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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.
416, MAETAN 3-DONG, YEONGTONG-GU
SUWON-CITY, GYEONGGI-DO 443-742, SOUTH KOREA

EUT DESCRIPTION: 802.11 B/G/N 1X1 HT20, HT40, +BT4.0 (LE) +
GSM1900/WCDMABS850 & 1900MHz/LTE AND NFC BAR PHONE

MODEL: SHV-E470S

SERIAL NUMBER: 1693673-VS

DATE TESTED: AUGUST 5-17, 2013

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

UL CCS tested the above equipment in accordance with the requirements set forth in the above
standards. All indications of Pass/Fail in this report are opinions expressed by UL CCS based on
interpretations and/or observations of test results. Measurement Uncertainties were not taken into
account and are published for informational purposes only. The test results show that the equipment
tested is capable of demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. This document may not be altered or revised in any way
unless done so by UL CCS and all revisions are duly noted in the revisions section. Any alteration of
this document not carried out by UL CCS will constitute fraud and shall nullify the document. This
report must not be used by the client to claim product certification, approval, or endorsement by
NVLAP, NIST, any agency of the Federal Government, or any agency of any government.

Approved & Released For UL CCS By: Tested By:
s . o
PHILIP KIM ROLLY ALEGRE
EMC Program Manager WISE LAB TECHNICIAN
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2, FCC CFR
47 Part 15, ANSI C63.10-2009, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia Street,
Fremont, California, USA.

UL CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be
viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been calibrated in

accordance with the manufacturer's recommendations, and is traceable to recognized national
standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests performed
on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 494 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an 802.11 A/B/G/N/AC 1X1 HT20, HT40, HT80 + BT4.0 (LE) + GSM/ WCDMA / LTE BAR
PHONE.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power

(MHz) (dBm) (mW)
2412 - 2462 802.11b 16.8 47.86
2412 - 2462 802.11g 14.4 27.54
2412 - 2462 802.11n HT20 12.4 17.38
5745 - 5825 802.11a 12.3 16.98
5745 - 5825 802.11n HT20 11.3 13.49
5755 - 5795 802.11n HT40 11 12.59

Note: The measurements for the 5745 - 5825 MHz band including 80MHz 802.11ac channel at 5775
MHz are measured and documented for compliance in the UNII test report in accordance with FCC
KDB 644545 D01/D02 Alternative procedure.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS
The radio utilizes an FPCB antenna, with a maximum gain of -1.1 dBi for 2.4GHz and -0.04dBi for

5GHz

5.4. SOFTWARE AND FIRMWARE

Software version was E470S.001

The firmware used was Android 4.2.2.
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5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to transmit at
the channel with highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was determined
that X orientation was worst-case orientation; therefore, all final radiated testing was performed with the
EUT in X orientation.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter SAMSUNG ETA-U90KWK N/A N/A
Earphone SAMSUNG EO-HS3303WE N/A N/A
I/O CABLES

1 DC Power|1 Mini-USB Shielded 1.2m N/A
2 Audio 1 Mini-Jack Unshielded |1m N/A
TEST SETUP

The EUT is a stand-alone unit during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

HEADSET

AC ADAPTER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this report:

Test Equipment List

Description Manufacturer (Model Asset Cal Date Cal Due
Antenna, Biconolog, 30MHz-1 GHz|[ Sunol Sciences JB1 C01016 08/14/12 08/14/14
Antenna, Horn, 18 GHz ETS 3117 C01006 12/11/12 12/11/13
Antenna, Horn, 25.5 GHz ARA MWH-1826/B | C00980 11/14/12 11/14/13
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 01/16/13 01/16/14
Preamplifier, 26.5 GHz Agilent / HP 8449B C01063 10/22/12 10/22/13
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 10/21/12 10/21/13
PXA SIGNAL ANALYZER Agilent / HP N9030A N/A 05/09/14
LISN, 30 MHz FCC 50/250-25-2 C00626 01/14/13 01/14/14

Reject Filter, 2.4GHz Micro-Tronics BRM50702 N02684 CNR CNR
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7. MEASUREMENT METHODS

KDB 558074 Measurement Procedure PK2 is used for power and PKPSD is used for power spectral
density.

Unwanted emissions within Restricted Bands are measured using traditional radiated procedures.
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8. ANTENNA PORT TEST RESULTS
8.1. 802.11b MODE IN THE 2.4 GHz BAND

8.1.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

Reference to KDB 558074 DTS Meas Guidance 8.0: The transmitter output is connected to a spectrum
analyzer with the RBW set to 100KHz, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel | Frequency | 6 dB Bandwidth [ Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 10.000 0.5
Mid 2437 10.050 0.5
High 2462 10.025 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
He Agilent 09:32:20 Aug 14, 2013

R T

DATE: September 6, 2013

Freg/Channel

Ref 30 dBm #Atten 30 dB

A Mkr1 10.000 MHz
0.09 dB

#Peak
Log

Stop Freq
2.41950000 GHz

Center Freq
241200000 GHz
Start Freq

2 40450000 GHz

25
dBm

#PAvyg

CF Step
150000000 hHz
At hdan|

V1 s2
S3 FC

AA

off):
FTun
Swp

Center 2.412 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 15 MHz
Sweep 1.44 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

6 dB BANDWIDTH MID CH

e Agilent 09:30:10 Aug 14, 2013

R T

Freg/Channel

Ref 30 dBm #Atten 30 dB

& Mkr1 10,050 MHz
-0.33 dB

#Peak
Log

Center Freq
2 43700000 GHz
Start Freq

2 42950000 GHz
Stop Freq

2 44450000 GHz

21
dBm

#PAvy

CF Step
160000000 hHz
At hdan|

V1 s2
S3 FC

AR
off):

FTun
Swp

Center 2.437 000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 15 MHz
Sweep 1.44 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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6 dB BANDWIDTH HIGH CH
e Agilent 09:36:44 Aug 14, 2013 R T |Frequhanne|

A kel 10,025 MHz Conter F

" enter Freq
Ref 30 dBm #Atten 30 dB 0.45 dB
#Peak 245200000 GHz
Log
10 Start Freqg
dB/ 2.45450000 GHz
OHfst
dB - Stop Freq
DI 245550000 GHz

=]
<
>

18

dBm CF Step
) 1.50000000 MHz
#PAvyg Auto Mar|
V1 s2 Freq Offset
$3 FC 0.00000000 Hz

AR

off):

Fﬁ}u,, Signal Track
Swp on O

Center 2.462 000 GHz Span 15 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 1.44 ms {601 pts)
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8.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 13.1722
Mid 2437 13.1740
High 2462 13.2381
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99% BANDWIDTH

99% BANDWIDTH LOW CH
H Agilent 07:56:40 Aug 15, 2013

DATE: September 6, 2013

R T |Fre§fChanneI |

Ch Freg 2.412 GHz

Center Freq

Trig  Free |l 5 43500000 GHz

Occupied Bandwidth

Averages: 100 I

Ref 20 dBm #htten 20 B

| Start Freq
239700000 GHz

#Samp

|
Log 9!

Stop Freqg
242700000 GHz

10

CF Step

dB/

3.00000000 MHz

Auto hdan

Freq Cffset

Center 2.412 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Sweep 2.28 ms (601 pts)

Span 30 MHz 0.00000000 - Hz

Occupied Bandwidth
13.1722 MHz

73725 kHz
16.157 hHz*

Transmit Freq Error
 dB Bandwidth

Dec BYY % Pwr

Signal Track
99.00 % ||on off

xdB  -26.00 dB

99% BANDWIDTH MID CH
# Agilent 07:56:14 Aug 15, 2013

R T |Fre§fChanneI |

Ch Freg 2437 GHz

Center Freq

Trig  Free |l 5 43700000 GHz

Occupied Bandwidth

Averages: 100 I

Ref 20 dBm #htten 20 B

| Start Freq
2.42200000 GHz

#Samp |

Log <~,|

Stop Freqg
245200000 GHz

10

CF Step

dB/

3.00000000 MHz

| | tlan

Freq Cffset

Center 2.437 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Sweep 2.28 ms (601 pts)

Span 30 MHz 0.00000000 - Hz

Occupied Bandwidth
13.1740 MHz

358.076 kHz
16.201 hHz*

Transmit Freq Error
 dB Bandwidth

Dec BYY % Pwr

Signal Track
99.00 % ||on off

xdB  -26.00 dB
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99% BANDWIDTH HIGH CH

DATE: September 6, 2013

e Agilent 07:55:35 Aug 15, 2013 R T |Frea/Channel
|
ChFreq  2.462 GHz Tig_Free | J%‘;SS‘SBDF?HCL
Occupied Bandwidth Averages: 100 I |
| Start Freq
2.44700000 GHz
Ref 20 dBm #htten 20 dB
#Samp Stop Freq
Log N N 247700000 GHz
10 = -
dB/ CF Step
Offst 3.00000000 MHz
10 Auta llan|
dB
Fraq Offset
Center 2.462 00 GHz Span 30 MHz || 00000000 Hz
#Res BW 200 kHz #WBW 620 kHz Sweep 2.28 ms {601 pts)
- - Signal Track
Occupied Bandwidth Occ BYY % Py 99.00 % ||fon off
13.2381 MHz xdB  -26.00 dB
Transmit Freq Ervor -17.234 kHz
¥ dB Bandwidth 16.217 MHz*
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8.1.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Reference to KDB 558074 DTS Meas Guidance 9.2.3: The transmitter output is connected to a power
meter.

RESULTS
Channel [Frequency] Power
(MHz) (dBm)
Low 2412 16.70
Mid 2437 16.80
High 2462 16.80
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8.1.4. OUTPUT POWER

LIMITS

FCC §15.247

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6 dBi. If
transmitting antennas of directional gain greater than 6 dBi are used, the conducted output power from
the intentional radiator shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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RESULTS
Limits
Channel [Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP [Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) [ (dBm) [ (dBm)
Low 2412 -1.10 30.00 30 36 30.00
Mid 2437 -1.33 30.00 30 36 30.00
High 2462 -1.21 30.00 30 36 30.00
Results
Channel |Frequency | Chain 0O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 19.88 19.88 30.00 -10.12
Mid 2437 19.44 19.44 30.00 -10.56
High 2462 20.00 20.00 30.00 -10.00
Page 21 of 121
UL CCS FORM NO: CCSUP4701H

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH

- Agilent 09:48:57

Aug 14, 2013

R T

DATE: September 6, 2013

Freg/Channel

Ref 30 dBm

#Atten 30 dB

A& bkl 10,00 MHz
Band Pwr 19.88 dBm

#Peak

Center Freq
241200000 GHz
Start Freq
240200000 GHz
Stop Freqg
242200000 GHz

#PAvg

CF Step
2.00000000 MHz
Auto hdan

V1 S2
S3 FC

AR
off):

FTun
Swp

Center 2.412 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 20 MHz
Sweep 1 ms {601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—

OUTPUT POWER, Chain 0 MID CH
H Agilent 09:51:41 Aug 14, 2013

R T

A& Mkl 10,05 MHz
Band Pwr 19.44 dBm

Freg/Channel

Center Freq
2 43700000 GHz
Start Freq
242700000 GHz
Stop Freqg

2 44700000 GHz

CF Step
2.00000000 MHz
Auto hdan

V1 s2 Freq Offset
53 FC 0.00000000 Hz
AA

off):
FTun
Swp

Ref 30 dBm
#Peak

#Atten 30 dB

#PAvg

Signal Track
On Off

Span 20 MHz ‘
Sweep 1 ms {601 pts)

