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1. Summary of Test Data

Test/Requirement Description Applicable Rule Result
Minimum 6dB Bandwidth 15.247(a)(2) Pass
Maximum Output Power 15.247(b) Pass
Power Spectral Density 15.247(e) Pass
RF Antenna Conducted Spurious 15.247(d) Pass
Radiated Spurious Emission 15.247(d), 15.205, 15.209 Pass
Emission on the Band Edge 15.247(d) Pass
AC Power Line Conducted Emission 15.207 Pass
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2. General Information

Identification of the EUT

Product:
Model No.:
FCC ID.:

Frequency Range:

Channel Number:

Rated Power:
Power Cord:

Sample Received:

Test Date(s):
Note 1:

Note 2:

500 Mbps Powerline Wireless N Extender

PLA4231

I88PLA4231

2412 MHz to 2462 MHz for 802.11b, 802.11g, 802.11n HT20
2422 MHz to 2452 MHz for 802.11n HT40

11 channels for 802.11b, 802.11g, 802.11n HT20

7 channels for 802.11n HT40

100-240 Vac, 50/60 Hz, 0.1 A, 7 W

N/A

Nov. 1, 2012

Nov. 16, 2012 ~ Nov. 30, 2012

This report is for the exclusive use of Intertek's Client and is
provided pursuant to the agreement between Intertek and its
Client. Intertek's responsibility and liability are limited to the
terms and conditions of the agreement. Intertek assumes no
liability to any party, other than to the Client in accordance with
the agreement, for any loss, expense or damage occasioned by
the use of this report. Only the Client is authorized to permit
copying or distribution of this report and then only in its entirety.
Any use of the Intertek name or one of its marks for the sale or
advertisement of the tested material, product or service must
first be approved in writing by Intertek. The observations and
test results in this report are relevant only to the sample tested.
This report by itself does not imply that the material, product, or
service is or has ever been under an Intertek certification
program.

When determining the test conclusion, the Measurement
Uncertainty of test has been considered.
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IntertEk FCC ID. : 188PLA4231
Report No.:TS12110032-EME

Description of EUT

The EUT is a 500 Mbps Powerline Wireless N Extender, the device is a MIMO product,
it's two transmitter and two receiver with one wireless module embedded.

For more detail features, please refer to User's manual as file name “Installation
guide.pdf”

Antenna description

(1) Antenna 1 (Chain 0)

The EUT uses a permanently connected antenna.

Antenna Gain : 3.1 dBi max
Antenna Type : SMD Chip-omni antenna
Connector Type : Fixed

(2) Antenna 2 (Chain 1)

The EUT uses a permanently connected antenna.

Antenna Gain : 3.1 dBi max
Antenna Type : SMD Chip-omni antenna
Connector Type : Fixed

Peripherals equipment

Peripherals | Brand Model No. Serial No. Description of Data Cable

(1) RJ-45 UTP Cat.5 10 meter
(2) RJ-45 STP Cat.5 2 meter

Notebook PC| DELL |Latitude D610| FXWZK1S
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Report No.:TS12110032-EME

Operation mode

The EUT was supplied 120Vac, 60Hz and it was run in TX mode that was controlled by
“‘ART2 2.27.3” program.

With individual verifying, the maximum output power were found out 1 Mbps data rate for
802.11b mode, 6 Mbps data rate for 802.11g mode, 6.5 Mbps data rate for 802.11n(HT20)
mode and 13.5 Mbps data rate for 802.11n(HT40) mode, the final tests were executed

under these conditions recorded in this report individually.

802.11b ch6 chain0

802.11n HT20 ch6

Data rate Chain 0
(Mbps) PK(dBm)

1 20.27

2 20.19

5.5 19.94

11 19.78

802.11g ch6

Data rate Chain 0
(Mbps) PK(dBm)

6 22.76

9 22.47

12 22.23

18 22.14

24 22.08

36 21.93

48 21.85

54 21.65

Data rate Chain 0 Chain 1
(Mbps) PK(dBm) PK(dBm)
6.5 22.68 22.84
13 22.62 22.35
19.5 22.26 22.28
26 22.19 22.18
39 22.15 22.02
52 22.54 22.12
58.5 21.98 21.94
65 21.68 21.77
802.11n HT40 ch6
Data rate Chain 0 Chain 1
(Mbps) PK(dBm) PK(dBm)
13.5 21.82 22.86
27 21.78 22.62
40.5 21.62 22.58
54 21.55 22.46
81 21.48 22.31
108 21.42 22.24
121.5 21.36 22.18
135 21.29 22.08
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Report No.:TS12110032-EME

3. Maximum 6 dB Bandwidth

Name of Test Maximum 6dB Bandwidth

Base Standard FCC 15.247 (a)(2)

Test Result: Complies
Measurement Data: See Table & plots below

Method of Measurement:

Reference FCC document: KDB558074

Make the measurement with the spectrum analyzer’s resolution bandwidth (RBW) = 1-5
% of the DTS channel bandwidth and not to exceed 100kHz, video bandwidth (VBW) = 3
x RBW. In order to make an accurate measurement, set the span greater than DTS
channel bandwidth. The 6 dB bandwidth must be greater than 500 kHz.

Test Diagram:

Attenuator
(e mm| &
O@ DC block
o6 — EUT

Spectrum Analyzer

Note: The EUT was tested while in a continuous transmit mode and the worst case data
rates are 1 Mbps data rate for 802.11b mode, 6 Mbps data rate for 802.11g mode,
6.5 Mbps data rate for 802.11n HT20 mode and 13.5 Mbps data rate for 802.11n
HT40 mode. The EUT was tuned to a low, middle and high channel.
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Table 1. Maximum 6dB Bandwidth

Single TX
6dB -
Frequency , Limit )
Mode | Channel Bandwidth(MHz) Pass/Fail
(MHz) : (MHz)
Chain 0
1 2412 9.375 0.5 Pass
802.11b 6 2437 9.566 0.5 Pass
11 2462 9.761 0.5 Pass
1 2412 16.528 0.5 Pass
802.11g 6 2437 16.587 0.5 Pass
11 2462 16.6 0.5 Pass
2TX
Frequency 6dB Bandwidth (MHz) Limit .
Mode Channel : - Pass/Fail
(MHz) Chain 0 Chain 1 (MHz)
1 2412 17.824 17.771 0.5 Pass
802.11n 6 2437 17.765 17.426 0.5 P
i . ) ass
(HT20)
11 2462 17.79 17.722 0.5 Pass
3 2422 36.537 36.615 0.5 Pass
802.11n 6 2437 36.596 36.185 0.5 P
) . . ass
(HT40)
9 2452 36.52 36.528 0.5 Pass
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Chain 0: 6dB Bandwidth @ 802.11b mode channel 1

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 2.07 dB VBW 300 kHz
20 dBm 9.37540283 MHz SWT 20 ms Unit dBm
o 21.3 @B Offsgt
. Sg
A
10
o
2L 1.48 dBm AN e N
-10 /ﬂj \f\
1VIEW r’ 1MA
-20 f \
-30 J i
40 /\F/‘
-60
-70
-0
Center 2.412 GHz 8 MHz/ Span 80 MHz
Title: 6dB Occupied Bandwidth ( ZyXEL , PLA4231 )
Comment A: B802.11b_Chain0_Ch01_2412
Date: 03.DEC.2012 18:06:21
Chain 0: 6dB Bandwidth @ 802.11b mode channel 6
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 2.00 dB VBW 300 kHz
20 dBm 9.56597168 MHz SWT 20 ms Unit dBm
o 21.3 @B Offsgt
. S¢
A

ﬁLﬁR 1 SGL
D1 1.263 dBm a
-10 yv MN

1VIEW 1MA

-20 L

-30

) \
Wy |

-60
-70
-80
Center 2.437 GHz 8 MHz, Span 80 MHz
Title: 6dB Occupied Bandwidth ( ZyxXEL , PLA4231 )
Comment A: B02.11b_Chain0_Ch06_2437
Date: 03.DEC.2012 1B:06:49
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Chain 0: 6dB Bandwidth @ 802.11b mode channel 11

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 5.33 dB VBW 300 kHz
20 dBm 9.76054932 MHz SWT 20 ms Unit dBm
20
21.3 B Offsgt
A
10
V|
ol 0. 640 dBm
-20 { u
-30 / \
-40
_50 JIIL \AMA/ \l/"{” A
e AR
-60
-70
-80
Center 2.4B62 GHz 8 MHz/ Span 80 MHz
Title: 6dB Occupied Bandwidth ( ZyxXEL , PLA4231 )
Comment A: B02.11b_Chain0_Ch11_2462
Date: 03.DEC.2012 18:11:42
Chain 0: 6dB Bandwidth @ 802.11g mode channel 1
w/ Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 6.78 dB VBW 300 kHz
20 dbm 16.52830322 MHz SWT 20 ms Unit dBm
20
21.3 @B Offsgt
A
10
P
0 iregrh h\

D1 -4.899 dBm

-20

I .
i : |

MW m%

-60
-70
-80
Center 2.412 GHz 8 MHz/ Span 80 MHz
Title: B6dB Occupied Bandwidth ( ZyxXEL , PLA4231 )
Comment A: B802.11g_Chain0_Ch0O1_2412
Date: 03.DEC.2012 1B8:33:45
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Report No.:TS12110032-EME

Chain 0: 6dB Bandwidth @ 802.11g mode channel 6

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 7.33 dB VBIW 300 kHz
20 dBm 16 .58655518 MHz SWT 20 ms Umit dBm
0 21.3 ¢B Of fsgt
. S¢
(Al
10
SGL
2
0
L D1 -5.43 dB s
-10
1VIEW 1MA
-20 'H‘r l«\
-30 " !
-40
75DWMAMN b
-60
-70
-80
Center 2.437 GHz 8 MHz/ Span B0 MHz
Title: B6dB Occupied Bandwidth ( ZyXEL , PLA4231 )
Comment A: B02.11g_ChainO0_Ch06_2437
Date: 03.DEC.2012 1B8:21:00

Chain 0: 6dB Bandwidth @ 802.11g mode channel 11

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 5.09 db VBW 300 kHz
20 dBm 16.53996094 MHz SWT 20 ms Unit dBm
S R T
. S¢
[al
10
SGL
2
’ AT
L 01 -6 .[118 dBm S
-10
1VIEW 1MA

|
v

i
- Y L
Fﬁﬁﬂﬁﬁﬂhhﬁ Hﬂh&“ﬂf

-60
-70
-80
Center 2.462 GHz 8 MHz/ Span 80 MHz
Title: 6dB Occupied Bandwidth ( ZyXEL , PLA4231 )
Comment A: B02.11g_Chain0_Ch11_ 2462
Date: D3.DEC.2012 18:21:39
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Report No.:TS12110032-EME

Chain 0: 6dB Bandwidth @ 802.11n (HT20) mode channel 1

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 9.46 dB VBW 300 kHz
10 dBm 17.82435731 MHz SWT 20 ms Umit dBm
10
21.3 @B Offs¢t
[ |
2
o f\AWMl
\ SGL
D1 -6.R6 dBm

-20

1VIEW / \A\' 1MA
-30 )
_40 L“M Ll

-60

-70

-80

-90

Center 2.412 GHz 8 MHz/ Span B0 MHz

Title: B6dB Occupied Bandwidth ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT20)_Chain0_Ch0O1_2412
Date: 03.DEC.2012 18:23:02

Chain 0: 6dB Bandwidth @ 802.11n (HT20) mode channel 6

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 1.88 dB VBUW 300 kHz

10 dBm 17.764938586 MHz SWT 20 ms Unit dBm

21.3 @B Offs

|
2

0 W
| 01 -6.[t5 dBm o6k

\& 1MA

1VIEW

J
,

-30

-60

-70

-80

-390

Center 2.437 GHz 8 MHz, Span 80 MHz

Title: 6dB Occupied Bandwidth ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT20)_ChainD_ChO6_2437
Date: 03.DEC.2012 1B8:24:02
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Report No.:TS12110032-EME

Chain 0: 6dB Bandwidth @ 802.11n (HT20) mode channel 11

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 1.91 dB VBW 300 kHz
10 dBm 17.78373383 MHz SWT 20 ms Unit dBm

21.3 @B Offs¢

SGL

pobh,

D1 -6.p37 dBm

J
|
~20 J
1VIEW (\vj \'\" 1MA
-30

-

-40
ol bt .
[ w
-60
-70
-80
-90
Center 2.462 GHz 8 MHz/ Span 80 MHz
Title: 6dB Occupied Bandwidth ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT20)_Chain0_Chl11_2462
Date: 03.DEC.2012 1B:24:37

Chain 0: 6dB Bandwidth @ 802.11n (HT40) mode channel 3

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 3.10 dB VBUW 300 kHz

10 dBm 36.53656006 MHz SWT 20 ms Unit dBm
10,

21.3 @B Offs

oL -8 J125 @B 1 \

/
! A
,ADW

F’WW www\.i o

-50

-60

-70

-80

-390

Center 2.422 GHz 8 MHz, Span 80 MHz

Title: 6dB Occupied Bandwidth ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT40)_ChainD_Ch03_2422
Date: 03.DEC.2012 18:49:03
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Report No.:TS12110032-EME

Chain 0: 6dB Bandwidth @ 802.11n (HT40) mode channel 6

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 3.04 dB VBW 300 kHz

10 dBm 36.596000868 MHz SWT 20 ms Unit dBm
10

21.3 @B Offs

1 SGL
D1 -8.438 dB UHAMh%~ Y u .

-20 L
1VIEW AM/ MM 1MA
-30 I

-50

-60

-70

-80

-390

Center 2.437 GHz 8 MHz/ Span 80 MHz

Title: 6dB Occupied Bandwidth ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT40)_ChainD_ChO6_2437
Date: D3.DEC.2012 18:48:56

Chain 0: 6dB Bandwidth @ 802.11n (HT40) mode channel 9

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 3.62 dB VBUW 300 kHz

10 dBm 36.51988281 MHz SWT 20 ms Unit dBm
10,

21.3 @B Offs

D1 -8.|[/6 dBm fL MM u‘i\‘ o

-20

1VIEW Nv\l\'“ \‘j 1MA
-30 % %M”
ADﬁMnMWiHA

-50

-60

-70

-80

-390

Center 2.452 GHz 8 MHz, Span 80 MHz

Title: 6dB Occupied Bandwidth ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT40)_ChainD_Ch03_2452
Date: 03.DEC.2012 1B8:51:05
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Chain 1: 6dB Bandwidth @ 802.11n (HT20) mode channel 1

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 1.35 dB VBW 300 kHz
20 dBm 17.77147848 MHz SWT 10 ms Unit dBm
20

21.3 @B Offs¢t

YN

D1 -5.B04 dBm

i
|

-50

-60

-70

-80

Center 2.412 GHz 4 MHz/ Span 40 MHz

Title: 6dB Occupied Bandwidth ( ZyxXEL , PLA4231 )
Comment A: B802.11n(HT20)_Chainl_Ch01_2412
Date: 03.DEC.2012 1B:57:39

Chain 1: 6dB Bandwidth @ 802.11n (HT20) mode channel 6

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 1.33 dB VBW 300 kHz

20 dBm 17.42583008 MHz SWT 10 ms Unit dBm
20

21.3 @B Offs

—

T

D1 -5.p68 dB ;%}MMM

-20
_30 M/w Wﬁk&l |

" W
-50
-60
-70
-80
Center 2.437 GHz 4 MHz/ Span 40 MHz
Title: 6dB Occupied Bandwidth ( ZyXeL , PLA4231 )
Comment A: 802.11n(HT20)_Chainl_ChOG6_2437
Date: 03.DEC.2012 18:58:14
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Chain 1: 6dB Bandwidth @ 802.11n (HT20) mode channel 11

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 2.62 dB VBW 300 kHz

10 dBm 17.72208717 MHz SHT 10 ms Unit dBm

21.3 ¢gB Offs

2

\

-20 '/
1VIEW MN M 1MA

-30 \Il‘ {Lw

_40 JL“I

i

-60!

