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8.3 MAXIMUM PERMISSIBLE EXPOSURE

According to FCC 1.1310 : The criteria listed in the following table shall be used to evaluate
the environment impact of human exposure to radio frequency (RF) radiation as specified in
1.1307(b)LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)

FreR(;l:‘er;cy Electric Field | Magnetic Field | Power Density Average
(MHg) Strength (V/m) | Strength (A/m) | (mW/cm?) Time
(A) Limits for Occupational / Control Exposures
300-1,500 -- -- F/300 6
1,500-100,000 - - 5 6
(B) Limits for General Population / Uncontrol Exposures

300-1,500 -- -- F/1500 6

1,500-100,000 -- -- 1 30
CALCULATIONS

/ 2
Given E :M & S= E
d 3770

Where E = Field strength in Volts / meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters
S = Power density in milliwatts / square centimeter

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

_30xPxG
3770d?
Changing to units of mW and cm, using:
P (mwW) =P (W) /1000 and
d (cm) =d(m) /100

Yields

s _ 30x(P/1000)xG _ 0.0796x .7 %G

3770 (d /100 d?

Where d = Distance in cm
P = Power in mW
G = Numeric antenna gain

S = Power density in mW / cm?
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LIMIT
Power Density Limit, S=1.0mW/cm?
TEST RESULTS
No non-compliance noted.
Antenna Gain 4.04 dBi
S 3ox(P/1000)><2c; — 0.0796x PXZG
3770x(d /100) d

Once Antenna Gain=4.04dBi=2.53512863mW

IEEE 802.11b = 0.0796 * 91.6220 * 253512863 +400-= 0.04622
IEEE 802.11¢g = 0.0796 * 134.2765 * 2.53512863 +400 = 0.06774
IEEE 802.11n HT20 = 0.0796 * 145.2112 * 2.53512863 +400= 0.07326
IEEE 802.11n HT40 = 0.0796 * 164.8162 * 2.53512863 +400-= 0.08315
M|n|mu_m Output | Output | Antenna Powc_er Pow?r
separation . Density Density
Mode : Power Power Gain e
distance (dBm) (mW) (dBi) Limit at 20cm
(cm) (mW/cm?)| (mW/cm?)
IEEE 802.11b 20 19.62 91.62 4.04 1.00 0.046222
IEEE 802.11¢g 20 21.28 134.28 4.04 1.00 0.067741
IEEE 802.11n HT20 20 21.62 145.21 4.04 1.00 0.073258
IEEE 802.11n HT40 20 2217 164.82 4.04 1.00 0.083148

REMARK: For mobile or fixed location transmitters, the maximum power density is 1.0 mW/cm? even if
the calculation indicates that the power density would be larger.
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Antenna Gain 2.0 dBi
5 30><(P/1000)><§3 — 0.0796x PXZG
3770x(d /100) d
Once Antenna Gain=2.0dBi=1.58489319mW
IEEE 802.11b = 0.0796 * 140.6048 * 1.58489319 +400-= 0.04435
IEEE 802.11¢g = 0.0796 * 187.9317 * 1.58489319 +400= 0.05927
IEEE 802.11n HT20 = 0.0796 * 211.3489 * 1.58489319 +400-= 0.06666
IEEE 802.11n HT40 = 0.0796 * 194.0886 * 1.58489319 +400-= 0.06121
M|n|mu_m Output | Output | Antenna Powc_er Pow?r
separation . Density Density
Mode : Power Power Gain ..
distance (dBm) (mW) (dBi) Limit at 20cm
(cm) (mW/cm?)| (mW/cm?)
IEEE 802.11b 20 21.48 140.60 2.00 1.00 0.044346
IEEE 802.11¢g 20 22.74 187.93 2.00 1.00 0.059272
IEEE 802.11n HT20 20 23.25 211.35 2.00 1.00 0.066658
IEEE 802.11n HT40 20 22.88 194.09 2.00 1.00 0.061214

REMARK: For mobile or fixed location transmitters, the maximum power density is 1.0 mW/cm? even if

the calculation indicates that the power density would be larger.

Antenna Gain 2.35 dBi
5 3O><(P/1000)><ZG — 0.0796x PXZG
3770x(d /100) d
Once Antenna Gain=2.35dBi=1.71790839mW
IEEE 802.11b = 0.0796 * 112.2018 * 1.71790839 +400= 0.03836
IEEE 802.11g = 0.0796 * 151.3561 * 1.71790839 +400= 0.05174
IEEE 802.11n HT20 = 0.0796 * 162.9296 * 1.71790839 +400= 0.0557
IEEE 802.11n HT40 = 0.0796 * 126.7652 * 1.71790839 +400= 0.04334
M|n|mu.m Output | Output | Antenna Powgr Powgr
separation . Density Density
Mode : Power Power Gain ..
distance (dBm) (mW) (dBi) Limit at 20cm
(cm) (mW/cm?)| (mW/cm?)
IEEE 802.11b 20 20.50 112.20 2.35 1.00 0.038358
IEEE 802.11g 20 21.80 151.36 2.35 1.00 0.051743
IEEE 802.11n HT20 20 2212 162.93 2.35 1.00 0.055700
IEEE 802.11n HT40 20 21.03 126.77 2.35 1.00 0.043336

REMARK: For mobile or fixed location transmitters, the maximum power density is 1.0 mW/cm? even if
the calculation indicates that the power density would be larger.
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8.4 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 R&S FSU 200789 SEP. 29, 2013
TEST SETUP
SPECTRUM
EUT
ANALYZER

TEST PROCEDURE

The tests were performed in accordance with KDB 558074 5.3.1.

