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Model: AWAPN2403

1. GENERAL INFORMATION

1.1 Product Description for Equipment Under Test (EUT)

Client Information
Applicant:
Address of applicant:

Manufacturer:
Address of manufacturer:

AsiaRF Co., Ltd.

3F, No.176, Yongzhen Road, Yonghe District, New

Taipei City 234, Taiwan
AsiaRF Co., Ltd.

3F, No.176, Yongzhen Road, Yonghe District, New

Taipei City 234, Taiwan

General Description of EUT

Product Name: WiFi Router

Trade Name: ASIARF, WIODATA
Model No.: AWAPN2403
Adding Model(s): /

Rated Voltage: 5v DC

Power Adaptor Model:

MLF-012W0502000

Note: The test data is gathered from a production sample, provided by the manufacturer.

Technical Characteristics of EUT

Support Standards:

802.11b/g/n

Frequency Range:

2412-2462MHz, 2422-2452MHz

RF Output Power:

17.34 dBm (Conducted)

Data Rate: 1-11Mbps, 6-54Mbps, up to 150Mbps
Modulation: CCK, BPSK, QPSK, 16QAM, 64QAM
Quantity of Channels: 11/7

Channel Separation: 5MHz

Antenna Type: Integral Antenna

Antenna Gain: 1.0 dBi

Lowest Internal Frequency of EUT: 40MHz

Device Category:

Mobile Device

REPORT NO.: STR13038472I-1
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1.2 Test Standards

The following report is prepared on behalf of the AsiaRF Co., Ltd. in accordance with FCC Part 15, Subpart C,
and section 15.203, 15.205, 15.207, 15.209 and 15.247 of the Federal Communication Commissions rules.

The objective is to determine compliance with FCC Part 15, Subpart C, and section 15.203, 15.205, 15.207,
15.209 and 15.247 of the Federal Communication Commissions rules.

Maintenance of compliance is the responsibility of the manufacturer. Any modification of the product, which
result in lowering the emission, should be checked to ensure compliance has been maintained.

1.3 Test Methodology

All measurements contained in this report were conducted with ANSI C63.4-2003, American National Standard
for Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and Electronic Equipment in
the range of 9 kHz to 40 GHz. The public notice KDB 558074 for digital transmission systems shall be performed
also.

1.4 Test Facility

e FCC - Registration No.: 994117
SEM.Test Compliance Services 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 and the Registration is 994117.

¢ Industry Canada (IC) Registration No.: 7673A
The 3m Semi-anechoic chamber of SEM.Test Compliance Services Co., Ltd. has been registered by

Certification and Engineering Bureau of Industry Canada for radio equipment testing with Registration
No.: 7673A.

e CNAS Registration No.: L4062
Shenzhen SEM.Test Electronics Service Co., Ltd. is a testing organization accredited by China National
Accreditation Service for Conformity Assessment (CNAS) according to ISO/IEC 17025. The accreditation
certificate number is L4062. All measurement facilities used to collect the measurement data are located at
3/F, Jinbao Commerce Building, Xin’an Fanshen Road, Bao’an District, Shenzhen, P.R.C (518101)
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1.5 EUT Setup and Test Mode

The EUT was operated in the engineering mode to fix the Tx frequency that was for the purpose of the
measurements. All testing shall be performed under maximum output power condition, and to measure its highest
possible emissions level, more detailed description as follows:

Test Mode List

Test Mode Description
TM1 802.11b 2412MHz, 2437MHz, 2462MHz
TM2 802.11g 2412MHz, 2437MHz, 2462MHz
TM3 802.11n-HT20 2412MHz, 2437MHz, 2462MHz
TM4 802.11n-HT40 2422MHz, 2437TMHz, 2452MHz

Special Cable List and Details

Cable Description Length (m) Shielded/Unshielded With / Without Ferrite
DC Line 15 Unshielded Without Core
Auxiliary Equipment List and Details
Description Manufacturer Model Serial Number

/

/

/

REPORT NO.: STR13038472I-1
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2. SUMMARY OF TEST RESULTS

FCC Rules Description of Test Item Result
§ 15.203; § 15.247(b)(4)(i) Antenna Requirement Compliant
§ 15.207(a) Conducted Emission Compliant
} 15'247(2 ;2.§13513307(b)(1); RF Exposure Compliant
§ 15.247(e) Power Spectral Density Compliant
§ 15.247(a)(2) 6 dB Bandwidth Compliant
§ 15.247(b)(3) RF Output Power Compliant
§ 15.209(a)(d) Radiated Emission Compliant
§ 15.247(d) Band Edge (Out of Band Emissions) Compliant

N/A: not applicable

REPORT NO.: STR13038472I-1
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3. RF Exposure

3.1 Standard Applicable

According to Part 15.247(i), 1.1307(b)(1), and 2.1093, the portable transmitter must comply the RF exposure
requirements.

3.2 Test Result

This product complied with the requirement of the RF exposure, please see the RF Exposure report.
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4. Antenna Requirement

4.1 Standard Applicable

According to FCC Part 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.

4.2 Evaluation Information

This product has a permanent antenna, fulfill the requirement of this section.
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5. Power Spectral Density

5.1 Standard Applicable

According to 15.247(a)(1)(iii), For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of
continuous transmission.

5.2 Test Equipment List and Details

Description Manufacturer Model Serial Number | Cal. Date Due. Date
Spectrum Analyzer Agilent E4402B US41192821 | 2012-03-28 | 2013-03-27
Attenuator ATTEN ATS100-4-20 / 2012-03-28 | 2013-03-27

Statement of Traceability: All calibrations have been performed per the NVLAP requirements traceable to
the NIST.

5.3 Test Procedure

According to the KDB 558074, the test method of power spectral density as below:

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

2. Set analyzer center frequency to DTS channel center frequency.

3. Set the span to 1.5 times the DTS channel bandwidth.

4. Set the RBW = 3 kHz.

5. Set the VBW = 3 x RBW.

6. Detector = peak.

7. Sweep time = auto couple.

8. Trace mode = max hold.

9. Allow trace to fully stabilize.

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

11. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

5.4 Environmental Conditions

Temperature: 20°C
Relative Humidity: 54%
ATM Pressure: 1011 mbar
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5.5 Summary of Test Results/Plots

Test mode Test channel Chain 0 Reading | Chain 1 Reading Corrected Limit
dBm/3kHz dBm/3kHz dBm/3kHz dBm/3kHz
Low channel
-16.99 -16.73 -13.85 8
(2412MHz)
Middle ch |
802.11b acle channe -16.82 -16.93 -13.87 8
(2437MHz)
High channel
-17.31 -15.82 -13.49 8
(2462MHz)
Low channel
-10.90 -10.78 -7.83 8
(2412MHz)
Middle channel
802.11g -10.15 -11.47 -7.75 8
(2437MHz)
High channel
-11.11 -11.41 -8.25 8
(2462MHz)
Low channel
-11.41 -10.69 -8.02 8
(2412MHz)
802.11n Viddle ch :
i nn
HT20 ¢ channe -12.27 -11.24 -7.95 8
(2437MHz)
(MCS15) -
High channel
-12.41 -12.39 -9.39 8
(2462MHz)
Low channel
-12.46 -11.96 -9.69 8
(2422MHz)
802.11n Miiddle ch I
e channe
HT40 ('2437MH ) 11234 1258 -0.45 8
z
(MCS15) -
High channel
-13.49 -12.84 -10.14 8
(2452MHz)

Please refer to the following test plots:
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For 802.11b-chain 0
Low Channel:

= Agilent  16:41:47 Dec 43, 55 | Peak Search
41335 1

Meas Tools»

Next Peak
hhﬁ.WM¢'fh1Jr1wpﬂ“ .
;‘.',"I""qr'1r|‘l"}|liu“" _.M J"k-.lﬂ r‘ +' ‘pllll 1‘| ||||r\\ h|| W N I ]||.1f 'il""ﬂ"“‘|lr-.‘hh|'||llll NeXt Pk nght
& ! N '1I'|||'-",ﬁ\,
Next Pk Left
Min Search
Marker

2.413350000 GHz Pk-Pk Search

-16.99 dBm
41 - More
i 1 of 2

Middle Channel:

23 | Save

Save Now

Type,
State

Format

- | ‘| i rI

Source
Namer
Dir Up

Dir Select

A:\STATEB46.5TA file saved
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High Channel:

= Agilent  16:44:67 Dec 43, 55 | Peak Search

Meas Tools»

Next Peak
1
PITELE rl‘l""qh i oy "-"“"4",' iy \lli R TTInY P
H,».r-‘r" r‘Irh"ll'|' A "l'lﬁﬁ'.' A" W 'h'r"r’"“""."'* f Next Pk Right
4"!']".'1
i
f Next Pk Left
Min Search
Marker
2.463350000 GHz Pk-Pk Search
-17.31 dBm
er c. z More

_ 1 of 2

A: ENO47.GIF file saved

For 802.11b-chain 1
Low Channel

o Agilent 18:11:19 43, 55 |PeakSearch

Atten
Meas Tools»

Next Peak
Next Pk Right
LMFN
at )
{ fll  NextPk Left
Min Search
AA
Marker
2.413350000 GHz Pk-Pk Search
-16.73 dBm
2.412 GHz an More
K ) _ . pITO 1 of 2

#BH 18 kHz

\SCREN116.GIF file saved
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Middle Channel:

Meas Tools»
. Next Peak
s SR .dhq'lll Ponleh ‘T,.'- e T

i ._..,.v"urwﬂf“'ﬂ iy ‘“l'l v "r“'-"r'-Lu',-"-a1,r~.,a,1n'whW Next Pk Right

r' I .
Next Pk Left
Min Search

Marker

2.4383508000 GHz Pk-Pk Search
-16.93 dBm Vo
7 GHz More
- ) 1 of 2

A: EN117.GIF file saved

High Channel:

| Peak Search

Meas Tools»
Next Peak

Mty il J?i“»‘fﬁr Lo

A i hj“hhlﬂlrﬂ ',.||'|,.|h,i||, -'Ull| l’1||'l'|ﬁk 1 r,\ A 'Jl'r"'.l' o
‘}F,f.,r.‘-'f"'u'ﬂ"J'J‘tHIIl'llk AT ' || Ir “F Y iy ll.lll.!I‘Fﬁlhhw, Next Pk Right
Next Pk Left
Min Search
Marker

2.463350000 GHz Pk-Pk Search
-15.82 dBm Vo
z More
#VBH 10 kHz 1of 2

A:3\SCREN118.GIF file saved

REPORT NO.: STR13038472I-1 PAGE 14 OF 120 FCC PART 15.247



Low Channel:

W\Wa W W\\ b W \H M’ i

‘ WL '

o "W . ”\ “ WWV " Wﬂ\ - \\\i : WE

#F.

REPORT NO.: STR13038472I-1
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Middle Channel:
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Low Channel:

kY |l-ll-1 €]

gw a\ \\\M « v;ﬂm\\ A \!Mv W“ k W \\\

. dBm
n 25 MHz
481 pts)

a

Sp
weep 2,859 5
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Middle Channel:
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For 802.11n/HT40-chain 0
Low Channel:

= Agilent 16:58:59 Dec 43, 55 | Type

Atten 28 dB

Setup
State

Trace

\ i M\Mﬂ/ 1“" ” W ‘lN \I ‘\[ u HﬂUﬂ, u h M’WH'

Limits

Screen

#yBH 18 kHz

A:1\SCRENB54.GIF file saved

Middle Channel:

= Agilent 16:59:48 Dec 43, 55 | Peak Search

Atten 20 dB
Meas Tools»

Next Peak
Next Pk Right
Next Pk Left

Min Search

#yBH 18 kHz

A:3\SCRENB55.GIF file saved
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High Channel:

= Agilent 17:81:48 Dec 43, 55 | Peak Search

Atten 28 dB

Meas Tools»

Next Peak

Fl]ﬂ*l\h‘\\rw‘ﬂ‘t1’!“\‘ﬂw\wm‘d;"M'J"WlﬁN"‘\\“\FM‘WMFH‘r’H\W'le\.‘ Next Pk Right

/ | Next Pk Left

h
“ N. Min Search
2.450625000 GHz Pk-Pk Search
-13.49 dBm —_—
5Hz More
1of 2

#yBH 18 kHz

A:\SCRENB57.GIF file saved

For 802.11n/HT40-chain 1
Low Channel:

Atten 26 dB Meas Tools

it CeT YT YOI \Jﬂi r m

‘w(hf‘rhmni“ﬂ’ m |||"M J‘ ﬂ{lw‘l}‘ “lih\’\h‘“'.‘f ".%M"H\ *{ ‘t Nll"l,"\ﬁu Next Pk Right

I Hf"h “ Next Pk Left

\ W1“ul"'\""h'uq"’ e Sl

2436300000 GHz R

A EN115.GIF file saved
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Middle Channel:

= Agilent  18:88:19 43, &5

Peak Search

:

e 2 P Meas Tools»
llm.._.. i ,."i T AJ ne [' i Next P.eak
W w |HW N,HVIN‘HHJ\M J"W ‘LM’ I I‘F!. W M |{ f‘\]n\w Next Pk Right
i } Next Pk Left

3
” b |”"|f’|\'L,rqﬂll*ﬂu‘lu' Min Search
2?5556875% GHz Pk-Pk Search
—12.5E1 dBm —Pofrg
[ANSCRENLL4.GIF file saved | e _ — ——

High Channel:

Atten 20 dB

Meas Tools»
? Next Peak
| ) I i.llr 1 -
r,w.l\‘[ﬂ{.\,’ﬂh W*IJ’.N\NH'\ m{: ’.J’hm 'ﬁ d, JUJ{ ‘hnhﬂiﬂ'nruqIH’F H P —
| ‘I'J ’ ’ MI Next Pk Left
" pdl Nillllwlil"‘lw M Min Search

Mark
2;—5-2551%1585@@ GHz Pk-Pk Search
-1l ] - |
i WUBH 10 kHz Swee o ik

REPORT NO.: STR13038472I-1 PAGE 23 OF 120 FCC PART 15.247



AsiaRF Co., Ltd. Model: AWAPN2403

6. 6dB Bandwidth

6.1 Standard Applicable

According to 15.247(a)(2). Systems using digital modulation techniques may operate in the 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

6.2 Test Equipment List and Details

Description Manufacturer Model Serial Number | Cal. Date Due. Date
Spectrum Analyzer Agilent E4402B US41192821 | 2012-03-28 | 2013-03-27
Attenuator ATTEN ATS100-4-20 / 2012-03-28 | 2013-03-27

Statement of Traceability: All calibrations have been performed per the NVLAP requirements traceable to
the NIST.

