzZ/ Span 55.2 MHz
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POWER SPECTRAL DENSITY ( 802.11nHT40 MODE CH High)

® MARKER 1 *RBW 3 kHz Marker 1 [T1 ]
2.452 GHz *YBW 10 kHz -28.65 dBm
Ref 20 dbBm YAttt 30 dB SWT 6.2 = 2.452000000 GHz

20

1o Ex

S,

-80

Center 2.452 GHz 5.52 MHZ/ Span 55.2 MHz
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7. Test of 6dB Bandwidth

7.1 Applicable Standard
Refer to FCC §15.247 (a) (2) .
KDB558074 v03r03 — Section 8.2 Option 2

For digital modulation systems, the minimum 6 dB bandwidth shall be at least 500 kHz.

7.2 EUT Setup

EUT

Spectrum Analyzer

7.3 Test Equipment List and Details

See section 2.5.

7.4 Test Procedure

The 6dB bandwidth is defined as the total spectrum the power of which is higher than peak power
minus 6dB. The transmitter output was connected to a spectrum analyzer and the parameter was set
as below:

1. Set resolution bandwidth (RBW) = 100 kHz.

. Set the video bandwidth (VBW) = 3 x RBW.

. Detector = Peak.

. Trace mode = max hold.

. Sweep = auto couple.

oo O A W DN

. Allow the trace to stabilize.
7. Measure the maximum width of the emission that is constrained by the frequencies associated with

the two outermost amplitude points (upper and lower) that are attenuated by 6 dB relative to the
maximum level measured in the fundamental emission.

7.5 Test Result

. EUT: 1.3MP Wireless Cube with Basic WDR,
Temperature ( C ) : 22~23 i
Fixed lens
Humidity (%RH ): 50~54 M/N: C11W
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Tx Mode
Report No.: HCT15KR078E Page 23 of 66 FCC ID: 2AF5IC11W
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IEEE 802.11b mode
Channel Channel 6dB Bandwidth Minimum Limit Pass / Fail
Frequency (MHz) (MHz) (kHz)
Low 2412 10.20 500 PASS
Middle 2437 10.24 500 PASS
High 2462 10.24 500 PASS
NOTE : 1. At finial test to get the worst-case emission at 1Mbps.
IEEE 802.11g mode
Channel Channel 6dB Bandwidth Minimum Limit Pass / Fail
Frequency (MHz) (MHz) (kHz)
Low 2412 16.64 500 PASS
Middle 2437 16.60 500 PASS
High 2462 16.56 500 PASS
NOTE : 1. At finial test to get the worst-case emission.at 6Mbps.
IEEE 802.11n HT20 mode
Channel Channel 6dB Bandwidth Minimum Limit Pass / Fail
Frequency (MHz) (MHz) (kHz)
Low 2412 17.76 500 PASS
Middle 2437 17.92 500 PASS
High 2462 18.00 500 PASS
NOTE : 1. At finial test to get the worst-case emission at 13Mbps.
IEEE 802.11 n HT40mode
Channel Channel 6dB Bandwidth Minimum Limit Pass / Fail
Frequency (MHz) (MHz) (kHz)
Low 2422 36.80 500 PASS
Middle 2437 36.64 500 PASS
High 2452 36.80 500 PASS

NOTE : 1. At finial test to get the worst-case emission at 13Mbps
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6dB BANDWIDTH ( 802.11b MODE CH Low)

MARKER 1
2.406912 GHz
Ref 20 dBm

*BEBW 100 kHz
*VBW 300 kHz
*SWT 60 ms 2.4069

*Att 30 dB

z0

100 MEz

-0

10

™

— 20

|30

s by g

|- 70

—-B0

Center 2.412 GHz

4 MEz/

Span 40 MH=z

6dB BANDWIDTH ( 802.11b MODE CH Mid)

DELTA MARKER 2

10.24 MH=z
Ref 20 dBm

[T1 ]

*RBW 100 kHz Delta 2 |
*WVBW 300 kHz 0.54 dB

*Att 30 dB *EWT 60 me 10.240000000 MHz

20

arker| 1 [T1
—-9L77 dBm
413182000

10

Py

i |

20

30

50

70

-B0

Center 2.437 GHz

Report No.: HCT15KR078E

4 MH=z/ Span 40 MHz
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6dB BANDWIDTH ( 802.11b MODE CH High)

DELTA MARKER 2 *RBW 100 kHz Delta 2 [T1 |
10.24 MH=z *VEBW 300 kHz 1.03 dB
Ref 20 dBm *Att 30 dB *SWT 60 mea 10.240000000 MHZ
Z0 Marker| 1l [T1
-10t28 dBm
Lo 5 jeesaahan coe|E

A '
7 \

o
B

L
50
|60
-0
-B0
Center 2.462 GHz 4 MHAzZ/ Span 40 MHz
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6dB BANDWIDTH ( 802.11g MODE CH Low)
MARKER 1 *RBW 100 kHz Marker 1 [T1
2.40368 GHz *WBW 300 kH=z dEm
Fef 20 dBm *Att 30 dB *EWT 60 ms 2.403 GHz
4] Delta B [
0l34 dB
- el eannnnhon we.|ER
M
== |,
— D1 8.7[7 dBm —T1 L T | H ) S S—
o ha WMW,MWAN
| o 1y
- /
Aok MW
|60
|- 70
-B0
Center 2.412 GHz 4 MHz/ Span 40 MHz
6dB BANDWIDTH ( 802.11g MODE CH Mid)
® LELIAMABRER -2 *RBW 100 kHz Delta 2 [T1 ]
16.6 MHAz *WVBW 300 kHz 1.69% dB
Fef 20 dBEm *Att 30 dB *SWT 60 me 16.600000000 MH=
20 Marker| 1 [Tl
-15L20 dBm
bosigi e ~o- |IEEM
e

Dl —8.C
_— 1 -8.58 dBm—p—¥p— P | FE R |

L)
I Mo

60
L—70
-B0O
Center 2.437 GHz 4 MH=z/ Span 40 MHEz
Report No.: HCT15KR078E Page 27 of 66 FCC ID: 2AF5IC11W

Shenzhen Hongcai Testing Technology Co.,Ltd.
AR ’ 2 s

1%1—3rd Floar, Building C,Shuanghuan Xin i

Tel : =86 755 |

D Hi “ark, Ma.8 Baaging Road o, Longgarg District, Shenzhen City, PR China 518053

www_hct-teat.com

JLines) Fax: +86



g g HONGEAI
L TESTING

6dB BANDWIDTH ( 802.11g MODE CH High)