5.3.1 Measurement Procedure PKPSD:

1.Use this procedure when the maximum peak conducted output power in the fundamental
emission is used to demonstrate compliance.

2.Set the RBW = 100 kHz.

3.Set the VBW = 300 kHz.

4.Set the span to 5-30 % greater than the EBW.
5.Detector = peak.

6.Sweep time = auto couple.

7.Trace mode = max hold.

8.Allow trace to fully stabilize.

9.Use the peak marker function to determine the maximum power level in any 100 kHz band
segment within the fundamental EBW.

10.Scale the observed power level to an equivalent value in 3 kHz by adjusting (reducing)
the measured power by a bandwidth correction factor (BWCF) where BWCF = 10log(3
kHz/100 kHz= -15.2 dB).11.The resulting peak PSD level must be < 8 dBm.

Page 109 / 283



Compliance Certification Services Inc.

FCCID PBLCDD531AMUOQ3 Report No. T120920N91-RP1
TEST RESULTS
Antenna Gain 4.04 dBi
IEEE 802.11b mode
Channel Frequency | Reading BWCF PPSD Limit Margin Pass / Fail
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2412 4.40 -15.2 -10.80 8.00 -18.80 PASS
Middle 2437 4.91 -15.2 -10.29 8.00 -18.29 PASS
High 2462 4.70 -15.2 -10.50 8.00 -18.50 PASS
NOTE : 1. Atfinial test to get the worst-case emission at 1Mbps long.

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable)
was Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11g mode
Channel Frequency | Reading BWCF PPSD Limit Margin Pass / Fail
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2412 -2.35 -15.2 -17.55 8.00 -25.55 PASS
Middle 2437 -0.65 -15.2 -15.85 8.00 -23.85 PASS
High 2462 -1.03 -15.2 -16.23 8.00 -24.23 PASS
NOTE : 1. Atfinial test to get the worst-case emission at 6Mbps.

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable)
was Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT20 mode

Channel Frequency | Reading BWCF PPSD Limit Margin Pass / Fail
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2412 -0.82 -15.2 -16.02 8.00 -24.02 PASS
Middle 2437 -0.73 -15.2 -15.93 8.00 -23.93 PASS
High 2462 -0.48 -15.2 -15.68 8.00 -23.68 PASS
NOTE : 1. At finial test to get the worst-case emission at 6.5Mbps.

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable)
was Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT40 mode

Channel Frequency Reading BWCF PPSD Limit Margin Pass / Fail
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2422 -5.02 -15.2 -20.22 8.00 -28.22 PASS
Middle 2437 -3.61 -15.2 -18.81 8.00 -26.81 PASS
High 2452 -2.98 -15.2 -18.18 8.00 -26.18 PASS
NOTE : 1. At finial test to get the worst-case emission at 13.5Mbps.

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable)
was Entered as an offset in the spectrum analyzer to allow for direct reading of power.
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POWER SPECTRAL DENSITY ( IEEE 802.11b MODE)

® CH Low ( 802.11b MODE )
*RBW 100 kHz Marker 1 [T1 ]

Ref 26.7 dBm *Att 10 dB SWT 10 ms 2.409990385 GHz

Offget 11/7 dB
20

10

" gt | AN

/w fo

I _20 A
EXREF / \\ EXT
- 30B

—-70.

Center 2.412 GHz 2.2 MHz/ Span 22 MHz

Date: 27.SEP.2012 16:14:56

CH Mid ( 802.11b MODE )

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 4.91 dBm

Ref 26.7 dBm *Att 10 dB SWT 10 ms 2.436012821 GHz

Ooffget 11/7 dB
20

1

L, S ASAIATA |

/M \/ Ve
="/ -

-50

-60

-70

Center 2.437 GHz 2.2 MHz/ Span 22 MHz

Date: 27.SEP.2012 16:15:20
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CH High (802.11b MODE )
® :RBW 100 EHZ Marker 1 [T1 ] 4

Ref 26.7 dBm *Att 10 dB SWT 10 ms 2.462987179 GHz

Ooffget 11]7 dB
20

MAXH 1

. /ﬂ\f i VA
=17 I

—-60

—-70.

