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TEST REPORT

of

FCC Part 15 Subpart C §15.247
FCC ID: ZNFL02D

EquipmentUnderTest : PCS GSM/GPRS with Bluetooth, WLAN
and NFC (Felica) Phone

Model Name : L-02D

Serial No. . N/A

Applicant : LG Electronics MobileComm U.S.A., Inc.
Manufacturer : LG Electronics MobileComm U.S.A., Inc.
Date of Test(s) : 2011.09.08 ~ 2011.10.06

Date of Issue : 2011.10.28

In the configuration tested, the EUT complied with the standards specified above.

Tested By: , Date 2011.10.28
Duke Ko
Approved By: "/> Date 2011.10.28
g ¢
Feel Jeong
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1. General information
1.1. Testing laboratory

SGS Korea Co., Ltd.(Gunpo Laboratory)
- 705, Dongchun-Dong So0ji-Gu, Yongin-Shi, Kyungki-Do, South Korea.
- Wireless Div. 2FL, 18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, Korea 435-040
www.kr.sgs.com/ee
Phone No. . +82 +31 428 5700
Fax No. . +82 431427 2371

1.2 Details of applicant

Applicant . LG Electronics MobileComm U.S.A., Inc.
Address ;10101 Old Grove Road, San Diego, CA 92131
Contact Person  : An, Hee-Ju

Phone No. . +82 +10 2846 2750

1.3 Description of EUT

Kind of Product PCS GSM/GPRS with Bluetooth, WLAN and NFC (Felica) Phone
Model Name L-02D

Serial Number N/A

Power Supply DC 3.7 V (Li-lon Battery)

Frequency Range 2412 M ~2 462 Mz (11b/g/n-HT20)

Modulation Technique DSSS, OFDM

Number of Channels 1
Antenna Type Fixed type
Antenna Gain -3.27 dBi

1.4. Declaration by the manufacturer
- WLAN & BT do not transmit simultaneously
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1.5. Test equipment list
Equipment Manufacturer Model S/IN Cal Due.
Signal Generator R&S SMR40 100272 Jul. 15, 2012
Spectrum R&S FSP40 100007 Jul. 14, 2012
Analyzer
ASpec”um Agilent E4440A MY43362142 | May. 18, 2012
nalyzer
Attenuator Agilent 8494B MY42141937 Apr. 01, 2012
High Pass Filter Wainwright WHK3.0/18G-10SS 344 Sep. 29, 2011
DC power Supply Agilent UB002A MY49030063 Jan. 05, 2012
Preamplifier H.P. 8447F 2944A03909 Jul. 04, 2012
Preamplifier R&S SCU 18 10117 Mar. 23, 2012
Test Receiver R&S ESU26 100109 Feb. 21, 2012
Two-Line R&S ENV216 100190 Jan. 06, 2012
V-Network
Test Receiver R&S ESHS10 863365/018 Apr. 27,2012
. SCHWARZBECK
Bilog Antenna MESSELEKTRONIK VULB9163 396 Apr. 27, 2013
Horn Antenna R&S HF 906 100326 Oct. 08, 2011
Horn Antenna SCHWARZBECK BBH 9120D BBHA9170431 Mar. 17, 2012
Antenna Master EMCO 1050 N.C.R. N.C.R.
Turn Table Daeil EMC DI-1500 N.C.R. N.C.R.
Anechoic . LxWxH
Chamber SY Corporation (6.5 mx3.5 mx3.5 m) N.C.R. N.C.R.
Anechoic . LxWxH
Chamber SY Corporation (9.6 m x 6.4 m x 6.6 m) N.C.R. N.C.R.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test

report cannot be reproduced, except in full, without prior written permission of the Company.
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1.6. Summary of test result

The EUT has been tested according to the following specifications:

Applied standard : FCC Part15 subpart C

Standard section Test Item Result
123832:; Transmict;ter radiated spl_Jrious emis_sions and Complied
15.247(d) onducted spurious emission

15.247(a)(2) 6 dB Bandwidth Complied
15.247(b)(3) Maximum peak output power Complied
15.247(e) Power spectral density Complied
15.207 Transmitter AC power line conducted emission Complied

1.7. Description of test mode

802.11 b mode:
We found out the test mode with the highest power level after we analyze all the data rates. 1 Mbps data rate
is chose (worst case) as a representative.

802.11 g mode:
We found out the test mode with the highest power level after we analyze all the data rates. 6 Mbps data rate
is chose (worst case) as a representative.

802.11 n-HT20 mode:
We found out the test mode with the highest power level after we analyze all the data rates. MCS0O Mbps
data rate is chose (worst case) as a representative.

1.8. Test report revision

Revision Report humber Description

0 F690501/RF-RTL005025 Initial

- Change Applicant and Manufacturer

1 F690501/RF-RTL005025-1 - Update AC power line Emission

2 F690501/RF-RTL005025-2 -Change EUT description

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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2. Transmitter radiated spurious emissions and conducted spurious
emission

2.1. Test setup

2.1.1. Transmitter radiated spurious emissions

The diagram below shows the test setup that is utilized to make the measurements for emission
from 30 M to 1 Gz Emissions.