6.3 Test Procedure

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

analyzer.

. Set resolution bandwidth (RBW) = 1-5% or DTS BW, not to exceed 100 kHz.

. Set the video bandwidth (VBW) = 3 x 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) that are attenuated by 6 dB relative to the maximum level
measured in the fundamental emission..

0o N O O B~ WN

6.4 Environmental Conditions

Temperature: 24° C
Relative Humidity: 53%
ATM Pressure: 1018 mbar
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6.5 Summary of Test Results/Plots

Frequency 6 dB Bandwidth 6 dB Bandwidth Limit
Test mode
MHz Chain 0 (kHz) Chain 1 (kHz) kHz
2412 11300 11556 500
802.11b 2437 11862 11192 500
2462 11309 11976 500
2412 14281 15975 500
802.11g 2437 16142 15339 500
2462 14873 15267 500
2412 17083 15444 500
802.11n
HT20 2437 16188 15620 500
2462 16475 16725 500
2422 34876 34195 500
802.11n
HT40 2437 33752 33234 500
2452 32315 34124 500
Please refer to the following test plots:
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For 802.11b-chain 0

Low Channel:
= Agilent 16:21:53 Dec 43, 55 | Meas Setup
Ch Freq 2.412 GHz Trig Free Avg Number
Occupied Bandwidth _- on le?
x dB -6.00 dB .
xdB-600d8 (e
Esp Repeat
Max Hold
0n 0ff
Occ BH # Pwr
99.06 ¥
0BHW Span
30.0000608 MHz
3 ; . X dB
Occupied Bandwidth Occ BH Z Pur 6.0 dB
14.6260 MHz % dB il ———————————
; Optimize
Transmit Freq Error
x dB Bandwidth Ref Level
A:\SCREN@32.GIF file saved
Mid Channel:
_|
Ch Freq 2437 GHz Trig Free

Center Freq

Occupied Bandwidth | ] 243700000 GHz

Center 2.43700000@ GHz I

2.42200008 GHz

Stop Freq
2. 45200000 GHz

CF Step
300006600 MHz
e | m Man

Freq Offset
a.p0660066 Hz

b

Occupied Bandwidth Occ BH % Pur UnSiQ"a' Trag_f'li

14.6921 MHz x dB ) (PE————
Transmit Freq Error 77 Scale Type
% dB Bandwidth 11. Lag Lin

A:\SCRENB33.GIF file saved
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High Channel:

16:23:59 Dec 43, 53

= Agilent

|Freq/thanne|

Center Freq

Ch Freq 2462 GHz Trig Free

Occupied Bandwidth | ] 246200000 GHz

Center 2.462000000 GHz I

2.44700008 GHz
Htten —_—

Stop Freq
2. 47700006 GHz

CF Step
3.66000000 MHz
& Auto Man

Freq Offset
a.p0660066 Hz

Occupied Bandwidth Occ BH % Pur : UnSiQ"a' Trag_f'li

14.6308 MHz % dB oy
Transmit Freq Error Scale Typ_e
® dB Bandwidth Lag Liry

A:\SCRENB34.GIF file saved

For 802.11b-chain 1
Low Channel:

_|
Ch Freq 2412 GHz Trig Free Trace
Occupied Bandwidth . . :

RBW 100.0000000 kH=
Clear Hrite
Atten
Max Hold
Min Hold
View
#YBH 3 MHz
Occupied Bandwidth Occ BH % Pur Blank
14.7544 MHz x dB ab

Transmit Freq Error 44,146 More
x dB Bandwidth 11.556 M 1Lof 2

A:1\SCRENB58.GIF file saved
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Middle Channel:

16:41:55 43, 153

= Agilent

| Save

Ch Freq 2437 GHz Trig Free
Decupied Bandwidth Save Now
Type,
Screen
Format,
Bitmap
Name»

#YBH 3 MHz i )
Occupied Bandwidth Occ BH % Pur . Dir Up
14.4748 MHz x dB |
Transmit Freq Error ], Dir Select

¥ dB Bandwidth 11.

A:1\SCRENB59.GIF file saved

High Channel:
_|
Ch Freq 2.462 GHz Trig Free Center Fre
Occupied Bandwidth | ] 2.46200000 GHg
Center 2.462000000 GHz
Start Freq
244625808 GHz
Stop Freq
247775008 GHz
CF Step
315008008 MHz
RAuto Man

Freq Offset
a.p0660066 Hz

b

Occupied Bandwidth Occ BH % Pur UnSiQ"a' Trag_f'li

14,9511 MHz x dB L L —
Transmit Freq Error ) Scale Type
% dB Bandwidth 11. Lag Lin

A:\SCRENGGO.GIF file saved
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For 802.11g-chain 0

Low Channel:
Ch Freq 2412 GHz Trig Free Center Fre
Occupied Bandwidth | ] 2.41200000 GHg
Center 2.412000000 GHz
Start Freq
2.39780000 GHz
Stop Freq
242708008 GHz
CF Step
300000008 MHz
{ Auto Man
Freq Offset
B.AnAGERRA Hz
Occupied Bandwidth Occ BH Z Pur 0nS|gna| Tra[?fll(‘
16.3473 % dB ol ——————————
Transmit Freq Error 4.865 kHz Scale Type
x dB Bandwidth 14.281 Log Lin
A:\SCREN@35.GIF file saved
Mid Channel:
_|
Ch Freq 2.437 GHz Trig Free Center Fre
Occupied Bandwidth | ] 243700000 GHg
Center 2.437000000 GHz
Start Freq
2.422080000 GHz
Stop Freq
245200008 GHz
3¢ —_—
CF Step
300000008 MHz
| Auto Man

Freq Offset
a.p0660066 Hz

Occupied Bandwidth Occ BH Z Pur onSignal Tragfll(c
16.4408 MHz x dB a5

Transmit Freq Error  -111.853 kHz Scale Type

® dB Bandwidth 16.142 ¥ Log Lin

A:\SCRENB36.GIF file saved
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High Channel:

= Agilent 16:26:46 Dec 43, 55 | Meas Setup
Ch Freq 2.462 GHz Trig Free Avg Number
Occupied Bandwidth _- on le?
Center 2.462000000 GHz ~
Avg Mode
Esp Repeat
Max Hold
On 0ff
Occ BH # Pwr
99.06 ¥
0BHW Span

30.0008008 MHz

Occupied Bandwidth Occ BH Z Pur - 6.6 ﬂg

16.1690 MHz % dB i

; q @ Optimize
Transmit Freq Error

x dB Bandwidth : Ref Level

A:\SCRENB37.GIF file saved

For 802.11g-chain 1
Low Channel:

_|
Ch Freq 2.412 GHz Trig Free

Center Freq

Occupied Bandwidth | ] 241200000 GHz

Center 2.41200000@ GHz I

2.39625008 GHz

Stop Freq
242775000 GHz

CF Step
.| 315000008 MHz
g futo  Man

A,
PR eyl
|._.||' LA’

Freq Offset
a.p0660066 Hz

WUBM 3 MHz
Occupied Bandwidth Occ BH % Pur -
16.5448 MHz % dB a5

Transmit Freq Error  -16 Scale T‘_n,rp_e
% dB Bandwidth : : Lag Lin

A:\SCRENBG4.GIF file saved

Signal Track
Off
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Middle Channel:

Ch Freq 2.437 GHz Trig Free Center Fre

Occupied Bandwidth | ] 243700000 GHg
Center 2.437000000 GHz

Start Freq

242125808 GHz

Atten —

Stop Freq

245275008 GHz

CF Step

| 3.15000008 MHz

RAuto Man

Freq Offset
a.p0660066 Hz

#VBH 3 MHz

Occupied Bandwidth Occ BH % Pur : UnSiQ"a' Trag_f'li

16.2910 MHz x dB L L —
Transmit Freq Error  -51 Scale Type
® dB Bandwidth : Lag Liry

A:\SCRENBG3.GIF file saved

High Channel:
_|
Ch Freq 2.462 GHz Trig Free Center Fre
Occupied Bandwidth | ] 2.46200000 GHg
Center 2.462000000 GHz
Start Freq
244625808 GHz
Stop Freq
247775008 GHz
CF Step
315008008 MHz
RAuto Man

Freq Offset
a.p0660066 Hz

b

Occupied Bandwidth Occ BH % Pur UnSiQ"a' Trag_f'li

16.1447 MHz x dB ) (—
Transmit Freq Error  -75.4 Scale Type
® dB Bandwidth : Lag Liry

Unable to save file
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For 802.11n/HT20-chain 0
Low Channel:

= Agilent  16:29:25 Dec 43, 55 | Meas Setup
Ch Freq 2.412 GHz Trig Free Avg Number
Occupied Bandwidth _- on le?
Center 2.412000000 GHz ~
Avg Mode
Esp Repeat
Max Hold
On 0ff
Occ BH # Pwr
99.06 ¥
0BHW Span

30.0008008 MHz

Occupied Bandwidth Occ BH Z Pur 6.6 ﬂg

17.3665 MHz % dB i

; Optimize
Transmit Freq Error

x dB Bandwidth : Ref Level

A:\SCRENB40.GIF file saved

Middle Channel:

= Agilent  16:28:27 Dec 43, 55 | Meas Setup
|
Ch Freq 2.437 GHz Trig Free Avg Number
Occupied Bandwidth _- on le?
Center 2.437000000 GHz ~
Avg Mode
Esp Repeat
Max Hold
On 0ff
Occ BH # Pwr
99.06 ¥
0BHW Span

30.0008008 MHz

Occupied Bandwidth Occ BH % Pur o dE

17.4661 MHz x dB db | E——
Transmit Freq Error  -114. Optimize
% dB Bandwidth 16.188 M Ref Level

A:\SCRENB39.GIF file saved
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High Channel:

= Agilent  16:27:39 Dec 43, 55 | Meas Setup
Ch Freq 2.462 GHz Trig Free Avg Number
Occupied Bandwidth _- on le?
Center 2.462000000 GHz ~
Avg Mode
Esp Repeat
Max Hold
On 0ff
Occ BH # Pwr
99.06 ¥
0BHW Span

30.0008008 MHz

Occupied Bandwidth Occ BH Z Pur - 6.6 ﬂg

17.3786 MHz % dB i

; Optimize
Transmit Freq Error

x dB Bandwidth 16.475 M Ref Level

A:\SCRENB38.GIF file saved

For 802.11n/HT20-chain 1
Low Channel:

= Agilent  16:58:69 43, 55 | Meas Setup
|
Ch Freq 2.412 GHz Trig Free Avg Number
Occupied Bandwidth _- on le?
Center 2.412000000 GHz ~
Avg Mode
Esp Repeat
Max Hold
On 0ff
Occ BH # Pwr
99.06 ¥
0BHW Span

31.5000008 MHz
#YBH 3 MHz

Occupied Bandwidth Occ BH % Pur o dE

17.3968 MHz x dB dE |
Transmit Freq Error  -13 1 kHz Optimize
% dB Bandwidth 15.444 MH Ref Level

A:\SCRENBG5.GIF file saved
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Middle Channel:

16:31:84 43, 53

= Agilent

|Freq/thanne|

Center Freq

Ch Freq 2437 GHz Trig Free

Occupied Bandwidth | ] 243700000 GHz

Center 2.43700000@ GHz I

2.42125008 GHz

Stop Freq
245275008 GHz

CF Step
3.15000008 MHz
RAuto Man

Freq Offset
a.p0660066 Hz

#VBH 3 MHz

Occupied Bandwidth Occ BH % Pur : UnSiQ"a' Trag_f'li

17.42480 MH x dB oy
Transmit Freq Error ' Scale Typ_e
® dB Bandwidth : Lag Liry

A:\SCRENBG6.GIF file saved

High Channel:
# Agilent 16:52:47 43, 55 | Meas Setup
|
Ch Freq 2.462 GHz Trig Free Avg Number
Occupied Bandwidth _- on le?
Center 2.462000000 GHz ~
Avg Mode
Esp Repeat
Max Hold
0n 0ff
'""'|‘|'|r,_.1',-'nr._‘u"'ﬂr‘ra“r-,‘l‘ﬁ P .,Q <~ e
Occ BH # Pwr
99.06 ¥
0BHW Span

31.5008008 MHz

b

Occupied Bandwidth Occ BH % Pur o dE

17.5679 MHz x dB y

i : Optimize
Transmit Freq Error A

% B Bandwidth : 5K Ref Level

A:\SCRENBG7.GIF file saved
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For 802.11n/HT40-chain 0
Low Channel:

= Agilent  16:38:24 Dec 43, 55 | Meas Setup
Ch Freq 2.422 GHz Trig Free Avg Number
Occupied Bandwidth _- on le?
Center 2.422000000 GHz ~
Avg Mode
Esp Repeat
Max Hold
On 0ff
Occ BH # Pwr
99.06 ¥
0BHW Span

