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Ref. No.: LR500111312I

1. General information

1-1 Test Performed

Company name : LTACo,, Ltd.

Address 243, Jubug-ri,Yangji-Myeon, Youngin-Si, Kyunggi-Do, Korea. 449-822
Web site : http://www.ltalab.com

E-mail : chahn@Iltalab.com

Telephone : +82-31-323-6008

Facsimile +82-31-323-6010

Quality control in the testing laboratory is implemented as per ISO/IEC 17025 which is the “General
requirements for the competents of calibration and testing laboratory™.

1-2 Accredited agencies
LTA Co., Ltd. is approved to perform EMC testing by the following agencies:

Agency Country Accreditation No. Validity Reference
NVLAP USA 200723-0 2014-09-30 ECT accredited Lab.
RRA KOREA KR0049 2015-03-06 EMC accredited Lab.
FCC USA 610755 2014-04-27 FCC filing

FCC US.A 649054 2015-04-17 FCC CAB

VCCI JAPAN R2133(10m), C2307  2014-06-21 VCCI registration
VCCI JAPAN T-2009 2013-12-23 VCCI registration
VCCI JAPAN G-563 2015-05-28 VCCI registration

IC CANADA 5799A-1 2015-06-21 IC filing
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Ref. No.: LR500111312I

2. Information about test item

2-1 Manufacturer
Company name
Address

Tel / Fax

Samsung Electronics Co., Ltd

119, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-742,

Korea

Tel : +82-31-277-5665 / Fax : +82-31-200-5016

2-2 Equipment Under Test (EUT)

Trade name
Model name
Serial number
Date of receipt
EUT condition
Antenna type
Frequency Range

RF output power

Number of channels

Type of Modulation

Transfer Rate

Power Source

Firmware Version

Samsung Electronics Co., Ltd.

SWP-B43143U
Identical prototype
Nov 18, 2013

Pre-production, not damaged

PCB antenna with Max. 5.30 dBi gain for 802.11b/g/n_20/n_40MHz

2412MHz ~ 2462MHz for 802.11b/g/n_20MHz
2422MHz ~ 2452MHz for 802.11n_40MHz
Max 17.16dBm - Conducted (802.11b)

Max 24.19dBm - Conducted (802.119)

Max 23.50dBm - Conducted(802.11n_20MHz)
Max 23.79dBm - Conducted(802.11n_40MHz )
11 for 802.11b & 802.11g & 802.11n_20MHz

7 for 802.11n_40MHz

CCK, DQPSK, DBPSK for DSSS

64QAM, 16QAM, QPSK, BPSK for OFDM
11/5.5/2/1Mbps for 802.11b

54/48/36/24/18/12/9/6Mbps for 802.11g

MCS0/MCS1/MCS2/MCS3/MCS4/MCS5/MCS6
IMCS7 for 802.11n_20MHz/ n_40MHz

DC33V
V 1.0.0

Copyright © 2013, LTA Co., Ltd.
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Ref. No.: LR500111312I

2-3 Tested frequency

LOW MID HIGH
Frequency (MHz) for 802.11b/g/n20 2412 2437 2462
Frequency (MHz) for 802.11n40 2422 2437 2452
2-4 Ancillary Equipment
Equipment Model No. Serial No. Manufacturer
WLAN Module SPW-B43143U N/A Samsung Electronics Co., Ltd.

2-5 Description of Test modes

For 2.4GHz:
11 channels are provided for 802.11b, 802.11g and 802.11n_20MHz
CHANNEL FREQUENCY CHANNEL FREQUENCY
1 2412MHz 7 2442MHz
2 2417TMHz 8 2447TMHz
3 2422MHz 9 2452MHz
4 2427TMHz 10 2457MHz
5 2432MHz 11 2462MHz
6 2437MHz
For 2.4GHz:
7 channels are provided for 802.11n_40MHz
CHANNEL FREQUENCY CHANNEL FREQUENCY
3 2422MHz 7 2442MHz
4 2427TMHz 8 2447TMHz
5 2432MHz 9 2452MHz
6 2437MHz

Copyright © 2013, LTA Co., Ltd.
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3. Test Report

3.1 Summary of tests

FCC Part/IC L Test Status
) Parameter Limit .

Section(s) Condition | (notel)
15.247(a) / A8.2(a) 6 dB Bandwidth > 500kHz C
15.247(b) / A8.4(4) Transmitter Peak Output Power < 1Watt C

Conducted
15.247(d) / A8.2(b) Transmitter Power Spectral Density | < 8dBm @ 3kHz C
15.247(d) / Gen4.9 Band Edge & Spurious > 20 dBc C
15.209 / Gen7.2.5 Field Strength of Harmonics Emission Radiated C
15.207 / Gen7.2.4 AC Conducted Emissions Emissions Conducted C
15.203 / Gen7.2 Antenna requirement - - C
15.205/ Gen7.2.2 Restricted bands of operation Emissions Radiated C

Note 1: C=Complies  NC=Not Complies  NT=Not Tested = NA=Not Applicable

Note 2: The data in this test report are traceable to the national or international standards.

-> Antenna Requirement
The Samsung Electronics Co., Ltd FCC ID: A3LSPWB43143U unit complies with the requirement of §15.203.

The antenna is connected to inside of EUT. And type is PCB antenna..

The sample was tested according to the following specification:
*FCC Parts 15.247; ANSI C-63.4-2009
*FCC KDB Publication No. 558074 D01 DTS Meas. Guidance V02
*FCC TCB Workshop 2012, April
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3.2 Technical Characteristics Test
3.2.1 6 dB Bandwidth

Procedure:

*The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance and TCB Workshop 2012, April.

The bandwidth at 6dB below the highest in-band spectral density was measured with a spectrum analyzer connected

to the antenna terminal, while EUT is operating in transmission mode at the appropriate frequencies.

After the trace being stable, Use the marker-to-peak function to set the marker to the peak of the emission.

marker-delta function to measure 6dB down one side of the emission.

marker to the other side of the emission, until it is ( as close as possible to ) even with the reference marker level.

marker-delta reading at this point is the 6 dB bandwidth of the emission.

The spectrum analyzer is set to:

Center frequency = the highest, middle and the lowest channels
RBW = 100 kHz
VBW =300 kHz (VBW = RBW)

Trace = max hold

Measurement Data: 2.4GHz Band

Span =50 MHz

Sweep = auto

Detector function = peak

Use the

Reset the marker-delta function, and move the

The

Frequency Test Results
Mode (MH2z) Channel No. Measured Bandwidth (MHz) Result
2412 1 12.66 Complies
802.11b 2437 6 12.49 Complies
2462 11 12.16 Complies
2412 1 16.33 Complies
802.11g 2437 6 16.07 Complies
2462 1 16.28 Complies
2412 1 17.01 Complies
802.11n -
2437 6 17.30 Complies
_20MHz
2462 11 17.57 Complies
2422 3 36.58 Complies
802.11n .
2437 6 35.76 Complies
_40MHz
2452 9 36.15 Complies

- See next pages for actual measured spectrum plots.