Center 2.462 GHz 2.2 MHz/ Span 22 MHz

Date: 27.SEP.2012 16:15:45
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POWER SPECTRAL DENSITY ( IEEE 802.11g MODE )
CH Low ( 802.11g MODE )

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -2.35 dBm

Ref 26.7 dBm *Att 10 dB SWT 10 ms 2.416160256 GHz

Offget 11]7 dB

—20

|10
MAXH
LvVL
L o 1

T e e e I
=/ N =

Center 2.412 GHz 2.2 MHz/ Span 22 MHz

Date: 27.SEP.2012 16:17:04

CH Mid ( 802.11g MODE )

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -0.65 dBm
Ref 26.7 dBm *Att 10 dB SWT 10 ms 2.434532051 GHz
offset 117 dB
20
| 10
MAXH
LVL
1
° W“\WM famAY
y ermunu nu$u\m\/mpwmﬂu
20
EXREF EXT
| “J\V 308
t--40
I -50
- -60
L--70
Center 2.437 GHz 2.2 MHz/ Span 22 MHz

Date: 27.SEP.2012 16:17:32
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CH High ( 802.11g MODE )
® :RBW 100 EHZ Marker 1 [TJ: 1 4

Ref 26.7 dBm *Att 10 dB SWT 10 ms 2.459250000 GHz

Ooffget 11]7 dB
20

LvL

| et Py

--20
EXREF \\\ EXT
- ‘\'\,\‘ 30B

—-70.

Center 2.462 GHz 2.2 MHz/ Span 22 MHz

Date: 27.SEP.2012 16:18:14
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POWER SPECTRAL DENSITY ( 802.11n HT20 MODE )
CH Low ( 802.11n HT20 MODE-Chain 0)

@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -0.82 dBm
Ref 26.7 dBm ~Att 10 dB SWT 10 ms 2.409144231 GHz

offfet 11]7 dB “

20

LvL

EXREF EXT

3DB

--70.

Center 2.412 GHz 2.2 MHz/ Span 22 MHz

Date: 27.SEP.2012 16:18:44

CH Mid ( 802.11n HT20 MODE-Chain 0 )

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -0.73 dBm
Ref 26.7 dBm ~Att 10 dB SWT 10 ms 2.434144231 GHz

Ooffget 11/7 dB
20

[1_PE I

° MWWM AN AL g
N \

--20
EXREF Hﬁﬁi EXT
- \,\' 30B

I--40

-50

-60

-70

Center 2.437 GHz 2.2 MHz/ Span 22 MHz

Date: 27.SEP.2012 16:19:26
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CH High ( 802.11n HT20 MODE-Chain 0 )

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -0.48 dBm

Ref 26.7 dBm *Att 10 dB SWT 10 ms 2.459144231 GHz

Offget 11/7 dB
20

--20
EXREF [/ \“\ EXT
-3 s 30B

—-70.

Center 2.462 GHz 2.2 MHz/ Span 22 MHz

Date: 27.SEP.2012 16:19:55
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POWER SPECTRAL DENSITY ( 802.11n HT40 MODE )

Ref 26.7 dBm *Att 10 dB SWT 15 ms

CH Low ( 802.11n HT40 MODE-Chain 0 )

@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -5.02 dBm

2.425525641 GHz

Offget 11/7 dB

20

|

LvL

EXREF

EXT

3DB

--70.

Center 2.422 GHz 4.4 MHz/

Date: 27.SEP.2012 16:20:25

Span 44 MHz

Ref 26.7 dBm *Att 10 dB SWT 15 ms

CH Mid ( 802.11n HT40 MODE-Chain 0 )

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -3.61 dBm

2.420358974 GHz

Ooffget 11/7 dB

20
o
[0} 1

LvL

N V

-20
EXREF
-3

I--40

-50

-60

-70

Center 2.437 GHz 4.4 MHz/

Date: 27.SEP.2012 16:20:54

Span 44 MHz
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CH High ( 802.11n HT40 MODE-Chain 0 )

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -2.98 dBm

Ref 26.7 dBm *Att 10 dB SWT 15 ms 2.455525641 GHz

Offget 11/7 dB

20

Lo 1

N [Wwwwwvw»ww.k [Mwwmww\
v \

W "W

I--40

-50-

—-60

—-70.

Center 2.452 GHz 4.4 MHz/ Span 44 MHz

Date: 27.SEP.2012 16:21:24
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Antenna Gain 2.0 dBi
IEEE 802.11b mode
Channel Frequency | Reading BWCF PPSD Limit Margin Pass / Fail
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2412 4.94 -15.2 -10.26 8.00 -18.26 PASS
Middle 2437 5.98 -15.2 -9.22 8.00 -17.22 PASS
High 2462 6.52 -15.2 -8.68 8.00 -16.68 PASS
NOTE : 1. Atfinial test to get the worst-case emission at 1Mbps long.

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable)
was Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11g mode

Channel Frequency | Reading BWCF PPSD Limit Margin Pass / Fail
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2412 0.04 -15.2 -15.16 8.00 -23.16 PASS
Middle 2437 0.93 -15.2 -14.27 8.00 -22.27 PASS
High 2462 0.98 -15.2 -14.22 8.00 -22.22 PASS
NOTE : 1. Atfinial test to get the worst-case emission at 6Mbps.

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable)
was Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT20 mode

Channel Frequency | Reading BWCF PPSD Limit Margin Pass / Fail
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2412 0.13 -15.2 -15.07 8.00 -23.07 PASS
Middle 2437 0.98 -15.2 -14.22 8.00 -22.22 PASS
High 2462 1.01 -15.2 -14.19 8.00 -22.19 PASS
NOTE : 1. At finial test to get the worst-case emission at 6.5Mbps.