-70

-80

-390

Center 2.462 GHz 4 MHz/ Span 40 MHz

Title: 6dB Occupied Bandwidth ( ZyXEL , PLA4231 )
Comment A: B802.11n(HT20)_Chainl_Ch11_2462
Date: D3.DEC.2012 18:58:43

Chain 1: 6dB Bandwidth @ 802.11n (HT40) mode channel 3

Delta 1 [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvl 4.48 dB VBW 300 KHz
10 dBnm 36.61470453 MHz  SWT 20 ms Unit dBm
10
21.3 |3 Offokt
[ |
. y
| 1 5108 gBn {rhuty SeL

&t
-10 \ \
\

-20

1VIEW mﬁﬂwr \VNU 1MA
- ! i

-50

-60

-70

-80

-390

Center 2.422 GHz 8 MHz, Span 80 MHz

Title: 6dB Occupied Bandwidth ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT40)_Chainl_Ch03_2422
Date: 03.DEC.2012 1B8:52:04
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Chain 1: 6dB Bandwidth @ 802.11n (HT40) mode channel 6

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 1.93 dB VBW 300 kHz
10 dBm 36.18488746 MHz SWT 20 ms Unit dBm

10
21.3 |18 Of feft
[

2

0
L 01 -5.p72 dBm h%"«ﬂnﬂthV«i WW% SGL
20 \

1VIEW w/ M4
-30 "
_4p W, !

=

-50

-60

-70

-80

-90

Center 2.437 GHz 8 MHz/ Span 80 MHz

Title: 6dB Occupied Bandwidth ( ZyxXEL , PLA4231 )
Comment A: B802.11n(HT40)_Chainl_Ch06_2437
Date: 03.DEC.2012 1B:54:53

Chain 1: 6dB Bandwidth @ 802.11n (HT40) mode channel 9

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 2.70 dB VBW 300 kHz

10 dBm 36.52773438 MHz SWT 20 ms Unit dBm
10

21.3 @B Offs¢

>

0 2 +
MAJ\WU b G
D1 -7.06 dBm

-20
1VIEW M 1MA
-30 A M

=

w

-?EP

-50

-60

-70

-80

-90

Center 2.452 GHz 8 MHz, Span 80 MHz

Title: 6dB Occupied Bandwidth ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT40)_Chainl_ChO3_2452
Date: 03.DEC.2012 18:55:21
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4. 99% Occupied Bandwidth

Name of Test 99% Occupied Bandwidth

Base Standard None; for reporting purposes only
Test Result: Complies
Measurement Data: See Table & plots below

Method of Measurement:

Reference FCC document: KDB558074

A portion of the transmitted signal is coupled to a Spectrum Analyzer with a resolution
bandwidth of at least 1 % of the bandwidth of the transmitted signal. The resolution
bandwidth is chosen so as not to reduce the peak level of the measured waveform. The
appropriate bandwidth mask is applied to the output waveform to verify compliance.

Test Diagram:

Attenuator
I &
O@ DC block
o0 — EUT

Spectrum Analyzer

Note: The EUT was tested while in a continuous transmit mode and the worst case data
rates are Mbps data rate for 802.11b mode, 6 Mbps data rate for 802.11g mode,
6.5 Mbps data rate for 802.11n HT20 mode and 13 Mbps data rate for 802.11n
HT40 mode. The EUT was tuned to a low, middle and high channel.
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Table 2. 99% Occupied Bandwidth

Single TX
99% Bandwidth(MH
Mode Channel o Bandwidth(MHz)
Chain0
1 14.629
802.11b 6 14.429
11 14.429
1 19.238
802.11g 6 19.038
11 19.238
2TX
99% Bandwidth (MHz)
Mode Channel : :
Chain0 Chain1
1 20.240 20.441
802.11n 6 20.040 19.840
(HT20) - -
11 20.040 19.639
3 39.078 39.679
802.11n 6 38.677 38.677
(HT40) - -
9 38.677 38.277
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Chain 0: 99% Occupied Bandwidth @ 802.11b mode channel 1

Max Ref Lul Marker 1 [T11 RBk 1 MHz  RF Att 10 oB
<%§> 40 dBm 9.14 dBm VB 3 MHz

10 dBm 2.40949499 GHz  SWT 5 ms Uit dEm
= o v 1711 914 o]

2.40949499 GHz

30 P T4 B2975EE2 TTHZ

w1 (711 -1.26 dBm

o A04RER37 GH
914 1711 -1l.a0 den
. 2.4193 1463 GHz

=

f R
C

=30

.40 nulm.lw{,lv ”'wwv SN }
LGV PP PO T
-0
-60
Center Z2.412 GHz 10 MHz Spam 100 MHz
Title: 99% Occupied Bandwidth [ Zg¥EL ., PLA4231 )
Comment A: B0Z2.11b_Chain0_Chi_2412
Date: 22 .NDV.2012  15:1D:31%

Chain 0: 99% Occupied Bandwidth @ 802.11b mode channel 6

MawsRef Lwl Marker 1 [T11 REBL 1 MHz RF Attt 10 dB
40 dBm 9.11 dBm WEBIL 3 MHz
10 dBm 2.43809613 GHz SWT 5 ms Umit dBm
40
21.3 ¢b Difept ASRIRER 9. 11 dBm g
2.43509619 GHz|
el UFE I 2Bg57 77 THZ
VT [711 - 1.B2 dBm
20 42968537 GH
7Tg [T11 - 1.62 dBm
1 244411423 GHz|
10 Jjﬁlwﬁ
D 4
1o /T X\
-z0
-3
~4DMJ\J\}A’\% ]\Ah(\&‘ M
b pusmitiaf g it
&
-E0
Cenier 2.437 GHz 10 MHz ~ Span 100 MHz
Title: 99% Occupied Bandwidth [ Zy¥XEL ., PLA4231 ;
Comment &: B02.11b Chaind ChE 2437
Date: 22 NOV.2012 15:12:46
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Report No.:TS12110032-EME

Chain 0: 99% Occupied Bandwidth @ 802.11b mode channel 11

Max- Ref Lwvl Marker 1 [T11 FBL 1 MHz RF Att 10 dB
<%§> 40 dBm 9.0 dEm VB 3 MHz
10 dBm 2.46009619 GHz SUT 5 ms Umit dBm
. 21.3 pB Dffsgt ¥1([71] 9|08 3B
2 .45005F 15 GHz|
E FH [ 27BE5 7 TTHZ]
FT] 0711 -2/.03 dBm
o 2, 45460637 GH
“1q [T1] -1.88 4Bm
1 2.4601 11423 GHz|

L

-=0
a0 et ) | M)M \J'W\Ju

4
AL VLT PP ST L] R
PAAN S A i o
-A0,
-60
Cenier 2.4B62 GHz 10 MHz~» Span 100 MHz
Title: 99% Occupied Bandwidth [ Zy¥EL ., PLA4231 )
Commemt &: 802.11b_Chain0_Ch11_2462
Date: 22.0N0V.2012 15:14:48

Chain 0: 99% Occupied Bandwidth @ 802.11g mode channel 1

MawsRef Lyl Marker 1 [T11 REB 1 HMHz RF Att 10 dB
40 dBm 3.18 dBm VBH 3 MHz
10 dBm 2.40B88378 [Hz SWT 5 ms Uit dBm
40
21.3 db Offeet ¥ [71] g, 18 dBm 0
2.40688078 GHz
= P I 23847595 TTFT]
T [T1] ~1|.38 dEn
o0 4022805F GH
v1q [T1] ~1|.81 dbm
’ 2.42151804 GHz
1 vwvm\
1 1
a i z

. Il I
AL My

- 40| ,
b Lok g
-&0
-&0
Cenier 2.412 GHz 10 MHz» Span 100 MHz
Title: 99% Occupied Bandwidth [ ZuXEL , PLA4231 }
Commernt A&: BOZ2.11g_ChaimD_Chi_2412
Date: 22 MOV.Z2012 19:20:42

Page 21 of 94



Intertek FCC ID. : I188PLA4231

Report No.:TS12110032-EME

Chain 0: 99% Occupied Bandwidth @ 802.11g mode channel 6

Max- Ref Lwvl Marker 1 [T11 FBL 1 MHz RF Att 10 dB
<%§> 40 dBm 3.18 dBm VB 3 MHz
10 dBm 2.43188978 GHz SUT 5 ms Umit dBm
. 21.3 pB Dffsgt ¥1([71] o) 18 38|
o .43{BBETE GHz
E FH 9. UIBU 7B TS THZ]
FT] 0711 -2.87 dBm
o 2. 42720056 GH
w14 [T1] -1|.E1 dBm
i 2. 4463 1FE4 GHz|

i /I
;: |/(/ \A
- i

o WWMW“ “MWM

ity

-A0,
-60
Cenier 2.437 GHz 10 MHz~» Span 100 MHz
Title: 99% Occupied Bandwidth [ Zy¥EL ., PLA4231 )
Commemt #&: 802.11g_ChainD_ChiE_2437
Date: 22.N0V. 2012 19:23:00

Chain 0: 99% Occupied Bandwidth @ 802.11g mode channel 11

Maw-Ref Lul Marker 1 [T11 REk 1 IMHz RF Att 10 dB
<%§> 40 dBm 3.18 dBm VE 3 MHz

10 dBm 2.43188378 GHz ST 5 ms Ui dBm

0 21.3 dE Offegt ¥ ([T1] gl 18 dBm o
2.4318BB7E GHz
=0 OFY RSN E R il
FTYO[T1] -2(.87 dBm

a0 42708[1FR GH

wTq [T11] -1.61 dBm
] 2. 4463 1BE4 GHz

f [

-20
-30 Iﬁu n
.40 WWMW WM‘WM
Aoy
-80
-60
Cenier 2.437 GHz 10 MHz~ Eparn 100 MHz
Title: 99% Occupied Bandwidth [ ZyXEL ., PLA4231 )
Commeri &: 802.11g_Chain0_ChE_2437
Date: 22 NOv.2012 15:23:00
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Chain 0: 99% Occupied Bandwidth @ 802.11n (HT20) mode channel 1

MawrRef Lul  Marker 1 [T1] REW 1 MHz  RF &t 10 oB
40 dBm 3.15 dBm  VEM 3 MHz
10 dBm 2.40849299 GHz  SWT 5 ms Umi dBm
40
21.3 ¢B Uffegt AERTRER] 915 9Bm| e
2.40849299 GHz
ks UFE 20 ZAU3EITE THZ
vy [T1] Sal11 dBm
a0 40167336 GH
vT3 [T1] ~1l.6a den
| 2.421913084 GHz
10 F’—W
o 1 \2
i /

P ey umm*h
-50
-60
Cenier 2.412 GHz 10 MHz Bpam 100 IMHz
Title: 99% Occupied Bandwidth [ Zy¥EL , PLA4231 )
Comment &: B02.11n(HT20_Chain0_Chl_2412
Date: 22 .NDV.2012 19:34:04

Chain 0: 99% Occupied Bandwidth @ 802.11n (HT20) mode channel 6

MaxrsRef Lwl Marker 1 [T11 REBk 1 MHz RF Attt 10 db
<%§> 40 dBm 8.96 dBm VE 3 MHz

10 dBm 2,43088778 GHz SWT 5 ms Umid dBm
= oreh v (711 895 ]

2.43088778 GHz

0 UPH S0 IAU0E0TE 1Az

T[T -3.07 dBm

o0 42687H7E OH
14 1711 ~gl.22 dEm
| 2.44E91084 GHz

o T w’

a0 idﬂn

-50

-6

Cenier 2.437 GHz 10 MHz Epan 100 MHz

Title: 99% Occupied Bandwidth [ ZyxEL , PLA4231
Commenmt 4: BOZ.131n{HT20}_ChainlD_Chb_2437
Date: 22.N0V. 2012 19:3R:10
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Chain 0: 99% Occupied Bandwidth @ 802.11n (HT20) mode channel 11

Max Ref Lul Marker 1 [T11 REW 1 MHz  RF Att 10 oB
<%§> 40 dBm 8.88 dBm VB 3 MHz

10 dBm 2.45949499 GHz  SWT 5 ms Uit dEm
= o v 1711 528 o]

2.45949499 GHz

30 P U UATUBITE TRz

w1 (711 -2.B2 dBm

o 45 {A7A7R GH
914 1711 -0l.a0 dem
| 2.471918084 GHz

D R
/ !
f \
e .

ook M’UL“HM I

Mg g

-50

-60
Center Z.462 GHz 10 MHz Spam 100 MHz
Title: 99% Occupied Bandwidth [ Zg¥EL ., PLA4231 )
Comment A: 802.11n{HT20}_Ch=inD_Ch11_2462
Date: 22 .NDV.2012 19:38:34

Chain 0: 99% Occupied Bandwidth @ 802.11n (HT40) mode channel 3

MawsRef Lyl Marker 1 [T11 REk 1 HMHz RF &tt 10 dB
40 dBm 8.35 dbm VB 3 MHz
10 dBm 2. 40626854 GHz SWT 5 ms Unit dBm
40
21.3 db Offset ¥1[T1] al.35 dBEm ﬁ
2.40625054 GHz
S IFH U TOETHEIT TRz
w1y [T1] _gl.28 dBm
20 40208012 GH
¥T3 [T1] _2.95 dBm

2.44113828 GHz

s

B

L]

=320

40

-80

-60

Cenier 2.422 GHz 10 MHz .~ Span 100 MHz

Title: 99% Occupied Bandwidih [ Zy®EL ., PLA42371 )
Comment &: 802.11n(HT40}_Chainl_Ch3_2422
Dete: 22 NOV.2012  17:18:50
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Chain 0: 99% Occupied Bandwidth @ 802.11n (HT40) mode channel 6