Turn Table
im —4m
EUT
f ? Coaxial
Power Cable 0.8m Cable

- on - |

Ground Plane

Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission
from 1 (iz to 40 Gz Emissions.
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2.1.2. Conducted spurious emissions

Spectrum
Analyzer

EUT Attenuator

2.2. Limit

According to §15.247(d), in any 100 kiz bandwidth outside the frequency band in which the spread spectrum
or digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kfz bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated measurement |,
provided the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval , as
permitted under paragraph(b)(3) of this section , the attenuation required under this paragraph shall be 30 dB
instead of 20 dB. Attenuation below the general limits specified in section §15.209(a) is not required. In
addition, radiated emission which in the restricted band, as define in section §15.205(a), must also comply
the radiated emission limits specified in section §15.209(a) (see section §15.205(c))

According to § 15.109(a), for an intentional radiator devices, the general required of field strength of radiated
emissions from unintentional radiators at a distance of 3 meters shall not exceed the following values :

Frequency Distance Radiated Radiated
(Mtz) (Meters) (dB pV/m) (MV/m)
30-88 3 40.0 100
88 — 216 3 43.5 150
216 — 960 3 46.0 200
Above 960 3 54.0 500
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2.3. Test procedures
Radiated emissions from the EUT were measured according to the dictates of ANSI C63.4:2003

2.3.1. Test procedures for radiated spurious emissions

1. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter anechoic
chamber test site. The table was rotated 360 degrees to determine the position of the highest radiation.

2. During performing radiated emission below 1 (i, the EUT was set 3 meters away from the interference
receiving antenna, which was mounted on the top of a variable-height antenna tower. During performing
radiated emission above 1 iz, the EUT was set 3 meter away from the interference-receiving antenna.

3. The antenna is a broadband antenna, and its height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both horizontal and vertical polarizations of
the antenna are set to make the measurement.

4. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to
heights from 1 meter to 4 meters and the table was turned from O degrees to 360 degrees to find the
maximum reading.

5. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

6. If the emission level of the EUT in peak mode was 10 dB lower than the limit specified, then testing could
be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not have
10 dB margin would be re-tested one by one using peak, quasi-peak or average method as specified and
then reported in a data sheet.

/=] Note

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 #ly for Peak
detection (PK) or Quasi-peak detection (QP) at frequency below 1 Gl

2. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 My for Peak
detection and frequency above 1 (.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 My and the video bandwidth is 10 Hz for
Average detection (AV) at frequency above 1 (.

2.3.2. Test procedures for conducted spurious emissions

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. The bandwidth of the fundamental frequency was measured with the spectrum analyzer using RBW=100 kifz,
VBW=100 K.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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2.4, Test result

Ambient temperature (24+2)C
Relative humidity . 47 % R.H.

2.4.1. Spurious radiated emission (Worst case configuration_11b mode)

The frequency spectrum from 30 Mz to 1 000 M was investigated. Emission levels are not reported much lower
than the limits by over 30 dB. All reading values are peak values.

Radiated emissions Ant Correction factors Total Limit
. Amp . .
Frequency | Reading Detect Pol AF ain+CL Actual Limit Margin
(Mtz) (dBiV) Mode : (dB/m) 9 (dB) (dBuV/m) | (dBuV/m) (dB)
95.07 37.3 Peak H 111 -26.1 22.3 43.5 21.2
103.52 36.5 Peak H 11.4 -26.0 21.9 43.5 21.6
537.27 36.3 Peak V 16.6 -24.5 28.4 46.0 17.6
Below Not ) ) ) ) ) ) )
600.00 detected
/@] Remark:

1. All spurious emission at channels are almost the same below 1 (liz, so that the channel was
chosen at representative in final test.

2. Actual = Reading + AF + AMP + CL

3. To get a maximum emission level from the EUT, the EUT was moved throughout the X, Y and Z
planes. The worst case is Y.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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2.4.2. Spurious radiated emission for above 1 (i

The frequency spectrum above 1000 Mz was investigated. Emission levels are not reported much lower than
the limits by over 30 dB.

DSSS : 802.11b

Low Channel (2 412 M)

Radiated Emissions Ant Correction Factors Total FCC Limit
Frequency | Reading Detect Pol AF CL Actual Limit Margin
(MHz) (dBuV) Mode . (dB/m) (dB) (dBV/m) (dBuV/m) (dB)
*2 390.00 19.82 Peak H 28.09 5.23 53.14 74.00 20.86
*2 390.00 4.95 Average H 28.09 5.23 38.27 54.00 15.73
Radiated Emissions Ant Correction Factors Total FCC Limit
Frequency | Reading Detect Pol AF AMP+CL Actual Limit Margin
(MHz) (dBuV) Mode . (dB/m) (dB) (dB&V/m) (dBxV/m) (dB)
4823.93 56.61 Peak H 32.66 -36.68 52.59 74.00 21.41
Above Not ) ) ) ) ) ) )
4 900.00 detected

Middle Channel (2 437 M)

Radiated Emissions Ant Correction Factors Total FCC Limit
Frequency | Reading Detect Pol AF AMP+CL Actual Limit Margin
(Mtz) (dBV) Mode . (dB/m) (dB) (dBuV/m) (dBV/m) (dB)
4873.86 57.73 Peak H 32.86 -36.70 53.89 74.00 20.11
Above Not ) ) ) ) ) ) )
4 900.00 detected

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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High Channel (2 462 Miz)
Radiated Emissions Ant Correction Factors Total FCC Limit
Frequency | Reading Detect Pol AF CL Actual Limit Margin
(MHz) (dBuv) Mode . (dB/m) (dB) (dBV/m) (dBuV/m) (dB)
*2 483.50 19.29 Peak H 28.09 5.37 52.75 74.00 21.25
*2 483.50 6.55 Average H 28.09 5.37 40.01 54.00 13.99
Radiated Emissions Ant Correction Factors Total FCC Limit
Frequency | Reading Detect Pol AF AMP+CL Actual Limit Margin
(MHz) (dBwV) Mode . (dB/m) (dB) (dBV/m) (dBxV/m) (dB)
4923.86 57.28 Peak H 33.09 -36.41 53.96 74.00 20.04
Above Not ) ) ) ) ) ) )
5000.00 detected