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable)
was Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT40 mode

Channel Frequency Reading BWCF PPSD Limit Margin Pass / Fail
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2422 -4.05 -15.2 -19.25 8.00 -27.25 PASS
Middle 2437 -2.45 -15.2 -17.65 8.00 -25.65 PASS
High 2452 217 -15.2 -17.37 8.00 -25.37 PASS
NOTE : 1. At finial test to get the worst-case emission at 13.5Mbps.

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable)
was Entered as an offset in the spectrum analyzer to allow for direct reading of power.
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POWER SPECTRAL DENSITY ( IEEE 802.11b MODE)

® CH Low ( 802.11b MODE )
*RBW 100 kHz Marker 1 [T1 ]

Ref 26.7 dBm *Att 10 dB SWT 10 ms 2.411012821 GHz

Offget 11/7 dB
20

10
MAXH 1

. ST | A

/ﬁ\/ \/“a\

--20
EXREF / \\ EXT
-3 30B

—-60

—-70.

Center 2.412 GHz 2.2 MHz/ Span 22 MHz

Date: 27.SEP.2012 16:08:14

CH Mid ( 802.11b MODE )

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 5.98 dBm

Ref 26.7 dBm *Att 10 dB SWT 10 ms 2.438022436 GHz

Ooffget 11/7 dB
20

;

A Vi,
|/ N

-60

-70

Center 2.437 GHz 2.2 MHz/ Span 22 MHz

Date: 27.SEP.2012 16:08:42
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@

Ref 26.7 dBm *Att 10 dB

CH High ( 802.11b MODE )

*RBW 100 kHz Marker 1
*VBW 300 kHz
SWT 10 ms 2.4

111
6.52 dBm
61012821 GHz

Ooffget 11]7 dB
20

o A/f/ﬂﬂ/~4\\1/ﬁ~A
-10

T

RERS

EXREF

—-70.

Center 2.462 GHz

Date: 27.SEP.2012 16:09:10

2.2 MHz/

Span 22 MHz

LvL

EXT

3DB
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POWER SPECTRAL DENSITY ( IEEE 802.11g MODE )

@

Ref 26.7 dBm

CH Low ( 802.11g MODE )

*RBW 100 kHz
*VBW 300 kHz
SWT 10 ms

Marker 1 [T1 ]
0.04 dBm

*Att 10 dB 2.409250000 GHz

Offget 11]7 dB

—20

=y
T

—10

>
<
T

4

[

-20
EXREF M#\Nf/

-40

—-50:

'\1’]‘\’

— 60"

—-70-

Center 2.412 GHz

Date: 27.SEP.2012 16:09:43

2.2 MHz/ Span 22 MHz

@

CH Mid ( 802.11g MODE )

*RBW 100 kHz
*VBW 300 kHz

Marker 1 [T1 ]
0.93 dBm

Ref 26.7 dBm *Att 10 dB SWT 10 ms 2.434250000 GHz
Offget 117 dB
20
L 10
MAXH
1 LvL
o WMM /‘w*ww«/ww
-10
20
EXREF EXT
0. 3DB

—-70-.

Center 2.437 GHz

Date: 27.SEP.2012 16:10:12

2.2 MHz/ Span 22 MHz
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CH High ( 802.11g MODE )
® :RBW 100 EHZ Marker 1 [T1 ] 4

Ref 26.7 dBm *Att 10 dB SWT 10 ms 2.466160256 GHz

Ooffget 11]7 dB
20

:O Ww«wwh\ [Muwwwww,\\
P W

—-70.

Center 2.462 GHz 2.2 MHz/ Span 22 MHz

Date: 27.SEP.2012 16:10:46
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POWER SPECTRAL DENSITY ( 802.11n HT20 MODE )

CH Low ( 802.11n HT20 MODE-Chain 0)
@ *RBW 100 KHz Marker 1 [T1 ]
*VBW 300 kHz 0.13 dBm
Ref 26.7 dBm *Att 10 dB SWT 10 ms 2.406605769 GHz
offfet 11]7 dB “
20
1 PK]| L 10
MAXH
1 LvL
-10
20
EXREF EXT
3DB
s V
--40
I--50
I--60
-70-
Center 2.412 GHz 2.2 MHz/ Span 22 MHz
Date: 27.SEP.2012 16:11:20
CH Mid ( 802.11n HT20 MODE-Chain 0 )
® *RBW 100 KHz Marker 1 [T1 ]
*VBW 300 kHz 0.98 dBm
Ref 26.7 dBm *Att 10 dB SWT 10 ms 2.434108974 GHz
Ooffget 11/7 dB
20
10
1 LvL
F-10
) \
EXREF EXT
Hrgérf \«&\p 308
I--40
-50
-60
-70
Center 2.437 GHz 2.2 MHz/ Span 22 MHz
Date: 27.SEP.2012 16:11:49
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CH High ( 802.11n HT20 MODE-Chain 0 )

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 1.01 dBm

Ref 26.7 dBm *Att 10 dB SWT 10 ms 2.456641026 GHz

Offget 11/7 dB
20

Lo wa ford /w wwwwwww

-10 /f

--20

EXREF W\&&A EXT
0 \u| 308

I--40

-50-

—-60

—-70.