Mawr Ref Luwl Marker 1 [T1] REBL 1 MHz RFE Att 10 dB
40 dBm g.14 dBm B 3 MHz
10 dBm 2.420466593 GHz SKHT 5 ms Umid dBm
40
21.3 0B Offeet AR ISR 8. 14 dBm
2.4204BR93 GHz
0 OPH I GV IEE T T
w1 (711 -3.58 dBm
o0 41 72E082 GH
14 (711 2,37 dBm
2.45593788 GHz
10
L
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(!wwn MuMﬁMx thwwx
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~40
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Comment &: B02.11n(HT40} ChazinD_Che_2437
Date: 22 M0V, 2012 17:21:09

Chain 0: 99% Occupied Bandwidth @ 802.11n (HT40) mode channel 9

MawsRef Luwl Marker 1 [T11 REBW 1 MHz RF Att 10 dB
40 dBm g.04 dBEm B 3 MHz
10 dBm 2.43787174 GHz SWT &5 ms Umit dBm
40
21.3 gb Offset ¥1[T1] al.04 dBEm
2.43787174 GHz|
=0 P TH B 7 IR 7T FHZ
V11 [T1] - 1.3 dBm
20 4 Bn52 GH
¥13 [T11 -0[. 34 dBm
1 2.47033788 GHz
10
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o Tﬁ' a
) Mﬁ N«L\
=0 I ﬁ&N
-30 W iju
KT
40
-80
-60
Cenier 2.452 GHz 10 MHz .~ Span 100 MHz

Title:

99% Occupied Bandwidih [ Zy®wEL

Comment #4: 802.11n(HT40} _Chainl_Ch3_2452

Dete:

22 N0V, 2

012

17:23:08

. PLA4Z231

}
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Chain 1: 99% Occupied Bandwidth @ 802.11n (HT20) mode channel 1

MaxsRef Ll Marker 1 [T11 REBW 1 MHz RF Att 10 db
40 dBm 9.26 dBm B 3 MHz
10 dBm 2.41650962 GHz SWT 5 ms Umid dBm
40
21.3 db Offset ¥ |[T11 o. 25 dBm
2.41690882 GHz
0 OPH S0 A9THET /B Az
Ty [T1] - 11.53 dBm
20 40{878976 GH
¥1d [T11 -1.83 dBm
1 2.42232064 GHz
10 _x
o T _\L
- Yo
= WW u
_=20 %ﬁhj jH
_anprhe bk, JMW Wv’l’\w
=50
-60
Center Z2.412 GHz 10 MHz~ Spam 100 MHz
Title: 99% Occupied Bandwidth [ ZyWEL , PLA4231

Comment #A: 802.11n(HT20}_Chainl_Ch1_2412

Date:

22.N0V. 2012

19:43:28

Chain 1: 99% Occupied Bandwidth @ 802.11n (HT20) mode channel 6

Maxr Ref Luwl Marker 1 [T1] REBH 1 MHz RE Attt 10 dB
40 dBm 9.04 dBm VB 3 MHz
10 dBm 2.44451603 GHz SWT 5 ms Urit dBm
40
21.3 db Offset ¥ ([T1] S04 dBm
2.44451503 GHz
0 s 19 B35 7796 Tz
T [T1] -0.83 dBm
20 42748096 GH
¥1d [T11 -1.35 dBm
] 2.44732064 GHz
0 !fmw—”w )
| \
D i
~1n Xf \i
-20
=) ! | J#P/ \ﬂuk ill
-4t : l'""lwwm
P
-A0
-60
Center 2.437 GHz 10 MHz~» Span 100 MHz
Title: 99% Occupied Bandwidth [ ZywEL , PLA4231
Comment &: B02.11n{HT20}_Chainl_ChG_2437
Date: 22 .N0V. 2012 18:45:25
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Chain 1: 99% Occupied Bandwidth @ 802.11n (HT20) mode channel 11

MawsRef Lyl Marker 1 [T11 REBk 1 HMHz RFE Attt 10 dB
<%§> 40 dBm 9.06 dBm VEH 2 MHz

10 dBm 246711022 GHz SWT 5 ms Umil dBm

o 21.3 gb Offset ¥1[T1] 9,06 dBEm o
2.45711022 GHz
ks TPE R EEISIER 21kl
w1 1111 0.43 dBm

a0 45200056 GH

w13 [T1] ~i1.23 dbm
. 2.47131PB4 GHz

’Z 1
i / )

| Il i

e WML “l“uww N

-50
-60
Cenier 2.462 GHz 10 MHz - Span 100 MHz
Title: 99% Occupied Bandwidih [ Zy¥EL , PLA4231 )
Commert A; 802.11n(HT20}_Chainl_Ch11i_24E2
Date: 22.NOV. 2012 19:48:06

Chain 1: 99% Occupied Bandwidth @ 802.11n (HT40) mode channel 3

Maxr Ref Luwl Marker 1 [T1] REBK 1 MHz RE Attt 10 dB
40 dBm 8.55 dBm VB 3 MHz
10 dBm 2.43662705 GHz  SWT B ms L} dBm
40
21.3 db Offset ¥ ([T1] 8,55 dBm ﬁ
2.43552705 GHz
0 s 3T B79IEA7E THT
T [T1] -2.23 dBm
20 40240092 GH
¥1d [T11 -3.07 dBm
1 2.44214028 GHz
10
#Mhmwy\x wvﬁ”**”m}ﬁ“\
: ] |

NI R

-A0
-60
Cenier 2.422 GHz 10 MHz~» Span 100 MHz
Title: 99% Occupied Bandwidth [ ZywEL , PLA4231
Comment A: B02.11n(HT40}_Chainl_Ch3_2422
Date: 22 .NOV.2012  17:2B8:01
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Chain 1: 99% Occupied Bandwidth @ 802.11n (HT40) mode channel 6

MaxsRef Ll Marker 1 [T11 REBW 1 MHz RF Att 10 db
40 dBm g.48 dBm B 3 MHz
10 dBm 2.45353307 GHz SWT 5 ms Urit dBm
40
21.3 db Offset AERIRER! 8. 458 dBm

2.45353307 GHz

30 P IHE77IEE T THZ
T O[T -0.24 dBm
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14 1711 ~1|.7B dBm
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WWMM "““M“IW

~40
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-60
Cenier 2.437 GHz 10 MHz Span 100 MHz
Title: 99% Occupied Bandwidth [ ZyWEL , PLA4231
Comment 4: 80Z2.11n{HT40}_Chainl_Cho_2437
Date: 22 N0V, 2012 17:30:19

Chain 1: 99% Occupied Bandwidth @ 802.11n (HT40) mode channel 9

Max Ref Ll Marker 1 [T11 REBH 1 MHz RE Att 10 dB
40 dBm 8.22 dBm VB 3 MHz
10 dBm 2.46071743 GHz ST 5 ms Umiid dBm
40
21.3 db Offset ¥ ([T1] 8. 22 dBm

2.46071743 GHz

=0 TFH IO TZTEREITT T
¥ O[T1] -1).47 dBm
20 43340293 GH
w19 [T1] 339 dem
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D T M — ... ,M,E
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= W ke
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-60
Cenier 2.452 GHz 10 MHz~» Span 100 MHz
Title: 99% Occupied Bandwidth [ ZywEL , PLA4231
Commernt A: B02.11n(HT40}_Chzinl_Ch3_2452
Date: 22 N0V, 2012 17:32:23
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Report No.:TS12110032-EME

5. Maximum Output Power

Name of Test Maximum output power

Base Standard FCC 15.247(b)

Measurement Uncertainty: 10.392 dB (k=2)
Test Result: Complies
Measurement Data: See Table below

Method of Measurement:

Reference FCC document: KDB558074

The power output was measured on the EUT using a 50 ohm SMA Cable connected to
peak power meter via power sensor. Connect the 20 dB attenuator and DC block at the
input port of the power sensor. Measure the conducted transmitting power at each
antenna port. Power output was measured with the maximum rated input level.

Test Diagram:

Attenuator

CE oo
DC block
Oiii EUT

O G

Power meter

Note 1. The EUT was tested while in a continuous transmit mode and the worst case
data rates are Mbps data rate for 802.11b mode, 6 Mbps data rate for 802.11g
mode, 6.5 Mbps data rate for 802.11n HT20 mode and 13.5 Mbps data rate for
802.11n HT40 mode. The EUT was tuned to a low, middle and high channel.

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

Note 3: §15.247 (b) (4) (ii) Systems operating in the 5725-5850 MHz band that are used
exclusively for fixed, point-to-point operations may employ transmitting
antennas with directional gain greater than 6 dBi without any corresponding
reduction in transmitter peak output power.
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Table 3. Maximum output power

Single Tx
Single Tx
Output Power
p(PK) Total Limit Margin
Mode |Channel Power (PK)
(dBm) (dBm) (dB)
: (mW)
Chain 0
1 19.65 92.26 30 -10.35
802.11b 6 19.36 86.30 30 -10.64
11 19.61 91.41 30 -10.39
1 21.63 145.55 30 -8.37
802.11g 6 21.52 141.91 30 -8.48
11 21.42 138.68 30 -8.58

2Tx
Output Power (dBm) o )
- - Total Power (PK) Limit Margin
Mode Channel Chain 0 Chain 1
(dBm) (dB)
PK PK mwW dBm
802.11 1 2212 22.35 334.72 25.25 30 -4.75
11n
6 21.65 21.55 289.11 24.61 30 -5.39
(HT20)
11 21.78 21.25 284.01 24.53 30 -5.47
802.11n 3 21.47 21.63 285.83 24.56 30 -5.44
' 6 21.35 21.45 276.10 24.41 30 -5.59
(HT40)
9 21.52 21.52 283.81 24.53 30 -5.47
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6. Power Spectral Density

Name of Test Power Spectral Density

Base Standard FCC 15.247(e)

Test Result: Complies
Measurement Data: See Table & plots below

Method of Measurement:

Reference FCC document: KDB558074 D01, KDB 662911 D01

The power spectrum density was measured from the antenna port of the EUT using a 50
ohm spectrum analyzer. Set RBW = 100 kHz, VBW = 300 kHz, sweep= auto couple. The
peak level measured must be no greater than + 8 dBm. Power spectrum density was
read directly and cable loss (1 dB)/external attenuator (20 dB) correction was added to
the reading to obtain power at the EUT antenna terminals.

According to KDB 662911 D01, Measure and add 10 log(NanT) dB, where NanT is the
number of outputs. With this technique, spectrum measurements are again performed at
each output of the device, but rather than summing the spectra across the outputs, the
quantity 10 log(NanT) dB is added to each spectrum value before comparing to the
emission limit. The addition of 10 log(NanT) dB serves to apportion the emission limit
among the NanTt outputs so that each output is permitted to contribute no more than
1/Nant™ of the PSD limit specified in the rules.

Test Diagram:

Attenuator
(e mm| &
O@ DC block
o6 — EUT

Spectrum Analyzer
Note: The EUT was tested while in a continuous transmit mode and the worst case data

rates are 1 Mbps data rate for 802.11b mode, 6 Mbps data rate for 802.11g mode,
6.5 Mbps data rate for 802.11n HT20 mode and 13 Mbps data rate for 802.11n
HT40 mode. The EUT was tuned to a low, middle and high channel.
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Table 4. Power Spectral Density

Single TX
PSD(dBm)| PSD Limit Margin
Mode Channel :
Chain 0 (mW) (dBm) (dB)
1 7.06 5.08 8 -0.94
802.11b 6 7.65 5.82 8 -0.35
11 6.85 4.84 8 -1.15
1 1.14 1.30 8 -6.86
802.11g 6 -0.53 0.89 8 -8.53
11 -0.2 0.95 8 -8.20
2TX
PSD (dBm) Correction PSD(dBm) | Total Limit |Margin
Mode Channel : - - :
Chain0 | Chain1 | Chain0 Chain1 (dBm) | (dBm) | (dB)
1 0.01 0.5 3.02 3.51 6.53 8 -1.47
8021 =4 032 | 006 | 269 307 | 576 | 8 |-224
(HT20) . : . : : :
11 -0.84 -1.22 217 1.79 3.96 8 -4.04
3 -2.95 -0.91 0.06 210 2.16 8 -5.84
802.11n 6 2.73 0.9 0.28 2.1 2.39 8 5.61
(HT40) : : : : : :
9 -2.74 -1.93 0.27 1.08 1.35 8 -6.65
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Chain 0: Power Spectral Density @ 802.11b mode channel 1

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 7.06 dBm VBW 300 kHz
20 dBm 2.41147862 GHz SWT 5 ms Unit dBm
’0 21.3 @B Offset
. s
||
10 +
WWM I, At A -
0 /M_. \{/ \.mw"vw\
1VIEW W iMA
-20
-30
-40
-50
-60
-70
-80
Center 2.412 GHz 1.406310425 MHz/ Span 14.06310425 MHz
Title: Power Density ( ZyXEL , PLA4231 )
Comment A: 802.11b_Chain0_Ch01_2412
Date: 03.DEC.2012 18:06:28

Chain 0: Power Spectral Density @ 802.11b mode channel 6

y Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 7.65 dBm VBW 300 kHz
20 dBm 2.43600734 GHz SWT 5 ms Unit dBm
20
21.3 @B Offsgt
[
10 -
SGL
0 ’!N‘r‘whl'd‘/‘\/v v MM- MW |
M /\( V Il wuh’t M,
-10] T ]
1VIEW iMA
-20
-30
-40
-50
-60)
-70)
-B0i
Center 2.437 GHz 1.434835752 MHz, Span 14.348385752 MHz
Title: Power Density ( ZyXEL , PLA4231 )
Comment A: 802.11b_Chain0_Ch06_2437
Date: 03.DEC.2012 1B:06:56
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Chain 0: Power Spectral Density @ 802.11b mode channel 11

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 6.89 dBm VBW 300 kHz
20 dBm 2.46101710 GHz SWT 5 ms Unit dBm
20
21.3 @B Offsgt
A
10 +
: A e
M ‘y U 1) \Jf v Ad \IWD\\\
J J jMLk
-10 i i Wyl
-20
-30
-40
-50
-60
-70
-80
Center 2.462 GHz 1.464082387 MHz/ Span 14.8640823397 MHz
Title: Power Density ( ZuXEL , PLA4231 )
Comment A: B02.11b_Chain0_Ch11_2462
Date: 03.DEC.2012 18:11:49

Chain 0: Power Spectral Density @ 802.11g mode channel 1

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 1.14 dBm VBW 300 kHz

20 dBm 2.40665894 GHz SWT 6.5 ms Unit dBm
20

21.3 ¢gB Offs

A i
S Mﬁ“w
. Lu“lm

—-

_40
-50
-60
-70
-80
Center 2.412 GHz 2.478245483 MHz/ Span 24.79245483 MHz
Title: Power Density ( ZyXEL , PLA4231 )
Comment A: 802.11g_Chain0_Ch01_2412
Date: 03.DEC.2012 18:33:52
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Chain 0: Power Spectral Density @ 802.11g mode channel 6

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.53 dBm VBW 300 kHz
10 dBm 2.43218B57 GHz SHT 6.5 ms Unit dBm