Center 2.437 00 GHz
#Res BW 1 MHz

#VBW 3 MHz
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

OUTPUT POWER, Chain 0 HIGH CH
e Agilent 09:53:33 Aug 14, 2013 R T |Frea/Channel

A bkl 10,02 WHz Certter Freq
E;;:E dBm #Atten 30 dB Band Pwr 20.00 dBm 3 45200000 GHz
Log
10 Start Freq
dB/ | 245200000 GHz
OHfst o ¢
10
A ‘ Stop Freq

247200000 GHz

CF Step
. 2.00000000 MHz
#PAvyg Auto Ilan
V1 s2 Freq Offset
$3 FC 0.00000000 Hz

AA

off):
Fﬁ}u,, Signal Track
Swp on O

Center 2.462 00 GHz Span 20 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

8.1.5. PSD

LIMITS

FCC §15.247

The power spectral density conducted from the transmitter to the antenna shall not be greater than 8
dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

PSD Results

Channel | Frequency | Chain O | Limit | Margin

Meas
(MHz) (dBm) | (dBm) | (dB)

Low 2412 -4.88 8.0 -12.9
Mid 2437 -5.68 8.0 -13.7
High 2462 -5.34 8.0 -13.3
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

PSD, Chain 0

PSD, Chain 0 LOW CH
# Agilent 09:57:52 Aug 14, 2013 R T [Freg/Channel

Mkr1 2.411 27 GHz Conter

# 4 ener Fred

Bef .30 dBm #Atten 30 dB 4.88 dBm 5 A1900000 GHz
#Peak

Start Freq

2.40200000 GHz

Stop Freq

242200000 GHz

CF Step
2.00000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp On off

Center 2.412 00 GHz Span 20 MHz | ‘
#Res BW 3 kHz #VBW 10 kHz Sweep 2.109 s (601 pts)

PSD, Chain 0 MID CH
e Agilent 09:56:34 Aug 14, 2013 R T |FregiChannel

Mkr1 2.438 00 GHz Conter

“ enter Freq

Bef .30 dBm #Atten 30 dB -5.68 dBm 5 43700000 GHz
#Peak

Start Freq

242700000 GHz

Stop Freq

244700000 GHz

CF Step
2.00000000 hWHz
At hdan|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp on Off

Center 2.437 00 GHz Span 20 MHz | ‘
#Res BW 3 kHz #VBW 10 kHz Sweep 2.109 s (601 pts)
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

PSD, Chain 0 HIGH CH
e Agilent 09:55:16 Aug 14, 2013 R T |Frea/Channel

Mkr1 2.461 30 GHz
Eef 30 dBm #Atten 30 dB 5.34 dBm 2_%335%55 geHCl
#Peak
Log
10 Start Freqg
dB/ 2.45200000 GHz
Offst
10
dB Stop Freq
DI ¢ 2.47200000 GHz

8.0

dBm CF Step
) 2.00000000 MHz
#PAvyg Auto Mar|
V1 s2 Freq Offset
$3 FC 0.00000000 Hz

AR

off):

Fﬁ}u,, Signal Track
Swp on O

Center 2.462 00 GHz Span 20 MHz | ‘
#Res BW 3 kHz #VBW 10 kHz Sweep 2.109 s (601 pts)

Page 26 of 121

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

8.1.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz 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 kHz 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 §15.209(a)
is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300 kHz,
peak detector, and max hold. Measurements utilizing these settings are made of the in-band reference
level, bandedge (where measurements to the general radiated limits will not be made) and out-of-band
emissions.
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
@ Agilent 09:59:46 Aug 14, 2013

R T

Fr

DATE: September 6, 2013

eqfChannel

Ref 30 dBm #Atten 30 dB

Mkr1 2.436 50 GHz
8.01 dBm

#Peak
Log

10
dB/

Center Freq
2 43700000 GHz
Start Freq
242700000 GHz
Stop Freq

2 44700000 GHz

dBm

#PAvg

2.00000000 MHz
Auto Man

CF Step

V1 52
S3 FC

AA

aff):
FTun

Swp

Center 2.437 00 GHz
#Res BW 100 kHz #WBW 300 kHz

Span 20 MHz
Sweep 1.92 ms {601 pts)

Freq Offset
0.00000000 Hz

On

—

Signal Track
Off
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
e Agilent 10:12:08 Aug 14, 2013

R T

DATE: September 6, 2013

Freg/Channel

Ref 10 dBm

#Atten 10 dB

Mkr1 2.398 00 GHz
-36.12 dBm

#Peak

Center Freq
240000000 GHz
Start Freq
237500000 GHz
Stop Freqg

2 42500000 GHz

-12.0
dBm

#PAvg

CF Step
5.00000000 fWHz
Auto hdan

V1 S2
S3 FC

AR
off):

FTun

Swp

Center 2.400 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms {601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

e Agilent 10:10:47

Aug 14, 2013

RT

|FrquChanneI |

Ref 10 dBm

#Atten 10 dB

Mkr1 2.483 75 GHz
56.07 dBm

#Peak |
Log

10
dB/

Offst
10

dB
Dl

Center Freq
2.48350000 GHz
Start Frag
2.45850000 GHz

Stop Freq
250850000 GHz

120
dBm

#PAvg

CF Step
£.00000000 hHz
Auto hdan|

V1 S2
S3 FC

AR
off):

FTun

Swp

Center 2.483 50 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

OUT-OF-BAND EMISSIONS (SPURIOUS)

OUT OF BAND LOW CH
He Agilent 10:05:28 Aug 14, 2013

R T

DATE: September 6, 2013

Freg/Channel

Ref 10 dBm

#Atten 10 dB

Mkrd 9.64 GHz
£5.73 dBm

#Peak

Center Freq
13.0150000 GHz

Log

Start Freq
300000000 MHz

Stop Freq
26.0000000 GHz

dBm

#PAvyg

CF Step
2BH700000 GHz
At hdan|

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

Marer Trace
1 (1
2 [8)]
2 n
a4 [8)]

X Pis

2.4 GHz
460 MHz
4.23 GHz
0.64 GHz

Amplitude
FE67 dBm
-46.95 dBm
-65.52 dBm
G573 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

|

OUT OF BAND MID CH
W Agilent 10:03:44 Aug 14, 2013

R T

Freg/Channel

Ref 10 dBm

#Atten 10 dB

Mkr3 4.88 GHz
£5.33 dBm

#Peak A

Center Freq
13.0150000 GHz

Log

Start Freq
300000000 MHz

Stop Freq
26.0000000 GHz

dBm

#PAvy

CF Step
2.59700000 GHz
Auto il

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

Marer Trace
1 (1
2 [8)]
E 4]

X Pis

2.45 GHz
460 MHz
4.28 GHz

Amplitude
FI3dBm
-54.05 dBm
-65.52 dBm

llan
Freq Offset
0.00000000 Hz
Signal Track

On Off
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REPORT NO: 13U15753-5B

FCC ID: A3LSHVE470S

OUT OF BAND HIGH CH
w Agilent 10:09:11 Aug 14, 2013

R T

DATE: September 6, 2013

Fraeg/Channel

Ref 10 dBm

£
T

#Atten 10 dB

Mkrd 7.13 GHz
64.23 dBm

#Peak

Center Freq
13.0150000 GHz

Log

10
dB/

Offst

Start Freq
30.0000000 MHz

10

dB

Dl

Stop Freq
26.0000000 GHz

-12.0
dBm

#PAvg

CF Step
255700000 GHz
Auto Man

Start 30 MHz

#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

Marker
1

2
k<]
4

Trace
[8)]
n
[8)]
n

X Bz

245 GHz
510 MHz
482 GHz
T3 GHz

Amplitude
0.12 dBm
-50.57 dBm
6227 dBm
-64.23 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

8.2. 802.11g MODE IN THE 2.4 GHz BAND

8.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

Reference to KDB 558074 DTS Meas Guidance 8.0: The transmitter output is connected to a spectrum
analyzer with the RBW set to 100KHz, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel | Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 16.460 0.5
Mid 2437 16.460 0.5
High 2462 16.420 0.5
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

DATE: September 6, 2013

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
He Agilent 10:24:06 Aug 14, 2013

R T

Freg/Channel

Ref 20 dBm #Atten 20 dB

A Mkrl 16,46 MHz
-0.04 dB

#Peak
Log

Center Freq
241200000 GHz
Start Freq
239950000 GHz
Stop Freq

2 42450000 GHz

2.3
dBm

#PAvyg

CF Step
250000000 MHz
At hdan|

V1 s2
S3 FC

AA

off):
FTun
Swp

Center 2.412 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 25 MHz
Sweep 2.4 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

6 dB BANDWIDTH MID CH
W Agilent 10:25:33 Aug 14, 2013

R T

Freg/Channel

Ref 20 dBm #Atten 20 dB

A Mkrl 16,46 MHz
-0.36 dB

#Peak
Log

Center Freq
2 43700000 GHz
Start Freq

2 42450000 GHz
Stop Freq

2 44950000 GHz

26
dBm

#PAvy

CF Step
260000000 hWHz
At hdan|

V1 s2
S3 FC

AR
off):

FTun
Swp

Center 2.437 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 25 MHz
Sweep 2.4 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

6 dB BANDWIDTH HIGH CH
e Agilent 10:26:49 Aug 14, 2013 R T |Frea/Channel

A& bkl 1642 WHz Conter F

" enter Freq
Ref 20 dBm #Atten 20 dB 0.59 dB
#Peak 245200000 GHz
Log
10 Start Freqg
dB/ 244550000 GHz
Offst &
10
dB Stop Freq
DI 247450000 GHz

<

29

dBm CF Step
) 2.50000000 MHz
#PAvyg Auto Mar|
V1 s2 Freq Offset
$3 FC 0.00000000 Hz

AR

off):

Fﬁ}u,, Signal Track
Swp on O

Center 2.462 00 GHz Span 25 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 2.4 ms {601 pts)
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

8.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 16.5765
Mid 2437 16.5860
High 2462 16.5997
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

99% BANDWIDTH

99% BANDWIDTH LOW CH
# Agilent 07:53:11 Aug 15, 2013

R T

DATE: September 6, 2013

|Fre§fChanneI |

Ch Freg 2.412 GHz

Trig  Free

Occupied Bandwidth Averages: 100

Center Freq
241200000 GHz

Ref 20 dBm #htten 20 B

| Start Freq
239700000 GHz

#Samp

Log ¢

Stop Freqg
242700000 GHz

10

dB/

CF Step

3.00000000 MHz

Auto hdan

Freq Cffset

Center 2.412 00 GHz

Span 30 MHz

#Res BW 200 kHz #WBW 620 kHz Sweep 2.28 ms (601 pts)

0.00000000 Hz

Occupied Bandwidth Occ BYY % Pwr
16.5765 MHz % dB

Transmit Freq Error 22228 kHz
 dB Bandwidth 20,178 MHz*

95.00 %
-26.00 dB

Signal Track
On Off

99% BANDWIDTH MID CH
e Agilent 07:53:40 Aug 15, 2013

R T

|Fre§fChanneI |

Ch Freg 2437 GHz

Trig  Free

Occupied Bandwidth Averages: 100

Center Freq
2 43700000 GHz

Ref 20 dBm #htten 20 B

| Start Freq
2.42200000 GHz

#Samp

Log &

Stop Freqg
245200000 GHz

10

dB/

CF Step

3.00000000 MHz

Auto hdan

Freq Cffset

Center 2.437 00 GHz

Span 30 MHz
#Res BW 200 kHz #WBW 620 kHz Sweep 2.28 ms (601 pts)

0.00000000 Hz

Occupied Bandwidth Occ BYY % Pwr
16.5860 MHz % dB

Transmit Freq Error -13.84% kHz
 dB Bandwidth 20,152 MHz*

95.00 %
-26.00 dB

Signal Track
On Off
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

DATE: September 6, 2013

99% BANDWIDTH HIGH CH

e Agilent 07:54:10 Aug 15, 2013 R T |Frequhanne|
|
ChFreq  2.462 GHz Tig_Free | J%‘;SS‘SBDF?HCL
Occupied Bandwidth Averages: 100 I |
| Start Freq
2.44700000 GHz
Ref 20 dBm #htten 20 dB
#Samp Stop Freq
Log U NSO RO I N 247700000 GHz
10
dB/ =¥ < CF Step
Offst 3.00000000 MHz
10 Auto hdan|
dB
Freq Offset
Center 2.462 00 GHz Span 30 MHg || 100000000 Hz
#Res BW 200 kHz #WBW 620 kHz Sweep 2.28 ms {601 pts)
- - Signal Track
Occupied Bandwidth Occ BYY % Py 99.00 % ||fon off
16.5997 MIHz xdB  -26.00 dB
Transmit Freq Ervor -36.227 kHz
¥ dB Bandwidth 20.048 MHz*
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

8.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Reference to KDB 558074 DTS Meas Guidance 9.2.3: The transmitter output is connected to a power
meter.