Center 2.462 GHz 2.2 MHz/ Span 22 MHz

Date: 27.SEP.2012 16:12:19
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POWER SPECTRAL DENSITY ( 802.11n HT40 MODE )
CH Low ( 802.11n HT40 MODE-Chain 0 )

@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -4.05 dBm
Ref 26.7 dBm *Att 10 dB SWT 15 ms 2.405358974 GHz
offfet 11]7 dB “
20
1 PK]| L 10
MAXH
LvL
o T
Wwfuwwww WWWW'WNM"
| oM w b
20
EXREF EXT
W 3DB
--40
I--50
~-60
-70-
Center 2.422 GHz 4.4 MHz/ Span 44 MHz
Date: 27.SEP.2012 16:13:03
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -2.45 dBm
Ref 26.7 dBm *Att 10 dB SWT 15 ms 2.429243590 GHz
Ooffget 11/7 dB
20
10
LvL
o 1

--20
EXREF “)f’ \ EXT
kﬂf Al 308

-60

-70

Center 2.437 GHz 4.4 MHz/ Span 44 MHz

Date: 27.SEP.2012 16:13:31
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CH High ( 802.11n HT40 MODE-Chain 0 )

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -2.17 dBm

Ref 26.7 dBm *Att 10 dB SWT 15 ms 2.443256410 GHz

Offget 11/7 dB
20

Wi Yl
Pid bl

—-70.

Center 2.452 GHz 4.4 MHz/ Span 44 MHz

Date: 27.SEP.2012 16:13:57
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Antenna Gain 2.35 dBi
IEEE 802.11b mode
Channel Frequency | Reading BWCF PPSD Limit Margin Pass / Fail
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2412 3.69 -15.2 -11.51 8.00 -19.51 PASS
Middle 2437 5.32 -15.2 -9.88 8.00 -17.88 PASS
High 2462 5.33 -15.2 -9.87 8.00 -17.87 PASS
NOTE : 1. Atfinial test to get the worst-case emission at 1Mbps long.

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable)
was Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11g mode

Channel Frequency | Reading BWCF PPSD Limit Margin Pass / Fail
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2412 -1.46 -15.2 -16.66 8.00 -24.66 PASS
Middle 2437 -0.59 -15.2 -15.79 8.00 -23.79 PASS
High 2462 -0.47 -15.2 -15.67 8.00 -23.67 PASS
NOTE : 1. Atfinial test to get the worst-case emission at 6Mbps.

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable)
was Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT20 mode

Channel Frequency | Reading BWCF PPSD Limit Margin Pass / Fail
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2412 -1.34 -15.2 -16.54 8.00 -24.54 PASS
Middle 2437 -0.37 -15.2 -15.57 8.00 -23.57 PASS
High 2462 -0.23 -15.2 -15.43 8.00 -23.43 PASS
NOTE : 1. At finial test to get the worst-case emission at 6.5Mbps.

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable)
was Entered as an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT40 mode

Channel Frequency Reading BWCF PPSD Limit Margin Pass / Fail
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2422 -4.72 -15.2 -19.92 8.00 -27.92 PASS
Middle 2437 -4.47 -15.2 -19.67 8.00 -27.67 PASS
High 2452 -4.68 -15.2 -19.88 8.00 -27.88 PASS
NOTE : 1. At finial test to get the worst-case emission at 13.5Mbps.

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable)
was Entered as an offset in the spectrum analyzer to allow for direct reading of power.
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POWER SPECTRAL DENSITY ( IEEE 802.11b MODE)

® CH Low ( 802.11b MODE )
*RBW 100 kHz Marker 1 [T1 ]

Ref 26.7 dBm *Att 10 dB SWT 10 ms 2.411012821 GHz

Offget 11/7 dB
20

10

L _20 Iy
EXREF / \4\ EXT
-30 3DB

—-70.

Center 2.412 GHz 2.2 MHz/ Span 22 MHz

Date: 28.SEP.2012 16:54:33

CH Mid ( 802.11b MODE )

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 5.32 dBm

Ref 26.7 dBm *Att 10 dB SWT 10 ms 2.438022436 GHz

Ooffget 11/7 dB
20

1

. it | o

Y v Vi
Y
=/ N\

-50

-60

-70

Center 2.437 GHz 2.2 MHz/ Span 22 MHz

Date: 28.SEP.2012 16:54:58
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CH High (802.11b MODE )
® :RBW 100 EHZ Marker 1 [T1 ] 4

Ref 26.7 dBm *Att 10 dB SWT 10 ms 2.461012821 GHz

Ooffget 11]7 dB
20

MAXH 1

) J\'J\J’A‘ w/\‘ LVL
Y
i N L

—-60

—-70.

Center 2.462 GHz 2.2 MHz/ Span 22 MHz

Date: 28.SEP.2012 16:56:51

Page 130 /283



Compliance Certification Services Inc.

FCCID PBLCDDS531AMUO3

Report No.

T120920N91-RP1

POWER SPECTRAL DENSITY ( IEEE 802.11g MODE )

® *RBW 100 kHz
*VBW 300 kHz

Ref 26.7 dBm *Att 10 dB SWT 10 ms

CH Low ( 802.11g MODE )

Marker 1 [T1 ]
-1.46 dBm
2.409919872 GHz

Offget 11]7 dB

—20

=y
T

—10

>
<
T

—O

WWW/W fwwwwm

-

-20:
EXREF /
)

i

—-50:

— 60"

—-70-

Center 2.412 GHz 2.2 MHz/

Date: 28.SEP.2012 16:57:23

Span 22 MHz

® *RBW 100 kHz
*VBW 300 kHz

Ref 26.7 dBm *Att 10 dB SWT 10 ms

CH Mid ( 802.11g MODE )

Marker 1 [T1 ]
-0.59 dBm
2.434285256 GHz

Offget 11]7 dB
20

—-70-.