Minimum Standard:

6 dB Bandwidth > 500kHz

Copyright © 2013, LTA Co., Ltd.
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Measurement Setup

EUT Spectrum Analyzer
Coax cable

Figure 1: Measurement setup for the carrier frequency separation
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CH3
Ch Free 2.422 GHz
e ' Center Freq
Occupied Bandwidth 2.42200000 GHz
Start Freg
2 37200000 GHz
Ref 25 dBm Atten 35 dB
E“k Stop Freg
“']’9 N o, O 247200000 GHz
I ' '|
dB/ dsh 4 ||‘ ‘II 1o CF Step
Loy Wi
Offst i M || | |] Y W'Wl ety | 100000000 MHz
2 ! Y o Auto Ilan
dB
Freq Offset
Center 2.422 GHz Span 100 MHz  0.00000000 Hz
#Res BW 100 kHz #VBW 300 kHz  Sweep 10.36 ms {401
Occupied Bandwidth OccEw % Pwr sy | o SinalTrack
36.4340 MHz (o8 BO0GE
Transmit Freg Eror 4198 kHz scale Type
% dB Bandwidth 36.576 MHz* Log Lin
CH®6
i Agilenf  03:45:02 Dec 4, 2013 E T IFrequhannel
Ch Free 2.437 GHz
~h e ' Center Freq
Occupied Bandwidth 243700000 GHz
Start Freg
2 38700000 GHz
Ref 25 dBm Atten 35 dB
E“k Stop Freg
“']’9 NP T e [ 2 48700000 GHz
[ |
dB/ ol W CF Step
L
Ofst | su =+ [ oo 10,0000000 MHz
2 e A |' I |' A
¥ 1 H uto bar
dB
Freq Offset
Center 2.437 GHz Span 100 MHz  0.00000000 Hz
#Res BW 100 kHz #VBW 300 kHz  Sweep 10.36 ms {401
Occupied Bandwidth OccEw % Pwr sy | o SinalTrack
36.3174 MHz (o8 BO0GE
Transmit Freg Eror 42,624 kHz scale Type
% dB Bandwidth 35.765 MHz* Log Lin

Copyright © 2013, LTA Co., Ltd. Page 15 of 66



Ref. No.: LR500111312I

CHO9
Ch Freq Center Freqg
Occupied Bandwidth 245200000 GHz
Start Freg
2 40200000 GHz
Ref 25 dBm Atten 35 dB
E“k Stop Freg
dB/ | e o, CF Ste
Offst |, suyeeg A A focr ] | 10,0000000 e
2 "‘I'ulr l"l 1[ 1 |'ur Ilu'l I' Auto bar
dB
Freq Offset
Center 2.452 GHz Span 100 MHz  0.00000000 Hz
#Res BW 100 kHz #\VBW 300 kHz Sweep 10.36 ms (401
Occupied Bandwidth OccEw % Pwr sy | o SinalTrack
36.2515 MHz wds - B00d8
Transmit Freg Eror 22 485 kHz scale Type
% dB Bandwidth 36.146 MHz* Log Lin

Copyright © 2013, LTA Co., Ltd. Page 16 of 66



Ref. No.: LR500111312I

3.2.2 Peak Output Power Measurement

Procedure:
*The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance and TCB Workshop 2012, April.
The maximum peak output power was measured with the spectrum analyzer connected to the antenna output of the
EUT. The spectrum analyzer’s internal channel power integration function is used to integrate the power over a
bandwidth greater than or equal to the 99% bandwidth. The EUT was operating in transmit mode at the appropriate

center frequency.

The spectrum analyzer is set to:

Center frequency = the highest, middle and the lowest channels
RBW = 1MHz Span = auto
VBW = 1MHz (VBW = RBW) Sweep = auto

Detector function = peak

Measurement Data: 2.4GHz Band

Frequency Test Results
Mizels (MHz) el Ne- Measured Data (dBm) Result
2412 1 17.16 Complies
802.11b 2437 6 17.13 Complies
2462 11 17.02 Complies
2412 1 24.19 Complies
802.11g 2437 6 24.03 Complies
2462 1 24.00 Complies
2412 1 23.49 Complies
802.11n -
2437 6 23.45 Complies
_20MHz
2462 11 23.50 Complies
2422 3 23.79 Complies
802.11n .
2437 6 23.70 Complies
_40MHz
2452 9 23.52 Complies

- See next pages for actual measured spectrum plots.

Minimum Standard:

Peak output power < 1w
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Measurement Setup

EUT Spectrum Analyzer (Peak)
Coax cable

Power meter (Average)

Figure 2: Measurement setup for the carrier frequency separation
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802.11n_40MHz
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Ch Freg 2422 GHz Trig  Free Trzre
Channel Power 1 2 3
Clear YWrite
Ref 25 dBm Atten 35 dB
Peak P
Log " B Max Hold
i —
dB/
g‘fﬁﬂ Min Hold
dB
Center 2.422 GHz Span 74 MHz Wl
#Res BW 1 MHz #VBW 1 MHz Sweep 4 ms {401
Channel Power Power Spectral Density Blank
23.79 dBm /37.0000 MHz -51.89 dBm/Hz v
are
1 of 2
CH®6
o Agilent  07:56:15 Dec 4, 2013 E T I Trace/\iaw
Ch Freq 2437 GHz Trig  Free e
Channel Power 1 2 3
Clear YWrite
Ref 25 dBm Atten 35 dB
Peak
Log - A U SE S— Max Hold
l[[;; T e B e
g‘fﬁﬂ Min Hold
dB
Center 2.437 GHz Span 74 MHz Wl
#Res BW 1 MHz #VBW 1 MHz Sweep 4 ms {401
Channel Power Power Spectral Density Blank
23.70 dBm /37.0000 MHz -51.98 dBm/Hz v
are
1 of 2
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Ref. No.: LR500111312I

CHOI

o Agilent  07:57:32 Dec 4, 2013

R T

Ch Freg

Channel Power

Trig  Free

Ref 25 dBm Atten 35 dB

Trace/View

Trace
2 B

Clear Write

Peak

et e

Log K

10 R P

M ax Haold

dB/

Offst

2

dB

kin Hold

Center 2.452 GHz
#Res BW 1 MHz #VBW 1 MHz

Channel Power

23.52 dBm /37.0000 MHz

Span 74 MHz
Sweep 4 ms (401

Fower Spectral Density

-22.17 dBm/Hz

e

Elank

More
1 of 2
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Ref. No.: LR500111312I

3.2.3 Power Spectral Density

Procedure:
*The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance and TCB Workshop 2012, April.
The peak power density is measured with a spectrum analyzer connected to the antenna terminal while the EUT is

operating in transmission mode at the appropriate frequencies.

The spectrum analyzer is set to:

RBW = 3 kHz Span = 300 kHz
VBW = 3 kHz Sweep = 100 sec
Detector function = peak Trace = max hold

Measurement Data: 2.4GHz Band

Frequency Test Results
Mode (MH2) Channel No. aBm Result
2412 1 -10.02 Complies
802.11b 2437 6 -9.59 Complies
2462 11 -10.02 Complies
2412 1 -5.02 Complies
802.11g 2437 6 -3.94 Complies
2462 1 -3.73 Complies
2412 1 -4.57 Complies
802.11n -
2437 6 -4.96 Complies
_20MHz
2462 11 -4.67 Complies
2422 3 -7.66 Complies
802.11n .
2437 6 -8.16 Complies
_40MHz
2452 9 -7.15 Complies

- See next pages for actual measured spectrum plots.

Minimum Standard:

Power Spectral Density < 8dBm @ 3kHz BW

Measurement Setup
Same as the Chapter 3.2.1 (Figure 1)
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Ref. No.: LR500111312I

802.11b Power Density Measurement

CH1
< Agilent  09:16:40 Dec 24, 2013 E T Poak Search
Mkr1 2.41228350 GHz
Ref 25 dBm Atten 35 dB -10.02 dBm
Peak Meas Toaols »
Log
10
d8/ Mext Peak
Offst
F
dB i o _
MWWLWWMKWWWM Mext Pl Right
MNext Pk Left
M1 S2
53 FC Win Search
AA
Fk-Fk Search
Center 2.412 GHz Span 300 kHz 1""1?59
#Res BW 3 kHz VBW 3 kHz #Sweep 100 s (401 pis) 0
CH®6
< Agilent  09:23:21 Dec 24, 2013 E T I Poak Search
Mkr1 2.43742325 GHz
Ref 25 dBm Atten 35 dB 9.59 dBm
Peak Meas Toaols »
Log
10
d8/ Mext Peak
Offst
F

dB
vt feprnprdondfotend i b e o e | Next Pk Right

MNext Pk Left
M1 S2
S3 FC Min Search
AR
Fk-Fk Search
Center 2.437 GHz Span 300 kHz 1"*’1?59
#Res BW 3 kHz VBW 3 kHz #Sweep 100 s (401 pis) 0
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Ref. No.: LR500111312I