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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OFDM : 802.11g
Low Channel (2 412 M)
Radiated Emissions Ant Correction Factors Total FCC Limit
Frequency | Reading Detect Pol AF CL Actual Limit Margin
(MHz) (dBuv) Mode . (dB/m) (dB) (dBiV/m) (dBxV/m) (dB)
*2 390.00 22.96 Peak H 28.09 5.23 56.28 74.00 17.72
*2 390.00 7.48 Average H 28.09 5.23 40.80 54.00 13.20
Radiated Emissions Ant Correction Factors Total FCC Limit
Frequency | Reading Detect Pol AF AMP+CL Actual Limit Margin
(MHz) (dBwV) Mode ot (dB/m) (dB) (dBV/m) (dBxV/m) (dB)
4823.78 52.12 Peak H 32.66 -36.68 48.10 74.00 25.90
Above Not ) ) ) ) ) ) )
4 900.00 detected
Middle Channel (2 437 i)
Radiated Emissions Ant Correction Factors Total FCC Limit
Frequency | Reading Detect Pol AF AMP+CL Actual Limit Margin
(Miz) (dBuV) Mode : (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
4875.52 52.37 Peak H 32.87 -36.69 48.55 74.00 25.45
Above Not ) ) ) ) ) ) )
4 900.00 detected
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High Channel (2 462 Miz)
Radiated Emissions Ant Correction Factors Total FCC Limit
Frequency | Reading Detect Pol AF CL Actual Limit Margin
(MHz) (dBuv) Mode . (dB/m) (dB) (dBV/m) (dBuV/m) (dB)
*2 483.50 24.96 Peak H 28.09 5.37 58.42 74.00 15.58
*2 483.50 9.26 Average H 28.09 5.37 42.72 54.00 11.28
Radiated Emissions Ant Correction Factors Total FCC Limit
Frequency | Reading Detect Pol AF AMP+CL Actual Limit Margin
(MHz) (dBwV) Mode . (dB/m) (dB) (dBV/m) (dBxV/m) (dB)
4923.64 52.92 Peak H 33.09 -36.41 49.60 74.00 24.40
Above Not ) ) ) ) ) ) )
5000.00 detected

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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OFDM : 802.11n — HT20
Low Channel (2 412 M)
Radiated Emissions Ant Correction Factors Total FCC Limit
Frequency | Reading Detect Pol AF CL Actual Limit Margin
(MHz) (dBuv) Mode . (dB/m) (dB) (dBiV/m) (dBxV/m) (dB)
*2 390.00 21.32 Peak H 28.09 5.23 54.64 74.00 19.36
*2 390.00 712 Average H 28.09 5.23 40.44 54.00 13.56
Radiated Emissions Ant Correction Factors Total FCC Limit
Frequency | Reading Detect Pol AF AMP+CL Actual Limit Margin
(MHz) (dBwV) Mode ot (dB/m) (dB) (dBV/m) (dBxV/m) (dB)
4821.54 5242 Peak H 32.65 -36.66 48.41 74.00 25.59
Above Not ) ) ) ) ) ) )
4 900.00 detected
Middle Channel (2 437 i)
Radiated Emissions Ant Correction Factors Total FCC Limit
Frequency | Reading Detect Pol AF AMP+CL Actual Limit Margin
(Miz) (dBuV) Mode : (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
4875.81 52.00 Peak H 32.87 -36.69 48.18 74.00 25.82
Above Not ) ) ) ) ) ) )
4 900.00 detected
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High Channel (2 462 Miz)
Radiated Emissions Ant Correction Factors Total FCC Limit
Frequency | Reading Detect Pol AF CL Actual Limit Margin
(MHz) (dBuv) Mode : (dB/m) (dB) (dBV/m) (dBuV/m) (dB)
*2 483.50 23.42 Peak H 28.09 5.37 56.88 74.00 17.12
*2 483.50 8.52 Average H 28.09 5.37 41.98 54.00 12.02
Radiated Emissions Ant Correction Factors Total FCC Limit
Frequency | Reading Detect Pol AF AMP+CL Actual Limit Margin
(MHz) (dBwV) Mode : (dB/m) (dB) (dBV/m) (dBxV/m) (dB)
4925.38 52.14 Peak H 33.10 -36.39 48.85 74.00 25.15
Above Not ) ) ) ) ) ) )
5000.00 detected
(m] Remarks
1. “” means the restricted band.
2. Measuring frequencies from 1 Gz to the 10™ harmonic of highest fundamental Frequency.

3. Radiated emissions measured in frequency above 1 000 )iz were made with an instrument using
peak/average detector mode.

Average test would be performed if the peak result were greater than the average limit.

Actual = Reading + AF + AMP + CL+Dis

To get a maximum emission level from the EUT, the EUT was moved throughout the X, Y and Z
planes. The worst case is Y.

ok
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2.4.3. Spurious RF Conducted Emissions: Plot of Spurious RF Conducted Emission