Center 2.437 GHz 2.2 MHz/

Date: 28.SEP.2012 16:57:53

Span 22 MHz

LvL

EXT

3DB
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Report No. T120920N91-RP1

CH High ( 802.11g MODE )

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -0.47 dBm
Ref 26.7 dBm ~Att 10 dB SWT 10 ms 2.459919872 GHz

Ooffget 11]7 dB

20

B |,
MAXH
1
0 mw«wllm\ fmwwwwww
B JJW w:\m\
o A L
EXREF A/‘/ \\
/ 5
I--40
I--50
I--60
L-70

Center 2.462 GHz

Date: 28.SEP.2012 16:58:20

2.2 MHz/

Span 22 MHz

LvL

EXT

3DB
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POWER SPECTRAL DENSITY ( 802.11n HT20 MODE )
CH Low ( 802.11n HT20 MODE-Chain 0)

@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -1.34 dBm
Ref 26.7 dBm *Att 10 dB SWT 10 ms 2.409144231 GHz
offfet 11]7 dB “
20
1 PK]| L 10
MAXH
LvL
1
0 WWMMM
-10
20
EXREF EXT
7 ‘\X/ 3DB
F-40
I--50
~-60
-70-
Center 2.412 GHz 2.2 MHz/ Span 22 MHz

Date: 28.SEP.2012 16:58:50

CH Mid ( 802.11n HT20 MODE-Chain 0 )

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -0.37 dBm
Ref 26.7 dBm ~Att 10 dB SWT 10 ms 2.434144231 GHz
Ooffget 11/7 dB

20

o
LvL

; WMM AN At |
o / \1

/ N[
Vs N

I--40

-50

-60

-70

Center 2.437 GHz 2.2 MHz/ Span 22 MHz

Date: 28.SEP.2012 16:59:20
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CH High ( 802.11n HT20 MODE-Chain 0 )

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -0.23 dBm

Ref 26.7 dBm *Att 10 dB SWT 10 ms 2.459144231 GHz

Offget 11/7 dB
20

--20
EXREF /[/ﬂ \\M EXT
3 30B

—-70.

Center 2.462 GHz 2.2 MHz/ Span 22 MHz

Date: 28.SEP.2012 16:59:44
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FCCID PBLCDDS531AMUO3

Report No. T120920N91-RP1

POWER SPECTRAL DENSITY ( 802.11n HT40 MODE )

CH Low ( 802.11n HT40 MODE-Chain 0 )

@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -4.72 dBm

Ref 26.7 dBm *Att 10 dB SWT 15 ms 2.425525641 GHz

Offget 11/7 dB

20

|

1 PK]| L 10
MAXH
LvL
0 1
n A
W%Mwmw N h,1 MVMWMWW
P, W
20
EXREF EXT

3DB

--70.

Center 2.422 GHz 4.4 MHz/ Span 44 MHz

Date: 28.SEP.2012 17:00:44

CH Mid ( 802.11n HT40 MODE-Chain 0 )

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -4.47 dBm

Ref 26.7 dBm *Att 10 dB SWT 15 ms 2.429173077 GHz

Ooffget 11/7 dB
20

10
MAXH
o 1

LvL

-20
EXREF [Jf \
—304

-60

-70

Center 2.437 GHz 4.4 MHz/ Span 44 MHz

Date: 28.SEP.2012 17:01:16
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CH High ( 802.11n HT40 MODE-Chain 0 )

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -4.68 dBm
Ref 26.7 dBm ~Att 10 dB SWT 15 ms 2.447275641 GHz
Offget 11/7 dB

20

. (MWWW WMWWWW\
"] \

—-70.

Center 2.452 GHz 4.4 MHz/ Span 44 MHz

Date: 28.SEP.2012 17:01:42
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8.5 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 R&S FSU 200789 SEP. 29, 2013

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

TEST SETUP

Spectrum

EUT Analyzer

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

TEST RESULTS
No non-compliance noted.
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FCCID PBLCDDS531AMUO3 Report No. T120920N91-RP1

OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT

Antenna Gain 4.04 dBi

( IEEE 802.11b MODE )

CH Low (30MHz~3GHz) (802.11b MODE )

@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 3.96 dBm
Ref 26.7 dBm *Att 10 dB SWT 300 ms 2.409807692 GHz
Ooffget 11/7 dB Markdr 2 [T1][]
-32.22 dBm
I-20
96.634615385 MHz
Markgr 3 [T1(]
Lo 33 59 dBm
MAXH 2. 400009000 GHz
LvL
o
--10
D1 -16.04 dBm
-20
EXREF EXT
3DB
L] . ol ]
T, AT PRI
-60
=70
Start 30 MHz 297 MHz/ Stop 3 GHz