® DELTA MARKER 2 *REW 100 kHz Delta 2 [T1 )
lé.56 MH= *WBW 300 kHz -3.31 B
Ref 20 dBm *Att 30 dB *SWT 60 ms 16.560000000 MH=z
z0 Marker| 1 [T1
—14L09 dBm
- il ieazennna el B

=2
Ll
=

I

/ \

/ AN
"\

WM [ T —

|- &0
=i
-B0O
Center 2.462 GHz 4 MHz/ Span 40 MHz
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6dB BANDWIDTH ( 802.11n HT20 MODE CH Low)
® DELTA MARKER 2 *RBW 100 kHz Delta 2 [T1 ]
17.76 MHz *WBW 300 kH=z 0.22 dB
Ref 20 dBm *Att 30 dB *EWT 60 ms 17.760000000 MH=z
zZ0 arker| 1l [T1
= dBm
., . ~uo | N
L _PK
P
5 0L 8.80 dBm r - 1 P Y - i
t
_ J/f/ \\\
40 Mrﬂ AW
\“u—u.,.,,w,,
50
|60
|70
-80
Center 2.412 GHz 4 MA=z/ Span 40 MHz
6dB BANDWIDTH ( 802.11n HT20 MODE CH Mid)
® DELTA MARKER 2 *EBW 100 kHz Delta
17.%2 MH=z *VBW 300 kH=
Ref 20 dBEm *Att 30 dB *EWT 60 ms 17.920000000 MH=z
20 | Mark
Fio
i
— D1 -8.43 dBEm v‘ww.‘v“vvwﬁ e T— - e
D2 14.43T:5u g
20 1 T
-30 j | \
40
A pea ]
F-s0
60
70
-80
Center 2.437 GHz 4 MHEz/ Span 40 MHz
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6dB BANDWIDTH ( 802.11n HT20 MODE CH High)

® DELTA MARKER 2 *RBW 100 kHz Delta 2 [T1 ]
18 MHz *WVBW 300 kH=z -3.89 dB
Ref 20 dBm *Att 30 dB *SWT 60 ms 18.000000000 MHz
Z0 Marker|( 1l [T1
=7 3 dBm
L ey
MAZH
0

D1 —9.4% dBm

g 1 1«4 ! ﬁ r‘l—l-vl
D2 16 . 49¢dBr

—20 "'r

—30

r',‘l_i bt ST

350

"7

—60

Lagi

-BO

Center 2.462 GHz 4 MEz/ Span 40 MHz
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6dB BANDWIDTH ( 802.11n HT40 MODE CH Low)
@ DELTA MARKER 2 *REW 100 kHz Delta 2 [T1 ]
39.8 MH=z *VBW 300 kH=z S
Ref 20 dBm *Att 30 dB *SWT 60 ms
20
10
P
|10
[ D1 —-17.24 ijBr?H\W ¥ min
D2 —;E-.;q"[diz'm 1
-30
[ \F/} \\"U’
gf§$v¢1JMLuJUUrj \\mdh-kﬂdmmuﬁlqy
-0
|- 70
-80
Center 2.422 GHz 8 MHz/ Span 80 MHz
6dB BANDWIDTH ( 802.11n HT40 MODE CH Mid)
@ DELTA MARKER 2 *RBW 100 kHz Delta 2 [T1 ]
Jo.ed MH=z *VBW 300 kHz
Fef Z0 dBm *Att 30 dB *5SWT 60 ms
zo Marker
1o
RIAXH| Lo
-10
D1 -17.[15 dBn
| _=p A [ ol M et _
D2 —LL.LETdtn'- U }
|20
| 40 \l/{} \
|- 50
- 70
-80
Center 2.437 GHz 8 MHz/ Span 20 MHz
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6dB BANDWIDTH ( 802.11n HT40 MODE CH High)
DELTA MARKER 2 *RBW 100 kHz Delta 2 [T1 ]
36.8 MHz *WBW 300 kH=z 5.06 dB

Fef 20 dBm *Att 30 dB *EWT 60 ms 36.800000000 MHz

zo Marker| 1 [T1
-30{05 dBm

» ol 43380000 . |

1 PK

o= |,

—10

401 —-16.36 dBm——

L 20 o=
D2 —22.86[ dbm
I \

-0 j
—4a0

60
70
-B0
Center 2.452 GHz 8 MHz/ Span 20 MH=z
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8. Test of Conducted Spurious Emission

8.1 Applicable Standard

Refer to FCC §15.247 (d)
KDB 558074 v03r03 — Section 11.3

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.

8.2 EUT Setup

EUT

Spectrum Analyzer

8.3 Test Equipment List and Details

See section 2.5.

8.4 Test Procedure

1. Set start frequency to DTS channel edge frequency.
. Set stop frequency so as to encompass the spectrum to be examined.
. Set RBW = 100 kHz.
. Set VBW = 300 kHz.

. Detector = peak.

2

3

4

5

6. Trace Mode = max hold.
7. Sweep = auto couple.

8. Allow the trace to stabilize (this may take some time, depending on the extent of the span).
9
1

. Use peak marker function to determine maximum amplitude of all unwanted emissions within any
00 kHz bandwidth.

8.5 Test Result

. EUT: 1.3MP Wireless Cube with Basic WDR,
Temperature ( C ) : 22~23 i
Fixed lens
Humidity (%RH ): 50~54 M/N: C11W
Barometric Pressure ( mbar ): 950~1000 Operation Condition: TX Mode
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PASS

IEEE 802.11b mode
CH Low

MARKER 1 *RBW 100 kHz Marker 1 [T1 ]
20.20014 GHz *VBW 300 kHz 1
Ref 20 dBm *ATt 30 dB SWT 2.7 =

z0

10 [ 2 |

10

—-20

30

|—60

70

—-B0

Start 30 MHz 2.647 GHz/ Stop 26.5 GHz

CH Mid

® MARKER 1 *FBW 100 kHz Marker 1 [Tl
20.30602 GH=z *VBW 300 kH=z
Fef 20 dBm *Att 30 dB SWT 2.7 = 20.306

z0

Lio Ex

—10

20

F—40

—80

70

-B0

Start 30 MHz 2.647 GHz/ Stop 26.5 GHz
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CH High

