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1. GENERAL INFORMATION

Applicant : LG Electronics MobileComm U.S.A., Inc.

Address : 1000 Sylvan Avenue, Englewood Cliffs NJ 07632

FCCID : ZNFE425G

EUT : Cellular/PCS GSM/GPRS/EDGE(RX Only)/WCDMA/HSDPA Phone with
Bluetooth, WLAN

Model : LG-E425¢

Additional Model(s) 1 LG-E425G, LGE425g, E425¢g, LGE425G, E425G, LG-E431g,
LGE431g, E431g, LG-E431G, LGE431G, E431G

Data ofTest : 2013-01-30 ~ 2013-2-06

Contact person : Cheol Goo Lee

2. EUT DESCRIPTION

Cellular/PCS GSM/GPRS/EDGE(RX Only)/WCDMA/HSDPA Phone with
Bluetooth, WLAN

LG-E425q, LG-E425G, LGE425g, LGE425G, E425g, E425G
LG-E431qg, LG-E431G, LGE431g, LGE431G, E431g, E431G
Model Name ¥ 12 models are same mechanical, electrical and functional.

% The only difference is the model name, which are changed
for marketing purpose.

Product

Power Supply DC 3.7V
Frequency Range 802.11b/g/n(20MHz): 2412 ~ 2462 MHz
2.4GHz Band

= 802.11b: 19.62dBm
Max. RF Output Power - 802.11g: 23.51dBm

= 802.11n (HT20): 23.22dBm

802.11b: DSSS/CCK
802.11g/n(HT20/): OFDM

Internal Antenna (1TX 1RX)
= 2.4GHz Band Max. peak gain: 0.21dBi

Modulation Type

Antenna Specification

TRF-RF-213(01)120309 Page4 / 53
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3. SUMMARY OF TESTS

FCC Part RSS Parameter Limit Test Status
Section(s) Section(s) Condition Note 1
I. Transmitter Mode (TX)
15.247(a) R[SAsé'é}o 6 dB Bandwidth > 500 kHz c
15.247(b) R[iss_i}o Transmitter Output Power < 1Watt C
RSS-210 Out of Band E missions/ Band | 20dBc in any 100kHz
15.247(d) [A8.5] Edge BW Conducted Cc
RSS-210 Transmitter P ower S pectral
15.247(e) [A8.2] Density < 8dBm / 3kHz C
- RSfGGf” Occupied Bandwidth (99%) RSS-Gen(4.6.1) NA
General Field Strength Limits
15.205 RSS-210 | Rastricted Bands and Radiated | <FCC 15.209 limits Radiated c
15.209 [A8.5] o o Note2
Emission Limits)
RSS-Gen . . AC Line
15.207 [7.2.4] AC Conducted Emissions <FCC 15.207 limits Conducted C
15.203 - Antenna Requirements FCC 15.203 - C
Note 1: C=Comply = NC=Not Comply = NT=Not Tested NA=Not Applicable
Note 2: This test item was performed in each axis and the worst case data was reported.
TRF-RF-213(01)120309 Page5 /53
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4. TEST METHODOLOGY

The measurement procedure des cribed in the American N ational Standard forTesting U nlicensed Wireless D evices
(ANSI C63.10-2009) and KDB558074

4.1 EUT CONFIGURATION

The EUT configuration for testing is installed on RF field strength measurement to meet the Commissions requirement

and operating in a manner that intends to maximize its emission characteristics in a continuous normal application.

4.2 EUT EXERCISE

The EUT was operated in the engineering mode to fix the TX frequency that was for the purpose of the measurements.
According to its specifications, the EUT must comply with the requirements of the Section 15.207, 15.209 and 15.247
under the FCC Rules Part 15 Subpart C.

4.3 GENERAL TEST PROCEDURES

Conducted Emissions

According to the requirements in Section 6.2 of ANSI C63.10, the EUT is placed on the turntable, which is 0.8 m above
ground plane and the conducted emissions from theft measured in the frequency range between 0.15 MHz and 30MHz
using CISPR Quasi-peak and Average detector.

Radiated Emissions

The EUT is placed on a turn table, whichis 0.8 m above ground plane. T he turntable s hall rotate360 degrees to
determine the position of maximum emission level. EUT is set 3 m away from the receiving antenna, which varied from
1 m to 4 m to find out the highest emission. And also, each emission was to be maximized by changing the polarization
of receiving antenna both horizontal and vertical. In order to find out the highest emission, the relative positions of the

EUT were rotated through three orthogonal axes according to the requirements in Section 6.3 of ANSI C63.10.

4.4 DESCRIPTION OF TEST MODES

The EUT has been tested withall modes of operating conditions to determine the worst case emission characteristics.

Atest program is used to control the EUT for staying in continuous transmitting mode.

TRF-RF-213(01)120309 Page6 / 53
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5. INSTRUMENT CALIBRATION

The measuring equipment, which was utilized in performing the tests documented herein, has
been calibrated in accordance with the manufacturer's recommendations for utilizing calibration

equipments, which is traceable to recognized national standards.

6. FACILITIES AND ACCREDITATIONS

6.1 FACILITIES
The open area test site(OATS) or semi anechoic chamber and conducted measurement facility
used to collect the radiated and conducted test data are located at the 683-3, Yubang-Dong,
Yongin-Si, Gyunggi-Do, 449-080, South Korea. The site is constructed in conformance with
the requirements.

- Semi anechoic chamber registration Number :678747
6.2 EQUIPMENT
Radiated emissions are measured with one or more of the following types of Linearly polarized
antennas: tuned dipole, bi-conical, log periodic, bi-log, and/or ridged waveguide, horn. Spectrum
analyzers with pre-selectors and peak, quasi-peak detectors are used to perform radiated measurements.
Conducted emissions are measured with Line Impedance Stabilization Networks and EMI Test
Receivers. Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also
used for making measurements.
All receiving equipment conforms to CISPR Publication 16-1, “Radio Interference Measuring

Apparatus and Measurement Methods.”

7. ANTENNA REQUIREMENTS

According to FCC 47 CFR §15.203 :
“An intentional radiator antenna shall be designed to ensure that no antenna other than that furnished by the

responsible party can be used with the device. The use of a permanently attached antenna or of an antenna
that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with the

provisions of this section.”

The internal antenna isattached on the main PCBusing the special spring tension.
Therefore this E.U.T Complies with the requirement of §15.203

TRF-RF-213(01)120309 Page7 / 53
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8. TEST RESULT

8.1 6dB Bandwidth
Test Requirements and limit, §15.247(a)& RSS-210 [A8.2]

The bandwidth at 6dB down from the highest in-band spectral density is measured with a spectrum
analyzer connected to the receive antenna while the EUT is operating in transmission mode at the

appropriate frequencies.

The minimum permissible 6dB bandwidth is 500 kHz.

W TEST CONFIGURATION
Refer to the APPENDIX I.

(w] TEST PROCEDURE
The transmitter output is connected to the Spectrum Analyzer and used following test procedure of KDB558074.

1. Set resolution bandwidth (RBW) = 1-5% of DTS BW, not to exceed 100 KHz.

2. Set the video bandwidth (VBW) = 3 x RBW.
(RBW:100KHz/VBW:300KHz)

3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. Measure the maximum width of the emission that is constrained by the frequencies associatedwith the two outermost
amplitude points (upper and lower) that are attenuated by 6 dBrelative to the maximum level measured in the
fundamental emission.

W TEST RESULTS: Comply

Test Mode pata F"E,?n‘l‘_lez']cy Test Results[MHz]

2412 7.802
802.11b 1Mbps 2437 7.608

2462 7.991

2412 15.839
802.11g 6Mbps 2437 16.177

2462 16.225

2412 16.457
?2%2M1|-1|:) MCSO 2437 16.261

2462 16.605
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WRESULT PLOTS

6 dB Bandwidth Test Mode: 802.11b  &1Mbps&2412MHz

% Agilent R T |Freg/Channel
I

Ch Freq 2.412 GHz Trig Free
Occupied Bandwidth f

Center Freq
2.41260808 GHz

Start Freq
2.39200808 GHz

Stop Freq
243200800 GHz

o I R
S I"'\‘"t't.
7 i CF Step
f ' 4.00080808 MHz
| Auto Man

Freq Offset
0000000080 Hz

: : - Signal Track
Occupied Bandwidth Occ BH % Pwr On 0ff

12.7509 MHz % dB

Transmit Freq Error z
% dB Bandwidth %

Copyright 2000-2007 Agilent Technologies
6 dB Bandwidth Test Mode: 802.11b  &1Mbps&2437MHz
5 Agilent R T |Freg/Channel
I
Ch Freq 2.437 GHz Trig Free
Occupied Bandwidth f

Center Freq
2.43700808 GHz

Start Freq
2.41700808 GHz

Stop Freq
245700800 GHz

CF Step
4.00600680 MHz
M| Auto Man

Freq Offset
0000000080 Hz

#WEH

. . - ' Signal Track
Occupied Bandwidth Occ BH % Pwr On 0ff

12.7694 MHz % dB

Transmit Freq Error 11 z
% dB Bandwidth z

Copyright 2000-2007 Agilent Technologies
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6 dB Bandwidth Test Mode: 802.11b  &1Mbps&2462MHz
5 Agilent R T |Freqfthanne|

Ch Freq 2.462 GHz Trig Free
Occupied Bandwidth i

AL L o T
#'M | Jo it '|‘.'J .,4._;4._._“ E
Yl 1
o & W -
"
,

'
[ Ry N
e, BlF #‘brg ,\'.