21.3 ¢gB Offs

i

e G o L T

u
I £

40

-50

-60

-70

-80

-390

Center 2.437 GHz 2.4B7983276 MHz/ Span 24.873983276 MHz

Title: Power Density ( ZyXEL , PLA4231 )
Comment A: 802.11g_ChainD_Ch0B_2437
Date: 03.DEC.2012 1B8:21:06

Chain 0: Power Spectral Density @ 802.11g mode channel 11

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.20 dBm VBW 300 kHz
20 dBm 2.45803298 GHz SWT 6.5 ms Unit dBm
20

21.3 @B Offs

put

T Wm%

b

—40
-50
-60
-70
-80
Center 2.462 GHz 2.489994141 MHz, Span 24.838984141 MHz
Title: Power Density ( ZuXEL , PLA4231 )
Comment A: 802.11g_Chain0_Ch11_2462
Date: 03.DEC.2012 1B8:21:45
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Chain 0: Power Spectral Density @ 802.11n (HT20) mode channel 1

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.01 dBm VBW 300 kHz
20 dBm 2.40548000 GHz SWT 7 ms Unit dBm

20

21.3 ¢gB 0Offs

WWM Py

-30

-40)

-50

-60

-70

-80

Center 2.412 GHz 2.673653687 MHz/ Span 26.73653687 MHz

Title: Power Density ( ZyXEL , PLA4231 )
Comment A: 802.11n(HT20)_Chain0_Chd1_2412
Date: 03.DEC.2012 1B8:23:09

Chain 0: Power Spectral Density @ 802.11n (HT20) mode channel 6

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.32 dBm VBW 300 kHz
10 dBm 2.43088551 GHz SWT 7 ms Unit dBm

21.3 @B Offs¢t

T i MM‘”‘"’W\
Ww |

-40

-50

-60

-70

-80
-90
Center 2.437 GHz 2.664740845 MHz/ Span 26.64740845 MHz
Title: Power Density ( ZuXEL , PLA4231 )
Comment A: B802.11n(HT20)_Chain0_Ch06_2437
Date: 03.DEC.2012 18:24:09
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Chain 0: Power Spectral Density @ 802.11n (HT20) mode channel 11

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.84 dBm VBW 300 kHz
10 dBm 2.4B368450 GHz SWT 7 ms Unit dBm

21.3 @B Offs

P b ey
M/ \M
. WN} %

40
-50
-60
-70
-80
-390
Center 2.4B62 GHz 2.668460083 MHz/ Span 26.68460083 MHz
Title: Power Density ( ZyxXEL , PLA4231 )
Comment A: B02.11n(HT20)_ChainD_Ch11l_2462
Date: 03.DEC.2012 18:24:44

Chain 0: Power Spectral Density @ 802.11n (HT40) mode channel 3

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -2.95 dBm VBW 300 kHz

10 dBm 2.40821642 GHz SWT 14 ms Unit dBm

21.3 ¢gB Offs

—-

0 +

TR At Ve R] pap R ES Y

P

-40

-50

-60

-70

-80

-390

Center 2.422 BGHz 5.480484008 MHz/ Span 54.80484009 MHz

Title: Power Density ( ZyXEL , PLA4231 )
Comment A: 802.11n(HT40)_Chain0_Ch03_2422
Date: 03.DEC.2012 18:49:10
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Chain 0: Power Spectral Density @ 802.11n (HT40) mode channel 6

&/ Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -2.73 dBm VBW 300 kHz
10 dBm 2.42099383 GHz SWT 14 ms unit dBm
10,

21.3 @B Offs¢t

k \

= :

-50

-60

-70

-80

-90

Center 2.437 GHz 5.488400146 MHz/ Span 54.88400146 MHz

Title: Power Density ( ZyXEL , PLA4231 )
Comment A: 802.11n(HT40)_Chain0_Ch06_2437
Date: 03.DEC.2012 18:50:03

Chain 0: Power Spectral Density @ 802.11n (HT40) mode channel 9

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -2.74 dBm VBW 300 kHz
10 dBm 2.43481855 GHz SWT 14 ms Unit dBm
10,
21.3 @B Offs¢t
A
0 1
AR Nt e s AR
(JA bl Y MM’I‘W“‘JMVU‘
-10

T
! \

40

-50

-60

-70

-80

-390

Center 2.452 GHz 5.477882422 MHz/ Span 54.77982422 MHz

Title: Power Density ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT40)_Chain0_Ch03_2452
Date: 03.DEC.2012 1B8:51:12
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Intertek FCC ID. : 188PLA4231

Report No.:TS12110032-EME

Chain 1: Power Spectral Density @ 802.11n (HT20) mode channel 1

¢/ Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.50 dBm VBW 300 kHz
20 dBm 2.40866117 GHz SWT 7 ms Unit dBm
20,

21.3 @B Offs

—

N ”“““’“”‘“W\
T k™

40
-50
-60
-70
-80
Center 2.412 GHz 2.665721924 MHz, Span 26.65721824 MHz
Title: Power Density ( ZyXEL , PLA4231 )
Comment A: 802.11n(HT20) _Chainl _ChO1_2412
Date: 03.DEC.2012 18:57:46

Chain 1: Power Spectral Density @ 802.11n (HT20) mode channel 6

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.06 dBm VBW 300 kHz

20 dBm 2.44352158 GHz SWT 7 ms Unit dBm
20

21.3 @B Offs¢

B o i “""’““‘“”‘i'““”“"\

i
g

-40

-50

-60

-70

-80

Center 2.437 GHz 2.613874512 MHz/ Span 26.13874512 MHz

Title: Power Demsity ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT20)_Chain!l_Ch06_2437
Date: 03.DEC.2012 18:58:20
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Intertek FCC ID. : 188PLA4231

Report No.:TS12110032-EME

Chain 1: Power Spectral Density @ 802.11n (HT20) mode channel 11

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -1.22 dBm VBW 300 kHz
10 dBm 2.4B6367808 GHz SWT 7 ms Unit dBm

21.3 @B Offs

/WWW T
. M Nm

40

-50

-60

-70

-80

-390

Center 2.4B62 GHz 2.658314575 MHz/ Span 26.58314575 MHz

Title: Power Density ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT20)_Chainl_Ch1l1l_2462
Date: 03.DEC.2012 18:58:48

Chain 1: Power Spectral Density @ 802.11n (HT40) mode channel 3

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.91 dBm VBW 300 kHz

10 dBm 2.43911488 GHz SWT 14 ms Unit dBm

21.3 @B Offs

JVWWW WM&

-40

—-

-50

-60

-70

-80

-80

Center 2.422 GHz 5.492205688 MHz/ Span 54.82205688 MHz

Title: Power Density ( ZyXEL , PLA4231 )
Comment A: B802.11n(HT40) _Chainl_Ch03_2422
Date: 03.DEC.2012 18:52:11
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Intertek FCC ID. : 188PLA4231

Report No.:TS12110032-EME

Chain 1: Power Spectral Density @ 802.11n (HT40) mode channel 6

¢/ Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.980 dBm VBW 300 kHz
20 dBm 2.45500181 GHz SWT 14 ms Unit dBm
20,

21.3 @B Offs

—

L \
0 WV “W

40
-50
-60
-70
-80
Center 2.437 GHz 5.427734618 MHz, Span 54.27734619 MHz
Title: Power Density ( ZyXEL , PLA4231 )
Comment A: 802.11n(HT40) _Chainl_Ch0G6_2437
Date: 03.DEC.2012 18:55:00

Chain 1: Power Spectral Density @ 802.11n (HT40) mode channel 9

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
%Ref Lvl -1.93 dBm VBW 300 kHz
10 dBm 2.46501163 GHz SWT 14 ms Unit dBm
0 21.3 ¢B Offs¢t
A
0 1

e i e i A
T .

—40)

-50

-60

-70

-80
-90
Center 2.452 GHz 5.479160156 MHz/ Span 54.739160156 MHz
Title: Power Density ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT40)_Chainl_Ch09_2452
Date: 03.DEC.2012 18:55:27
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IntertEk FCC ID. : 188PLA4231
Report No.:TS12110032-EME

7. RF Antenna conducted Spurious

Name of Test RF Antenna Conducted Spurious

Base Standard FCC 15.247(d)

Test Result: Complies
Measurement Data: See plots below

Method of Measurement:

Reference FCC document: KDB558074

The measurements were performed from 30 MHz to 25 GHz(for 2.4G) and 30 MHz to 40
GHz(for 5.8G)RF antenna conducted per FCC 15.247 (d) was measured from the EUT
antenna port using a 50 ohm spectrum analyzer with the resolution bandwidth set at 100
kHz, and the video bandwidth set at 100 kHz. Harmonics and spurious noise must be at
least 20 dB down from the highest emission level within the authorized band as
measured with a 100 kHz RBW. The table below is the results from the highest emission
for each channel within the authorized band. This table was used to determine the
spurious limits for each channel.

Test Diagram:

Attenuator, DC block
and high pass filter if

g necessary
s o

O G

Spectrum Analyzer

Note: (1) The EUT was tested while in a continuous transmit mode and the worst
case data rates are 1 Mbps for 802.11b, 6 Mbps for 802.11a/ 11g, 6.5 MHz
for 802.11n HT20 and 13.5 MHz for 802.11n HT40. The EUT was tuned to
a low, middle and high channel.

(2) The EUT operating at 2.4 GHz ISM band. Frequency Range scanned from
30 MHz to 25 GHz.
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Intertek FCC ID. : 188PLA4231

Report No.:TS12110032-EME

Chain 0: Conducted spurious @ 802.11b mode channel 1 (1 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 db
Ref Lvl -35.84 dBn VB 300 KHz
11.3 dBm 2.40000000 GHz SWT 600 ms Unit dBm
11.
oT.3 B OTTeht
0
S6L
05T 11358 a5
-20
1VIEW 1MA
-30
-40

g

-70

-80
-B8. 7l
Center 1.215 GHz 237 MHz/ Span 2.37 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B802.11b_ChainD_Ch01_2412
Date: 03.DEC.2012 16:42:393

Chain 0: Conducted spurious @ 802.11b mode channel 1 (2 of 3)

f Marker 2 [T1] RBW 100 kHz RF Att 0 dB
// Ref Lvl 6.89 dBm VBW 300 kHz
11.3 dBm 2.41137876 GHz SWT 21 ms Unit dBm

7T.3 {8 Togt
Nf a
o lj

Ale— 11.358 dB

-20

S
T,
L A

-70
-80)
-88. 7
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )

Comment A: 802.11b_Chain0_Ch01_2412
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Intertek FCC ID. : 188PLA4231

Report No.:TS12110032-EME

Chain 0: Conducted spurious @ 802.11b mode channel 1 (3 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -54.99 dBm VBW 300 kHz
11.3 dBm 2.48350000 GHz SWT 6 s Unit dBm
11.
2T, A8 UTTsé¢tl
A
0
~1E5T =TT 358 a8
-20
-30
40
-50
_60 LA
-70
-80
-88.7
Start 2.4835 GHz 2.35165 GHz~ Stop 26 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Zomment A: 802.11b_Chain0_Ch01_2412
Date: 03.DEC.2012 16:42:54

Chain 0: Conducted spurious @ 802.11b mode channel 6 (1 of 3)

w/ Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -43.65 dBm VBUW 300 kHz
11.3 dBm 2.36200401 GHz SHT 500 ms Unit dBm

11.

2T g8 Offs

-10

+—D1 -13.699 dB|

-20

-30

40

-50 [

WWMWWWWWW

-70

-80
-88. 7
Center 1.215 GHz 237 MHz/ Span 2.37 GHz
Title: Conducted Spurious ( ZyxXEL , PLA4231 )
Comment A: 802.11b_Chain0_Ch06_2437
Date: 03.DEC.2012 16:46:07
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Intertek FCC ID. : 188PLA4231

Report No.:TS12110032-EME

Chain 0: Conducted spurious @ 802.11b mode channel 6 (2 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 4.038 dBm VBW 300 kHz
11.3 dBm 2.44048488 GHz SWT 21 ms Unit dBm
11.
T.3 B Uffs¢t
1 2 A

0

-10
D1 -13[.6939 dBp / v m

-20

L
| |

T T
P Iy

_60 A\

-70
-80
-88.7
Start 2.4 GHz B8.35 MHz/ Stop 2.4B35 GHz
Title: Conducted Spuriocus ( ZyXEL , PLA4231 )
Comment A: 802.11b_Chain0O_Ch0G_2437
Date: 03.DEC.2012 1B6:46:11

Chain 0: Conducted spurious @ 802.11b mode channel 6 (3 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 db
Ref Lvl -53.15 dBm VBW 300 kHz
11.3 dBm 2.48350000 GHz SWT 6 s Unit dBm
11.
ZE A8 Uffset
A
0
-10
D1 -13.699 dBpmn
-20
-30
-40
-50
I W - |
W MWWWWWW“ L"*"WWWA
-70
-80
-88.7
Start 2.4835 GHz 2.35165 GHz~ Stop 26 GHz
Title: Conducted Spurious ( ZuXEL , PLA4231 )
Comment A: 802.11b_Chain0_Ch06_2437
Date: 03.DEC.2012 16:46:22
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Intertek FCC ID. : 188PLA4231

Report No.:TS12110032-EME

Chain 0: Conducted spurious @ 802.11b mode channel 11 (1 of 3)

Marker 1 [T1] RBW 100 kHz RF Attt 0 dB
Ref Lvl -44.16 dBm VBW 300 kHz
11.3 dBm 2.38575150 GHz SWT 600 ms Unit dBm
11.
2T B OfTse¢t
A
0
-10

D1 -14.673 dBp

-20

-30
-40

-60 |

T e e

-70
-80
-B88.7
Center 1.215 GBHz 237 MHz/ Span 2.37 GHz
Title: Conducted Spuriocus ( ZyXEL , PLA4231 )
Comment A: 802.11b_Chain0_Ch11_2462
Nate: n3 NFEr 2n12 1R-4R-R7

Chain 0: Conducted spurious @ 802.11b mode channel 11 (2 of 3)

f/ Marker 2 [T11] RBW 100 kHz RF Att 0 dB
Ref Lvl 4.48 dBm VBW 300 kHz

11.3 dBm 2.46007315 GHz SWT 21 ms Unit dBm

—~

2T g8 Off
5 5 1 A

: Ao

rU
D1 -14).673 dBp

-20

A
| \

Lk

ek ] Ve

-60)

-70
-B80
-88.7
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: 802.11b_Chain0_Ch11_2462
Date: 03.DEC.2012 16:47:01
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Intertek FCC ID. : 188PLA4231

Report No.:TS12110032-EME

Chain 0: Conducted spurious @ 802.11b mode channel 11 (3 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 db
Ref Lvl -53.78 dBm VB 300 kHz
11.3 dBm 2.4B8350000 GHz SWT 6 s Unit dBm
11.
2T A8 UTTsétl
0
S6L
-10
D1 -14].679 dB
-20
1VIEW 1MA
-30
-40
-5
ol ] M’L‘l =
VT MRS RV UNL 7 VS YL Y AR
-70
-80
-88.7
Start 2.4835 GHz 2.35165 GHz~, Stop 26 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: 802.11b_Chain0_Ch11_2462
Date: 03.DEC.2012 16:47:11