CH11
< Agilent  09:27:22 Dec 24, 2013 E T Poak Search
Mkr1 2.46192425 GHz
Ref25 dBm Atten 35 dB -10.02 dBm
Peak Meas Tools »
Log
10
dB/ Mext Peak
Offst
2
dB ‘. ;
MMWHMNWWWWW%M Mext Pl Right
Mext Pl Left
M1 S2
53 FC Min Search
AA
Flk-Fk Search
Center 2.462 GHz Span 300 kHz 1""1?59
#Res BW 3 kHz VBW 3 kHz #Sweep 100 s (401 pis) 0
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Ref. No.: LR500111312I

802.11g Power Density Measurement

CH1
- Agilenf  18:35:01 Dec 3, 2013 R T | peak Ssarch
Mkr1 2.41137425 GHz
Ref25 dBm Atten 35 dB 5.02 dBm
Peak Meas Tools »
Log
10
dB/ Mext Pealk
Offst
2 1
]
dB Pr—— T A AT e
M| [t .
el est Pl Right
MNext Pk Left
M1 S2
53 FC Min Search
AA
Fl-Pk Search
Center 2.411 GHz Span 300 kHz 1”1?59
#Res BW 3 kHz #UBW 3 kHz #Sweep 100 s (401 pts) 0
CHG®6
i Agilenf  18:41:45 Dec 3, 2013 R T | peak Ssarch
Mkr1 2.43728500 GHz
Ref25 dBm Atten 35 dB 3.937 dBm
Peak Meas Tools »
Log
10
dB/ Mext Pealk
Offst 1
2 Q.
dB T e e T T W e v o
b e eyt Pk Right
MNext Pk Left
M1 S2
53 FC Min Search
AA
Fl-Pk Search
Center 2.437 GHz Span 300 kHz 1”1?59
#Res BW 3 kHz #UBW 3 kHz #Sweep 100 s (401 pts) 0
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Ref. No.: LR500111312I

CH1
Zi Agilent  18:45:18 Dec 3, 2013 R T | peak Ssarch
Mkr1 2.46228575 GHz
Ref 25 dBm Atten 35 dB 3.726 dBm
Peak Meas Tools »
Log
10
dB/ Mext Pealk
Offst i
2 '
dB " T T e e K e Vo P
P e et PR Right
Mext Flk Left
M1 S2
53 FC Min Search
AR
Pk-Pk Search
Center 2.462 GHz Span 300 kHz 1”1?59
#Res BW 3 kHz #UBW 3 kHz #Sweep 100 s (401 pts) 0

Copyright © 2013, LTA Co., Ltd. Page 31 of 66



Ref. No.: LR500111312I

802.11n 20MHz Power Density Measurement

CH1
i Agilent  18:48:45 Dec 3, 2013 R T Peak Search
Mkr1 2.41222500 GHz
Ref 25 dBm Atten 35 dB 4573 dBm
Peak Meas Tools »
Log
10
dB/ Mext Pealk
Offst ]
2 b
dB W MHVMWWMW
. e .
L Mext Pk Right
L
Mext Flk Left
M1 52
53 FC Min Search
.Y,
Pk-Pk Search
Center 2.412 GHz Span 300 kHz 1”1?59
#Res BW 3 kHz #UBW 3 kHz #Sweep 100 s (401 pts) 0
CHG®6
i Agilenf  18:52:20 Dec 3, 2013 R T Peak Search
Mkr1 2.43722575 GHz
Ref 25 dBm Atten 35 dB 4.965 dBm
Peak Meas Tools »
Log
10
dB/ Mext Pealk
Offst |
2 {
',.\M g .
. WW" Mext Pk Right
=
Mext Flk Left
M1 52
53 FC Min Search
.Y,
Pk-Pk Search
Center 2.437 GHz Span 300 kHz 1”1?59
#Res BW 3 kHz #UBW 3 kHz #Sweep 100 s (401 pts) 0

Copyright © 2013, LTA Co., Ltd. Page 32 of 66



Ref. No.: LR500111312I

CH1
i Agilenf  18:57:12 Dec 3, 2013 R T Peak Search
Mkr1 2.46222500 GHz
Ref 25 dBm Atten 35 dB 4674 dBm
Peak Meas Tools »
Log
10
dB/ Mext Pealk
Offst |
2 {
dB i L L i LAt et ET P ;
e Next Pk Right
NEAt
MNext Pk Left
M1 52
53 FC Min Search
.Y,
Pk-Pk Search
Center 2.462 GHz Span 300 kHz 1”1?59
#Res BW 3 kHz #UBW 3 kHz #Sweep 100 s (401 pts) 0
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Ref. No.: LR500111312I

802.11n 40MHz Power Density Measurement

CH3
o Agilent  08:03:24 Dec 4, 2013 E T Peak Search
Mkr1 2.42322750 GHz
Ref 25 dBm Atten 35 dB 7.659 dBm
Peak Meas Tools »
Log
10
dB/ Mext Pealk
Offst
2 1
dB ;
MWMW WWMWWMM% Mext Pk Right
MNext Pk Left
M1 S2
53 FC Min Search
AR
Fl-Pk Search
Center 2.423 GHz Span 300 kHz 1”1?59
#Res BW 3 kHz #UBW 3 kHz #Sweep 100 s (401 pts) 0
CH®6
i Agilent  08:07:30 Dec 4, 2013 E T Peak Search
Mkr1 2.43478600 GHz
Ref 25 dBm Atten 35 dB 8.156 dBm
Peak Meas Tools »
Log
10
dB/ Mext Pealk
Offst
2 1
dB . >
MNext Pk Left
M1 S2
53 FC Min Search
AR
Fl-Pk Search
Center 2.435 GHz Span 300 kHz 1”1?59
#Res BW 3 kHz #UBW 3 kHz #Sweep 100 s (401 pts) 0
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Ref. No.: LR500111312I

CH9
i Agilenf  03:12:29 Dec 4, 2013 R T Peak Search
Mkr1 2.45386625 GHz
Ref 25 dBm Atten 35 dB 7.152 dBm
Peak Meas Tools »
Log
10
dB/ Mext Pealk
Offst
2
dB
MWWM WnﬁMWWM _  NextPkRight
Mext Flk Left
M1 52
53 FC Min Search
.Y,
Pk-Pk Search
Center 2.454 GHz Span 300 kHz 1”1?59
#Res BW 3 kHz #UBW 3 kHz #Sweep 100 s (401 pts) 0
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Ref. No.: LR500111312I

3.2.4 Band Edge

Procedure:
*The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance and TCB Workshop 2012, April.
The bandwidth at 20dB down from the highest inband spectral density is measured with a spectrum analyzer
connected to the antenna terminal, while EUT is operating in transmission mode at the appropriate frequencies.
After the trace being stable, Use the marker-to-peak function to measure 20 dB down both sides of the intentional

emission.

The spectrum analyzer is set to:

Center frequency = the highest, middle and the lowest channels

RBW =100 kHz VBW =100 kHz
Span = 80 MHz Detector function = peak
Trace = max hold Sweep = auto

Measurement Data: Complies
- All conducted emission in any 100kHz bandwidth outside of the spread spectrum band was at least 20dB lower
than the highest inband spectral density. Therefore the applying equipment meets the requirement.

- See next pages for actual measured spectrum plots.