RESULTS
Channel [Frequency] Power
(MHz) (dBm)
Low 2412 14.40
Mid 2437 14.10
High 2462 13.60
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

8.2.4. OUTPUT POWER

LIMITS

FCC §15.247

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6 dBi. If
transmitting antennas of directional gain greater than 6 dBi are used, the conducted output power from
the intentional radiator shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

Page 39 of 121

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

RESULTS
Limits
Channel [Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP [Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) [ (dBm) [ (dBm)
Low 2412 -1.10 30.00 30 36 30.00
Mid 2437 -1.33 30.00 30 36 30.00
High 2462 -1.21 30.00 30 36 30.00
Results
Channel |Frequency | Chain 0O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 22.48 22.48 30.00 -7.52
Mid 2437 22.22 22.22 30.00 -7.78
High 2462 21.80 21.80 30.00 -8.20
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH

- Agilent 10:32:33

Aug 14, 2013

R T

DATE: September 6, 2013

Freg/Channel

Ref 30 dBm

#Atten 30 dB

A& Mkl 16546 MHz
Band Pwr 2248 dBm

#Peak

Center Freq
241200000 GHz
Start Freq
239950000 GHz
Stop Freqg
242450000 GHz

#PAvg

CF Step
250000000 MHz
Auto hdan

V1 S2
S3 FC

AR
off):

FTun
Swp

Center 2.412 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 25 MHz
Sweep 1 ms {601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—

OUTPUT POWER, Chain 0 MID CH
H Agilent 10:47:22 Aug 14, 2013

R T

A& Mkl 16546 MHz
Band Pwr 2222 dBm

Freg/Channel

Center Freq
2 43700000 GHz
Start Freq

2 42450000 GHz
Stop Freqg
244950000 GHz

CF Step
250000000 MHz
Auto hdan

V1 s2 Freq Offset
53 FC 0.00000000 Hz
AA

off):
FTun
Swp

Ref 30 dBm
#Peak

#Atten 30 dB

#PAvg

Signal Track
On Off

Span 25 MHz ‘
Sweep 1 ms {601 pts)

Center 2.437 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Page 41 of 121

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

OUTPUT POWER, Chain 0 HIGH CH

DATE: September 6, 2013

e Agilent 10:48:56 Aug 14, 2013 R T |Frequhanne|
A Mkl 16.42 MHz Corter F
" enter Freq
Ref 30 dBm #Atten 30 dB Band Pwr  21.80 dBm 3 AES00000 GHz
#Peak
Log
10 Start Freqg
dB/ s 2.44950000 GHz
Offst @ o
10
dB Stop Freq
247450000 GHz
CF Step
. 250000000 MHz
#PAvyg Auto Ilan
V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA
aff): .
ETun Signal Track
Swp on O
Center 2.462 00 GHz Span 25 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

8.2.5. PSD

LIMITS

FCC §15.247

The power spectral density conducted from the transmitter to the antenna shall not be greater than 8
dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

PSD Results

Channel | Frequency | Chain O | Limit | Margin

Meas
(MHz) (dBm) | (dBm) | (dB)

Low 2412 -9.64 8.0 -17.6
Mid 2437 -9.97 8.0 -18.0
High 2462 -10.07 8.0 -18.1
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

PSD, Chain 0

PSD, Chain 0 LOW CH

e Agilent 10:52:14 Aug 14, 2013

R T

DATE: September 6, 2013

Freg/Channel

Ref 30 dBm

#Atten 30 dB

Mkr1 2.406 38 GHz
9.64 dBm

#Peak

Center Freq
241200000 GHz

Start Freq
239950000 GHz

Stop Freq
2.42450000 GHz

CF Step

250000000 MHz
At hdan|

FTun

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Center 2.412 00 GHz
#Res BW 3 kHz

#VBW 10 kHz

Sweep 2.636 s (601 pts)

Span 25 MHz | ‘

PSD, Chain 0 MID CH
e Agilent 10:51:16 Aug 14, 2013

R T

Freg/Channel

Ref 30 dBm

#Atten 30 dB

Mkr1 2.431 38 GHz
9.97 dBm

#Peak

Center Freq
2 43700000 GHz

Start Freq
2 42450000 GHz

Stop Freq
2.44950000 GHz

CF Step

260000000 hWHz
At hdan|

FTun
Swp

Freq Offset
0.00000000 Hz

Tl Signal Track
On Off

Center 2.437 00 GHz
#Res BW 3 kHz

#VBW 10 kHz

Sweep 2.636 s (601 pts)

Span 25 MHz | ‘
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

PSD, Chain 0 HIGH CH

e Agilent 10:50:26 Aug 14, 2013 R T |Frea/Channel
Mkr1 2.456 38 GHz Corter F
n enter Freq
Ref 30 dB #Atten 30 dB 10.07 dB
sPoak [— en-oe M 2 46200000 GH2

Start Freq
244950000 GHz

i

dB Stop Freq
2.47450000 GHz

M O

8.0

dBm CF Step

. 2.50000000 MHz

#PAvyg Auto Ilan

V1 s2 Freq Offset

S3 FC 000000000 Hz

AA

off: | ol o

ETun Signal Track

Swp on O

Center 2.462 00 GHz Span 25 MHz | ‘

#Res BW 3 kHz #VBW 10 kHz Sweep 2.636 s (601 pts)
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

8.2.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz 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 kHz 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 §15.209(a)
is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300 kHz,
peak detector, and max hold. Measurements utilizing these settings are made of the in-band reference
level, bandedge (where measurements to the general radiated limits will not be made) and out-of-band
emissions.
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
@ Agilent 10:54:06 Aug 14, 2013

R T

Fr

DATE: September 6, 2013

eqfChannel

Ref 30 dBm #Atten 30 dB

Mkr1 2.438 262 5 GHz
3.31 dBm

#Peak
Log

10
dB/

Center Freq
2 43700000 GHz
Start Freq

2 42450000 GHz
Stop Freq
244950000 GHz

dBm

#PAvg

250000000 MHz
Auto Man

CF Step

V1 52
S3 FC

AA

aff):
FTun

Swp

Center 2.437 00 GHz
#Res BW 100 kHz #WBW 300 kHz

Span 25 MHz
Sweep 2.4 ms (2001 pts)

Freq Offset
0.00000000 Hz

On

—

Signal Track
Off

Page 47 of 121

UL CCS
47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701H

TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
- Agilent 11:02:18

Aug 14, 2013

R T

DATE: September 6, 2013

Freg/Channel

Ref 10 dBm

#Atten 10 dB

Mkr1 2.399 80 GHz
-32.17 dBm

#Peak
Log

Center Freq
240000000 GHz

Start Freg
233000000 GHz

Stop Freq
2.41000000 GHz

dBm

CF Step

#PAvyg

2.00000000 hHz
At hdan|

V1 s2
S3 FC

Freq Offset

AR
off):

0.00000000 Hz

FTun
Swp

Signal Track
On Off

Center 2.400 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Sweep 1.92 ms (601 pts)

Span 20 MHz ‘

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
% Aglent 11:00:36 Aug 14, 2013

R T

Freg/Channel

Ref 10 dBm

#Atten 10 dB

Mkr1 2.483 92 GHz
45.05 dBm

Center Freq

#Peak
Log

2.43350000 GHz

10
dB/

Start Freq
2 45850000 GHz

Offst
10

dB
Dl

Stop Freq
2 A0850000 GHz

16.7
dBm

CF Step

#PAvyg

5.00000000 hHz
Auto hdan|

V1 S2
S3 FC

AR
aff}:

Freq Offset
0.00000000 Hz

FTun

Signal Track
On Off

Swp

Center 2.483 50 GHz
#Res BW 100 kHz

#VBW 300 kHz

Sweep 4.8 ms {601 pts)

Span 50 MHz ‘
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

OUT-OF-BAND EMISSIONS (SPURIOUS)

OUT OF BAND LOW CH

He Agilent 10:68:27 Aug 14, 2013

R T

DATE: September 6, 2013

Freg/Channel

Ref 10 dBm

#Atten 10 dB

Mkr2 460 MHz

-59.90 dBm

Center Freq

#Peak

13.0150000 GHz

Log

Start Freq

30.0000000 MHz

Stop Freq

26.0000000 GHz

dBm

CF Step

#PAvyg

259700000 GHz

At hdan|

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

Freq Offset

Marer Trace
1 1
z 1

X Pis
2.4 GHz
460 MHz

Amplitude
0.02 dBm
-58.90 dBm

0.00000000 Hz

Signal Track
On Off

|

OUT OF BAND MID CH

e Agilent 10:57:00 Aug 14, 2013

R T

Freg/Channel

Ref 10 dBm

#Atten 10 dB

Mkr3 7.13 GHz
£6.92 dBm

Center Freq

#Peak

13.0150000 GHz

Log

Start Freq

30.0000000 MHz

Stop Freq

26.0000000 GHz

dBm

CF Step

#PAvy

259700000 GHz

Auto il

Center 13.02 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 25.97 GHz
Sweep 2.482 s (601 pts)

Marer Trace
1 (1
2 [8)]
E 4]

X Pis

2.45 GHz
460 MHz
713 GHz

Amplitude
-1.31 dBm
-G8.01 dBm
-65.92 dBm

llan
Freq Offset
0.00000000 Hz
Signal Track

On Off
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

OUT OF BAND HIGH CH
- Agllent 10:59:30 Aug 14, 2013 R_T |Freg/Channel

Mki2 510 MHz
Ref 10 dBm #Atten 10 dB £5.12 dBm 13%?25‘360': éeHCl
#Peak ql

Log

10 Start Freq
dB/ 30.0000000 MHz
Offst

10
dB Stop Freq
DI 26.0000000 GHz

-16.7
dBm RPN CF Step

. 255700000 GHz
#PAvg Auto Mar|

Start 30 MHz Stop 26.00 GHz ) Freq Offset
#Res BW 100 kHz #WBW 300 kHz Sweep 2.482 s (601 pts) 000000000 Hz
Matker Trace > Pz Amplitude