Chain 0: Conducted spurious @ 802.11g mode channel 1 (1 of 3)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -29.72 dBm VBW 300 kHz
10 dBm 2.40000000 GHz SWT 600 ms Unit dBm
10
21.3 fiB Offsgt
Al
0
SGL
-10
-20 Nkl ﬂ.ﬂAA a2
1VIEW 1MA
-30
-40
- rfMJMUMwaﬁ
-60 ﬁﬂ
-70
-80
-90
Center 1.215 GHz 237 MHz/ Span 2.37 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11g_Chain0_Ch01_2412
Date: D3.DEC.2012 17:05:02
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Intertek FCC ID. : 188PLA4231

Report No.:TS12110032-EME

Chain 0: Conducted spurious @ 802.11g mode channel 1 (2 of 3)

&// Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 0.01 dBm VBW 300 kHz
10 dBm 2.41455812 GHz SWT 21 ms Unit dBm
10
21.3 @B Offs¢t
A
1 2
0 v

¢ Yy

-40 |

-50

-60

-70

-80

-90

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11g_Chain0_ChO1_2412
Date: 03.DEC.2012 17:05:06

Chain 0: Conducted spurious @ 802.11g mode channel 1 (3 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -56.25 dBm VBW 300 kHz
10 dBm 2.48350000 GHz SWT 6 s Unit dBm

21.3 ¢gB Offs

_ogl—-o= ol 44
-30
-40
-50
4
_B0 At

-70
-80
-390
Start 2.4B35 GHz 2.35165 GHz/ Stop 26 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11g_Chain0D_Ch01_2412
Date: 03.DEC.2012 17:05:17
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Intertek FCC ID. : 188PLA4231

Report No.:TS12110032-EME

Chain 0: Conducted spurious @ 802.11g mode channel 6 (1 of 3)

& Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
45 Ref Lyl ~47.15 dBm VBW 300 kHz
10 dBm 2.11503006 GHz SUT 600 ms Unit dBm
10
21.3 BB Of fokt
A
0
-10
20 —281-555—dB
-30
_40
1
50 )f [

-70
-80
-390
Center 1.215 GHz 237 MHz/ Span 2.37 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: 802.11g_Chain0_Ch06_2437
Date: 03.DEC.2012 17:06:48

Chain 0: Conducted spurious @ 802.11g mode channel 6 (2 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -1.50 dBm VBW 300 kHz

10 dBm 2.43186092 GHz SWT 21 ms Unit dBm

21.3 ¢gB Offs

JMWM\

il |

[k

—-

-60

-70
-80
-390
Start 2.4 GHz B8.35 MHz, Stop 2.4B35 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: 802.11g_Chain0O_Ch0G6_2437
Date: 03.DEC.2012 17:06:52
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Intertek FCC ID. : 188PLA4231

Report No.:TS12110032-EME

Chain 0: Conducted spurious @ 802.11g mode channel 6 (3 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -54 .37 dBm VBW 300 kHz
10 dBm 2.48350000 GHz SWT 6 s unit dBm

21.3 @B Offs

- 20 = =28 5655

-30

40

-50

7ED[ I Ai Ly

-70

-80

-390

Start 2.4B35 GHz 2.35165 GHz/ Stop 26 GHz

Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B802.11g_ChainD_Ch0B_2437
Date: 03.DEC.2012 17:07:03

Chain 0: Conducted spurious @ 802.11g mode channel 11 (1 of 3)

& Marker 1 [T1] RBW 100 kHz RF Att 0 dB
45 Ref Lv1 -46.59 dBm VBW 300 kHz
10 dBm 2.37625251 GHz SWT 600 ms Unit dBm

21.3 @B Offs

—-

- 20 =prt—=26r 6838

-30

-40

-50

-70

-80
-390
Center 1.215 GHz 237 MHz/ Span 2.37 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: 802.11g_Chain0_Ch11_2462
Date: 03.DEC.2012 17:08:09
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Intertek

FCC ID. : 188PLA4231
Report No.:TS12110032-EME

Chain 0: Conducted spurious @ 802.11g mode channel 11 (2 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -1.26 dBm VBW 300 kHz
10 dBm 2.45538778 GHz SWT 21 ms Unit dBm
10
21.3 @B Offsg¢t
0 i L
-10 J \
-20E=pt——=28 683 B “1
-30 mﬁM
—40 u
U
-50 oy #w
-60
-70
-80
-90
Start 2.4 GHz B.35 MHz/ Stop 2.4835 GHz
Title: Conducted Spurious ( ZyxXEL , PLA4231 )
Comment A: 802.11g_Chain0O_Ch11_2462
Date: 03.DEC.2012 17:08:13

Chain 0: Conducted spurious @ 802.11g mode channel 11 (3 of 3)

Marker 2 [T11] RBW 100 kHz RF Att 0 dB
Ref Lvl -45.29 dBm VBW 300 kHz
10 dBm 2.48350000 GHz SWT 6 s Unit dBm
10,
21.3 @B Offsgt
A
0
-10
72D’—Ul =Z0] B85 aopfr
-30
40
-50
-850 Al
Wl AN WA Y0 ST TURRTN Y B | YR Ll KOS
-70
-80
-90
Start 2.4B35 GHz 2.35165 GHz/ Stop 26 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: 802.11g_ChainD_Ch11_2462
Date: 03.DEC.2012 17:08:24
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Intertek FCC ID. : 188PLA4231

Report No.:TS12110032-EME

Chain 0: Conducted spurious @ 802.11n (HT20) mode channel 1 (1 of 3)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -28.05 dBm VBW 300 kHz

10 dBm 2.40000000 GHz SWT 600 ms Unit dBm

21.3 ¢gB Offs

- 20 = —=284—bm

-30

40

-50 4

[T U R v Py P e o

-70

-80

-390

Center 1.215 GHz 237 MHz/ Span 2.37 GHz

Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT20)_ChainD_ChO1_2412
Date: D3.DEC.2012 17:18:49

Chain 0: Conducted spurious @ 802.11n (HT20) mode channel 1 (2 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -1.46 dBm VBW 300 kHz
10 dBm 2.41572846 GHz SWT 21 ms Unit dBm
10
21.3 @B Offset
A
1
9 2
-10 rJ
-20f=—=28r=—Bm
-30 ¢M
_40 |
-50
- ”WMWMWW
-70
-80
-390
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT20)_ChainD_ChO1_2412
Date: D3.DEC.2012 17:18:53
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Intertek FCC ID. : 188PLA4231

Report No.:TS12110032-EME

Chain 0: Conducted spurious @ 802.11n (HT20) mode channel 1 (3 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -55.67 dBm VBW 300 kHz
10 dBm 2.48350000 GHz SWT B s Unit dBm

21.3 @B Offs¢

-20 = =20
-30
-40
-50
ok A .
Nykul'l Nﬁ»”lﬂ/
[N M h oA Mason oy
-70
-80
-90
Start 2.4835 GHz 2.35165 GHz/ Stop 26 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B802.11n(HT20)_Chain0_Ch01_2412
Date: 03.DEC.2012 17:19:04

Chain 0: Conducted spurious @ 802.11n (HT20) mode channel 6 (1 of 3)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -46.10 dBm VBW 300 kHz

10 dBm 2.08178357 GHz SWT 600 ms Unit dBm

21.3 @B Offs¢

-20 =28 H85—Bm

-30

m /j"*’“’*”h

-70
-80
-390
Center 1.215 GHz 237 MHz, Span 2.37 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT20)_Chainl_ChO6_2437
Date: 03.DEC.2012 17:26:02
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Intertek FCC ID. : 188PLA4231

Report No.:TS12110032-EME

Chain 0: Conducted spurious @ 802.11n (HT20) mode channel 6 (2 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -1.35 dBm VBW 300 kHz
10 dBm 2.43178358 GHz SHT 21 ms Unit dBm

21.3 ¢gB Offs

- 20f=b+—28 858"
/ \
_40 ! l”‘}“ |

1, gl

-70
-80
-390
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT20)_Chainl_Ch06_2437
Date: 03.DEC.2012 17:26:06

Chain 0: Conducted spurious @ 802.11n (HT20) mode channel 6 (3 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -54.61 dBm VBUW 300 kHz
10 dBm 2.48350000 GHz SWT 6 s Unit dBm

21.3 @B Offs

72["'—1_}1 =20 67 ab
-30
-40
-50
_sof— A
W‘*LM iV
AL MM A AR AN N/ A
-70
-80
-90
Start 2.4B35 GHz 2.35165 GHz, Stop 26 GHz
Title: Conducted Spurious ( ZyXEL , RLA4231 )
Comment A: B02.11n(HT20)_ChainD_ChO6_2437
Date: 03.DEC.2012 17:13:48
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Intertek FCC ID. : 188PLA4231

Report No.:TS12110032-EME

Chain 0: Conducted spurious @ 802.11n (HT20) mode channel 11 (1 of 3)

Marker 1 [T1] RBUW 100 kHz RF Att 0 dB
Ref Lvl -45.48 dBm VBUW 300 kHz
10 dBm 2.29076152 GHz SWT 600 ms Unit dBm
10
21.3 ¢B Of fagt
0]
SGL
-10
72D'—Ul -ZU]. 886 db
1VIEW 1MA
-30
40
1
-50
-60
. L
-80
-390
Center 1.215 GHz 237 MHz/ Span 2.37 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT20)_Chain0_Ch11l_2462
Date: D3.DEC.2012 17:20:22

Chain 0: Conducted spurious @ 802.11n (HT20) mode channel 11 (2 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -1.69 dBm VBW 300 kHz

10 dBm 2.46626453 GHz SWT 21 ms Unit dBm

21.3 @B Offsi

~10 ’ 4 l
72D4Ul —Z0|.BB6_aBmn T

1VIEW V‘ ‘1‘ 1A
30 |

-B60

-70

-80

-S0

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B802.11n(HT20)_Chain0_Chl11_2462
Date: 03.DEC.2012 17:20:26
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Intertek FCC ID. : 188PLA4231

Report No.:TS12110032-EME

Chain 0: Conducted spurious @ 802.11n (HT20) mode channel 11 (3 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -55.67 dBm VBW 300 kHz
10 dBm 2.48350000 GHz SWT B s Unit dBm

21.3 @B Offs¢

-20 = =20
-30
-40
-50
ok A .
Nykul'l Nﬁ»”lﬂ/
[N M h oA Mason oy
-70
-80
-90
Start 2.4835 GHz 2.35165 GHz/ Stop 26 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B802.11n(HT20)_Chain0_Ch01_2412
Date: 03.DEC.2012 17:19:04

Chain 0: Conducted spurious @ 802.11n (HT40) mode channel 3 (1 of 3)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -31.08 dBm VBUW 300 kHz
10 dBm 2.40000000 GHz SWT 600 ms Unit dBm
10
21.3 §B Of fsgt
A
0
-10
-20
HBA 2. 877 dB
-30
-40
h | Mﬂrlyhyf
~ I M/lw
-70
-80
-90
Center 1.215 GHz 237 MHz~, Span 2.37 GHz
Title: Conducted Spurious ( ZyXEL , RLA4231 )
Comment A: BO2.11n(HT40)_Chain0_Ch03_2422
Date: D3.DEC.2012 17:48:483
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Chain 0: Conducted spurious @ 802.11n (HT40) mode channel 3 (2 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -5.21 dBm VBW 300 kHz

10 dBm 2.43580862 GHz SWT 21 ms Unit dBm

21.3 ¢B Offs¢

2

il

_40 1]

| m

-50 !

-70

-80

-90

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT40)_Chain0_Ch03_2422
Date: 03.DEC.2012 17:48:53

Chain 0: Conducted spurious @ 802.11n (HT40) mode channel 3 (3 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -55.37 dBm VBW 300 kHz
10 dBm 2.48350000 GHz SWT 6 s Unit dBm
10,
21.3 @B Offsgt
A
0
-10
-20
-BA=-22].877 dB
-30
-40
-50
&0 N
WWNWWW\MMWMWN
-70
-80
-390
Start 2.4B35 GHz 2.35165 GHz~ Stop 26 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT40)_Chain0_Ch03_2422
Date: 03.DEC.2012 17:49:04

Page 57 of 94



Intertek FCC ID. : 188PLA4231

Report No.:TS12110032-EME

Chain 0: Conducted spurious @ 802.11n (HT40) mode channel 6 (1 of 3)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -41.45 dBm VBW 300 kHz
10 dBm 2.40000000 GHz SWT 600 ms Unit dBm
10
21.3 @B Offs¢t
A
0
S6L
-10
-20
HBMALELD 4). 335 dBfn 1MA
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40
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_ |
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Center 1.215 GHz 237 MHz/ Span 2.37 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: 802.11n(HT40)_Chain0_ChO6_2437
Date: 03.DEC.2012 17:52:23

Chain 0: Conducted spurious @ 802.11n (HT40) mode channel 6 (2 of 3)

Marker 2 [T11] RBW 100 kHz RF Att 0 dB
Ref Lvl -4.52 dBm VBW 300 kHz
10 dBm 2.44785772 GHz SWT 21 ms Unit dBm
10
21.3 @B Offsgt
(A
0
! 2

B I I 0 T

-20

HDUALELD 4] 335 dB 1MA

I
) uuwuﬂ il
. %Mhﬁmuﬂ l I
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=1 |
|

-60

-70

-80

-90

Start 2.4 GHz 8.35 MHz, Stop 2.4835 GHz

Title: Conducted Spurious ( ZyXEL , RLA4231 )
Comment A: B02.11n(HT40)_ChainD_ChO6_2437
Date: 03.DEC.2012 17:52:27
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Chain 0: Conducted spurious @ 802.11n (HT40) mode channel 6 (3 of 3)

Marker
Ref Lvl

2 [T1] RBW
-50.38 dBm VBW

10 dBm 2.48350000 GHz SWT

100 kHz
300 kHz
6 s

RF Att 0 dB

Unit dBm

21.3 ¢gB Offs

-20
ALl 4]. 335 dB

-30

40

-50

-70

-80

-390

Start 2.4B35 GHz

Title: Conducted Spuri
Comment A: BO2.11n(HT40)_C
Date: 03.DEC.2012 17

2.35165 GHz~/

ous ( ZyxXEL , PLA4231
hain0_ChO6_2437
:52:38

)

Stop 26 GHz

Chain 0: Conducted spurious @ 802.11n (HT40) mode channel 9 (1 of 3)

Marker 1 [T11] RBW 100 kHz RF Att 0 dB
Ref Lvl -46.00 dBm VBW 300 kHz
10 dBm 2.28076152 GHz SWT 600 ms Unit dBm
10
21.3 @B Offsgt
0
-10
-20
P42 3. 738 dB
-30
-40
1
-50 Jﬁ/JﬁquﬂFE{gfﬂ
-50 1 *7
VNMf#ﬁb " drthJmhMUA¢yLWMVMMrﬂ“VVWUJN\»¥AMF¢
-70
-80
-90

