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Compliance Certification Services Inc.

FCCID KA2HPW220AVA1 Report No. T141009N06-RP1

1. TEST REPORT CERTIFICATION

Applicant D-LINK Corporation
Address No0.289,Sinhu 3rd Rd., Neihu District Taipei City 114, Taiwan, R.O.C
Manufacturer D-LINK Corporation
Address No.289,Sinhu 3rd Rd., Neihu District Taipei City 114, Taiwan, R.O.C

Equipment Under Test Powerline AV Wireless N150 Mini Extender/Powerline AV Wireless
N150 Mini Router

Model DHP-W220AV/DHP-1220AV
Brand D-Link
Date of Test September 24, 2014 ~ October 21, 2014
APPLICABLE STANDARD
STANDARD TEST RESULT

FCC Part 15 Subpart C: 2012 AND
ANSI C63.4 : 2009

No non-compliance noted

Approved b.y:%__ﬁ__k_» ; Reviewed by:
S ) ;
vg A __‘. _‘:_% e 1 - N i+
--— : ‘. é, t@ k [ \\" ; ( \:\ {FJ L- ; e o™ v (
Jeter Wu Eric Huang ’

Assistant Manager

Assistant Section Manager
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2. EUT DESCRIPTION

Product Name

Powerline AV Wireless N150 Mini Extender/Powerline AV Wireless
N150 Mini Router

Model

DHP-W220AV/DHP-1220AV

Brand

D-Link

Model Discrepancy

Those models are the same product except difference between shell’s
silk-screen model and the product’s name. The DHP-W220AV product
name is Powerline AV Wireless N150 Mini Extender, the DHP-1220AV
product name is Powerline AV Wireless N150 Mini Router.

Received Date

September 24, 2014

Frequency Range

IEEE 802.11b/g, 802.11n HT20 (DTS Band):2412MHz~2462MHz
IEEE 802.11n HT40 (DTS Band):2422MHz~2452MHz

Transmit Power

IEEE 802.11b Mode : 18.27dBm
IEEE 802.11g Mode : 22.75dBm
IEEE 802.11n HT20 Mode : 22.41dBm
IEEE 802.11n HT40 Mode : 22.07dBm

Channel Spacing

IEEE 802.11b/g, 802.11n HT20/HT40: 5MHz

Channel Number

IEEE 802.11b/g, 802.11n HT20:11 Channels
IEEE 802.11n HT40 :7 Channels

Transmit Data Rate

IEEE 802.11b: 11Mbps(CCK) with fall back rates of 5.5/2/1Mbps

IEEE 802.11g: 54Mbps with fall back rates of 48/36/24/18/12/9 /6Mbps
IEEE 802.11n HT20: 65.0Mbps with fall back rates of 65.0/58.5/52.0/
39.0/26.0/19.5/13.0/6.5 Mbps

IEEE 802.11n HT40: 135.0Mbps with fall back rates of 121.5/ 108.0/
81.0/54.0/40.5/27.0/13.5 Mbps

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)

Frequency Selection

By software / firmware

Antenna Type

Built-in antenna with 2.0dBi gain (Max)

Power Source

I/P: AC 100-240Vac, 50/60Hz, 150mA

Temperature Range

0 ~ +40°C

REMARK:

1. The sample selected for test was engineering sample that approximated to production product and was
provided by manufacturer.

2. This submittal(s) (test report) is intended for FCC ID: KA2HPW220AVA1 filing to comply with Section
15.207,15.209 and 15.247 of the FCC Part 15, Subpart C Rules.

3. For more details, please refer to the User’s manual of the EUT.
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3. DESCRIPTION OF TEST MODES
The EUT is a Powerline AV Wireless N150 Mini Extender/Powerline AV Wireless

N150 Mini Router. It has one transmitter chains and one receive chains (1x1
configurations). The 1x1 configuration is implemented with one outside chains

(Chain 0).

The RF chipset is manufactured by ATHEROS

The antenna peak gain 2.0 dBi (highest gain) were chosen for full testing.

IEEE 802.11 b ,802.11g ,802.11n HT20 mode (DTS Band)
The EUT had been tested under operating condition.
There are three channels have been tested as following:

Channel Frequency (MHz)
Low 2412
Middle 2437
High 2462

IEEE 802.11b mode: 1Mbps long data rate (worst case) were chosen for full testing.
IEEE 802.11g mode: 6Mbps data rate (worst case) were chosen for full testing.
IEEE 802.11n HT20 mode: 6.5Mbps data rate (worst case) were chosen for full testing.

IEEE 802.11n HT40 mode (DTS Band)
The EUT had been tested under operating condition.
There are three channels have been tested as following:

Channel Frequency (MHz)
Low 2422
Middle 2437
High 2452

IEEE 802.11n HT40 mode: 13.5 Mbps data rate (worst case) were chosen for full testing.

The worst-case data rates are determined according to the description above, based on the
investigations by measuring the PSD, peak power and average power across all the data
rates, bandwidths, modulations and spatial stream modes.
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4. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4 and
FCC CFR 47 15.207, 15.209 and 15.247.

5. FACILITIES AND ACCREDITATIONS
5.1 FACILITIES

All measurement facilities used to collect the measurement data are located at
No.8,Jiucengling, Xinhua Dist., Tainan City 712, Taiwan (R.O.C.)

The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI
C63.4 and CISPR Publication 22.

5.2 EQUIPMENT

Radiated emissions are measured with one or more of the following types of linearly
polarized antennas: tuned dipole, bi-conical, log periodic, bi-log, and/or ridged
waveguide, horn. Spectrum analyzers with pre-selectors and quasi-peak detectors are
used to perform radiated measurements.

Conducted emissions are measured with Line Impedance Stabilization Networks and
EMI Test Receivers.

Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also
used for making measurements.

All receiving equipment conforms to CISPR Publication 16-1, “Radio Interference
Measuring Apparatus and Measurement Methods.”

5.3 LABORATORY ACCREDITATIONS LISTINGS

The test facilities used to perform radiated and conducted emissions tests are
accredited by Taiwan Accreditation Foundation for the specific scope of accreditation
under Lab Code: 1109 to perform Electromagnetic Interference tests according to FCC
PART 15 AND CISPR 22 requirements. No part of this report may be used to claim or
imply product endorsement by TAF or any agency of the Government. In addition, the
test facilities are listed with Federal Communications Commission (registration no:
TW-1037 and 455173).
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FCCID KA2HPW220AVA1 Report No. T141009N06-RP1

5.4 TABLE OF ACCREDITATIONS AND LISTINGS

Our laboratories are accredited and approved by the following accreditation body according
to ISO/IEC 17025.

Taiwan TAF

The measuring facility of laboratories has been authorized or registered by the following
approval agencies.

Canada Industry Canada
Germany TUV NORD
Taiwan BSMI

USA FCC

Copies of granted accreditation certificates are available for downloading from our web site,
http://www.ccsrf.com

6. CALIBRATION AND UNCERTAINTY
6.1 MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has
been calibrated in accordance with the manufacturer's recommendations, and is

traceable to recognized national standards.

6.2 MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Radiated_ll_Eerg:sSsiifen:, é(}«oTtg_gooo MHz +3.27dB
Radiated Emission, 1 to 26.5 GHz + 3.20dB
Power Line Conducted Emission + 2.90dB

Uncertainty figures are valid to a confidence level of 95%, K=2

Page 8 /97



Compliance Certification Services Inc.

FCCID KA2HPW220AVA1 Report No. T141009N06-RP1

7. SETUP OF EQUIPMENT UNDER TEST
7.1 SETUP CONFIGURATION OF EUT

See test photographs attached in Appendix Il for the actual connections between EUT and
support equipment.

7.2 SUPPORT EQUIPMENT

No. Equipment Model No. Serial No. |FCCID| Brand Data Cable |Power Cord
1 | Notebook#1 E335 | RO-WNIEF | DoC | LENOvo | Unshielded | Unshielded
1.70m 1.80m
2 | Notebook#2 E335 RO-WNOKH | DoC | LENOvO | Unshielded | Unshielded
1.70m 1.80m
Powerline AV
3 | Wireless N150 |DHP-W220AV|  N/A DoC | D-Link N/A N/A
Mini Extende

Note:
Grounding was established in accordance with the manufacturer’s requirements and conditions for the intended
use.
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FCCID KA2HPW220AVA1 Report No. T141009N06-RP1

7.3 SETUP DIAGRAM FOR TESTS

The AR9331 project need the following steps:
1 computer IP set to 192.168.0.XXX network.

Open the art, run tftpd32.exe.
) e - ¥ | EEE b MEF

W [ rosenan i ow @Y R0k

IP address switching value 192.168.0.XXX.
Server interfaces |192_153_|]_112 j Show Dir |

Minimization of tftpd32.exe.

2.Command in the telnet in order to control the equipment:

The Windows system the "Start Menu" ->command prompt(cmd)

C:s~Iocuments and Settings™Administrator>telnet 192.168.68.58

Enter the user name and password: root/root

Cnone?» login: root
Password:

BusyBox vili.b.1 (2014-84-22 11:16:43 C8T> Built—in shell <ash>
Enter ‘help’ for a list of built—-in commands.

i
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FCCID KA2HPW220AVA1 Report No. T141009N06-RP1

Input:

[etc/init.d/wlan.rc down

cd /tmp

tftp -gr nart.out 192.168.0.xxx
tftp -gr art.ko 192.168.0.xxx
insmod art.ko

chmod 777 nart.out
Jnart.out&

After completion, click a few times enter (above the IP address for the computer IP address).

The completion of the loading, the following display:
e Tipd32 by Ph. Jounin i m]

Current Directary |E:HtDDIHED14HEIHI3F'N2.EIP1 03a-C J%:'FF?j Browse |

Server interfaces |152_1 Ga.0.112 j Showe Dir |

Thp Server | Thtp Elientl DHCF sewerl Syslog serverl DMS sewerl LI_"I

peer | file | ghart time | pru:ugress|
192.168.0.50: 32611 Lart kog 08:39:29 100%

192 168.0.60:45213 .hart.outs 08:39.27 100% 1
4| | |

Settings | Help |
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Enter Into the menu “ART2\bin” and run the “artgui.exe” file, in the DUT (0) type 192.168.0.5 and
press the “load card” icon on the right side.

DUT (8] [15z.166.0.50 =

.
@ Curon Goden (1] [152.168.1.1 =] | Loadl
o e Sl | =] e |

eicome: to ARTZII
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FCCID KA2HPW220AVA1 Report No. T141009N06-RP1

Select the “tests/contTx” on the left side after load success, according to the following tips and
choosing the needed rate channel and antenna, then click “Start transmit” to start sending test,

when the channel, antenna (only a selected 0x1: CHO) or rate need to test finish, Renew the
factor needed to change first and click “commit” second .