Minimum Standard: >20dBc

Measurement Setup
Same as the Chapter 3.2.1 (Figure 1)
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Ref. No.: LR500111312I

802.11b Band Edge : Conducted Measurements

< Agilent  09:34:15 Dec 24, 2013 E T Peak Search
Mkr1 & 11.8 MHz
Ref 25 dBm Atten 35 dB 47 84 dB
Peak MWeas Tools *
L T
og o
" A7
dB/ 7 % Mext Pealk
Offst
2 [ b
dB ff \\ _
| 1 ", L“"“\A — Mext Pl Right
Mext Pk Left
Center 2.4 GHz Span 80 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 10.31 ms (401 pts) Min Search
hd adeer Trace Type X Aoz Amplitude
1R (13 Freq 2.4000 GHz -42 18 dBm
14 (13 Freq 11.8 MHz 47 24 dB
Fk-Flk Search
Mare
1of2

2 Agilent  09:33:04 Dec 24, 2013 E T

I Feak Search
Mkr1 & -20.8 MHz
Ref 25 dBm Atten 35 dB 49,56 dB
Peak MWeas Tools *
Log T
" i ﬁ“\
dB/ 7 Mext Pealk
Offst
2 / \
© j ]\ Mext Pk Righ
T ext ight
W; WWWWW e, b ot
Mext Pk Left
Center 2.483 GHz Span 80 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 10.31 ms (401 pts) Min Search
hd adeer Trace Type X Aoz Amplitude
1R (13 Freq 24535 GHz -44 15 dBm
14 (13 Freq -20.8 MHz 40 26 dB
Fk-Flk Search
Mlore
1of2
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Ref. No.: LR500111312I
Radiated Band edges in the restricted band 2310-2390 MHz measurement
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Factor [dBuV/m] [dBuV/m] [dB]
Pol.
Amp. Gain
[MHZz] AV / Peak Antenna AV / Peak AV / Peak AV / Peak
+ Cable Loss
2389.9 38.6 54.0 H 27.5 22.4 54.0 74.0 43.7 59.1 10.3 14.9
Radiated Band-edges in the restricted band 2483.5-2500 MHz measurement
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Factor [dBuV/m] [dBuV/m] [dB]
Pol.
Amp. Gain
[MHZz] AV / Peak Antenna AV / Peak AV / Peak AV / Peak
+ Cable Loss
2483.5 37.5 61.2 \% 27.5 22.4 54.0 74.0 42.6 66.3 11.4 7.7

Note : This EUT was tested in 3 orthogonal positions and the worst-case data was presented
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Ref. No.: LR500111312I

802.11g Band Edage : Conducted Measurements

Mkr? 2.4132 GHz
Ref25 dBm Atten 35 dB 10.59 dBm
Peak - Meas Tools »
Lo
10 g nMWﬂlﬁ\zM.\]l
dB/ 1 Mext Pealk
offst 0./ bl
2 ,W m“”‘“«
ey e S =4 Next Pk Right
Mext Flk Left
Center 2.4 GHz Span 80 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 10.31 ms (401 pts) Min Search
M atear Trace Type A Amplitude
1 1 Fregq 2.4000 GHz 1415 dBm
z 1 Fragq 2432 GHz 10.50 dBm
Pk-Pk Search
Mlore
1 of 2

FregiChannel

Center Freg
248350000 GHz

Start Freg
2 44360000 GHz

Stop Freg
2 52350000 GHz

CF Step
3.00000000 MHz
Auto bar

o Agilent 1001344 Dec 4, 2013 E T
Mkr2 2.4633 GHz
Ref 25 dBm Atten 35 dB 10.12 dBm
Peak =
Lo
10 9 .,M‘\,_.-uﬁ&wa.r,
dB/ r L]‘
Offst ./ Il"‘-uw
dB M
' FMWWWM
Center 2.483 GHz Span 80 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 10.31 ms (401 pis)
M atear Trace Type A Amplitude
1 1 Frag 24835 GHz -26.21 dBm
p ] Freg 24633 GHz 10.12 dBm

Freq Offset
000000000 Hz

Signal Track

Cn Off

Scale Type

Log Lin
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Ref. No.: LR500111312I
Radiated Band edges in the restricted band 2310-2390 MHz measurement
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Factor [dBuV/m] [dBuV/m] [dB]
Pol.
Amp. Gain
[MHZz] AV / Peak Antenna AV / Peak AV / Peak AV / Peak
+ Cable Loss
2389.9 43.3 57.9 H 27.5 22.4 54.0 74.0 48.4 63.0 5.6 11.0
Radiated Band edges in the restricted band 2483.5-2500 MHz measurement
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Factor [dBuV/m] [dBuV/m] [dB]
Pol.
Amp. Gain
[MHZz] AV / Peak Antenna AV / Peak AV / Peak AV / Peak
+ Cable Loss
2483.5 43.7 59.5 H 27.5 22.4 54.0 74.0 48.8 64.6 5.2 9.4

Note : This EUT was tested in 3 orthogonal positions and the worst-case data was presented
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Ref. No.: LR500111312I

802.11n 20MHz Band Edge : Conducted Measurements

FregiChannel

Center Freg
240000000 GHz

Start Freg
2 36000000 GHz

Stop Freg
2 44000000 GHz

o Agilent  10:15:21 Dec 4, 2013 E T
Mkr2 2.4132 GHz

Ref 25 dBm Atten 35 dB 9.892 dBm

Peak -

Lo

g ot n-"'«ﬁw b

10 J.-H f '%]I

dB/ ] ;I .\‘

Offst & o

2 MN

dB M‘.,m’ HN‘\-U.».

AP PR
Center 2.4 GHz Span 80 MHz

#Res BW 100 kHz

#VBW 100 kHz

Sweep 10.31 ms (401 pts)

CF Step
3.00000000 MHz
Auto bar

Freq Offset
000000000 Hz

M atear Trace Type A Amplitude
1 11 Freq 2.4000 GHz A7.18 dBm
z 1) Freq 24132 GHz 0.802 dBm _
Signal Track
Cn Off
Scale Type
Log Lin

Zi- Agilent  10:16:27 Dec 4, 2013 R T FreciChannel
Mkr2 2.4633 GHz

Ref 25 dBm Atten 35 dB 9.678 dBm Center Freq

Peak z 2 48350000 GHz

Log g‘

10 o J\-,T LA 4

dB/ r M| Start Freq
/ | 2 44350000 GHz

Offst i T ]

2 ] s &

dB " Stop Freg

T s i ot | 2.52350000 GHz

CF Step
2.00000000 MHz
Auto bar
Center 2.483 GHz Span 80 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 10.31 ms (401 pts) Freq Offset
tdaker Trace Type X, Bz Amplitude 0.00000000 Hz
1 1 Freq 24835 GHz 26,53 dBm
) 1] Freq 2 4633 GHz Q678 dBm .
Signal Track
Cn Off
Scale Type
Log Lin
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Ref. No.: LR500111312I

Radiated Band edges in the restricted band 2310-2390 MHz measurement

Reading Correction Limits Result Margin
Frequency
[dBuV/m] Factor [dBuV/m] [dBuV/m] [dB]
Pol.
Amp. Gain
[MHZz] AV / Peak Antenna AV / Peak AV / Peak AV / Peak
+ Cable Loss
2389.9 45.2 59.0 H 27.5 22.4 54.0 74.0 50.3 64.1 3.7 9.9
Radiated Band edges in the restricted band 2483.5-2500 MHz measurement
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Factor [dBuV/m] [dBuV/m] [dB]
Pol.
Amp. Gain
[MHZz] AV / Peak Antenna AV / Peak AV / Peak AV / Peak
+ Cable Loss
2483.5 45.9 63.4 H 27.5 22.4 54.0 74.0 51.0 68.5 3.0 5.5

Note : This EUT was tested in 3 orthogonal positions and the worst-case data was presented
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Ref. No.: LR500111312I

802.11n 40MHz Band Edge : Conducted Measurements

FregiChannel

iZenter Fredg
2.40000000 GHz

Start Freg
232000000 GHz

o Agilent  10:17:49 Dec 4, 2013 E T
Mkr2 2.4256 GHz

Ref 25 dBm Atten 35 dB 6.678 dBm

Peak

Log =

1l] Iﬁi‘ll Jﬁww

dB/ f 1

Offst

2 . Wﬂ WM“

dB L '““mh.