60.0008008 MHz

Occupied Bandwidth Occ BH Z Pur 6.6 ﬂg

35.7112 MHz % dB i

; ) Optimize
Transmit Freq Error

x dB Bandwidth Ref Level

A:\SCRENB41.GIF file saved

Middle Channel:

= Agilent 16:31:16 Dec 43, 55 | Meas Setup
|
Ch Freq 2.437 GHz Trig Free Avg Number
Occupied Bandwidth _- on le?
Center 2.437000000 GHz .
Avg Mode
Esp Repeat
Atten —_—
Max Hold
On 0ff
3. 9\,\1 o r____‘.4'|-'||u,."l._r....a A —————
i Occ BH % Pwr
99.06 ¥
0BHW Span

60.0008008 MHz

Occupied Bandwidth Occ BH Z Pur 6.6 ﬂg

34.9768 MHz % dB i

. . Optimize
Transmit Freq Error

x dB Bandwidth Ref Level

A:A\SCRENB42.GIF file saved
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High Channel:

= Agilent  16:48:69 Dec 43, 55 | Meas Setup
Ch Freq 2.452 GHz Trig Free Avg Number
Occupied Bandwidth _- on le?
Center 2.452000000 GHz ~
Avg Mode
Esp Repeat
Max Hold
On 0ff
Occ BH # Pwr
99.06 ¥
0BHW Span

60.0008008 MHz

Occupied Bandwidth Occ BH Z Pur - 6.6 ﬂg

35.4588 MHz % dB i

; Optimize
Transmit Freq Error

x dB Bandwidth : Ref Level

A:1\SCRENB43.GIF file saved

For 802.11n/HT40-chain 1
Low Channel:

= Agilent 16:57:26 43, 55 | Meas Setup
|
Ch Freq 2.422 GHz Trig Free Avg Number
Occupied Bandwidth _- on le?
Center 2.422000000 GHz ~
Avg Mode
Esp Repeat
Max Hold
On 0ff
Occ BH # Pwr
99.06 ¥
0BHW Span

6A.6000008 MHz
#YBH 3 MHz

Occupied Bandwidth Occ BH % Pur o dE

35.4983 MHz x dB dB |

i : Optimize
Transmit Freq Error

% B Bandwidth 5K Ref Level

A:\SCRENB72.GIF file saved
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Middle Channel:

16:35:35 43, 55

= Agilent

|Freq/thanne|

Center Freq

Ch Freq 2437 GHz Trig Free

Occupied Bandwidth | ] 243700000 GHz

Center 2.43700000@ GHz I

2.40700008 GHz

Stop Freq
2. 46700006 GHz

CF Step
| 6.00090008 MHz
RAuto Man

Freq Offset
a.p0660066 Hz

#VBH 3 MHz

Occupied Bandwidth Occ BH % Pur : UnSiQ"a' Trag_f'li

35.7673 MHz x dB dB | PEE—
Transmit Freq Error : Scale Type
% dB Bandwidth 4 M Lag Lin

A:\SCRENB70.GIF file saved

High Channel:

= Agilent 16:53:47 43, 55 Im

|
Ch Freq 2.452 GHz Trig Free Avg Number
Decupied Bandwidth _- on leEE
Span 60.00000000 MHz ——
Avg Mode
Esp Repeat
Max Hold
0n 0ff
Occ BH # Pwr
99.06 ¥
0BHW Span
6A.0000606 MHz
res BH 10 _. S 5 ( e
0 . - . X dB
ccupied Bandwidth Occ BH % Pur s E
35.8263 MHz x dB y
i : Optimize

Transmit Freq Error

% dB Bandwidth 4 M Ref Level

A:\SCRENB6S.GIF file saved
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7. RF Output Power

7.1 Standard Applicable

According to 15.247(b)(3). For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt.

7.2 Test Equipment List and Details

Description Manufacturer Model Serial Number | Cal. Date Due. Date
Spectrum Analyzer Agilent E4402B US41192821 | 2012-03-28 | 2013-03-27
Attenuator ATTEN ATS100-4-20 / 2012-03-28 | 2013-03-27

Statement of Traceability: All calibrations have been performed per the NVLAP requirements traceable to
the NIST.

7.3 Test Procedure

According to section 15.247(b)-power output of the KDB-558074 (2012),

. This procedure provides an integrated measurement alternative when the maximum available RBW < EBW.

. Set the RBW = 1 MHz.

. Set the VBW = 3 MHz.

. Set the span to a value that is 5-30 % greater than the EBW.

. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

. Use the spectrum analyzer’s integrated band power measurement function with band limits set equal to the
EBW band edges (for some analyzers, this may require a manual override to ensure use of peak detector). If the
spectrum analyzer does not have a band power function, sum the spectrum levels (in linear power units) at 1
MHZz intervals extending across the EBW of the spectrum.

© 00 N o Ol b W DN P

7.4 Environmental Conditions

Temperature: 21°C
Relative Humidity: 55%
ATM Pressure: 1011 mbar
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7.5 Summary of Test Results/Plots

Reading Reading .
Test mode Frequency chain 0 chain 1 Out_put power Out_put power | Total Power | Limit
MHz chain 0 (mW) | chain 1 (mW) (mW) mw

(dBm) (dBm)
80211 2412 13.08 13.41 20.3236 21.9280 42.2516 1000
(1M) 2437 12.75 12.75 18.8365 18.8365 34.6730 1000
2462 12.01 12.09 15.8855 16.1808 32.0663 1000
2412 14.54 14.11 28.4446 25.7632 54.2078 1000
8(0121'§Al)b 2437 14.12 13.16 25.8226 20.7014 46.5240 1000
2462 13.47 12.31 22.2331 17.0216 39.2547 1000
2412 11.34 9.13 13.6144 8.1846 21.7990 1000
8(();'\;? 2437 10.85 8.86 12.1619 7.6913 19.8532 1000
2462 9.60 7.89 9.1201 6.1518 15.2719 1000
2412 11.82 8.45 15.2055 6.9984 22.2039 1000
82_)24'3)9 2437 11.61 9.33 14.4877 8.5704 23.0581 1000
2462 9.95 8.68 9.8855 7.3790 17.2645 1000
802.11n 2412 11.13 7.32 12.9718 5.3951 18.3669 1000
HT20 2437 10.85 8.87 12.1619 7.7090 19.8709 1000
(MCS0) 2462 9.75 9.80 9.4406 9.5499 18.9905 1000
802.11n 2412 11.62 8.67 14.5211 7.3621 21.8832 1000
HT20 2437 10.90 8.62 12.3027 7.2778 19.5805 1000
(MCS15) 2462 9.87 8.20 9.7051 6.6069 16.3141 1000
802.11n 2422 11.01 9.12 12.6183 8.1658 20.7841 1000
HT40 2437 10.43 7.88 11.0408 6.1376 17.1784 1000
(MCS0) 2452 9.90 8.40 0.7724 6.9183 16.6907 1000
802.11 2422 11.41 9.55 13.8357 9.0157 22.8514 1000
HT40 2437 10.62 8.58 11.5345 7.2111 18.7456 1000
(MCS15) 2452 10.13 8.08 10.3039 6.4269 16.7308 1000

Please refer to the following test plots:
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For 802.11b_chain 0_1M rate
Low Channel:

# Agilent  01:12:68 25, 55

| Trace/View

Ch Freq 2412 GHz Trig Free

Channel Power _- 1 i Trac%
Center 2.412000000 GHz

Clear Hrite

Max Hold

Min Hold

View

Channel Power Power Spectral Density Blank

13.08 dBm /20.0000 MHz -59.94 dBm/Hz -

1 of 2

A:\SCREN122.GIF file saved

Middle Channel:

_|
Ch Freq 2.437 GHz Trig Free Center Freq
Channel Power I o000 ol
Center 2.437000000 GHz
Start Freq
242200808 GHz
Stop Freq
245200008 GHz
CF Step
{ 3.00000000 MHz
RAuto Man

Freq Offset
3 0.00660060 Hz

Channel Power Power Spectral Density UnSignaI Trag_f'i
12.75 dBm /20.0000 MHz -6@.26 dBm/Hz s
" cale thﬁ

A:\SCREN123.GIF file saved
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High Channel:

gl:1e:25 25, 53

s Agilent

|Freq/thanne|

Center Freq

Ch Freq 2462 GHz Trig Free

Channel Power I 000000 Gl

Center 2.462000000 GHz I

2.44700008 GHz

Stop Freq
2. 47700006 GHz

CF Step
| 3.86000000 MHz
RAuto Man

Freq Offset
a.p0660066 Hz

#VBH 3 MHz

Channel Power Power Spectral Density UnSignaI Trag_f'i
12.81 dBm /20.0000 MHz -6@.97 dBm/Hz s
" cale thﬁ

A:\SCREN125.GIF file saved

For 802.11b_chain 0_11M rate
Low Channel:

_|
Ch Freq 2412 GHz Trig Free Center Freq
Channel Power I 000000 Gl
Center 2.412000000 GHz
Start Freq
239700808 GHz
Stop Freq
242708008 GHz
CF Step
o CO000600E MHz
RAuto Man

Freq Offset
a.p0660066 Hz

#VBH 3 MHz

Channel Power Power Spectral Density UnS|gnaI Tra&'ﬁ

14.54 dBm /20.0000 MHz -58.47 dBm/Hz

Scale Type
Log Lin

A:\SCREN121.GIF file saved
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Middle Channel:

= Agilent  01:14:48 25, 55

|Freq/thanne|

Center Freq

Ch Freq 2437 GHz Trig Free

Channel Power I o000 ol

Center 2.43700000@ GHz I

2.42200008 GHz
dBm ———————

Stop Freq
2. 45200000 GHz

CF Step
| 3.06000000 MHz
RAuto Man

Freq Offset
a.p0660066 Hz

Channel Power Power Spectral Density UnSignaI Trag_f'i
14.12 dBm /20.0000 MHz -58.83 dBm/Hz s
" cale thﬁ

A:\SCREN124.GIF file saved

High Channel:
= Agilent 01:18:57 25, 55 | File
|
Ch Freq 2.462 GHz Trig Free
Channel Poner I Catalogr
Center 2.462000000 GHz
Saver
Load»
Deleter
Copy»
Channel Power Power Spectral Density Rename»
13.47 dBm /20.0000 MHz ~59.54 dBm/Hz vore
1of 2

A:\SCREN126.GIF file saved

REPORT NO.: STR13038472I-1 PAGE 42 OF 120 FCC PART 15.247



AsiaRF Co., Ltd. Model: AWAPN2403

For 802.11b_chain 1_1M rate
Low Channel:

& Agilent  00:3%:58 25, 55

| Trace/View

Ch Freq 2412 GHz Trig Free

Channel Power _- 1 i Trac%
Center 2.412000000 GHz

Clear Hrite

Max Hold

Min Hold

View

Channel Power Power Spectral Density Blank

13.41 dBm /20.0000 MHz -59.60 dBm/Hz -

1 of 2

A:1\SCRENBY5.GIF file saved

Middle Channel:

_|
Ch Freq 2.437 GHz Trig Free Center Freq
Channel Power I o000 ol
Center 2.437000000 GHz
Start Freq
2.422080000 GHz
Stop Freq
245200800 GHz
CF Step
| 300000008 MHz
RAuto Man

Freq Offset
el 0.00060008 Hz

Channel Power Power Spectral Density UnS|gnaI Tra&'ﬁ

12.75 dBm /20.0000 MHz -60.26 dBm/Hz

Scale Type
Log Lin

A:1\SCRENB96.GIF file saved
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High Channel:

g@:41:39 25, 53

s Agilent

|Freq/thanne|

Center Freq

Ch Freq 2462 GHz Trig Free

Channel Power I 000000 Gl

Center 2.462000000 GHz I

2.44700008 GHz

Stop Freq
2. 47700006 GHz

CF Step
{ 3.00000008 MHz
RAuto Man

Freq Offset
a.p0660066 Hz

#VBH 3 MHz

Channel Power Power Spectral Density UnSignaI Trag_f'i
12.89 dBm /20.0000 MHz -61.16 dBm/Hz s
" cale thﬁ

A:\SCRENBY7.GIF file saved

For 802.11b_chain 1_11M rate
Low Channel:

_|
Ch Freq 2412 GHz Trig Free Center Freq
Channel Power I 000000 Gl
Center 2.412000000 GHz
Start Freq
2.39780000 GHz
Stop Freq
242700000 GHz
CF Step
000060000 MHz
RAuto Man

Freq Offset
a.p0660066 Hz

#VBH 3 MHz

Channel Power Power Spectral Density UnS|gnaI Tra&'ﬁ

14.11 dBm /20.0000 MHz -58.90 dBm/Hz

Scale Type
Log Lin

A:\SCREN100.GIF file saved
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Middle Channel:

4 Agilent B8:43:89 25, 55

|Freq/thanne|

Center Freq

Ch Freq 2437 GHz Trig Free

Channel Power I o000 ol

Center 2.43700000@ GHz I

2.42200008 GHz

Stop Freq
2. 45200000 GHz

! CF Step
| 3.00000000 MHz
RAuto Man

Freq Offset
a.p0660066 Hz

#VBH 3 MHz

Channel Power Power Spectral Density UnSignaI Trag_f'i
13.16 dBm /20.0000 MHz -59.85 dBm/Hz s
" cale thﬁ

A:\SCRENB99.GIF file saved

High Channel:

Ch Freq 2.462 GHz Trig Free Trace
Channel Poner I 2 3

Center 2.462000000 GHz |
Clear Write
Max Hold
Min Hold
View

#\/BH 3 MHz

Channel Power Power Spectral Density Blank
12.31 dBm /20.0000 MHz -60.70 dBm/Hz vore
1of 2

A:1\SCRENB98.GIF file saved
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For 802.11g_chain 0_6M rate
Low Channel:

= Agilent  01:28:24 25, 55

| Trace/View

Ch Freq 2412 GHz Trig Free

Channel Power _- 1 i Trac%
Center 2.412000000 GHz

Clear Hrite

Max Hold

Min Hold

View

Channel Power Power Spectral Density Blank

11.34 dBm /20.0000 MHz -61.67 dBm/Hz -

1 of 2

A:\SCREN127.GIF file saved

Middle Channel:

_|
Ch Freq 2.437 GHz Trig Free Center Freq
Channel Power I o000 ol
Center 2.437000000 GHz
Start Freq
242200808 GHz
Stop Freq
245200008 GHz
CF Step
G AARaEEaE MHz
RAuto Man

Freq Offset
3 0.00660060 Hz

Channel Power Power Spectral Density UnSignaI Trag_fli
10.85 dBm /20.0000 MHz -62.15 dBm/Hz Scale Type
Log Lin

A:\SCREN129.GIF file saved
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High Channel:

gl:27:52 25, 535

= Agilent

| Trace/View

Ch Freq 2.462 GHz Trig Free Trace

Channel Pover I .