MARKER 1 *RBW 100 kHz 1
20.25308 GHz *WVBW 300 kH=z 1
Ref 20 dBm *Att 30 4B SWT 2.7 = 20.
z0
10 | A ]
L ey
o
-10
20
-0

4y el U ITRT LT TN WO L WY

| -c0
L-70
-B0
Start 30 MH=z 2.647 GHz/ Stop 26.5 GHz
IEEE 802.11g mode
CH Low
MARKER 1 *FBW 100 kHz Marke
20.27989 GHz *VBW 300 kH=z
Ref 20 dBm *Att 30 dB SWT 2.7 s
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1o | A |
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|10
|--z0
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|- 40 1
mewwh
Wuwwwvmwww
| -s0
70
-&0
Start 30 MH=z 2.647 GHz/ Stop 26.5 GHz
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CH Mid

MARKER 1 *REW 100 kHz
20.27954 GHz *YBW 300 kHz
Ref 20 dBm *Att 30 dB SWT 2.7 = 20

zZ0

Lio A ]

e
= |,

10

20
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| 40 v

==

—70

—BO

Start 30 MH=z 2.647 GHz/ Stop 26.5 GHz

CH High

® MARKER 1 *EBW 100 kHz
20.33248 GHz *WBW 300 kHz

Ref 20 dBm *Att 30 dB SWT 2.7 =

20
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—20

30

—40
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Start 30 MH=z 2.647 GHz/ Stop 26.5 GHz
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IEEE 802.11n HT20 mode
CH Low

MARKER 1 *RBW 100 kHz Ma
20.227164 GHz “VBW 300 kHz
Ref 20 dBm *Att 30 dB SWT 2.7 =

zZ0

Lo A |

—10
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~

Step 26.5 GHz

CH Mid

® “RBW 1 [T1
*WVEW 40.54 dBm
Ref 20 dBm *Att 30 dB SWT < GHz
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9. Test of Radiated Spurious Emission

9.1 Radiated Spurious Emission
9.1.1 Limits

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the
Title 47 CFR must not exceed the limits shown in Table per Section 15.209.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 - 0.490 2400/F(kHz) 300
0.490 — 1,705 24000/F(kHz) 30
1.705=30.0 30 30
30-88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3

9.1.2 EUT Setup

For radiated emission below 30MHz

i : RX Antenna
[ 3m B
1
EUT
Ea | T
80cm 1m
1
Metal Full Soldered Ground Plane
06

Spectrum Analyzer / Receiver

Report No.: HCT15KR078E Page 40 of 66 FCC ID: 2AF5IC11W

Shenzhen Hongcai Testing Technology Co., Ltd.




‘ ' ’ HONGCAI
i TESTING

For radiated emission from 30MHz to1GHz

RX Antenna

Ant. feed
point

EUT

80cm

1
Metal Full Soldered Ground Plane

e .

Spectrum Analyzer | Receiver

For radiated emission from above1GHz
RX Antenna

i Ant. feed
I point
D[ 2 ' 1~4m

1 ¥

Metal Full Soldered Ground Plane

==

Spectrum Analyzer / Receiver

9.1.3 Test Procedure
KDB 558074 v03r03 — Section 12.1, 12.2.7

Quasi-Peak Field Strength Measurements

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. Set RBW = 120kHz(for emissions from 30MHz-1GHz)

3. Detector = Quasi-Peak

4. Trace Mode = max hold.

5. Sweep = auto couple.

6. Trace was allowed to stabilize
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Peak Field Strength Measurements

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
. Set RBW = 1MHz

. Set VBW = 3MHz

. Detector = Peak

. Trace Mode = max hold.

. Sweep = auto couple.

N oo o B~ WD

. Trace was allowed to stabilize

Average Field Strength Measurements

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. Set RBW = 1MHz

3. Set VBW = 3MHz

4. Detector = power average (RMS)

5. Number of measurement points=1001 ( >= 2 x span/RBW)

6. Sweep = auto couple.

7. Trace (RMS) averaging was performed over at least 100 traces

NOTE:

1. Configure the EUT according to ANSI C63.10-2013

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.

9.1.4 Test Result

EUT: 1.3MP Wireless Cube with Basic WDR,
Fixed lens
Humidity (%RH ): 50~54 M/N: C11W

Barometric Pressure ( mbar ): 950~1000 | Operation Condition: Normal operation & TX Mode

Temperature ( 'C ) : 22~23

Pass
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WORST-CASE RADIATED EMISSION BELOW 30 MHz

Normal operating Mode:

Frequency Mett_er Antenna Cable Emission Limits Margin Detector
Reading Factor Loss Levels Mode
(MHz) (dBuV) (dB/M) (dB) (dBuV/M) (\7/3;1 (dB) PK/QP
6.25 25.48 8.34 1.03 34.85 67 -32.15 QP
15.26 23.17 9.11 1.19 33.47 49.5 -16.03 QP
20.33 24.55 9.24 1.08 34.87 49.5 -14.63 QP
25.18 23.83 8.73 1.66 34.22 49.5 -15.28 QP
WORST-CASE RADIATED EMISSION BELOW 1 GHz
Normal operating Mode:
Horizontal
; . . Detector
Frequency Meter Reading Tansd Limits Margin
Mode
(MHz) (dBuV) (dB) (dB 1 VIM) (dB) PK/QP
336.52 35.8 20 46 -10.2 QP
359.80 33.6 20.6 46 -12.4 QP
371.44 35.2 20.8 46 -10.8 QP
383.08 43 21 46 -3.0 QP
408.30 40 21.7 46 -6.0 QP
955.38 36.6 29.6 46 -9.4 QP
Vertical
: s . Detector
Frequency Meter Reading Tansd Limits Margin
Mode
(MHz) (dBuV) (dB) (dB 1 VIM) (dB) PK/QP
43.90 31.65 15.9 40 -8.35 QP
90.29 38.37 14.8 40 -1.63 QP
167.33 33.90 13 46 -12.10 QP
259.90 36.63 17.3 46 -9.37 QP
434.09 39.18 22 46 -6.82 QP
929.91 37.90 29.4 46 -8.10 QP

Note: 1. Transd.=Antenna Factor+Cable Loss-Pre-amplifier

Margin = Level-Limit
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WORST-CASE RADIATED EMISSION ABOVE 1 GHz
IEEE 802.11b TX (CH Low)

Channel Low (2412MHz)

Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBuV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
49.93 -7.97 41.96 74 -32.04 P
1382 H 1 37.02 -7.97 29.05 54 -24.95 A
50.02 -7.97 42.05 74 -31.95 P
1364 V 1 36.4 -7.97 28.43 54 -25.57 A
109.9 -6.47 103.43 -—-- -—-- P
2412 H 1 103.2 -6.47 96.73 ---- -—-- A
113.9 -6.47 107.43 -—-- -—-- P
2412 V 1 103.91 -6.47 97.44 -—-- -—-- A
44.95 0.52 45.47 74 -28.53 P
4824 H 1 33.93 0.52 34.45 54 -19.55 A
46.37 0.52 46.89 74 -27.11 P
4824 \Y 1 33.88 0.52 34.4 54 -19.6 A
43.81 7.41 51.22 74 -22.78 P
7236 H 1 34.29 7.41 41.70 54 -12.30 A
43.81 7.41 51.22 74 -22.78 P
7236 V 1 34.12 7.41 41.53 54 -12.47 A
11145.34 H 1 -—-- -—-- -—-- -—-- -—-- -—--
16327.65 -—-- -—-- -—-- -—-- -—-- -—-- -—-- -—--
25376.32 -—-- o -—-- -—-- -—-- -—-- -—-- -—--

Remark: 1. Transd.=Antenna Factor+Cable Loss-Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “-” in the table above
means the reading of emissions are attenuated more than 20dB below the permissible limits or
the field strength is too small to be measured.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3 MHz,
A(Average): RBW=1MHz, VBW=3 MHz,
4. The test limit distance is 3m limit
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IEEE 802.11b TX (CH Middle)

Channel Middle (2437MHz)

Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
49.09 -8.23 40.86 74 -33.14 P
1310.26 H 1 37.7 -8.23 29.47 54 -24.53 A
49.67 -8.23 41.44 74 -32.56 P
1310.88 \% 1 38.4 -8.23 30.17 54 -23.83 A
109.85 -6.37 103.48 -—-- -—-- P
2437 H 1 98.78 -6.37 92.41 -—-- -—-- A
113.89 -6.37 107.52 -—-- -—-- P
2437 \Y 1 102.93 -6.37 96.56 -—-- -—-- A
44 .43 0.75 45.18 74 -28.82 P
4874 H 1 34.3 0.75 35.05 54 -18.95 A
45.91 0.75 46.66 74 -27.34 P
4874 V 1 35.3 0.75 36.05 54 -17.95 A
43.07 7.48 50.55 74 -23.45 P
7311 H 1 34.5 7.48 41.98 54 -12.02 A
43.74 7.48 51.22 74 -22.78 P
7311 \% 1 34.39 7.48 41.87 54 -12.13 A
11238.52 H 1 -—-- -—-- -—-- -—-- -—-- -—--
16327.71 -—-- — -—-- e -—-- -—-- o -—--
25376.58 -—-- -—-- -—-- -—-- -—-- -—-- -—-- -—--

Remark: 1. Transd.=Antenna Factor+Cable Loss-Pre-amplifier
Margin = Level-Limit

Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value

2. Data of measurement within this frequency range shown

“ »

in the table above

means the reading of emissions are attenuated more than 20dB below the permissible limits or

the field strength is too small to be measured.

3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3 MHz,

A(Average): RBW=1MHz, VBW=3 MHz,
4. The test limit distance is 3m limit
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IEEE 802.11b TX (CH High)

Channel High (2462MHz)

Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
49.43 -8.23 41.2 74 -32.8 P
1318.66 H 1 37.33 -8.23 29.1 54 -24.9 A
49.93 -8.23 41.7 74 -32.3 P
1318.66 \% 1 37.44 -8.23 29.21 54 -24.79 A
112.4 -6.28 106.12 -—-- -—-- P
2462 H 1 99.4 -6.28 93.12 -—-- -—-- A
113.93 -6.28 107.65 -—-- -—-- P
2462 \Y 1 103.14 -6.28 96.86 -—-- -—-- A
44.73 0.97 45.7 74 -28.3 P
4924 H 1 34.4 0.97 35.37 54 -18.63 A
48.25 0.97 49.22 74 -24.78 P
4924 V 1 35.39 0.97 36.36 54 -17.64 A
44 .14 7.56 51.7 74 -22.3 P
7386 H 1 33.9 7.56 41.46 54 -12.54 A
43.5 7.56 51.06 74 -22.94 P
7386 \% 1 33.41 7.56 40.97 54 -13.03 A
11243.58 H 1 -—-- -—-- -—-- -—-- -—-- -—--
16327.45 -—-- — -—-- e -—-- -—-- o -—--
25376.26 -—-- -—-- -—-- -—-- -—-- -—-- -—-- -—--

Remark: 1. Transd.=Antenna Factor+Cable Loss-Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “-” in the table above
means the reading of emissions are attenuated more than 20dB below the permissible limits or
the field strength is too small to be measured.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3 MHz,
A(Average): RBW=1MHz, VBW=3 MHz,
4. The test limit distance is 3m limit
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IEEE 802.11g TX (CH Low)

Channel Low (2412MHz)

Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)

49.78 -7.97 41.81 74 -32.19 P

1380.66 H 1 37.02 -7.97 29.05 54 -24.95 A

49.2 -7.97 41.23 74 -32.77 P

1380.22 \% 1 36.63 -7.97 28.66 54 -25.34 A

106.94 -6.47 100.47 -—-- -—-- P

2412 H 1 96.33 -6.47 89.86 -—-- -—-- A

108.93 -6.47 102.46 -—-- -—-- P

2412 \Y 1 98.13 -6.47 91.66 -—-- -—-- A

44.4 0.52 44.92 74 -29.08 P

4824 H 1 34.02 0.52 34.54 54 -19.46 A

45.22 0.52 45.74 74 -28.26 P

4824 V 1 33.93 0.52 34.45 54 -19.55 A

44.3 7.41 51.71 74 -22.29 P

7236 H 1 34.39 7.41 41.8 54 -12.20 A

45.09 7.41 52.5 74 -21.50 P

7236 \% 1 34.5 7.41 41.91 54 -12.09 A
11145.34 H 1 -—-- -—-- -—-- -—-- -—-- -—--
16327.65 -—-- — -—-- e -—-- -—-- o -—--
25376.32 -—-- -—-- -—-- -—-- -—-- -—-- -—-- -—--

Remark: 1. Transd.=Antenna Factor+Cable Loss-Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “-” in the table above
means the reading of emissions are attenuated more than 20dB below the permissible limits or
the field strength is too small to be measured.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3 MHz,
A(Average): RBW=1MHz, VBW=3 MHz,
4. The test limit distance is 3m limit
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IEEE 802.11g TX (CH Middle)