Q Atheros Radio Test 2 (ART2—GUI)

File Setup Clients Tools Calibration Equipment Advanced Window Help

- Home TEST PARAMETER SELECTION Ei=E ETER SELECTION Log Windc
Load Cards

= l-ests Frequency: 2GHzBzand | ransmiceer
E?:I;Tx Rate: ®DUT O Golden O Client2

Tput Rate Mode: S 3
EEPI’DI’I‘I O 2 T e
Registers B gain: ® continuous () single carrier
© e
) Tx mask: chains Packet cour
LT Htarget |I2Ix1: chi v| |un|im'rten:| 4

T GI Settings Interframe spacin
ng (800 ynormal Ol

{(®)
Hﬁij’j ]
E=EaE (Sio0 Trnsme

PARAMETER COMTROL
Parameter Action

| v || step on | step up |

STATUS
TDAMCMTCCTAM TM DDNMCDESC

NOTE: Interframe spacing must use the tx99!

The “tx power ” should set as below:

Low Hiddle High

B NODE 14 14 15
G NODE 13 14 14
N20 NODE 12 13 13
N40 NODE 12 12 11
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FCCID KA2HPW220AVA1 Report No. T141009N06-RP1

8. APPLICABLE LIMITS AND TEST RESULTS

8.1 6DB BANDWIDTH

LIMIT

§ 15.247(a) (2) For direct sequence systems, the minimum 6dB bandwidth shall be at least
500kHz

TEST EQUIPMENTS

Name of Equipment | Manufacturer Model Serial Number | Calibration Due
Spectrum Analyzer Agilent E4446A US44300399 03/01/2015
TEST SETUP
SPECTRUM
EUT ANALYZER

TEST PROCEDURE
The tests were performed in accordance with KDB 558074 8.1 & 8.2.

Option 1:

Set RBW = 100 kHz.

Set the video bandwidth (VBW) =3 RBW.

Detector = Peak.

Trace mode = max hold.

Sweep = auto couple.

Allow the trace to stabilize.

) Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental emission.

® O O T O
S N = N N

Q =

Option 2:

The automatic bandwidth measurement capability of an instrument may be employed using
the X dB bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW =
100 kHz, VBW = 3 RBW, peak detector with maximum hold) is implemented by the
instrumentation function. When using this capability, care shall be taken so that the bandwidth
measurement is not influenced by any intermediate power nulls in the fundamental emission
that might be = 6 dB.
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FCCID KA2HPW220AVA1 Report No. T141009N06-RP1
TEST RESULTS
No non-compliance noted.
Test mode: IEEE 802.11b
Frequency Bandwidth Limit
Channel (MHz2) (kHz) (kHz) Test Result
Low 2412 10150 PASS
Mid 2437 10137 >500 PASS
High 2462 10151 PASS
Test mode: IEEE 802.11g
Frequency Bandwidth Limit
Channel (MHz2) (kHz2) (kHz2) Test Result
Low 2412 16416 PASS
Mid 2437 16412 >500 PASS
High 2462 16393 PASS
Test mode: IEEE 802.11n HT20 MHz
Frequency Bandwidth Limit
Channel (MHz2) (kHz) (kHz) Test Result
Low 2412 17636 PASS
Mid 2437 17603 >500 PASS
High 2462 17594 PASS
Test mode: IEEE 802.11n HT40 MHz
Frequency Bandwidth Limit
Channel (MHz) (kHz2) (kHz2) Test Result
Low 2422 36481 PASS
Mid 2437 36464 >500 PASS
High 2452 36403 PASS
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Test Plot
IEEE 802.11b mode

6dB Bandwidth (CH Low)
= Aglient R T

Fet 28 dEm sfteen 38 JB
sPask
Log 1 r—— — i

18 £ 1 i

dB/ TN, | g
(ffst ; | L
)
dE

Lghv

Hl 52
Center 2412 A& GH= Lpan 38 MHz
sRs BH 188 kHz sVEH 388 kHz Sweep 288 ms (681 prs)

Occupied Bandwidth Dcc BH % Pur 99,80 %
14,1148 MHz xdB -5.00 db

Transmit Fraq Error 858081 Hz
% dB Bandwldth 18.158 MH=z

6dB Bandwidth (CH Mid)
= Aglient R T

Fet 28 dEm sfteen 38 JB
sPeak
Lag 4 {
18 'y
dB# il
0Ffst ;
rd
dE

o -

Lghv

Hl 52
Center 2437 BB GH= Lpan 38 MHz
sRs BH 188 kHz sVEH 388 kHz Sweep 288 ms (681 prs)

Occupied Bandwidth Dcc BH % Pur 99,80 %
14,1499 MHz xdB -5.00 db

Transmit Fraq Errar  -14.601 kH=
% dB Bandwldth 18.137 MH=z
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6dB Bandwidth (CH High)
= Agllent R T

Fet 28 dEm sfteen 38 JB
sPask
Lag
18 S ] e

di/ - g

Offst

)
dE

Lghv

Hl 52
Center 2462 AR GH= Lpan 38 MHz
sRs BH 188 kHz sVEH 388 kHz Sweep 288 ms (681 prs)

Occupied Bandwidth Dcc BH % Pur 99,80 %
14,0273 MHz x dB 600 dB

Transmit Fraq Errar  -41.027 kH=
% dB Bandwldth 18.151 MH=
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IEEE 802.11g mode

6dB Bandwidth (CH Low)
= Agllent

Ret 29 dEm

sfteen 38 JB

sPeak
Lag
14 ul N I -

B/ 1

Dffst !
5 B
i R

Lghv

Hl 52

Center 2412 A& GH=
R BH 108 kHz

Occupied Bandwidth
16.6688 MHz

sEH 308 kHz

Transmit Fraq Error  =757.476 H=
% dB Bandwldth 16.416 MHz

6dB Bandwidth (CH Mid)
= Agllent

Ket 29 dBEm sfitten 38 dB

Lpan 38 MHz
Sweep 288 ms (681 prs)

Occ BH X Pur 49,89 X
® dB 6.0 JB

iFeak
Lag
14

B/ 4

OFfst — 7
) P - |
dB

Lghv

Hl 52

Center 2437 BB GH=
R BH 188 kHz

Occupied Bandwidth
16.7133 MHz

sEH 308 kHz

Transmit Fraq Errar  -23.11% kH=
% dB Bandwldth 16.412 MHz
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6dB Bandwidth (CH High)
= Agllent

Fet 28 dEm sfteen 38 JB

sPeak
Lag
18

B/ e

Offst

)
dE

Lghv

Hl 52

Center 2462 AR GH=
R BH 188 kHz sUEH 388 kHz

Occupied Bandwidth
16,5993 MHz

Transmit Fraq Error  -39.572 kH=
% dB Bandwldth 16.393 MHz
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IEEE 802.11n HT20 MHz mode

6dB Bandwidth (CH Low)
= Agllent

Fet 28 dEm sfteen 38 JB

iFeak
Lag
14

i/ i

Dffst
4
dE

Lghv

Hl 52

Center 2412 A& GH=
R BH 108 kHz

Occupied Bandwidth
17.7762 MHz

sEH 308 kHz

Transmit Fraq Error  -5.399 EHz
% dB Bandwldth 17,636 MHz

6dB Bandwidth (CH Mid)
= Agllent

Ket 29 dBEm sfitten 38 dB

Lpan 38 MHz
Sweep 288 ms (681 prs)

Occ BH X Pur 49,89 X
® dB 6.0 JB

iFeak
Lag
14

i/ ]
Dffst )
4
dE

Lghv

Hl 52

Center 2437 BB GH=
R BH 188 kHz

Occupied Bandwidth
17.7662 MHz

sEH 308 kHz

Transmit Fraq Error  -11.545 kH=
% dB Bandwldth 17.60% MHz
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6dB Bandwidth (CH High)
= Agllent R T

Fet 28 dEm sfteen 38 JB
sPeak
Lag

14 |
B/ I? o =g ; B T
I[ZI:’:’sl 1

)
dE

Lghv

Hl 52
Center 2462 AR GH= Lpan 38 MHz
sRs BH 188 kHz sVEH 388 kHz Sweep 288 ms (681 prs)

Occupied Bandwidth Dcc BH % Pur 99,80 %
17.7283 MHz x dB 600 dB

Transmit Fraq Errar  -23.666 kH-
% dB Bandwldth 17.534 MHz
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IEEE 802.11n HT40 MHz mode

6dB Bandwidth (CH Low)
= Agllent

Fet 28 dEm sfteen 38 JB

iFeak
Lag
14

B/ I

Dffst
4
dE

Lghv

Hl 52

Center 2422 BB GH=
R BH 188 kHz

Occupied Bandwidth
36.3049 MHz

sEH 308 kHz

Transmit Fraq Error  -5.324 EHz
% dB Bandwldth 36.481 MH=

6dB Bandwidth (CH Mid)
= Agllent

Ket 29 dBEm sfitten 38 dB

Lpan GA MHz
Sweep 5,76 ms (681 prs)

Occ BH X Pur 49,89 X
® dB 6.0 JB

iFeak
Lag
14

i/ »

Dffst
4
dE

Lghv

Hl 52

Center 2437 BB GH=
R BH 188 kHz

Occupied Bandwidth
36.3130 MHz

sEH 308 kHz

Transmit Fraq Errar  -23.106 kH=
% dB Bandwldth Fo.464 MHz
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6dB Bandwidth (CH High)
= Agllent R T

Fet 28 dEm sfteen 38 JB
sPask
Lag

1A ey — - -
dﬁ.ﬂ' i Ah el bl ol = N R . .'4}-1_
I[ZI:’:’sl

)
dE

Lghv

Hl 52
Center 2452 BB GH= Lpan GA MHz
sRs BH 188 kHz sVEH 388 kHz Sweep 5,76 ms (681 prs)
Occupied Bandwidth Oce BM X PWr  99.00 %
36.2914 MHz xdB  -6.00 45

Transmit Fraq Error =44 488 kH-
% dB Bandwldth F6.40% MH=
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8.2 MAXIMUM PEAK OUTPUT POWER

LIMIT

§ 15.247(b) The maximum peak output power of the intentional radiator shall not exceed

the following :

§ 15.247(b) (3) For systems using digital modulation in the 902-928 MHz and 2400-2483.5

MHz.

§ 15.247(b) (4) Except as shown in paragraphs (c) of this section , if transmitting antennas
of directional gain greater than 6 dBi are used the peak output power from the intentional
radiator shall be reduced below the stated values in paragraphs (b)(1) or (b)(2), and (b)(3)
of this section , as appropriate, by the amount in dB that the directional gain of the antenna

exceeds 6 dBi.

TEST EQUIPMENTS

Name of Equipment | Manufacturer Model Serial Number | Calibration Due
Power Meter Anritsu ML2495A 1204003 03/08/2015
Power Sensor Anritsu MA2411B 1126150 03/08/2015
Spectrum Analyzer Agilent E4446A US44300399 03/01/2015

TEST SETUP

EUT

Power Meter
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TEST PROCEDURE

The tests were performed in accordance with KDB 558074 9.1.3 & 9.2.3.2 .

9.1.3 PKPM1 Peak power meter method

The maximum peak conducted output power may be measured using a broadband peak RF power meter.
The power meter shall have a video bandwidth that is greater than or equal to the DTS bandwidth and shall

utilize a fast-responding diode detector.