Occupied Bandwidth Occ BH % Pwr
12.7296 MHz 3 el

Transmit Freq Error 224 kHz
% dB Bandwidth

On

2.
2.

2.

4,
|| Auto Man

3.00000008 Hz

Center Freq
46260808 GHz

Start Freq
44200808 GHz

Stop Freq
45200000 GHz

CF Step
ARGARGAR MHz

Freq Offset

Signal Track
0ff

Copyright 2000-2007 Agilent Technologies

TRF-RF-213(01)120309
Copyright © 2013, Digital EMC Co., Ltd.

Page10/53



ZNFE425G

DEMC1301-00299 DRTFCC1303-0197
6 dB Bandwidth Test Mode: 802.11g&6Mbps&2412MHz
% Agilent R T |Freg/Channel
.
. Center Freq
Ch Freq 2412 GHz Trig Free 5 41200009 Ghr
Occupied Bandwidth f
Start Freq
239200800 GHz
il Stop Freq
. W TS R S S | S -9 2.43260000 GHz
IlI Il.,_
s “u CF Step
L _“v.,,..;.l,I.,,-.’-'-J"ﬂ'.,w"\.-\'-""' \d'|'L""‘-M“'l-‘rﬂwluﬂ,rh,'l'h_*f 4.000086080 MHz
Auto Man
Freq Offset
B.O00E00AA Hz
#UBH
- - - Signal Track
Occupied Bandwidth Occ BH 7 PWr  99.00 / (i 0ff
16.3663 MHz 3 ) f'
Transmit Freq Error -1
% dB Bandwuidth 15
Copyright 2000-2007 Agilent Technologies
6 dB Bandwidth Test Mode: 802.11g&6Mbps&2437MHz
% Agilent R T |Freg/Channel

e
Ch Freq 2.437 GHz Trig Free

Occupied Bandwidth

Center Freq
243700000 GHz

Start Freq
241700000 GHz

Stop Freq
> |¢-L‘W‘-I-4'f\"""-"J‘Fn--.'-;|,q—p-1‘|HH’I\...-;"P»“"“‘I\'-MI-"‘JQ = 2 . 4 5 ? @ @ @ @ @ G H z
7

l‘*‘

ra S CF Step
,,._,,.‘,,n.a.w'.-,..r...-..w.uh'f-'l1"“" b | 4 AB0ARARE MHz
Auto Man

Freq Offset
0.00080608 Hz

- - - Signal Track
Occupied Bandwidth Occ BH % Pwr e (i 0ff

16.3849 MHz % dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2007 Agilent Technologies
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6 dB Bandwidth Test Mode: 802.11g&6Mbps&2462MHz
- Agilent R T |Freg/Channel

Ch Freq 2.462 GHz Trig Free 25592"@%’@%5 e

Occupied Bandwidth

Start Freq
2.44200808 GHz

Stop Freq
245200800 GHz

o CF Step
TV i B 00000000 MHz
Auto Man

Freq Offset
0000000080 Hz

: : - Signal Track
Occupied Bandwidth Occ BH % Pwr On 0ff

16.3878 MHz % dB

Transmit Freq Error -14
% dB Bandwidth

Copyright 2000-2007 Agilent Technologies
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6 dB Bandwidth Test Mode: 802.11n(HT20)&MCS0&2412MHz
% Agilent R T |Freg/Channel
e
. Center Freq
Ch Freq 2.412 GHz Trig Free 5 41200009 Ghr
Occupied Bandwidth f
Start Freq
2.39208600 GHz
il Stop Freq
_ﬂ_ | s sl i Ih.L‘_H‘_n'J'Ln%-NMI,__Qe 2 - 4 3 2 @ @ @ @ @ G H £
Fl !
. L CF Step
S, ,;.|'p-'a‘m"ii'hvﬁ'p'J"“-'i'h« wrI"w'ﬂ.*\\_ﬂ,-n-‘rnl.'llrhﬂ.ﬂfhl o] 4 o @ @ @ @ @ @ @ @ M H Z
| Auto Man
Freq Offset
B.00060008 Hz
#\EH
- - - Signal Track
Occupied Bandwidth Occ BH 7 PWr  99.00 / (i 0ff
17.4625 MHz 3 Y f'
Transmit Freq Error z
% dB Bandwidth 6.457 MHz
Copyright 2000-2007 Agilent Technologies
6 dB Bandwidth Test Mode: 802.11n(HT20)&MCS0&2437MHz
% Agilent R T |Freg/Channel

I
Ch Freq 2.437 GHz Trig Free 255??"@"@9@%5 o

Occupied Bandwidth

Start Freq
241700000 GHz

Stop Freq
YRR N W P S 245780000 GHz

|
l L

e S 1 CF Step
| H.'..I_*\.\'-'\|"-|,.'1'I’!"“-""rm" \-f'-f.‘li'.'.l.l] oA = A ARARREAR MHz
Auto Man

Freq Offset
0.00080608 Hz

- - - Signal Track
Occupied Bandwidth Occ BH % Pwr e (i 0ff

17.4532 MHz % dB

Transmit Freq Error 7.5 :
% dB Bandwuidth

Copyright 2000-2007 Agilent Technologies
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6 dB Bandwidth Test Mode: 802.11n(HT20)&MCS0&2462MHz
- Agilent R T |Freg/Channel

Ch Freq 2.462 GHz Trig Free 25592"@%’@%5 e

Occupied Bandwidth

Start Freq
2.44200808 GHz

Stop Freq
RV VT I,.,.J,\,,M.,.t...._m.m.q.,_,% 248200000 GHz
] l

/ |

v CF Step
wl,.'ql,"ﬂﬂ.;.l,ﬂ.‘\-“".*‘"m Rl e ARARARAEG MHz
Auto Man

Freq Offset
0000000080 Hz

: : - Signal Track
Occupied Bandwidth Occ BH % Pwr On 0ff

17.4591 MHz % dB

Transmit Freq Error 7
% dB Bandwidth 15 MHz

Copyright 2000-2007 Agilent Technologies
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8.2 Maximum Peak Conducted Output Power
Test Requirements and limit, §15.247(b)& RSS-210 [A8.4]
The maximum permissible conducted output power is 1 Watt.
W TEST CONFIGURATION
Virtual
Power Meter
ATT,

W TEST PROCEDURE:

Power Sensor

EUT

A transmitter antenna terminal of EUT is connected to the input of a power sensor using an appropriate

attenuator and t he total pat h| oss bet ween EUT anda P ower S ensorw as corrected on t he final

measurement data using a power meter’s internal function.

Measurements are made with a br

oadband pow er m eter ca pable o fm aking pea k and av erage

measurements while the EUT is operating in transmission mode at the appropriatefrequencies.

TRF-RF-213(01)120309

Copyright © 2013, Digital EMC Co., Ltd.
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W TEST RESULTS:Comply

- Measurement Data: Comply

- Test Results

Test Result [dBm]
Mode | Channel F"m‘l‘_f;;cy Detector DATA RATE [Mbps]
1 2 5.5 11 NA | NNA | NIA | NIA
PK 1923 | 19.20 | 1921 | 19.17 ; - - -
1 2412
AV 15.10 | 15.03 | 15.06 | 14.92 - - - -
PK 19.06 | 19.02 | 19.05 | 18.99 ; - - -
802.11b 6 2437
AV 14.94 | 14.83 | 14.90 | 14.90 - - - -
PK 19.62 | 1957 | 19.60 | 19.53 - - - -
1 2462
AV 15.60 | 15.49 | 1557 | 15.36 - - - -
Test Result [dBm]
Mode | Channel F";,‘\"n‘l'_fzr]'"y Detector DATA RATE [Mbps]
6 9 12 18 24 36 48 54
PK 2351 | 2344 | 2340 | 2342 | 2337 | 23.44 | 23.40 | 23.43
1 2412
AV 13.18 | 13.15 | 13.07 | 1289 | 1266 | 1254 | 1210 | 11.93
PK 2349 | 2340 | 2335 | 2341 | 2336 | 23.42 | 23.34 | 23.40
802.11g 6 2437
AV 1331 | 1326 | 13.16 | 13.03 | 1281 | 1270 | 12.33 | 12.13
PK 2321 | 2313 | 23.07 | 2311 | 23.05 | 2314 | 23.05 | 23.12
11 2462
AV 13.04 | 12.93 | 12.85 | 1271 | 1254 | 1246 | 1211 | 11.94
Test Result [dBm]
Mode | Channel F"m‘l‘_f;;cy Detector DATA RATE [MCS]
0 1 2 3 4 5 6 7
PK 2320 | 23.04 | 23.03 | 23.09 | 2311 | 2312 | 23.17 | 23.16
1 2412
AV 1213 | 12.09 | 1186 | 1184 | 1175 | 1156 | 11.06 | 11.04
PK 2318 | 23.01 | 22.97 | 23.05 | 23.09 | 23.08 | 23.14 | 23.13
802.11n 6 0437
(HT20) AV 1224 | 1220 | 11.97 | 1193 | 1182 | 1164 | 11.15 | 11.11
PK 2322 | 23.04 | 2301 | 2310 | 2314 | 23.14 | 23.19 | 23.16
11 2462
AV 1235 | 12.32 | 12.03 | 12.00 | 1198 | 1175 | 1120 | 1123
TRF-RF-213(01)120309 Page16 / 53
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DEMC1301-00299

8.3 Maximum Power Spectral Density
Test requirements and limit, §15.247(e)& RSS-210[A8.2]

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.