1 1 245 GHz 287 dBm
2 1 510 MHz G512 dBm

Signal Track
On Off

—
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

8.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND

8.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

Reference to KDB 558074 DTS Meas Guidance 8.0: The transmitter output is connected to a spectrum
analyzer with the RBW set to 100KHz, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel | Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 17.675 0.5
Mid 2437 17.675 0.5
High 2462 17.650 0.5
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

DATE: September 6, 2013

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
He Agilent 11:12:28 Aug 14, 2013

R T

Freg/Channel

Ref 30 dBm #Atten 30 dB

A& Mkrl 17 675 MHz
0.14 dB

#Peak
Log

Center Freq
241200000 GHz
Start Freq
239950000 GHz
Stop Freq

2 42450000 GHz

4.3
dBm

#PAvyg

CF Step
250000000 MHz
At hdan|

V1 s2
S3 FC

AA

off):
FTun
Swp

Center 2.412 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 25 MHz
Sweep 2.4 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

6 dB BANDWIDTH MID CH

W Agilent 11:10:86 Aug 14, 2013

R T

Freg/Channel

Ref 30 dBm #Atten 30 dB

& Mkrl 17 675 MHz
0.11 dB

#Peak
Log

Center Freq
2 43700000 GHz
Start Freq

2 42450000 GHz
Stop Freq

2 44950000 GHz

4.7
dBm

#PAvy

CF Step
260000000 hWHz
At hdan|

V1 s2
S3 FC

AR
off):

FTun
Swp

Center 2.437 000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 25 MHz
Sweep 2.4 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

6 dB BANDWIDTH HIGH CH
e Agilent 11:14:31 Aug 14, 2013 R T |Frea/Channel

A Mkrl 176580 MHz Center F

) enter Freq
Ref 30 dBm ZAtten 30 (B 0.24 dB
#Ppak 2 4B200000 GHz
Log
10 Start Freqg
dB/ 244950000 GHz
Offst
10
dB Stop Freq
DI < © 2 47450000 GHz

(II.Sm CF Step
) 250000000 MHz
#PAvyg Auto Ilan
V1 s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): )

ETun Signal Track
Swp on O

Center 2.462 000 GHz Span 25 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 2.4 ms (1001 pts)
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

8.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 17.7097
Mid 2437 17.7470
High 2462 17.7483
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

99% BANDWIDTH

DATE: September 6, 2013

99% BANDWIDTH LOW CH

#e Agilent 07:52:00 Aug 15, 2013

R T

|FrequhanneI |

Ch Freq 2.412 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100

Center Freq
241200000 GHz

Start Freq

Ref 20 dBm #Atten 20 dB

239700000 GHz

#Samp |

Stop Freq

Log |
10

242700000 GHz

dB/

CF Step

Offst

10

MMAuto

3.00000000 MHz
Ilan)

dB

Freq Offset

Center 2.412 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 30 MHz
Sweep 2.28 ms {601 pts)

0.00000000 Hz

Occupied Bandwidth
17.7097 MHz

31.412 kHz
20.529 MHz"

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Off

99% BANDWIDTH MID CH
e Agilent 07:51:34 Aug 15, 2013

R T |FrequhanneI |

Ch Freq

2.437 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100

Center Freq
2 43700000 GHz

Start Freq

Ref 20 dBm

#Atten 20 dB

2.42200000 GHz

#Samp

Stop Freq

Log

10

245200000 GHz

dB/

Offst

10

dB

Center 2.437 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
Sweep 2.28 ms {601 pts)

CF Step
3.00000000 fHz
At hdan|

Freq Offset
0.00000000 Hz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

17.7470 MHz

-10.595 kHz
20,377 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

99% BANDWIDTH HIGH CH

DATE: September 6, 2013

e Agilent 07:51:06 Aug 15, 2013 R T |Frea/Channel
l
ChFreq  2.462 GHz Tig_Free | J%‘;SS‘SBDF?HCL
Occupied Bandwidth Averages: 100 I |
| Start Freq
244700000 GHz
Ref 20 dBm #Atten 20 dB
#Samp T Stop Freq
Log N | < 247700000 GHz
10
dB/ > < CF Step
Offst ol || 300000000 MHz
10 Auto Ilan
dB
Fraq Offset
Center 2.462 00 GHz Span 30 MHz || 000000000 Hz
#Res BW 200 kHz #WBW 620 kHz Sweep 2.28 ms {601 pts)
- ; Signal Track
Occupied Bandwidth Occ BYY % Py 99.00 % ||fon off
17 7483 MHZ xdB  -26.00 dB
Transmit Freq Ervor -38.453 kHz
¥ dB Bandwidth 20.473 hiHz"
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

8.3.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Reference to KDB 558074 DTS Meas Guidance 9.2.3: The transmitter output is connected to a power
meter.

RESULTS
Channel | Frequency Power
(MHz) (dBm)
Low 2412 12.40
Mid 2437 12.40
High 2462 11.50
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

8.3.4. OUTPUT POWER

LIMITS

FCC §15.247

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6 dBi. If
transmitting antennas of directional gain greater than 6 dBi are used, the conducted output power from
the intentional radiator shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 13U15753-5B

DATE: September 6, 2013
FCC ID: A3LSHVEA470S

RESULTS
Limits
Channel [Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP [Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) [ (dBm) [ (dBm)
Low 2412 -1.10 30.00 30 36 30.00
Mid 2437 -1.33 30.00 30 36 30.00
High 2462 -1.21 30.00 30 36 30.00
Results
Channel |Frequency | Chain 0O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 20.53 20.53 30.00 -9.47
Mid 2437 20.18 20.18 30.00 -9.82
High 2462 19.74 19.74 30.00 -10.26
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH

e Agilent 11:20:22

Aug 14, 2013

R T

DATE: September 6, 2013

Freg/Channel

Ref 30 dBm

#Atten 30 dB

A& Mkl 1768 MHz
Band Pwr 2053 dBm

#Peak

#PAvg

Center Freq
241200000 GHz
Start Freq
239950000 GHz
Stop Freqg
242450000 GHz

CF Step
250000000 MHz
Auto hdan

V1 S2
S3 FC

AR
off):

FTun
Swp

Center 2.412 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 25 MHz
Sweep 1.002 ms (602 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—

OUTPUT POWER, Chain 0 MID CH

- Agilent 11:21:39

Aug 14, 2013

R T

Freg/Channel

Ref 30 dBm

#Atten 30 dB

A& Mkl 1768 MHz
Band Pwr 2018 dBm

#Peak

Center Freq
2 43700000 GHz
Start Freq

2 42450000 GHz
Stop Freqg
244950000 GHz

#PAvg

CF Step
250000000 MHz
Auto hdan

V1 S2
S3 FC

AA

off):
FTun
Swp

Center 2.437 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 25 MHz
Sweep 1.002 ms (602 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

OUTPUT POWER, Chain 0 HIGH CH
e Agilent 11:22:41 Aug 14, 2013 R T |Frequhanne|

A bkl 17 .65 WHz Conter F

# enter Freq
Ref 30 dBm #Atten 30 dB Band Pwr 1974 dBm 5 AFA00000 GHa
#Feak
Log
10 Start Freq
dB/ 244550000 GHz
?0"5‘ & o
dB Stop Freq

247450000 GHz

CF Step
. i | 2.50000000 MHz
#PAvyg Auto Ilan
V1 s2 Freq Offset
$3 FC 0.00000000 Hz

AA

off):
Fﬁ}u,, Signal Track
Swp on O

Center 2.462 00 GHz Span 25 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1.002 ms {602 pts)
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

8.3.5. PSD

LIMITS

FCC §15.247

The power spectral density conducted from the transmitter to the antenna shall not be greater than 8
dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

PSD Results

Channel | Frequency | Chain O | Limit | Margin

Meas
(MHz) (dBm) | (dBm) | (dB)

Low 2412 -12.47 8.0 -20.5
Mid 2437 -12.98 8.0 -21.0
High 2462 -12.87 8.0 -20.9
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

PSD, Chain 0

PSD, Chain 0 LOW CH
- Agilent 11:26:54 Aug 14, 2013 R_T |Freg/Channel

Mkr1 2.420 09 GHz Conter

& 17 4 enter Freq

Bef .30 dBm #Atten 30 dB 12.47 dBm 5 A1900000 GHz
#Peak

Start Freq

238550000 GHz

Stop Freq

242450000 GHz

CF Step
250000000 MHz
At hdan|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp On off

Center 2.412 00 GHz Span 25 MHz | ‘
#Res BW 3 kHz #VBW 10 kHz Sweep 2.636 s (602 pts)

PSD, Chain 0 MID CH
e Agilent 11:26:54 Aug 14, 2013 R T |FregiChannel

Mkr1 2.433 28 GHz Conter

“ } enter Freq

Bef .30 dBm #Atten 30 dB 12.98 dBm 5 43700000 GHz
#Peak

Start Freq

242450000 GHz

Stop Freq

244550000 GHz

CF Step
260000000 hWHz
At hdan|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp on Off

Center 2.437 00 GHz Span 25 MHz | ‘
#Res BW 3 kHz #VBW 10 kHz Sweep 2.636 s (602 pts)
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

PSD, Chain 0 HIGH CH
e Agilent 11:24:41 Aug 14, 2013 R T |Frequhanne|

Mkr1 2.454 49 GHz Center Freq
E;L ?IJ( dBm #Atten 30 dB 1287 dBm_ || 5 seo0n000 GHz
Log
10 Start Freq
dB/ 2.44950000 GHz
Offst
10 ‘
A Stop Freq
" 2.47450000 GHz

8.0 2

dBm CF Step

) — 2.50000000 MHz

#PAvyg Auto Ilan

V1 s2 Freq Offset

$3 FC 0.00000000 Hz
AR

off}: E— .

