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Intertek

1. Summary of Test Data

FCC ID.: PLE-WD2501
Report No.: TS12080120-EME

Test/Requirement Description Applicable Rule Result
Minimum 6 dB 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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Intertek

FCC ID.: PLE-WD2501
Report No.: TS12080120-EME

2. General Information

Identification of the EUT

Product:
Model No.:

FCCID.:
Frequency Range:

Channel Number:

Type of Modulation:

Rated Power:
Power Cord:

Data Cable:
Sample Received:
Test Date(s):

Note 1:

Note 2:

SmartBox
SmartBox A2
PLE-WD2501

1. 2412 MHz ~ 2462 MHz for 802.11b, 802.11g, 802.11n HT20
2. 2422 MHz ~ 2452 MHz for 802.11n HT40

1. 11 channels for 2412 MHz ~ 2462 MHz
2. 7 channels for 2422 MHz ~ 2452 MHz

DSSS, OFDM

DC 5 V from Notebook PC

N/A

USB cable 0.2 meter x 1

Aug. 16, 2012

Oct. 29, 2012 ~ Dec. 03, 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.: PLE-WD2501
Report No.: TS12080120-EME

Description of EUT
The EUT is SmartBox, and was defined as information technology equipment.

The customer confirmed the models listed as below were series model to model
SmartBox A2 (EUT), the difference between main model and series model are listed
as below.
Model Number
SmartBox A2
SmartBox A2-25B

SmartBox A2-50B

Difference
Lithium-ion Battery Capacity = 2500mAh
SmartBox A2 w/WiFi Bridge function + SDXC Support
SmartBox A2 w/WiFi Bridge function + SDXC Support +
5000mAnh Li-ion Battery

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

Antenna description

The EUT uses a permanently connected antenna.

Antenna Model : SPO3AE2450B-0030

Antenna Gain : 1 dBi
Antenna Type : Chip Antenna
Connector Type : Fixed type

Peripherals equipment

Peripherals Brand Model No. Serial No. Data Cable
Notebook PC IBM 1860 L3BTAG6 |USB cable 0.2 meter x 1
Printer HP DeskJet 400 | SG5CQ170C0 |[RS-232 cable 1 meter x 1
Modem LEMEL |MD-56KVT-100 OOVZZO:;OOOM Parallel printer cable 1 meter x 1
Memory Card | Transcend TS1G1%%C'CP N/A N/A

Operation mode

The EUT was supplied with DC 5 V from Notebook PC (Test voltage: 120Vac, 60 Hz).
The EUT was tested in TX mode that was controlled by “artgui.exe” program and
transmitted continuously during the test.

With individual verifying, the maximum output power was 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
HT 20 mode and 13.5 Mbps data rate for 802.11n HT 40 mode.
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IntertEk FCC ID.: PLE-WD2501
Report No.: TS12080120-EME

The final tests were executed under these conditions recorded in this report individually.

Please refer the details below:

Chain 0: 802.11b channel 6 Chain 0: 802.11n HT20 channel 6
Data rate (Mbps)| PK(dBm) |AV(dBm) Data rate (Mbps) | PK(dBm) | AV(dBm)

1 15.49 13.41 6.5 19.87 13.36

2 15.43 13.23 13 19.78 13.27

5.5 15.33 13.16 19.5 19.73 13.21

11 15.22 13.05 26 19.66 13.15

39 19.52 13.08

52 19.45 12.96

58.5 19.32 12.85

65 19.28 12.78

Chain 0: 802.11g channel 6 Chain 0: 802.11n HT40 channel 6
Data rate (Mbps)| PK(dBm) [ AV(dBm) Data rate (Mbps) [ PK(dBm) | AV(dBm)

6 19.64 13.45 13 19.65 13.00

9 19.56 13.32 26 19.54 12.88

12 19.47 13.24 39 19.43 12.76

18 19.38 13.18 52 19.35 12.68

24 19.26 13.06 78 19.22 12.57

36 19.15 12.97 104 19.12 12.43

48 19.08 12.85 117 19.06 12.35

54 19.02 12.74 130 18.94 12.29

The signal is maximized through rotation and placement in the three orthogonal axes.

After verifying three axes, we found the maximum electromagnetic field was
occurred at X axis. The final test data was executed under this configuration.

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

FCC ID.: PLE-WD2501
Report No.: TS12080120-EME

3. Maximum 6 dB Bandwidth

Name of Test Maximum 6 dB Bandwidth

Base Standard FCC 15.247 (a)(2)

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

Method of Measurement:

Reference FCC document: KDB558074 D01

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
DC block
i EUT

O G

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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IntertEk FCC ID.: PLE-WD2501
Report No.: TS12080120-EME

Table: Maximum 6 dB Bandwidth

Frequency 6dB Bandwidth Min. Limit ,
Mode [ Channel Pass/Fail
(MHz) (MHz) (MHz)
2412 9.063 0.5 Pass
802.11b 6 2437 9.092 0.5 Pass
11 2462 9.951 0.5 Pass
2412 16.548 0.5 Pass
802.11g 6 2437 16.332 0.5 Pass
11 2462 16.574 0.5 Pass
Frequency 6dB Bandwidth Min. Limit ,
Mode [ Channel Pass/Fail
(MHz) (MHz) (MHz)
2412 17.631 0.5 Pass
802.11n 6 2437 17.558 0.5 P
HT20 ) ) ass
11 2462 17.543 0.5 Pass
3 2422 36.026 0.5 Pass
802.11n 6 2437 35.939 0.5 P
HT40 ) ) ass
9 2452 35.710 0.5 Pass
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Intertek

6 dB Bandwidth @ 802.11b mode channel 1

FCC ID.: PLE-WD2501
Report No.: TS12080120-EME

Delta 1 [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvl 2.69 dB VBW 300 kHz
20 dBm 9.06234183 MHz SWT 5 ms Unit dBm
20
21.3 fiB Offsét
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6 dB Bandwidth @ 802.11b mode channel 6
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Intertek

FCC ID.: PLE-WD2501
Report No.: TS12080120-EME

6 dB Bandwidth @ 802.11b mode channel 11

Delta 1 [Tt] RBW 100 kHz  RF Att 10 dB
Ref Lvl 1.07 dB VBW 300 kHz
20 dBm 9.95074280 MHz ~ SWT 5 ms Unit dBm
20
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6 dB Bandwidth @ 802.11g mode channel 1

Delta
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10 dB VBW
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5 ms Unit dBm
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IntertEk FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