Center 2.462000000 GHz
Clear Hrite
dBm

Max Hold
Min Hold
View
Channel Power Power Spectral Density Blank
9.60 dBm /20.0000 MHz -63.41 dBm/Hz -
1 of 2

A:\SCREN132.GIF file saved

For 802.11g_chain 0_54M rate
Low Channel:

_|
Ch Freq 2412 GHz Trig Free Trace
Channel Poner I O

Center 2.412000000 GHz

Clear Hrite
Max Hold
Min Hold
View
Channel Power Power Spectral Density Blank
11.82 dBm /20.0000 MHz -61.19 dBm/Hz -
1 of 2

A:1\SCREN128.GIF file saved
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Middle Channel:

& Agilent  01:24:25 25, 55

| Trace/View

Ch Freq 2.437 GHz Trig Free Trace
Channel Pover I . :
Center 2.437000000 GHz
Clear Hrite
dBm
Max Hold
Min Hold
View
Channel Power Power Spectral Density Blank
11.61 dBm /20.0000 MHz -61.480 dBm/Hz -
1 of 2

A:3\SCREN130.GIF file saved

High Channel:
_|
Ch Freq 2462 GHz Trig Free Center Freq
Channel Poer I 000000 Gl
Center 2.462000000 GHz
Start Freq
2.44780000 GHz
Stop Freq
247700800 GHz
CF Step
300000808 MHz
RAuto Man

Freq Offset
3 0.00660060 Hz

Channel Power Power Spectral Density UnSignaI Trag_f'i
9.95 dBm /20.0000 MHz -63.06 dBm/Hz s
" cale thﬁ

A:3\SCREN131.GIF file saved
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For 802.11g_chain 1 6M rate
Low Channel:

_|
Ch Freq 2412 GHz Trig Free Trace
Channel Poner I O

Center 2.412000000 GHz

Clear Hrite
Max Hold
Min Hold
View
Channel Power Power Spectral Density Blank
9.13 dBm /20.0000 MHz -63.88 dBm/Hz -
1 of 2

A:\SCREN101.GIF file saved

Middle Channel:

= Agilent 00:4%:51 25, 55 | Save
. |
Ch Freq 2437 GHz Trig Free
Channel Power Save Now
Type,
Screen
Format,
Bitmap
Namer
Channel Power Power Spectral Density Dir Up
8.86 dBm /20.0000 MHz -64.15 dBm/Hz
Dir Select

A:\SCREN102.GIF file saved
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High Channel:

# Agilent 00:47:68 25, 55

| Save

Ch Freq 2462 GHz Trig Free
Channel Power Save Now
Type,
Screen
dBm
Format,
Bitmap
Namer
Channel Power Power Spectral Density Dir Up
/.89 dBm /20.0000 MHz -65.12 dBm/Hz
Dir Select

A:\SCREN103.GIF file saved

For 802.11g_chain 1_54M rate
Low Channel:

= Agilent  00:49:43 25, 55 | Save
. |
Ch Freq 2412 GHz Trig Free
Channel Power Save Now
Type,
Screen
Format,
Bitmap
Namer
Channel Power Power Spectral Density Dir Up
8.45 dBm /20.0000 MHz -64.56 dBm/Hz
Dir Select

A:\SCREN106.GIF file saved
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Middle Channel:

# Agilent  01:31:22 25, &5

| Trace/View

Ch Freq 2412 GHz Trig Free Trace

Channel Pover I .

Center 2.437000000 GHz
Clear Hrite
dBm

Max Hold
Min Hold
View
Channel Power Power Spectral Density Blank
9.33 dBm /20.0000 MHz -63.68 dBm/Hz -
1 of 2

A:A\SCREN134.GIF file saved

High Channel:

Ch Freq 2.462 GHz Trig Free Trace
Channel Power 7 3

Center 2.462000000 GHz
Clear Hrite
Max Hold
Min Hold
View
Channel Power Power Spectral Density Blank
8.68 dBm  /20.0000 MHz ~64.33 dBm/Hz vore
1of 2

A:\SCREN104.GIF file saved
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For 802.11n/HT20_chain 0_MCS0
Low Channel:

_|

Ch Freq 2412 GHz Trig Free

Channel Power I 000000 Gl

Center 2.41200000@ GHz I

Center Freq

2.39700008 GHz

Stop Freq
2.42700006 GHz

CF Step
| 3.00008608 MHz
RAuto Man

Freq Offset
a.p0660066 Hz

Channel Power Power Spectral Density UnSignaI Trag_f'i
11.13 dBm /20.0000 MHz -61.88 dBm/Hz s
" cale thﬁ

A:\SCREN133.GIF file saved

Middle Channel:

_|
Ch Freq 2.437 GHz Trig Free Center Freq
Channel Power I o000 ol
Center 2.437000000 GHz
Start Freq
242200808 GHz
Stop Freq
245200008 GHz
CF Step
8 300000000 MHz
RAuto Man

Freq Offset
el 0.00060008 Hz

Channel Power Power Spectral Density UnS|gnaI Tra&'ﬁ

10.85 dBm /20.0000 MHz -62.17 dBm/Hz

Scale Type
Log Lin

A:%SCREN135.GIF file saved
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High Channel:

_|

Ch Freq 2462 GHz Trig Free Center Freq

Channel Power I 000000 Gl

Center 2.462000000 GHz I

2.44700008 GHz

dBm
Stop Freq
2. 47700006 GHz

CF Step
N 366000000 MHz
RAuto Man

Freq Offset
a.p0660066 Hz

Channel Power Power Spectral Density UnSignaI Trag_f'i
8.75 dBm /20.0000 MHz -b63.27 dBm/Hz s
" cale thﬁ

A:\SCREN137.GIF file saved

For 802.11n/HT20_chain 0_MCS15
Low Channel:

_|
Ch Freq 2412 GHz Trig Free Trace
Channel Poner I O

Center 2.412000000 GHz

Clear Hrite
Max Hold
Min Hold
View
Channel Power Power Spectral Density Blank
11.62 dBm /20.0000 MHz -61.39 dBm/Hz -
1 of 2

A:A\SCREN134.GIF file saved
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Middle Channel:

# Agilent  01:3%:67 25, 55

| Trace/View

Ch Freq 2.437 GHz Trig Free Trace

Channel Poner I .

Center 2.437000000 GHz
Clear Hrite
dBm

Max Hold
Min Hold
View
Channel Power Power Spectral Density Blank
10.99 dBm /20.0000 MHz -62.11 dBm/Hz -
1 of 2

A:\SCREN136.GIF file saved

High Channel:

Ch Freq 2.462 GHz Trig Free Trace
Channel Power 7 3

Center 2.462000000 GHz
Clear Hrite
Max Hold
Min Hold
View
Channel Power Power Spectral Density Blank
9.87 dBm  /20.0000 MHz ~63.14 dBm/Hz vore
1of 2

A:3\SCREN138.GIF file saved
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For 802.11n/HT20_chain 1_MCS0
Low Channel:

& Agilent 00:58:55 25, 55

| Save

Ch Freq 2412 GHz Trig Free
Channel Power Save Now
Type,
Screen
Format,
Bitmap
Namer
Channel Power Power Spectral Density Dir Up
7.32 dBm /20.0000 MHz -65.78 dBm/Hz
Dir Select

A:\SCREN107.GIF file saved

Middle Channel:

= Agilent 00:52:69 25, 55 | Save
. |
Ch Freq 2437 GHz Trig Free
Channel Power Save Now
Type,
Screen
Format,
Bitmap
Namer
Channel Power Power Spectral Density Dir Up
8.87 dBm /20.0000 MHz -64.24 dBm/Hz
Dir Select

A:\SCREN108.GIF file saved

REPORT NO.: STR13038472I-1 PAGE 55 OF 120 FCC PART 15.247



AsiaRF Co., Ltd. Model: AWAPN2403

High Channel:

B@:33:82 25, 535

= Agilent

Ch Freq 2.462 GHz Trig Free
Channel Power Catalogy
Saver
Load»
Deleter
Copy»
Channel Power Power Spectral Density Rename»
9.80 dBm  /20.0000 MHz ~63.21 dBm/Hz vore
1of 2

A:\SCREN109.GIF file saved

For 802.11n/HT20_chain 1_MCS15

Low Channel:
& Agilent 00:55:16 25, 55 | Save
. |
Ch Freq 2412 GHz Trig Free
Channel Power Save Now
Type,
Screen
Format,
Bitmap
Namer
Channel Power Power Spectral Density Dir Up
8.67 dBm /20.0000 MHz -64.34 dBm/Hz
Dir Select

A:\SCREN112.GIF file saved
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Middle Channel:

g@:34:29 25, 535

s Agilent

| Save

Ch Freq 2437 GHz Trig Free
Channel Power Save Now
Type,
Screen
Format,
Bitmap
Namer
#/BH 3 MHz
Channel Power Power Spectral Density Dir Up
8.62 dBm /20.0000 MHz -64.39 dBm/Hz
Dir Select

A:\SCREN111.GIF file saved

High Channel:
& Agilent 00:53:47 25, 55 | Save
|
Ch Freq 2462 GHz Trig Free
Channel Power Save Now
Type,
Screen
Format,
Bitmap
Name»
#/BH 3 MHz
Channel Power Power Spectral Density Dir Up
8.20 dBm /20.0000 MHz -64.81 dBm/Hz

Dir Select

A:A\SCREN110.GIF file saved
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For 802.11n/HT40_chain 0_MCS0
Low Channel:

gl:4@2z 25, 53

= Agilent

Ch Freq 2422 GHz Trig Free

Channel Poner I Catalogr
Center 2.422000000 GHz

Saver

Load»

Deleter

Copy»

Channel Power Power Spectral Density Rename»

11.01 dBm /40.0000 MHz ~65.01 dBm/Hz vore

1of 2

A:3\SCREN139.GIF file saved

Middle Channel:

_|
Ch Freq 2.437 GHz Trig Free Trace
Channel Poner I O

Center 2.437000000 GHz

Clear Hrite
Max Hold
Min Hold
View
Channel Power Power Spectral Density Blank
10.43 dBm /40.0000 MHz -65.59 dBm/Hz -
1 of 2

A:\SCREN142.GIF file saved
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High Channel:

4 Agilent  91:5@:21 25, 55 |Freq/Channe|
|

Ch Freq 2.452 GHz Trig Free

Channel Power I o000 Gl

Center 2.452000000 GHz I

Center Freq

2.42200008 GHz

Stop Freq
248200000 GHz

CF Step
| 6.86000008 MHz
RAuto Man

Freq Offset
a.p0660066 Hz

#VBH 3 MHz

Channel Power Power Spectral Density UnSignaI Trag_f'i
S.99 dBm /40.0000 MHz -66.12 dBm/Hz s
" cale thﬁ

A:\SCREN144.GIF file saved

For 802.11n/HT40_chain 0_MCS15
Low Channel:

_|
Ch Freq 2422 GHz Trig Free Center Freq
Channel Power I 00000 Gl
Center 2.422000000 GHz
Start Freq
2.39280000 GHz
Stop Freq
245200800 GHz
CF Step
B GOAAnaEaE MHz
RAuto Man

Freq Offset
a.p0660066 Hz

#VBH 3 MHz

Channel Power Power Spectral Density UnS|gnaI Tra&'ﬁ

11.41 dBm /40.0000 MHz -64.61 dBm/Hz

Scale Type
Log Lin

A:1\SCREN140.GIF file saved
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Middle Channel:

& Agilent 01:44:48 25, &5

|Freq/thanne|

Ch Freq 2437 GHz Trig Free Center Freq

Channel Power I o000 ol

Center 2.43700000@ GHz I

248708808 GHz

dBm -
Stop Freq

2. 46700006 GHz

CF Step
- 6.00006088 MHz
Auto Man

Freq Offset
a.p0660066 Hz

Channel Power Power Spectral Density UnSignaI Trag_f'i
10.62 dBm /40.0000 MHz -65.48 dBm/Hz s
" cale thﬁ

A:3\SCREN141.GIF file saved

High Channel:
& Agilent  01:49:18 25, 55 | File
|
Ch Freq 2.452 GHz Trig Free
Channel Poner I Catalogr
Center 2.452000000 GHz
Saver
Load»
Deleter
Copy»
Channel Power Power Spectral Density Rename»
10.13 dBm /40.0000 MHz ~65.99 dBm/Hz vore
1of 2