Minimum Standard —specifies a conducted power spectral density (PSD) limit of 8 dBm in any 3 kHz

band segmentwithin the fundamental EBW during any time interval of continuous transmission.

mTEST CONFIGURATION
Refer to the APPENDIX I.
mTEST PROCEDURE:

The Measurement Procedure Option 1of KDB558074 is used.

1. Set analyzer center frequency to DTS channel center frequency.
2. Set the span to 1.5 times the DTS channel bandwidth.

3. Set the RBW = 3 kHz.

4. Set the VBW = 3 x RBW.

5. Detector = peak.

6. Sweep time = auto couple.

7. Trace mode = max hold.

8. Allow trace to fully stabilize.

9. Use the peak marker function to determine the maximum amplitude level.

10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

W TEST RESULTS: Comply

Test Mode 32:2 F"E,‘\"n‘l‘_lez']cy RBW ngﬁ?

2412 3 kHz 8.05

802.11b 1Mbps 2437 3 kHz 7,60

2462 3 kHz 757

2412 3 kHz 212,30

802.11g 6Mbps 2437 3 kHz 11.59
2462 3 kHz 11.66

2412 3 kHz 212,82

802.11n HT20 |  MCS0 2437 3 kHz 12,74
2462 3 kHz 1344

TRF-RF-213(01)120309

Copyright © 2013, Digital EMC Co., Ltd.
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W RESULT PLOTS

Maximum PKPSD Test Mode: 802.11b&1Mbps & 2412MHz

= Agilent R T |Freg/Channel
Mkrl 2.411 321 4 GHz

Atten 18 dB r _2 GC 4R Center Freq

— ' 241200680 GHz

MM#’W*"“""‘*""'"&%\ P,

Start Freq
/ o Wl 249515000 GHz

Stop Freq
241785000 GHz

CF Step
1.17000808 MHz
Buto Man

Freq Offset
0.00000600 Hz

Signal Track
On 0ff

' #UBH 9.1 kHz S 241 5 (196
Maximum PKPSD Test Mode: 802.11b&1Mbps & 2437MHz
# Agilent R T |Freg/Channel

Otten 10 dR | Center Freq
Atten 10 d5 Wl 5 15700000 GHz

Start Freq
243129500 GHz

Y T 'Hm'ff'ﬂ'-“l‘M¢ ﬁ*ﬂiﬂnﬁﬂ* "
; m‘hﬁ*‘» .“# o l‘*u’r ﬂ‘ *lewﬂ

W W

Stop Freq
244276580 GHz

CF Step
1.14100888 MHz
Buto Man

Freq Offset
0.00000600 Hz

Signal Track
On 0ff

#Res BH 3 kiz WEBH 9.1 kHz 211 5 (1001 pts)

Copyright 2000-2007 Agilent Technologies
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Maximum PKPSD Test Mode: 802.11b&1Mbps & 2462MHz
% Agilent R T |Freg/Channel

7 GHz

W Center Freq
2.46200000 GHz

Atten 18 dB

M | IM, ﬂ' X W
1\% P

Start Freq
245600500 GHz

Stop Freq
246799500 GHz

CF Step
1.19908680 MHz
Buto Man

Freq Offset
A.ARBABEAG Hz

Signal Track
On 0ff

#VBH 9.1 kHz

C 2000-2007 Agilent Technologies
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Maximum PKPSD Test Mode: 802.11g&6Mbps & 2412MHz
2 Agilent R T |Freg/Channel

Atten 10 dB e | Center Freq
il {0 6lf LUl - 11506000 GHz

StartFreq
2. 406812680 GHz

Stop Freq
242388600 GHz

CF Step
2.37600000 MHz
| Auto Man

Freq Offset
B.oe0a6a688 Hz

Signal Track
On 0Off

e WBH 9.1 kHz 521 5 (1001 pts)
Maximum PKPSD Test Mode: 802.11g&6Mbps & 2437MHz
i R T |Freg/Channel

Center Freq
243700680 GHz

StartFreq
242486580 GHz

Stop Freq
2449135080 GHz

" CF Step
I 42706000 MHz
Auto Man

Freq Offset
B.oe0a6a688 Hz

Signal Track
On 0Off

#VBH 9.1 kHz

Copyright 2000-2007 RAgilent Technologies
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Maximum PKPSD Test Mode: 802.11g&6Mbps&2462MHz
% Agilent R T |Freg/Channel

W Center Freq
2.46200000 GHz

Atten 18 dB

StartF
H.f‘a’\*f'hP1"#\J'*-‘Iﬁ({”m“.ﬁr‘mﬁp.,ﬂ.w ||*f'uif'54.Jﬁl,i.,ha\'-*«“.Wth'\**Lru"ﬁmq 2 44553000 GHo
L| —

Stop Freq
2474170080 GHz

CF Step
243408680 MHz
Buto Man

Freq Offset
A.ARBABEAG Hz

Signal Track
On 0ff

#VBH 9.1 kHz

C 2000-2007 Agilent Technologies
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Maximum PKPSD Test Mode: 802.11n(HT20)&MCS0&2412MHz
2 Agilent R T |Freg/Channel

rren 10 AR Center Freq
il {0 6lf Ul - 11506000 GHz

1

StartFreq
2.39965580 GHz

Stop Freq
2424345080 GHz

CF Step
246900000 MHz
Tl Auto Man

Freq Offset
B.oe0a6a688 Hz

Signal Track
On 0Off

H 3 o #JBH 9.1 kHz ; 1
Maximum PKPSD Test Mode: 802.11n(HT20)&MCS0&2437MHz
2 Agilent R T |Freg/Channel

Arren 10 dR iy Center Freq
il {0 6lf 2 43700000 GHz

,,,fhI’e'rw'v‘-'\"-+"ﬁ:'“”ﬂ‘lf “'"N.ﬂf(pﬁl.l"-m r"p’u‘, rIt!ﬂﬂ:"l.l"u"lir'ﬂ"'i"f WA |||'|.I'|J,|;|I
| [ |

I
| Stop Freq
h, 244919580 GHz

StartFreq
242480580 GHz

k"
'&| f CF Step
W W 2.43900000 iz
B Auto Man

Freq Offset
B.oe0a6a688 Hz

Signal Track
On 0Off

TRF-RF-213(01)120309
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Maximum PKPSD Test Mode: 802.11n(HT20)&MCS0&2462MHz

= Agilent R T |Freg/Channel

W Center Freq
2.46200000 GHz

Start Freq
2449545080 GHz

Stop Freq
2.474455080 GHz

CF Step
2. 49168680 MHz
Buto Man

Freq Offset
A.ARBABEAG Hz

Signal Track
On 0ff

#VBH 9.1 kHz

C 2000-2007 Agilent Technologies
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8.4 Out of Band Emissions at the Band Edge/ Conducted Spurious Emissions
Test requirements and limit, §15.247(d)

§15.247(d) specifies that in any 100 kHz bandwidth outside of the authorized frequency band, thepower
shall be attenuated according to the following conditions:

If the peak output power procedureis used to measure the fundamental emission power to demonstrate
compliance to 15.247(b)(3) requirements, then the peak conducted output power measured within any 100
kHz outside the authorized frequency band shall be attenuated by at least 20 dB relative to the maximum
measured in-band peak PSD level.

If the average output power procedure is used to measure the fundamental emission power to
demonstrate compliance to 15.247(b)(3) requirements, then the power in any 100 kHz outside of the
authorized frequency band shall be attenuated by at least 30 dB relative to the maximum measured inband
average PSD level.

In either case, attenuation to levels below the general emission limits specified in §15.209(a) is not required.

W TEST CONFIGURATION

Spectrum Analyzer

e EUT
ooog
o Oooo
FI=R=R=1-1-]-1
n= ©OCooo

)

W TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer.