MWW ™

Stop Freg
2 48000000 GHz

Center 2.4 GHz
#Res BW 100 kHz

#VBW 100 kHz

Span 160 MHz
Sweep 20.61 ms (401 pts)

CF Step
16.0000000 MHz
Auto bar

hdareer Trace
1 (11
Z (12

Type H Axis
Freq 2.4000 GHz
Fraq 29286 GHz

Amplitude
-15.73 dBm
G678 dBm

Freq Offset
000000000 Hz

Signal Track
2 Off

Scale Type

Log Lin

FregiChannel

iZenter Fredg
245350000 GHz

Start Freg
2 40350000 GHz

ot Agilent  10:18:57 Dec 4, 2013 E T
Mkr2 2.4495 GHz
Ref 25 dBm Atten 35 dB 6.947 dBm
Peak
Log -
i
10 R WUF'J'I
dB/ l
ﬂﬂ-’!t 1
2 oo R,
MMWMM

Stop Freg
2 56350000 GHz

Center 2.483 GHz
#Res BW 100 kHz

#VBW 100 kHz

Span 160 MHz
Sweep 20.61 ms (401 pts)

CF Step
16.0000000 MHz
Auto bar

hdareer Trace
1 (11
Z (12

Type H Axis
Freq 24835 GHz
Fraq 24485 GHz

Amplitude
-20.41 dBm
G947 dBm

Freq Offset
000000000 Hz

Signal Track
2 Off

Scale Type

Log Lin
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Ref. No.: LR500111312I
Radiated Band edges in the restricted band 2310-2390 MHz measurement
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Factor [dBuV/m] [dBuV/m] [dB]
Pol.
Amp. Gain
[MHZz] AV / Peak Antenna AV / Peak AV / Peak AV / Peak
+ Cable Loss
2389.9 28.2 42.2 H 27.5 22.4 54.0 74.0 33.3 47.3 20.7 26.7
Radiated Band edges in the restricted band 2483.5-2500 MHz measurement
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Factor [dBuV/m] [dBuV/m] [dB]
Pol.
Amp. Gain
[MHZz] AV / Peak Antenna AV / Peak AV / Peak AV / Peak
+ Cable Loss
2483.5 26.96 40.41 \Y 27.5 22.4 54.0 74.0 | 32.1 455 | 21.9 @ 285

Note : This EUT was tested in 3 orthogonal positions and the worst-case data was presented
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Ref. No.: LR500111312I

3.3.5 Conducted Spurious Emissions

Procedure:

The test follows FCC KDB Publication No. 558074 D01 DTS Meas Guidance. The conducted spurious emissions
were measured with a spectrum analyzer connected to the antenna terminal, while EUT had its hopping function
disabled at the highest, middle and the lowest available channels..

After the trace being stable, set the marker on the peak of any spurious emission recorded.

The spectrum analyzer is set to:

Span = wide enough to capture the peak level of the in-band emission and all spurious emissions
RBW =100 kHz Sweep = auto
VBW =100 kHz Detector function = peak

Trace = max hold

Measurement Data: Complies
- All conducted emission in any 100kHz bandwidth outside of the spread spectrum band was at least 20dB lower
than the highest inband spectral density. Therefore the applying equipment meets the requirement.

- See next pages for actual measured spectrum plots.

Minimum Standard: >20dBc

Measurement Setup
Same as the Chapter 3.2.1 (Figure 1)
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Ref. No.: LR500111312I

802.11b - channel 1
Frequency Range = 30 MHz ~ 10" harmonic.

i Agilenf  09:36:24 Dec 24, 2013 E T Marler
Mkr1 &4 1952 GHz
Ref 25 dB Atten 35 dB -4 19 dB
€ o en Select Marlker
Peak
1 2 3 4
Log 1H
10 i
dB/ Mormal
Oftst
2
dB N Dol
elta
Mo y ”mewwwﬁfwmm
Delta Pair
(Tracking Ref)
Ref Delta
Start 30 MHz Stop 26.5 GHz _
#Res BW 100 kHz VBW 100 kHz Sweep 3.41s (101 pts) Span Fair
daker Trace Type X iz Amplitude Slﬂaﬂ m
1R 1 Freq 2. GHz 4,195 dBm
14 1 Freq 10.52 &Hz -44.19 dB
(Off
hlore
1 of2

Mo Peak Found

channel 6
Frequency Range = 30 MHz ~ 10" harmonic.

< Agilent  09:38:20 Dec 24, 2013 E T Marker
Mkr1 &4 2283 GHz
Ref25 dB Atten 35 dB -44 11 dB
N L en Select Marker
Feak
1 2 3 4
Log 1H -
10 4
dB/ MNaormal
Offst
2
dB o
- elta
_M»J Mo 1 TV R AR (S L O Lo sttty A
Delta Fair
(Tracking Ref)
Fef Delta
Start 30 MHz Stop 26.5 GHz .
#Res BW 100 kHz VBW 100 kHz Sweep 3.41s (401 pts) Span Pair
hdakeer Trace Type *Awis Amplitude SF'EH m
1R 1 Freq 2.4 &Hz 2,260 dBm
14 1 Freq 22 83 GHz -44.11 dB
Off
Mlore
1 of 2
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Ref. No.: LR500111312I

802.11b —channel 11
Frequency Range = 30 MHz ~ 10" harmonic.

Feak Search

MMeas Tools »

Mext Peak

Next Pk Right

Mext Pl Laft

i Agilent  09:3%:55 Dec 24, 2013 E T
Mkr1 & 19.39 GHz
Ref 25 dBm Atten 35 dB -45.35 dB
FPeak
Log 13
10 <
dB/
Offst
2
dB
PN L S Y5 TS i ettt WMWM
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.41s (401 pts)
Ml adear Trace Type iz Amplitude
1R (4] Freq 2498 GHz 2546 dBm
14 1 Freq 19.38 GHz -45 35 dB

Min Search

Flk-Pk Search

More
1 of 2
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Ref. No.: LR500111312I

802.11g — channel 1
Frequency Range = 30 MHz ~ 10" harmonic.

“ic Agilenf  10:45:50 Dec 4, 2013 E T Markear
Mkr1 2.41 GHz
Ref 25 dB Atten 35 dB 6.204 dB
€ o — M Select Marker
Peak
x 1 2 3 4
Log o
10
dB/ Morrmal
Offst
2
dB
Dslta
T ORI BN W+ S e, VS L PPN SRR N St
Delta FPair
(Tracking Refi
Ref Delta
Start 30 MHz Stop 26.5 GHz .
#Res BW 100 kHz VBW 100 kHz Sweep 3.41 s (401 pts) Span Fair
hdareer Trace Type H Axis Amplitude Slﬂan m
1 (11 Freg 2.4H GHz &.204 dBm
z (1 Fragq 2.10 GHz 4378 dBm
Off
More
1 of 2

Mo Peak Found

802.11g — channel 6
Frequency Range = 30 MHz ~ 10" harmonic.

Mkr2 9.10 GHz
Ref25 dBm Atten 35 dB 43.78 dBm
Peak iZenter Fredg
. 13.2650000 GHz
Log o
10
dB/ Start Freg
Offst 30.0000000 MMHz
2
dB Stop Freg
[, T N O BT s il o | GROVPRY, OC ORI [ LIV L 265000000 t5Hz
CF Step
2 54700000 GHz
Auto bar
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.41 s (401 pts) Freq Offset
daker Trace Type X, Bz Amplitude 0.00000000° Hz
1 11 Freq 2.4 GHz 5513 dBm
z (1) Fraq 2.10 GHz 4378 dBm :
Signal Track
2 Off
Scale Type
Log Lin

Mo Peak Found
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Ref. No.: LR500111312I

802.11g —channel 11

Frequency Range = 30 MHz ~ 10" harmonic.

“ic Agilenf  10:48:35 Dec 4, 2013 E T Markear
Mkr1 2.48 GHz
Ref 25 dB Atten 35 dB 6.307 dB
€ m en M Select Marker
Peak
* 1 2 3 4
Log P
10
dB/ Marmal
Offst
2
dB
= Delta
_,-\.«\"‘J e - .Mvmﬂmwmm&w%wwWMW
Delta Fair
(Tracking Refi
Ref Delta
Start 30 MHz Stop 26.5 GHz .
#Res BW 100 kHz VBW 100 kHz Sweep 3.41 s (401 pts) Span Fair
hdareer Trace Type H Axis Amplitude Slﬂan m
1 (11 Freg 2.4% GHz &.307 dBm
z (1 Fragq 2.10 GHz -42 81 dBm
Off
hlore
1 of 2

Mo Peak Found
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802.11n_20MHz - channel 1
Frequency Range = 30 MHz ~ 10" harmonic.