A:\SCREN143.GIF file saved
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For 802.11n/HT40_chain 1_MCS0
Low Channel:

g@:38:84 25, 535

s Agilent

|Freq/thanne|

Ch Freq 2422 GHz Trig Free Center Freq

Channel Power I 00000 Gl

Center 2.42200000@ GHz I

2.39200008 GHz

Stop Freq
2. 45200000 GHz

CF Step
¥ 600000008 MHz
RAuto Man

Freq Offset
a.p0660066 Hz

#VBH 3 MHz

Channel Power Power Spectral Density UnSignaI Trag_fli
S.12 dBm /40.0000 MHz -66.98 dBm/Hz Scale Type
Log Lin

A:\SCREN116.GIF file saved

Middle Channel:

= Agilent  00:56:37 25, 55 | Save
|
Ch Freq 2.437 GHz Trig Free
Channel Pover 1] Save Now
Type,
Screen
Format,
Bitmap
Sty Source
Name»
#\/BH 3 MHz
Channel Power Power Spectral Density Dir Up
/.88 dBm /40.0000 MHz -68.14 dBm/Hz
Dir Select

A:\SCREN114.GIF file saved
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High Channel:

4 Agilent B@:57:12 25, 55

|Freq/thanne|

Center Freq

Ch Freq 2.452 GHz Trig Free

Channel Power I o000 Gl

Center 2.452000000 GHz I

2.42200008 GHz

Stop Freq
248200000 GHz

CF Step
WP (0000080 MHz
RAuto Man

Freq Offset
a.p0660066 Hz

#VBH 3 MHz

Channel Power Power Spectral Density UnSignaI Trag_f'i
8.40 dBm /40.0000 MHz -67.88 dBm/Hz s
" cale thﬁ

A:A\SCREN115.GIF file saved

For 802.11n/HT40_chain 1_MCS15
Low Channel:

% Agilent  00:56:04 25, 55

| BW/Avg

Ch Freq 2.412 GHz i Res BW

Channel Power 1.66000806 MHz
Ruto Man

RBW 1.900000000 MHz Video BH

3.000600808 MHz
Auto Man

VBHW/RBHW
16.00600
Auto Man

Average
18
On 0ff

Avg Type
Prr (RM3)»
Auto Man

EMI Res BH,

Channel Power Power Spectral Density Hane

9.55 dBm /40.0000 MHz -66.48 dBm/Hz

A:ASCREN113.GIF file saved
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Middle Channel:

4 Agilent B@:5%:88 25, 55

|Freq/thanne|

Center Freq

Ch Freq 2437 GHz Trig Free

Channel Power I o000 ol

Center 2.43700000@ GHz I

2.40700008 GHz

Stop Freq
2. 46700006 GHz

CF Step
U\ 6.06000008 MHz
RAuto Man

Freq Offset
a.p0660066 Hz

#VBH 3 MHz

Channel Power Power Spectral Density UnSignaI Trag_f'i
8.58 dBm /40.0000 MHz -67.44 dBm/Hz s
" cale thﬁ

A:3\SCREN118.GIF file saved

High Channel:

Ch Freq 2422 GHz Trig Free Trace
Channel Poner I 2 3

Center 2.452000000 GHz |
Clear Write
Max Hold
Min Hold
View

#\/BH 3 MHz

Channel Power Power Spectral Density Blank
8.08 dBn  /40.0000 MHz ~66.94 dBm/Hz vore
1of 2

A:\SCREN117.GIF file saved
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8. Field Strength of Spurious Emissions

8.1 Measurement Uncertainty

Based on NIS 81, The Treatment of Uncertainty in EMC Measurements, the best estimate of the uncertainty of a
radiation emissions measurement is +5.10 dB.

8.2 Standard Applicable

According to 815.247(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, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this
section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the
general limits specified in 815.209(a) is not required. In addition, radiated emissions which fall in the restricted
bands, as defined in 815.205(a), must also comply with the radiated emission limits specified in §15.209(a).

The emission limit in this paragraph is based on measurement instrumentation employing an average detector. The
provisions in 815.35 for limiting peak emissions apply. Spurious Radiated Emissions measurements starting
below or at the lowest crystal frequency.

8.3 Test Equipment List and Details

Description Manufacturer Model Serial Number | Cal. Date Due. Date
Spectrum Analyzer R&S FSP 836079/035 2012-03-28 | 2013-03-27
EMI Test Receiver R&S ESVB 825471/005 | 2012-03-28 | 2013-03-27

Pre-amplifier Agilent 8447F 3113A06717 | 2012-03-28 | 2013-03-27
Pre-amplifier Compliance Direction PAP-0118 24002 2012-03-28 | 2013-03-27
Trlloirli;:;iband SCHWARZBECK VULB9163 9163-333 2013-02-25 | 2014-02-24
Horn Antenna ETS 3117 00086197 2013-02-25 | 2014-02-24
Horn Antenna ETS 3116B 00088203 2013-02-25 | 2014-02-24
Loop Antenna SCHWARZECK HFRA 5165 9365 2013-02-25 | 2014-02-24

Statement of Traceability: All calibrations have been performed per the NVLAP requirements traceable to

the NIST.
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8.4 Test Procedure

The setup of EUT is according with per ANSI C63.4-2003 measurement procedure. The specification used was
with the FCC Part 15.205 15.247(a) and FCC Part 15.209 Limit.

The external 1/O cables were draped along the test table and formed a bundle 30 to 40 cm long in the middle.

The spacing between the peripherals was 10 cm.

1
Antenna
Tower
-
3
A
3
—— o ——
EUT = ]
1
Turntable §
Table l To EMI Receiver

Ground Plane

8.5 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and the Cable Factor, and subtracting the
Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Ant. Factor + Cable Loss — Ampl. Gain

The “Margin” column of the following data tables indicates the degree of compliance with the applicable limit.
For example, a margin of -6dBuV means the emission is 6dBuV below the maximum limit for Class B. The
equation for margin calculation is as follows:

Margin = Corr. Ampl. — FCC Part 15 Limit

8.6 Environmental Conditions

Temperature: 25°C
Relative Humidity: 52%
ATM Pressure: 1012 mbar
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8.7 Summary of Test Results/Plots

According to the data below, the FCC Part 15.205, 15.209 and 15.247 standards, and had the worst margin of:

-1.51 dB at 900.1474 MHz in the Horizontal polarization for 802.11n-HT40 Middle Channel, 30MHz to 25
GHz, 3 Meters

Note: this EUT was tested in 3 orthogonal positions and the worst case position data was reported.
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Plot of Radiated Emissions Test Data (30MHz to 1GHz)
WiFi Router

EUT:
Tested Model:

Operating Condition:

Comment:

Test Specification:

AWAPN2403

Horizontal

802.11b Transmitting Low Channel-2412MHz

g0.0 dBu¥/m

| limit1: —
1 e LT
60
50
40
30
20 ;
10 ..............................................................................................
S USSR VRN SOUNNS OO SR SO0 SO USROS NOPRSROUE SUSSRORNE NPT SRS SN NS S S
i H B
-20.4 L : : R R N
30.000 40 50 60 70 80 300 400 500 GOD 70O 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark

(MHz) (dBuVv/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) () (cm)
1 128.1130 35.06 4.27 39.33 43.50 -4.17 360 100 peak
2 385.2805 21.05 10.87 31.92 46.00 -14.08 360 100 peak
3 642.8613 25.39 15.14 40.53 46.00 -5.47 360 100 peak
4 900.1474 23.08 19.38 42.46 46.00 -3.54 360 100 peak
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Test Specification:

Vertical

80.0

dBu¥/m

70

limit1:

30.000 40 50 B0 70 80 300 400 500 GO0 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuV/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) (*) (cm)

1 35.7491 28.29 9.00 37.29 40.00 -2.71 138 100 QP

2 128.1130 34.80 4.27 39.07 43.50 -4.43 360 100 peak

3 771.4486 20.05 16.37 36.42 46.00 -9.58 360 100 peak

4 900.1474 23.88 19.38 43.26 46.00 -2.74 64 100 QP
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Operating Condition:

Comment:

Test Specification:

Horizontal

802.11b Transmitting Middle Channel-2437MHz

80.0

dBu¥/m

R I IS SO O SO SO0 S OO SR SO SR SO RS—

limit1:

—2l].[| ' , , , ' Lo
30.000 80 300 400 K00 GOD 700 10000 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuv/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) () (cm)
1 128.1130 33.15 4.27 37.42 43.50 -6.08 360 100 peak
2 385.2805 22.07 10.87 32.94 46.00 -13.06 360 100 peak
3 642.8613 22.27 15.14 3741 46.00 -8.59 360 100 peak
4 771.4486 22.34 16.37 38.71 46.00 -7.29 360 100 peak
5 900.1474 23.02 19.38 42.40 46.00 -3.60 360 100 peak
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Test Specification:

Vertical

80.0

dBu¥/m

70

limit1:

—2l].[| , , , , ' Lo
30.000 40 50 6D 300 400 500 GO0 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuV/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) (*) (cm)
1 35.7491 28.12 9.00 37.12 40.00 -2.88 193 100 QP
2 128.1130 37.12 4.27 41.39 43.50 -2.11 264 100 QP
3 642.8613 18.79 15.14 33.93 46.00 -12.07 360 100 peak
4 900.1474 22.68 19.38 42.06 46.00 -3.94 360 100 peak
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AsiaRF Co., Ltd.

Model: AWAPN2403

Operating Condition:

Comment:

Test Specification:

Horizontal

802.11b Transmitting High Channel-2462MHz

g0.0 dBu¥/m

limit1: —_—
1
G0
50
40
30
20
10 ..............................................................................................
U OORE N SU NS S SO S DU SPRRNUNE SNPRRNE SUPRON SUN SONN NONE O S
Y i B B B .
-20.4 L : : I
30.000 40 G0 70 80 300 400 500 GO0 700 10000 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark

(MHz) (dBuv/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) () (cm)

1 128.1130 35.83 4.27 40.10 43.50 -3.40 360 100 peak
2 385.2805 27.63 10.87 38.50 46.00 -7.50 360 100 peak
3 771.4486 25.33 16.37 41.70 46.00 -4.30 360 100 peak
4 900.1474 23.26 19.38 42.64 46.00 -3.36 360 100 peak
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AsiaRF Co., Ltd.

Model: AWAPN2403

Test Specification:

Vertical

80.0

dBu¥/m

70

limit1:

—2l].[| , ' , , ' -
30.000 40 300 400 500 GO0 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuV/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) (*) (cm)
1 35.7491 28.83 9.00 37.83 40.00 -2.17 65 100 QP
2 128.1130 37.39 4.27 41.66 43.50 -1.84 184 100 QP
3 385.2805 24.27 10.87 35.14 46.00 -10.86 360 100 peak
4 900.1474 24.53 19.38 43.91 46.00 -2.09 135 100 QP
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AsiaRF Co., Ltd.

Model: AWAPN2403

Operating Condition:
Comment:

Test Specification:

802.11g Transmitting Low Channel-2412MHz

Horizontal

80,0 dBu¥/m

limit1:

CJ S S S AR S SRS OO S—

-20.4 : : R R N
) 300 400 500 GO0 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuVv/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) () (cm)
1 128.1130 31.36 4.27 35.63 43.50 -7.87 360 100 peak
2 385.2805 21.81 10.87 32.68 46.00 -13.32 360 100 peak
3 642.8613 23.26 15.14 38.40 46.00 -7.60 360 100 peak
4 771.4486 22.23 16.37 38.60 46.00 -7.40 360 100 peak
5 900.1474 22.72 19.38 42.10 46.00 -3.90 360 100 peak
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AsiaRF Co., Ltd.

Model: AWAPN2403

Test Specification:

Vertical

80,0 dBu¥/m

70 | SRR SO SRS OO S—

limit1:

-20.4 : : I
30.000 300 400 500 600 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuV/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) (*) (cm)
1 36.0007 28.64 9.04 37.68 40.00 -2.32 184 100 QP
2 128.1130 36.33 4.27 40.60 43.50 -2.90 360 100 peak
3 771.4486 20.33 16.37 36.70 46.00 -9.30 360 100 peak
4 900.1474 23.88 19.38 43.26 46.00 -2.74 162 100 QP
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AsiaRF Co., Ltd.

Model: AWAPN2403

Operating Condition:

Comment:

Test Specification:

Horizontal

802.11g Transmitting Middle Channel-2437MHz

80.0

dBu¥/m

CJ S S S AR S SRS OO S—

limit1:

—2l].[| , , , , ' -
30.000 50 300 400 500 GOD 700 10000 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuv/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) () (cm)
1 128.1130 36.01 4.27 40.28 43.50 -3.22 360 100 peak
2 385.2805 21.24 10.87 32.11 46.00 -13.89 360 100 peak
3 642.8613 23.98 15.14 39.12 46.00 -6.88 360 100 peak
4 771.4486 23.46 16.37 39.83 46.00 -6.17 360 100 peak
5 900.1474 23.28 19.38 42.66 46.00 -3.34 360 100 peak
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AsiaRF Co., Ltd. Model: AWAPN2403

Test Specification: Vertical

80,0 dBu¥/m

limit1: —_—

R I ISV SUSUR O SOOT SO0 SO ASSOEOSS SUSSUR SO SO SR—

-20. ' , ' , , ' -
3[||]_|]|]|] 10 50 60 70 80 I 300 300 500 600 700 10000 MH:
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuV/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) (*) (cm)
35.2512 28.52 8.92 37.44 40.00 -2.56 360 100 peak
128.1130 31.76 4.27 36.03 43.50 -7.47 360 100 peak
900.1474 23.84 19.38 43.22 46.00 -2.78 360 100 peak
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AsiaRF Co., Ltd.