- Measurement Procedure 1 — Reference Level
Establish the reference level by using the peak PSD procedure of KDB558074to measure the PSD level in any 100

kHz bandwidth (i.e., set RBW = 100 kHz and VBW > 300 kHz) within the DTS channel bandwidth (the channel
found to contain the maximum PSD level can be used to establish the reference level).

- Measurement Procedure 2 - Unwanted Emissions

. Set start frequency to DTS channel edge frequency.

. Set stop frequency so as to encompass the spectrum to be examined.

. Set RBW = 100 kHz.( Actual 1 MHz , See below note)

. Set VBW = 300 kHz.(Actual 3 MHz, See below note)

. Detector = peak.

. Trace Mode = max hold.

. Sweep = auto couple.

8.Allow the trace to stabilize (this may take some time, depending on the extent of the span).

9. Use peak marker function to determine maximum amplitude of all unwanted emissions within any 100 KHz
bandwidth.

NOoO O~ WN =

Note : The conducted unwanted emission was tested using S/A’s measurement function with total 12 sub ranges.
The each sub ranges were set as below.

RBW= 1 MHz, VBW= 3 MHz, SWEEP TIME = AUTO, DETECTOR = PEAK, TRACE = MAX HOLD, SPAN = MAX 3 GHz

(Below 10 GHz) and MAX 5 GHz (Above 10 GHz) , BINS = 10001 (Each sub range below 10 GHz) and 20001 (Each sub
rangeabove 10 GHz)

If the emission level with above setting was close to the limit (ie, less than 3 dB margin) then zoom scan is required using RBW =
100 KHz, VBW = 300KHz, SAPN = 100 MHz and BINS = 2001 to get accurate emission level within 100 KHz BW.

Also the path loss for conducted measurement setup was used as described on the Appendix | of this test report.

TRF-RF-213(01)120309 Page24 / 53
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W RESULT PLOTS

802.11b&1Mbps & 2412MHz

Reference
= Agilent R T |Freg/Channel

Center Freq
241200000 GHz

Start Freq
2486156000 GHz

Stop Freq
241785000 GHz

CF Step
1.17000808 MHz
Buto Man

Freq Offset
0.00000600 Hz

Signal Track
On 0ff

R T |Freg/Channel

Center Freq
240000000 GHz

Start Freq
2.36500000 GHz

Stop Freq
243500000 GHz

CF Step
7.00008008 MHz
Buto Man
hﬂ"ﬁ il‘ll,'pl "
J W, Freq Offset

La ooongo0e Hz

Signal Track
On 0ff

Copyright 2000-2007 Agilent Technologies
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Conducted Spurious Emissions

®

Ref 20 dBm

10 +
0
==10 = = =
D1 -13.44 dBm
--20
=30 ]
10 of [0
-40
» q F L +
i QT T o svmer S S e e
--60
SPUEM 70 3DB
Center 5.015 GHz 997 MHz/ Span 9.97 GHz
Start Stop RBW Freq PwxAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
30.000 M 1.000 G 1.00 M 97.900000 M -35.34 -200.00
1.000 & 2.000 G 1.00 M 1.833100 G -50.45 -200.00
2.000 G 2.400 G 1.00 M 2.396880 G -32.68 -200.00
2.400 G 2.483 & 1.00 M 2.410563 G 11.65 -200.00
2.483 G 3.000 G 1.00 M 2.490369 G -4z2.22 -200.00
3.000 & 6.000 G 1.00 M 3.53%100 & =49.51 =200.00
6.000 & 9.000 G Ao M 8.619000 G -50.01 -200.00
9.000 G 10.000 G 1.00 M 9.648000 G -48.10 -200.00
Ref 20 dBm
—10
-0
==10 = =
Bk =1 4 dBm
e 20
—-30
WE 1 of 10
——-40
sy " a htgerbn sttt ] WMM
--60
SPUEM 70 DB
Center 17.5 GHz 1.5 GHz/ Span 15 GHz
Start Stop RBW Freq PwxAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
10.000 G 12.000 G 1.00 M 10.723100 G -48.46 -200.00
12.000 & 15.000 G 1.00 M 12.900750 G -48.90 -200.00
15.000 & 20.000 G 1.00 M 18.019250 G -46.42 -200.00
20.000 G 25.000 G 1.00 M 24.872500 G -43.71. -200.00
TRF-RF-213(01)120309 Page26 / 53
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802.11b&1Mbps & 2437MHz

Reference

2 Agilent R T |Freqfthanne|

Center Freq
243700680 GHz

o

SUNENU StartFreq
™ 243129580 GHz

Stop Freq
244270580 GHz

CF Step
1.14100008 MHz
Auto Man

Freq Offset
B.oe0a6a688 Hz

Signal Track
On 0Off

Copyright 2000-2007 RAgilent Technologies

Conducted Spurious Emissions

10
0
F-10
Dl =1 2 dBm
= : —
ik .
VRN T TV e e s SR s = T
SPUEM |
Center 5.015 GHz 997 MHz/ Span 9.97 GHz
Start Stop RBW Freq PwxAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
30.000 M 1.000 G 1.00 M 122.829000 M -35.31 =200.00
1.000 G 2.000 & 00 M 1.915300 G -50.05 -200.00
2.000 G 2.400 G L 1 2.399480 G -46.75 -200.00
2.400 G 2.483 G 1.00 M 2.43 11.67 =2
2.483 G 3.00¢ 1.00 M 2 aik -46.56 -200.00
00 & 6.000 G 00 M 3 -49.68 -200.00
6.000 & 9.000 G 1.00 M 8. =50.09 =200:.00
9.000 & 10.000 G 1 M g -48.68 -—-200.00
TRF-RF-213(01)120309 Page27 / 53
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&

Ref 20 dBm

~10
i E3
I SGL
Dl —14.F2 dBm
20
--30
1 5 i 10
-—40
o mtacnah s C3 ot kwwwwwwﬁh
--60
seuEM |
Center 17.5 GHz 1.5 GHz/ Span 15 GHz
Start Stop RBW Freq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
10.000 & 12.000 & 1.00 M 11.793600 G -48.70 -200.00
12.000 & 15.000 G 1.00 M 14.715780 G -48.53 -200.00
15.000 & 20.000 G 1.00 M 18.048750 G -47.02 -200.00
20.000 & 25.800 & 1.00 M 24.813750 G -43.88 -200.00
TRF-RF-213(01)120309 Page28 /53
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802.11b& 1Mbps & 2462 MHz

Reference
# Agilent R T |Fregq/Channel

Center Freq
246200000 GHz

-
- ! .1 il
oI v I'l.

VS

Start Freq
| 2.45600500 GHz

Stop Freq
246799500 GHz

CF Step
1.19906606 MHz
Auto Man
Freq Offset
0.00080608 Hz

Signal Track
On 0ff

1¢ z #\JBH z :p 1. 11 pts)
Copyright 2000-2007 Agilent Technologies
High Band-edge
Freq/Channel

Center Freq

Htten 2.48350000 GHz

StartFreq

gﬂ"‘"ﬂ g
oY 244350000 GHz

Stop Freq
2.51850680 GHz

CF Step
7.00000008 MHz
Auto Man

| .
g .u'il ;

( Freq Offset

L
W,
&«n»,«amw.a.mw&mm‘,.-.,.ml W 0.00000000 Hz

Signal Track
On 0Off

#

Copyright 2000-2007 RAgilent Technologies
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Report No.. DRTFCC1303-0197

®

Ref 20 dBm

Conducted Spurious Emissions

10 -
i
SGL
g8 Jdpm
. o o X
R S VISYY R AEICAWEY BV W4 = SN S S = Yoo
--60
spuemM | -, 3DB
Center 5.01% GHz 997 MHz/ Span 9.97 GHz
Start Stop RBW Freq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
30.000 M 1.000 G 1.00 M 147.758000 M -33.99 -200.00
1.000 & 2.000 G 1.00 M 1.728500 G -49.74 -200.00
2.000 G 2.400 G 1.00 M 2.398760 G -48.71 -200.00
2.400 G 2.483 G 1.00 M 2.4631592 G 1l2.68 -200.00
2.483 G 3.000 & 1.00 M 2.486237 G -43.19 -200.00
3.000 G 6.000 G 1.00 M 3.572400 G -49.72 -200.00
6.000 G 9.000 G 1.00 M 8.256000 G -49.77 -200.00
9.000 G 10.000 G 1.00 M 9.848000 G -48.28 -200.00
Ref 20 dBm
10
=0
=10 i $8 dBm
E= 2o
[  swE 10 of 10
-—40
ad - Atk A hwﬂbv\/quwwawhrhﬂuwauw»w”““J‘JL”r\AWJ&
-—60
spuemM | . 3DB
Center 17.5 GHz 1.5 GHz/ Span 15 GHz
Start Stop REW Freq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
10.000 & 12.000 G 1.00 M 10.812300 G -48.43 -200.00
12.000 & 15.000 G 1.00 M 14.8611200 G -48.32 -200.00
15.000 & 20.000 G 1.00 M 1B.1l37750 G -47.18 -200.00
20.000 G 25.000 & 1.00 M 24.819250 G —-43.86 —200.00