ETun Signal Track

Swp on O

Center 2.462 00 GHz Span 25 MHz | ‘
#Res BW 3 kHz #VBW 10 kHz Sweep 2.636 s (602 pts)
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

8.3.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz 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 kHz 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 §15.209(a)
is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300 kHz,
peak detector, and max hold. Measurements utilizing these settings are made of the in-band reference
level, bandedge (where measurements to the general radiated limits will not be made) and out-of-band
emissions.
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
d Agilent 11:28:45 Aug 14, 2013

R T

Fr

DATE: September 6, 2013

eqfChannel

Ref 30 dBm #Atten 30 dB

Mkr1 2.438 250 0 GHz
1.28 dBm

#Peak
Log

10
dB/

Center Freq
2 43700000 GHz
Start Freq

2 42450000 GHz
Stop Freq
244950000 GHz

dBm

#PAvg

250000000 MHz
Auto Man

CF Step

V1 52
S3 FC

AA

Freq Offset
| 0.00000000 Hz

aff):
FTun

On

Swp

Center 2.437 00 GHz
#Res BW 100 kHz #WBW 300 kHz

Span 25 MHz
Sweep 2.4 ms (2001 pts)

—

Signal Track
Off
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
- Agilent 11:37:29

Aug 14, 2013

R T

DATE: September 6, 2013

Freg/Channel

Ref 10 dBm

#Atten 10 dB

Mkr1 2.399 63 GHz
-33.35 dBm

#Peak
Log

Center Freq
240000000 GHz
Start Freq
239000000 GHz
Stop Freq
241000000 GHz

dBm

#PAvyg

CF Step
2.00000000 hHz
At hdan|

V1 s2
S3 FC

AR
off):

FTun
Swp

Center 2.400 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 20 MHz
Sweep 1.92 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
% Agilent 11:36:19 Aug 14, 2013

R T

Freg/Channel

Ref 10 dBm

#Atten 10 dB

Mkr1 2.483 50 GHz
46.71 dBm

#Peak
Log

10
dB/

Offst
10

dB
Dl

Center Freq
2.48350000 GHz

Start Freq
2 45850000 GHz
Stop Freq
2 50850000 GHz

187
dBm

#PAvyg

CF Step
5.00000000 hHz
Auto hdan|

V1 S2
S3 FC

AR
aff}:

FTun

Swp

Center 2.483 50 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

OUT-OF-BAND EMISSIONS (SPURIOUS)

OUT OF BAND LOW CH

He Agilent 11:33:59 Aug 14, 2013

R T

DATE: September 6, 2013

Freg/Channel

Ref 10 dBm

#Atten 10 dB

Mkr2 460 MHz
£3.37 dBm

#Peak

Center Freq
13.0150000 GHz

Log

Start Freq
300000000 MHz

Stop Freq
26.0000000 GHz

dBm

#PAvyg

CF Step
2BH700000 GHz
At hdan|

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz |
Sweep 2.482 s (601 pts)

Marer Trace
1 1
z 1

X Pis
2.4 GHz
460 MHz

Amplitude
0.40 dBm
-63.37 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

|

OUT OF BAND MID CH

W Agilent 11:32:52 Aug 14, 2013 R T

Mkr3 23.06 GHz
£5.86 dBm

Freg/Channel

Ref 10 dBm
#Peak C,l
Log

Center Freq
13.0150000 GHz

#Atten 10 dB

Start Freq
300000000 MHz

Stop Freq
26.0000000 GHz

dBm
#PAvy

CF Step
2.59700000 GHz
Auto il

llan
Freq Offset
0.00000000 Hz
Signal Track

On Off

Start 30 MHz
#Res BW 100 kHz
Marer Trace

1 1)
2 1)

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

Amplitude
1.11 dBm
-G5.99 dBm

#VBW 300 kHz
X s
2.45 GHz
460 MHz
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

OUT OF BAND HIGH CH
- Agllent 11:35:10 Aug 14, 2013 R_T |Freg/Channel

Mkr2 510 MHz Contor F
Ref 10 dB #Atten 10 dB £7.30 dB enter -req
speak [ = 0 13.0150000 GHz

Log

10 Start Freq
dB/ 30.0000000 MHz
Offst

10
dB Stop Freq
DI 26.0000000 GHz

187 |
dBm 4 - e CF Step

. 255700000 GHz
#PAvg Auto Mar|

Start 30 MHz Stop 26.00 GHz ) Freq Offset
#Res BW 100 kHz #WBW 300 kHz Sweep 2.482 s (601 pts) 000000000 Hz
Matker Trace > Pz Amplitude

1 1 245 GHz -1.14 dBm
2 1 510 MHz -G7.30 dBm

Signal Track
On Off

—
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

DATE: September 6, 2013

Frequency Range

Field Strength Limit

Field Strength Limit

(MHz) (uvV/im)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to EUT
distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set to
3 MHz for peak measurements and add duty cycle factor for average measurements. Duty cycle
factor= 10log(1/x) For this sample B mode DCF= 10 log (1/ 0.988) = 0.05dB; G mode DCF = 10
log(1/0.931) =0.3dB; N mode DCF = 10 log(1/0.929) = 0.32dB

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set to
1 MHz for peak measurements and as applicable for average measurements.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4
meters above the ground plane to further maximize the emission. Measurements are made with the
antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

TRANSMITTER ABOVE 1 GHz

9.2.

DATE: September 6, 2013

9.2.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent 18:34:00 Aug 20, 2013

R T

|Fre§fChanneI |

Rei 102.9 dBuV

#Atten 0 dB

Mkr1 2.381 44 GHz
47.90 dBuV

#Peak
Log

10
dB/

Otist
5.9

dB
b}

74.0
dBpV

H#F.Avg

V1 52
53 FC

AA
aii]:

FTun
Swp

Stant 2.310 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1.067 ms (8001 pts)

Certer Freq
235000000 GHz
Stait Freq
2.31000000 GHz
Stop Freq
2.39000000 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Ctiset
0.00000000 Hz

Signal Track
On Cif

—

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
- Agilent 18:34:50 Aug 20, 2013

R T

|Fre§fChanneI |

Mki1 2.386 12 GHz

Rei 102.9 dBuV #Atten 0 dB 39.282 dBpV Certer Freq

235000000 GHz
% Avg
Log
10 Stait Freq
dB/ 231000000 GHz
Ofist
5.9
dB Stop Freq
DI 2.39000000 GHz

54.0

dBuV CF Step
8.00000000 MHz

#Fivg Auto Man

100

V1 52 Freq Ctiset
83 FC 0.00000000 Hz
AA

aii]: -
FTun Signal Track
On cif

—

Swp

Stant 2.310 00 GHz
#Res BW 1 MHz

Stop 2.390 00 GHz
Sweep 1.067 ms (8001 pts)

VBW 3 MHz
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

LOW CHANNEL RESTRICTED, PEAK, VERT
B Agilent 18:32:02 Aug 20, 2013 R T |Freg/Channel

Mkr1 2.360 86 GHz

Rel 102.9 dBuV #Atten 0 dB 46.64 dBuV Certer Freq
#Peak 235000000 GHz
Log
10 Stait Freq
dB/ 2.31000000 GHz
Ofist
5.9
dB Stap Freq
oI 239000000 GHz
74.0
dBuV CF Step

§.00000000 MHz
#Fivg < Auto WMan
V1 sz Freq Cliset
53 FC 0.00000000 Hz

AA

FTun Signal Track
Cif

Swp On L1

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1.067 ms (8001 pis)

M

LOW CHANNEL RESTRICTED, AVERAGE, VERT
- Agilent 18:32:62 Aug 20, 2013 R T |Freg/Channel

Mki1 2.379 76 GHz

Rel 102.9 dBuV #Atten 0 dB 37.150 dBuV Certer Freq
235000000 GHz

fAvg
Stait Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
£.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Cn

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 1.067 ms (8001 pis)
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
i Agilent 19:28:55 Aug 20, 2013 R T |Freg/Channel

Mkr1 2.483 704 2 GHz
Rel 103.4 dBuV #Atten 0 dB 47.46 dBuV Certer Freq
#Peak 2.49175000 GHz
Stait Freq
2.48350000 GHz
Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cif

On

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz VBW I MHz Sweep 1.067 ms (8001 pts)

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ
v Agilent 19:30:04 Aug 20, 2013 R T |Freg/Channel

Mki1 2.483 551 6 GHz
Rel 103.4 dBuV #Atten 0 dB 37.472 dBuV Certer Freq
g 249175000 GHz
Stait Freq
2.48350000 GHz
Stop Freq
250000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cif

On

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz VBW I MHz Sweep 1.067 ms (8001 pts)

Page 73 of 121

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 13U15753-5B

FCC ID: A3LSHVE470S

HIGH CHANNEL BANDEDGE, PEAK, VERT
i Agilent 19:28:31 Aug 20, 2013 R T |Freg/Channel

Mki1 2.493 963 1 GHz

Rel 103.4 dBuV #Atten 0 dB 46.11 dBuV Certer Freq
peak 2.49175000 GHz
Log

10 Start Freg
dBy 2.48350000 GHz
Offst

6.4

dB Stop Freq
o1 250000000 GHz

74.0

dBpV CF Step
1.65000000 MHz

#FEAvg s Auto Man

V1 52 Freq Cliset

S3 FC 0.00000000 Hz

AA

aif]: .

FTun S|gnaITrack_

Swp On cif

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1.067 ms (8001 pis)

HIGH CHANNEL BANDEDGE, AVERAGE, VERT
- Agilent 19:28:05 Aug 20, 2013 R T |Freg/Channel

Mki1 2.492 680 2 GHz

Rel 103.4 dBuV #Atten 0 dB 36.593 dBuV Certer Freq
2.49175000 GHz

fAvg
Stait Freq
2.48350000 GHz
Stop Freq
250000000 GHz

CF Step
1.65000000 MHz
Aut Man

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Cn

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 1.067 ms (8001 pis)
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
HORIZONTAL

UL Freman t - Chamber D 18 Aug 2813 18:89:21
Radiated Emissions 3-Meters

Order Number: 13015753

Client:SAMSUNG

Configuration EUT, Headphone, AC adopter
Mode:2.46_11b 2412

Tested by / SN:K.Kedida

Peak Limit (dBul/m)

Avg Limit (dBulU/m)

|
- ,LMA o il

(dBulU/m) Horizontal

[[2] 1vbog
Freguency [MH=z1

Rorge (el Det U U/ g Tp Sueep s
11003080 [ o/lpled O IndMOH  Horizonto
3300015000 (] futo/lpled 1B InfMH  Horizonto

Mode  Lobel Ronge (M1 De RN/ fug T Gesp  Pls AopslMede  Lobel
| 5: 1B oA PEK M 30k Ao/lpled BB Tn/MH  Horizonkol
| 7:1080- 2600 PEK M 3k Ado/lpled BB /MK Horizontol

Low ch_2412.DAT 12746 13 Jul 2813 Rev 9.5 13 Jun 2813

Page 75 of 121

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

VERTICAL

UL Fremont - Chamber D 18 Aug 2813 18:89:21

Rodioted Emissions 3-Meters

Order Number: 13U15753

Client:SAMSUNG

Configuration:EUT, Headphone, AC adapter
Mode:2.46_11b_2412

Tested by / SN:K.Kedida

Peak Limit (dBulU/m

Avg Limit (dBuU/m

(dBulU/m) Uertical

3] TE000
Frequency [MH=z3

Rorge D) et B U/ fvg Typ S Pls Bgsfde  Lobel Ronge (HHe] Det FEU BN/ Ay Ty Swep  Pis Aopsiok  Lobel

Low ch_2412.DAT 12746 13 Jul 2813 Rev 9.5 13 Jun 2813
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

LOW CHANNEL DATA

DATE: September 6, 2013

Marker Frequency Meter Det T344 Ant Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit Margin Height Polarity
(GHz) Reading Factor (dB) Reading (dBuV/m) (dB) (dBuVv/m) (dB) (cm)
(dBuV) [dB/m] (dBuV/m)
1 4.727 40.18 PK 34.4 -31.1 43.48 53.97 -10.49 74 -30.52 201 H
2 6.323 39.02 PK 35.9 -29.4 45.52 53.97 -8.45 74 -28.48 100
3 5.997 39.4 PK 35.7 -30 45.1 53.97 -8.87 74 -28.9 300 \Y
4 7.356 37.45 PK 35.9 -28.3 45.05 53.97 -8.92 74 -28.95 401 \
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

MID CHANNEL
HORIZONTAL

UL Fremont - Chamber D 18 Aug 2813 f1:84:508

Rodiated Emissions 3-Meters

Order Number: 13U15753
Cl fent: SAMSUNG

Configuration:EUT, Headphone, AC adapter
Mode:2.46_11b_2437

Tested by / SN:K.Kedida

Avg Limit (dBuU/mI

MW»WMWW - vy MWWWM fove wr

| IR

(dBuU/m) Horizontal

alz] jz]a]z]E)
Frequency CMH=z1]