Center 1.215 GHz

Title: Conducted Spuri
Comment A: BO2.11n(HT40)_C
Date: D3.DEC.2012 17

237 MHz/

ous ( ZyxXeEL , PLA4231
hain0 _ChO9 2452
:51:06

)

Span 2.37 GHz
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Chain 0: Conducted spurious @ 802.11n (HT40) mode channel 9 (2 of 3)

Marker 2 [T11] RBW 100 kHz RF Att 0 dB
Ref Lvl -3.82 dBm VBW 300 kHz
10 dBm 2.43781764 GHz SWT 21 ms Unit dBm

21.3 @B 0Offs

—-

M Th AP

(L1

|
4B ELP 3] 738 dB
uJF Y

i oy

wﬂuﬂ

-60

-70

-80

-90

Start 2.4 GHz 8.35 MHz, Stop 2.4835 GHz

Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B802.11n(HT40)_Chain0_Ch09_2452
Date: 03.DEC.2012 17:51:10

Chain 0: Conducted spurious @ 802.11n (HT40) mode channel 9 (3 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -44.13 dBm VBW 300 kHz
10 dBm 2.48350000 GHz SWT B s Unit dBm

21.3 @B Offs

—+

-20
BA-EP 3. 738 dB

-30

-ag)

-50)

_B0 W,

-70
-80
-90
Start 2.4835 GHz 2.35165 GHz/ Stop 26 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: 802.11n(HT40)_Chain0_Ch09_2452
Date: 03.DEC.2012 17:51:21
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Chain 1: Conducted spurious @ 802.11n (HT20) mode channel 1 (1 of 3)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -28.33 dBm VBW 300 kHz
11.3 dBm 2.40000000 GHz SWT 600 ms Unit dBm
11.
2T B Uffset
|
0
SGL
-10
_opDL -18l.981 dBf
1VIEW 1MA
-30
-40
- /J/\JMM
N [ gl
-70
-80
-B8. 7
Center 1.215 GHz 237 MHz/ Span 2.37 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT20)_Chainl_ChO1_2412
Date: D3.DEC.2012 17:25:19

Chain 1: Conducted spurious @ 802.11n (HT20) mode channel 1 (2 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
@Ref Lvl -0.20 dBm VBW 300 kHz
11.3 dBm 2.40853808 GHz SWT 21 ms Unit dBm
11.
2 B Offsgt =
2 1
0 A A
SGL

ZDJ1 -18).581 dBp—\
1EW ‘]“ 1MA
30

_50 l‘m‘\m | T l ljl
o R
-60
-70
-80
-88.7
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT20)_Chainl_Ch01_2412
Date: 03.DEC.2012 17:25:23
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Chain 1: Conducted spurious @ 802.11n (HT20) mode channel 1 (3 of 3)

Marker 2 [T1] RBW 100 KHz RF Att 0 dB
Ref Lvl -47.20 dBm VBW 300 KHz
11.3 dBm 2.48350000 GHz SWT B s Unit dBm
11.
TT.3 B UTTogt
(A
0
SGL
10
_opk2t _-18|.981 dBp
1VIEW 1MA

-30
-40
-50
_B0) Mﬂlﬂ*ﬂ‘
U W e TR AN TR Y S e
-70
-80
-88.7
Start 2.4B35 GHz 2.35165 GHz/ Stop 26 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT20)_Chainl_ChO1_2412
Date: 03.DEC.2012 17:25:34

Chain 1: Conducted spurious @ 802.11n (HT20) mode channel 6 (1 of 3)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -46.10 dBm VBW 300 kHz
10 dBm 2.08178357 GHz SWT 600 ms Unit dBm
10
21.3 @B Offs¢t
LAl
0
SGL
-10
- 2028 B86—dBm
1VIEW 1MA
-30
-40

<0 /j}wvwh

-70
-80
-390
Center 1.215 GHz 237 MHz, Span 2.37 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT20)_Chainl_ChO6_2437
Date: 03.DEC.2012 17:26:02
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Chain 1: Conducted spurious @ 802.11n (HT20) mode channel 6 (2 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -1.35 dBm VBW 300 kHz

10 dBm 2.431739358 GHz SWT 21 ms Unit dBm

21.3 ¢B Offs¢

- 2028 HE6—dBm / \ﬁ
-30 l l
L .M |

-850

-70
-80
-90
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT20)_Chainl_Ch06_2437
Date: 03.DEC.2012 17:26:06

Chain 1: Conducted spurious @ 802.11n (HT20) mode channel 6 (3 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 db
Ref Lvl -49.76 dBm VBW 300 kHz

10 dBm 2.48350000 GHz SWT 6 s Unit dBm

21.3 @B Offs

—

20—y
-30
-40
-50
-60 -
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-90
Start 2.4835 GHz 2.35165 GHz~ Stop 26 GHz
Title: Conducted Spurious ( ZyxXEL , PLA4231 )
Comment A: B802.11n(HT20) _Chainl_Ch06_2437
Date: 03.DEC.2012 17:26:17
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Chain 1: Conducted spurious @ 802.11n (HT20) mode channel 11 (1 of 3)

Marker 1 [T11] RBW 100 kHz RF Att 0 dB
Ref Lvl -45.30 dBm VBW 300 kHz
10 dBm 2.11977956 GHz SWT 600 ms Unit dBm
10,
21.3 @B Offsegt
A
0
-10
-20pT 77797 a5
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-60 L 'r
77DM k-l
-80
-390
Center 1.215 GHz 237 MHz/ Span 2.37 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT20)_Chainl _Ch11_2462
Date: 03.DEC.2012 17:28:07

Chain 1: Conducted spurious @ 802.11n (HT20) mode channel 11 (2 of 3)

Marker 2 [T1] RBW 100 kHz RF Attt 0 dB
Ref Lvl -2.45 dBm VBW 300 kHz

10 dBm 2.45706112 GHz SWT 21 ms Unit dBm

21.3 @B Offs

-

HD1 -21].434 dBp I

-30

p
/

U

-60

-70

-80

-90

Start 2.4 BHz B8.35 MHz/ Stop 2.4835 GHz

Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: 802.11n(HT20)_Chainl_Ch11_2462
Date: 03.DEC.2012 17:28:11
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Chain 1: Conducted spurious @ 802.11n (HT20) mode channel 11 (3 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -47 .36 dBm VBW 300 kHz
10 dBm 2.48350000 GHz SWT B s Unit dBm
r>is e ook
. S¢g
[al
i)
SGL
-10
-0 5T —21[ 757 a5
1VIEW 1MA
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-40
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-60 Ay
] muMuMwude»\ﬁJd,wNMvww$4“wbkwjhﬂvw(AJwﬂiJNuﬂlﬁﬂN*\,\JhMN
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Start 2.4835 GHz 2.35165 GHz, Stop 26 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT20) Chainl_Ch11_2462
Date: 03.DEC.2012 17:28:22

Chain 1: Conducted spurious @ 802.11n (HT40) mode channel 3 (1 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl _27.76 dBm  VBW 300 kHz
10 dBm 2.40000000 GHz  SWT 500 ms Unit dBm
10
21.3 |B Of fokt
[ ]
0
SGL
-10
-0 5T 7179 dbn
1VIEW 1MaA
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-0 JqubNJ
-50 }ML

-70

-80
-390
Center 1.215 GHz 237 MHz, Span 2.37 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT40)_Chainl_ChO03_2422
Date: 03.DEC.2012 17:30:38
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Chain 1: Conducted spurious @ 802.11n (HT40) mode channel 3 (2 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -3.36 dBm VBW 300 kHz
10 dBm 2.40619138 GHz SWT 21 ms Unit dBm

21.3 @B Offs¢

Ay ,..,.MM
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WIEW v\ 1MA
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Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B802.11n(HT40)_Chainl_ChD3_2422
Date: 03.DEC.2012 17:30:42

Chain 1: Conducted spurious @ 802.11n (HT40) mode channel 3 (3 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 db
Ref Lvl -46.56 dBm VBW 300 kHz
10 dBm 2.48350000 GHz SWT 6 s Unit dBm
10
21.3 fB Offs¢t
[ |
0
SGL
-10
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1VIEW 1MA
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- l WAL
-70
-80
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Start 2.4835 GHz 2.35165 GBHz/ Stop 26 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT40)_Chainl_Ch03_2422
Date: 03.DEC.2012 17:30:53
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Chain 1: Conducted spurious @ 802.11n (HT40) mode channel 6 (1 of 3)
Marker 1 [T1] RBW 100 kHz RF Att 0 dB
{5y Ref Lvl

-33.10 dBm VBW 300 kHz
10 dBm 2.40000000 GHz SWT 6500 ms Unit dBm
10,
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Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: 802.11n(HT40) _Chainl_Ch0G6_2437
Date: 03.DEC.2012 17:31:24

Chain 1: Conducted spurious @ 802.11n (HT40) mode channel 6 (2 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -4.65 dBm VBW 300 kHz

10 dBm 2.43286433 GHz SWT 21 ms Unit dBm
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-2 pT 77358 a8k
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-90

Start 2.4 BHz 8.35 MHz/ Stop 2.4835 GHz

Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT40)_Chainl_Ch06_2437
Date: 03.DEC.2012 17:31:28
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Chain 1: Conducted spurious @ 802.11n (HT40) mode channel 6 (3 of 3)

y Marker 2 [T1] RBW 100 kHz RF Att 0 db
{5 Ref Lvl -42.51 dBm VBW 300 kHz
10 dBm 2.48350000 GHz SWT 6 s Unit dBm
10,
21.3 @B Offsgt
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Start 2.4B835 GHz 2.35165 GHz/ Stop 26 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: 802.11n(HT40)_Chainl_Ch0OB6_2437
Date: 03.DEC.2012 17:31:39

Chain 1: Conducted spurious @ 802.11n (HT40) mode channel 9 (1 of 3)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -45.82 dBm VBW 300 kHz
10 dBm 2.08178357 GHz SWT 600 ms Unit dBm
10,
21.3 ¢gB Offs¢t
A
0
-10
728»@1 -21.732 dB
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- /}.l L
_60 w',,
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Center 1.215 GHz 237 MHz/ Span 2.37 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT40)_Chainl_Ch039_2452
Date: 03.DEC.2012 17:32:09
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Chain 1: Conducted spurious @ 802.11n (HT40) mode channel 9 (2 of 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -3.78 dBm VBW 300 kHz
10 dBm 2.44852705 GHz SWT 21 ms Unit dBm
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Start 2.4 GHz B8.35 MHz/ Stop 2.4835 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: B02.11n(HT40)_Chainl_Ch03_2452
Date: 03.DEC.2012 17:32:13

Chain 1: Conducted spurious @ 802.11n (HT40) mode channel 9 (3 of 3)

& Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -34.54 dBm VBW 300 kHz
10 dBm 2.4B8350000 GHz SWT B s Unit dBm
10
21.3 @B Offset
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Start 2.4835 GHz 2.35165 GHz~ Stop 26 GHz
Title: Conducted Spurious ( ZyXEL , PLA4231 )
Comment A: 802.11n(HT40)_Chainl_Ch039_2452
Date: 03.DEC.2012  17:32:24
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8. Radiated Spurious Emission

Name of Test Radiated Spurious Emission

Base Standard FCC 15.247(d), 15.209, 15.205

Test Result: Complies
Measurement Data: See Tables below

Method of Measurement:

Reference FCC document: KDB558074, ANSI C63.4

The frequency range from 30 MHz to 1000 MHz using Bilog Antenna.
The frequency range over 1 GHz using Horn Antenna.

Radiated emissions were invested cover the frequency range from 30 MHz to 1000 MHz
using a receiver RBW of 120 kHz record QP reading, and the frequency over 1 GHz
using a spectrum analyzer RBW of 1 MHz and 10 Hz VBW record Average reading.
(15.209 paragraph), the Peak reading (1 MHz RBW/VBW) recorded also on the report.

The EUT for testing is arranged on a wooden turntable. If some peripherals apply to the
EUT, the peripherals will be connected to EUT and the whole system. During the test, all
cables were arranged to produce worst-case emissions. The signal is maximized
through rotation. The height of antenna and polarization is changing constantly for
exploring for maximum signal level. The height of antenna can be up to 4 meters and
down to 1 meter. The measurement for radiated emission will be done at the distance of
three meters unless the signal level is too low to measure at that distance. In the case of
the reading under noise floor, a pre-amplifier is used and/or the test is conducted at a
closer distance. And then all readings are extrapolated back to the equivalent 3 meters
reading using inverse scaling with distance.

The EUT configuration please refer to the “Spurious set-up photo.pdf”.
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Test Diagram:

Antenna
Tower

Horn or Bilog

3 meter 1-4 meter /| Antenna
HPF and Pre-Amp.
EUT

e

A

0.8 m

. 1=

Ground Plane

» | Peripheral T
| \N—

H i} RF Test
Receiver

The spurious Emission shall test through the 10th harmonic. 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).

Emission Limit:

Frequency Limits
(MHz) (dBpV/Im@
3 meter)
30-88 40
88-216 43.5
216-960 46
Above 960 54

Remark:

1. In the above table, the tighter limit applies at the band edges.

2. Distance refers to the distance in meters between the measuring instrument
antenna and the closed point of any part of the device or system

Note: (1) The EUT was tested while in a continuous transmit mode and the worst
case data rates are Mbps data rate for 802.11b mode, 6 Mbps data rate
for 802.11g mode, 6.5 Mbps data rate for 802.11n HT20 mode and 13
Mbps data rate for 802.11n HT40 mode. The EUT was tuned to a low,
middle and high channel.
(2) The EUT operating at 2.4 GHz ISM band. Frequency Range scanned from
30 MHz to 25 GHz.
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Measurement results: frequencies equal to or less than 1 GHz

The test was performed on EUT under 802.11b/g/n continuously transmitting mode. The
worst case occurred at 802.11n (HT20) Tx channel 6.

EUT : PLA4231

Worst Case : 802.11n (HT20) Tx channel 6

Antenna | Freq. Receiver Corr. Reading | Corrected Limit Margin
Polariz. Factor Level @3m

(V/IH) (MHz) | Detector | (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
Vertical | 792.42 QP 23.19 17.78 40.97 46.00 -5.03
Vertical | 844.80 QP 23.62 17.82 41.44 46.00 -4.56
Vertical | 852.56 QP 23.70 18.23 41.93 46.00 -4.07
Vertical | 887.48 QP 24.35 17.60 41.94 46.00 -4.06
Vertical | 901.06 QP 24.32 19.71 44.02 46.00 -1.98
Vertical | 932.10 QP 25.13 17.40 42.52 46.00 -3.48

Horizontal| 600.36 QP 20.88 19.18 40.05 46.00 -5.95
Horizontal| 738.10 QP 22.95 17.35 40.30 46.00 -5.70
Horizontal| 862.26 QP 2412 18.14 42.25 46.00 -3.75
Horizontal| 885.54 QP 24.62 17.83 42.44 46.00 -3.56
Horizontal| 922.40 QP 24.59 17.18 41.76 46.00 -4.24
Horizontal| 937.92 QP 25.33 18.02 43.35 46.00 -2.65

Remark:

1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor
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Measurement results: frequency above 1GHz

EUT : PLA4231
Test Condition : Chain 0 802.11b Tx at channel 1
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading |Corrected Limit Margin
Analyzer | Polariz. Gain Factor Level @3m

(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
4824 PK \Y, 35.1 38.54 43.04 46.48 54 -7.52
7236 PK \Y 33.0 44.60 35.77 47.37 54 -6.63
4824 PK H 35.1 38.54 44.03 47.47 54 -6.53
7236 PK H 33.0 44.60 39.94 51.54 54 -2.46

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed
above which is higher than the system noise floor.