6 dB Bandwidth @ 802.11g mode channel 6

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 1.37 dB VBW 300 kHz

20 dBm 16.33248862 MHz SWT 5 ms Unit dBm
20
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6 dB Bandwidth @ 802.11g mode channel 11

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.38 dB VBW 300 kHz

20 dBm 16.57426529 MHz SWT 5 ms Unit dBm
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IntertEk FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

6 dB Bandwidth @ 802.11n HT20 mode channel 1

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 2.81 dB VBW 300 kHz
20 dBm 17.63085945 MHz SHT 3 ms Unit dBm
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6 dB Bandwidth @ 802.11n HT20 mode channel 6
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
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20 dBm 17.55786631 MHz SWT 5 ms Unit dBm
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IntertEk FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

6 dB Bandwidth @ 802.11n HT20 mode channel 11

Delta 1 [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvl -0.78 dB VBW 300 kHz
10 dBm 17.54293510 MHz SWT 5 ms Unit dBm
10
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6 dB Bandwidth @ 802.11n HT40 mode channel 3
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10 dBm 36.02641485 MHz SWT 10 ms Unit dBm
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IntertEk FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

6 dB Bandwidth @ 802.11n HT40 mode channel 6

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -2.55 dB VBW 300 kHz
10 dBm 35.83970459 MHz SHT 10 ms Unit dBm
10
21.3 @B Offs¢t
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6 dB Bandwidth @ 802.11n HT40 mode channel 9
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 4.45 dB VBW 300 kHz
10 dBm 35.71034821 MHz SWT 10 ms Unit dBm
10
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A
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Intertek

FCC ID.: PLE-WD2501
Report No.: TS12080120-EME

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:

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
O &
O@ DC block
66 — 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: 99 % Occupied Bandwidth

FCC ID.: PLE-WD2501
Report No.: TS12080120-EME

Frequency Occupied Bandwidth
Mode Channel
(MHz) (MHz)
2412 14.429
802.11b 6 2437 14.429
11 2462 14.429
2412 20.641
802.11¢g 6 2437 20.240
11 2462 19.840
Frequency Occupied Bandwidth
Mode Channel
(MHz) (MHz)
1 2412 21.042
802.11n 6 2437 20.641
HT20 '
11 2462 20.641
3 2422 37.475
802.11n 6 2437 37.475
HT40 :
9 2452 37.375
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IntertEk FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

99 % Occupied Bandwidth @ 802.11b mode channel 1

Max, Ref Lvl Marker 1 [T1] RBW 1 MHz RF Att 10 dB
50 dBm 7.34 dBm VBW 3 MHz
20 dBm 2.41350301 GHz SWT 9 ms Unit dBm
50
21.3 @B Offse¢t vili71] 71.34 aBm ﬁ
2.41350B01 GHz
40 OPH 12 22885772 Tz
VT (T1] -4]. 72 dBm
20 2 4048877 GH
V14 [(T11 -41.86 dBm
2.41931463 GHz
20
10 =

-20

VA

bt o b

Center 2.412 GHz 10 MHz~ Span 100 MHz

99 % Occupied Bandwidth @ 802.11b mode channel 6

Max Ref Lvl Marker 1 [T1] RBW 1 MHz  RF Att 10 dB
% 50 dBm 7.51 dBm VBW 3 MHz
20 dBm 243850301 GHz SWT 5 ms Unit dBm
50
21.3 B Offsgt Y1 [(T1] 751 B
2.43850B01 GHz
a0 OPH 1722885772 THZ
vTY [T1] ~4[.11 dBm
20 2.429p0577 GH
Vg [T1] ~4.31 dBm
2.44431463 GHz
20

. 7
N e . Yottt

Center 2.437 GHz 10 MHz~ Span 100 MHz
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FCC ID.: PLE-WD2501
Report No.: TS12080120-EME

99 % Occupied Bandwidth @ 802.11b mode channel 11

phisg g

Max, Ref Lvl Marker 1 [T1] RBW 1 MHz RF Att 10 dB
50 dBm 7.43 dBm VBW 3 MHz
20 dBm 2.46069733 GHz SWT 5 ms Unit dBm
50
21.3 ¢B Offsgt vi|IT1) 7.43 dBm
2.46069[733 GHz
a0 OPH 1720885772 Az
v [T1] -4|.08 dBm
130 2 45488677 GH
V14 [T1] -4].51 dBm
2.46931463 GHz
20
10 ﬂ[/%
| >J yf
-10 / \
-20
-30
-40 w

Center 2.4B62 GHz

10 MHz~

Span 100 MHz

99 % Occupied Bandwidth @ 802.11g mode channel 1

Max, Ref Lvl Marker 1 [T1] RBL 1 MHz RF Att 10 dB
50 dBm 10.78 dBm VBW 3 MHz
20 dBm 2.40568737 GHz SWT 5 ms Unit dBm
50
21.3 B Offsgt MR IR 10|. 78 dBm
2.40568[737 GHz
a0 OPH AU 54 T28P5 7 TRz
VT [T1] -2.95 dBm
30 2. 40167836 GH
vTq4 [T1] -2|.33 dBm
2.42232P64 GHz
20
1
10 X N
0 =d \
10 M/j Y\
-20 k
-30
-40 by ‘VM '*Lkm»w\
PYE WYL MO ARy
-50
Center 2.412 GHz 10 MHz~ Span 100 MHz
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IntertEk FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

99 % Occupied Bandwidth @ 802.11g mode channel 6

Max, Ref Lvl Marker 1 [T1] RBW 1 MHz RF Att 10 dB
50 dBm 11.71 dBm VBW 3 MHz
20 dBm 2.44311222 GHz SWT 5 ms Unit dBm
50
21.3 B Offsgt v |IT1] 1] 71 ciBm|
2.44311p22 GHz
a0 OPH 022048095 TRz
v [T1] -2.04 dBm
130 2 42687A76 GH
V14 [T1] -2.81 dBm
2.44712P24 GHz
20
1
10 S IV A
0 T \&n
-10 f/ Q\
B ,“LWH \‘\M
-30 “,/ \Llh{
Lyt
-40
Ak R
-50
Center 2.437 GHz 10 MHz~ Span 100 MHz
99 % Occupied Bandwidth @ 802.11g mode channel 11
Max, Ref Lvl Marker 1 [T1] RBL 1 MHz RF Att 10 dB
50 dBm 3.35 dBm VBW 3 MHz
20 dBm 2.456683938 GHz SWT 5 ms Unit dBm
50
21.3 B Offsgt MR IR 935 dB| g
2.45668838 GHz
a0 OPH T9- 839657835 THz
v [T1] -3.77 dBm
30 2.45208016 GH
V14 [T1] -2|.58 dBm
2.47191B84 GHz
20
1
10 ¥
0 /‘MW‘\Iﬁ