Channel Middle (2437MHz)

Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
48.91 -8.23 40.68 74 -33.32 P
1326.33 H 1 37.02 -8.23 28.79 54 -25.21 A
49.93 -8.23 41.7 74 -32.3 P
1326.22 \% 1 37.24 -8.23 29.01 54 -24.99 A
105.9 -6.37 99.53 -—-- -—-- P
2437 H 1 96.42 -6.37 90.05 -—-- -—-- A
109.4 -6.37 103.03 -—-- -—-- P
2437 \Y 1 97.93 -6.37 91.56 -—-- -—-- A
45.09 0.75 45.84 74 -28.16 P
4874 H 1 34.4 0.75 35.15 54 -18.85 A
45.22 0.75 45.97 74 -28.03 P
4874 V 1 34.42 0.75 35.17 54 -18.83 A
44.29 7.48 51.77 74 -22.23 P
7311 H 1 33.93 7.48 41.41 54 -12.59 A
44.4 7.48 51.88 74 -22.12 P
7311 \% 1 34.31 7.48 41.79 54 -12.21 A
11238.52 H 1 -—-- -—-- -—-- -—-- -—-- -—--
16327.71 -—-- — -—-- e -—-- -—-- o -—--
25376.58 -—-- -—-- -—-- -—-- -—-- -—-- -—-- -—--

Remark: 1. Transd.=Antenna Factor+Cable Loss-Pre-amplifier
Margin = Level-Limit

Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value

2. Data of measurement within this frequency range shown

“ »

in the table above

means the reading of emissions are attenuated more than 20dB below the permissible limits or

the field strength is too small to be measured.

3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3 MHz,

A(Average): RBW=1MHz, VBW=3 MHz,
4. The test limit distance is 3m limit
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IEEE 802.11g TX (CH High)

Channel High (2462MHz)
Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
49.18 -8.23 40.95 74 -33.05 P
1312.66 H 1 37.4 -8.23 29.17 54 -24.83 A
49.89 -8.23 41.66 74 -32.34 P
1311.67 V 1 37.98 -8.23 29.75 54 -24.25 A
105.09 -6.28 98.81 ---- -—-- P
2462 H 1 95.2 -6.28 88.92 ---- -—-- A
108.09 -6.28 101.81 ---- -—-- P
2462 V 1 96.13 -6.28 89.85 ---- -—-- A
44,12 0.97 45.09 74 -28.91 P
4924 H 1 33.93 0.97 34.9 54 -19.1 A
46.92 0.97 47.89 74 -26.11 P
4924 V 1 35.24 0.97 36.21 54 -17.79 A
45.13 7.56 52.69 74 -21.31 P
7386 H 1 34.2 7.56 41.76 54 -12.24 A
43.98 7.56 51.54 74 -22.46 P
7386 \% 1 33.93 7.56 41.49 54 -12.51 A
11243.58 H 1 ---- -—-- -—-- ---- -—-- -—--
16327.45 -—-- -—-- -—-- -—-- e ---- -—-- -—--
25376.26 -—-- -—-- ---- -—-- -—-- ---- -—-- -—--
Remark: 1. Transd.=Antenna Factor+Cable Loss-Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “-” in the table above
means the reading of emissions are attenuated more than 20dB below the permissible limits or
the field strength is too small to be measured.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3 MHz,
A(Average): RBW=1MHz, VBW=3 MHz,
4. The test limit distance is 3m limit
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IEEE 802.11n HT20 TX (CH Low)

Channel Low (2412MHz)

Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
49.52 -7.84 41.68 74 -32.32 P
1386.67 H 1 37.18 -7.84 29.34 54 -24.66 A
48.96 -7.84 41.12 74 -32.88 P
1386.67 \Y 1 36.93 -7.84 29.09 54 -24.91 A
106.93 -6.47 100.46 -—-- -—-- P
2412 H 1 94.14 -6.47 87.67 -—-- -—-- A
105.4 -6.47 98.93 -—-- -—-- P
2412 \Y 1 93.39 -6.47 86.92 -—-- -—-- A
45.47 0.52 45.99 74 -28.01 P
4824 H 1 33.93 0.52 34.45 54 -19.55 A
45.03 0.52 45.55 74 -28.45 P
4824 V 1 33.93 0.52 34.45 54 -19.55 A
43.64 7.41 51.05 74 -22.95 P
7236 H 1 34.35 7.41 41.76 54 -12.24 A
43.83 7.41 51.24 74 -22.76 P
7236 \% 1 33.7 7.41 41.11 54 -12.89 A
11145.34 H 1 -—-- -—-- -—-- -—-- -—-- -—--
16327.65 -—-- — -—-- e -—-- -—-- o -—--
25376.32 -—-- -—-- -—-- -—-- -—-- -—-- -—-- -—--

Remark: 1. Transd.=Antenna Factor+Cable Loss-Pre-amplifier
Margin = Level-Limit

Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value

2. Data of measurement within this frequency range shown

“ »

in the table above

means the reading of emissions are attenuated more than 20dB below the permissible limits or

the field strength is too small to be measured.

3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3 MHz,

A(Average): RBW=1MHz, VBW=3 MHz,
4. The test limit distance is 3m limit
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IEEE 802.11n HT20 TX (CH Middle)

Channel Middle (2437MHz)
Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
52.89 -9.09 43.8 74 -30.2 P
1720.35 H 1 41 -9.09 31.91 54 -22.09 A
49.66 -9.09 40.57 74 -33.43 P
1720.35 \% 1 36.88 -9.09 27.79 54 -26.21 A
105 -6.37 98.63 ---- -—-- P
2437 H 1 95.93 -6.37 89.56 ---- -—-- A
106.93 -6.37 100.56 ---- -—-- P
2437 V 1 97.4 -6.37 91.03 ---- -—-- A
44,72 0.75 45.47 74 -28.53 P
4874 H 1 34.09 0.75 34.84 54 -19.16 A
44.71 0.75 45.46 74 -28.54 P
4874 V 1 34.13 0.75 34.88 54 -19.12 A
44.44 7.48 51.92 74 -22.08 P
7311 H 1 33.93 7.48 41.41 54 -12.59 A
43.71 7.48 51.19 74 -22.81 P
7311 V 1 34.13 7.48 41.61 54 -12.39 A
11238.52 H 1 ---- -—-- -—-- ---- -—-- -—--
16327.71 -—-- -—-- -—-- -—-- e ---- -—-- -—--
25376.58 -—-- -—-- ---- -—-- -—-- ---- -—-- -—--
Remark: 1. Transd.=Antenna Factor+Cable Loss-Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “-” in the table above
means the reading of emissions are attenuated more than 20dB below the permissible limits or
the field strength is too small to be measured.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3 MHz,
A(Average): RBW=1MHz, VBW=3 MHz,
4. The test limit distance is 3m limit
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IEEE 802.11n HT20 TX (CH High)