9.2.3.2 Method AVGPM-G (Measurement using a gated RF average power meter)

Alternatively, measurements may be performed using a wideband gated RF power meter
provided that the gate parameters are adjusted such that the power is measured only
when the EUT is transmitting at its maximum power control level. Since this
measurement is made only during the ON time of the transmitter, no duty cycle
correction is required.

TEST RESULTS

No non-compliance noted
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Test mode: IEEE 802.11b
Frequency| Output Power | Output Power Limit
Channel Result
(MHz) (dBm) (W) (W)
Low 2412 17.67 0.05848 PASS
Mid 2437 18.27 0.06714 1 PASS
High 2462 17.23 0.05284 PASS
Test mode: IEEE 802.11g
Frequency| Output Power | Output Power Limit
Channel Result
(MHz) (dBm) (W) (W)
Low 2412 21.91 0.15524 PASS
Mid 2437 22.75 0.18836 1 PASS
High 2462 21.67 0.14689 PASS
Test mode: IEEE 802.11n HT20 MHz
Frequency| Output Power | Output Power Limit
Channel Result
(MHz) (dBm) (W) (W)
Low 2412 21.49 0.14093 PASS
Mid 2437 22.41 0.17418 1 PASS
High 2462 21.35 0.13646 PASS
Test mode: IEEE 802.11n HT40 MHz
Frequency| Output Power | Output Power Limit
Channel Result
(MHz) (dBm) (W) (W)
Low 2422 21.87 0.15382 PASS
Mid 2437 22.07 0.16106 1 PASS
High 2452 21.14 0.13002 PASS
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Mode Frequency PEAK AVG SET
2412 17.67 15.34 14

B 2437 18.27 16.21 14
2462 17.23 14.19 15

2412 21.91 14.04 13

G 2437 22.75 15.79 14
2462 21.67 13.68 14

2412 21.49 13.16 12

N20 2437 22.41 14.92 13
2462 21.35 13.03 13

2422 21.87 13.53 12

N40 2437 22.07 14.15 12
2452 21.14 12.47 11
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8.3 POWER SPECTRAL DENSITY
LIMIT

§ 15.247(e) For digitally modulated systems, the power spectral density conducted from the

intentional radiator to the antenna shall not greater than 8 dBm in any 3 kHz band during
any time interval of continuous transmission.

TEST EQUIPMENTS

Name of Equipment | Manufacturer Model Serial Number | Calibration Due
Spectrum Analyzer Agilent E4446A US44300399 03/01/2015
TEST SETUP
SPECTRUM
EUT
ANALYZER

TEST PROCEDURE

The tests were performed in accordance with KDB 558074 10.2.
Method PKPSD (peak PSD)

This procedure shall be used if maximum peak conducted output power was used to
demonstrate compliance, and is optional if the maximum conducted (average) output power
was used to demonstrate compliance.

a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span to 1.5 times the DTS bandwidth.

c) Set the RBW to: 3 kHz < RBW < 100 kHz.

d) Setthe VBW=3 RBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the RBW.

j) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.
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TEST RESULTS
Test mode: IEEE 802.11b
Channel Fr?'?ntil-le;r)\cy (':jPBSmD) (Iaiénni:) Test Result
Low 2412 -7.54 PASS
Mid 2437 -7.68 8 PASS
High 2462 -9.59 PASS
Test mode: IEEE 802.11¢g
Channel Frtmt;lezr)lcy ;IDBS:Y?) (Iaiénr:‘t) Test Result
Low 2412 -8.68 PASS
Mid 2437 -9.65 8 PASS
High 2462 -11.47 PASS
Test mode: IEEE 802.11n HT20 MHz
Channel Frtmt;lezr)lcy ;IDBS:Y?) (Iaiénr:‘t) Test Result
Low 2412 -11.48 PASS
Mid 2437 -11.32 8 PASS
High 2462 -13.25 PASS
Test mode: IEEE 802.11n HT40 MHz
Channel Frtmt;lezr)lcy ;PBSmD) (Iaiénr:lt) Test Result
Low 2422 -14.06 PASS
Mid 2437 -14.08 8 PASS
High 2452 -14.36 PASS
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POWER SPECTRAL DENSITY ( IEEE 802.11b MODE)
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POWER SPECTRAL DENSITY (802.11n HT20 MODE )
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POWER SPECTRAL DENSITY (802.11n HT40 MODE )
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CH High ( 802.11n HT40 MODE-Chain 0 )

= Agllent R T

Mkrl 2435 78 GHz
Fet 28 dEm sfteen 38 JB =14.36 dim
sPeak
Lag
18
dB/
DFfst
)
dB
1] |
%:_ﬁ A vl it | Pt bl
dEm

Lghv | J [

Hl 52 ,
safc|  lw

+—

en: |

FTun
£

aep . . |

Center 2.452 B9 GHz Span ©R MHz
sRes B 3 kHz sYBH 18 kH= Swaap 6326 5 (BRI prsd

Page 37 /97



Compliance Certification Services Inc.

FCCID KA2HPW220AVA1 Report No. T141009N06-RP1

8.4 CONDUCTED SPURIOUS EMISSION

LIMITS

§ 15.247(d) 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 and
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement. Attenuation below the general limits specified in § 15.209(a) is not
required. In addition, radiated emissions which fall in the restricted bands, as defined in §
15.205(a), must also comply with the radiated emission limits specified in § 15.209(a) (see §
15.205(c)).

TEST EQUIPMENT

Name of Equipment| Manufacturer Model Serial Number | Calibration Due

Spectrum Analyzer Agilent E4446A US44300399 03/01/2015

Remark: Each piece of equipment is scheduled for calibration once a year

TEST SETUP

spectrurm
Analyzer

EUT
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TEST PROCEDURE
The tests were performed in accordance with KDB 558074 11.2 & 11.3 .

11.2 Reference level measurement

Establish a reference level by using the following procedure:

a) Set instrument center frequency to DTS channel center frequency.
b) Set the span to = 1.5 times the DTS bandwidth.

c) Set the RBW = 100 kHz.

d) Set the VBW = 3 x RBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum PSD level.

Note that the channel found to contain the maximum PSD level can be used to establish the
reference level.

11.3 Emission level measurement

a) Set the center frequency and span to encompass frequency range to be measured.
b) Set the RBW = 100 kHz.

c) Set the VBW = 3 x RBW.

d) Detector = peak.

e) Ensure that the number of measurement points = span/RBW

f

g) Trace mode = max hold.
h) Allow trace to fully stabilize.
i) Use the peak marker function to determine the maximum amplitude level.

Ensure that the amplitude of all unwanted emissions outside of the authorized frequency band
(excluding restricted frequency bands) are attenuated by at least the minimum requirements
specified in 11.1 a) or 11.1 b). Report the three highest emissions relative to the limit.

TEST RESULTS
No non-compliance noted.
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT

IEEE 802.11g mode
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CH Mid (30MHz ~26.5GHz )
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT

IEEE 802.11n HT20 mode
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CH Mid (30MHz ~26.5GHz )
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT

IEEE 802.11n HT40 mode
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8.5 RADIATED EMISSIONS

8.5.1 TRANSMITTER RADIATED SUPURIOUS EMSSIONS

LIMITS

§ 15.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions are

permitted in any of the frequency bands listed below:

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-5.15
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-8.5
417725 -417775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660 -1710 10.6 -12.7
6.26775 - 6.26825 108 -121.94 1718.8 - 1722.2 13.25-13.4
6.31175 - 6.31225 123 -138 2200 - 2300 1447 —14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 1155?6?522457255_ 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.7 - 156.9 2655 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29 - 12.293 167.72-173.2 3332 - 3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3338 36.43 - 36.5
12.57675 - 12.57725 322 -335.4 3600 - 4400 @)
13.36 - 13.41

! Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2 Above 38.6

§ 15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of emissions
appearing within these frequency bands shall not exceed the limits shown is Section 15.209.
At frequencies equal to or less than 1000 MHz, compliance with the limits in Section 15.209
shall be demonstrated using measurement instrumentation employing a CISPR quasi-peak
detector. Above 1000 MHz, compliance with the emission limits in Section 15.209 shall be
demonstrated based on the average value of the measured emissions. The provisions in
Section 15.35 apply to these measurements.
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§ 15.209 (a) Except as provided elsewhere in this Subpart, the emissions from an intentional

radiator shall not exceed the field strength levels specified in the following table :

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
30 - 88 100 ** 3
88 - 216 150 ** 3
216 - 960 200 ** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this Section shall not be located in the frequency bands 54-72 MHz, 76-88
MHz, 174-216 MHz or 470-806 MHz, However, operation within these frequency bands is

permitted under other sections of this Part, e-g, Sections 15.231 and 15.241.

§ 15.209 (b) In the emission table above, the tighter limit applies at the band edges.
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TEST EQUIPMENTS
The following test equipments are utilized in making the measurements contained in this
report.

Open Area Test Site # 6
Name of Equipment Manufacturer Model Serial Number | Calibration Due
PSA SAe“eS Spectrum Agilent E4446A US44300399 | 03/01/2015
nalyzer
EMI TEST RECEIVER ROHDE&SCHWARZ ESCI 100783 03/08/2015
Amplifier MITEQ AM-1604-3000 1123808 03/18/2015
High Noise Amplifier Agilent 8449B 3008A01838 03/18/2015
Board-Band Hom Schwarzbeck BBHA 9170 9170-497 07/09/2015
Antenna
Bilog Antenna SCHAFFNER CBL6143 5082 03/01/2015
Horn Antenna SCHWARZBECK BBHA9120 D286 03/01/2015
Loop Antenna A R A PLA-1030/B 1029 09/26/2015
Turn Table N/A N/A N/A N.C.R
Controller Sunol Sciences SC104V 022310-1 N.C.R
Controller CT N/A N/A N.C.R
Temp. / Humidity Meter Anymetre JR913 N/A 02/28/2015
Antenna Tower SUNOL TLT2 N/A N.C.R
Test SIW FARAD LZ-RF / CCS-SZ-3A2
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TEST SETUP

The diagram below shows the test setup that is utilized to make the measurements for
emission from 30 to 1GHz.

3mor 10m EUT &
T PERIPHERALS

|

PERIPHERALS

Antenna Elevation Variable

The diagram below shows the test setup that is utilized to make the measurements for
emission above 1GHz.

3m
EUT &
T PERIPHERALS

|

PERIPHERALS

Antenna Elevation Variable
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TEST PROCEDURE

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 10
meter open area test site. The table was rotated 360 degrees to determine the position
of the highest radiation.

b. White measuring the radiated emission below 1GHz, the EUT was set 3/10 meters away
from the interference-receiving antenna, which was mounted on the top of a
variable-height antenna tower. White measuring the radiated emission above 1GHz, the
EUT was set 3 meters away from the interference-receiving antenna

c. The antenna is a broadband antenna, and its height is varied from one meter to four
meters above the ground to determine the maximum value of the field strength. Both
horizontal and vertical polarization of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the
antenna was tuned to heights from 1 meter to 4 meters and the table was turned from 0
degrees to 360 degrees to find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.

f. If the emission level of the EUT in peak mode was 10 dB lower than the limit specified,
then testing could be stopped and the peak values of the EUT would be reported.
Otherwise the emissions that did not have 10 dB margin would be re-tested one by one
using peak, quasi-peak or average method as specified and then reported in a data
sheet.

g. The tests were performed in accordance with KDB 558074 5.4 .