: | AV/ \Wll
b

-30 \‘\M
-40 J&
-50
Center 2.462 GHz 10 MHz~ Span 100 MHz
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IntertEk FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

99 % Occupied Bandwidth @ 802.11n HT20 mode channel 1

Max/Ref Lvl Marker 1 [T1] RBW 1 MHz RF Att 10 dB
50 dBm 9.50 dBm VBW 3 MHz
20 dBm 2.41630862 GHz SWT 9 ms Unit dBm
50
21.3 @B Offse¢t vili71] 9.50 dBm ﬁ
2.41630862 GHz
40 OPH AT 022080 T7 Tz
VT 1712 -3].67 dBm
20 2 40147895 GH
V14 [(T11 -3].04 dBm
2.42252|104 GHz
20
1
10 X

" .,
T A

e VoAl

-50

Center 2.412 GHz 10 MHz~ Span 100 MHz

99 % Occupied Bandwidth @ 802.11n HT20 mode channel 6

Max Ref Lvl Marker 1 [T1] RBW 1 MHz  RF Att 10 dB
50 dBm 9.74 dBm VBW 3 MHz
20 dBm 2.43168938 GHz SWT 5 ms Unit dBm
50
21.3 B Dffsgt MRS 9 74 B gy
2.431680838 GHz
a0 OPH AU 54 T28P5 7 TRz
VT [T1] ~1|.82 dBm
20 2 42667836 GH
vTd [T1] -2.27 dBm
2.44732064 GHz
20
s
10 ey i
5 T
_10 q\
20 '
-30 | V-
0 J\MM VW[
b L M ot aplrad]
50
Center 2.437 GHz 10 MHz~ Span 100 MHz
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IntertEk FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

99 % Occupied Bandwidth @ 802.11n HT20 mode channel 11

MaxsRef Lvl Marker 1 [T1] RBW 1 MHz RF Att 10 dB
50 dBm 8.94 dBm VBW 3 MHz
20 dBm 2.4B6911423 GHz SWT 5 ms Unit dBm
50
21.3 ¢B Offsgt vi|IT1) 8.94 dBm| gy
2.46911423 GHz
40 OFF AT EATOBPS 7 THzZ
vTY [T1] -3.24 dBm
30 2. 45167836 GH
vTg [T1] -2.58 dBm
2.472320064 GHz
20

- oMy hL TTHRIEIE PRVRTITN

-50

Center 2.4B62 GHz 10 MHz~ Span 100 MHz

99 % Occupied Bandwidth @ 802.11n HT40 mode channel 3

Max Ref Lvl Marker 1 [T1] RBW 500 kHz  RF Att 10 dB
% 50 dBm 2.55 dBm VBW 2 MHz
20 dBm 2.40902405 GHz SWT 5 ms Unit dBm
50
21.3 B Offsgt Y1 [(T1] 255 dB| gy
2409020405 GHz
a0 OPH 777792890 TRz
vTY [T1] _6|.20 dBm
20 2. 40321P42 GH
Vg [T1] -5.90 ¢Bm
2.44068[737 GHz
20
10
1
0 MW«I«M;« Mo AL At ol g M o AN S,

720‘&, W

-30

—40

-50

Center 2.422 GHz 5 MHz~ Span 50 MHz
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IntertEk FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

99 % Occupied Bandwidth @ 802.11n HT40 mode channel 6

Max Ref Lvl Marker 1 [T1] RBW 500 kHz RF Att 10 dB
50 dBm 2.50 dBm VBIW 2 MHz
20 dBm 2.42342285 GHz SWT 5 ms Unit dBm
50
21.3 gB Offsgt vili71] 2.50 dBm ﬁ
2.42342PB5 GHz
a0 OPH 3777792890 Tz
vT [T1] -5. 19 dBm
20 2 41821P42 GH
V14 [T1] -5|. 12 dBm
2.45568[737 GHz
20
10

7 NI/ 2
iy X

v W
-30
_40
-50

Center 2.437 GHz 5 MHz/ Span 50 MHz

99 % Occupied Bandwidth @ 802.11n HT40 mode channel 9

Max Ref Lvl Marker 1 [T1] RBW 500 kHz  RF Att 10 dB
% 50 dBm 2.92 dBm VBW 2 MHz
20 dBm 2.43762124 GHz SWT 5 ms Unit dBm
50
21.3 B Offsgt MR IR 292 dB| gy
2.43762/124 GHz
a0 OPH 3737272850 TRz
vTY [T1] _4].41 9Bm
20 2. 43331P63 GH
Vg [T1] -5.87 dBm
247068737 GHz
20
10
1
0 WMMW AL MNP AIAAAMMUUNIL

Qomm

-30

—40

-50

Center 2.452 GHz 5 MHz~ Span 50 MHz
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Intertek FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

5. Maximum Output Power

Name of Test Maximum output power

Base Standard FCC 15.247(b)

Measurement Uncertainty: +0.392 dB (k=2)
Test Result: Complies
Measurement Data: See Table below

Method of Measurement:

Reference FCC document: KDB558074 D01

The power output was measured on the EUT using a 50 ohm SMA Cable connected
to peak and average 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:

20 dB Attenuator

oo &
DC, block
-O@ v EUT

O G Lt

Power meter

Note 1: §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.
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Table: Maximum output power

Output Power | Calculated o ,
Frequency Power Limit | Margin
Mode | Channel (dBm) (MW)
(MHz) PK AV PK (dBm) (dB)
1 2412 15.53 | 13.19 35.73 30 -14.47
802.11b 6 2437 15.49 | 13.41 35.40 30 -14.51
1 2462 14.96 | 12.94 31.33 30 -15.04
1 2412 19.57 | 13.06 90.57 30 -10.43
802.119g 6 2437 19.64 | 13.45 92.04 30 -10.36
11 2462 19.49 | 13.14 88.92 30 -10.51
Erequenc Output Power [Total Calculated Limit Marain
Mode | Channel E y (dBm) Power (mW) 2
(MHz) PK AV PK (dBm) (dB)
1 2412 19.39 | 12.98 86.90 30 -10.61
802.11n
HT20 6 2437 19.87 | 13.36 97.05 30 -10.13
11 2462 20.35 | 13.50 108.39 30 -9.65
3 2422 19.24 | 12.33 83.95 30 -10.76
802.11n
HT40 6 2437 19.65 | 13.00 92.26 30 -10.35
9 2452 19.55 | 13.22 90.16 30 -10.45

All channels of each 802.11 mode and data rate have been tested. The maximum
average power is 13.5dBm which was found at 802.11n HT20mode Channel 11.
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Report No.: TS12080120-EME

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

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.