DSSS : 802.11b
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e Agilent L | Peak Search
Mkr1 4.92 GHz
Ref9.42 dBm Atten 10 dB -37.49 dBm MNext Peal
Mext Pk Right
Mext Pl Left
hin Search
) FPl-Pk Search
\ || ||'|_|JJ\ P .y jl.t‘.iJ'“"""'""-‘.f.-'-v.-..u-'u,v.-,.~\\L\-.,._.-.,f'*A-M~.\‘.-‘-"'-1v-"'~r""""h
" el | ) ! i
Tun | Marker Mkr © CF
swp 4.920000000 GHz
-37.49 dBm v
Center 13.26 GHz Span 26.48 GHz ' 1 0?59
#Res BW 100 kHz #VBW 100 kHz Sweep 3.193 s (601 pts)
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OFDM : 802.11g
Low Channel
Agilent L | Display
Mkr1 2.405 75 GHz
Ref 19.42 dBm Atten 20 dB 1.94 dBm Full Screen
Display Line
-18.06 dBm
On Off
N A -Jnl..-M.-r.«;m-ﬂ-h@“""ﬂ
-,_r!lpi"'" P
Limits*
Center 2.412 00 GHz Active Fctn
#Res BW 100 kHz #VBW 100 kH Position *
M arker i Top
Title

Preferences *

i Agilent

Ref9.42 dBm Atten 10 dB

aif):

Swp

Center 13.26 GHz

#Res BW 100 kHz #VBW 100 kHz

L

Mkr1 4.83 GHz
49.39 dBm

| ke
Il ! L o \I’Ml|.f’i\"‘*'\‘1"l.u.f\"wh-t'.llJ'1'|.'»\'\ﬂ.f\i1.'\r'-'r‘r‘*‘ﬁ'."f\"“‘!;“-i"h"'1"
o L 'I,,u-_',r i i

Display Line
-18.06 dBm

Span 26.48 GHz '
Sweep 3.193 s (601 pts)

| Display

Full Screen

Display Line
-18.06 dBm
On Off

Lirnitsk

Active Fctn
Fosition *
Bottorm

Title ¥

Preferences
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Middle Channel
Agilent L | Peak Search
Mkr1 2.430 75 GHz
Ref 19.42 dBm Atten 20 dB 2.31 dBm Mext Peak
‘.‘dﬁ‘“"\"i"f'a'“" f
i MNext Pk Right
J
| fn'-.'-"" I,I,“;.-_a.u.‘J..l'f' ‘#.,a.;-r\-.‘h"l, o, MNext Pk Left
I?IIT 2 *Marker ..4n"“"."""'f"'-'f-"lt'-'
a8m | 2.430750000 GHz .
hlin Search
Lgav - 2.31 dBm
Center 2.437 00 GHz Span 50 MHz
#Res BW 100 kHz Sweep 6.04 ms (501 pts) Pk-Pk Search
r-.-1ar::-'=r T,:_ _. &
hlkr © CF
hlore
1of2
e Agilent L | Marker

Atten 10 dB

Ref9.42 dBm

Mkr1 4.87 GHz
-48.46 dBm

Select Marker
1 2 3 4

Maormal

Delta

Delta Pair

(Tracking Ref)

Ref A

Span Pair

fi ) AT al| Span Center

JI| |'1-‘J!|.4-‘ 1 ,r"‘JL.J‘-N-\..'.a 4-m.a\‘..‘u\+-..w"L"’l"""“"""’“f*“-vi.'-“'.n4\~a|__|-u SR PATTEL p

FTun Off

swp 4.870000000 GHz
-48.46 dBm v
Center 13.26 GHz Span 26.48 GHz | : 0?59

#Res BW 100 kHz

#VBW 100 kHz

Sweep 3.193 s (601 pts)
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High Channel

Agilent

Ref 19.42 dBm

DI wpAarl
65 Marker

dBm
LghAv

2.460670000 GHz
3.46 dBm

J
sl
i M-.,.-\.hh'rn"* e
|yt

L | Marker
Mkr1 2.460 67 GHz
Atten 20 dB I Select Marker
1 2 3 4
Normal
Delta
Delta Pair

(Tracking Ref)

Center 13.26 GHz
#Res BW 100 kHz

Ref A
Center 2.462 00 GHz Span 50 MHz Span Pair
#R:sfw 1IJIJTkHz_ Sweep 6.04 ms (601 pts) Span Eeti
Off
More

10f2

e Agilent L | Trace
Mkr1 4.92 GHz
Ref9.42 dBm Atten 10 dB 50.67 dBm . TraC93
Clear Write
Mlax Hold
Min Hold
. View
J' | l raﬂ‘ i A A Mo .1'*"*“""-“-—”-"‘-4“u-Jv‘.J'-"lJ—‘.-'.-“-"""f""""u"""'""l"N
) el h e
Lk‘ﬂd«,.J.-‘a' NNy dod At i

Elank

Span 26.48 GHz '
Sweep 3.193 s (601 pts)

#VBW 100 kHz
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OFDM : 802.11n-HT20
Low Channel

Agilent L | Marker

Ref 19.42 dBm
¥heak| Marker
2.413250000 GHzZ b oncicbons .
- 2.75dBm — | " |

Center 2.412 00 GHz
#Res BW 100 kHz

[LELT T
1

Atten 20 dB

Mkr1 2.413 25 GHz

PRl Select Marker

1 2 3 14

1

| MNormal
|

Delta

Delta Pair
(Tracking Ref)
Ref b

Span 50 MHz :
Sweep 6.04 ms (601 pts) Span Pair

#VBW 100 kHz
Center

Span

Off

hlore
1 0of2

i Agilent

Ref9.42 dBm

aif):
FTun
Swp

Atten 10 dB

L‘A‘-—\*‘J "v“‘Jlm-n
Marker
4.830000000 GHz
-51.26 dBm

Center 13.26 GHz
#Res BW 100 kHz

B J
et B gt s

L]
Mkr1 4.83 GHz
51.26 dBm

Trace

Trace
2 3

Clear Write

hlax Hold

in Hold

Wi

R
APTRTREIY ey

Blank

Span 26.48 GHz '

#VBW 100 kHz Sweep 3.193 s (601 pts)
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Middle Channel