Model: AWAPN2403

Operating Condition:
Comment:

Test Specification:

802.11g Transmitting High Channel-2462MHz

Horizontal

80,0 dBu¥/m

CJ S O SO NS S S — SRR S SRS OO S—

limit1:

-20.4 : : I
) 300 400 500 600 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuv/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) () (cm)
1 128.1130 32.46 4.27 36.73 43.50 -6.77 360 100 peak
2 385.2805 27.76 10.87 38.63 46.00 -7.37 360 100 peak
3 771.4486 23.50 16.37 39.87 46.00 -6.13 360 100 peak
4 900.1474 23.23 19.38 42.61 46.00 -3.39 360 100 peak
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AsiaRF Co., Ltd.

Model: AWAPN2403

Test Specification:

Vertical

80,0 dBu¥/m

limit1:

70 | SOOI SO SO PR SO

-20.4 : : I
30.000 300 400 500 GO0 700 10000 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuV/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) (*) (cm)
1 35.7491 28.47 9.00 37.47 40.00 -2.53 162 100 QP
2 128.1130 36.12 4.27 40.39 43.50 -3.11 360 100 peak
3 385.2805 24.08 10.87 34.95 46.00 -11.05 360 100 peak
4 900.1474 23.31 19.38 42.69 46.00 -3.31 360 100 peak
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AsiaRF Co., Ltd.

Model: AWAPN2403

Operating Condition:
Comment:

Test Specification:

802.11n-HT20 Transmitting Low Channel-2412MHz

Horizontal

80,0 dBu¥/m

limit1:

70 | SRR S SR SO —

-20.4 : : R R N
) 300 400 500 GO0 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuVv/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) () (cm)
1 128.1130 28.05 4.27 32.32 43.50 -11.18 360 100 peak
2 385.2805 22.96 10.87 33.83 46.00 -12.17 360 100 peak
3 642.8613 22.35 15.14 37.49 46.00 -8.51 360 100 peak
4 771.4486 22.34 16.37 38.71 46.00 -7.29 360 100 peak
5 900.1474 24.38 19.38 43.76 46.00 -2.24 168 100 QP
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AsiaRF Co., Ltd.

Model: AWAPN2403

Test Specification:

Vertical

80.0

dBu¥/m

70 | SRR SO SRS OO S—

limit1:

-20.4 : : R R R
30.000 300 400 500 GO0 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuV/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) (*) (cm)
1 35.0048 28.67 8.88 37.55 40.00 -2.45 154 100 QP
2 128.1130 33.09 4.27 37.36 43.50 -6.14 360 100 peak
3 321.0608 28.13 10.46 38.59 46.00 -7.41 360 100 peak
4 642.8613 23.09 15.14 38.23 46.00 -1.77 360 100 peak
5 900.1474 24.13 19.38 43,51 46.00 -2.49 138 100 QP
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AsiaRF Co., Ltd.

Model: AWAPN2403

Operating Condition:
Comment:

Test Specification:

802.11n-HT20 Transmitting Middle Channel-2437MHz

Horizontal

80,0 dBu¥/m

70 | SRR SO SRS OO S—

limit1:

-20.4 : : IR
) 300 400 500 600 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuv/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) () (cm)
1 128.1130 32.82 4.27 37.09 43.50 -6.41 360 100 peak
2 385.2805 21.11 10.87 31.98 46.00 -14.02 360 100 peak
3 642.8613 21.45 15.14 36.59 46.00 -941 360 100 peak
4 900.1474 25.11 19.38 44.49 46.00 -151 140 100 QP
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AsiaRF Co., Ltd.

Model: AWAPN2403

Test Specification:

Vertical

80.0

dBu¥/m

limit1:

70 | AR S SRS OO S—

-20.4 : : R R N
30.000 300 400 500 GO0 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuV/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) (*) (cm)
1 35.2512 28.90 8.92 37.82 40.00 -2.18 113 100 QP
2 128.1130 37.03 4.27 41.30 43.50 -2.20 128 100 QP
3 385.2805 26.08 10.87 36.95 46.00 -9.05 360 100 peak
4 642.8613 22.61 15.14 37.75 46.00 -8.25 360 100 peak
5 900.1474 24.03 19.38 43.41 46.00 -2.59 196 100 QP
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AsiaRF Co., Ltd.

Model: AWAPN2403

Operating Condition:
Comment:

Test Specification:

802.11n-HT20 Transmitting High Channel-2462MHz

Horizontal

80,0 dBu¥/m

limit1:

70 | SRRSO ST OSSR SO S

-20.0 . o . . . .
30.000 40 50 G0 70 80 300 400 500 GO0 700 10000 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuv/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) () (cm)
1 128.1130 33.81 4.27 38.08 43.50 -5.42 360 100 peak
2 385.2805 23.58 10.87 34.45 46.00 -11.55 360 100 peak
3 771.4486 21.72 16.37 38.09 46.00 -7.91 360 100 peak
4 900.1474 24.44 19.38 43.82 46.00 -2.18 84 100 QP
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AsiaRF Co., Ltd.

Model: AWAPN2403

Test Specification:

Vertical

80.0

dBu¥/m

70

limit1:

-20.4 : : I
30.000 40 300 400 500 600 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuV/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) (*) (cm)
1 35.2512 28.80 8.92 37.72 40.00 -2.28 167 100 QP
2 70.0903 32.63 251 35.14 40.00 -4.86 360 100 peak
3 128.1130 35.47 4.27 39.74 43.50 -3.76 360 100 peak
4 385.2805 24.53 10.87 35.40 46.00 -10.60 360 100 peak
5 900.1474 24.55 19.38 43.93 46.00 -2.07 102 100 QP
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AsiaRF Co., Ltd.

Model: AWAPN2403

Operating Condition:
Comment:

Test Specification: Horizontal

802.11n-HT40 Transmitting Low Channel-2422MHz

80,0 dBu¥/m

70 | SOOI SRR SO SO SE—

limit1:

-20.4 : : R R N
) 300 400 500 GO0 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuV/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) () (cm)
1 128.1130 36.72 4.27 40.99 43.50 -2.51 360 100 peak
2 385.2805 27.20 10.87 38.07 46.00 -7.93 360 100 peak
3 771.4486 25.88 16.37 42.25 46.00 -3.75 360 100 peak
4 900.1474 24.73 19.38 4411 46.00 -1.89 360 100 peak
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AsiaRF Co., Ltd.

Model: AWAPN2403

Test Specification:

Vertical

80,0 dBu¥/m

limit1:

R I ISV SRR OSSO0 U0 S FEOSR USSR SO SO PR SO

-20.4 : : N
30.000 300 400 500 600 700 10000 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuV/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) (*) (cm)
1 35.2512 28.57 8.92 37.49 40.00 -2.51 108 100 QP
2 128.1130 36.47 4.27 40.74 43.50 -2.76 239 100 QP
3 385.2805 23.79 10.87 34.66 46.00 -11.34 360 100 peak
4 900.1474 23.89 19.38 43.27 46.00 -2.73 324 100 QP
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AsiaRF Co., Ltd.

Model: AWAPN2403

Operating Condition:

Comment:

Test Specification:

Horizontal

802.11n-HT40 Transmitting Middle Channel-2437MHz

80.0

dBu¥/m

R I ISV SRR OO SO SO0 S SRR SRR SO SRS OO S—

limit1:

—2l].[| ' , , , ' Lo
30.000 80 300 400 500 GOD 700 10000 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuv/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) () (cm)
1 128.1130 32.98 4.27 37.25 43.50 -6.25 360 100 peak
2 385.2805 20.68 10.87 31.55 46.00 -14.45 360 100 peak
3 642.8613 25.87 15.14 41.01 46.00 -4.99 360 100 peak
4 833.3171 21.38 17.14 38.52 46.00 -7.48 360 100 peak
5 900.1474 24,71 19.38 44.09 46.00 -1.91 312 100 QP
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AsiaRF Co., Ltd.

Model: AWAPN2403

Test Specification:

Vertical

80.0

dBu¥/m

70

limit1:

-20.4 : : R
30.000 40 50 6D 300 400 500 600 700 10000 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuV/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) (*) (cm)
1 35.4993 27.82 8.95 36.77 40.00 -3.23 360 100 peak
2 128.1130 35.59 4.27 39.86 43.50 -3.64 360 100 peak
3 642.8613 19.52 15.14 34.66 46.00 -11.34 360 100 peak
4 900.1474 23.47 19.38 42.85 46.00 -3.15 360 100 peak
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AsiaRF Co., Ltd.

Model: AWAPN2403

Operating Condition:
Comment:

Test Specification:

802.11n-HT40 Transmitting High Channel-2452MHz

Horizontal

80,0 dBu¥/m

R I ISV SUSUR OUES SO0 O S O SOOI SO SO PR SO

limit1:

-20.4 : : I
) 300 400 500 GO0 700 10000 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuv/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) () (cm)
1 128.1130 28.87 4.27 33.14 43.50 -10.36 360 100 peak
2 385.2805 20.09 10.87 30.96 46.00 -15.04 360 100 peak
3 771.4486 20.27 16.37 36.64 46.00 -9.36 360 100 peak
4 900.1474 23.60 19.38 42.98 46.00 -3.02 360 100 peak
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AsiaRF Co., Ltd.

Model: AWAPN2403

Test Specification:

Vertical

80.0

dBu¥/m

70

limit1:

-20.4 : : P
30.000 40 300 400 500 600 700 1000.0 MHz
No. Frequency Reading Correct Result Limit Margin Degree Height Remark
(MHz) (dBuV/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB) (*) (cm)
1 36.0007 27.53 9.04 36.57 40.00 -3.43 360 100 peak
2 128.1130 32.52 4.27 36.79 43.50 -6.71 360 100 peak
3 642.8613 21.55 15.14 36.69 46.00 -9.31 360 100 peak
4 900.1474 24.78 19.38 44.16 46.00 -1.84 351 100 QP
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AsiaRF Co., Ltd.

Model: AWAPN2403

Spurious Emissions Above 1GHz

Test Mode: 802.11b

Frequency Reading Correct Result Limit Margin Polar Detector
(MHz) (dBuVv/m) dB/m (dBuVv/m) (dBuV/m) (dB) HIV
Low Channel-2412MHz
4824.000 54.06 0.57 54.63 74.00 -19.37 H PK
4824.000 39.95 0.57 40.52 54.00 -13.48 H AV
7236.000 42.16 3.69 45.85 74.00 -28.15 H PK
7236.000 30.92 3.69 34.61 54.00 -19.39 H AV
4824.000 58.73 0.57 59.30 74.00 -14.70 \ PK
4824.000 42.03 0.57 42.60 54.00 -11.40 \ AV
7236.000 42.42 3.69 46.11 74.00 -27.89 \Y PK
7236.000 30.76 3.69 34.45 54.00 -19.55 \% AV
Middle Channel-2437MHz
4874.000 62.37 0.64 63.01 74.00 -10.99 H PK
4874.000 47.47 0.64 48.11 54.00 -5.89 H AV
7311.000 45.73 3.75 49.48 74.00 -24.52 H PK
7311.000 33.63 3.75 37.38 54.00 -16.62 H AV
4874.000 55.72 0.64 56.36 74.00 -17.64 \ PK
4874.000 41.31 0.64 41.95 54.00 -12.05 \Y AV
7311.000 43.57 3.75 47.32 74.00 -26.68 \Y PK
7311.000 31.43 3.75 35.18 54.00 -18.82 \Y AV
High Channel-2462MHz
4924.000 60.18 0.72 60.90 74.00 -13.10 H PK
4924.000 46.52 0.72 47.24 54.00 -6.76 H AV
7386.000 44.74 3.81 48.55 74.00 -25.45 H PK
7386.000 31.33 3.81 35.14 54.00 -18.86 H AV
4924.000 55.29 0.72 56.01 74.00 -17.99 \Y PK
4924.000 41.57 0.72 42.29 54.00 -11.71 \Y AV
7386.000 42.36 3.81 46.17 74.00 -27.83 \ PK
7386.000 31.31 3.81 35.12 54.00 -18.88 \Y AV
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AsiaRF Co., Ltd.

Model: AWAPN2403

Test Mode: 802.11g

Frequency Reading Correct Result Limit Margin Polar Detector
(MHz) (dBuVv/m) dB/m (dBuV/m) (dBuV/m) (dB) HIV
Low Channel-2412MHz
4824.000 51.99 0.57 52.56 74.00 -21.44 H PK
4824.000 36.31 0.57 36.88 54.00 -17.12 H AV
7236.000 42.62 3.69 46.31 74.00 -27.69 H PK
7236.000 30.73 3.69 34.42 54.00 -19.58 H AV
4824.000 52.16 0.57 52.73 74.00 -21.27 \ PK
4824.000 37.44 0.57 38.01 54.00 -15.99 \% AV
7236.000 42.61 3.69 46.30 74.00 -27.70 \Y PK
7236.000 30.70 3.69 34.39 54.00 -19.61 \% AV
Middle Channel-2437MHz
4874.000 56.13 0.64 56.77 74.00 -17.23 H PK
4874.000 43.67 0.64 4431 54.00 -9.69 H AV
7311.000 43.62 3.75 47.37 74.00 -26.63 H PK
7311.000 32.05 3.75 35.80 54.00 -18.20 H AV
4874.000 50.88 0.64 51.52 74.00 -22.48 \ PK
4874.000 38.19 0.64 38.83 54.00 -15.17 \Y AV
7311.000 42.61 3.75 46.36 74.00 -27.64 \ PK
7311.000 31.39 3.75 35.14 54.00 -18.86 \Y AV
High Channel-2462MHz
4924.000 54.73 0.72 55.45 74.00 -18.55 H PK
4924.000 41.03 0.72 41.75 54.00 -12.25 H AV
7386.000 44.54 3.81 48.35 74.00 -25.65 H PK
7386.000 31.40 3.81 35.21 54.00 -18.79 H AV
4924.000 48.67 0.72 49.39 74.00 -24.61 \Y PK
4924.000 36.27 0.72 36.99 54.00 -17.01 \Y AV
7386.000 43.42 3.81 47.23 74.00 -26.77 \ PK
7386.000 31.37 3.81 35.18 54.00 -18.82 \Y AV
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AsiaRF Co., Ltd.