FregiChannel

iZenter Fredg
13.2850000 GHz

Start Freg
300000000 MMHz

Stop Freg
265000000 GHz

CF Step
2 64700000 GHz
Auto bar

ot Agilent 12:21:11 Dec 4, 2013 E T
Mkr2 9.10 GHz
Ref 25 dBm Atten 35 dB 44.19 dBm
Peak
Log T
10 9
dB/
Offst
2
dB
=
PSS PR T + S W o i Mo ST ORI WEUTRP L, L eimtbuainl
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.41 s (401 pts)
hdareer Trace Type H Axis Amplitude
1 H Freq 241 GHz 6.06 dBim
2 (1 Freq 2.10 GHz 44,19 dBm

Freq Offset
000000000 Hz

Signal Track
2 Off

Scale Type
Log Lin

Mo Peak Found

802.11n_20MHz - channel 6
Frequency Range = 30 MHz ~ 10" harmonic.

FregiChannel

iZenter Fredg
13.2850000 GHz

Start Freg
300000000 MMHz

Stop Freg
265000000 GHz

CF Step
2 64700000 GHz
Auto bar

ot Agilent  12:21:52 Dec 4, 2013 E T
Mkr? 9.10 GHz
Ref25 dBm Atten 35 dB 43.9 dBm
Peak
Log 1
10
dB/
Offst
2
dB
M»J*‘“J [, PR+ T esaiiss e STy S, L OOt LN b
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.41 s (401 pts)
hdareer Trace Type H Axis Amplitude
1 (11 Freg 2.4H GHz 438 dBm
z (1 Fragq 2.10 GHz -43.9 dBm

Freq Offset
000000000 Hz

Signal Track
2 Off

Scale Type
Log Lin

Mo Peak Found

Copyright © 2013, LTA Co., Ltd.

Page 50 of 66



Ref. No.: LR500111312I

802.11n_20MHz —channel 11
Frequency Range = 30 MHz ~ 10" harmonic.

ot Agilenf  12:23:43 Dec 4, 2013 E T

FregiChannel
Mkr2 9.10 GHz
Ref25 dBm Atten 35 dB 44.23 dBm
Peak iZenter Fredg
13.2650000 GHz
Log 7
10
dB/ Start Freg
Offst 30.0000000 hHz
2
dB . Stop Freg
J\.‘W‘J T L T + N SRS i WP (NUSTY, NO L U st al 265000000 t5Hz
CF Step
264700000 GHz
Auto bar
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.41 s (401 pts) Freq Offset
daker Trace Type X, Bz Amplitude 0.00000000° Hz
1 (1 Freg 245 GHz 4743 dBm
z (1 Fraq 9.10 GHz 423 dBm :
Signal Track
2 Off
Scale Type
Log Lin

Mo Peak Found
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802.11n_40MHz - channel 3
Frequency Range = 30 MHz ~ 10" harmonic.

Mkr1 2.41 GHz
Ref25 dBm Atten 35 dB 3.275 dBm
Peak Center Freg
13.2650000 GHz
Log 1
10
dB/ Start Freg
Offst 30 0000000 MHz
2
dB . Stop Freg
b L e L il kb st st || 2B.5000000 GHz
CF Step
264700000 GHz
Auto bar
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.41 s (401 pts) Freq Offset
tdaker Trace Type X, Bz Amplitude 0.00000000 Hz
1 %)) Frag 2.4 GHz 3275 dBm
z 1 Frag Q.10 GHz -344.16 dBm _
Signal Track
Cn Off
Scale Type
Log Lin

Mo Peak Found

802.11n_40MHz - channel 6
Frequency Range = 30 MHz ~ 10" harmonic.

Mkr2 9.10 GHz
Ref25 dBm Atten 35 dB 44.05 dBm
Peak Center Fred
13.2650000 GHz
Log 1
10
dB/ Start Freg
Offst 30.0000000 hHz
2
dB Stop Freg
LA e L e e L] 265000000 GHZ
CF Step
264700000 GHz
Auto bar
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.41 s (401 pts) Freq Offset
daker Trace Type X, Bz Amplitude 0.00000000° Hz
1 (1 Freg 241 GHz 4019 dBm
z (1 Fraq 9.10 GHz -44.05 dBm :
Signal Track
2 Off
Scale Type
Log Lin

Mo Peak Found
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802.11n_40MHz - channel 9
Frequency Range = 30 MHz ~ 10" harmonic.

o Agilent  12:27:01 Dec 4, 2013 E T

FregiChannel
Mkr1 2.48 GHz
Ref25 dBm Atten 35 dB 4.397 dBm
Peak iZenter Fredg
13.2650000 GHz
Log 1
10
dB/ Start Freg
Offst 30.0000000 hHz
2
dB Stop Freg
AM‘J M, P o R TR o L ) e IOV S ey 265000000 t5Hz
CF Step
264700000 GHz
Auto bar
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 3.41 s (401 pts) Freq Offset
daker Trace Type X, Bz Amplitude 0.00000000° Hz
1 (1 Freg 245 GHz 4307 dBm
z (1 Fraq 9.10 GHz -406 dBm :
Signal Track
2 Off
Scale Type
Log Lin

Mo Peak Found
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3.2.6 Radiated Spurious Emissions

Procedure:
* The testing follows TCB Workshop 2012, April and fulfills ANSI C63.4-2009 and the guidelines in ANSI

C63.10-2009 test requirement. The EUT was placed on a 0.8m high wooden table inside a shielded enclosure. An
antenna was placed near the EUT and measurements of frequencies and amplitudes of field strengths were recorded for
reference during final measurements. For final radiated testing, measurements were performed in OATS.
Measurements were performed with the EUT oriented in 3 orthogonal axis and rotated 360 degrees to determine worst-
case orientation for maximum emissions.

(@) In the frequency range of 9kHz to 30 MHz, magnetic field is measured with Loop Test Antenna. The Test
Antenna is positioned with its plane vertical at 3m distance from the EUT. The center of the Loop Test
Antenna is 1m above the ground. During the measurement the Loop Test Antenna rotates about its vertical
axis for maximum response at each azimuth about the EUT.

(b) In the frequency range above 30MHz, Bi-Log Test Antenna (30MHz to 1GHz) and Horn Test Antenna (above
1GHz) are used. Test Antenna is 3m away from the EUT. Test Antenna height is carried from 1m to 4m above
the ground to determine the maximum value of the field strength. The emission levels at both horizontal and

vertical polarizations should be tested.

The spectrum analyzer is set to:

Center frequency = the worst channel

Frequency Range = 9 KHz ~ 10" harmonic.

RBW =120 kHz (9 KHz ~ 1 GHz) VBW = RBW
=1MHz (1 GHz ~ 10" harmonic )

Span = 100 MHz Detector function = peak
Trace = max hold Sweep = auto
below 30MHz
RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer

piai o
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below 1GHz (30MHz to 1GHz)

Antenna Tower

e

ceeen Im ,; ________ Search
EUT v Antenna
"'. 4m /
' BF Test
T Receiver —
I i [
Turn ng 1\;;_1 | 1'
Table I - ==
R L8
- | | ]
Ground Plane //
above 1GHz
=
i Antenna Tower
} P .:al { — Homn Antenna
EUT — v ]
4m e Spectrum
’_‘_‘ & - H\ Analyzer Y
( T P L A \
: v : ' \
e o g NG .
able A A - = et
: ! Amphifier L;IGI:I
H : l | |
Measurement Data: Complies

- See next pages for actual measured data.

Minimum Standard: FCC Part 15.209(a)

No other emissions were detected at a level greater than 20dB below limit include from 9KHz to 30MHz.

Frequency (MHz) Limit (uv/m) @ 3m
0.009 ~ 0.490 2400/F(kHz) (@ 300m)
0.490 ~ 1.705 24000/F(kHz) (@ 30m)

1.705 ~ 30 30(@ 30m)
30~88 100 **
88 ~ 216 150 **

216 ~ 960 200 **

Above 960 500

** Except as provided in 15.209(g), fundamental emissions from intentional radiators operating under this Section

shall not be located in the frequency bands 54-72 MHz, 76-88MHz, 174-216MHz or 470-806MHz.