Agilent

Ref 19.42 dBm
wheak| Marker
2.435750000 GHzZysutodipsnttbts
! |

gt
e

dBm

LghAv

Center 2.437 00 GHz
#Res BW 100 kHz

Marker T
1 [4b

|
!
pre

L]
Mkr1 2.435 75 GHz
2.60 dBm

hlarker

Select Marker

Atten 20 dB 1 2 3 4

1

Mormal

f|' |'|
l\-.....\u.u,l,’,__%m Delta

Bhd gl

Delta Pair
(Tracking Ref)
Ref b

Span 50 MHz

Sweep 6.04 ms (601 pts) Span Fair

Span Center

Off

hlore
1 0of2

e Agilent

Ref9.42 dBm

Marker

Trace

Mkr1 4.87 GHz

51.64 dBm Trace

Atten 10 dB

-2
1L

Clear Write

hax Hold

Min Hold

) e Wiew
T T ST RM ey 1 v T

Blanl

Swp

4870000000 GHz

-51.64 dBm
Center 13.26 GHz
#Res BW 100 kHz

Span 26.48 GHz '

#VBW 100 kHz Sweep 3.193 s (601 pts)
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High Channel
Agilent L | Display
Mkr1 2.460 75 GHz
Ref 19.42 dBm Atten 20 dB 2.43 dBm Full Screen
Display Line
-17 56 dBm
On Off
P e i
DI rDisplay Line
-17.56 dBm o
Lirnitsk
Center 2.462 00 GHz Span 50 MHz Active Fctn
#Res BW 100 kHz Sweep 6.04 ms (501 pts) Fosition *
Ml arke Trace de Bottorm
Title »
Preferences

e Agilent R T | Trace
Mkr1 4.92 GHz
Ref9.42 dBm Atten 10 dB 51.58 dBm , Trace3
Clear Write
hax Hold
Min Hold
. Wi
T PTART IRk
ol l*f‘“‘l [ ﬂd\|'«»\-“'“l"l‘*"\"Jl\'||,Jﬂ.-.-J>“,-I‘r¢«-‘-4'i“"""'r\rr‘“m R e
nm: PR
rron | RET Level Blank
swp 19.42 dBm
Center 13.26 GHz Span 26.48 GHz '
#Res BW 100 kHz #VBW 100 kHz Sweep 3.193 s (601 pts)
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3. 6 dB Bandwidth measurement

3.1. Test setup

Spectrum
Analyzer

EUT Attenuator

3.2. Limit

According to §15.247(a)(2), systems using digital modulation techniques may operate in the 902 ~928 i ,
2400 ~2483.5 Mk, and 5725 ~ 5 825 Mz bands. The minimum of 6 dB Bandwidth shall be at least 500 ki

3.3. Test procedure

1. The 6 dB band width was measured with a spectrum analyzer connected to RF antenna connector(conducted
measurement) while EUT was operating in transmit mode at the appropriate center frequency. The
analyzer center frequency was set to the EUT carrier frequency, using the analyzer. Display Line and
Marker Delta functions, the 6 dB band width of the emission was determined.

2. The bandwidth of the fundamental frequency was measured with the spectrum analyzer
2 (fz: RBW =100 kiz, VBW = 100 Kz, Span = 50 M, Sweep = auto.
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3.4. Test result

Ambient temperature D (2422)C
Relative humidity . 49 % R.H.
. Frequency 6 dB Bandwidth Limit
Operation Mode () (M) (ki)
2412 8.00
DSSS
802.11b 2437 8.00
2 462 8.00
2412 15.17
OFDM
802.11g 2437 15.17 More than 500 Kz
2 462 15.33
2412 15.17
OFDM
802.11n-HT20 2437 15.17
2 462 15.17
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DSSS : 802.11b

Low channel

Agilent L | Marker

Ref 19.42 dBm Atten 20 dB Rl Sclect Marker

K 12 3 4

1R thI II WI . 1

%u. fge Maormal
r.a'll'l I ""l‘|

| |
ﬂl .Ih
||r|r' Illl i
‘.

Delta
Delta Pair
(Tracking Ref)
|1] I|"'UI'*|I‘I i IJI| Ref b
|I.r Il frl"ﬂr 5 i
e pan Pair
l 4'1. lh"“.lu ‘1..4"-.,1' Span Center
Marker A off
8.000000 MHz
-0.46 dB v
Center 2.412 00 GHz Span 50 MHz v
#Res BW 100 kHz #VBW 100 kHz Sweep 6.04 ms (601 pts)
Middle channel
Agilent L | Marker
Ref 19.42 dBm Atten 20 dB 0.0 dB Se'egt Maarkerd
MNormal
Delta
Delta Pair
(Tracking Ref)
|III "I\]u|’|||.,“‘m Ref A
IJ f \ Ty :
} I Vi, Iy Span Pair
53 FCy ".i"'l"‘il‘r‘m I H‘“JI e | Span Center
2 Marker A o
swp 8.000000 MHz
0.06 dB v
Center 2.437 00 GHz Span 50 MHz v
#Res BW 100 kHz #VBW 100 kHz Sweep 6.04 ms (601 pts)
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High channel
Agilent L | Marker
Select Marker
Ref 19.42 dBm Atten 20 dB T
m ik |%'-'u'| . MNormal
i L i ditl
] |
IFII‘I'.Il ;
¥ Delta
. Delta Pair
A l.[ IL', {Tracking Ref)
| Ui h | I pruhlqll e J Reef A
Vi S2 Y W 1l Iy ,
o el MM i I |l| ety Span Pair
g My ¥ W Span Center
0 Marker A o
swp 8.000000 MHz
-1.09 dB v
Center 2.462 00 GHz Span 50 MHz el
#Res BW 100 kHz #VBW 100 kHz Sweep 6.04 ms (601 pts)
OFDM : 802.11g
Low channel
Agilent L | Marker
Ref 19.42 dBm Atten 20 dB Select Marker
#Peak 2 3 d
MNarmal
Delta
IJ' :
+r‘. Delta Pair
it king R
Lghv o .-.}.m.-'-f"'" ! Refmac "8 &
7 L Ll
V1 S2puil Span Pair
Span Center
Marker A O
15.170000 MHz
-0.99 dB v
Center 2.412 00 GHz Span 50 MHz el