TRF-RF-213(01)120309
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802.11g & 6Mbps& 2412MHz

Reference
# Agilent R T |Fregq/Channel

Center Freq
241200000 GHz

1

| ? n Start Freq
||.,...~le,‘,,» lﬂ“"wu, o rw-lhu,,]rh Ayl Tt 2.40012008 GHz
il

Stop Freq
242385000 GHz

CF Step
‘w 237600000 MHz
Auto Man

Freq Offset
0.00080608 Hz

Signal Track
On 0ff

#\JBH 333 (1081 pts)
Cupyrlght 2000-2007 Agilent Technulugles
Low Band-edge
. Agilent R T |Freq/Channel

Center Freq
2. 40086600 GHz

Start Freq
2.37500000 GHz

Stop Freq
2425600000 GHz

CF Step
“‘ W 5.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On 0ff

#\/BH 3

Copyright 2000-2007 Agilent Technulugles
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Conducted Spurious Emissions

®

Ref 20 dBm

10 +
0
l --10
1
D1 —17.%9 4B
=20
—-30
1 of 0
-40 7
B 4 S e A e
XS VT = e mp———" e W e e s
--60
SPUEM 70 3DB
Center 5.015 GHz 997 MHz/ Span 9.97 GHz
Start Stop RBW Freq PwxrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
30.000 M 1.000 G 1.00 M 96.833000 M -37.680 -=200.00
1.000 & 2.000 G 1.00 M 1.731600 G -50.14 -200.00
2.000 & 2.400 G 1.00 M 2.397040 G -25.95 -200.00
Z2.400 & 2.483 G 1.00 M 2.415898 G 11.59 -200.00
2.483 G 3.000 G 1.00 M Z2.498840 G -40.89 -200.00
3.000 & 6.000 G 1.00 M 3.560400 G -49.08 -200.00
6.000 G 9.000 G 1. M 7.878300 G -49.68 -200.00
9.000 G 10.000 G 1.00 M ©.648100 G -48.36 —-200.00
Ref 20 dBm
—10
0
l —-10
1
)1 —17.%9 dB
e 50 D 1 m
--30
WE 1 of 10
—-40
Rt
LY " Mot A l——MMW
--60
SPUEM 70 3DB
Center 17.5 GHz 1.5 GHz/ Span 15 GHz
Start Stop RBW Freq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [adB]
10.000 G 12.000 G 1.00 M G -48.38 -200.00
12.000 & 15.000 & 1.00 M G -48.28 -200.00
15.000 & 20.000 G 1.00 M 18.403000 G -47.47 -200.00
20.000 G 25.000 G 1.00 M 23.485250 G -44.31 -200.00
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802.11g &6Mbps & 2437M Hz

Reference

4 Agilent R T |Freqfthanne|

Center Freq
243700000 GHz

Start Freq
242486500 GHz

L]

Stop Freq
244913500 GHz

CF Step
2.427000800 MHz
Auto Man

Freq Offset
0.00080608 Hz

Signal Track
On 0ff

i1 KMz #UB z . 3]
Copyright 2000-2007 Agilent Technologies

Conducted Spurious Emissions

gﬁ!
i
T

|t
o
-

SPUEM | _
Center 5.015 GHz 997 MHz/ Span 9.97 GHz
Start Stop RBW Freq
[Hz] [Hz] [Hz] [Hz]
30.000 M 1.000 G 1.00 M 122.150000 M 34.
1.000 & 2.000 G 00 M 1.850700 G 50
2.000 G 2.400 G Lo 1 2.399600 G 36.85
2.400 G 2.483 G 1.00 M 2.431580 G 11..83
483 G 3.00¢ 1.00 M 2.510823 G 42 .37
100 & 6.000 G 00 M 1 8100 G -49%.10 -200.0
6.000 & 9.000 G 00 M 8.455800 G -48.45 -200.0¢
9.000 G 10.000 G i M 2.776800 &G =48, .37 —200.00
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@

Ref 20 dBm

=10
-0
|
Bl =17 ) Bm
F-20
--30
10 of 10
-—40
o2 o = - Y I NS Y. 00 GNPy H.’A_LM—-A-’WWM
--60
seuEm | o
Center 17.5 GHz 1.5 GHz/ Span 15 GHz
Start Stop RBW Freq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
10.000 G 12.000 G 1.00 M 10.333700 & -48.70 -200.00
12.000 G 15.000 @ 1.00'M 12.187380 & -48.32 -200.00
15.000 & 20.000 G 1.00 M 17.505500 G -46.75 —-200.00
20.000 G 25.000 G 1.00 M 24.840500 G -43.77 —-200.00
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802.11g&6Mbps & 24 62MHz

Reference
# Agilent R T |Fregq/Channel

Center Freq
246200000 GHz

Start Freq
244983000 GHz

Stop Freq
247417000 GHz

CF Step
2.43400000 MHz
Auto Man

Freq Offset
0.00080608 Hz

Signal Track
On 0ff

1¢ z #\JBH z (1881 pis)
Copyright 2000-2007 Agilent Technologies
High Band-edge
Freq/Channel

Center Freq
248350680 GHz

StartFreq
2. 44850680 GHz

Stop Freq
2.51850680 GHz

CF Step
7.00000008 MHz
Auto Man

Freq Offset
B.oe0a6a688 Hz

Signal Track
On 0Off

#

Copyright 2000-2007 RAgilent Technologies
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Conducted Spurious Emissions

®

Ref 20 dBm

—10

AL
3 _dBm

SPUEM 70 3DB
Center 5.015 GHz 997 MHz/ Span 9.97 GHz
Start Stop RBW Freq PwxrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
30.000 M 1.000 G 1.00 M 148.146000 M -37.06 -=200.00
1.000 & 2.000 G 1.00 M 1.830200 G -50.11 -200.00
2.000 & 2.400 G 1.00 M 2.395000 & -49.26 -200.00
2.400 G 2.483 G 1.00 M 2.467368 G 11.88 -200.00
2.483 G 3.000 G 1.00 M 2.484326 G 2879 =200.00
3.000 & 6.000 G 1.00 M 3.432600 G -49.01 -200.00
6.000 & 9,000 G de M 8.934300 G -49.23 -200.00
9.000 G 10.000 G 1.00 M 9.401600 G -48.75 -200.00
Ref 20 dBm
—10
0
l F-10
1 i 2
— D =17 3 dBm
—-30
WE 1 of 10
——-40
W
bkt P, i 5 B N W i S e A R oY D W W | i
--60
SPUEM 70 3DB
Center 17.5 GHz 1.5 GHz/ Span 15 GHz
Start Stop RBW Freq PwxAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
10.000 & 12.000 G 1.00 M 10.491700 G -48.57 -200.00
12.000 & 15.000 G 1.00 M 13.487250 G -48.45 -200.00
15.000 & 20.000 G 1.00 M 16.936750 G -46.34 —-200.00
20.000 G 25.000 G 1.00 M 24.055500 G -44.36 -200.00
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802.11n(HT20)&MCS0& 2412M Hz

Reference
# Agilent R T |Fregq/Channel

AP Center Freq
141 dB 241200808 GHz

Start Freq
2.39965500 GHz

Stop Freq
242434500 GHz

CF Step
W 2.469000080 MHz
ball Auto Man

Freq Offset
0.00080608 Hz

Signal Track
On 0ff

1¢ z #\JBH z A ms (1881 pts)
Copyright 2000-2007 Agilent Technologies
Low Band-edge
Freq/Channel

Center Freq
2. 40000680 GHz

StartFreq
2.37500680 GHz

Stop Freq
242500680 GHz

CF Step
5.000aa0a8 MHz
| Auto Man

Freq Offset
B.oe0a6a688 Hz

Signal Track
On 0Off

# 16 ! =

Copyright 2000-2007 RAgilent Technologies
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Conducted Spurious Emissions