Test Diagram:

Attenuator

e
DC block
OH EUT

O G _ T

Spectrum Analyzer
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Table: Power Spectral Density

FCC ID.: PLE-WD2501
Report No.: TS12080120-EME

Mode Channel Frequency PSD PSD Limit Margin
(MHz) (dBm) (MmW) (dBm) (dB)
1 2412 3.76 2.38 8 4,24
802.11b 6 2437 3.82 2.41 8 4.18
11 2462 3.19 2.08 8 -4.81
1 2412 2.42 0.57 8 -10.42
802.11g 6 2437 -0.41 0.91 8 -8.41
11 2462 1.31 1.35 8 -6.69
1 2412 1.42 1.39 8 6.58
802.11n 6 2437 1.63 0.69 8 9.63
HT20 - : -
11 2462 -1.92 0.64 8 -9.92
3 2422 -3.23 0.48 8 -11.23
802.11n 6 2437 2.84 0.52 8 10.84
HT40 Bl i -
9 2452 -1.62 0.69 8 -9.62
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Report No.: TS12080120-EME

Power Spectral Density @ 802.11b mode channel 1

Marker 1 [T11] RBW 100 kHz RF Att 10 dB
Ref Lvl 3.76 dBm VBIW 300 kHz
20 dBm 2.41152324 BHz SWT 5 ms Unit dBm
20
21.3 gB Offsgt
A
10
1
0 A I A | T
W WV’\ fwwww\r/"w
_ anA
“;’M/\"\M‘J VALY
-20
-30
-40
-50
-60
-70
-80
Center 2.412 GHz 1.359441284 MHz/ Span 13.58441284 MHz
Power Spectral Density @ 802.11b mode channel 6
& Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 3.82 dBm VBW 300 kHz
20 dBm 2.43602875 GHz SWT 5 ms Unit dBm
20
21.3 gB Offsgt
A
10
1
0 I I.m lvva A A Al
v W
A,M f‘iﬂn
-10 ¥
ey T
-20
-30
-40
-50
-60
-70
-80
Center 2.437 GHz 1.36381311 MHz, Span 13.6381311 MHz
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Report No.: TS12080120-EME

Power Spectral Density @ 802.11b mode channel 11

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 3.19 dBm VBW 300 kHz

20 dBm 2.46150645 GHz SHT 3 ms Unit dBm

20
21.3 @B Offsgt
A
10
1
0 PR | IF l\'\l‘"I Tl ALM‘]‘W

-10 " ‘(fvw /J{VWV\ M’\}\‘\}f’l%
-20
-30
-40
-50
-60
-70
-80

Center 2.462 GHz 1.48261142 MHz/ Span 14.9261142 MHz

Power Spectral Density @ 802.11g mode channel 1
& Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -2.42 dBm VBW 300 kHz

10 dBm 2.41580888 GHz SWT 6.5 ms Unit dBm

10
21.3 ¢gB Offsg¢t A

0 1

|t

BUHV"VMM W\M

-40

-50

-60

-70

-80

-390

Center 2.412 GHz 2.452432617 MHz/ Span 24.52432617 MHz
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Power Spectral Density @ 802.11g mode channel 6

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.41 dBm VBW 300 kHz
20 dBm 2.43578508 GHz SWT 6.5 ms Unit dBm
20
21.3 @B Offsgt
A
10
1
~10 {PIM V\
-20 WAJ’ \\kw
-30 1
-40
-50
-60
-70
-80
Center 2.437 GHz 2.474472061 MHz/ Span 24.74472061 MHz
Power Spectral Density @ 802.11g mode channel 11
& Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 1.31 dBm VBW 300 kHz
10 dBm 2.46702183 GHz SWT 6.5 ms Unit dBm
10
21.3 ¢gB Offsg¢t
A
U ""\)\MMMW‘LWﬂ\ IV'\W«IM
[
-20
Tl H!de
-30H UU‘
-40
-50
-60
-70
-80
-390
Center 2.462 GHz 2.46885881 MHz/ Span 24.6885381 MHz
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FCC ID.: PLE-WD2501
Report No.: TS12080120-EME

Power Spectral Density @ 802.11n HT20 mode channel 1

Marker 1 [T11] RBW 100 kHz RF Att 10 dB
Ref Lvl 1.42 dBm VBW 300 kHz
20 dBm 2.416899160 GHz SWT 7 ms Unit dBm
20
21.3 @B Offsegt
10
1
U W
By MMWW%M\M m\
-20 ./ \“
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-40
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Center 2.412 GHz

2.635773514 MHz/

Span 26.35773514 MHz

Power Spectral Density @ 802.11n HT20 mode channel 6

& Marker 1 [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvl ~1.63 dBm VBW 300 kHz
20 dBm 2.43569799 GHz SWT 7 ns Unit dBm
20
21.3 BB Offsét
10
0 1
» /\,J" MP\L‘V‘\ ’W\L
20 |

-30

-40

-50

-60

-70

-80

Center 2.437 GHz

2.651855221 MHz/

Span 26.51855221 MHz
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Power Spectral Density @ 802.11n HT20 mode channel 11

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -1.92 dBm VBW 300 kHz
10 dBm 2.46447778 GHz SHT 7 ms Unit dBm
10
21.3 @B Offsgt
A
0 1
B /W W
20 |j HWM*
3DWW,MM\W W,
-40
-50
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Center 2.462 GHz 2.658853489 MHz~/ Span 26.58853488 MHz
Power Spectral Density @ 802.11n HT40 mode channel 3
& Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -3.23 dBm VBW 300 kHz
10 dBm 2.43331130 GHz SWT 14 ms Unit dBm
10
21.3 ¢gB Offsg¢t
A
0 +

0 /MMMWM MMAMW
17 N
"4 ey

-50

-60

-70

-80

-390

Center 2.422 GHz 5.45346936 MHz/ Span 54.5346936 MHz
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Power Spectral Density @ 802.11n HT40 mode channel 6

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -2.84 dBm VBW 300 kHz
10 dBm 2.44830386 GHz SWT 13.5 ms Unit dBm
10
21.3 @B Offsgt
A
0 4
o jrwWWmMM MMMWLM)JM\
) N/“ U \‘\
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-50
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Center 2.437 GHz 5.387730042 MHz~/ Span 53.97730042 MHz
Power Spectral Density @ 802.11n HT40 mode channel 9
& Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -1.62 dBm VBW 300 kHz
10 dBm 2.43B87432 GHz SWT 14 ms Unit dBm
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21.3 ¢gB Offsg¢t
A
0 1

1o I,

-40
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-80

-390

Center 2.452 GHz 5.45295742 MHz/ Span 54.5285742 MHz
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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 D01

The measurements were performed from 12 MHz to 25 GHz 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 300 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. If maximum (average) conducted output power was used to
demonstrate compliance to 15.247(b)(3) requirements, then the peak power in any
100 kHz bandwidth outside of the authorized frequency band shall be attenuated by at
least 30 dB relative to the maximum in-band peak PSD level in 100 kHz.