Channel High (2462MHz)
Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
50.42 -8.23 42.19 74 -31.81 P
1324.32 H 1 37.01 -8.23 28.78 54 -25.22 A
49.64 -8.23 41.41 74 -32.59 P
1324.85 V 1 37.29 -8.23 29.06 54 -24.94 A
104.09 -6.28 97.81 ---- -—-- P
2462 H 1 94.44 -6.28 88.16 ---- -—-- A
106.22 -6.28 99.94 ---- -—-- P
2462 V 1 94.14 -6.28 87.86 ---- -—-- A
44.88 0.97 45.85 74 -28.15 P
4924 H 1 34.39 0.97 35.36 54 -18.64 A
44.82 0.97 45.79 74 -28.21 P
4924 V 1 34.13 0.97 35.1 54 -18.9 A
44 1 7.56 51.66 74 -22.34 P
7386 H 1 34.39 7.56 41.95 54 -12.05 A
43.31 7.56 50.87 74 -23.13 P
7386 \% 1 33.4 7.56 40.96 54 -13.04 A
11243.58 H 1 ---- -—-- -—-- ---- -—-- -—--
16327.45 -—-- -—-- -—-- -—-- e ---- -—-- -—--
25376.26 -—-- -—-- ---- -—-- -—-- ---- -—-- -—--
Remark: 1. Transd.=Antenna Factor+Cable Loss-Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “-” in the table above
means the reading of emissions are attenuated more than 20dB below the permissible limits or
the field strength is too small to be measured.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3 MHz,
A(Average): RBW=1MHz, VBW=3 MHz,
4. The test limit distance is 3m limit

Report No.: HCT15KR078E Page 52 of 66 FCC ID: 2AF5IC11W

Shenzhen Hongcai Testing Technology Co.,Ltd.



IEEE 802.11n HT40 TX (CH Low)

Channel Low (2422MHz)

Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)

48.93 -7.84 41.09 74 -32.91 P

1330.67 H 1 37 -7.84 29.16 54 -24.84 A
50.19 -7.84 42.35 74 -31.65 P

1330.67 \Y 1 36.88 -7.84 29.04 54 -24.96 A
100.3 -6.47 93.83 -—-- -—-- P

2422 H 1 90.91 -6.47 84.44 -—-- -—-- A
102.91 -6.47 96.44 -—-- -—-- P

2422 \Y 1 92.13 -6.47 85.66 -—-- -—-- A
44.41 0.52 44.93 74 -29.07 P

4844 H 1 33.92 0.52 34.44 54 -19.56 A
45.2 0.52 45.72 74 -28.28 P

4844 V 1 33.88 0.52 34.4 54 -19.6 A
44.09 7.41 51.5 74 -22.5 P

7266 H 1 34.2 7.41 41.61 54 -12.39 A
44.4 7.41 51.81 74 -22.19 P

7266 \% 1 34.18 7.41 41.59 54 -12.41 A
11145.34 H 1 -—-- -—-- -—-- -—-- -—-- -—--
16327.65 -—-- — -—-- e -—-- -—-- o -—--
25376.32 -—-- -—-- -—-- -—-- -—-- -—-- -—-- -—--

Remark: 1. Transd.=Antenna Factor+Cable Loss-Pre-amplifier
Margin = Level-Limit

Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “ -” in the table above
means the reading of emissions are attenuated more than 20dB below the permissible limits or

the field strength is too small to be measured.

3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3 MHz,

A(Average): RBW=1MHz, VBW=3 MHz,
4. The test limit distance is 3m limit
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IEEE 802.11n HT40 TX (CH Mid)

Channel Middle (2437MHz)
Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
50.30 -7.84 42.46 74 -31.54 P
1326.35 H 1 37.18 -7.84 29.34 54 -24.66 A
49.39 -7.84 41.55 74 -32.45 P
1326.35 \% 1 37.20 -7.84 29.36 54 -24.64 A
101.09 -6.37 94.72 ---- -—-- P
2437 H 1 91.30 -6.37 84.93 ---- -—-- A
104.95 -6.37 98.58 ---- -—-- P
2437 V 1 94.40 -6.37 88.03 ---- -—-- A
43.92 0.75 44.67 74 -29.33 P
4874 H 1 34.09 0.75 34.84 54 -19.16 A
45.17 0.75 45,92 74 -28.08 P
4874 V 1 34.09 0.75 34.84 54 -19.16 A
43.13 7.48 50.61 74 -23.39 P
7311 H 1 33.88 7.48 41.36 54 -12.64 A
43.40 7.48 50.88 74 -23.12 P
7311 V 1 34.18 7.48 41.66 54 -12.34 A
11238.52 H 1 ---- -—-- -—-- ---- -—-- -—--
16327.71 -—-- -—-- -—-- -—-- e ---- -—-- -—--
25376.58 -—-- -—-- ---- -—-- -—-- ---- -—-- -—--
Remark: 1. Transd.=Antenna Factor+Cable Loss-Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “-” in the table above
means the reading of emissions are attenuated more than 20dB below the permissible limits or
the field strength is too small to be measured.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3 MHz,
A(Average): RBW=1MHz, VBW=3 MHz,
4. The test limit distance is 3m limit
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IEEE 802.11n HT40 TX (CH High)

Channel High (2452MHz)

Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
49.24 -8.23 41.01 74 -32.99 P
1337.63 H 1 36.93 -8.23 28.7 54 -25.30 A
49.63 -8.23 41.4 74 -32.60 P
1337.63 \Y 1 36.91 -8.23 28.68 54 -25.32 A
100.3 -6.28 94.02 -—-- -—-- P
2452 H 1 90.9 -6.28 84.62 -—-- -—-- A
104.09 -6.28 97.81 -—-- -—-- P
2452 \Y 1 93.4 -6.28 87.12 -—-- -—-- A
43.93 0.97 44.9 74 -29.1 P
4904 H 1 33.88 0.97 34.85 54 -19.15 A
45.09 0.97 46.06 74 -27.94 P
4904 V 1 33.88 0.97 34.85 54 -19.15 A
43.13 7.56 50.69 74 -23.31 P
7356 H 1 33.91 7.56 41.47 54 -12.53 A
43.93 7.56 51.49 74 -22.51 P
7356 \% 1 34.14 7.56 41.7 54 -12.30 A
11243.58 H 1 -—-- -—-- -—-- -—-- -—-- -—--
16327.45 -—-- — -—-- e -—-- -—-- o -—--
25376.26 -—-- -—-- -—-- -—-- -—-- -—-- -—-- -—--

Remark: 1. Transd.=Antenna Factor+Cable Loss-Pre-amplifier
Margin = Level-Limit

Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value

2. Data of measurement within this frequency range shown

“ »

in the table above

means the reading of emissions are attenuated more than 20dB below the permissible limits or

the field strength is too small to be measured.