Date: 27.SEP.2012 18:52:14

®

CH Low (3GHz~26.5GHz) (802.11b MODE )

*RBW 100 kHz
*VBW 300 kHz

Ref 26.7 dBm *Att 10 dB SWT 2.35 s
offfet 11]7 dB “
20
[ A
1 PK] 10
MAXH
LvL
O
~-10
D1 -16.04 dBm
20
EXREF EXT
L _30 30B
-40
AR AR i TV TPV RTFTVNT  TRE EN R 1) EAR NP
--60
I--70
Start 3 GHz 2.35 GHz/ Stop 26.5 GHz

Date: 27.SEP.2012 18:52:29
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Date: 27.SEP.2012 18:53:36
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CH Mid (30MHz~3GHz) (802.11b MODE )
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 4.39 dBm
Ref 26.7 dBm *Att 10 dB SWT 300 ms 2.438365385 GHz
Ooffget 11]7 dB Markdr 2 [T1[]
20 -31.89 dBm
120.432692308 MHz
Markgr 3 [T1(]
1 PRI —47 91 dBm
VaxXH -400004000 GHz|
Markef 4 [T1(]
o -49.29 dBm
483500000 GHz
-10
D1 -15.61 dBm
=20
EXREF EXT
- 3DB
I_4o 4
| L
. (L Il | \ 1 Al | A LA l'ﬂm I
AR A A A A A~ PR A~ A i AP s Wty
-60
L -70.
Start 30 MHz 297 MHz/ Stop 3 GHz
Date: 27.SEP.2012 18:53:12
CH Mid (3GHz~26.5GHz) (802.11b MODE )
® *RBW 100 KHz
*VBW 300 kHz
Ref 26.7 dBm *Att 10 dB SWT 2.35 s
Offget 11/7 dB
*
1 PK]| 10
MAXH
LvL
[}
-10
D1 -15.61 dBm
-20
EXREF EXT
l_30 3DB
--40
[ TV BT T e e Y R TS S S e ey T ey
I--60
--70
Start 3 GHz 2.35 GHz/ Stop 26.5 GHz
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CH High (30MHz~3GHz) (802.11b MODE )
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 4.46 dBm
Ref 26.7 dBm *Att 10 dB SWT 300 ms 2.462163462 GHz
Ooffget 11]7 dB Markdr 2 [T1[]
20 -32.73 dBm
144 .230769231 MHz
Markgr 3 [T1(]
1 PRI -31 08 dBm
VaxXH 21483500000 GHz
LvL
[0}
-10
D1 -15.54 dBm
=20
EXREF EXT
-3 e 3DB
L _a 1
;Lﬂll‘ .I l 4 + bt " .l.nn..ws"'!u )\LA!.JL ol
L oAyt i AR TAA i L)
-60
L -70.
Start 30 MHz 297 MHz/ Stop 3 GHz
Date: 27.SEP.2012 18:54:21
CH High (3GHz~26.5GHz) (802.11b MODE )
® *RBW 100 KHz
*VBW 300 kHz
Ref 26.7 dBm *Att 10 dB SWT 2.35 s
Offget 11/7 dB
*
1 PK]| 10
MAXH
LvL
[}
-10
D1 -15.54 dBm
-20
EXREF EXT
l_30 3DB
--40
REARAAA PR IR W YN Ty e T TR
~-60
--70
Start 3 GHz 2.35 GHz/ Stop 26.5 GHz
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FCCID PBLCDDS531AMUO3

Report No. T120920N91-RP1

OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT

(802.11g MODE )

Ref 26.7 dBm

*Att 10 dB

*RBW 100 kHz
*VBW 300 kHz
SWT 300 ms

CH Low (30MHz~3GHz) (802.11g MODE )

Marker 1 [T1 ]

-1.95 dBm
2.409807692 GHz

Ooffset 11]7 dB Markdr 2 [T1][]
20 -43.12 dBm
248.942307692 MHz
Markgr 3 [T1(]
1 _PKIISYN 45 dBm
AR 2400000000 GHz
LvL
Lo L
--10
=20 D1 -21.95 dBi
EXREF = - m EXT
l_30 308

-40 2

[~-60

Mm e T

b,

=70

Start 30 MHz

Date: 27.SEP.2012 18:55:31

297 MHz/

Stop 3 GHz

®

Ref 26.7 dBm

*Att 10 dB

*RBW 100 kHz
*VBW 300 kHz
SWT 2.35 s

CH Low (3~26.5GHz) (802.11g MODE )