#VBW 100 kHz

#Res BW 100 kHz

Sweep 6.04 ms (601 pts)
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Middle channel
Agilent L | Marker
Ref 19.42 dBm Atten 20 dB Sele;:t Magrker4
MNormal
Delta
Delta Pair
(Tracking Ref)
Ref A
Span Pair
Span Center
Off
Center 2.437 00 GHz Span 50 MHz 1l\rl?ge
#Res BW 100 kHz #VBW 100 kHz Sweep 6.04 ms (601 pts)
High channel
Agilent L | Marker
Ref 19.42 dBm Atten 20 dB Select Marker
#Peak 2 3 4
MNormal
Delta
Delta Pair
(Tracking Ref)
Ref h
Span Pair
Span Center
Off
Center 2.462 00 GHz Span 50 MHz M?;e

es BW 100 k

100 kHz

Sweep 6.04 ms (601 pts)
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OFDM : 802.11n-HT20
Low channel
Agilent L | Marker
Ref 19.42 dBm Atten 20 dB Sele;:t MaSrkerd
1R 0 MNarmal
i Ttk r.,,-lL |vj:,|_ 4 '-*"l Q
|\'~1'| ¥ '\"11|
| Delta
Delta Pair
n (Tracking Ref)
el hw"‘l{aﬁ'.' y Ref A
Span Pair
Span Center
aif):
Fran | Marker A o
swp 15.170000 MHz
-1.42 dB
c hlore
enter 2.412 00 GHz Span 50 MHz 1 0f2
#Res BW 100 kHz #VBW 100 kHz Sweep 6.04 ms (601 pts)
Middle channel
Agilent L | Marker
Ref 19.42 dBm Atten 20 dB Select Marker
#Peak 1 2 2 4
MNormal
Delta
Delta Pair
(Tracking Ref)
Ref iy
Span Pair
Span Center
Marker A off
15.170000 MHz
4.30 dB
c hlore
enter 2.437 00 GHz Span 50 MHz 1 0f2

#Res BW 100 kHz #VBW 100 kHz

Sweep 6.04 ms (601 pts)
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High channel

Agilent

Ref 19.42 dBm

fn.\i"“ﬂ""""‘"h
i

vt szt
S3 FC

aif):
FTun
Swp

Marker A

-0.99dB

Center 2.462 00 GHz
#Res BW 100 kHz

hlarker

Select Marker

Atten 20 dB 1 2 3 4

MNormal

Delta

Delta Pair
(Tracking Ref)
Ref b

1:,4.' *

| frt-r.r i ‘M'I

x
ln'h'brﬁ"]li.l.fhjw,dw“ ,
R I‘*' N .
Mt ey S pan Pair

Span Center

Off

15.170000 MHz

hlore
1 0of2

Span 50 MHz
Sweep 6.04 ms (601 pts)

#VBW 100 kHz
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4. Maximum peak output power measurement

4.1. Test setup

Power
sensor

EUT

4.2. Limit

According to §15.247(b)(3), for systems using digital modulation in the 902 ~ 928 M, 2 400 ~2 483.5 M, and 5
725 ~ 5 850 Mz band: 1 Watt. As an alternative to a peak power measurement, compliance with the one watt
limit can be based on a measurement of the maximum conducted output power. Maximum Conducted output
Power is defined as the total transmit power delivered to all antennas and antenna elements averaged
across all symbols in the signaling alphabet when the transmitter is operating at its maximum power control
level. Power must be summed across all antenna elements. The average must not include any intervals
during which the transmitter is off or is transmitting at a reduced power level. If multiple modes of operation
are possible (e.g., alternative modulation methods), the maximum conducted output power is the highest
total transmit power occurring in any mode.

According to §15.247(b)(4), the conducted output power limit specified in paragraph(b) of this section is
based on the use of antenna with directional gains that do not exceed 6 dBi. Except as shown in
paragraph(c) of this section, if transmitting antenna of directional gain greater than 6 dBi are used, the
conducted output power from the intentional radiator shall be reduced below the stated values in paragraph
(b)(1), (b)(2), and (b)(3) of this section , as appropriate, by the amount in dB that the directional gain of the
antenna exceeds 6dBi.

4.3. Test procedure

1. Place the EUT on the table and set it in the transmitting mode.
2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to power
sensor
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4.4. Test result
Ambient temperature (24+2)C
Relative humidity . 49 % R.H.
. Channel Attenuator + Peak Power Peak Power
OF:\:::;;on Channel Frequency Cable offset Limit Limit
(M) (dB) (dB m) (dB m)
Low 2412 19.32 30
DSSS .
(802.11b) Middle 2437 19.50 30
High 2462 19.69 30
Low 2412 24.71 30
OFDM .
(802.11g) Middle 2437 14.97 24.92 30
High 2 462 24.96 30
Low 2412 23.77 30
OFDM .
802.11n-HT20 Middle 2437 24.02 30
High 2462 24 .21 30
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5. Power spectral density measurement

5.1. Test setup

Spectrum
Analyzer

EUT Attenuator

5.2. Limit

According to §15.247(e), For digitally modulated system, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dB m in any 3 kiz band any time interval of
continuous transmission. This power spectral density shall be determined in accordance with the provisions
of paragraph(b) of this section. The same method of determining the conducted output power shall be used
to determine the power spectral density

5.3. Test procedure

1. Place the EUT on the table and set it in transmitting mode
Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
spectrum analyzer.