3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3 MHz,

A(Average): RBW=1MHz, VBW=3 MHz,
4. The test limit distance is 3m limit
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10.Test of Band Edges Emission

10.1 Applicable Standard
Refer to FCC §15.247 (d)

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

RX Antenna

i Ant. feed
1 point
— ' 1-4m

Im ——»

..
Metal Full Soldered Ground Plane
o0
Spectrum Analyzer / Receiver
Conducted Measurement Setup
EUT l ]
g oo o
J.LMW" a® oo
Spectrum Analyzer
10.3 Test Equipment List and Details
See section 2.5.
10.4 Test Procedure
Conducted Measurement
KDB558074 v03r03 — Section 11.3
1.Set the center frequency and span to encompass frequency range to be measured.
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2.Set the RBW = 100 kHz.

3.Set the VBW = 3 x RBW.

4.Detector = peak.

5.Sweep time = auto couple.

6.Trace mode = max hold.

7.Allow trace to fully stabilize.

8.Use the peak marker function to determine the maximum amplitude level.

Radiated Measurement

KDB 558074 v03r03 — Section 12.1, 12.2.7

Peak Field Strength Measurements

=N

. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
. Set RBW = 1MHz
. Set VBW = 3MHz

. Detector = Peak

2
3
4
5. Trace Mode = max hold.
6. Sweep = auto couple.

7

. Trace was allowed to stabilize

Average Field Strength Measurements

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. Set RBW = 1MHz

3. Set VBW = 3MHz

4. Detector = power average (RMS)

5. Sweep = auto couple.

6. Trace (RMS) averaging was performed over at least 100 traces

NOTE :

1. Configure the EUT according to ANSI C63.10-2013

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.
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10.5 Test Result

. EUT: 1.3MP Wireless Cube with Basic WDR,
Temperature ( C ) : 22~23 i
Fixed lens
Humidity (%RH ): 50~54 M/N: C11W
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Tx Mode
PASS
Radiated Test Result
IEEE 802.11b mode
Channel | Freq.(MHz) | Level(dBuV) | Limit(dBuV) | Margin(dB) Detector
2387 4523 74 -28.77 Peak
LOW 2387 39.25 54 -14.75 Average
2483.84 4428 74 -29.72 Peak
HIGH 2483.84 38.46 54 -15.54 Average
IEEE 802.11g mode
Channel | Freq.(MHz) | Level(dBuV) | Limit(dBuV) | Margin(dB) Detector
2387 44.92 74 -29.08 Peak
LOW 2387 39.41 54 -14.59 Average
2483.84 44 83 74 -29.17 Peak
HIGH 2483.84 38.16 54 -15.84 Average
IEEE 802.11n HT20 mode
Channel | Freq.(MHz) | Level(dBuV) | Limit(dBuV) | Margin(dB) Detector
2387 45.06 74 -28.94 Peak
LOW 2387 38.22 54 -15.78 Average
2483.84 43.57 74 -30.43 Peak
HIGH 2483 .84 37.49 54 -16.51 Average
IEEE 802.11n HT40 mode
Channel | Freq.(MHz) | Level(dBuV) | Limit(dBuV) | Margin(dB) Detector
2387 44.87 74 -29.13 Peak
LOW 2387 37.55 54 -16.45 Average
2483.84 45.28 74 -28.72 Peak
HIGH 2483.84 38.43 54 -15.57 Average
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Test of Conducted band edges
CH Low (802.11b MODE)

SWEEF TIME *RBW 100 kHz
60 ms *VBW 300 kHz
Ref 20 dBm *Att 30 dB *SWT 60 ms
z0
F10
F-10
F-an DO —ihm
-z0
F—dan
TRV L W TRV pbins gty A
80
-70
H1
-B0
Start 2.31 GEz 11.2 MHZ/ Stop 2.422 GH:z
CH High (802.11b MODE)
® MARKER 1 *RBW 100 kHz Marker 1 [Tl
2.479472 GHz *WBW 300 kHz - 32 dBm
Ref 20 dBm *Att 30 dB *EWT 60 ms 2.4754 100 GH=z
20 Marker
-46|50 dBm
., sl isaieslng cue [N
L P
= |,
A
|— DZ —ZL.03 dfFm '\{
¥ a0 'i\\
l_q0 '-I.J““ :
|50
-0
rl
-B0O
Start 2.452 GHz 4.8 MHzZ/ Stop 2.5 GHz
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CH Low (802.11g MODE)
MARKER 2 *RBW 100 kHz M . [T1
2.392208 GHz *WBW 300 kH=z 17.159 dBm
Ref 20 dBm "Att 30 dB *SWT 60 ms GH:
zZ0
F10
i PH
D |
— D1 —8.9 dBm i i s
|-—20 f \
o S ¢ 1
—40 ;i
A A AR A N M A w‘"”p
|-s0
|- 70
H1
-BO
Start 2.31 GHz 11.2 MHz/ Stop 2.422 GH=z
CH High (802.11g MODE)
® MARKER 2 *RBW 100 kHz M:
2.483872 GHz *WBW 300 kHz
Ref 20 dBm *Att 30 dB *SWT 60 ms
zo
10
i FK
=T |
- 01 8.7 dBm—
Lo
D2
rtsn
a0
|50
|50
-0
Fl
-B0
Start 2.452 GH=z 4.8 MHzZ/ Stop 2.5 GH=z
Report No.: HCT15KR078E Page 60 of 66 FCC ID: 2AF5IC11W
Shenzhen Hongcai Testing Technology Co.,Ltd.
1%1—3rd Flear, Building C.Shuanghuan Xin i Dai Hi—Tech Indus ark, Ma.& Baaging Road, Ba Zone, Longgarg Di by, PR China 518053