Farge ] Dot R VB / g Typ Suecp
116063000 FEK I futo/Cpled 00 Inf/MH  Hocizontal B 3 7
330019008 FEK M futo/Cpled 18k Inf/MXH  Hoizontal 7 1008- 30 R 3B Aol

Pl Fupe/Mode  Lobel Rarge Hz] Det U VB / g Typ Seep  Po fapsflace  Lobel
5 0 Mk s ol Inf
I

pled NI/ ontal
Bled BB Inf/an izontal

id ch.DAT 12746 13 Jul 2813 Rev 9.5 13 Jun 2813
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

VERTICAL

- Chamber D 18 Aug 2813 11:84:58
Rodiated Emissions 3-Meters

Order Number: 13U15753

Client:SAMSUNG

Configuration:EUT, Headphone, AC adapter
Mode:2.46_1 1b_2437

Tested by / SN:K.Kedida

Limit (dBuU/m

Avg Limit (dBulU/m)

(dBuU/m) Uertical

18808

Fregquency CMH=z]

el Rl UBU / fug Typ Sep  Po Faplode  Lotel Range (fz] Del FO B/ g T Sesp Pio dopolloce  Label

id ch.DAT 12746 13 Jul 2813 Rev 9.5 13 Jun 2813
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

MID CHANNEL DATA

DATE: September 6, 2013

Marker Frequency Meter Det T344 Ant Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit Margin Height Polarity
(GHz) Reading Factor (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (cm)
(dBuV) [dB/m] (dBuV/m)
1 4.983 40.68 PK 34.3 -31.2 43.78 53.97 -10.19 74 -30.22 100 H
2 7.664 37.23 PK 36 -28 45.23 53.97 -8.74 74 -28.77 100 H
3 6.38 38.63 PK 35.9 -29 45.53 53.97 -8.44 74 -28.47 401 \
4 7.335 37.68 PK 35.9 -28.3 45.28 53.97 -8.69 74 -28.72 200 \
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

HIGH CHANNEL
HORIZONTAL

DATE: September 6, 2013

UL Fremont - Chamber D

18 Aug 2813

11:53:44

Order Number:13U15753

Client:SAMSUNG

Mode:2.46_11b_2462

Tested by / SN:K.Kedida

Rodiated Emissions 3-Meters

Configuration:EUT, Headphone, AC adapter

Peok Limit (dBuU/m)

Avg Limit (dBulU/m)

(dBulU/m) Horizontal

MWMWWMwmewwWMWWM
e

WWMWW

i M

(]3]

Freguency CMH=z3

[i=]a]=]E]

Farge (1z] Tt BRI/ fug Typ
14188380 P M B
3300015078 FEK M3

Sonep . e Lobel
futo/lpled BB I Horizontol
futo/lpled 18 It Horizontol

Rarge (fHz] Dt RN BN / g Typ Sueep
5: 1006860 PE M 3k

7:18860-3808 PE N 3k

Ple toupefede  Lobel
| I/ Horiz

futolCpled 900
futo/Cpled BB Inf/MAH  Horizot

Low ch_2412 .DAT 38915 18 Aug 2613

Rev 9.5 13 Jun 2813
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

VERTICAL

SUL Fremon + - Chamber D 18 Aug 2813 11:53:44

Radiated Emissions 3-Meters

Order Number: 13015753

Client: SAMSUNG

Configuration:EUT, Headphone, AC adopter
Mode:2.46_11b_2462

Tested by / SN:K Kedida

Peak Limit (dBulU/m

Avg Limit CdBul/m)

(dBuU/m) Uertical

[[2] 18608
Fregquency CMH=z1]

Rarge D] et B VBV / fg Tgp S Pls FgeMede  Lobel Ronge (HHe] Det B VBN / Ay Ty Gusp  Pls AopslMode  Lobel

w ch_2412.DAT 308915 1@ Aug 2813 Rev 9.5 13 Jun 20813
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

HIGH CHANNEL DATA

Marker Frequency Meter Det T344 Ant Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit Margin Height Polarity
(GHz) Reading Factor (dB) Reading (dBuV/m) (dB) (dBuVv/m) (dB) (cm)
(dBuV) [dB/m] (dBuV/m)
1 4.734 39.58 PK 34.4 -31.1 42.88 53.97 -11.09 74 -31.12 100 H
2 7.289 37.79 PK 359 -29 44.69 53.97 -9.28 74 -29.31 201 H
3 5.302 39.23 PK 34.7 -30.9 43.03 53.97 -10.94 74 -30.97 201 \%
4 9.285 36.08 PK 36.9 -25.4 47.58 53.97 -6.39 74 -26.42 401 \Y
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

9.2.2. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent 18:36:32 Aug 20, 2013 R T |Freg/Channel

Mkr1 2.389 41 GHz

Rel 102.9 dBuV #Atten 0 dB 59.97 dBuV Certer Freq

#Peak 2.35000000 GHz

Stait Freq

2.31000000 GHz

Stop Freq

M| 2.33000000 GHz
CF Step

|| 800000000 MHz
Auto Man

Freq Cliset

0.00000000 Hz

Signal Track
Cif

On

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz VBW I MHz Sweep 1.067 ms (8001 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
5 Agilent 18:37:19 Aug 20, 2013 R T [Freg/Channel |

Mki1 2.389 81 GHz

Rel 103.2 dBuV #Atten 0 dB 46.629 dBuV Certer Freq

g 235000000 GHz

Stait Freq

2.31000000 GHz

Stop Freq

239000000 GHz
CF Step

1| 5 00000000 MHz
4lAuto Man

Freq Cliset

0.00000000 Hz

Signal Track
Cif

On

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz VBW I MHz Sweep 1.067 ms (8001 pts)
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

LOW CHANNEL RESTRICTED, PEAK, VERT
i Agilent 18:38:25 Aug 20, 2013 R T |Freg/Channel

Mkr1 2.389 93 GHz

Rel 102.9 dBuV #Atten 0 dB 47.38 dBuV Certer Freq
#Peak 2.35000000 GHz
Log
10 Stait Freq
dB/ 231000000 GHz
Ofist
59
dB Stop Freq
oI 2.39000000 GHz
74.0
dBuV CF Step

z| 8.00000000 MHz
Frig Auto Man
V1 sz Freq Cliset
S3 FC 0.00000000 Hz

A

FTun Signal Track
Swp On cif

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1.067 ms (8001 pis)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
- Agilent 18:39:14 Aug 20, 2013 R T |Freg/Channel

Mkr1 2.389 92 GHz
Rel 103.2 dBuV #Atten 0 dB 38.877 dBuV Certer Freq
235000000 GHz
fAvg

Stait Freq

2.31000000 GHz

Stop Freq

239000000 GHz
CF Step

§.00000000 MHz
Auto Man

Freq Cliset

0.00000000 Hz

L

Signal Track
Cf

Cn

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 1.067 ms (8001 pis)
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
e Agilent 19:02:25 Aug 20, 2013 R T [Freg/Channel |

Mkr1 2.483 687 7 GHz
Rel 103.4 dBuV #Atten 0 dB 54.94 dByV Certer Freq
#Peak 2.49175000 GHz
Stait Freq
2.48350000 GHz
Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
On Cif

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz VBW I MHz Sweep 1.067 ms (8001 pts)

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ
v Agilent 19:03:03 Aug 20, 2013 R T FrequhanneI

Mki1 2.483 539 2 GHz
Rel 103.7 dBuV #Atten 0 dB 40.619 dBuV Certer Freq
g 249175000 GHz
Stait Freq
2.48350000 GHz
Stop Freq
250000000 GHz

CF Step
5000000 MHz
ﬁg_g Man

Freq Cliset

0.00000000 Hz
Signal Track
On Cif

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz VBW I MHz Sweep 1.067 ms (8001 pts)
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

DATE: September 6, 2013

HIGH CHANNEL BANDEDGE, PEAK, VERT

i Agilent 19:01:09 Aug 20, 2013 R T |Freg/Channel
Mkr1 2.496 256 6 GHz

Rel 103.4 dBuV #Atten 0 dB 46.35 dBuV Certer Freq
2.49175000 GHz

#Peak

Log

10 Start Freg

dB/ 248350000 GHz

Ofist

6.4

dB Stop Freq

oI 2.50000000 GHz

74.0

4BV 1 650[]0%; ﬁtHep

K Z
#Fivg o Auto Man
_ . - L, TN ¥ o [ lanl
V1 52 Freq Cliset
S3 FC 0.00000000 Hz
AA

aif]: .

FTun Signal Track

Swp On cif

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘

#Res BW 1 MHz VBW 3 MHz Sweep 1.067 ms (8001 pis)

HIGH CHANNEL BANDEDGE, AVERAGE, VERT
- Agilent 19:01:42 Aug 20, 2013

R T

FrequhanneI

Rel 103.7 dBuV

#Atten 0 dB

Mkr1 2.495 347 0 GHz
37.223 dBpV

fAvg

Certer Freq
2.49175000 GHz

Stait Freq
2 48350000 GHz

Stop Freq
2 50000000 GHz

A

CF Step
65000000 MHz
ﬁ__ Man

Start 2.483 500 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1.067 ms (8001 pis)

Freq Cliset
0.00000000 Hz

Signal Track
On Cf
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
HORIZONTAL

UL Fremont - Chamber D 18 Aug 20813 12:55:55
Radiated Emissions 3-Meters

Order Number; 13015753

Client :SAMSUNG

Configuration:EUT, Headphone, AC adapter
Mode:2.46_11g 2412

Tested by / SN:K.Kedida

Peak Limit (dBulU/m)

fvg Uimit (dBLU/m)

(dBuU/m) Horizontal

o) TB088
Freguency L[MH=J

Forge 0ifz] tet I VB / g T o o Fopellode  Lobel Ronge (1] Det B/ g T op P ool Label
1163080 RN 3 futa/lpled IO It/ Horizontal 5. 1080 360 PEK N 3k o @0l I/ Horizontl
330006380 [ futa/lpled 1B I/ Horizontal 7:1083- 30 PEK M 3k voflpled  FI I/MIH  Horizontol

id ch.DAT 12746 13 Jul 2813 Rev 9.5 13 Jun 2813
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

VERTICAL

UL Fremont - Chamber D 18 Aug 2813 12:55:55

Rodiated Emissions 3-Meters

Order Number: 13U15753
Client:SAMSUNG

Configuration:EUT, Headphone, AC adopter
Mode:2.46_11g_2412

Tested by / SN:K.Kedida

Peak Limit (dBulU/m

Avg Limit CdBul/m)

(dBuU/m) Uertical

(a[z] Tabbg
Fregquency CMHz]

Range O] Tl Rl VB / ug Typ Sep  Plo Faplode  Lotel Ronge (fFc] Del fE B/ g T Sesp Pio dpolace  Label

1id ch.DAT 12746 13 Jul 2813 Rev 9.5 13 Jun 20813
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REPORT NO: 13U15753-5B

FCC ID: A3LSHVE470S

LOW CHANNEL DATA

DATE: September 6, 2013

Marker Frequency Meter Det T344 Ant Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit Margin Height Polarity
(GHz) Reading Factor (dB) Reading (dBuV/m) (dB) (dBuVv/m) (dB) (cm)
(dBuV) [dB/m] (dBuV/m)
1 4.952 40.1 PK 34.3 -31.3 43.1 53.97 -10.87 74 -30.9 201 H
2 8.944 36.08 PK 36.6 -26.3 46.38 53.97 -7.59 74 -27.62 201 H
3 6.998 37.66 PK 359 -28.4 45.16 53.97 -8.81 74 -28.84 401 \Y
4 8.998 36.33 PK 36.7 -25.6 47.43 53.97 -6.54 74 -26.57 401 \Y
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