2. Set the spectrum analyzer as RBW = 3 kllz, VBW = 10 kllz, Span = 300 kiz, Sweep = 100 s

3. Record the max reading.

4. Repeat the above procedure until the measurements for all frequencies are completed.
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5.4. Test result

Ambient temperature (24+2)C
Relative humidity 47 % R.H.
Final RF Power
. Frequency Level in Limit
Operation Mode (k) 3 Kz BW (dB m)
(dB m)
2412 -4.66
DSSS
802 11b 2437 -4.28
2 462 -4.33
2412 -9.39
OFDM
802.11g 2437 -9.09 8
2462 -8.92
2412 -10.38
OFDM
802.11n-HT20 2437 -10.12
2462 -10.09
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DSSS : 802.11b

Low channel

Middle channel

Agilent Trace
Mkr1 2.411 337 2 GHz
Ref 19.42 dBm Atten 20 dB 466 dBm 5 Trac%
Clear Write
A ANt ot ?".-.-.""\'-J'r!.:"'I""1i|l'!\4",-‘J\-H'\-'YJ\W-A“.-J“'».T.\ﬁ"rl‘\\-f-k-J""'r'l,*-!—.l'r'r.,",-.“l_‘,,J.f'...‘lp..',.ﬂ.r,. i
hax Hold

ffg;k Marker
swp 2.411337200 GHz
-4 .66 dBm

Center 2.411 416 7 GHz Span 300 kHz
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

s Agilent L | Trace
2.436 274 0 GHz
Ref19.42 dBm Atten 20 dB 4.28 dBm , Trac93
Clear Write
105" :t -«h%.wv\hn'n-tmn-a'.,,~‘~.r-.iL"'Ff-.-u'.«"frl-.-v—w.-kﬂ ot U PRI PR P el
hax Hold
Min Hold
Wi
Marker Blank
2.436274000 GHz
-4.28 dBm
Center 2.436 416 7 GHz Span 300 kHz
es BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.

SGS Korea Co., Ltd. (Gunpo Laboratory) 18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, Korea, 435-040

Tel. +82 31 428 5700/ Fax. +82 31 427 2371

www.kr.sgs.com/ee



Report Number:  F690501/RF-RTL005025-2 Page: 37 of 46

High channel
Agilent L | Peak Search
Mkr1 2.4613525 GHz
Ref 19.42 dBm Atten 20 dB 433 dBm MNext Peak
Next Pk Right
»-'I';a'.~v.<'.\-\-'-J"r:H-{-<'-.'-4-'.-r-'-'-.4.a*ﬁv-A-r-w.-\-.r...-'--1.-'u4-.i';.-‘.-\,.-l,1.-.-<,-«4-..a-4._-m...t,.-L...«,-N,m-'-.u-1_,,._.-m‘,.,._.‘L_rk;a._,,»..',,‘,r‘_r...___ hh
Mext Pk Left
lin Search
Fk-Pk Search
lkr © CF
2.461352500 GHz
-4.33 dBm v
Center 2.461 416 7 GHz Span 300 kHz ’ el
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
OFDM : 802.11g
Low channel
e Arilent L | Trace
Mkr1 2.412 590 9 GHz
Ref19.42 dBm Atten 20 dB 9.39 dBm , Trac93
Clear Write
hax Hold
Min Hold
Wi
Elanlk
Center 2.412 583 3 GHz Span 300 kHz
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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Middle channel
Agilent L | Trace
Mkr1 2.437 590 9 GHz
Ref 19.42 dBm Atten 20 dB 9.09 dBm , Trac93
Clear Write
hlax Hold
Iin Hold
Wiew
Elank
2.437590900 GHz
-9.09 dBm
Center 2.437 583 3 GHz Span 300 kHz ~
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
High channel
H Agilent L | Peak Search
Mkr1 2.462 590 4 GHz
Ref 19.42 dBm Atten 20 dB 8.92 dBm Mext Peak
Next Pk Right
Mext Pl Left
hin Search
V1 S2
53 FC Plk-Fk Search
aif):
psox | Marker Mkr ® CF
swp | 2.462590400 GHz
-8.92 dBm
c hlore
enter 2.462 583 3 GHz Span 300 kHz 10f2

#Res BW 3 kHz #VBW 10 kHz

#Sweep 100 s (601 pts)

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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OFDM : 802.11n-HT20
Low channel
Agilent L | Peak Search
Mkr1 2.413 2314 GHz
Ref 19.42 dBm Atten 20 dB -10.38 dBm Mext Peak
Next Pk Right
[ RS e  T ey g “'l'""'-'*"'J"""\'-'r—-\-+--ﬁ'm"-‘ﬁ\a..-dm.a.. sy Mext Pl Left
hin Search
Pk-Pk Search
Mlkr @ CF
Center 2.413 250 0 GHz Span 300 kHz | M?;e
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
Middle channel
Agilent L | Trace
Mkr1 2.438 230 9 GHz
Ref 19.42 dBm Atten 20 dB -10.12 dBm 5 Trac93
Clear Write
fa i et A ‘Jﬁ"ﬁ"'ﬂmﬂ""""f"""“"'-'*"""""f-‘-q-\,-.r-,..-.1f'k,f"4|'-.~‘,\m il Maxx Hold
hin Hold
Wiew
Elank