Test Diagram:

Attenuator, DC block
and high pass filter if

- 6-5':% necessary
— EUT

O GO

Spectrum Analyzer
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Report No.: TS12080120-EME

Conducted spurious @ 802.11b mode channel 1 (Part 1)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -39.29 dBm VBW 300 kHz
11.3 dBm 2.40000000 GHz SWT  BO0 ms Unit dBm
11.
2T.3 B Offsgt
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Conducted spurious @ 802.11b mode channel 1 (Part 2)
Marker 2 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl 1.43 dBm VBW 300 kHz
11.3 dBm 2.41288477 GHz SWT 21 ns Unit dBm
11.
2T.3 I8 Offogt
A

12

U Y‘[’“‘w
_10 J” A
—DlJll?.BAA dBmn
-20

}
A \H
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g b g

-70

-
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=
—_—

-80

-88. 7l

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
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Conducted spurious @ 802.11b mode channel 1 (Part 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
@Ref Lvl -54.56 dBm VBW 300 kHz
11.3 dBm 2.48350000 GHz SHT B s Unit dBm
11.
27.3 B UOffsegt
A
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Conducted spurious @ 802.11b mode channel 6 (Part 1)
Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -49.81 dBm VBW 300 kHz
11.3 dBm 1.58308617 GHz SWT 600 ms Unit dBm
11.
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Conducted spurious @ 802.11b mode channel 6 (Part 2)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 0.34 dBm VBW 300 kHz
11.3 dBm 2.43882164 GHz SHT 21 ms Unit dBm
11.
27.3 B UOffse¢t
A
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| 01 ~17.886 aBfy lj\l |
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Start 2.4 GHz 8.35 MHz~/ Stop 2.4835 GHz
Conducted spurious @ 802.11b mode channel 6 (Part 3)
Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -54.04 dBm VBW 300 kHz
11.3 dBm 2.48350000 GHz SWT B s Unit dBm
11.
2T1.3 @B Uffs¢t
A

D1 -17].886 dBp

-20
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v
_40
5
4
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L UV SV ) S Y I TN Y WP
70
-80
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Start 2.4835 GHz 2.35165 GHz~, Stop 26 GHz
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Conducted spurious @ 802.11b mode channel 11 (Part 1)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -50.13 dBm VBW 300 kHz
11.3 dBm 1.58308617 GHz SHT 600 ms Unit dBm
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Conducted spurious @ 802.11b mode channel 11 (Part 2)
Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 0.76 dBm VBW 300 kHz
11.3 dBm 2.46258317 bGHz SWT 21 ms Unit dBm
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Conducted spurious @ 802.11b mode channel 11 (Part 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -54.05 dBm VBW 300 kHz
11.3 dBm 2.48350000 GHz SWT B s Unit dBm
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Conducted spurious @ 802.11g mode channel 1 (Part 1)
Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -31.65 dBm VBW 300 kHz
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Conducted spurious @ 802.11g mode channel 1 (Part 2)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -2.34 dBm VBW 300 kHz
11.3 dBm 2.40887275 GHz SWT 21 ms Unit dBm
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Conducted spurious @ 802.11g mode channel 1 (Part 3)
Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -53.55 dBm VBW 300 kHz
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Conducted spurious @ 802.11g mode channel 6 (Part 1)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -50.22 dBm VBW 300 kHz
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Conducted spurious @ 802.11g mode channel 6 (Part 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -53.01 dBm VBW 300 kHz
10 dBm 2.48350000 GHz SWT B s Unit dBm
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Conducted spurious @ 802.11g mode channel 11 (Part 1)
Marker 1 [T1] RBW 100 kHz RF Att 0 dB
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Conducted spurious @ 802.11g mode channel 11 (Part 2)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -3.17 dBm VBW 300 kHz
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Conducted spurious @ 802.11g mode channel 11 (Part 3)
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Conducted spurious @ 802.11n HT20 mode channel 1 (Part 1)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -29.14 dBm VBW 300 kHz

10 dBm 2.40000000 GHz SWT 600 ms Unit dBm
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Conducted spurious @ 802.11n HT20 mode channel 1 (Part 2)
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Conducted spurious @ 802.11n HT20 mode channel 1 (Part 3)

Marker 2 [T1] RBI 100 kHz  RF Att 0 dB
Ref Lvl _54.73 dBm  VBW 300 KHz
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10
21.3 |B Offobt
A

0
-10
-20

=r—>1.9574 ash
-30
40

)

-50

y
—EU“ | AM‘

M st o\ A\ s

-70
-80
-390

Start 2.4835 GHz 2.35165 GHz, Stop 26 GHz

Conducted spurious @ 802.11n HT20 mode channel 6 (Part 1)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -50.84 dBm VBW 300 kHz

11.3 dBm 1.58308617 GHz SWT 600 ms Unit dBm
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Conducted spurious @ 802.11n HT20 mode channel 6 (Part 2)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -2.21 dBm VBW 300 kHz
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Conducted spurious @ 802.11n HT20 mode channel 6 (Part 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
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Conducted spurious @ 802.11n HT20 mode channel 11 (Part 1)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -49.78 dBm VBW 300 kHz

10 dBm 1.58308617 GHz SWT 600 ms Unit dBm
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Conducted spurious @ 802.11n HT20 mode channel 11 (Part 2)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
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Conducted spurious @ 802.11n HT20 mode channel 11 (Part 3)

Marker 2 [T11] RBW 100 kHz RF Att 0 dB
Ref Lvl -41.47 dBm VBW 300 kHz
10 dBm 2.48350000 GHz SWT B s Unit dBm
10
21.3 @B Offsegt
0
-10
-20
-B4+—22]. 397 dBn
-30
_4d§
-50
-60R—} N,L
U e WWWWMWMW
-70
-80
-390

Start 2.4835 GHz

2.35165 GHz~/

Stop 26 GHz

Conducted spurious @ 802.11n HT40 mode channel 3 (Part 1)