EUT : PLA4231
Test Condition : Chain 0 802.11b Tx at channel 6
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected Limit Margin
Analyzer | Polariz. Gain Factor Level @3m

(MHz) Detector (H/V) (dB) (dB/m) (dBuV) |(dBuV/m) | (dBuV/m)| (dB)
4874 PK \% 35.1 38.54 4543 48.87 54 -5.13
7311 PK Vv 33.0 44.60 35.83 47.43 54 -6.57
4874 PK H 35.1 38.54 45.07 48.51 54 -5.49
7311 PK H 33.0 44.60 40.89 52.49 54 -1.51

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain
3. The frequency measured ranges from 1GHz to 25GHz.The data value listed
above which is higher than the system noise floor.
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EUT : PLA4231
Test Condition : Chain 0 802.11b Tx at channel 11
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected Limit Margin
Analyzer | Polariz. Gain Factor Level @3m

(MHz) Detector (H/V) (dB) (dB/m) (dBuV) |(dBuV/m) | (dBuV/m)| (dB)
4924 PK V 35.1 38.54 49.11 52.55 54 -1.45
7386 PK 33.0 44.60 37.42 49.02 54 -4.98
4924 PK H 35.1 38.54 48.25 51.69 54 -2.31
7386 PK H 33.0 44.60 43.74 55.34 74 -18.66
7386 AV H 33.0 44.60 37.90 49.50 54 -4.50

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain
3. The frequency measured ranges from 1GHz to 25GHz.The data value listed
above which is higher than the system noise floor.

EUT : PLA4231
Test Condition : Chain 0 802.11g Tx at channel 1
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected Limit Margin
Analyzer | Polariz. Gain Factor Level @3m

(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
4824 PK V 35.1 38.54 38.89 42.33 54 -11.67
7236 PK \Y, 33.0 44.60 33.55 45.15 54 -8.85
4824 PK H 35.1 38.54 38.50 41.94 54 -12.06
7236 PK H 33.0 44.60 38.92 50.52 54 -3.48

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed
above which is higher than the system noise floor.
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EUT : PLA4231
Test Condition : Chain 0 802.11g Tx at channel 6
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected Limit Margin
Analyzer | Polariz. Gain Factor Level @3m

(MHz) Detector (H/V) (dB) (dB/m) (dBuV) |(dBuV/m) | (dBuV/m)| (dB)
4874 PK Vv 35.1 38.54 41.33 44.77 54 -9.23
7311 PK Vv 33.0 44.60 34.55 46.15 54 -7.85
7311 PK H 33.0 44.60 32.08 43.68 54 -10.32
7311 PK H 33.0 44.60 40.65 52.25 54 -1.75

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain
3. The frequency measured ranges from 1GHz to 25GHz.The data value listed
above which is higher than the system noise floor.

EUT : PLA4231
Test Condition : Chain 0 802.11g Tx at channel 11
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected Limit Margin
Analyzer | Polariz. Gain Factor Level @3m

(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
4924 PK Vv 35.1 38.54 43.3 46.74 54 -7.26
7386 PK Vv 33.0 44.60 36.34 47.94 54 -6.06
4924 PK H 35.1 38.54 42.31 45.75 54 -8.25
7386 PK H 33.0 44.60 43.14 54.74 74 -19.26
7386 AV H 33.0 44.60 28.70 40.30 54 -13.70

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed
above which is higher than the system noise floor.
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EUT : PLA4231

Test Condition : Chain 0+Chain 1 802.11n (HT20) Tx at channel 1

Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected Limit Margin

Analyzer | Polariz. Gain Factor Level @3m

(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
4824 PK \Y 35.1 38.54 44.3 47.74 54 -6.26
7236 PK Vv 33.0 44.60 37.24 48.84 54 -5.16
4824 PK H 35.1 38.54 43.06 46.50 54 -7.50
7236 PK H 33.0 44.60 40.75 52.35 54 -1.65

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed

above which is higher than the system noise floor.

EUT - PLA4231

Test Condition : Chain 0+Chain 1 802.11n (HT20) Tx at channel 6

Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected Limit Margin

Analyzer | Polariz. Gain Factor Level @3m

(MHz) Detector (H/V) (dB) (dB/m) (dBuV) |(dBuV/m) | (dBuV/m)| (dB)
4874 PK Vv 35.1 38.54 44 .46 47.9 54 -6.10
7311 PK \% 33.0 44.60 35.99 47.59 54 -6.41
4874 PK H 35.1 38.54 45.06 48.50 54 -5.50
7311 PK H 33.0 44.60 40.97 52.57 54 -1.43

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed

above which is higher than the system noise floor.
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EUT : PLA4231

Test Condition : Chain 0+Chain 1 802.11n (HT20) Tx at channel 11

Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected Limit Margin

Analyzer | Polariz. Gain Factor Level @3m

(MHz) Detector (H/V) (dB) (dB/m) (dBuV) |(dBuV/m) | (dBuV/m)| (dB)
4924 PK \Y 35.1 38.54 44 .41 47.85 54 -6.15
7386 PK \% 33.0 44.60 37.38 48.98 54 -5.02
4924 PK H 35.1 38.54 44.25 47.69 54 -6.31
7386 PK H 33.0 44.60 41.28 52.88 54 -1.12

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed

above which is higher than the system noise floor.

EUT : PLA4231

Test Condition : Chain 0+Chain 1 802.11n (HT40) Tx at channel 3

Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected Limit Margin

Analyzer | Polariz. Gain Factor Level @3m

(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
4844 PK Vv 35.1 38.54 43.56 47.00 54 -7.00
7266 PK H 33.0 44.60 37.19 48.79 54 -5.21
4844 PK Vv 35.1 38.54 41.79 45.23 54 -8.77
7266 PK H 33.0 44.60 37.70 49.30 54 -4.70

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed

above which is higher than the system noise floor.
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EUT : PLA4231

Test Condition : Chain 0+Chain 1 802.11n (HT40) Tx at channel 6

Frequency | Spectrum | Antenna | Preamp. | Correction | Reading |Corrected| Limit Margin

Analyzer | Polariz. Gain Factor Level @3m

(MHz) Detector (H/V) (dB) (dB/m) (dBuV) |(dBuV/m) | (dBuV/m)| (dB)
4874 PK V 35.1 38.54 42.72 46.16 54 -7.84
7311 PK H 33.0 44.60 34.84 46.44 54 -7.56
4874 PK V 35.1 38.54 42.70 46.14 54 -7.86
7311 PK H 33.0 44.60 37.28 48.88 54 -5.12

Remark:

1. Correction Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Correction Factor — Preamp. Gain
3. The frequency measured ranges from 1GHz to 25GHz.The data value listed

above which is higher than the system noise floor.

EUT : PLA4231

Test Condition : Chain 0+Chain 1 802.11n (HT40) Tx at channel 9

Frequency | Spectrum | Antenna | Preamp. | Correction | Reading |Corrected| Limit Margin

Analyzer | Polariz. Gain Factor Level @3m

(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
4904 PK Vv 35.1 38.54 43.13 46.57 54 -7.43
7356 PK H 33.0 44.60 35.40 47.00 54 -7.00
4904 PK Vv 35.1 38.54 42.19 45.63 54 -8.37
7356 PK H 33.0 44.60 37.46 49.06 54 -4.94

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed

above which is higher than the system noise floor.
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9. Emission on Band Edge

Name of Test Emission Band Edge

Base Standard FCC 15.247(d)

Test Result: Complies
Measurement Data: See Tables & plots below

Method of Measurement:

Reference FCC document: KDB558074, ANSI C63.4

The frequency range from 30 MHz to 1000 MHz using Bilog Antenna.
The frequency range over 1 GHz using Horn Antenna.

Radiated emissions were invested cover the frequency range from 30 MHz to 1000 MHz
using a receiver RBW of 120 kHz record QP reading, and the frequency over 1 GHz
using a spectrum analyzer RBW of 1 MHz and 10 Hz VBW record Average reading.
(15.209 paragraph), the Peak reading (1 MHz RBW/VBW) recorded also on the report.

Note:  The EUT was tested while in a continuous transmit mode and the worst case
data rates are Mbps data rate for 802.11b mode, 6 Mbps data rate for 802.11g
mode, 6.5 Mbps data rate for 802.11n HT20 mode and 13.5 Mbps data rate
for 802.11n HT40 mode. The EUT was tuned to a low, middle and high
channel.
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Test Mode: Chain 0 802.11b

The Max.
Measurement StreFr;el’?h in Limit Marain
Channel Freq.Band Detector gt @3m 9
Restrict (dB)
(MHz) 5 (dBuV/m)
and
(dBuV/m)
PK 60.36 74 -13.64
1 (lowest) | 2310-2390
AV 49.16 54 -4.84
. PK 59.55 74 -14.45
11 (highest)| 2483.5-2500
AV 47.96 54 -6.04
Test Mode: Chain 802.11g
The Max.
Measurement StreFr;el’?h in Limit Marain
Channel Freq.Band Detector gt @3m 9
Restrict (dB)
(MHz) (dBuV/m)
Band
(dBuV/m)
PK 59.62 74 -14.38
1 (lowest) | 2310-2390
AV 48.25 54 -5.75
. PK 64.58 74 -9.42
11 (highest)| 2483.5-2500
AV 48.82 54 -5.18
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Test Mode: Chain 0+ Chain 1 802.11n HT20

The Max.
Measurement StreFr;el’?h in Limit Marain
Channel Freq.Band Detector gt @3m 9
Restrict (dB)
(MHz) (dBuV/m)
Band
(dBuV/m)
PK 66.92 74 -7.08
1 (lowest) | 2310-2390
AV 50.86 54 -3.14
. PK 62.98 74 -11.02
11 (highest)| 2483.5-2500
AV 49.50 54 -4.50
Test Mode: Chain 0+ Chain 1 802.11n HT40
The Max.
Measurement StreFr;el’?h in Limit Marain
Channel Freq.Band Detector gt @3m 9
Restrict (dB)
(MHz) B (dBuV/m)
and
(dBuV/m)
PK 69.38 74 -4.62
3 (lowest) | 2310-2390
AV 52.68 54 -1.32
. PK 69.95 74 -4.05
9 (highest) | 2483.5-2500
AV 52.45 54 -1.55
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Chain 0: Bandage @ 802.11b mode channel 1 (PK)

1174BuV
1154 BuV REWVBW: tMHz - 1MHz
Marker 1:
107.18dBu¥ / 2.41112GHz
Marker 2 !
60.36dBUV [ 2.37704GH2

110dBu¥

105 Bu¥

100dBu¥

95dBu¥

904 Bu¥

A5dBn¥

80dBu¥

75 Bu¥

T0dBuY
65dBu¥
S5dBu¥

S04BuV

464 BuV
2.35GHe 2.36GH=z 2.37GHe 2.38GHz 2.39GH 24GHz 241GHz 242GHz 243GHz

Remark : 11b Chl X dxds Chain
Power Zetting: 17 Pk 8WT:2 5ms Horizontal
Tested by : William

Chain 0: Bandage @ 802.11b mode channel 1 (AV)

1134 Bu¥
110dEuV REWWBW: 1MHz / 10Hz
Marker 1:

103.32dBuv / 2.41128GHz 1
1054 Bu¥ Marker 2:
49.16dBuY [ 2.35992GHz

100dEu¥
05dBu¥
O0d BV
25dBu¥
20dBu¥
754 BV
0dBu¥
G5dBu¥
G0dBu¥
S5dBu¥

45dBu¥

40dBu¥

FHBuY
2.350Hz 2.36GH= 2.37GH= 2.38GHz 2.39GHz 24GHz 241GHz 242GHz 243GHz

Remark : 11b Chl X fxds Chain:)
Power Setting:17 Av SWT:20: Horizontal
Tested by : William
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Chain 0: Bandage @ 802.11b mode channel 11 (PK)

118dBu¥

REW/WEBW: 1MHz / 1MHz
Marker 1:

108.33dBuV | 2.46311GHz
1104 Bu¥ Marker 3:
59.55dBuY / 2.48521GHz

115dBu¥

105dBu¥

100dBu¥

054 Eu¥

90d Eu¥

B5dBu¥

B0dEu¥

T5d B

T0dBu¥
65dBu¥
o s

S5dBuv

S0dBuv

46d Bu¥
2.443GHz 245GHz  2455GHz  240GHz  2460GHz 2470H: 24750H:  2400Hz  2.4850Hz 2.483GH7

Remark : 11h Chll X Axds Chain
Power Setting:17 PR EWT:2 Sms Hovizontal
Tested by - William

Chain 0: Bandage @ 802.11b mode channel 11 (AV)

115dBu¥

RBW/YBW: 1MHz / 10Hz
110dEu¥ Marker 1:
1 104\.56{Bu\l’ 1 2.462T1GHz

105dBu¥ Marker 2:

47.98dBuV / 2.48351GHz

1004 Bu¥
954 Bu¥
903 Bu¥
a5dBu¥
a0dBu¥
T5dBu¥
T0dBu¥
650 Bu¥
G0dBu¥
S5dBuv

504Bu¥ f/ \/ \/\/\_Z“_’\

450 Bu¥

A0dBu¥
3HBuy
24.443GHz 245GHz  2455GHz  246GHz  2465GHz  247GHz  2475GHz  248GHz  2.485GHz 24.493GHz

Remark : 110 Chil X fxds Chain:0)
Power Setting:17 Av SWT:12 5¢ Horizontal
Tested by : William

Page 83 of 94



Intertek

FCC ID. : 188PLA4231
Report No.:TS12110032-EME

Chain 0: Bandage @ 802.11g mode channel 1 (PK)

115dBu¥

REW/VBW: 1MHz / 1MHz

1104Bu¥ Marker 1:
104.56dBu¥ / 2.11016GHz

Marker 2: 1
1054 Bu¥ 59.62dBuV [ 2.36008GHz

1004 BV

95dBu¥

Q04 BuV

85dBuV

80dBuV

5dBn¥

T0dBu¥
B5dBu¥
- (YR STy P
55dBu¥

S0dBu¥

464 BuV
2.354GH=2 36GH= 2.37GHz 2.38GHz 2.39GHz 2.4GHz 241GHz 2.42GHz 2.43403H7

Remark : 11g Chl X dxds Chain
Power Zetting 14 .5 Pk 8WT 2 5ms Horizontal
Tested by : William