NOTE
1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 KHz for
Peak detection (PK) and Quasi-peak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 MHz for
Peak detection and frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is
10 Hz for Average detection (AV) at frequency above 1GHz.

4. No emission is found between Ilowest internal used/generated frequency to 30MHz
(9kHz~30MHz)

TEST RESULTS
No non-compliance noted.

Page 56 / 97



Compliance Certification Services Inc.

FCCID KA2HPW220AVA1 Report No. T141009N06-RP1

8.5.2 WORST-CASE RADIATED EMISSION BELOW 1 GHz

Below 1 GHz
Operation Mode: TX Test Date: October 21, 2014
Temperature: 24°C Tested by: Mack Li
Humidity: 52% RH Polarity: Ver. / Hor.
Frequency | Reading | Correction | Result Limit Margin | Antenna | Remark
(MHz) (dBuV) Factor | (dBuV/m) | (dBpV/m) (dB) Pole
(dB/m) (V/H)
104.6900 55.77 -22.81 32.96 43.50 -10.54 \Y QP
250.1900 51.94 -21.06 30.88 46.00 -15.12 \Y QP
399.5700 53.05 -16.10 36.95 46.00 -9.05 \ QP
600.3600 54.89 -12.86 42.03 46.00 -3.97 vV QP
800.1800 42.78 -11.11 31.67 46.00 -14.33 \ QP
874.8700 41.19 -10.14 31.05 46.00 -14.95 vV QP
151.2500 53.42 -21.86 31.56 43.50 -11.94 H QP
250.1900 55.15 -21.06 34.09 46.00 -11.91 H QP
399.5700 56.49 -16.10 40.39 46.00 -5.61 H QP
600.3600 54.22 -12.86 41.36 46.00 -4.64 H QP
749.7400 41.86 -11.19 30.67 46.00 -15.33 H QP
874.8700 44.80 -10.14 34.66 46.00 -11.34 H QP

*Remark: No emission found between lowest internal used/generated frequency to 30MHz.
Notes:

1. Radiated emissions measured in frequency range from 9kHz to 1GHz were made with an instrument using
Quasi-peak detector mode.

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. The IF bandwidth of Receiver between 30MHz to 1GHz was 120kHz.

4. Frequency (MHz). = Emission frequency in MHz
Reading (dBuV/m) = Receiver reading
Correction Factor (dB) = Antenna factor + Cable loss — Amplifier gain
Limit (dBuV/m) = Limit stated in standard
Margin (dB) = Measured (dBuV/m) — Limits (dBuV/m)
Antenna Pol e(H/V) = Current carrying line of reading
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8.5.3 TRANSMITTER RADIATED EMISSION ABOVE 1 GHz

Test Mode: TX/IEEE 802.11b (CH Low) Tested by: Mack Li
Ambient temperature: 24°C Relative humidity: 52 % RH Date: October 12, 2014
Frequency Reading C(::r;z::(t)i:n Result Limit Margin Ar;:tglr;na Remark

(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB) (V/H)
1000.0000 49.22 -8.82 40.40 74.00 -33.60 \Y, Peak
1999.000 49.38 -8.31 41.07 74.00 -32.93 V Peak
2224.000 48.19 -7.36 40.83 74.00 -33.17 Vv Peak
3178.000 44.36 -3.48 40.88 74.00 -33.12 \Y Peak
4825.000 51.54 1.78 53.32 74.00 -20.68 \Y, Peak
4825.000 48.64 1.78 50.42 54.00 -3.58 \Y, AVG
5482.000 41.06 2.55 43.61 74.00 -30.39 V Peak
1000.0000 47.98 -8.82 39.16 74.00 -34.84 H Peak
1648.000 49.91 -9.92 39.99 74.00 -34.01 H Peak
1999.000 49.22 -8.31 40.91 74.00 -33.09 H Peak
3196.000 43.49 -3.44 40.05 74.00 -33.95 H Peak
3970.000 42.58 -1.15 41.43 74.00 -32.57 H Peak
4825.000 50.87 1.78 52.65 74.00 -21.35 H Peak
4825.000 49.36 1.78 51.14 54.00 -2.86 H AVG
REMARKS:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2. Radiated emissions measured in frequency above 1000MHz were made with an instrument using
peak/average detector mode.

3. Average test would be performed if the peak result were greater than the average limit or as required by the

applicant.

4. 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.

5. Measurements above show only up to 6 maximum emissions noted, or would be lesser, with “ N/A ” remark,
if no specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and
considered that's already beyond the background noise floor.

Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).

©
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Test Mode: TX /IEEE 802.11b (CH Mid) Tested by: Mack Li
Ambient temperature: 24°C Relative humidity: 52 % RH Date: October 12, 2014
Frequency Reading Cc::r:(t:(t,i:n Result Limit Margin Argg:;na Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB) (VIH)
1162.000 51.69 -12.56 39.13 74.00 -34.87 \Y peak
1495.000 50.00 -11.12 38.88 74.00 -35.12 \Y peak
1999.000 49.76 -8.31 41.45 74.00 -32.55 V peak
3115.000 44.33 -3.59 40.74 74.00 -33.26 \Y peak
4051.000 42.00 -0.89 41.11 74.00 -32.89 V peak
4870.000 50.23 1.97 52.20 74.00 -21.80 \Y peak
4870.000 48.88 1.97 50.85 54.00 -3.15 \Y, AVG
1000.0000 47.33 -8.82 38.51 74.00 -35.49 H Peak
1495.000 53.94 -11.12 42.82 74.00 -31.18 H Peak
1999.000 49.01 -8.31 40.70 74.00 -33.30 H Peak
3142.000 44.38 -3.54 40.84 74.00 -33.16 H Peak
3934.000 43.50 -1.28 42.22 74.00 -31.78 H Peak
4870.000 51.77 1.97 53.74 74.00 -20.26 H Peak
4870.000 49.99 1.97 51.96 54.00 -2.04 H AVG
REMARKS:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2. Radiated emissions measured in frequency above 1000MHz were made with an instrument using
peak/average detector mode.

3. Average test would be performed if the peak result were greater than the average limit or as required by the

applicant.

4. 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.

5. Measurements above show only up to 6 maximum emissions noted, or would be lesser, with “ N/A ” remark,
if no specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and
considered that's already beyond the background noise floor.

6. Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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Test Mode: TX / IEEE 802.11b (CH High)
Ambient temperature: 24°C

Tested by: Mack Li
Date: October 12, 2014

Relative humidity: 52 % RH

Frequency Reading Cc::r:(t:(t,i:n Result Limit Margin Argg:;na Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB) (VIH)
1000.0000 49.85 -8.82 41.03 74.00 -32.97 \% peak
1495.000 51.97 -11.12 40.85 74.00 -33.15 \% peak
1999.000 50.00 -8.31 41.69 74.00 -32.31 V peak
3142.000 43.89 -3.54 40.35 74.00 -33.65 \% peak
4240.000 42.37 -0.33 42.04 74.00 -31.96 V peak
4924.000 47.09 219 49.28 74.00 -24.72 Vv peak
1000.0000 47.74 -8.82 38.92 74.00 -35.08 H Peak
1162.000 50.29 -12.56 37.73 74.00 -36.27 H Peak
1999.000 49.82 -8.31 41.51 74.00 -32.49 H Peak
2800.000 44.30 -4.76 39.54 74.00 -34.46 H Peak
3709.000 42.98 -2.12 40.86 74.00 -33.14 H Peak
4924.000 47.55 219 49.74 74.00 -24.26 H Peak
REMARKS:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2.

3.

Radiated emissions measured in frequency above 1000MHz were made with an instrument using
peak/average detector mode.

Average test would be performed if the peak result were greater than the average limit or as required by the
applicant.

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.

Measurements above show only up to 6 maximum emissions noted, or would be lesser, with “N/A ” remark,
if no specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and
considered that's already beyond the background noise floor.

Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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Test Mode: TX /IEEE 802.11g (CH Low)
Ambient temperature: 24°C

Tested by: Mack Li
Date: October 12, 2014

Relative humidity: 52 % RH

Frequency Reading Cc::r:(t:(t,i:n Result Limit Margin Argg:;na Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB) (VIH)
1000.0000 50.35 -8.82 41.53 74.00 -32.47 \% Peak
1495.000 50.03 -11.12 38.91 74.00 -35.09 \% Peak
1999.000 49.51 -8.31 41.20 74.00 -32.80 V Peak
2215.000 48.87 -7.40 41.47 74.00 -32.53 V Peak
3772.000 43.30 -1.88 41.42 74.00 -32.58 V Peak
4816.000 48.94 1.74 50.68 74.00 -23.32 \% Peak
1666.000 54.12 -9.76 44.36 74.00 -29.64 H Peak
1999.000 49.02 -8.31 40.71 74.00 -33.29 H Peak
2215.000 48.27 -7.40 40.87 74.00 -33.13 H Peak
4033.000 42.34 -0.94 41.40 74.00 -32.60 H Peak
4825.000 46.23 1.78 48.01 74.00 -25.99 H Peak
6418.000 41.18 5.19 46.37 74.00 -27.63 H Peak
REMARKS:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2.

3.

Radiated emissions measured in frequency above 1000MHz were made with an instrument using
peak/average detector mode.

Average test would be performed if the peak result were greater than the average limit or as required by the
applicant.

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.

Measurements above show only up to 6 maximum emissions noted, or would be lesser, with “N/A ” remark,
if no specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and
considered that's already beyond the background noise floor.

Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).

Page 61 /97



Compliance Certification Services Inc.

FCCID KA2HPW220AVA1 Report No. T141009N06-RP1

Test Mode: TX/IEEE 802.11g (CH Mid)
Ambient temperature: 24°C

Tested by: Mack Li
Date: October 12, 2014

Relative humidity: 52 % RH

Frequency Reading Cc::r:(t:(t,i:n Result Limit Margin Argg:;na Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB) (VIH)
1000.0000 55.99 -8.82 4717 74.00 -26.83 \% Peak
1252.000 51.98 -13.02 38.96 74.00 -35.04 \% Peak
1999.000 50.80 -8.31 42.49 74.00 -31.51 V Peak
2584.000 46.72 -5.80 40.92 74.00 -33.08 V Peak
3817.000 42.68 -1.72 40.96 74.00 -33.04 V Peak
4870.000 51.92 1.97 53.89 74.00 -20.11 \% Peak
4870.000 39.32 1.97 41.29 54.00 -12.71 \% AVG
1000.0000 49.59 -8.82 40.77 74.00 -33.23 H Peak
1495.000 48.54 -11.12 37.42 74.00 -36.58 H Peak
1999.000 48.63 -8.31 40.32 74.00 -33.68 H Peak
2224.000 49.06 -7.36 41.70 74.00 -32.30 H Peak
3907.000 43.28 -1.38 41.90 74.00 -32.10 H Peak
4879.000 51.76 2.01 53.77 74.00 -20.23 H Peak
4879.000 39.19 2.01 41.20 54.00 -12.80 H AVG
REMARKS:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2.