Model: AWAPN2403

Test Mode: 802.11n-HT20

Frequency Reading Correct Result Limit Margin Polar Detector
(MHz) (dBuVv/m) dB/m (dBuV/m) (dBuV/m) (dB) HIV
Low Channel-2412MHz
4824.000 49.63 0.57 50.20 74.00 -23.80 H PK
4824.000 35.80 0.57 36.37 54.00 -17.63 H AV
7236.000 41.69 3.69 45.38 74.00 -28.62 H PK
7236.000 30.76 3.69 34.45 54.00 -19.55 H AV
4824.000 52.45 0.57 53.02 74.00 -20.98 \Y PK
4824.000 37.40 0.57 37.97 54.00 -16.03 \% AV
7236.000 41.86 3.69 45.55 74.00 -28.45 \Y PK
7236.000 30.75 3.69 34.44 54.00 -19.56 \% AV
Middle Channel-2437MHz
4874.000 55.44 0.64 56.08 74.00 -17.92 H PK
4874.000 42.71 0.64 43.35 54.00 -10.65 H AV
7311.000 43.38 3.75 47.13 74.00 -26.87 H PK
7311.000 31.88 3.75 35.63 54.00 -18.37 H AV
4874.000 50.87 0.64 51.51 74.00 -22.49 \ PK
4874.000 38.98 0.64 39.62 54.00 -14.38 \Y AV
7311.000 43.40 3.75 47.15 74.00 -26.85 \Y PK
7311.000 31.37 3.75 35.12 54.00 -18.88 \Y AV
High Channel-2462MHz
4924.000 52.19 0.72 52.91 74.00 -21.09 H PK
4924.000 38.64 0.72 39.36 54.00 -14.64 H AV
7386.000 44.28 3.81 48.09 74.00 -25.91 H PK
7386.000 31.50 3.81 35.31 54.00 -18.69 H AV
4924.000 48.76 0.72 49.48 74.00 -24.52 \Y PK
4924.000 36.13 0.72 36.85 54.00 -17.15 \Y AV
7386.000 43.13 3.81 46.94 74.00 -27.06 \ PK
7386.000 31.33 3.81 35.14 54.00 -18.86 \Y AV
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AsiaRF Co., Ltd.

Model: AWAPN2403

Test Mode: 802.11n-HT40

Frequency Reading Correct Result Limit Margin Polar Detector
(MHz) (dBuVv/m) dB/m (dBuV/m) (dBuV/m) (dB) HIV
Low Channel-2422MHz
4844.000 48.91 0.60 49.51 74.00 -24.49 H PK
4844.000 37.27 0.60 37.87 54.00 -16.13 H AV
7266.000 41.70 3.72 45.42 74.00 -28.58 H PK
7266.000 30.78 3.72 34.50 54.00 -19.50 H AV
4844.000 48.66 0.60 49.26 74.00 -24.74 \ PK
4844.000 37.54 0.60 38.14 54.00 -15.86 \% AV
7266.000 42.62 3.72 46.34 74.00 -27.66 \Y PK
7266.000 30.93 3.72 34.65 54.00 -19.35 \% AV
Middle Channel-2437MHz
4874.000 51.18 0.64 51.82 74.00 -22.18 H PK
4874.000 41.02 0.64 41.66 54.00 -12.34 H AV
7311.000 42.88 3.75 46.63 74.00 -27.37 H PK
7311.000 31.48 3.75 35.23 54.00 -18.77 H AV
4874.000 48.16 0.64 48.80 74.00 -25.20 \ PK
4874.000 36.70 0.64 37.34 54.00 -16.66 \Y AV
7311.000 42.50 3.75 46.25 74.00 -27.75 \ PK
7311.000 31.37 3.75 35.12 54.00 -18.88 \Y AV
High Channel-2452MHz
4904.000 55.77 0.68 56.45 74.00 -17.55 H PK
4904.000 45.77 0.68 46.45 54.00 -7.55 H AV
7356.000 45.15 3.79 48.94 74.00 -25.06 H PK
7356.000 33.13 3.79 36.92 54.00 -17.08 H AV
4904.000 51.44 0.68 52.12 74.00 -21.88 \Y PK
4904.000 41.09 0.68 41.77 54.00 -12.23 \Y AV
7356.000 43.03 3.79 46.82 74.00 -27.18 \ PK
7356.000 31.45 3.79 35.24 54.00 -18.76 \Y AV

Note: Testing is carried out with frequency rang 30MHz to the tenth harmonics, which above 5™ Harmonics are
attenuated more than 20dB below the permissible limits or the field strength is too small to be measured.
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9. Out of Band Emissions

9.1 Standard Applicable

According to 815.247 (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, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this
section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the
general limits specified in §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).

9.2 Test Equipment List and Details

Description Manufacturer Model Serial Number | Cal. Date Due. Date
Spectrum Analyzer R&S FSP 836079/035 2012-03-28 | 2013-03-27
EMI Test Receiver R&S ESVB 825471/005 | 2012-03-28 | 2013-03-27

Pre-amplifier Agilent 8447F 3113A06717 | 2012-03-28 | 2013-03-27
Pre-amplifier Compliance Direction | PAP-0118 24002 2012-03-28 | 2013-03-27
Trlloiri;:iiband SCHWARZBECK VULB9163 9163-333 2013-02-25 | 2014-02-24
Horn Antenna ETS 3117 00086197 2013-02-25 | 2014-02-24

9.3 Test Procedure

According to the KDB 558074, the band-edge radiated test method as follows:

Set span = wide enough to capture the peak level of the emission operating on the channel closest to the bandedge,
as well as any modulation products which fall outside of the authorized band of operation (2310MHz to 2420MHz
for low bandedge, 2460MHz to 2500MHz for the high bandedge)

RBW = 1MHz, VBW = 1MHz for peak value measured

RBW = 1MHz, VBW = 10Hz for average value measured

Sweep = auto; Detector function = peak/average; Trace = max hold

All the trace to stabilize, set the marker on the emission at the bandedge, or on the highest modulation porduct
outside of the band, if this level is greater than that at the bandedge. Enable the marker-delta function, then use the
marker-to-peak function to move the marker to the peak of the in-band emission. Those emission must comply
with the 15.209 limit for fall in the restricted bands listed in section 15.205. Note that the method of measurement
KDB publication number: 913591 may be used for the radiated bandedge measurements.
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According to the DA 00-705, the band-edge conducted test method as follows:

Set span = wide enough to capture the peak level of the emission operating on the channel closest to the bandedge,
as well as any modulation products which fall outside of the authorized band of operation (2380MHz to 2410MHz
for low bandedge, 2470MHz to 2500MHz for the high bandedge)

RBW = 100kHz, VBW = 300kHz

Sweep = auto; Detector function = peak; Trace = max hold

All the trace to stabilize, set the marker on the emission at the bandedge, or on the highest modulation porduct
outside of the band, if this level is greater than that at the bandedge. Enable the marker-delta function, then use the
marker-to-peak function to move the marker to the peak of the in-band emission. Those emission must comply
with the limit specified in this section (at least 20dB attenuation).

9.4 Environmental Conditions

Temperature: 23°C
Relative Humidity: 54%
ATM Pressure: 1011 mbar

9.5 Summary of Test Results/Plots

Test Mode Test Frequency Limit Result
MHz dBuV /dBc

2390.00 <54 dBuVvV Pass

802.11b 2400.00 >20 dBc Pass
2483.50 <54 dBuVvV Pass

2390.00 <54 dBuV Pass

802.11g 2400.00 >20 dBc Pass
2483.50 <54 dBuV Pass

2390.00 <54 dBuVvV Pass

802.11n-HT20 2400.00 >20 dBc Pass
2483.50 <54 dBuV Pass

2390.00 <54 dBuVvV Pass

802.11n-HT40 2400.00 >20 dBc Pass
2483.50 <54 dBuV Pass

The edge emissions are below the FCC 15.209 Limits or complies with the 15.247(d) requirements.

Please refer to the test plots as below.
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802.11b-Lowest Bandedge

107.0 dBu¥/m

limit1: —
97
87
77
67
57
47
37
27
17
70 : : : : : : : : :
2310.0000 232150 233300 234450 235600 236750  2379.00 239050 240200 241350 242500 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB)
1 2310.000 33.83 -3.71 30.12 54.00 -23.88 Average Detector
2310.000 46.59 -3.71 42.88 74.00 -31.12 Peak Detector
2 2390.000 37.79 -3.54 34.25 54.00 -19.75 Average Detector
2390.000 50.95 -3.54 47.41 74.00 -26.59 Peak Detector
2400.000 48.73 -3.51 45.22 Average Detector
Delta = 41.94 dBc
2409.590 90.64 -3.48 87.16 Average Detector
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802.11b-Highest Bandedge
107.0 dBu¥/m
limit1: —
O AU F— SO S — A S — AR S — —
/% S N S N
R ,—,—, hiiL
67 | AU F— S W — A S — A S — A—
s | N L
w / e
7 [ AU F— AR S =AU S A S — A—
1 1 1 ] ] ] 2 ] ] 1
L4
L T S T s ST
T e
70 : : : : : : : : :
2450.0000 245500 246000 246500 247000 247500 248000 248500 249000 249500 2500.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) (dBuV/m) (dB)
1 2464.200 87.96 -3.36 84.60 / / Average Detector
2460.700 102.84 -3.37 99.47 / / Peak Detector
2 2483.500 31.90 54.00 -22.10 Average Detector
Delta =52.7 dBc
2483.500 46.77 74.00 -27.22 Peak Detector
3 2500.000 34.54 -3.28 31.26 54.00 -22.74 Average Detector
2500.000 49.32 -3.28 46.04 74.00 -27.96 Peak Detector
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802.11g-Lowest Bandedge

107.0 dBu¥/m

limit1: —

2 I e
87
77
67
57
47
37
27
17
70 : : : : : : : : :

2310.0000 232150 233300 234450 235600 236750  2379.00 239050 240200 241350 242500 MHz

No. Frequency Reading Correct Result Limit Margin Remark

(MHz) (dBuV/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB)

1 2310.000 33.84 -3.71 30.13 54.00 -23.87 Average Detector
2310.000 47.22 -3.71 43.51 74.00 -30.49 Peak Detector
2359.910 37.75 -3.60 34.15 54.00 -19.85 Average Detector

3 2390.000 35.61 -3.54 32.07 54.00 -21.93 Average Detector
2390.000 49.44 -3.54 45.90 74.00 -28.10 Peak Detector

4 2400.000 45.40 -3.51 41.89 Average Detector

Delta = 41.85 dBc
2409.130 87.23 -3.49 83.74 Average Detector
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802.11g-Highest Bandedge

107.0 dBu¥/m

97

a7

77

67

57

limit1: —

47

7

27

17

7.0

24500000 2455.00

2460.00 2465.00

2470.00 2475.00 2480.00 2485.00

2450.00 2495.00 2500.00 MHz

No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) (dBuV/m) (dB)

1 2459.200 87.71 -3.38 84.33 / / Average Detector
2459.600 95.20 -3.37 91.83 / / Peak Detector

2 2483.500 37.51 54.00 -16.49 Average Detector

Delta = 46.82 dBc

2483.500 45.01 74.00 -28.99 Peak Detector

3 2500.000 34.56 -3.28 31.28 54.00 -22.72 Average Detector
2500.000 48.55 -3.28 45.27 74.00 -28.73 Peak Detector
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802.11n-HT20-Lowest Bandedge

107.0 dBu¥/m

limit1: —
2 I e
87
77
67
57
47
37
27
17
70 : : : : : : : : :
2310.0000 232150 233300 234450 235600 236750  2379.00 239050 240200 241350 242500 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB)

1 2310.000 33.83 -3.71 30.12 54.00 -23.88 Average Detector
2310.000 46.45 -3.71 42.74 74.00 -31.26 Peak Detector
2359.910 38.40 -3.60 34.80 54.00 -19.20 Average Detector

3 2390.000 36.55 -3.54 33.01 54.00 -20.99 Average Detector
2390.000 50.21 -3.54 46.67 74.00 -27.33 Peak Detector

4 2400.000 45.61 -3.51 42.10 Average Detector

Delta = 43.14 dBc
2413.040 88.72 -3.48 85.24 Average Detector
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802.11n-HT20-Highest Bandedge

107.0 dBu¥/m

97

a7

77

67

57

limit1: —

47

7

27

17

7.0

24500000 2455.00

2460.00 2465.00

2470.00 2475.00 2480.00 2485.00

2450.00 2495.00 2500.00 MHz

No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) (dBuV/m) (dB)

1 2463.900 86.14 -3.36 82.78 / / Average Detector
2463.900 95.18 -3.36 91.82 / / Peak Detector

2 2483.500 37.09 54.00 -16.91 Average Detector

Delta = 45.69 dBc

2483.500 45,51 74.00 -28.49 Peak Detector

3 2500.000 34.35 -3.28 31.07 54.00 -22.93 Average Detector
2500.000 47.99 -3.28 44.71 74.00 -29.29 Peak Detector
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802.11n-HT40-Lowest Bandedge