Chain 0: Bandage @ 802.11g mode channel 1 (AV)

1054 Bu¥

REWWBW: 1MHz f 10Hz

Marker 1:
L00dBuY 94.74dBuV [ 2.40616GHz

Marker 2: 1
954BuY 48.25dBuV / 2.36008GHz

A0dBu¥
a5dBu¥
S0dBEuY
T5dBu¥
T0dBu¥Y
GhdBu¥
G0dBuY

5hdBu¥

S0dBu¥

453Bu¥

40dBu¥

F1Bu¥
2.351GHz 4.36GHz 4.37GHz 4.380Hz 4.30GHz 2.4GHz 241GHz 2442GHz 24.431GHz

Rewnark : 11z Chl X fods Chadn:0
Power Betting:14 5 ¥ 3W T:20s Horizontal
Tested by : William
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Chain 0: Bandage @ 802.11g mode channel 11 (PK)

118dBuY
115407 REW/YBW: 1MHz / 1MHz
Marker 1;

107|83dBuv | 2.46528GHz
1104BuY 1 Marker 2;
64.453dBuY f 2.45478GHz

105dBu¥
100dBu¥
95dBu¥
S0dBu¥
45dBu¥
804BuY

5BV |

T0dBu¥

B5dBu¥

B0dBu¥

55dBu¥

50dBu¥

46dBu¥
2.444GHz 245GHz  2455GHz  246GHz  2465GHz  247GHz  2475GHz  248GHz  2485GHz  249GHz 2494GH7

Remark : 11g Chll X hzds Chain:0
Power Setting:14.5 Pk 8WT:2 Sms Horizantsl
Tested by - William

Chain 0: Bandage @ 802.11g mode channel 11 (AV)

108dEu¥
1054Bu¥ RBW.WBW: 1MHz / 10Hz
Marker 1;

97.63dBuV | 2.45648GHz
1004 BV 1 Marker 2:
48.42dBuV | 2.48348GHz

5BV
90dBuY
a5dBu¥
S0dBEuY
ThdBu¥
T0dBuY
G5dBu¥
G0dBuY
5hdBu¥

3
S0dEnY \)r

45dBu¥

40dBu¥

FrdBu¥
2.4443Hz 2.45GHz  2455CGHz  2460Hz  2465GHz  247GHz  2475GHz  248GHz  2485GHz  2.49GHz 2494GHz

Remsrk : 11g Chil X Axds Chain
Power Betting:14.5 Av 3WT:12.5: Horizontal
Tested by : William
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Chain 0+Chain 1: Bandage @ 802.11n (HT20) mode channel 1 (PK)

120dBu¥

REWATBW: 1MHz / 1MHz
Marker 1:

110L08dBuY / 2.40552GHz
Marker 2; l
110dBu¥ 66.92dBul / 2.38568GHz

115dBu¥

105dBu¥

100dBu?

95dBu¥

S0dBuY

85dBu¥

S0dBuY

75dBu¥

T0dBuY 3
G54 Bu
G0dEu¥
55dBEuV

S0dBu¥
48dBuv
2.353GHz 2.360GHz 237 Hz 2.380Hz 2.39GHz 2.4GHz 241GHz 2.42GHz 2.433GHz

Remark : 11n(HT200 Chi X Axis Chains0/1
Pawer Betting:14/14 PK SWT.2 5ms Horizontal
Tested by : William

Chain 0+Chain 1: Bandage @ 802.11n (HT20) mode channel 1 (AV)

1104 Bu¥

RBW/YBW: 1MHz / 10Hz
Marker 1:

100.30dBuv 7 2. 40456GHz
Marker 2: 1
1004y 50.86dBuy ! 2.38984GHz

1054 Bu¥

954 Bu¥
90dBu¥
85dBu¥
a0dEu¥
T5dBu¥
T0dBu¥
G5dBu¥
G0dBu¥
S5dBuV

SMBwy| oA %

450 Bu¥

0BV
2.353GHz 2.360Hz 2.37GHz 2.38GHz 2.39GHz 24GHz 241GHz 242GHz 2.433GH

Remark : 11n(HT20) Chl X Asxis Chains:0¢1
Power Setting:14/14 A¥ 3WT:20s Horizontal
Tested by : William
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Chain 0+Chain 1: Bandage @ 802.11n (HT20) mode channel 11 (PK)

1214Bu¥
REWABW: 1MHz { fIMHz
Marker 1:
1154 Bu¥ ] 10.51dBUV  2:45919GHZ
Mdrker 2:
1 104Eu7 2.90dBuY | 2.44409GHz
1054 Bu¥
1004 Bu¥
QS En¥
04 En¥
A5dEn¥
B0dBEuY
75dBu¥ @
T
T0dEn¥
E5dEY 2
55dBu¥
S50dBu¥
473 Bu¥
2446GHz 245GHz  2455GH:  2460Hz  24650Hz  247GHz  2475GHz  248GH:  2485GHz  249GHz 2.496GHz

Remark : 11nfHT200 Chll ¥ Axis Chadns:0r1
Fower Setting:14/14 PE SWT .2 Sme Horizontal
Tested by - William

Chain 0+Chain 1: Bandage @ 802.11n (HT20) mode channel 11 (AV)

1104 Bu¥

RBWAYBW: 1MHz / 10Hz
Marker 1:

100.37dBu¥ 7 2.45970GHz
Marker 2:
100dBu¥ 49.50dBu¥ [ 2.48350GHz

105dBu¥

954 Bu¥

90dBu¥

a5dBu¥

a0dBu¥

T5dBu¥

T0dBu¥

650 Bu¥

G0dBu¥

S5dBu¥

]
S0aBuy \f\_,(__ﬂ______——

450 Bu¥

A0dBu¥
38dBu¥
4.440GHz 2455GHz  246GHz  2465GHz  247GHz  2475GHz  248GHz  2485GHz  240GHz  2495GHz 2.450GHz

Femark : 11n(HT20) Chll X Axis Chains:0f1
Power Setting:14/14 Lv 3WT:12 55 Horizontal
Tested by : William
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Chain 0+Chain 1: Bandage @ 802.11n (HT40) mode channel 3 (PK)

17dBuV

REVW/WBW: TMHZ / TMHZz

Marker 1:

1104BuV 106.61dBu¥ / 2.43920GHz

Marker 2: 1
69.38dBuV [ 2.36844GHz

105dBuV

1004 Bu¥
Q54 BuV
Q04 BuV
85dBu¥
S0dBu¥
5dBu¥

3
F0dBuY

65dBu¥

60dBu¥

55dBu¥

S0dBu¥

464 BuV
227GHz 2.3CGHz 2.32CGHz 2.34GHz 2.36GHz 2.38GHz 24GHz 2.42CGHz 245GHz

Remark : 11n{HT40) Ch3 X Azds Chains/1
Power Fetting:13/13 PK 3WT.5ms Horizontal
Tested by : William

Chain 0+Chain 1: Bandage @ 802.11n (HT40) mode channel 3 (AV)

107dEu¥
1054 Bu¥ REWABW:-1MHz /- 10Hz
Marker 1:
97.09dBu¥ [ 2.43884GHz
Marker 2: t
52.60dBuV | 2.38952GHz

1004 Bu¥
950 Bu¥
903 Bu¥
a5dBu¥
a0dBu¥
T5dBu¥
T0dEBu¥
650 Bu¥
603 Bu¥
S5dBuy 2

¢
S0dBu¥ —’_A—M/_/_\/J"—/‘)

450 Bu¥

403 Bu¥

3HBuy
4.27GHz 4.30Hz 4.33GHz= 4.34GHz 4.360GHz 4.38GHz 24GHz 442GHz 445GHz

Femark : 11n{HT40) Ch3 X Axis Chains0/1
Power Betting:13/13 AF SWT:45: Horizontal
Tested b : William
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Chain 0+Chain 1: Bandage @ 802.11n (HT40) mode channel 9 (PK)

117 BnV
115dBu¥ REWOYBW: 1MHz [/ 1MHz
Marker 1:

107.24dBuy / 2.45960GHz
110dBut ! Marker 2

69.95dBuV / 2.48380GHz

1054 BV
1004 BV
954 BV
90d Bu¥
254 BV
80dBuV
754 BV

i
i
4B

G54 BV

G0d BV

55dBuV

S0dBu¥

464 BV
14260Hz 244GHz  2400Hz 2460Hz 247GHz:  2480Hz  2480Hz  150GHz  1510Hz 1.52603Hg

Remark : 11n(HT40) Ch9 X Axis Chains:0/1
Power Betting:13/13 PK 8WT.2 5ms Horizontal
Tested by : William

Chain 0+Chain 1: Bandage @ 802.11n (HT40) mode channel 9 (AV)

108dEu¥
1054Bu¥ REWYBW: 1MHz f 10Hz
Marker 1:

97.59dBul [ 2.45980GHz
100dEu¥ 1 Marker-2:
52.45dBuV | 2.48340GHz

954 Bu¥

90dBu¥

a5dBu¥

a0dBu¥

T5dBu¥

T0dBu¥

650 Bu¥

G0dBu¥

Lol

S5dBuv

S4BuY !

450 Bu¥

A0dBu¥

3HBuy
2.426GHz 244GHz  245GHz  246GHz  247GHz  248GHz  2459GHz 4.5GHz 4.51GHz 4.5260Hz

Femark : 11n{HT40) Ch9 X Axis Chains0/1
Power Setting:13/13 Y BWT:25: Horizontal
Tested by : William
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10. AC power line conducted emission

Name of Test AC power line conducted emission

Base Standard FCC 15.207

Test Result: Complies

Measurement Data: See Tables & plots below
Method of Measurement:

Reference FCC document: KDB558074, ANSI C63.4

The EUT are connected to the main power through a line impedance stabilization
network (LISN). This provides a 50 ohm/50 uH coupling impedance for the measuring
equipment. The peripheral devices are also connected to the main power through a
LISN that provides a 50 ohm/ 50 uH coupling impedance with 50 ohm termination.

Both sides (Line and Neutral) of AC line are checked for maximum conducted
interference. In order to find the maximum emission, the relative positions of equipment
and all of the interface cables must be changed according to ANSI C63.4/2003 on

conducted measurement.
The bandwidth of the field strength meter (R & S Test Receiver ESCS 30) is set at 9kHz.

The EUT configuration please refer to the “Conducted set-up photo.pdf”.

Test Diagram:

AC Power (1)
» LISN 1 EUT Notebook PC LISN 2
(2)
EMI
Receiver AC Power

(2) RJ-45 UTP Cat.5 10 meter
(3) RJ-45 STP Cat.5 2 meter
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IntertEk FCC ID. : 188PLA4231
Report No.:TS12110032-EME

Emission Limit:

Section 15.107(c)(2) for Class B device operating below 30 MHz of unintentional
Carrier current radiators.

Freq. Maximum RF Line Voltage
(MHz) QUASI-PEAK (pV) AVERAGE (dBuV)
0.535 ~ 1.705 1000 60
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Intertek FCC ID. : I188PLA4231

Report No.:TS12110032-EME

Phase : Line
EUT : PLA4231
Test Condition : Current on mode
Carr. Level Limit Level Limit Marzin
Frequency Factor Qp Qp Aoy Lor (dE)
(MH=" {dBy  (dEuT) {dBuVy  (dBuV)  {dBu¥) Qp bor
0,75 17 39,03 60, 00 2575 0,00 220,97 324 25
0.5879 18 39,58 60, 00 22,43 60,00 -20.42 -37.57
1.153 .19 40,48 60, 00 27,80 000 19,52 -32.20

.14 39.24 60. 00 25.77 a0.00  -20.76 -31.23

0
0
0
1.339 o.1% 40.42 60, 00 25.22 6000 -19.55 -31.78
0
0.20 35.09 60, 00 24 .43 a0.00 -21.91 -35.32

Remark:
1. Correction Factor (dB)= LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)

05
48
1 3 3 3
, f g1p
: i 11t
]
0.575 1 1.705

Frequency (MHz)
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FCC ID. : 188PLA4231
Report No.:TS12110032-EME

Phase : Neutral
EUT : PLA4231
Test Condition : Current on mode
Corr. Lerel Limit Level Limit Margin
Frequency Factor QOp Qp Ao o {dB}
(MHz=) (dE) (dBul (dBu¥y  (dBu¥) {dBul) (p Aor
0.7 n.27 8. 64 60,00 26,34 60,00 -21.36 -33.61
0.9a19 n.27 39,85 &0, 00 22.02 60,00 -20.05% -327.93
1.140 0.25 40,17 60,00 27.24 60,00 -19.83 -32.7%6
1.396 0.25 39,51 60,00 29,61 60,00 -20.49 -30.39
1. 568 0.2 39,11 &0, 00 28,04 60,00 20,89 2114
1.671 n.29 3776 60,00 26. 46 60,00 -22.24 -33.14
Remark:

1. Correction Factor (dB)= LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)

95
48
2 4 5 10
; g b
1]
0.575 1 1.705
Frequency (MHz)
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FCC ID.

: 188PLA4231

Report No.:TS12110032-EME

Appendix A: Test Equipment List

Calibration Next
Equipment Brand Model No. Serial No. Calibration
Date
Date
EMI Receiver |Rohde & Schwarz| ESCS30 833364/011 | 2012/06/15 | 2013/06/15
Spectrum | p o Je&schwarz FSP30 100137 2012/6/25 | 2013/6/25
Analyzer
Spectrum | p o Je&schwarz FSEK30 100186 2012/2/6 | 2013/2/5
Analyzer
Hozq _’?gtce;;‘”a Schwarzbeck | BBHA9120 D | 9120D-456 | 2012/9/3 | 2014/9/3
H°(r1”4/_*:2teGr;”a SHWARZBECK | BBHA9170 |BBHA9170159 | 2012/9/5 | 2014/9/5
Broadband | g~ \vARZBECK| VULB 9168 9168-172 | 2011/7/26 | 2013/7/25
Antenna
. AFS44-001026
Pre-Amplifier MITEQ Sooap10P-44 | 1495287 | 2011/10/27 | 2013/10/26
Pre-Amplifier MITEQ JS4'2267(_’32\000“ 828825 2012/9/18 | 2014/9/18
Power Meter Anritsu ML2495A 0844001 2012/10/9 | 2013/10/9
Power Senor Anritsu MA2411B 0738452 2012/10/9 | 2013/10/9
Temperature&H
umidity Test TERCHY | MHAU-225LRU I g5ne38 | 2012/6/15 | 2013/6/15
(SA)
Chamber
Two-Line | o des&schwarz | ESH3-Z5 838979/014 | 2012/10/29 | 2013/10/29
V-Network

Note: The above equipments are within the valid calibration period.

Measurement Uncertainty:

Measurement uncertainty was calculated in accordance with TR 100 028-1.

Parameter Uncertainty
Radiated Emission +5.056 dB
Conducted Emission +2.786 dB

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