®

Marker 1 [T1] RBW
Ref Lvl -32.21 dBm VBW
10 dBm 2.40000000 GHz SWT

100 kHz RF Att 0 dB
300 kHz
600 ms Unit dBm

21.3 @B Offs

—+

-20

-30

HBHH23|. 467 dBpp

-40

-50

-60

|
bt

mwmwm

bt

-70

-80

-390

Center 1.215 BGHz

237 MHz/

Span 2.37 GHz
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IntertEk FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

Conducted spurious @ 802.11n HT40 mode channel 3 (Part 2)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -4.68 dBm VBW 300 kHz

10 dBm 2.41823848 GHz SWT 21 ms Unit dBm

21.3 ¢B Offsegt

0 \I\‘h vam N%n\

-20

23|. 467 dBp

-30

| “
5@ e
m i}

-70

-80

-90

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Conducted spurious @ 802.11n HT40 mode channel 3 (Part 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -55.75 dBm VBW 300 kHz

10 dBm 2.48350000 GHz SWT B s Unit dBm

21.3 @B Offs

—+

-20

HBHH23|. 467 dBpp

-30

-40

-50

-70

-80

-390

Start 2.4835 GHz 2.35165 GHz/ Stop 26 GHz
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IntertEk FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

Conducted spurious @ 802.11n HT40 mode channel 6 (Part 1)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -37.68 dBm VBW 300 kHz

10 dBm 2.40000000 GHz SWT 600 ms Unit dBm

21.3 @B Offs

—+

-20

HBA 3R 3l 199 dBpn

-30

-40

. | o]

WOLTTY RTINS et Pyl )

-70

-80

-90

Center 1.215 BGHz 237 MHz/ Span 2.37 GHz

Conducted spurious @ 802.11n HT40 mode channel 6 (Part 2)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -3.82 dBm VBW 300 kHz
10 dBm 2.44317234 GHz SWT 21 ms Unit dBm
10
21.3 ¢B Offsegt
A
0 ~ 1
10 f» Ml
-20
BA++23[. 189 dBn ! |

. I

-40 I

-60

-70

-80

-390

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
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FCC ID.: PLE-WD2501
Report No.: TS12080120-EME

Conducted spurious @ 802.11n HT40 mode channel 6 (Part 3)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -43.95 dBm VBW 300 kHz
10 dBm 2.48350000 GHz SWT B s Unit dBm
10
21.3 @B Offsegt
0
-10
-20
B2 3l. 199 dBp
-30
-4
4
-50
60 ! M
TSV SR Mo PN BT IEN N W
-70
-80
-390
Start 2.4835 GHz 2.35165 GHz~, Stop 26 GHz

Conducted spurious @ 802.11n HT40 mode channel 9 (Part 1)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -49.58 dBm VBW 300 kHz
10 dBm 1.58308617 GHz SWT 600 ms Unit dBm
10
21.3 ¢B Offsegt
0
-10
-20
D1 -25/.828 dBp
-30
-40
1
_50 v
B0 1 \ AJLAJ‘

L.

WMMWWWM

-70

-80

-390

Center

1.215 GHz 237 MHz/

Span 2.37 GHz
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FCC ID.: PLE-WD2501
Report No.: TS12080120-EME

Conducted spurious @ 802.11n HT40 mode channel 9 (Part 2)

Marker 2 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -3.07 dBm VBW 300 kHz
10 dBm 2.45B823246 GHz SWT 21 ms Unit dBm
21.3 ¢B Offsegt
2
U

-20

-30

D1 -25/.828 dBpp

I

-40

-50

-60

-70

-80

-90

Start 2.4 GHz

8.35 MHz~/

Stop 2.4835 GHz

Conducted spurious @ 802.11n HT40 mode channel 9 (Part 3)

®

Marker 2 [T1] RBW

Ref Lvl
10 dBm

-34.25 dBm VBW
2.48350000 GHz SWT

100 kHz RF Att 0 dB

300 kHz
B s Unit

dBm

21.3 @B Offs

—+

-20

-30]

D1 -25/.828 dBp

-40

-50

-60

-70

-80

-390

Start 2.4835 GHz

2.35165 GHz/

Stop 26 GHz
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Intertek FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

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 D01, 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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IntertEk FCC ID.: PLE-WD2501
Report No.: TS12080120-EME

Test Diagram:

Antenna
Tower

3 meter

> Horn or Bilog

1-4 meter /|| Antenna
mHPF and Pre-Amp.
EUT & .
(if necessary)

Peripheral |

A

0.8m

. 1=

Ground Plane

Other Peripheral H
[ AN ]

H E 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
(dBuVIim@
(MHz) 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 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.

(2) The EUT operating at 2.4 GHz ISM band. Frequency Range scanned
from 12 MHz to 25 GHz.
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IntertEk FCC ID.: PLE-WD2501
Report No.: TS12080120-EME

Measurement results: frequencies equal to or less than 1 GHz

The test was performed on EUT under 802.11b, 802.11g, 802.11n HT20 and 802.11n
HT40 continuously transmitting mode. The worst case occurred at 802.11g Tx
channel 1.

EUT : SmartBox A2
Worst Case : 802.11g Tx at channel 1
Antenna | Freq. [Receiver| Corr. |Reading | Corrected Limit Margin
Polariz. Factor Level @3m
(V/H) (MHz) | Detector| (dB/m) | (dBuV) | (dBuV/m) | (dBuV/m) (dB)
Vv 375.32 QP 16.40 20.13 36.53 46.00 -9.47
V 400.54 QP 16.47 22.27 38.74 46.00 -7.26
Vv 518.88 QP 18.56 24.53 43.08 46.00 -2.92
Vv 526.64 QP 19.46 22.03 41.49 46.00 -4.51
Vv 565.44 QP 19.53 19.21 38.74 46.00 -7.26
V 749.74 QP 22.74 18.42 41.16 46.00 -4.84
H 293.84 QP 14.17 26.80 40.96 46.00 -5.04
H 315.18 QP 14.32 23.75 38.06 46.00 -7.94
H 357.86 QP 15.48 20.54 36.01 46.00 -9.99
H 400.54 QP 16.81 22.79 39.60 46.00 -6.40
H 518.88 QP 18.77 23.55 42.32 46.00 -3.68
H 683.78 QP 22.48 17.95 40.43 46.00 -5.57
Remark:

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

EUT

Test Condition

: SmartBox A2

: 802.11b Tx at channel 1

FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

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 | 51.16 | 54.60 74 -19.40
4824 AV Vv 35.1 38.54 | 49.07 | 52.51 54 -1.49
4824 PK H 35.1 3854 | 4196 | 45.40 54 -8.60
Remark:

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

listed above which is higher than the system noise floor.