3.

Radiated emissions measured in frequency above 1000MHz were made with an instrument using
peak/average detector mode.

Average test would be performed if the peak result were greater than the average limit or as required by the
applicant.

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.

Measurements above show only up to 6 maximum emissions noted, or would be lesser, with “N/A ” remark,
if no specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and
considered that's already beyond the background noise floor.

Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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Test Mode: TX / IEEE 802.11g (CH High)
Ambient temperature: 24°C

Tested by: Mack Li
Date: October 12, 2014

Relative humidity: 52 % RH

Frequency Reading Cc::r:(t:(t,i:n Result Limit Margin Argg:;na Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB) (VIH)

1000.0000 47.70 -8.82 38.88 74.00 -35.12 \% Peak
1666.000 49.14 -9.76 39.38 74.00 -34.62 \Y Peak
1990.000 53.65 -8.32 45.33 74.00 -28.67 V Peak
2863.000 44.05 -4.46 39.59 74.00 -34.41 \Y Peak
3214.000 43.87 -3.41 40.46 74.00 -33.54 V Peak
4924.000 46.68 219 48.87 74.00 -25.13 \% Peak
1000.0000 50.94 -8.82 42.12 74.00 -31.88 H Peak
1666.000 50.49 -9.76 40.73 74.00 -33.27 H Peak
2233.000 47.67 -7.33 40.34 74.00 -33.66 H Peak
2827.000 44.92 -4.63 40.29 74.00 -33.71 H Peak
4213.000 41.59 -0.41 41.18 74.00 -32.82 H Peak
4924.000 47.67 219 49.86 74.00 -24.14 H Peak

REMARKS:

1.
2.

3.

Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

Radiated emissions measured in frequency above 1000MHz were made with an instrument using
peak/average detector mode.

Average test would be performed if the peak result were greater than the average limit or as required by the
applicant.

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.

Measurements above show only up to 6 maximum emissions noted, or would be lesser, with “N/A ” remark,
if no specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and
considered that's already beyond the background noise floor.

Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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Test Mode: TX /IEEE 802.11n HT20 MHz(CH Low) Tested by: Mack Li
Ambient temperature: 24°C Relative humidity: 52 % RH Date: October 12, 2014
Frequency Reading Cc::r:(t:(t,i:n Result Limit Margin Ante(r\l;;ﬁ)Pole Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
3313.000 42.59 -3.23 39.36 74.00 -34.64 \% Peak
4042.000 40.87 -0.92 39.95 74.00 -34.05 Vv Peak
4825.000 47.55 1.78 49.33 74.00 -24.67 Vv Peak
5842.000 39.03 3.12 42.15 74.00 -31.85 Vv Peak
6877.000 40.41 717 47.58 74.00 -26.42 \% Peak
7768.000 40.48 9.20 49.68 74.00 -24.32 \% Peak
2224.000 49.69 -7.36 42.33 74.00 -31.67 H Peak
3862.000 40.61 -1.55 39.06 74.00 -34.94 H Peak
4816.000 44.84 1.74 46.58 74.00 -27.42 H Peak
5788.000 39.80 3.03 42.83 74.00 -31.17 H Peak
6958.000 40.07 7.52 47.59 74.00 -26.41 H Peak
7669.000 40.36 9.00 49.36 74.00 -24.64 H Peak
REMARKS:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2. Radiated emissions measured in frequency above 1000MHz were made with an instrument using
peak/average detector mode.

3. Average test would be performed if the peak result were greater than the average limit or as required by the

applicant.

4. 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.

5. Measurements above show only up to 6 maximum emissions noted, or would be lesser, with “N/A ” remark,
if no specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and
considered that's already beyond the background noise floor.

6. Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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FCCID KA2HPW220AVA1 Report No. T141009N06-RP1

Test Mode: TX/IEEE 802.11n HT20 MHz(CH Mid)
Ambient temperature: 24°C

Tested by: Mack Li
Date: October 12, 2014

Relative humidity: 52 % RH

Frequency Reading Co;;i::(t,i:n Result Limit Margin Ante(lo?:)Pole Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
4105.000 40.74 -0.73 40.01 74.00 -33.99 \Y Peak
4879.000 48.96 2.01 50.97 74.00 -23.03 \% Peak
5986.000 39.86 3.37 43.23 74.00 -30.77 V Peak
6886.000 41.44 7.21 48.65 74.00 -25.35 \% Peak
7669.000 40.85 9.00 49.85 74.00 -24.15 \% Peak
8434.000 40.15 9.41 49.56 74.00 -24.44 \% Peak
2224.000 47.46 -7.36 40.10 74.00 -33.90 H Peak
4042.000 41.17 -0.92 40.25 74.00 -33.75 H Peak
4870.000 47.52 1.97 49.49 74.00 -24.51 H Peak
6112.000 40.69 3.87 44 .56 74.00 -29.44 H Peak
7624.000 41.04 8.92 49.96 74.00 -24.04 H Peak
8425.000 40.66 9.42 50.08 74.00 -23.92 H Peak
REMARKS:

1. Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

2. Radiated emissions measured in frequency above 1000MHz were made with an instrument using
peak/average detector mode.

3.

Average test would be performed if the peak result were greater than the average limit or as required by the
applicant.

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.

Measurements above show only up to 6 maximum emissions noted, or would be lesser, with “N/A ” remark,
if no specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and
considered that's already beyond the background noise floor.

Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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FCCID KA2HPW220AVA1 Report No. T141009N06-RP1
Test Mode: TX/IEEE 802.11n HT20 MHz(CH High) Tested by: Mack Li
Ambient temperature: 24°C Relative humidity: 52 % RH Date: October 12, 2014
Frequency Reading Co;;i::(t,i:n Result Limit Margin Ante(r:l?:)Pole Remark
(MHz) (dBuV) (dB/m) (dBuV/m) | (dBuV/m) (dB)
4033.000 40.66 -0.94 39.72 74.00 -34.28 \% Peak
4924.000 43.90 2.19 46.09 74.00 -27.91 \Y, Peak
5716.000 40.07 2.91 42.98 74.00 -31.02 V Peak
6994.000 39.85 7.67 47.52 74.00 -26.48 \Y, Peak
7651.000 40.33 8.97 49.30 74.00 -24.70 \Y Peak
8461.000 40.48 9.40 49.88 74.00 -24.12 V Peak
2215.000 47.27 -7.40 39.87 74.00 -34.13 H Peak
3961.000 40.98 -1.18 39.80 74.00 -34.20 H Peak
4924.000 43.90 219 46.09 74.00 -27.91 H Peak
6094.000 40.73 3.80 44 .53 74.00 -29.47 H Peak
7543.000 39.08 8.76 47.84 74.00 -26.16 H Peak
8362.000 40.19 9.45 49.64 74.00 -24.36 H Peak
REMARKS:

1.
2.

3.

Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

Radiated emissions measured in frequency above 1000MHz were made with an instrument using
peak/average detector mode.

Average test would be performed if the peak result were greater than the average limit or as required by the
applicant.

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.

Measurements above show only up to 6 maximum emissions noted, or would be lesser, with “N/A ” remark,
if no specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and
considered that's already beyond the background noise floor.

Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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FCCID KA2HPW220AVA1 Report No. T141009N06-RP1
Test Mode: TX /IEEE 802.11n HT40 MHz(CH Low) Tested by: Mack Li
Ambient temperature: 24°C Relative humidity: 52 % RH Date: October 12, 2014
Frequency Reading Co;;i::(t,i:n Result Limit Margin Ante(r:l?:)Pole Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
3844.000 41.67 -1.62 40.05 74.00 -33.95 \% Peak
4816.000 41.71 1.74 43.45 74.00 -30.55 \% Peak
5815.000 40.26 3.08 43.34 74.00 -30.66 V Peak
6526.000 39.95 5.66 45.61 74.00 -28.39 \% Peak
7201.000 39.57 8.09 47.66 74.00 -26.34 V Peak
8407.000 40.04 9.43 49.47 74.00 -24.53 V Peak
3736.000 42.85 -2.02 40.83 74.00 -33.17 H Peak
4870.000 41.14 1.97 43.11 74.00 -30.89 H Peak
5338.000 41.33 2.54 43.87 74.00 -30.13 H Peak
6562.000 39.43 5.81 45.24 74.00 -28.76 H Peak
7192.000 39.34 8.07 47 .41 74.00 -26.59 H Peak
7741.000 40.54 9.14 49.68 74.00 -24.32 H Peak
REMARKS:

1.
2.

3.

Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

Radiated emissions measured in frequency above 1000MHz were made with an instrument using
peak/average detector mode.

Average test would be performed if the peak result were greater than the average limit or as required by the
applicant.

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.

Measurements above show only up to 6 maximum emissions noted, or would be lesser, with “N/A ” remark,
if no specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and
considered that's already beyond the background noise floor.

Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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FCCID KA2HPW220AVA1 Report No. T141009N06-RP1
Test Mode: TX /IEEE 802.11n HT40 MHz(CH Mid) Tested by: Mack Li
Ambient temperature: 24°C Relative humidity: 52 % RH Date: October 12, 2014
Frequency Reading CoFr:é;;;iron Result Limit Margin Ante(r\1,r/1s)Pole Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
3736.000 41.82 -2.02 39.80 74.00 -34.20 V Peak
4870.000 43.71 1.97 45.68 74.00 -28.32 V Peak
5995.000 40.43 3.38 43.81 74.00 -30.19 Vv Peak
6985.000 40.03 7.64 47.67 74.00 -26.33 Vv Peak
7678.000 39.67 9.02 48.69 74.00 -25.31 Vv Peak
8425.000 40.25 9.42 49.67 74.00 -24.33 V Peak
3718.000 41.99 -2.08 39.91 74.00 -34.09 H Peak
4879.000 44.79 2.01 46.80 74.00 -27.20 H Peak
5878.000 39.61 3.19 42.80 74.00 -31.20 H Peak
6850.000 40.29 7.05 47.34 74.00 -26.66 H Peak
7777.000 39.65 9.22 48.87 74.00 -25.13 H Peak
8470.000 40.23 9.39 49.62 74.00 -24.38 H Peak
REMARKS:

1.
2.

3.

Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

Radiated emissions measured in frequency above 1000MHz were made with an instrument using
peak/average detector mode.

Average test would be performed if the peak result were greater than the average limit or as required by the
applicant.

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.

Measurements above show only up to 6 maximum emissions noted, or would be lesser, with “N/A ” remark,
if no specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and
considered that's already beyond the background noise floor.

Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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FCCID KA2HPW220AVA1 Report No. T141009N06-RP1
Test Mode: TX /IEEE 802.11n HT40 MHz(CH High) Tested by: Mack Li
Ambient temperature: 24°C Relative humidity: 52 % RH Date: October 12, 2014
Frequency Reading Co;;i::(t,i:n Result Limit Margin Ante(r:l?:)Pole Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
4069.000 41.51 -0.84 40.67 74.00 -33.33 \% Peak
4906.000 44.09 212 46.21 74.00 -27.79 \% Peak
6238.000 39.89 4.42 44 .31 74.00 -29.69 Vv Peak
7003.000 39.85 7.71 47.56 74.00 -26.44 \% Peak
7813.000 39.56 9.29 48.85 74.00 -25.15 V Peak
8596.000 39.41 9.32 48.73 74.00 -25.27 \% Peak
3745.000 42.67 -1.98 40.69 74.00 -33.31 H Peak
4906.000 43.08 212 45.20 74.00 -28.80 H Peak
5779.000 40.70 3.02 43.72 74.00 -30.28 H Peak
6877.000 40.77 717 47.94 74.00 -26.06 H Peak
7741.000 40.54 9.14 49.68 74.00 -24.32 H Peak
8362.000 40.24 9.45 49.69 74.00 -24.31 H Peak
REMARKS:

1.
2.

3.

Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamental frequency.

Radiated emissions measured in frequency above 1000MHz were made with an instrument using
peak/average detector mode.

Average test would be performed if the peak result were greater than the average limit or as required by the
applicant.

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.

Measurements above show only up to 6 maximum emissions noted, or would be lesser, with “N/A ” remark,
if no specific emissions from the EUT are recorded (ie: margin>20dB from the applicable limit) and
considered that's already beyond the background noise floor.

Margin (dB) = Remark result (dBuV/m) — Average limit (dBuV/m).
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FCCID KA2HPW220AVA1

Report No.

8.5.4 RESTRICTED BAND EDGES

Test Plot
IEEE 802.11b mode
Band Edges (CH Low)

Detector mode: Peak

Polarity: Vertical

Marker 1 2410080000000 GHE

Rl Cffead 10 4B
Ref 128,90 d8py

EVBW 1.0 MHz

L4103 DR GHE
2 00 Gt |

A0LTTH By
S8.508 afluy |

g Typa: Lag-Pws
Ao = 19000

Detector mode: Average

Polarity: Vertical

Marker 3 2 386200000000 GHE

Rl Cffead 10 4B
Ref 128,90 d8py

S1art 231000 GHz

Mg Typa: Lag-Pws
AwgHoid: 8150

FRes BW 1.0 MHz EVBW 10 Hz
“! 0 865 aBuv
| 40390 aluy |
| B2 ABuy |
; 1
]
T
a
@
10
i1
—
No Frequency | Reading | Corrected Result Limit Margin Detector Antenna
' (MHz) (dBuV) (dB) (dBuV) (dBuv) (dB) Pole
1 2390.0000 51.91 -6.60 58.51 74.00 -15.49 Peak Vertical
2 2390.0000 41.79 -6.60 48.39 54.00 -5.61 Average Vertical
3 2386.2000 46.23 -6.60 52.83 54.00 -1.17 Average Vertical
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Avgitiold-= 100100

FCCID KA2HPW220AVA1 Report No. T141009N06-RP1
Detector mode: Peak Polarity: Horizontal
:Murul 1 2.410200000000 GHz gt : Avg Type: Log-Per

Feaf Offswt 10 a8

Rl 126.89 dBpV

S1art 2,31000 GHz Blop 243000 GHz
o5 BW 1.0 MHz #FVEW 1.0 MHz Sweep 1.000 ms (1001 pis)

.l- LAND 30 GHz | 1RTE3E By |
i ..... ZIH 00 GHz | ET.243 gbuy |
3 i |
4
L]
T
a
L]
1@
"
—
Detector mode: Average Polarity: Horizontal

T T E—T

iﬂurur 3 2386200000000 GHz

Feef Offgat 10 ol
Refl 126.99 dBpv

S1art 2,31000 GHz Btop 249000 GHz
o5 BW 1.0 MHz #FVEW 10 Hz Sweep 0357 & (1001 pis)

.'I BEIBE By |
Hd &7 550 gy |
} ST102 dBuV |
s !
L]
T
a
]
12
"
e— |
No Frequency | Reading | Corrected Result Limit Margin Detector Antenna
’ (MHz) (dBuV) (dB) (dBuVv) (dBuV) (dB) Pole
1 2390.0000 50.64 -6.60 57.24 74.00 -16.76 Peak Horizontal
2 2390.0000 41.39 -6.60 47.99 54.00 -6.01 Average | Horizontal
3 2386.2000 45,59 -6.60 52.19 54.00 -1.81 Average | Horizontal
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FCCID KA2HPW220AVA1 Report No. T141009N06-RP1

Band Edges (CH High)
Detector mode: Peak Polarity: Vertical

Marker 1 2460550000000 GHr T g Trpe: Log P
ﬁiﬂ o = BO0AGE

Rl Cffead 10 4B
Ref 128,90 d8py

1

¢

“Hiop 2.50000 GHz
=Res BW 1.0 MMz EVBW 1.0 MHz Sweep 1,000 ms (1001 pts)

! 103385 dBuy
g G600 afluy |
: i
-]
]
T
a
@
10
i1
W_
Detector mode: Average Polarity: Vertical

Marker 1 2458750000000 GHr T Avg Type LogPar
ApgHold 3160

Rl Cffead 10 4B
Ref 128,90 d8py

=Res BW 1.0 MMz EVBW 10 Hz

“! AER TS GHE 100.224 dBuY
g AR B0 Gz 46893 abuy |
3 ! !
-]
]
T
a
@
10
i1
W_
No Frequency | Reading | Corrected Result Limit Margin Detector Antenna
' (MHz) (dBuVv) (dB) (dBuVv) (dBuVv) (dB) Pole
2483.5000 48.81 -6.24 55.05 74.00 -18.95 Peak Vertical
2483.5000 40.45 -6.24 46.69 54.00 -7.31 Average Vertical
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FCCID KA2HPW220AVA1

Report No. T141009N06-RP1

Detector mode: Peak

Polarity: Horizontal

T —T

Marker 1 2461000000000 GHz

Feef Offgst 10 a8
Rel 126.99 dBpV

Start 245000 GHz

&6 BW 1.0 MHz

.*I

FYEW 1.0 MHz

Avg Type: Log-Per
Avgitiold-= 100100

BMoa

Blop 250000 GHz
Sweep 1.000 ms (1001 pis)

= T B e L 3

AR 09 GHz |
483 50 GHz|

FOZ O3S Sy |
BRI gBuY |

Detector mode: Average

Polarity: Horizontal

T T E—T

.Dlsplu'.r Lirsie 54.00 dBuv

Feef Offgat 10 ol
Refl 126.99 dBpv

Start 245000 GHz

&6 BW 1.0 MHz

FWEW 10 Hz

Btop 2.50000 GHz
Sweep 1809 s (1001 pis)

= T B e e R

2401 599 GHz |
2483 50 GHz|

FERRL By |
£5.169 gBuy |

e— |
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 2483.5000 49.00 -6.24 55.24 74.00 -18.76 Peak Vertical
2 2483.5000 39.93 -6.24 46.17 54.00 -7.83 Average Vertical
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FCCID KA2HPW220AVA1

Report No.

T141009N06-RP1

IEEE 802.11g mode
Band Edges (CH Low)
Detector mode: Peak

Polarity: Vertical

Marker 1 2405400000000 GHE

Rl Cffead 10 4B
Ref 128,90 d8py

e i e e e et g et

S1art 231000 GHz

=Res BW 1.0 MMz EVBW 1.0 MHz

g Typa: Lag-Pws
Ao = 19000

“Hiop 243000 GHz
Sweep 1,000 ms (1001 pts)

1 LA 40 GHE | 102 AR BV
g LY 00GHD,  T17a0 by
4
-
&
7
a
L4
10
1
=
e—

Detector mode: Average

Polarity: Vertical

Display Line 54,00 dBuyV

Rl Cffead 10 4B
Ref 128,90 d8py

S1art 271000 GHZ
lefies BW 1,0 MHz EVEW 10 Hz

g Trpe Log-Pae
AvgHeid 2150

F

k]

i

-]

]

T

a

@

10

i1

W_
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuVv) (dB) (dBuV) (dBuv) (dB) Pole

1 2390.0000 65.12 -6.60 71.72 74.00 -2.28 Peak Vertical
2 2390.0000 44.42 -6.60 51.02 54.00 -2.98 Average Vertical
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FCCID KA2HPW220AVA1

Report No. T141009N06-RP1

Detector mode: Peak

Polarity: Horizontal

T —T

Marker 1 2. 407630000000 GHz

Feaf Offswt 10 a8
Rel 126.99 dBpV

Start 2,31000 GHz

FYEW 1.0 MHz

Avg Type: Log-Per
Avgitiold-= 100100

Blop 243000 GHz
Sweep 1.000 ms (1001 pis)

= B e e

s BW 1.0 MHz

LA0T B8 GHz |
38090 GHz |

Y6 Sy |
T0.708 e |

Detector mode: Average

Polarity: Horizontal

T T E—T

Marker 1 2.405

160000000 GHz

Feef Offgat 10 ol
Refl 126.99 dBpv

Start 2,31000 GHz

FWEW 10 Hz

[

Btop 249000 GHz
Sweep 0357 & (1001 pis)

= D Bl e e R

s BW 1.0 MHz

FOAIT SBwY |
B2 gBuy |

e— |
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 2390.0000 64.11 -6.60 70.71 74.00 -3.29 Peak Horizontal
2 2390.0000 43.63 -6.60 50.23 54.00 -3.77 Average | Horizontal
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Report No. T141009N06-RP1

Band Edges (CH High)
Detector mode: Peak

Polarity: Vertical

Videa BW 1.0 MHz

= O e |

Rl Cffead 10 4B
Ref 128,90 d8py

=Res BW 1.0 MMz

g Typa: Lag-Pws
Ao = 19000

e,

T
e ko

EVBW 1.0 MHz

101,300 By
TO856 afluy |

2

Sweep 1,000 ms (1001 pts)

“Hiop 2.50000 GHz

i

Detector mode: Average

Polarity: Vertical

Display Line 54,00 dBuyV

Rl Cffead 10 4B
Ref 128,90 d8py

=Res BW 1.0 MMz

g Type: Lag-Pws
AegHols: 2100

EVBW 10 Hz

“! $0.126 dBwY

g LEFELT T

3 !