®

Ref 20 dBm

—10 F
0
--10
=] D £ S _dBm
—-30
SWE 10 of | O
]—40 1
¥ — oo 4 - 1 P,
--60
spuEM | _o 3DB
Center 5.015 GHz 997 MHz/ Span 9.97 GHz
Start Stop RBW Freq PwxrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
30.000 M 1.000 G 1.00 M ©98.191000 M 38.21 -200.00
1.000 & 2.000 G 1.00 M 1.520800 G -49.11 -200.00
2.000 © 2.400 G 1.00 M 2.399880 G 5.36 —-200.00
2.400 G 2.483 G 1.00 M 2.419197 G 10.96 -200.00
2.483 G 3.000 G 1.00 M 2.486134 G -41.64 -200.00
3.000 & 6.000 G 1.00 M 3.504300 G -49.04 -200.00
6.000 G 9.000 G 1. M 7.057800 G —-49,24 —200.00
8.000 & 10.000 G 1, M ©.892000 G -47.58 -200.00
Ref 20 dBm
—10
-0
F-10
=7 i 8§.39 dBm
--30
it 10 of 10
jiE M
:.%\.a,. ot N N Lk i JMWMWW‘M
--60
SPUEM | . DB
Center 17.5 GHz 1.5 GHz/ Span 15 GHz
Start Stop RBW Freq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
10.000 & 12.000 G 1.00 M 10.338900 G -47.66 =-200.00
12.000 & 15.000 G 1.00 M 14.713%980 G -48.22 -200.00
15.000 G 20.000 G 1.00 M 19.025250 G -46.56 —-200.00
20.000 G 25.000 G 1.00 M 24.795750 G -42.95 -200.00
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FCCID:
Report No.:

ZNFE425G

DRTFCC1303-0197

. Agilent

Ref 15 dBm

1100

# I|_|I E

Reference

pyright 2000-2007 Agilent Technologies

Conducted Spurious Emissions

802.11n(HT20)&MCS0& 2437M Hz

R T |Freqf[:hannel

On

Center Freq
243700000 GHz

Freq Offset
0.00080608 Hz

Signal Track

Start Freq
242480500 GHz

Stop Freq
244919500 GHz

CF Step
243900808 MHz
Auto

. Po  QBm

EH
5
b
I
I
D
S

Man

Off

e =L =+ j.
hiaiaaiiany B SV SN S e FPORTTCOAS e e
—-60
SPUEM .
—-70
Center 5.01% GHz 997 MHz/ Span 9.97 GHz
Start Stop RBW Freq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
30.000 M 1.000 G 1.00 M 123.411000 M -36.00 -200.00
1.000 & 2,000 G 1.00 M 1.807300 G -49,79 =-200.00
2.000 G 2.400 G 1.00 M 2.395400 G -39.74 —-200.00
2.400 & 2.483 G 1.00 M 2.432548 G 11.19 -200.00
2.483 G 3.000 G 1.00 M 2.509790 G -42.48 -200.00
3.000 & 6.000 G 1.00 M 3.315000 G -49.34 -200.00
6.000 G 9.000 G 1.00 M 8.643600 G -48.68 -200.00
9.000 & 10.000 & 1.00 M ©.748200 G 46.53 200.00
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Ref 20 dBm
10
-0
F-10
D1 -17.%6 dBm
=70
F-30——
SWP 10 L0
[ N
oy - U TP TSRO, O T O P WO P O W el
—-60
seumm| o
Center 17.5 GHz 1.5 GHz/ Span 15 GHz
Start Stop RBW Freq PwrAbs ALimit
[Hz ] [Hz] [Hz] [Hz ] [dBm] [dB]
10.000 & 12.000 G 1.00 M 10.671200 G -47.99 —200.00
12.000 G 15.000 G 1.00 M 12.659250 G -47.69 —200.00
15.000 G 20.000 G 1.00 M 18.107500 G -46.49 -200.00
20.000 & 25.000 &G 1.00 M 24.845750 G -42.99 -200.00
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802.11n(HT20)&MCS0& 2462M Hz

Reference
# Agilent R T |Fregq/Channel

Center Freq
246200000 GHz

Start Freq
244954500 GHz

W

Stop Freq
247445500 GHz

CF Step
2.491000800 MHz
Auto Man

Freq Offset
0.00080608 Hz

Signal Track
On 0ff

1¢ z #\JBH z A ms (1881 pts)
Copyright 2000-2007 Agilent Technologies
High Band-edge
Freq/Channel

Center Freq
248350680 GHz

StartFreq
2. 44850680 GHz

Stop Freq
2.51850680 GHz

CF Step
7.00000008 MHz
Auto Man

4 Freq Offset
W s e dovsloin) B.oe0a6a688 Hz

Signal Track
On 0Off

#

Copyright 2000-2007 RAgilent Technologies
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Conducted Spurious Emissions

®

Ref 20 dBm

—10 .
0
l —-10
1 1 =—17.%7 dh
— Da. =13.. dpm
—-30 2
WE 1 of 0
=40
+ mL o & - .
= L S o
--60
SPUEM 70 3DB
Center 5.015 GHz 997 MHz/ Span 9.97 GHz
Start Stop RBW Freq PwxAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dB]
30.000 M 1.000 G 1.00 M 145.236000 M -39.67 -200.00
1.000 & 2.000 G 1.00 M 1.950200 G -49.47 -200.00
2.000 © 2.400 G 1.00 M 2.394080 G -47.93 -200.00
2.400 G 2.483 G 1.00 M 2.457089 G 11.09 -200.00
2.483 G 3.000 G 1.00 M 2.483552 G -28.98 -200.00
3.000 & 6.000 G 1.00 M 3.121560 & -49.48 -200.00
6.000 G 2.000 G dew M 8.125200 G -49,40 -200.00
9.000 & 10.000 G 1.00 M ©.335800 G -48.47 —-200.00
Ref 20 dBm
—~10
-0
! F-10
wem =20 D1 =17 dBm
--30
WE 1 of 10
=40
=°?WJ¢A o . e R A A A A A A AN AR
--60
spuEM | _. 3DB
Center 17.5 GHz 1.5 GHz/ Span 15 GHz
Start Stop RBW Freq PwrAbs ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [AdB]
10.000 & 12.000 & 1.00 M 11.015900 G -47.89 -200.00
12.000 & 15.000 G 1.00 M 13.741500 & -48.43 -200.00
15.000 & 20.000 G 1.00 M 17.698000 G -46.71 -200.00
20.000 G 25.000 G 1.00 M 24.859250 G -43.67 -200.00
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8.5 Radiated Spurious Emissions
Test Requirements and limit,§15.247(d), §15.205, §15.209& RSS-210[A8.5], RSS-Gen [7.2.2]
In any 100kHz bandwidth outside the operating frequency band. In case the emission
fall within the restricted band specified on 15.205(a) and (b), then the 15.209(a) limit in the table below

has to be followed

- FCC Part 15.209(a) and (b)

Frequency (MHz) Limit (uV/m) Measurement Distance (meter)
0.009 - 0.490 2400/F(KHz) 300
0.490 - 1.705 24000/F(KHz) 30
1.705 - 30.0 30 30
30 ~ 88 100 ** 3
88 ~ 216 150 ** 3
216 ~ 960 200 ** 3
Above 960 500 3

** 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. H owever,
operation within these frequency bands is permitted under other sections of this Part, e.g. 15.231 and 15.241..

= FCC Part 15.205 (a): Only spurious emissions are permitted in any of the frequency bands listed below:

MHz MHz MHz MHz GHz GHz
0.009 ~0.110 8.41425 ~ 8.41475 108 ~ 121.94 1300 ~ 1427 3600 ~ 4400 1447 ~14.5
0.495 ~ 0.505 12.29 ~ 12.293 123 ~ 138 1435 ~ 1626.5 45~515 15.35~16.2
2.1735 ~ 2.1905 12.51975 ~ 149.9 ~ 150.05 1645.5 ~ 1646.5 5.35~5.46 17.7~21.4
4125 ~4.128 12.52025 156.52475 ~ 1660 ~ 1710 7.25~7.75 22.01 ~23.12
417725 ~ 417775 12.57675 ~ 156.52525 1718.8 ~ 1722.2 8.025~ 8.5 23.6~24.0
4.20725 ~ 4.20775 12.57725 156.7 ~ 156.9 2200 ~ 2300 9.0~9.2 31.2~31.8
6.215~6.218 13.36 ~ 13.41 162.0125 ~ 167.17 2310 ~ 2390 9.3~9.5 36.43 ~ 36.5
6.26775 ~ 6.26825 16.42 ~ 16.423 167.72 ~173.2 2483.5 ~ 2500 10.6 ~12.7 Above 38.6
6.31175 ~ 6.31225 16.69475 ~ 240 ~ 285 2655 ~ 2900 13.25~13.4
8.291 ~ 8.294 16.69525 322 ~335.4 3260 ~ 3267
8.362 ~ 8.366 16.80425 ~ 399.90 ~ 410 3332 ~ 3339
8.37625 ~ 8.38675 16.80475 608 ~ 614 3345.8 ~ 3358
25.5 ~25.67 960 ~ 1240
37.5~38.25
73~74.6
74.8 ~75.2

= FCC Part 15.205(b): The field strength of emissions appearing within these frequency bands shall not exceed the
limits shown in §15.209. At frequencies equal to or less than 1000 MHz, compliance with the limits in §15.209 shall
be demonstrated using measurement instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz,
compliance with the emission limits in §15.209 shall be demonstrated based on the average value of the measured
emissions. The provisions in §15.35 apply to these measurements.
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Test Configuration

TEST PROCEDURE

3 Meter

Receiving Antenna

Ground Screen

1. The EUT is placed on a turntable, which is 0.8 m above ground plane.
2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

3. EUT is set 3 m away from the receiving antenna, which is varied from 1m to 4m to find out the highest emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna both horizontal and vertical.
6. Repeat above procedures until the measurements for all frequencies are complete.