However,

operation within these frequency bands is permitted under other sections of this Part, e.g. 15.231 and 15.241.
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802.11b Measurement Data:

(Above 1GHZz)

Reading Correction Limits Result Margin
Frequency
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHZz] AV / Peak Antenna | Amp.Gain+Cable AV / Peak AV / Peak | AV / Peak
4824 35.7 55.1 H 27.5 22.4 54.0 74.0 40.8 60.2 13.2 13.8
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHZz] AV / Peak Antenna | Amp.Gain+Cable AV / Peak AV / Peak | AV / Peak
4874 30.6 49.1 H 27.5 22.4 54.0 74.0 35.7 54.2 18.3 19.8
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHZz] AV / Peak Antenna | Amp.Gain+Cable AV / Peak AV / Peak | AV / Peak
4924 36.9 55.9 H 27.5 22.4 54.0 74.0 42.0 61.0 12.0 13.0
- No other emissions were detected at a level greater than 20dB below limit.
Measurement Data: (9kHz - 30MHz)
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHZz] AV / Peak Antenna | Amp.Gain+Cable AV / Peak AV / Peak | AV / Peak
No emissions were detected at a level greater than 20dB below limit.
*No emissions were detected at a level greater than 20dB below limit.
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802.11g Measurement Data: (Above 1GHz)
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHZz] AV / Peak Antenna | Amp.Gain+Cable AV / Peak AV / Peak | AV / Peak
4824 41.4 55.8 H 27.5 22.4 54.0 74.0 46.5 60.9 7.5 13.1
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHZz] AV / Peak Antenna | Amp.Gain+Cable AV / Peak AV / Peak | AV / Peak
4874 33.9 49.5 H 27.5 22.4 54.0 74.0 | 39.0 54.6 | 15.0 194
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHZz] AV / Peak Antenna | Amp.Gain+Cable AV / Peak AV / Peak | AV / Peak
4924 40.0 54.4 H 27.5 22.4 54.0 74.0 45.1 59.5 8.9 14.5
- No other emissions were detected at a level greater than 20dB below limit.
Measurement Data: (9kHz - 30MHz)
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHZz] AV / Peak Antenna | Amp.Gain+Cable AV / Peak AV / Peak | AV / Peak
No emissions were detected at a level greater than 20dB below limit.
*No emissions were detected at a level greater than 20dB below limit.
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802.11n 20MHz Measurement Data: (Above 1GHz)

Reading Correction Limits Result Margin
Frequency
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHZz] AV / Peak Antenna | Amp.Gain+Cable AV / Peak AV / Peak | AV / Peak
4825 42.0 57.0 H 27.5 22.4 54.0 74.0 47.1 62.1 6.9 11.9
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHZz] AV / Peak Antenna | Amp.Gain+Cable AV / Peak AV / Peak | AV / Peak
4874 33.9 48.2 H 27.5 22.4 54.0 74.0 | 39.0 53.3 | 15.0 20.7
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHZz] AV / Peak Antenna | Amp.Gain+Cable AV / Peak AV / Peak | AV / Peak
4924 41.2 54.3 H 27.5 22.4 54.0 74.0 46.3 59.4 7.7 14.6
- No other emissions were detected at a level greater than 20dB below limit.
Measurement Data: (9kHz - 30MHz)
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHZz] AV / Peak Antenna | Amp.Gain+Cable AV / Peak AV / Peak | AV / Peak
No emissions were detected at a level greater than 20dB below limit.
*No emissions were detected at a level greater than 20dB below limit.
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802.11n 40MHz Measurement Data: (Above 1GHz)

Reading Correction Limits Result Margin
Frequency
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHZz] AV / Peak Antenna | Amp.Gain+Cable AV / Peak AV / Peak | AV / Peak
4825 31.4 44.9 H 27.5 22.4 54.0 74.0 36.5 50.0 17.5 24.0
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHZz] AV / Peak Antenna | Amp.Gain+Cable AV / Peak AV / Peak | AV / Peak
4874 32.9 46.4 H 27.5 22.4 54.0 74.0 38.0 51.5 16.0 22.5
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHZz] AV / Peak Antenna | Amp.Gain+Cable AV / Peak AV / Peak | AV / Peak
4924 32.1 46.9 H 27.5 22.4 54.0 74.0 37.2 52.0 16.8 22.0
- No other emissions were detected at a level greater than 20dB below limit.
Measurement Data: (9kHz - 30MHz)
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Pol. Factor [dBuV/m] [dBuV/m] [dB]
[MHZz] AV / Peak Antenna | Amp.Gain+Cable AV / Peak AV / Peak | AV / Peak
No emissions were detected at a level greater than 20dB below limit.
*No emissions were detected at a level greater than 20dB below limit.
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Radiated Emissions — Wi-Fi 2.4 GHz mode

O OLTA

243 hbng-r1, vangi-Myeon, ¥oungin-si,
Gyreonggi-dn 449-5322 Korea

Tel :+82-31-3236008,9
Fazx:+82-31-3236010

EUTModel No.: SPW-E432143207

TEST MODE:

Wifi mode

Temp Humi 20 5 EE

ata: 20
an Level (dBu\im)

Date: 2013-12-11

FCC CLASS-B
I
40 B
3
49
1 2
0
30 50 100 200 500 1000
Frequency {MHz)
Fredqg RBeading C.F Fezult Limit Margin Height Angle Polarity
o
MH= dBuV m dE fm dBuV/m dBul/m dB Ccm deg
1 41 _z0 40.10 -le._88 Z3_EE 40._00 1&6.78 100 74 WERTICAL
z 7z.30 4730 =-1=2._10 Z£3.80 40._00 1&6.z0 100 53 HORIZONTAL
3 19%&6.z0 LEo.oo -17.488 IE_L1E 43_ 50 11.38 100 11% HORIZONTAL
4 zO8_&0 4430 =-17.74 Z27.18 43_ 50 1634 100 18 HORIZONTAL
5 zla.z0 45 _ 20 -17_&5 Z27.19358 4600 18.05 166 77 HORIZONTAL
& ZE8._00 E3.30 -15_44 37.88 4600 g.14 400 33 HORIZONTAL
Femarks: C.F (Correction Factor) = Antenna factor + Cable loss - Preamp gain
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3.2.7 AC Conducted Emissions

Procedure:

The conducted emissions are measured in the shielded room with a spectrum analyzer in peak hold. While the
measurement, EUT had its hopping function disabled at the middle channels in line with Section 15.31(m).
Emissions closest to the limit are measured in the quasi-peak mode (QP) with the tuned receiver using a bandwidth of
9 kHz. The emissions are maximized further by cable manipulation and Exerciser operation. The highest

emissions relative to the limit are listed.

Measurement Data: Complies

- Refer to the next page.

- No other emissions were detected at a level greater than 20dB below limit

- It gave the worse case emissions

Minimum Standard: FCC Part 15.207(a)/EN 55022

Frequency Range Conducted Limit (dBuV)
(MHz2) Quasi-Peak Average
0.15~05 66 to 56 * 56 to 46 *
05~5 56 46
5~30 60 50

* Decreases with the logarithm of the frequency
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Radiated Emissions — Wi-Fi 2.4 GHz mode - LINE

2435 Rabug-ri, vangi-blyeon, ¥oungin-si,
Gyeongzi-do 449-822 Korea
Tel +82-31-3258008,9

Fax:+582-31-3236010

EUT ¢ Model Mo. : SPW-E431430 Fhase : LINE
Test Mode : Wifi mode Test Power : 1z0 f B0
Tenp . /Hami. : 20 4 49 Test Engineer : HA J M
Data: 328 File: C:\Conducted Data2013'LTA_Conduction_1312-1.EMI {502}
0 Level (dBuV) Date: 12-10-2013
CISPR CLASS-B
CISPR CLASS-B (AVG)
40
0
0.15 0.5 1 2 5 10 20 30
Frequency {(MHz)
Freg e EL C_F Fezult Fesult Limit Limit Margin Margin
ar ATF Qp AT Qr AT QF AT
MH= dBul dBulr dE dBEul dBEul dBulr dBEulr dbE dbE
0.150 36.04 9.64 9_EE 45.E59 19.1% &&.00 E&.00 E0.41 36.81
0.182z d41.85 Z0.05 3_E& E1.41 29.681 £4.33 E4_389 1z.9% zd4.79
0.Z04 39.35 EEz.05 958 48.91 3l.61 ©63.45 E£3.45 l4.54 £1.84
0.388 Z26.%5 13.85 3_E7 36.EZ 29_.42 EB2.11 485.11 z1.5% 18.6%9
o.L5lg £9.85 17.05 9._58 39.43 Z26.62 E&.00 45.00 16,57 19.327
0.7l Z3.85 1E_35 F_8B8 39.E3 Z5.03 E&.00 4£.00 15.47 Z0.97