-]

]

T

a

@

10

i1

W_
No Frequency | Reading | Corrected Result Limit Margin Detector Antenna
' (MHz) (dBuVv) (dB) (dBuVv) (dBuV) (dB) Pole

1 2483.5000 64.62 -6.24 70.86 74.00 -3.15 Peak Vertical
2 2483.5000 43.00 -6.24 49.24 54.00 -4.77 Average Vertical
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FCCID KA2HPW220AVA1 Report No. T141009N06-RP1

Detector mode: Peak Polarity: Horizontal

. - = ) hvg Type: LogPer
Display Ling 74,00 dBpV : A."“H"’“T“g‘w

Feef Offgst 10 a8
Rel 126.99 dBpV

Btop 72.50000 GHz

Start 2.45000 GH2
&6 BW 1.0 MHz FYEW 1.0 MHz Sweep 1.000 ms (1001 pis)

FOCLBEN By |

1

EEENEE FRLE0D gbuY |

3 |

d

4

L]

T

a

]

12

"
e e— — |
Detector mode: Average Polarity: Horizontal

Marker 1 2455500000000 GHz

Feef Offgat 10 ol

Rl 12699 dBpv

S1art 2,45000 GHz Btop 250000 GHz
o5 BW 1.0 MHz #FVEW 10 Hz Sweep 1809 s (1001 pis)

1

 IEE RN

p!

d

4

L]

T

a

]

12

"

e— |
Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuVv) (dB) (dBuV) (dBuV) (dB) Pole
2483.5000 63.26 -6.24 69.50 74.00 -4.50 Peak Horizontal
2483.5000 42.04 -6.24 48.28 54.00 -5.72 Average | Horizontal
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Report No.

IEEE 802.11n HT20 MHz mode
Band Edges (CH Low)
Detector mode: Peak

Polarity: Vertical

Marker 1 2405160000000 GHE

Rl Cffead 10 4B
Ref 128,90 d8py

EVBW 1.0 MHz

A5 18 GHE

2 g 99,177 SBuY
200 00 bl |

SRS aluy |

EEL TR L Bl = =

g Typa: Lag-Pws
Ao = 19000

“Hiop 243000 GHz
Sweep 1,000 ms (1001 pts)

i

Detector mode: Average

Polarity: Vertical

Marker 1 2405160000000 GHE

Rl Cffead 10 4B
Ref 128,90 d8py

=Res BW 1.0 MMz EVBW 10 Hz

A5 18 GHE

2 g A7 823 dBuY
200 00 bl |

AT.020 afluy |

= O e |

g Typa: Lag-Pas
AwgHoid 17150

i

fe——
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuVv) (dB) (dBuVv) (dBuV) (dB) Pole
1 2390.0000 63.10 -6.60 69.70 74.00 -4.30 Peak Vertical
2 2390.0000 40.43 -6.60 47.03 54.00 -6.97 Average Vertical
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FCCID KA2HPW220AVA1 Report No. T141009N06-RP1

Detector mode: Peak Polarity: Horizontal

T —T

= Avg Type: LogPar
Sweep Time 1.00 ms A::.;,;quqm

Feaf Offswt 10 a8

Rl 126.89 dBpV

Blop 243000 GHz

Start 2.31000 GHz2
s BW 1.0 MHz FYEW 1.0 MHz Sweep 1.000 ms (1001 pis)

.l- L4006 8 GHz | IR0 ERE FBuY |

i ..... L3890 00 GHz | 714922 abuy |

3 i |

4

L]

T

a

L]

1@

"
= .
Detector mode: Average Polarity: Horizontal

T T E—T

iﬂurul 1 2.405520000000 GHz

Feef Offgat 10 ol

Rl 12699 dBpv

S1art 2,31000 GHz Btop 249000 GHz
o5 BW 1.0 MHz #FVEW 10 Hz Sweep 0357 & (1001 pis)

.l- A0S & GHz | BE RS GBuY |

i ..... L.330 00 GHz| LB 6B FBUY |

: ! !

4

|

T

i

L]

1

n

e— |
Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
2390.0000 64.53 -6.60 7113 74.00 -2.87 Peak Horizontal
2390.0000 42.08 -6.60 48.68 54.00 -5.32 Average | Horizontal
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Report No. T141009N06-RP1

Band Edges (CH High)

Detector mode: Peak Polarity: Vertical

T e m—y ey
Y ’ Y ST e 3
Marker 1 2.457500000000 GHz Mg Trpe: LogPwr st

Ao = 19000

Rl Cffead 10 4B
Ref 128,90 d8py

“Hiop 2.50000 GHz
Sweep 1,000 ms (1001 pts)

=Res BW 1.0 MMz EVBW 1.0 MHz

LAST B0 GHE

: 100,344 BV

2 TABYBOGHal 10850 u |

3 | |

.1

&

T

a

#

10

i1
W_
Detector mode: Average Polarity: Vertical
T oy —ry " : =l
Marker 1 2.455000000000 GHz ArsTrpe Log e T

Rl Cffead 10 4B
Ref 128,90 d8py

=Res BW 1.0 MMz EVBW 10 Hz

LASS 0O GHE

“! BEATH JBuY

g AR B0 R 49381 aluy |

3 ! !

-]

]

T

a

@

10

i1

W_
No Frequency | Reading | Corrected Result Limit Margin Detector Antenna
' (MHz) (dBuVv) (dB) (dBuVv) (dBuVv) (dB) Pole

1 2483.5000 64.42 -6.24 70.66 74.00 -3.34 Peak Vertical
2 2483.5000 4311 -6.24 49.35 54.00 -4.65 Average Vertical
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Detector mode: Peak

Polarity: Horizontal

Marker 1 2457900000000 GHz

Feef Offgst 10 a8
Rel 126.99 dBpV

Start 245000 GHz

FYEW 1.0 MHz

Avg Type: Log-Per
Avgitiold-= 100100

Blop 250000 GHz
Sweep 1.000 ms (1001 pis)

= T B e L 3

&6 BW 1.0 MHz

FEALS SEuY |
T1.301 gbuy |

Detector mode: Average

Polarity: Horizontal

Marker 1 2.455

100000000 GHz

Feef Offgat 10 ol

Rl 12699 dBpv

Start 245000 GHz

FWEW 10 Hz

Btop 2.50000 GHz
Sweep 1809 s (1001 pis)

&6 BW 1.0 MHz

.l. BE.THE GBuY |

EEENE 4754 gBuY |

i :

4

|

T

i

L]

1

n

e— |
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole

1 2483.5000 65.06 -6.24 71.30 74.00 -2.70 Peak Horizontal
2 2483.5000 41.61 -6.24 47.85 54.00 -6.15 Average Horizontal
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IEEE 802.11n HT20 MHz mode
Band Edges (CH Low)

Detector mode: Peak Polarity: Vertical
T e m—y " st
Marker 1 2.436420000000 GHz At lag i :

Rl Cffead 10 4B
Ref 128,90 d8py

“Hiop 245000 GHz
EVBW 1.0 MHz Sweep 1,000 ms (1001 pts)

LAMS AT GH2 AT 433 dBuy
L 00 Gt | BTAS3 afluy |

_—

Detector mode: Average Polarity: Vertical

[T ———— ey

Marker 1 2430720000000 GHr T Avg Type LogPar - _
AegHold: 2o

. [l > Hz!

Rl Cffead 10 4B
Ref 128,90 d8py

S1art 231000 GHZ
lefies BW 1,0 MHz EVEW 10 Hz

“Hinp 245000 GHz
Sweep 10,92 s (1001 pes)

! B8 dBuv

g 60940 abuy |

3 |

-]

]

T

a

@

10

i1

W_
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole

1 2390.0000 60.85 -6.60 67.45 74.00 -6.55 Peak Vertical
2 2390.0000 44.35 -6.60 50.95 54.00 -3.05 Average Vertical
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Detector mode: Peak

Polarity: Horizontal

Marker 1 2438940000000 GHz

Feaf Offswt 10 a8
Rel 126.99 dBpV

Start 2,31000 GHz

Avg Type: Log-Per
Avgitiold-= 100100

Blop 245000 GHz
Sweep 1.000 ms (1001 pis)

= B e e

s BW 1.0 MHz

A8 B GHE
39000 GHz |

FYEW 1.0 MHz

PERIN SBuY |
BE221 gbuY |

Detector mode: Average

Polarity: Horizontal

T T E—T

iﬂurul 1 2.438220000000 GHz

Feef Offgat 10 ol
Refl 126.99 dBpv

Start 2,31000 GHz

FWEW 10 Hz

e R e

Blop 245000 GHz
Sweep 1002 s (1001 pis)

= D Bl e e R

s BW 1.0 MHz

L4082 GHz |
238000 GHz|

ELO00 @By |
61436 abuy |

e— |
No. Frequency | Reading | Corrected Result Limit Margin Detector Antenna
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 2390.0000 61.62 -6.60 68.22 74.00 -5.78 Peak Horizontal
2 2390.0000 44.84 -6.60 51.44 54.00 -2.56 Average | Horizontal
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Band Edges (CH High)

Detector mode: Peak Polarity: Vertical

T e m—y

Marker 1 2445660000000 GHr T g Trpe: Log P
11 ﬁiﬂ o = BO0AGE

Rl Cffead 10 4B
Ref 128,90 d8py

S1art 243000 GHz
lefies BW 1,0 MHz EVEW 1.0 MHz

“Hiop 2.50000 GHz
Sweep 1,000 ms (1001 pts)

! BT 44 JBuY
g HO32Y aluy |
: i
-]
]
T
a
@
10
i1
W_
Detector mode: Average Polarity: Vertical

T e m—y

- — & i ——
Display Ling 54.00 dBuy ‘L:':H;"P:rlm

Rl Cffead 10 4B
Ref 128,90 d8py

S1art 2430006H2 0 Bu
lefies BW 1,0 MHz EVEW 10 Hz

Slop 2.50000 GHz
Bweep 5458 s (1001 pes)

! BASE] dBuY

g SLATH afuy|

3 !

-]

]

T

a

@

10

i1

W_
No Frequency | Reading | Corrected Result Limit Margin Detector Antenna
' (MHz) (dBuVv) (dB) (dBuVv) (dBuV) (dB) Pole

1 2483.5000 64.08 -6.24 70.32 74.00 -3.68 Peak Vertical
2 2483.5000 46.44 -6.24 52.68 54.00 -1.32 Average Vertical
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Detector mode: Peak

Polarity: Horizontal

T —T

Feef Offgst 10 a8

Rl 126.89 dBpV

Start 243000 GHz

Marker 1 2446800000000 GHz

FYEW 1.0 MHz

Avg Type: Log-Per
Avgitiold-= 100100

Blop 250000 GHz
Sweep 1.000 ms (1001 pis)

&6 BW 1.0 MHz

= T B e L 3

L4408 39 GHz |
2483 50 GHz|

OG0 GBuY |
BTE43 BN |

Detector mode: Average

Polarity: Horizontal

T T E—T

.Dlsplu'.r Lirsie 54.00 dBuv

Feef Offgat 10 ol

Rl 12699 dBpv

Start 243000 GHz

FWEW 10 Hz

Btop 2.50000 GHz
Sweep 54358 s (1001 pis)

&6 BW 1.0 MHz

= T B e e R

2440 B GHz |
ZAS 50 GHz,

BZETS dBuy |
BLLEAT aBuy |

e— |
No Frequency | Reading | Corrected Result Limit Margin Detector Antenna
: (MHz) (dBuV) (dB) (dBuV) (dBuV) (dB) Pole
1 2483.5000 61.30 -6.24 67.54 74.00 -6.46 Peak Horizontal
2 2483.5000 44.40 -6.24 50.64 54.00 -3.36 Average Horizontal
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8.6 POWERLINE CONDUCTED EMISSIONS

LIMITS

§ 15.207 (a) Except as shown in paragraph (b) and (c) this section, for an intentional
radiator that is designed to be connected to the public utility (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 the limits in the following
table, as measured using a 50 yH/50 ohms line impedance stabilization network (LISN).
Compliance with the provisions of this paragraph shall be based on the measurement of
the radio frequency voltage between each power line and ground at the power terminal.