1-4 Meter

Note : Measurement Instrument Setting for Radiated Emission Measurements.

1. Frequency Range Below 1 GHz

RBW = 100 or 120 KHz, VBW = 3 x RBW , Detector = Peak or Quasi Peak

2. Frequency Range > 1 GHz
Peak Measurement(KDB 558074 Section 10.2.3.2)
RBW =1 MHz , VBW = 3 MHz, Detector = Peak

Average Measurement(KDB 558074 Section 10.2.3.3)
. Set analyzer center frequency to the frequency associated restricted band emission.

. Set span to at least 1 MHz.

.RBW =1 MHZ, VBW = 3 MHz

. The number of measurement points = 1001 (= 2 x SPAN/RBW)

. Sweep Time =1 S (= 10 x (The number of measurement points in sweep) x (Transmission symbol period

1
2
3
4. Detector = Power Average (RMS)
5
6
7

. Perform the measurement over a single sweep.

Note 2))

Note1 : Below duty cycles were used for testing and duty cycle correction factor was included on the test resultsfor 802.11g
and 802.11n(HT20) since they have less than 98 % duty cycle as described below and measured with free run mode..

Band Duty Cycle(%) Ton(ms) Ton+ Torr(Ms) DCF (20log(1/Duty)) (dB)
802.11b 99.04 12.40 12.52 0
802.11g 94.91 2.050 2.160 0.45
2.4GHz 802.11n(HT20) 94.55 1.910 2.020 0.49

Note 2 :The transmission symbol period (in second) is defined as the reciprocal of the symbol rate (in bauds or symbols per
second). Below is the sample calculation to determine minimum sweep time based on the EUT transmission data rate)

Sample Calculation to determine Sweep Time
1. Transmission Symbol Period” is defined as the reciprocal of the symbol rate, R
2. An 802.11b signal operating at 1 Mbps uses BPSK modulation which uses 2 bits/symbol and, thus, has a symbol rate, R of 0.5 Maps.
3. Transmission Symbol Period =1 /Rs =2 us
4. Minimum sweep time = 10 x (number of measurement points in sweep) x ( transmission symbol period) = 10 x 1001 points x 2 us = 20 ms

TRF-RF-213(01)120309
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9KHz ~ 25GHz Data(802.11b & 1Mbps)

= L owest Channel

Frequency | ANT PoEslth-iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) (dBuV/m) (dB)
27.09 H Y PK 30.81 20.00 - -40.00 10.81 29.50 18.69
985.43 H Y PK 28.31 -3.80 - - 24.51 54.00 29.49

2389.84 H Y PK 56.17 -5.24 - - 50.93 74.00 23.07

2390.00 H Y AV 45.63 -5.24 - - 40.39 54.00 13.61

4823.91 H z PK 52.59 1.91 - - 54.50 74.00 19.50

4823.97 H z AV 48.57 1.91 - - 50.48 54.00 3.52
= Middle Channel

Frequency | ANT PoEslth-iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) | (dBuV/m) (dB)
27.13 H Y PK 30.88 20.00 - -40.00 10.88 29.50 18.62
969.94 H Y PK 28.38 -4.00 - - 24.38 54.00 29.62

4873.97 H 4 PK 52.15 2.15 - - 54.30 74.00 19.70
4873.96 H z AV 48.37 2.15 - - 50.52 54.00 3.48

* Highest Channel

Frequency | ANT PoIEsLijt}-on Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) | (dBuV/m) (dB)
27.05 H Y PK 30.90 20.00 - -40.00 10.90 29.50 18.60
969.92 H Y PK 28.20 -4.00 - - 24.20 54.00 29.80

2483.65 H Y PK 57.39 -4.99 - - 52.40 74.00 21.60

2483.68 H Y AV 46.56 -4.99 - - 41.57 54.00 12.43

492417 H z PK 53.67 1.93 - - 55.60 74.00 18.40

4923.96 H z AV 49.32 1.93 - - 51.25 54.00 2.75
Note.

1. Measurement Distance = 3m

2.No other spurious and harmonic emissions were found greater than listed emissions on above table.
3.Above listed point data is the worst case data.

4.Sample Calculation.

Margin = Limit — Result / Result = Reading + T.F+ DCF + Distance Factor/ T.F =AF + CL-AG
Where, T.F = Total Factor, AF = Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,

Distance Factor = 20log(Measurement distance / The measured distance)2

DCF = Duty Cycle Correction Factor.
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9KHz ~ 25GHz Data(802.11g & 6Mbps)

= L owest Channel

Frequency | ANT PoEslth-iron Detector | Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) | (dBuV/m) (dB)
27.08 H Y PK 30.84 20.00 - -40.00 10.84 29.50 18.66
969.95 H Y PK 28.37 -4.00 - - 24.37 54.00 29.63
2390.00 H Y PK 70.35 -5.24 - - 65.11 74.00 8.89
2389.94 H Y AV 54.14 -5.24 0.45 - 49.35 54.00 4.65
4823.94 H z PK 51.33 1.91 - - 53.24 74.00 20.76
4824.02 H z AV 41.13 1.91 0.45 - 43.49 54.00 10.51

= Middle Channel

Frequency | ANT PoEslth-iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) | (dBuV/m) (dB)
27.02 H Y PK 30.95 20.00 - -40.00 10.95 29.50 18.55
985.44 H Y PK 28.11 -3.80 - - 24.31 54.00 29.69
4873.93 H z PK 50.50 215 - - 52.65 74.00 21.35
4874.09 H z AV 40.90 215 0.45 - 43.50 54.00 10.50

* Highest Channel

Frequency | ANT PoIEsLijt}-on Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) | (dBuV/m) (dB)
27.09 H Y PK 30.78 20.00 - -40.00 10.78 29.50 18.72
985.46 H Y PK 28.15 -3.80 - - 24.35 54.00 29.65
248414 H Y PK 73.49 -4.99 - - 68.50 74.00 5.50
2483.53 H Y AV 55.26 -4.99 0.45 - 50.72 54.00 3.28
4924.02 H z PK 49.70 1.93 - - 51.63 74.00 22.37
4923.94 H z AV 39.70 1.93 0.45 - 42.08 54.00 11.92

Note.

1. Measurement Distance = 3m
2. No other spurious and harmonic emissions were found greater than listed emissions on above table.

3. Above listed point data is the worst case data.

4. Sample Calculation.

Margin = Limit — Result / Result = Reading + T.F+ DCF + Distance Factor/ T.F =AF + CL-AG
Where, T.F = Total Factor, AF = Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,

Distance Factor = 20log(Measurement distance / The measured distance)2

DCF = Duty Cycle Correction Factor.
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9KHz ~ 25GHz Data(802.177n HT20 & MCSO0)

= L owest Channel

Frequency | ANT PoEslth-iron Detector | Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) | (dBuV/m) (dB)
2711 H Y PK 30.82 20.00 - -40.00 10.82 29.50 18.68
985.46 H Y PK 28.35 -3.80 - - 24.55 54.00 29.45

2389.76 H Y PK 69.80 -5.24 - - 64.56 74.00 9.44

2390.00 H Y AV 53.65 -5.24 0.49 - 48.90 54.00 5.10

4823.84 H z PK 48.81 1.91 - - 50.72 74.00 23.28

4824.03 H z AV 41.06 1.91 0.49 - 43.46 54.00 10.54
= Middle Channel

Frequency | ANT PoEslth-iron Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) | (dBuV/m) (dB)
27.08 H Y PK 30.95 20.00 - -40.00 10.95 29.50 18.55
969.93 H Y PK 28.33 -4.00 - - 2433 54.00 29.67

4874.05 H z PK 48.51 2.15 - - 50.66 74.00 23.34
4874.11 H z AV 41.82 215 0.49 - 44.46 54.00 9.54

* Highest Channel

Frequency | ANT PoIEsLijt}-on Detector Reading T.F DCF Distance Result Limit Margin
(MHz) Pol (Axis) Mode (dBuV) (dB/m) (dB) Factor(dB) | (dBuV/m) | (dBuV/m) (dB)
27.05 H Y PK 30.86 20.00 - -40.00 10.86 29.50 18.64
969.95 H Y PK 28.14 -4.00 - - 2414 54.00 29.86

2483.55 H Y PK 75.25 -4.99 - - 70.26 74.00 3.74

2483.53 H Y AV 55.70 -4.99 0.49 - 51.20 54.00 2.80

4923.96 H z PK 47.97 1.93 - - 49.90 74.00 24.10

4924.02 H z AV 40.87 1.93 0.49 - 43.29 54.00 10.71
Note.

1. Measurement Distance = 3m
2. No other spurious and harmonic emissions were found greater than listed emissions on above table.
3. Above listed point data is the worst case data.