MID CHANNEL
HORIZONTAL

UL Fremont - Chamber D 18 Aug 2813 13:34:28
Rodiated Emissions 3-Meters

Order Number: 13U15753
Cl fent: SAMSUNG

Configuration:EUT, Headphone, AC adapter
Mode:2.46_11g_2437

Tested by / SN:K.Kedida

Avg Limit (dBuU/mI

(dBuU/m) Horizontal

jz]a]z]E)
Frequency CMH=z1]

Farge ] Dot R VB / g Typ Sep  Plo Bupe/ode Lokl Rarge Hz] Det U VB / g Typ Seep  Po fapsflace  Lobel
116063000 FEK I futo/Cpled 00 Inf/MH  Hocizontal 5 0 Mk utolCpled  SOB1 Inf /1A orizontal
futo pled I Tof/

0 | e [
3300819078 KM Cpled 1Bk Inf/MOH  Horizontol 7:1080-3068 P M 3B ol 0 I/ izontal

id ch.DAT 12746 13 Jul 2813 Rev 9.5 13 Jun 2813
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

VERTICAL

- Chamber D 18 Aug 2813 13:34:28
Rodiated Emissions 3-Meters

Order Number: 13U15753

Client:SAMSUNG

Configuration:EUT, Headphone, AC adapter
Mode:2.46_11g_2437

Tested by / SN:K.Kedida

Limit (dBuU/m

Avg Limit (dBulU/m)

(dBuU/m) Uertical

18808

Fregquency CMH=z]

el Rl UBU / fug Typ Sep  Po Faplode  Lotel Range (fz] Del FO B/ g T Sesp Pio dopolloce  Label

id ch.DAT 12746 13 Jul 2813 Rev 9.5 13 Jun 2813
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

MID CHANNEL DATA

Marker Frequency Meter Det T344 Ant Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit Margin Height Polarity
(GHz) Reading Factor (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (cm)
(dBuV) [dB/m] (dBuV/m)
1 4.424 40.15 PK 34.1 -31.2 43.05 53.97 -10.92 74 -30.95 301 H
2 7.047 37.97 PK 359 -28.5 45.37 53.97 -8.6 74 -28.63 400 H
3 5.272 39.8 PK 34.7 -31 435 53.97 -10.47 74 -30.5 401 \Y
5 11.355 27.86 PK 385 -24.3 42.06 53.97 -11.91 74 -31.94 401 \Y
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

HIGH CHANNEL
HORIZONTAL

UL Fremont - Chamber D 18 Aug 2813 14:13:57

Rodiated Emissions 3-Meters

Order Number: 13U15753
Cl fent: SAMSUNG

Configuration:EUT, Headphone, AC adapter
Mode:2.46_11g_2462

Tested by / 5N:K.Kedida

Avg Limit (dBulU/m3

W,WMWJMW“"W ) . A “MM

bbbl e 4545

(dBuU/m) Horizontal

alz] jNa]a]a]E]
Frequency CMH=z]

Farge ] Dot Rl VU / g Typ S
11606300 FEK I fuls
330019000 FEK M fuls

o Pl Fupe/Mode  Lobel Rarge z] Det B VB / g Typ Sweep  Po fapsflace  Lobel
ofpled 0B Inf/MXH Hocizontal 5:1080- 69 PR M 3k uto/Cpled 81 Ini /1
ofpled 18k InMXH Hizontal 710063068 FEK M 3 to/Cpled 81 Tnf /1 aizontal

id ch.DAT 12746 13 Jul 2813 Rev 9.5 13 Jun 2813
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

VERTICAL

SUL Fremon + - Chamber D 18 Aug 2813

Radiated Emissions 3-Meters

Order Number: 13015753

Client: SAMSUNG

Configuration:EUT, Headphone, AC adopter
Mode:2.46_11g 2462

Tested by / SN:K Kedida

Peak Limit (dBulU/m

Avg Limit CdBul/m)

(dBuU/m) Uertical

[[2] 18608
Fregquency CMH=z1]

Rarge D] et B VBV / fg Tgp S Pls FgeMede  Lobel Ronge (HHe] Det B VBN / Ay Ty Gusp  Pls AopslMode  Lobel

id ch.DAT 12746 13 Jul 20813 Rev 9.5 13 Jun 20813
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

HIGH CHANNEL DATA

DATE: September 6, 2013

Marker Frequency R’:l:éier:g Det Tégétﬁpt Amp/Cbl/Fltr/Pad C;g;?ﬁ:]zd Avg Limit Margin Peak Limit Margin Height Polarity
(GHz) (dBuv) [dB/m] (dB) (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB) (cm)

1 7.373 37.27 PK 35.9 -28.3 44.87 53.97 -9.1 74 -29.13 300 H

2 13.17 37.52 PK 39 -25.9 50.62 53.97 -3.35 74 -23.38 100 H

3 5.628 40.22 PK 35.1 -30.6 44.72 53.97 -9.25 74 -29.28 301 \Y

4 11.011 34.83 PK 38.4 -24.8 48.43 53.97 -5.54 74 -25.57 201 \Y

5 13.163 29.52 PK 39 -25.7 42.82 53.97 -11.15 74 -31.18 400 H

6 11.002 28.43 PK 38.4 -24.9 41.93 53.97 -12.04 74 -32.07 100 \
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S
9.2.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent 18:46:25 Aug 20, 2013 R T |Freg/Channel

Mkr1 2.389 38 GHz
Rel 102.9 dBuV #Atten 0 dB 57.67 dBuV Certer Freq
#Peak 2.35000000 GHz

Stait Freq
2.31000000 GHz

Stop Freq
2.39000000 GHz

1

9 CF Step
§.00000000 MHz

Auto Man

Freq Cliset

0.00000000 Hz

Signal Track
On Cif

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz VBW I MHz Sweep 1.067 ms (8001 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
5 Agilent 18:47:17 Aug 20, 2013 R T [Freg/Channel |

Mkr1 2,389 89 GHz

Rel 103.2 dBuV #Atten 0 dB 42.914 dBuV Certer Freq
g 2 35000000 GHz

Stait Freq
2.31000000 GHz

Stop Freq
2.39000000 GHz

CF Step
§.00000000 MHz
uto Man

Freq Cliset

0.00000000 Hz

Signal Track
On

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz VBW I MHz Sweep 1.067 ms (8001 pts)
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

LOW CHANNEL RESTRICTED, PEAK, VERT

DATE: September 6, 2013

W Agilent 18:42:50 Aug 20, 2013 R T |Freg/Channel
Mkr1 2.359 66 GHz

Rel 102.9 dBuV #Atten 0 dB 46.55 dBuV Certer Freq

4paak 2.35000000 GHz

Log

10 Start Freg

dB/ 2.31000000 GHz

Ofist

59

dB Stop Freq

DI 2.39000000 GHz

74.0

dBpV CF Step
I 8.00000000 MHz

#F Mg e Auto Man

V1 52 Freq Cliset

S3 FC 0.00000000 Hz

AA

aif]: .

FTun Signal Track

Swp On cif

Stari 2.310 00 GHz Stop 2.330 00 GHz ‘

#Res BW 1 MHz VBW 3 MHz Sweep 1.067 ms (8001 pis)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
- Agilent 18:45:31 Aug 20, 2013 R T

Freg/Channel

Mkr1 2.388 42 GHz

Rel 103.2 dBuV #Atten 0 dB 37.706 dBpV

fAvg

Certer Freq
235000000 GHz
Stait Freq
2.31000000 GHz
Stop Freq
2.39000000 GHz

CF Step
£.00000000 MHz
Auto Man

1

<

Start 2.310 00 GHz
#Res BW 1 MHz

Stop 2.290 00 GHz

VBW 3 MHz Sweep 1.067 ms (8001 pis)

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Cn
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

- Agilent 18:54:39 Aug 20, 2013 R T |Freg/Channel

Mkr1 2.484 648 § GHz
Rel 103.4 dBuV #Atten 0 dB 56.39 dBuV Certer Freq
#Peak 2.49175000 GHz
Stait Freq
2.48350000 GHz
Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cif

On

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz VBW I MHz Sweep 1.067 ms (8001 pts)

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ

v Agilent 18:55:26 Aug 20, 2013 R T |Freg/Channel

Mki1 2.483 537 1 GHz
Rel 103.7 dBuV #Atten 0 dB 39.758 dBuV Certer Freq
g 249175000 GHz
Stait Freq
2.48350000 GHz
Stop Freq
250000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

On

Signal Track
Cif

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz VBW I MHz Sweep 1.067 ms (8001 pts)
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

HIGH CHANNEL BANDEDGE, PEAK, VERT

i Agilent 18:56:15 Aug 20, 2013 R T |Freg/Channel
Mki1 2.499 977 3 GHz
Rel 103.4 dBuV #Atten 0 dB 46.68 dBuV Certer Freq

b eak 249175000 GHz

Stait Freq
2 48350000 GHz

2535
g~ &

dB Stop Freq

oI 250000000 GHz

74.0

dBpV CF Step
2| 1.65000000 MHz

#FAvg Auto Man

V1 52 Freq Cliset

S3 FC 0.00000000 Hz

AA

aif]: .

FTun Signal Track

Swp On cif

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘

#Res BW 1 MHz VBW 3 MHz Sweep 1.067 ms (8001 pis)

HIGH CHANNEL BANDEDGE, AVERAGE, VERT
5% Agilent 18:57:08 Aug 20, 2013 R T [Freg/Channel |

Mki1 2.494 255 9 GHz

Rel 103.7 dBuV #Atten 0 dB 37.081 dBuV Certer Freq
2.49175000 GHz

fAvg
Stait Freq
2.48350000 GHz
Stop Freq
250000000 GHz

CF Step
1.65000000 MHz
Aut Man

Freq Cliset
Il 0.00000000 Hz

Signal Track
Cf

Cn

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 1.067 ms (8001 pis)
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REPORT NO: 13U15753-5B DATE: September 6, 2013

FCC ID: A3LSHVE470S
HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
HORIZONTAL

18 Aug 20813 14:55:83
Radiated Emissions 3-Meters

Order Number:13U15753
Client: SAMSUNG
Configuration:EUT, Headphone, AC adopter
Mode:2.46_11n HT28 2412

Tested by / SN:K .Kedida

UL Fremont - Chamber D

Peak Limit (dBulU/m)

fvg Uimit (dBLU/m)

[IORVR PR IWISRR L
o

(dBuU/m) Horizontal

o) TB088
Freguency L[MH=J

Mode  Lobel Ronge (] Do RN/ g Ty
5: 10890 20 PEK M 3k

Pts dsupslMode  Lobel
o @l I/ Horizontal
PEK M 3k uoffpled 1 Inf/HH  Horizonto

Rorge e et Bl UM/ fvg T S
11663680 KM M futaflpled  J1 InfMOH  Horizontol
3: 300015000 [ futa/lpled 1B InfMEH  Horizonto 7: 10803800

Rev 9.5 13 Jun 2813

id ch.DAT 12746 13 Jul 20813
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