EUT : SmartBox A2

Test Condition :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 V 35.1 38.54 | 51.79 | 55.23 74 -18.77
4874 AV \ 35.1 38.54 | 4910 | 52.54 54 -1.46
4874 PK H 35.1 38.54 | 4495 | 48.39 54 -5.61

Remark:

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

listed above which is higher than the system noise floor.
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FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

EUT : SmartBox A2
Test Condition : 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 | 51.81 | 55.25 74 -18.75
4924 AV Vv 35.1 38.54 | 49.30 | 52.74 54 -1.26
4924 PK H 35.1 3854 | 43.12 | 46.56 54 -7.44
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 : SmartBox A2
Test Condition : 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 | 53.86 | 57.30 74 -16.70
4824 AV Vv 35.1 38.54 | 4488 | 48.32 54 -5.68
4824 PK H 35.1 38.54 | 48.20 | 51.64 54 -2.36
Remark:

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

listed above which is higher than the system noise floor.
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EUT

Test Condition

: SmartBox A2

: 802.11g Tx at channel 6

FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

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 | 52.20 | 55.64 74 -18.36
4874 AV Vv 35.1 38.54 | 44.02 | 47.46 54 -6.54
4874 PK H 35.1 3854 | 47.24 | 50.68 54 -3.32
Remark:

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

listed above which is higher than the system noise floor.

EUT : SmartBox A2

Test Condition :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 V 35.1 38.54 | 56.24 | 59.68 74 -14.32
4924 AV Vv 35.1 38.54 | 47.40 | 50.84 54 -3.16
4924 PK H 35.1 38.54 | 52.04 | 5548 74 -18.52
4924 AV H 35.1 38.54 | 42.01 45.45 54 -8.55

Remark:

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

listed above which is higher than the system noise floor.
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EUT

Test Condition

: SmartBox A2

:802.11n HT20 Tx at channel 1

FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

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 | 53.98 | 57.42 74 -16.58
4824 AV Vv 35.1 38.54 | 43.71 47.15 54 -6.85
4824 PK H 35.1 3854 | 4420 | 47.64 54 -6.36
Remark:

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

listed above which is higher than the system noise floor.

EUT : SmartBox A2

Test Condition : 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 V 35.1 38.54 | 4793 | 51.37 54 -2.63
4874 PK H 35.1 3854 | 4342 | 46.86 54 -7.14

Remark:

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

listed above which is higher than the system noise floor.
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EUT

Test Condition

: SmartBox A2

:802.11n HT20 Tx at channel 11

FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

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 | 53.08 | 56.52 74 -17.48
4924 AV Vv 35.1 38.54 | 45.31 48.75 54 -5.25
4924 PK H 35.1 38.54 | 5242 | 55.86 74 -18.14
4924 AV H 35.1 38.54 | 4013 | 43.57 54 -10.43
Remark:

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

listed above which is higher than the system noise floor.

EUT : SmartBox A2

Test Condition : 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 \ 35.1 3854 | 4818 | 51.62 54 -2.38
4844 PK H 35.1 38.54 | 41.38 | 44.82 54 -9.18

Remark:

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

listed above which is higher than the system noise floor.
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EUT

Test Condition

: SmartBox A2

: 802.11n HT40 Tx at channel 6

FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

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 | 45.41 48.85 54 -5.15
4874 PK H 35.1 38.54 | 42.27 | 45.71 54 -8.29
Remark:

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

listed above which is higher than the system noise floor.

EUT

Test Condition

: SmartBox A2

: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 V 35.1 38.54 | 4472 | 48.16 54 -5.84
4904 PK H 35.1 38.54 | 38.41 41.85 54 -12.15
Remark:

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

listed above which is higher than the system noise floor.
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Report No.: TS12080120-EME

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 D01, 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.
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FCC ID.: PLE-WD2501
Report No.: TS12080120-EME

The Max.
Measurement Strl;lel’?h in Limit Marain
Channel Freq. Band Detector gt @3m 9
Restrict
Band
(MHz) (dBuV/m) | (dBuV/m) (dB)
Test Mode: 802.11b mode
PK 59.24 74 -14.76
1 (lowest) 2310-2430
AV 47.49 54 -6.51
. PK 57.80 74 -16.20
11 (highest) 2450-2500
AV 45.99 54 -8.01
Test Mode: 802.11g mode
PK 66.17 74 -7.83
1 (lowest) 2310-2430
AV 49.00 54 -5.00
. PK 62.00 74 -12.00
11 (highest) 2450-2500
AV 47.70 54 -6.30
Test Mode: 802.11n HT20 mode
PK 67.33 74 -6.67
1 (lowest) 2310-2430
AV 50.06 54 -3.94
. PK 63.86 74 -10.14
11 (highest) 2450-2500
AV 48.59 54 -5.41
Test Mode: 802.11n HT40 mode
PK 68.67 74 -5.33
3 (lowest) 2310-2430
AV 51.07 54 -2.93
. PK 65.72 74 -8.28
9 (highest) 2450-2500
AV 50.77 54 -3.23
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107 By
105dBu¥

100dBu¥

95d B

Q0dBu¥

854 Bu¥V

80dBu¥

T5dBu¥

T0d v

65d B

G0dBu¥

55dBuvV

S0dBu¥

444Bu¥

FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

Band edge @ 802.11b mode channel 1 (PK)

REWFBW:- 1MHZ--1MHz
Marker 1:

96.70dBuy / 2.41320GHz
Marker-2:

59.24dBul  2.32104GHz

231GHe 232CGHz 223GHz 2.34CHz

2.35GHz

2.360Hz

2.37GHz

2.308GHz

2.39GHz

24GHz

241560z 2420Hz 243CGHz

103dBu¥
100dBu¥

05dBu¥

Q04 Bu¥

85dBuvV

80dBu¥

T5dBu¥

T0d By

G54 Bu¥

G0dBu¥

55dBuvV

S0dBuvV

454Bu¥

40dBu¥

36dBuvV

Band edge @ 802.11b mode channel 1 (AV)

REW/WBW: 1MHz / 10Hz
Marker 1:

92.62dBuv / 2.41126GHz
Marker 2:

47.49dBu¥ [/ 2.32224GHz

231GHz 232GHz 233GHz 2340H=z

2.35GHz

2.360GHz

2.37GHz

2.38GHz

239G Hz

4.4GHz

241GHz 242GHz 243GHz
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Report No.: TS12080120-EME

Band edge @ 802.11b mode channel 11 (PK)