The lower limit applies at the boundary between the frequency ranges.

Frequency of Emission (MHz) Conducted limit (dBuv)
Quasi-peak Average
0.15-0.5 66 to 56 56 to 46
05-5 56 46
5-30 60 50

TEST EQUIPMENTS

The following test equipments are used during the conducted power line tests

Conducted Emission room #1
Name of Equipment Manufacturer Model Serial Number | Calibration Due
EMI TEST RECEIVER ESCI 100783 03/08/2015
LISN(EUT) ROHDE&SCHWARZ | ENV216 101543-WX 04/19/2015
LISN EMCO 3825/2 8901-1459 03/08/2015
Temp. / Humidity VICTOR HTC-1 N/A 03/03/2015
Meter
e-3 (5.04211c)
Test S/IW
R&S (2.27)
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TEST SETUP
Vertical ground reference plane
/* EMI Test Receiver
y ——
oBoon @)
40cm f/ Do
> ] e
~ EUT ] s, | (O
/| | {
. J
L
D W 80cm /J
AT . "
‘ 7 ;57‘;7\‘7
A\ LISN ~ Horizontal ground reference plane
Bonded to horizontal ground reference plane
Powerline of Powerline of
Peripherals EUT
120VAC TSN @ 120VAC
L.I.S.N.
/ 60Hz [LISN. LISN. / 60Hz

120VAC |
/60Hz

TEST PROCEDURE

EUT & Peripherals

—— Isolate Transformer

EMI Test Receiver

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and
80cm above the horizontal ground plane. The EUT IS CONFIGURED IN ACCORDANCE
WITH ANSI C63.4.
The resolution bandwidth is set to 9 kHz for both quasi-peak detection and average

detection measurements.
Line conducted data is recorded for both NEUTRAL and LINE.

TEST RESULTS

No non-compliance noted.
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CONDUCTED RF VOLTAGE MEASUREMENT

Model No. DHP-W220AV Test Mode Carrier on
Environmental o Resolution
Conditions 24.5 ,55% RH Bandwidth  |° KM?
Tested by Vis Liang
Line
(The chart below shows the highest readings taken from the final data.)
Data: 3
80 Level (dBuv) Date: 2014-10-15
T
40 3 4 .
0
0.535 1 1.705
Frequency (MHz)
Freq. | LISN | Cable | Meter IMeasured| Limits | Over |
[Factor | Loss | Readingl| Lewel | | Limits | Detector
MHz | dE | dE | dBu¥ | dBu¥ | dBu¥ | dBu¥V |
0.%8 | &.00 | 0.24 | 34.41 | 42,65 | &0.00 1-17.35% | QP
0.59 | 7.99 | 0,25 | 3348 | 41.72 | &0.00 [-18.28 | QP
076 | 7,93 | 0,20 | 2298 | 37,17 | 60,00 1-22.82 | qp
0.97 1 7.87 | 0.24 | 27,67 | 35,78 | &0.00 1-24.22 | QP
.15 | 7.86 | 0.24 | 29,18 | 37.29 | &a0.00 [-22.71 | QF
1.42 | 7.8 | 0.25 | 2A6.6% | 34,80 | &0.00 [-25.20 | QF

NOTE:
1. Measured Level (dBuV) = LISN Factor (dB) + Cable Loss (dB)+ Meter Reading (dBuV)
2. Over Limit (dBuV) = Measured Level (dBuV) — Limits (dBuV)
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Model No. DHP-W220AV Test Mode |Carrier on
Environmental o Resolution
Conditions 24.5 , 55% RH Bandwidth |2 K2
Tested by Vis Liang
Neutral
(The chart below shows the highest readings taken from the final data.)
Data: 4
80 Level (dBuv) Date: 2014-10-15
i
40 r , | 3
L b
LA
I]I].535 1 1.705
Frequency (MHz)
‘Freq. | LISN | Cable | Meter IMeasured| Limits | Over |
[Factor | Loss | Readingl Lewvel | | Limits | Detector
MH= | dE | dB | dBuV | dBu¥ [ dBu¥V | dBu¥ |
o.58 1 8,04 | 024 | 33,60 | 41,89 | 40,00 |-18.11 | ¢F
0069 1 &.00 | 026 | 29,47 | 37,93 | &0.00 1-22.07 | QP
097 | 793 | 0,24 | 28,67 | 24,82 | 60,00 1-23.17 | QF
116 1 7,92 | 024 | 26,27 | 24,52 | 40,00 1-25.47 | QP
1,28 | 7,92 | 024 | 24,78 | 32,894 | 40,00 [1-27.06 | QF
1.9 | 7,92 1 0,25 | 27,44 | 3561 | &0.00 1-24.39 | gF

NOTE:
1. Measured Level (dBuV) = LISN Factor (dB) + Cable Loss (dB)+ Meter Reading (dBuV)
2. Over Limit (dBuV) = Measured Level (dBuV) — Limits (dBuV)
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Model No. DHP-W220AV Test Mode Carrier off
Environmental o Resolution
Conditions 24.5 . 55% RH Bandwidth |2 (2
Tested by Vis Liang
Line
(The chart below shows the highest readings taken from the final data.)
Data: 2
80 Level (dBuv) Date: 2014-10-15
\ |
\ |
40
2 A
11
7 1
T
ul.'l.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq. | LISN | Cable | Meter IMeasured| Limits | Over |
[Factor | Loss | Readingl| Lewel | | Limits | Detector
MH= | dE | dE [ dBu¥ | dBu¥ | dBu¥ | dBuV |
O.18 1 7.60 1010 I 2,51 110,22 | 54,68 [-44 .46 | AVERATE
0.1 1 7.60 | 0,110 | 23,95 | 31.66 | &4.68 |-33.02 | QP
027 | 7.82 1 014 | 12,43 | 20045 | 61,12 1-40.66 | QF
.27 1 7.88 1014 1 1,13 1 9,15 | 51,12 [-41.98 | AVERATE
0.99 | 7.86 | 0.24 | 2,14 | 10,24 | S6.00 |-45.76 | QP
0.99 | 7.86 |1 0.24 | -4.00 | 2,09 | 46,00 [-42.91 | AVERATE
2.54 1 320 | 0.26 | 2,09 | 1054 | S4.00 |-45.46 | QP
254 | 220 026 1 -4079 | 348 | 46,00 1-42.34 | AVERAGE
11.28 | 8,87 | 0.22 | 21.07 | 30.26 | &0.00 1-29.74 | QP
11.25 | 8.87 | 0.32 | 13,18 | 22.37 | 30.00 1-27.63 | AVERAGE
12,65 1 8,92 | 0,32 | 15,29 | 24,55 | 50,00 |-25.45 | AVERAGE
12,65 1 8,83 | 0,33 | 20.60 | 29,88 | &0.00 1-30.14 | QP

NOTE:
1. Measured Level (dBuV) = LISN Factor (dB) + Cable Loss (dB)+ Meter Reading (dBuV)
2. Over Limit (dBuV) = Measured Level (dBuV) — Limits (dBuV)
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Model No. DHP-W220AV Test Mode |Carrier off
Environmental o Resolution
Conditions 24.5 , 55% RH Bandwidth |2 K2
Tested by Vis Liang
Neutral
(The chart below shows the highest readings taken from the final data.)
Data: 1
80 Lewvel (dBuV) Date: 2014-10-15
\ |
\ |
40
1 -
] 1|:|1
| |
I]I].15 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq. | LISN | Cable | Meter IMeasured| Limits | Over |
[Factor | Loss | Reading!| Lewel | | Limits | Detector
MH= | dB | dEB | dBuW¥ | dBu¥ | dBu¥ | dBu¥
0.19 1 7.72 1 0.12 1 25.00 | 32.85 | 63.8% 1-31.13 | QF
o190 7,72 10,12 1 187 | 9,52 | 52,98 |-44 .46 | AVERAGE
028 [ 7.95 1015 1 1.82 | 9,92 | 30,68 1-40.76 | AVERAGE
028 | 795 | 015 | 14,810 | 22,91 | é0.68 1-37.77 | QP
060 [ &.04 10,25 | 0,69 | &.9% | Z&.00 [-47.02 | QP
0.60 [ &.04 1 0,25 | -6.001 | 228 | da.00 1-43.72 | AVERAGE
500 1 &.83 1 0,20 1 2,33 | 11,45 | &0,00 [1-43.55 | QP
5,00 &.83 10,20 | -4.09 | 5,03 | 50,00 1-44.97 | AVERAGE
11,87 | 8,93 | 0,32 | 20017 | 29,42 | 40,00 1-30.58 | QP
11,87 [ &.93 | 0,32 | 12,90 | 23,15 | 50,00 1-26.35 | AVERAGE
12,27 [ &.98 1 0,32 | 1590 | 25,21 | 50,00 1-24.79 | AVERAGE
13,27 | &.98 | 0,33 | 21.40 | 30,70 | &0.00 1-29.20 | QF

NOTE:
1. Measured Level (dBuV) = LISN Factor (dB) + Cable Loss (dB)+ Meter Reading (dBuV)
2. Over Limit (dBuV) = Measured Level (dBuV) — Limits (dBuV)
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8.7 DUTY CYCLE

LIMIT
Nil (No dedicated limit specified in the Rules)

MEASUREMENT EQUIPMENT USED

Name of Equipment Manufacturer Model Serial Number | Calibration Due

Spectrum Analyzer R&S FSEK 30 835253/002 SEP. 29, 2014

Remark: Each piece of equipment is scheduled for calibration once a year.

Spectrum
Analyzer

EUT

\ 4

TEST CONFIGURATION

TEST PROCEDURE

1. Place the EUT on the table and set it in transmitting mode.

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

3. Set center frequency of spectrum analyzer = operating frequency.

4. Set the spectrum analyzer as RBW=1MHz , VBW=3MHz, Span = OHz, a suitable Sweep
Time.

5. Repeat above procedures until all frequency measured were complete.

TEST RESULTS

No non-compliance noted.

TEST DATA
us Times Ton Total Ton times(ms)
Ton1 100000.000 1 100000.000 100.000
Ton2 0 0.000
Ton3 0 0.000
T 100.000
Ton 100.000
Tp(Ton+Toff) 100.000
Duty Cycle 1.000 100 %
Duty Factor 0.000
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9. ANTENNA REQUIREMENT
9.1 STANDARD APPLICABLE

For intentional device, according to FCC 47 CFR 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.
And according to FCC 47 CFR Section 15.247 (b), if 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 6dBi.

9.2 ANTENNA CONNECTED CONSTRUCTION

The antenna spec. As below:

Built-in antenna with 2.0dBi gain (Max)
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RADIATED RF MEASUREMENT SETUP
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ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP
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CONDUCTED EMISSION SETUP
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