-10.12 dBm

Center 2.438 250 0 GHz
#Res BW 3 kHz

2.438230900 GHz

Span 300 kHz |

#VBW 10 kHz #Sweep 100 s (601 pts)

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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High channel
e Arilent L | Trace
Mkr1 2.463 244 5 GHz
Ref 19.42 dBm Atten 20 dB -10.09 dBm , Trac93
Clear Write
1-..»«-.m.m.--m"“"1"\"‘ et l-'“"‘1"""ﬁ“'i‘»*-"”‘h‘ﬁ-‘_.-\‘ﬁ-'-u....v.-.~4r._.._.n,,-.g,,-.i\,u‘-ﬂq\.,,,_.- ooty Manx Hold
Min Hold
Wi
aif):
psok | Marker Blank

swp 2.463244500 GHz
-10.09 dBm

Center 2.463 250 0 GHz
#Res BW 3 #VBW 10 kHz

Span 300 kHz
#Sweep 100 s (601 pts)

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test

report cannot be reproduced, except in full, without prior written permission of the Company.

SGS Korea Co., Ltd. (Gunpo Laboratory) 18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, Korea, 435-040

Tel. +82 31 428 5700/ Fax. +82 31 427 2371

www.kr.sgs.com/ee



SGS

Report Number :

F690501/RF-RTL005025-2

Page: 41 of 46

6. Transmitter AC power line conducted emission

6.1. Test setup

Shield Room Enclosure

Main Power Source
0.4 m

Cradle

EUT

Table Height
0.8 m

To Test Receiver

6.2. Limit

According to §15.207(a) for an intentional radiator that is designed to be connected to the public utility (AC)
power line, the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kliz to 30 Mk, shall not exceed the limits in the following table, as measured
using a 50 uH/50 ohm line impedance stabilization network(LISN).

Compliance with the provision of this paragraph shall on the measurement of the radio frequency voltage
between each power line and ground at the power terminal. The lower applies at the boundary between the

frequency ranges.

Conducted limit (dB pV)

Frequency of Emission (M)
Quasi-peak Average
0.15-0.50 66-56* 56-46*
0.50 - 5.00 56 46
5.00 — 30.0 60 50

/m] Decreases with the logarithm of the frequency.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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6.3. Test procedures
Radiated emissions from the EUT were measured according to the dictates of ANSI C63.4:2003

1. The test procedure is performed in a 6.5 m x 3.6 mx 3.6 m (LxWxH) shielded room. The EUT along with
its peripherals were placed on a 1.0 m(W)x 1.5 m(L) and 0.8 m in height wooden table and the EUT was
adjusted to maintain a 0.4 meter space from a vertical reference plane.

2. The EUT was connected to power mains through a line impedance stabilization network (LISN) which
provides 50 ohm coupling impedance for measuring instrument and the chassis ground was bounded to
the horizontal ground plane of shielded room.

3. All peripherals were connected to the second LISN and the chassis ground also bounded to the horizontal
ground plane of shielded room.

4. The excess power cable between the EUT and the LISN was bundled. The power cables of peripherals
were unbundled. All connecting cables of EUT and peripherals were moved to find the maximum emission.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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6.4. Test result (Worst case configuration_802.11b)
The following table shows the highest levels of conducted emissions on both phase of Hot and Neutral line.

Ambient temperature
Relative humidity : 47 % R.H.

Frequency range

(24 +2) C

0.15 Mz — 30 Mk

Measured Bandwidth : 9 Hk
Freq. Level (dB uV) : Limit (dB uV) Margin (dB)
(Miz) Q-Peak | Average Line Q-Peak | Average Q-Peak | Average
0.44 445 35.0 H 57.2 47.2 12.7 12.2
1.37 41.8 31.1 H 56.0 46.0 14.2 14.9
2.16 43.2 33.9 H 56.0 46.0 12.8 12.1
19.15 28.7 134 H 60.0 50.0 31.3 36.6
0.16 457 23.8 N 65.5 55.5 19.8 31.7
0.43 42.7 33.8 N 57.3 47.3 14.6 13.5
0.86 37.6 29.7 N 56.0 46.0 18.4 16.3
1.37 37.7 27.9 N 56.0 46.0 18.3 18.1
2.09 37.5 29.7 N 56.0 46.0 18.5 16.3
3.45 30.3 22.7 N 56.0 46.0 25.2 23.3
(=] Note
Line (H) Hot
Line (N) Neutral

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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Plot of conducted power line

Test mode: (Hot)

Level [dBuV]

100
80
~—
60
~—
\

RVAYSM

20

T~
40 4 W V v
\//\

150k 300k 500k

1M 2M  3M 5M 7M 10M
Frequency [HZ]

30M
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Test mode: (Neutral)
Level [dBuV]
100
80
T~
60
~—
T
) ﬂ wll
40 | |} vw W WM ‘
VaRaY gl M\ %\N
20 v v wﬁ“««w‘\v |
0
150k 300k 500k ™ 2M  3M 5M 7M 10M 30M
Frequency [HZz]
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7. Antenna Requirement

7.1. Standard Applicable

For intentional device, according to FCC 47 CFR Section §15.203, an intentional radiator shall be designed
to ensure that no antenna other than that furnished by the responsible party shall be used with the device.
And according to FCC 47 CFR Section § 15.247 (b), if transmitting antennas of directional gain greater than
6 dBi are used, the power shall be reduced by the amount in dB that the gain of the antenna exceeds 6 dBi.

7.2. Antenna Connected Construction

The antenna used of this product is Pattern antenna.
The peak max gain of this antenna is -3.27 dBi.
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