1054 By
REWWBW: 1MHz / 1MHz
Marker f1:
1004 B¥ 5. 42dBuV -+ 2. 46000GHz
1 Marker 2:
57.80dBu¥ J 2.48730GHz
954 Bui
Q04 B
85 Bu¥
204 Bu¥
T5dBu¥
T0d B
65 Bu¥
604 By 2
SSABuY WWNMWW
S0dBuv
444 Buv
245GHz  2455GHz  246GHz  2405GHz 247GHz  2475GHz  248GHz  2485GHz  249GHz  2495GHz  2.50GHz

Band edge @ 802.11b mode channel 11 (AV)

101dBu¥

REWVBW: 1MHz 7 10Hz
Marker f1:

91.20dBu J 2.46120GHz
1 Marker 2:
45.99dBuV 1 2.49840GHz

05dBuvV

Q0dBu¥

85dBuvV

80dBu¥

150 Bu¥

T0dBu¥

G54 Bu¥

G0dBu¥

55dBu¥

S04Bu¥

X

454Bu¥

40dBua¥

36dBu¥
245G3He:  24500GHz  246CGHz  2465GH:  247GH:  24750H:  248GH=  2485GHz  240GHz  24385GHz  25GHz

Page 64 of 75



IntertEk FCC ID.: PLE-WD2501

Report No.: TS12080120-EME

Band edge @ 802.11g mode channel 1 (PK)

109dBu¥

REW/WBW: 1MHz / 1MHz
Marker 1:

99.43dBu [ 2.41536GHz
Marker 2: 1
100dEuY 66.17dBuy / 2.38968GHz

105dBu¥

95dBu¥

90dBu¥

85dBu¥

80dBu¥

T5dBu¥

T0dBu¥

G54 Bu¥

G0dBu¥

55dBu¥

S04Bu¥

444 Bu¥V
231GHz 233GHz 233GHz 2340GHz 235GHz 2360Hz 237GHz 2308CGHz 230GHz 24GHz 241GHz 2.420Hz 243GH=z

Band edge @ 802.11g mode channel 1 (AV)

Q34 B¥

RBWWYBW: 1MHz / 10Hz
H5dBuy Marker 1:

§7.63dBuv /|2.41440GHz

Marker 2:
A0dBT 49.00dBuV 12.38968GHz -
85d B
80d B
T5dBui
T0dBu¥
a5dBu¥
G0d B
S5d B

2
5DdBu‘f‘fL’—/w_j
45dBu¥
40dBu¥
36d B
2310GHz 232GHz 233GHz 234GH= 2350Hz 230GHz 237GHz 238GHz 220GHz 24GH: 241GHz 2420Hz 243GHz
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Band edge @ 802.11g mode channel 11 (PK)
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Band edge @ 802.11n HT20 mode channel 1 (PK)
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Band edge @ 802.11n HT20 mode channel 11 (PK)
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Band edge @ 802.11n HT40 mode channel 3 (PK)
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Band edge @ 802.11n HT40 mode channel 9 (PK)
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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: 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 9
kHz.

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

Test Diagram:

2
AC Power LISN 1 Notebook PC @) Modem LISN 2
(3) Printer
(1)
EMI EUT Memory AC Power
. Card
Receiver

(1) USB cable 0.2 meter
(2) RS-232 cable 1 meter
(3) Parallel printer cable 1 meter
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Emission Limit:

FCC ID.: PLE-WD2501
Report No.: TS12080120-EME

Freq. Conducted Limit (dBuV)
(MHz) Q.P. Ave.
0.15~0.50 66 — 56~ 56 — 46*
0.50~5.00 56 46
5.00~30.0 60 50

*Decreases with the logarithm of the frequency.

Note: The EUT was tested while in normal communication mode.
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Report No.: TS12080120-EME

Phase : Line

EUT : SmartBox A2

Test Condition : Continuously mode

Corr. Level Limit Level Limit Maxzin
Frequency Factor Qp Qp Ay Aoy {dB}
(MH=? {dBy  (dEu’} (dBuVy  (dBEu¥)  {dBu¥) Qp bor

o.1as 0.14 51.32 64,11 3445 54,11 -12.7% -19 66
0. 260 0.14 47,249 61,42 34.04 31,42 -14.13 -17.3%
0.334 0.15 39,54 59,35 27.06 49,35 -19.52 -22.30
0.2a7 015 41.03 58.12 29,06 45,12 -17.09  -19.06
0. 502 0.1a 41.1% 56,00 2137 46.00 -14.81 -18.63
0. 608 o.1n 3326 56,00 15.36 46.00 -22.0 2764

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

75

0.15 0.5 1 2 i} 10 20 30
Frequency (MHz)
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Report No.: TS12080120-EME

Phase : Neutral

EUT : SmartBox A2

Test Condition : Continuously mode

Corx. Level Lim1t Level Limit Margin
Frequenay Factor Op Qp Loy Lor (dE)
(MH=" (dBy {dBul {dBuVy  (dBu¥) {dBul Qp bor
0,201 0.26 31,54 63,58 35.17 3.8 -12.04 -15.041
0.255 0.26 45 40 61. 60 35.42 51,60 -13.20 -16.1%
0,245 0.25 44 02 59,09 28.05 4900 1507 -21.04
0.375 0.25 43,55 55.39 27,66 45.39  -14 84 -20.73
0.454 0.25 30,05 56,27 17.14 46,27 -17.22 -29.13
.57 0.26 36,85 56.00 21.42 46.00 -19.15 -24 58
Remark:

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

5

0.15 0.5 1 2 5 10 20 30
Frequency {(MHz)
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Appendix: Test Equipment List

FCC ID.: PLE-WD2501
Report No.: TS12080120-EME

Calibration | ~ Next
Equipment Brand Model No. Serial No. Calibration
Date
Date

EMITest |2 ohde & Schwarz ESCI 100018 2011/12/6 | 2012/12/4

Receiver

Spectrum | p o de&schwarz FSP30 100137 2012/6/25 | 2013/6/25

Analyzer

Spectrum | o L je&schwarz FSEK30 100186 2012/2/6 | 2013/2/5

Analyzer

Hozq_ﬁgtg;‘”a Schwarzbeck | BBHA9120D | 9120D-456 | 2012/9/3 | 2014/9/3
Ho(r1”4'j*:2tg”)”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 040 10P-4a | 1495287 | 2011/10/27 | 2013/10/26
Pre-Amplifier MITEQ  [IS420099000  gogers | 201219018 | 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 | g5ne38 | 2012/6/15 | 2013/6/15

(SA)

Chamber

Two-Line | o\ je&schwarz | ESH3-Z5 825562/003 | 2012/10/29 | 2013/10/29
-V-Network

Two-Line | o\ de&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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