VERTICAL

UL Fremont - Chamber D 18 Aug 2813 14:55:83

Rodiated Emissions 3-Meters

Order Number: 13U15753
Client :SAMSUNG

Configuration:EUT, Headphone, AC adopter
Mode:2.46_11n HT28_2412

Tested by / SN:K.Kedida

Peak Limit (dBulU/m

Avg Limit CdBul/m)

(dBuU/m) Uertical

[2[2] 188688

Fregquency CMHz]

Range O] Tl Rl VB / ug Typ Sep  Plo Faplode  Lotel Ronge (fFc] Del fE B/ g T Sesp Pio dpolace  Label

1id ch.DAT 12746 13 Jul 2813 Rev 9.5 13 Jun 20813
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REPORT NO: 13U15753-5B

FCC ID: A3LSHVE470S

LOW CHANNEL DATA

DATE: September 6, 2013

Meter T344 Ant Corrected Lo . . . "
Marker Frequency Reading Det Factor Amp/Cbl/Fltr/Pad Reading Avg Limit Margin Peak Limit Margin Height Polarity
(GHz) (dBuv) [dB/m] (dB) (dBuVvim) (dBuV/m) (dB) (dBuV/m) (dB) (cm)

1 6.388 37.63 PK 35.9 -29 44.53 53.97 -9.44 74 -29.47 201 H

2 8.292 35.94 PK 36 -26.9 45.04 53.97 -8.93 74 -28.96 401 H

3 4.742 39.92 PK 344 -31.1 43.22 53.97 -10.75 74 -30.78 201 \Y

4 6.009 38.5 PK 35.7 -29.8 44.4 53.97 -9.57 74 -29.6 301 \%
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

MID CHANNEL
HORIZONTAL

DATE: September 6, 2013

UL Fremont - Chamber D

18 Aug 2813 15:32:35

Order Number:13U15753

Client:SAMSUNG

Rodiated Emissions 3-Meters

Configuration:EUT, Headphone, AC adapter
Mode:2.4G_11n HT28_2437
Teeted by / SN:K.Kedida

Avg Limit (dBuU/m)

(dBuU/m) Horizontal

wwwwmmmmwwww

MWW

R

[=]z]

rge (1
11686300 PEAK 1M
3:300-18060 mnw

T T T Sveey
futo/Cpled 3001 lnf HEKH it
futo/pled 18k lofM0H Horizonta

Fregquency [MH=z1

Ronge [fz] Det B / vy Typ =
5:1880- 6 [T e
7: 10- 3008 KM 3k Iy

Toped i T
ftolCpled 81 it ozl

=]z

P g Ll
nf/ izontal

id ch.DAT 12746 13 Jul 2813

Rev 9.5 13 Jun 2813
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

VERTICAL

- Chamber D 18 Aug 2813 15:32:35
Rodiated Emissions 3-Meters

Order Number: 13U15753

Client :SAMSUNG

Configuration:EUT, Headphone, AC adapter
Mode:2.46_11n HT28_2437

Tested by / SN:K.Kedida

Limit (dBuU/m

Avg Limit (dBulU/m)

(dBuU/m) Uertical

18808

Fregquency CMH=z]

el Rl UBU / fug Typ Sep  Po Faplode  Lotel Range (fz] Del FO B/ g T Sesp Pio dopolloce  Label

id ch.DAT 12746 13 Jul 2813 Rev 9.5 13 Jun 2813
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REPORT NO: 13U15753-5B

FCC ID: ASLSHVEA470S
MID CHANNEL DATA

DATE: September 6, 2013

Meter T344 Ant Corrected Lo . . . .

Marker Frszgi'ezn)cy Reading Det Factor Amplc(l()jléF)ltrlPad Reading ﬁijguI;/I/?:; M(ng)m ngﬁb}m'f M(ng)m H(ilrgl;lt Polarity
(dBuV) [dB/m] (dBuV/m)

1 6.36 39.17 PK 35.9 -29.1 45.97 53.97 -8 74 -28.03 301 H

2 7.646 37.01 PK 36 -28.1 44.91 53.97 -9.06 74 -29.09 201 H

3 5.515 40.24 PK 34.8 -31 44.04 53.97 -9.93 74 -29.96 401 \%

4 8.994 35.82 PK 36.7 -25.8 46.72 53.97 -7.25 74 -27.28 301 \Y
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REPORT NO: 13U15753-5B
FCC ID: A3LSHVE470S

HIGH CHANNEL
HORIZONTAL

DATE: September 6, 2013

UL Fremont - Chamber D

18 Aug 2813

Rodiated Emissions 3-Meters

Order Number: 13015753
Cl ient: SAMSUNG

Configuration:EUT, Headphone, AC adapter
Mode:2.46_11n HT2D_2462

Tested by / SN:K Kedida

eok Limit (dBulU/m)

/g Limit (dBUU/m)

(dBulU/m) Horizontal

[i=]a]=]E]

Freguency CMH=z3

Farge (1z] Tt BRI/ fug Typ
14188380 P M B
3300015078 FEK M3

Rarge (fHz] Dt RN BN / g Typ Swep Pl opelfede  Lobel
5: 1006860 PE M 3k | Inf/MH Horiz

futolCpled 900
PE N 3k futo/Cpled BB Inf/MAIH  Horizontal

id ch.DAT 12746 13 Jul 2813

Page 107 of 121

UL CCS

47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL CCS.

TEL: (510) 771-1000

FORM NO: CCSUP4701H
FAX: (510) 661-0888




REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

VERTICAL

SUL Fremon + - Chamber D 18 Aug 2813 16:89: 32

Radiated Emissions 3-Meters

Order Number: 13U15753

Cl ient:SAMSUNG

Configuration:EUT, Headphone, AC adopter
Mode:2.46_11n HT28_2462

Tested by / SN:K.Kedida

Peak Limit (dBulU/m

Avg Limit CdBul/m)

(dBuU/m) Uertical

[[2] 18608
Fregquency CMH=z1]

Rarge D] et B VBV / fg Tgp S Pls FgeMede  Lobel Ronge (HHe] Det B VBN / Ay Ty Gusp  Pls AopslMode  Lobel

id ch.DAT 12746 13 Jul 20813 Rev 9.5 13 Jun 20813
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REPORT NO: 13U15753-5B

FCC ID: A3LSHVE470S

HIGH CHANNEL DATA

DATE: September 6, 2013

varker | FIEOU80eY | gening | Dt | actor | AmWCBIFwRad | GoCl | Avalimt | Mergin | Pesklimit | Margin | HeIGN | ooy
(dBuv) [dB/m] (dBuV/m)
1 4.763 40.74 PK 34.4 -31.4 43.74 53.97 -10.23 74 -30.26 401 H
2 9.28 35.7 PK 36.9 -25.4 47.2 53.97 -6.77 74 -26.8 301 H
3 14.189 38.24 PK 39.6 -26.9 50.94 53.97 -3.03 74 -23.06 401 H
4 5.159 39.11 PK 34.6 -30.7 43.01 53.97 -10.96 74 -30.99 401 \
5 6.335 38.61 PK 35.9 -29 45.51 53.97 -8.46 74 -28.49 201 \
6 10.365 35.85 PK 38.2 -25.1 48.95 53.97 -5.02 74 -25.05 301 \
7 14.145 30.02 PK 39.6 -26.8 42.82 53.97 -11.15 74 -31.18 300 H
8 10.35 27.83 PK 38.2 -25.1 40.93 53.97 -13.04 74 -33.07 100 \
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REPORT NO: 13U15753-5B DATE: September 6, 2013

FCC ID: A3LSHVE470S
9.3. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

_ 9
j“l-'”\\ | X
Wrilanatminsian bbb cinniie. ) 4

g 4
o Wmm‘ M‘W!"'-W

Frequency Meter Corrected

Marker (MHz) Reading An(\gé;:bl Reading

(dBuVv) (dBuv/m)

QPk Limit
(dBuv/m)

190.14 37.05 22.15

43.52

187.845 33.23 18.13

43.52

245.8 42.05 28.35

46.02

245.9 42.16 28.46

46.02
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

10. 2.4GHz AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 B toy 56 56 to 46
0.5-5 56 46
5-30 fl) 30
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above
the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise noted
as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

RESULTS

6 WORST EMISSIONS

Line-L1 .15 - 30MHz

Trace Markers

Mar Freque Meter D T24IL LC Correct CISPR Margin CISPR Margin
ker  ncy Readin et L1 Cables ed 22 toLimit 22 to Limit
(MHz) g (dB) 1&3 Readin ClassB (dB) Class B (dB)
(dBuVv) (dB) g QP Avg
dBuV

1 .1545 48.46 PK .1 0 48.56 65.8 -17.24 -

2 .1545 26.38 Av 1 0 26.48 - - 55.8 -29.32
3 447 40.95 PK .1 0 41.05 56.9 -15.85 - -

4 447 26.78 Av 1 0 26.88 - - 46.9 -20.02
5 5.0865 39.4 PK .1 1 39.6 60 -20.4 - -

6 5.0865 22.26 Av 1 1 22.46 - - 50 -27.54
7 20.3955 40.72 PK .3 2 41.22 60 -18.78 - -

8 20.3955 20.42 AV .3 2 20.92 - - 50 -29.08

Line-L2 .15 - 30MHz

Trace Markers

Mar Freque Meter D T24IL LC Correct CISPR Margin CISPR  Margin
ker  ncy Readin et L2 Cables ed 22 toLimit 22 to Limit

(MHz) g (dB) 2&3 Readin ClassB (dB) Class B (dB)

(dBuVv) (dB) g QP Avg
dBuV

9 15 46.24 PK .1 0 46.34 66 -19.66 - -
10 15 24.94 Av 1 0 25.04 - - 56 -30.96
11 438 38.51 PK .1 0 38.61 57.1 -18.49 - -
12 438 25.02 Av 1 0 25.12 - - 47.1 -21.98
13 5.379 42.66 PK .1 1 42.86 60 -17.14 - -
14 5.379 23.12 Av 1 1 23.32 - - 50 -26.68
15 21.9255  39.67 PK .3 2 40.17 60 -19.83 - -
16 21.9255 252 Av .3 2 25.7 - - 50 -24.3
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

LINE 1 RESULTS

UL Fremont, CA CE Hoam

14 Aug 2413 15:38:45
Conducted RFI UD|toge

Project No:l13U15733

Client Nome: SAMSUNG
Made | /Device:

Test Uolt/Freg: | 28Uoc/08H=
Test By'R, Alegre

CISFR 22 Glabs B Avg

Line-L1 dBul

B
Freguency [MH=I

Ronge [MHz1 Det  RBUCHz] VEWOHz]  Sweep Labe | Renge [HHz] Det  RBWCHz] VEWCHz]
10.15-3 PK/A ES nfa 1544560z Line-L1

Sueep Lakel

File: 2.0AT
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REPORT NO: 13U15753-5B DATE: September 6, 2013
FCC ID: A3LSHVE470S

LINE 2 RESULTS

UL Fremont, CA CE Hoam

14 Aug 2413 15:38:45
Conducted RFI UD|toge

Project No:l13U15733

Client Nome: SAMSUNG
Made | /Device:

Test Uolt/Freg: | 28Uoc/08H=
Test By'R, Alegre

CISFR 22 Glabs B Avg

Line-LZ dBul

B
Freguency [MH=I

Ronge [MHz1 Det  RBUCHz] VEWOHz]  Sweep Labe | Renge [HHz] Det  RBWCHz] VEWCHz]
10.15-3 PK/A ES nfa 1544560z Line-L1

Sueep Lakel

File: 2.0AT
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