Pemarks: C.F (Correction Factor) = Insertion loss + Cable loss
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Radiated Emissions — Wi-Fi 2.4 GHz mode - NEUTRAL

2435 hibug-r1, vangi-Myeon, ¥oungin-si,
Gyeongzi-do 4459-822 Korea
Tel +82-31-3258008,9

Fan:+82-31-3236010

EUT / Model No. : SPW-E4314307 Phase : NEUTRAL
Test Mode : Wifi mode Test Power : 1z0 4 g0
Tenp . Humi . D E0 S 49 Test Engineer : HA T M
Data: 330 File: C:\Conducted Data2013°LTA_Conduction_1312-1.EMI {502)
0 Level (dBuW) Date: 12-10-2013

CISPR CLASS-B

CISPR CLASS-B (AVG)

40
0
015 0.5 1 2 5 10 20 30
Frequency (MHz)
Freg jrin] ED: C_F FEezult EFesult Limit Limit Margin Margin
Qp AT Qp ATF Qe AW QFp AT
MH= dBEulr dBEul’ dE dBEulr dBualr dBEul’ dBuy dE dE
0.151 325.44 9.04 .61 45.08 lg.865 ©£5.94 EL_94 Z0.90 27.20
0.183 41.15 =z0.05 F_E8 EQ.7E 9.6 6&4.35 E54_35 13.6Z2 zd4_7Z
0.Z0& 328.85 19.6% =1 3 458.41 9.2l ©3.37 E£3_37 1l4.95 Z4.15
0.81% 30.7&8 17.1% F_BE 40.37 2677 EB&.00 44&_00 15.63 1523
l.86% 320.05 15_EL .67 39.7E £4.9F L&.00 4&.00 le. 28 zl.0g
Z.17% E3.7E8 1l&.05 F_B8 35.43 ZE.73 E&.00 4&.00 18.57 z0.27

Pemarks: C.F (Caorrection Factor) = Insertion loss + Cable laoss
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3.2.8 Receiver Spurious Emissions

Definition:
The field strength of emissions from intentional radiators was measured. In case of the air temperature of the test site

is out of the range is 10 to 40°C before the testing proceeds the warm-up time of EUT maintain adequately

Test method . FCC Part 15.209

Frequency Range : 30 MHz ~ 10" harmonic.

Bandwidth : 120kHz (F<1GHz) 1 MHz (F> 1GHz)
Distance of antenna : 3 meters

Test mode : Rxmode

Result . Complies

Measurement Data:
- Refer to the next page.
- No other emissions were detected at a level greater than 20dB below limit

- It gave the worse case emissions.

Field Strength Limit
Part 15.209 LIMIT:

Frequency (MHz) Limit (uv/m) @ 3m
0.009 ~ 0.490 2400/F(kHz)
0.490 ~ 1.705 24000/F(kHz)

1.705 ~ 30 30
30~88 100 **
88 ~ 216 150 **

216 ~ 960 200 **

Above 960 500

** Except as provided in 15.209(g), fundamental emissions from intentional radiators operating under this Section shall
not be located in the frequency bands 54-72 MHz, 76-88MHz, 174-216MHz or 470-806MHz. However, operation
within these frequency bands is permitted under other sections of this Part, e.g. 15.231 and 15.241.
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Measurement Data:
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Factor [dBuV/m] [dBuV/m] [dB]
Pol.
Amp. Gain
[MHZz] AV / Peak Antenna AV / Peak AV / Peak | AV / Peak
+Cable
No emissions were detected at a level greater than 20dB below limit.
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Factor [dBuV/m] [dBuV/m] [dB]
Pol.
Amp. Gain
[MHZz] AV / Peak Antenna AV / Peak AV / Peak | AV / Peak
+Cable
No emissions were detected at a level greater than 20dB below limit.
Reading Correction Limits Result Margin
Frequency
[dBuV/m] Factor [dBuV/m] [dBuV/m] [dB]
Pol.
Amp. Gain
[MHZz] AV / Peak Antenna AV / Peak | AV / Peak AV / Peak
+Cable
No emissions were detected at a level greater than 20dB below limit.
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APPENDIX

TEST EQUIPMENT USED FOR TESTS

Description Model No. Serial No. Manufacturer | Interval | LastCal. Date
1 | Signal Analyzer (9kHz~30GHz) [ FSV-30 100757 R&S lyear | 2013-01-15
2 | Spectrum Analyzer (9kHz~2.9GHz) | 8594E 3649A03649 | HP 2year | 2012-03-26
3 | Signal Generator (~3.2GHz) 8648C 3623A02597 | HP lyear | 2013-03-25
4 | SYNTHESIZED CW GENERATOR | 83711B US34490456 | HP lyear | 2013-03-25
5 | Attenuator (3dB) 8491A 37822 HP 2year | 2012-09-22
6 | Attenuator (10dB) 8491A 63196 HP 2year | 2012-09-22
7 | Test Receiver (~30MHz) ESHS10 828404/009 [ R&S lyear | 2013-03-25
8 | EMI Test Receiver (~7GHz) ESCI7 100722 R&S lyear | 2013-09-16
9 | RF Amplifier (~1.3GHz) 8447D OPT 010 | 2944A07684 | HP lyear | 2013-09-16
10 | RF Amplifier (1~26.5GHz) 8449B 3008A02126 | HP lyear | 2013-03-25
11 | Horn Antenna (1~18GHz) 3115 00114105 ETS 2year | 2013-05-13
12 | DRG Horn (Small) 3116B 81109 ETS-Lindgren 2year | 2012-03-15
13 | DRG Horn (Small) 3116B 133350 ETS-Lindgren 2year | 2012-03-15
14 | TRILOG Antenna VULB 9160 9160-3237 SCHWARZBECK 2year | 2013-05-03
15 | Temp.Humidity Data Logger SK-L200TH 11 A | 00801 SATO lyear | 2013-03-14
16 | Splitter (SMA) ZFSC-2-2500 SF617800326 | Mini-Circuits - -
17 | Power Divider 11636A 06243 HP 2year | 2012-09-22
18 | DC Power Supply 6674A 3637A01657 | Agilent - -
19 | Frequency Counter 5342A 2826A12411 | HP lyear | 2013-03-25
20 | Power Meter EPM-441A GB32481702 | HP 1 year 2013-03-25
21 | Power Sensor 8481A US41030291 | HP 1 year 2013-09-16
22 | Audio Analyzer 8903B 3729A18901 | HP lyear | 2013-09-16
23 | Modulation Analyzer 8901B 3749A05878 | HP lyear | 2013-09-16
24 | TEMP & HUMIDITY Chamber YJ-500 LTAS06041 JinYoung Tech lyear | 2013-09-16
25 | Stop Watch HS-3 601Q09R CASIO lyear | 2013-03-15
26 | LISN KNW-407 8-1430-1 Kyoritsu lyear | 2013-09-16
27 | Two-Lime V-Network ESH3-75 893045/017 R&S lyear | 2013-04-25
28 | Qo A e CMU200 106243 R&S lyear | 2013-07-25
29 | Highpass Filter WHKX1.5/15G-10SS | 74 Wainwright Instruments - -
30 | Highpass Filter WHKX3.0/18G-10SS | 118 Wainwright Instruments - -
31 | Active Loop Antenna FMZB 1519 1519-031 SCHWARZBECK lyear | 2012-12-14
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