4. Sample Calculation.

Margin = Limit — Result / Result = Reading + T.F+ DCF + Distance Factor/ T.F = AF + CL-AG
Where, T.F = Total Factor, AF = Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,

Distance Factor = 20log(Measurement distance / The measured distance)2

DCF = Duty Cycle Correction Factor.
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8.6 Power-line Conducted Emissions

Test Requirements and limit, §15.207& RSS-Gen [7.2.2]

For an intentional radiator which 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 kHz to 30 MHz shall not exceed 250 microvolts (The limit
decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz). The

limits at specific frequency range is listed as follows:

Frequency Range Conducted Limit (dBuV)
(MHz) Quasi-Peak Average
0.15~0.5 66 to 56 * 56 to 46 *
05~5 56 46
5~30 60 50

* Decreases with the logarithm of the frequency

Compliance with this provision shall be based on the measurement of the radio frequency

voltage between each power line (LINE and NEUTRAL) and ground at the power terminals.

Test Configuration

See test photographs for the actual connections between EUT and supportequipment.

Test Mode

The all modes of EUT operation were investigated and the worst case mode was reported.

TEST PROCEDURE

1. The EUT is placed on a wooden table 80 cm above the reference groundplane.
2. The EUT is connected via LISN to the test power supply.

3. The measurement results are obtained as described below:

4. Detectors — Quasi Peak and Average Detector.
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W RESULT PLOTS
AC Line Conducted Emissions (Graph)
Test Mode: 802.11b(2.4GHz Band)

& Digital EMC . .
Results of Conducted Emission
Digital EMC
Date : 2013-02-02

Model No. : LG-E425¢g Referrence No. :
Type : Power Supply 120V 60Hz
Serial No. . ldentical prototype Temp/Humi. : 23'C 45%RH.
Test Condition : WLAN Operator : H.S SON
Memao : 802.11b

LIMIT : FCC P15.207 QP
FCC P15.207 AV

oo [dBuV] PHASE: N [QPAV]
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AC Line Conducted Emissions (List)
Test Mode: 802.11b(2.4GHz Band)

Results of Conducted Emission
Digital EMC
Date : 2013-02-02

Model No. . LG-E425g Referrence No. :
Type 4 Power Supply 120V 60 Hz
Serial No. . |dentical prototype Temp/Humi. 1 23'C 45%RH.
Test Condition : WLAN Qperator : HSSON
Memo : 802.11b
LIMIT : FCC P15.207 QP
FCC P15.207 AV
NO FREQ READING C.FACTOR RESULT LIMIT MARGIN PHASE
QP AV QP AV QP AV QP AY
[MHz] [dBuV] [dBuV] [dB] [dBuV] [dBuV] [dBuV] [dBuV] [dBuV] [dBuV]
1 0.15006 40.6 32.5 6.2 40.8 32.7 66.0 56.0 25.2 23.3 N
2 018781 36.9 27.3 0.2 3.0l 8%sh 64,2 54.2 2+l 267 N
3 0.29859% 40.2 34.4 B2 40.4 34.6 60.3 50.:3 1859 15e N
4 0.33619 45.7 40.8 0.2 45.9 41.0 59.3 49.3 13.4 7.3 N
5 0.74646 43.1 35.6 0.2 43 .3 35,8 56.0 46.0 127 102 N
6 1.41850 42.2 34.0 03 42.5 34.3 56.0 46.0 18<5 117 N
T 2.27700 40.2 21.5 0.3 40.5 31.8 56.0 46.0 15.5 14.2 N
8 3.88150 35.8 25.2 0.3 36.1 25.5 56.0 46.0 18.2 205 N
9 8.39400 27.0 17.8 0.7 Zilwd 18ub 60.0 50.0 32+8. 815 N
10 -25.05500 35.2 29.8 1.0 36.2 30.8 60.0 50.0 23.8 19.2 N
11 0.15006 34.4 25.3 0.2 34.6 25.5 66.0 56.0 31.4 30.5 L
12 018728 329 1T:E 0.2 331 1WT 64.2 54.2 Jll 3Beb L
13 029865 383.8 259 Q=2 340 261 60.3 508 2643 24.2 L
14 0.33718 34.7 23.5 0.2 34.9 23.7 59.3 49.3 24.4 25.6 L
15 0.67826 31.3 18.9 O Slwh 1057 560 46.0 24.5 26.9 L
16 1.46750 29.2 19.3 0.3 28.5 19.6 56.0 46.0 26.5 26.4 L
17 2.29600 27.4 17.0 0.3 290 L. R 56.0 46.0 28.3 28.% L
18 3.13200 24.9 16.2 0.3 25:.2 16.5 56.0 46.0 30.8 29.5 L
19 8.81650 1%.6 13.0 07 208 18T 60.0 50.0 39.7 36.3 L
20 25.05800 27.8 26.5 1.9 28.8 .27.5 60.0 50.0 31+2' 22.5 L
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8.70ccupied Bandwidth
Test Requirements, RSS-Gen [4.6.1]

When an occupied bandwidth value is not specified in the applicable RSS, the transmitted signal bandwidth

to be reported is to be its 99% emission bandwidth, as calculated or measured.

W TEST CONFIGURATION

Refer to the APPENDIX I.

w] TEST PROCEDURE

The resolution bandwidth shall be set to as close to 1% of the selected span as is possible without being below 1%.
The video bandwidth shall be set to 3 times the resolution bandwidth. Video averaging is not permitted.

Where practical,a sampling detector shall be used given that a peak or peak hold may produce a wider bandwidth
than actual.

W TEST RESULTS: N/A
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9. LIST OF TEST EQUIPMENT

Cal.Date Next.Cal.Date
Type Manufacturer Model (yy/mm/dd) (yy/mmidd) S/IN

Spectrum Analyzer Agilent E4440A 12/09/18 13/09/18 MY45304199

Spectrum Analyzer Agilent E4440A 12/10/22 13/10/22 US45303051
12/02/06 13/02/06

Spectrum Analyzer Rohde Schwarz FSQ26 200445
13/02/14 14/02/14

Power Sensor Rohde Schwarz NRP-Z81 12/06/28 13/06/28 1137.9009.02-101001-EA

Virtual Power Meter(S/W) | Rohde Schwarz R&S Power Viewer Plus - - V4.1.0
12/03/05 13/03/05

Digital Multimeter H.P 34401A 3146A13475
13/02/27 14/02/27
12/03/05 13/03/05

Signal Generator Rohde Schwarz SMR20 101251
13/02/27 14/02/27

Vector Signal Generator Rohde Schwarz SMJ100A 13/01/08 14/01/08 100148

Thermo hygrometer BODYCOM BJ5478 12/06/20 13/06/20 120612-2
12/03/05 13/03/05

DC Power Supply HP 6622A 3448A03760
13/02/27 14/02/27

High-pass filter Wainwright WHNX3.0 12/09/17 13/09/17 9

BILOG ANTENNA SCHAFFNER CBL6112B 12/11/06 14/11/06 2737

LOOP Antenna Schwarzbeck FMZB1513 12/09/24 13/09/24 1513-128

HORN ANT ETS 3115 12/02/20 14/02/20 6419

HORN ANT A.H.Systems SAS-574 11/03/25 13/03/25 154

Attenuator (3dB) WEINSCHEL 56-3 12/09/17 13/09/17 Y2342

Amplifier (22dB) H.P 8447E 13/01/08 14/01/08 2945A02865
12/03/05 13/03/05

Amplifier (30dB) Agilent 8449B 3008A00370
13/02/27 14/02/27
12/03/06 13/03/06

EMI TEST RECEIVER R&S ESCI 100364
13/02/27 14/02/27

CVCF KIKUSUI PCR1000L 12/09/15 13/09/15 14110610

LISN R&S ESH2-75 12/09/18 13/09/18 828739/006

TRF-RF-213(01)120309

Copyright © 2013, Digital EMC Co., Ltd.

Page52 / 53




DEMC1301-00299

FCCID:

Report No.:

ZNFE425G
DRTFCC1303-0197

APPENDIX |

Conducted Test set up Diagram &Path lossinformation

*Conducted Measurement(30MHz ~ 26.5GHz)

Spectrum Analyzer

T == EUT
0 E ]
ATT
Cable A
Path loss value information
Frequency Path Loss Frequency Path Loss

(GHz) (dB) (GHz) (dB)
0.03 2.97 10 4.07
1 3.03 15 4.41
2.412 ~ 2.462 3.16 20 4.63
5 3.31 26.5 4.89

Note. 1: The path loss from EUT to Spectrum analyzer was measured and used for test.

Path loss (=S/A’s offset value) = Cable A + ATT(Attenuator, Applied only when it was used externally)

Note. 2: For conducted spurious emissions, the path loss values were saved as the transducer factor on the
spurious measurement function of the spectrum analyzer and the transducer factor of tested frequency
is calculated and corrected automatically by the spectrum analyzer’'s measurement function.
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