Tal ; =f Web . www . hct-test.com

ines) Fax: +86



d HOMNGCAI

[\ TESTING
CH Low (802.11n HT20 MODE)
MARKER 2 *RBW 100 kHz Marker 2 [TI1
2.39512 GHz *WBW 300 kHz
Ref 20 dBm *Att 30 dB *SWT 60 ms
20
= ¢
1 FK
== |,
15 N1 -9 _ab gpm
|--z0 )J I \
B2—p S0 —cfm / 4
a0
1 2 f
LAtk TR o A M Wttt i) W
|- c0
70
ol
-B0
Start 2.31 GHz 11.2 MHZ/ Stop 2.422 GHz
CH Low (802.11n HT20 MODE)
MARKER 2 *BREW 100 kHz M: g2 [T
2.47888 GHz *VBW 300 kHz -47.18 dBm
Ref 20 dBm *Att 30 dB *5WT 60 ms )
Z0
10
S
;i
— DL -8.50 dBmn——
W‘Wm‘-ur NPT ”W
20 |1
=5 D2 -P8.5% dbm L'..
\ 2 1
P bl b bt e iy A
|50
|60
70
Fi
-B0O
Start 2.452 GHz 4.8 MHzZ/ Stop 2.5 GHz
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CH High (802.11n HT40 MODE)

MARKER 1 *RBW 100 kHz Marker 1 [T1 ]

2.391312 GHz *WVBW 300 kH=z -4 36 dBm
Fef 20 dBm *Att 30 dB *EWT 60 ms 2.391312000 GHz

zo

0 dBm

Lo 3l 55500 m8 e M
-0
10

D1 -17.24 dBm

= ' P st Vb ma TV

LN

IRt A b it st e MBA A A A ..‘.‘MM

|60
70
Fl
-&0 |
Start 2.31 GHz 13.2 ME=z/ Stop 2.442 GHz
CH High (802.11n HT40 MODE)
MARKER 2 *RBW 100 kHz Marker 2 [TI1
2.494832 GH=z *WVBW 300 kH= 4
Ref 20 4dBm "AtE 30 dE *SWT 60 ms
zn
1o
-0

=
o

=]

=)

|

[

0

w

s

i

=
| ]

|-s0
-70
-B0 !
Start 2.432 GHz 6.8 MHzZ/ Stop 2.5 GHz
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11. ANTENNA REQUIREMENT

11.1 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.

11.2 Antenna Connected Construction
The antenna is designed with permanent attachment and no consideration of replacement. The

antenna used in this product is complied with Standard. The maximum Gain of the antenna lower than
6.0dBi and have the definite antenna Specification.
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12 .Radio Frequency Exposure

12.1 Objective

The objective of the following report is used to demonstrate that EUT operated in a manner that
ensures the public is not exposed to radio frequency energy levels in excess of the relative provisions
of FCC 47CFR Part 1.1307

12.2 General Description of Test

Items Description

EUT Frequency band [ ] FHSS: 2.400GHz ~ 2.483GHz
X] WLAN: 2.400GHz ~ 2.483GHz
[ ] WLAN: 5.18GHz ~ 5.32GHz / 5.50GHz ~ 5.70GHz

[ ] WLAN: 5.745GHz ~ 5825GHz
[ ]Others:

Device category [IPortable (<20cm separation)
[ IMobile (>20cm separation)

[ |Others Stationary type (>20cm separation)

Exposure classification [ 1Occupational/Controlled exposure (S = 5m\W/cm2)
PX]General Population/Uncontrolled exposure

(S=1mW/cm?)

[ ]Others:
Antenna diversity [XISingle antenna
[ |Multiple antennas:
[Tx diversity
[IRx diversity
L Tx/Rx diversity
Max. output power 9.62dBm (0.00916W)
Antenna gain (Max) 2dBi (Numeric gain:1.59)
Evaluation applied XIMPE Evaluation

[ ]SAR Evaluation

Note:
1. The maximum output power is 9.62dBm (0.00916W) at IEEE 802.11b mode 2412MHz.
(with 1.59 numeric antenna gain.)

2. For mobile or fixed location transmitters, no SAR consideration applied. The minimum
separation generally be used is at least 20 cm, even if the calculations indicate that the MPE
distance would be lesser.
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12.3 Human Exposure Assessment Results

Calculation

_ B0xPxG , ¢ - £
Given FE 5 & 3770
Where E = Field Strength in Volts / meter
P = Power in Watts
G=Numeric antenna gain
d=Distance in meters
S=Power Density in milliwatts / squarve centimeter

Combining equations and re-arranging the terms to express the distance as a function of the remaining
variables yields:

So WN=P=G
© 377047

Changing to units of mW and cm, using:

F(mW) =P (W) /1000 and
d (em) =100 *d (m)

Yields
30 (P/1000Yx G P=G .
5= ( : ) —=0.0796 x— Equation 1
3770%(d /100)° d
Where d = distance incm
P = Power in mW
G = Numeric antenna gain
S = Power Densitv in mW/ em’
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EUT parameter (data from the separate report)
Given Where
3 G: numerical gain of transmitting antenna;
J30xPxG & E TP: Transmitted power in watt;
£ T T d: distance from the transmitting antenna
T in meter

Max average output power in Watt (TP) 9.62dBm (0.00916W)
Antenna gain (G) 2 dBi (Numeric gain:1.59)
Exposure classification S=1mW/cm?
Minimum distance in meter (d) 20cm (0.2m)
(from transmitting structure to the human body)
Yields

S :M, P=0.00916W, G=1.59, d=0.2

3770d

$=0.0029mW/cm?
Or

dz‘/w, S=1, P=0.00916W, G=1.59

3770S

d=0.0108m

Conclusion:

$=0.0029mW/cm? is significant lower than the General Population Exposure Power Density Limit
1mW/cm? or except the distance when human body proximity to the antenna is less than 1.08cm

then will reach the General Population Exposure Power Density Limit

(For mobile or fixed location transmitters, the maximum power density is 1.0 mW / cm? even if the
calculation indicates that the power density would be larger.)

Report No.: HCT15KR078E Page 66 of 66 FCC ID: 2AF5IC11W

Shenzhen Hongcai Testing Technology Co., Ltd.