107.0 dBu¥/m

limit1: —
2 I e
87
77
67
57
47
37
27
17
70 : : : : : : : : :
2310.0000 232400 233800 235200 236600 233000 239400 240800 242200 243600 2450.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) | Factor(dB) | (dBuV/m) | (dBuV/m) (dB)
1 2310.000 3391 -3.71 30.20 54.00 -23.80 Average Detector
2310.000 46.93 -3.71 43.22 74.00 -30.78 Peak Detector
2 2390.000 35.10 -3.54 31.56 54.00 -22.44 Average Detector
2390.000 49.46 -3.54 45.92 74.00 -28.08 Peak Detector
2400.000 44.22 -3.51 40.71 Average Detector
Delta = 40.92 dBc
2424.240 85.08 -3.45 81.63 Average Detector
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802.11n-HT40-Highest Bandedge

107.0 dBu¥/m

limit1: —
2 I e
87
77
67
57
47
37
27
17
70 : : : : : : : : :
24300000 2437.00 244400 245100 245800 246500 247200 247900 248600  2493.00 2500.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) (dBuV/m) (dB)
1 2453.380 82.78 -3.38 79.40 / / Average Detector
2453.660 91.87 -3.38 88.49 / / Peak Detector
2 2483.500 36.85 54.00 -17.15 Average Detector
Delta = 42.55 dBc
2483.500 45.94 74.00 -28.06 Peak Detector
3 2500.000 34.19 -3.28 30.91 54.00 -23.09 Average Detector
2500.000 48.28 -3.28 45.00 74.00 -29.00 Peak Detector
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Conducted Spurious Emissions

802.11b Low Bandedge-chain 0

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -2.11 dBm
Ref 10 dBm “Att 30 dB SWT 2.5 s 2.377180000 GHz
10 Marker| 2 [T1 ]
-45113 dBm
Lo 4| 824240000 _GH
Y
Marker| 3 [T1 ]
-41|156 dBm
--10 IO ZUS6T0UDUU G
Marker| 4 [T1 ]
-41114 dBm
20 D1 -22_.[11 dBm 20[ 255700000 _GH
--30
PRN
4
|-40 3 3
| WMMWW
--50
J\‘bv«/ WMMV'WWW‘J
I-70
--80
-90
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 15.APR.2013 20:37:50
802.11b Middle Bandedge-chain 0
® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -3.38 dBm
Ref 10 dBm “Att 30 dB SWT 2.5 s 2.427120000 GHz
10 Marker| 2 [T1 ]
-47119 dBm
Lo 4l 874180000 cHz |
— \ Marker| 3 [T1 ]
-41170 dBm
--10 TAL S0 Z2T60UDUU G
Marker| 4 [T1 ]
20 -41114 dBm
b1 -23.B8 dBm 20|-355580000 GHz
--30
PRN

" - SWME\MM’W
-~ | sttt g "‘"’J

-70

--80

-90

Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 15.APR.2013 20:40:09
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802.11b High Bandedge-chain 0

® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -2.34 dBm
Ref 10 dBm “Att 30 dB SWT 2.5 s 2.427120000 GHz
10 Marker| 2 [T1 ]
-50/ 58 dBm
Lo 4l 924120000 cHz |
) Marker| 3 [T1 ]
-42[98 dBm
10 TS5 21T 760000 GH
Marker| 4 [T1 ]
_42] 84 dBm
20T 22 k4 aenm 20| 255700000 GH
—-30
PRN
| _40 2 4

) WWMWW

-70
--80
-90
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 15.APR.2013 20:41:27

802.11g Low Bandedge-chain 0

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -8.47 dBm
Ref 10 dBm “Att 30 dB SWT 2.5 s 2.377180000 GHz
10 Marker| 2 [T1 ]
-49130 dBm
Lo al 824240000 cHz ||
Marker| 3 [T1
3 e
E -4247 dBm
--10 IO S0ITO8UDUU G
Marker| 4 [T1 ]
20 -40126 dBm
B 20[- 355580000 GHz
D1 -28.47 dBm
--30
PRN
4
0 2 T NW‘L
v,
2 T e
| _50 " Y
,.MMWMJ‘J
=6
-70
--80
-90
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 15.APR.2013 20:45:59
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802.11g Middle Bandedge-chain 0

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -8.27 dBm
Ref 10 dBm “Att 30 dB SWT 2.5 s 2.427120000 GHz
10 Marker| 2 [T1 ]
-52131 dBm
) 4l 874120000 cHz ||
Mark 3 [T1
1 arker L ]
Y -42[57 dBm
| -10

IO S0ITO8UDUU G
Marker| 4 [T1 ]
-42131 dBm

—20 20[. 255700p00 GHz
D1 -28.p7 dBm
[-30
PRN
| 40 3 4

MWWWW

W LWL B e

-70
--80
-90
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 15.APR.2013 20:47:28

802.11g High Bandedge-chain 0

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -9.62 dBm
Ref 10 dBm *Att 30 dB SWT 2.5 s 2.427120000 GHz
10 Marker| 2 [T1 ]
-52[80 dBm
o 4] 924120000 GH “
Marker| 3 [T1 ]
1 -42115 dBm
--10 Y ITA I 2120000 GR
Marker| 4 [T1 ]
20 -41[93 dBm
B 20[. 255700p00 GHz
30 D1 -29 62 dBm
PRN
[ i fgwmh\juf\/“vuma
B | r\./J
--70
--80
-90
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 15.APR.2013 20:49:43
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802.11n-HT20 Low Bandedge-chain 0

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -9.82 dBm
Ref 10 dBm “Att 30 dB SWT 2.5 s 2.377180000 GHz
10 Marker| 2 [T1 ]
-51{51 dBm
Lo al 824240000 cHz ||
Marker| 3 [T1 ]
1 —41|89 dBm
--10 ‘ T3 7035U0DUU G
Marker| 4 [T1 ]
20 -42101 dBm
B 20/ 205760000 GHz
-30 D1 _-29 182 dBm
PRN
[ T MW
—--50 2 M
I-70
--80
-90
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Date: 15.APR.2013 20:51:36

802.11n-HT20 Middle Bandedge-chain 0

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -9.50 dBm
Ref 10 dBm “Att 30 dB SWT 2.5 s 2.427120000 GHz
10 Marker| 2 [T1 ]
-52176 dBm
Lo al 874180000 cuz |
Marker| 3 [T1 ]
] —42[24 dBm
--10 Y ITA S0 Z1I6UPD0U0U GR
Marker| 4 [T1 ]
20 -41113 dBm
B 20[- 355580000 GHz
L 30 D1 -29 dBm.
PRN
4
40 WW
W A ,,,WWMJ
--70
--80
-90
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Date: 15.APR.2013 20:53:25
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802.11n-HT20 High Bandedge-chain 0

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -10.15 dBm
Ref 10 dBm “Att 30 dB SWT 2.5 s 2.427120000 GHz
10 Marker| 2 [T1 ]
-54118 dBm
) 4l 924120000 cHz ||
Marker| 3 [T1 ]
1 -4206 dBm
T

T3 60556UDUU G
Marker| 4 [T1 ]
-41135 dBm

—20 15[ 261700000 GHz

30 D1 30 15 dBm

PRN

| _40 3

B KA/MM WW
MWWM ”’W‘J

-70
--80
-90
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Date: 15.APR.2013 20:55:10

802.11n-HT40 Low Bandedge-chain 0

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -12.35 dBm
Ref 10 dBm “Att 30 dB SWT 2.5 s 2.427120000 GHz
10 Marker| 2 [T1 ]
-54118 dBm
Lo al 824240000 cHz ||
T e Marker|( 3 [T1 ]
-43L00 dBm
--10 T s gsivivivivanc g
v 5
Marker| 4 [T1 ]
20 -42156 dBm
B 20[- 255700000 GHz
--30
D1 -32.35 dBm PRN
| _40 4
» 2 (\1/ J\,rww
MWMMJ
I gyt
-70
--80
-90
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Date: 15.APR.2013 20:58:54
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802.11n-HT40 Middle Bandedge-chain 0

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -13.09 dBm
Ref 10 dBm “Att 30 dB SWT 2.5 s 2.427120000 GHz
10 Marker| 2 [T1 ]
-53195 dBm
) 4l 874120000 cHz ||
Marker| 3 [T1 ]
-42119 dBm
--10

IO STIOAUDUU G
Marker| 4 [T1 ]
-42137 dBm

—20 20[. 255700p00 GHz
I-30

I 1b1 -33.09 dBm. PRN
| _40 3 4

. MWMWWJ

-70
--80
-90
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Date: 15.APR.2013 21:01:35

802.11n-HT40 High Bandedge-chain 0

® *“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -11.36 dBm
Ref 10 dBm “Att 30 dB SWT 2.5 s 2.427120000 GHz
10 Marker| 2 [T1 ] l
-52180 dBm
) 41 8741280000 GH
Marker| 3 [T1 ]
1 -41[74 dBm
T

IO oIS Z20D0UU G
Marker| 4 [T1 ]
-43117 dBm

--20 20[. 355580000 GHz

-30 DT —31.36 dBm

I-40

-70
--80
-90
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Date: 15.APR.2013 21:02:41
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802.11b Low Bandedge-chain 1

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -3.89 dBm
Ref 10 dBm “Att 30 dB SWT 2.5 s 2.377180000 GHz
10 Marker| 2 [T1 ]
-35L05 dBm
Lo A al 824240000 cHz ||
¥ Marker| 3 [T1 ]
-42129 dBm
--10

IO A0 ITA00UDUU G
Marker| 4 [T1 ]
-41133 dBm

--20 20[. 355580000 GHz

D1 -23.89 dBm

--30

; i
JLWM, ,WW‘MW M"I

-70

--80

-90

Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Date: 15.APR.2013 21:15:51

802.11b Middle Bandedge-chain 1

® *“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -3.88 dBm
Ref 10 dBm “Att 30 dB SWT 2.5 s 2.427120000 GHz
10 Marker| 2 [T1 ]
-47100 dBm
) 4l 874120000 cHz ||
¥ Marker| 3 [T1 ]
-41119 dBm
T

IO STITOA0UDUU G
Marker| 4 [T1 ]
-41165 dBm

—20 20[. 205760p00 GHz

D1 -23.88 dBm

--30

PRN

-70
--80
-90
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Date: 15.APR.2013 21:17:58

REPORT NO.: STR13038472I-1 PAGE 111 OF 120 FCC PART 15.247



AsiaRF Co., Ltd. Model: AWAPN2403

802.11b High Bandedge-chain 1

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -3.90 dBm
Ref 10 dBm “Att 30 dB SWT 2.5 s 2.427120000 GHz

10 Marker| 2 [T1 ]
-48[70 dBm

o 4l 924120000 cHz ||

¥ Marker| 3 [T1 ]
-42[43 dBm
--10 IS5 161820p00GH

Marker| 4 [T1 ]
-42128 dBm

I-20 20[- 355580000 GHz
D1 -23.9 dBm
I-30
PRN
I-40 =

- 3 I"M‘"‘"\/’*“W N MI‘W’MM
A J\,\M WMMVW““J

-70
--80
-90
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Date: 15.APR.2013 21:19:10

802.11g Low Bandedge-chain 1

® *RBW 100 kHz Marker 1 [T1 ]
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802.11g Middle Bandedge-chain 1
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802.11n-HT40 Middle Bandedge-chain 1
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10. Conducted Emissions

10.1 Measurement Uncertainty

Base on NIS 81, The Treatment of Uncertainty in EMC Measurements, the best estimate of the uncertainty of any
conducted emissions measurement is + 2.88 dB.

10.2 Test Equipment List and Details

Description Manufacturer Model Serial Number | Cal. Date Due. Date

EMI Test Receiver Rohde & Schwarz ESPI 101611 2012-03-28 | 2013-03-27

L.I.S.N Schwarz beck NSLK8126 8126-224 2012-03-28 | 2013-03-27

Pulse Limiter Rohde & Schwarz ESH3-Z2 100911 2012-03-28 | 2013-03-27
10.3 Test Procedure

The setup of EUT is according with per ANSI C63.4-2003 measurement procedure. The specification used was
with the FCC Part 15.207 Limit.

The external 1/O cables were draped along the test table and formed a bundle 30 to 40 cm long in the middle.

The spacing between the peripherals was 10 cm.

10.4 Basic Test Setup Block Diagram

A
EUT Notebook
LISN
=
o
3
To Receiver Non-conduction table
80 cm above Ground
Plane

) 4

< 1.5m »
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10.5 Environmental Conditions

Temperature: 25°C
Relative Humidity: 52%
ATM Pressure: 1012 mbar

10.6 Test Receiver Setup

During the conducted emission test, the test receiver was set with the following configurations:

SEArt FIEQUENCY ..evvveeieie ettt 150 kHz
StOP FIEQUENCY .....viiiiiiitieiee e 30 MHz
SWEEP SPEEU ...t Auto

IF BandWidth.........ccooviiiiiiiiic e 10 kHz
Quasi-Peak Adapter Bandwidth ..........ccccveveveiiinieiieieieiesenns 9 kHz
Quasi-Peak Adapter MOGE ........cccoveeeririreeiere e Normal

10.7 Summary of Test Results/Plots

According to the data in section 10.8, the EUT complied with the FCC Part 15.207 Conducted margin for a Class
B device, with the worst margin reading of:

-6.81 dB at 0.190 MHz in the Neutral mode, PK detector, 0.15-30MHz

10.8 Conducted Emissions Test Data
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Plot of Conducted Emissions Test Data

EUT: WiFi Router
Tested Model: AWAPN2403
Operating Condiation: ~ Operating
Comment: WIFI Connect
Test Specification: Neutral
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Test Specification: Live
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