Offget 11/7 dB

20

MR |,
WAXH

EXREF D1 -21.95 dBm

[~-60

Rl AR AR ol

& |
=8

Wiy AN

3DB

=70

Start 3 GHz

Date: 27.SEP.2012 18:55:47

2.35 GHz/

Stop 26.5 GHz
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CH Mid (30MHz~3GHz) (802.11g MODE )
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -1.56 dBm
Ref 26.7 dBm *Att 10 dB SWT 300 ms 2.443125000 GHz
Ooffget 11]7 dB Markdr 2 [T1[]
20 -43.18 dBm
248.942307692 MHz
Markgr 3 [T1(]
1 PRI 48 20 dBm
VaxXH 2.400009000 GHz|
Markerl 4 [T1](]
o y -49.18 dBm
483500000 GHz
-10
exrer 22 D1 -21.56 dBm o
L _30 30B
| _40—2
L nﬁ.ﬂ l 1y y ) B\Nh, 1
(RAT - AR A~ PR TATFTATIJIAY ATt
I--60
L -70.
Start 30 MHz 297 MHz/ Stop 3 GHz
Date: 27.SEP.2012 18:56:26
CH Mid (3~26.5GHz) (802.11g MODE )
® *RBW 100 KHz
*VBW 300 kHz
Ref 26.7 dBm *Att 10 dB SWT 2.35 s
Offget 11/7 dB
*
1 PK]| 10
MAXH
LvL
[}
-10
i D1 -21.56 dBm o
l_30 3DB
--40
S P TP AV VSV TV Y T T RE N TS T BT NIRRT
I--60
--70
Start 3 GHz 2.35 GHz/ Stop 26.5 GHz
Date: 27.SEP.2012 18:56:40
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CH High (30MHz~3GHz) (802.11g MODE )

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -1.12 dBm
Ref 26.7 dBm *Att 10 dB SWT 300 ms 2.462163462 GHz
Ooffget 11]7 dB Markdr 2 [T1[]
20 -42.93 dBm
248.942307692 MHz
Markgr 3 [T1(]
1 PRI -37 66 dBm
VaxXH 2.483500000 GHz
LvL
1
[0}
-10
=20
EXREF DI —21.12 dBm oxr
L _30. 3DB
B
4
I _40—2
Il .J l: T T | 4 | F U R TP T APY ‘ML\/\\,\“ i Atk
W&w VRS ARk I vy RO TR R i A
-60
-70
Start 30 MHz 297 MHz/ Stop 3 GHz
Date: 27.SEP.2012 18:57:36
CH High (3~26.5GHz) (802.11g MODE )
® *RBW 100 kHz
*VBW 300 kHz
Ref 26.7 dBm *Att 10 dB SWT 2.35 s
Offget 11/7 dB
20
1 PK]| 10
MAXH
LvL
[}
-10
-20
EXREF D1 -21.12 dBm xr
L _30. 3DB
-40
|5 ) : .
WMWWMMWWWMWW P A oA M-
~-60
-70-
Start 3 GHz 2.35 GHz/ Stop 26.5 GHz

Date: 27.SEP.2012 18:57:50
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT
(802.11n HT20 MODE )

CH Low (30MHz~3GHz) (802.11n HT20 MODE-Chain 0 )

*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -1.25 dBm
Ref 26.7 dBm *Att 10 dB SWT 300 ms 2.409807692 GHz
Ooffset 11]7 dB Markdr 2 [T1][]
-42.18 dBm
I-20
248.942307692 MHz
Markgr 3 [T1(]
1 _PKIISYN - 53 dBm
MAXH 2.400000000 GHz
LVL
L
o
--10
F-20
EXREF DI -21.25 dBm o
| -30 308
—a0-2
MWWW PO e Y nWM AN
I--60
I--70
Start 30 MHz 297 MHz/ Stop 3 GHz

Date: 27.SEP.2012 18:59:19

CH Low (3~26.5GHz) (802.11n HT20 MODE-Chain 0 )

@ *RBW 100 kHz
*VBW 300 kHz

Ref 26.7 dBm *Att 10 dB SWT 2.35 s
Offget 11]7 dB “
20
A}
1P
MAXH
LvL
o
-10
I--20
DI -21.25 dBm
EXREF EXT
-30 3DB
-40
I P S e S TR EE TR e e W e e e A e
[~-60
-70.
Start 3 GHz 2.35 GHz/ Stop 26.5 GHz

Date: 27.SEP.2012 19:11:26
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FCCID PBLCDDS531AMUO3

Report No.

T120920N91-RP1

@

EXREF

CH Mid (30MHz~3GHz) (802.11n HT20 MODE-Chain 0 )

*RBW 100 kHz
*VBW 300 kHz

Marker 1 [T1 ]

-0.51 dBm

Ref 26.7 dBm *Att 10 dB SWT 300 ms 2.433605769 GHz
Ooffget 11]7 dB Markdr 2 [T1[]
20 -42.39 dBm
248.942307692 MHz
Markgr 3 [T1(]
10 —49 04 dBm
2.400000000 GHz
Markenr 4 [T1(]
o -48.56-dBm
-483500000 GHz
—-10
L_20 Bt—=20-51tdBm
=30
L_a0—2
I AR
W Tiri PV e GV~ WX AAAPRAGRIr v vy
—-60
L--70
Start 30 MHz 297 MHz/ Stop 3 GHz

Date: 27.SEP.2012 19:00:18

EXT

3DB

@

EXREF

CH Mid (3~26.5GHz) (802.11n HT20 MODE-Chain 0 )

*RBW 100 kHz
*VBW 300 kHz

Ref 26.7 dBm *Att 10 dB SWT 2.35 s
Offget 11/7 dB

20
10

o

-10

20 D1 -20.51 dBm
I--30
--40

\

AR AT P Ao TR R A bR A T
--60
=70
Start 3 GHz 2.35 GHz/ Stop 26.5 GHz

Date: 27.SEP.2012 19:00:50
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CH High (30MHz~3GHz) (