FCC CFR47 PART 15 SUBPART C

BLUETOOTH LOW ENERGY
CERTIFICATION TEST REPORT

FOR
GSM//WCDMA/LTE Phone + Bluetooth & WLAN (2.4GHz & 5GHz) and NFC
MODEL NUMBER: SHV-E470S
FCC ID: A3LSHVE470S
REPORT NUMBER: 13U15753-4
ISSUE DATE: AUGUST 23, 2013

Prepared for
SAMSUNG ELECTRONICS CO., LTD.

416, MAETAN 3-DONG, YEONGTONG-GU
SUWON-CITY, GYEONGGI-DO 443-742, SOUTH KOREA

Prepared by
UL VERIFICATION SERVICES INC.
47173 BENICIA STREET
FREMONT, CA 94538, U.S.A.
TEL: (510) 771-1000
FAX: (510) 661-0888

NVIAD

NVLAP LAB CODE 200065-0



REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

Revision History

Issue
Rev. Date Revisions Revised By
- 8/23/2013 Initial P.Kim
Page 2 of 55
UL CCS FORM NO: CCSUP4701G

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: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS oottt ettt e e et s s e e e e ans 4
2. TEST METHODOL OGY .ouiiiiiiii ettt et e et ettt e ettt e et et e e e e e e e eensenees 5
3. FACILITIES AND ACCREDITATION ..ottt ettt e e e e e eneen 5
4., CALIBRATION AND UNCER T AINTY ittt ettt et e st e e e et s s e s s eneenaenneen 5
4.1. MEASURING INSTRUMENT CALIBRATION ....ieiiiiieeie e eeaaa s 5
4.2, SAMPLE CALCULATION L.uittiiit ittt et e et e et et et e et e e e s e st s e e eaaeaeens 5
4.3. MEASUREMENT UNCE R T AIN T Y Lottt e e e e e e e e enaeens 5
5. EQUIPMENT UNDER TEST .. ittt ettt e et e e e et e e et e et e e et e e aaeeeeas 6
5.1. DESCRIPTION OF BUT oottt ettt et e et s et e et e e e e s e st s ensenaeanees 6
5.2.  MAXIMUM OQUTPUT POWER. ..ottt ettt ettt et e e et e e et e eaaeanees 6
5.3. DESCRIPTION OF AVAILABLE ANTENNAS .. .o 6
5.4. SOFTWARE AND FIRMWARE ..ottt ettt ettt e e e e et et eaeeaees 6
5.5. WORST-CASE CONFIGURATION AND MODE ..ottt 7
5.6. DESCRIPTION OF TEST SETUP . ettt eaaen 8
6. TEST AND MEASUREMENT EQUIPMENT ..ottt ettt 10
7. ANTENNA PORT TEST RESUL TS ..ottt ettt e enaaens 11
T. 1. B OB BAND W ID TH ...ttt ettt ettt e et et et et e e e e e e e aenes 11
T.2. 9900 BAND M DT H .. et ettt e e e e 15
R T O 1 I I = U I = 1YL P 19
T4, AVERAGE POWER ..ottt ettt ettt ettt ettt et et et et e s e e e e e e e enaennes 23
7.5, POWER SPE CT RAL DENSITY ittt eaaaas 24
7.6. CONDUCTED SPURIOUS EMISSIONS ...t 28
8. RADIATED TEST RESUL T S ..o ittt et eeanas 35
8.1. LIMITS AND PROCEDURE ... et aaaas 35
8.2. TRANSMITTER ABOVE L GHazZ ..ot aaaas 36
8.3. TX ABOVE 1 GHz FOR BLUETOOTH LOW ENERGY MODE IN THE 2.4 GHz BAND
36
8.4. WORST-CASE BELOW 1 GHZ....covvneieieeeeieeeeeen Error! Bookmark not defined.
9. SETUPR PHO T O ..o e e e e et eaans 53
Page 3 of 55
UL CCS FORM NO: CCSUP4701G

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: 13U15753-4 DATE: August 23, 2013
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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 A/B/G/N/AC 1X1 HT20, HT40, HT80 + 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:
PHILIP KIM ROLLY ALEGRE
EMC SUPERVISOR EMC ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
Page 4 of 55
UL CCS FORM NO: CCSUP4701G

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: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15.

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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FCC ID: ABLSHVE470S

DATE: August 23, 2013

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE Phone Bluetooth, WLAN(2.4GHz & 5GHz) and NFC

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power | Output Power
(MH2z) (dBm) (mW)
2402-2480 BLE 3.80 2.42

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of -1.1 dBi.

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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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
AC Adapter SAMSUNG ETA-U90KWK N/A N/A
Earphone SAMSUNG EO-HS3303WE N/A N/A
I/O CABLES
1/0 Cable List
Cable |Port # of identical |Connector [Cable Type [Cable Length|Remarks
No ports Type (m)
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 continuously communicating to the Bluetooth tester during the tests.
EUT was set in the Hidden menu mode to enable BLE communications.
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SETUP DIAGRAM FOR TESTS

HEADSET

AC ADAPTER

MAIN POWER SOURCE
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REPORT NO: 13U15753-4
FCC ID: ABLSHVE470S

DATE: August 23, 2013

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| Sunol Sciences JB1 Cc01171 03/23/12 02/13/14
GHz
Antenna, Horn, 18GHz EMCO 3115 00783 10/25/12 10/25/13
Antenna, Horn, 25.5 GHz ARA MWH-1826/B | C00980 11/14/12 11/14/13
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 01/28/13 01/28/14
Preamplifier, 26.5 GHz Agilent / HP 8449B €01052 10/22/12 10/22/13
Spectrum Analyzer, 44 GHz Agilent / HP E4446A 01069 12/20/12 12/20/13
CBT Bluetooth Tester R&S CBT None 07/12/13 07/12/14
Peak Power Meter Agilent / HP E4416A C00963 12/13/12 12/13/13
Peak / Average Power Sensor Agilent / HP E9327A C00964 12/13/12 12/13/13
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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FCC ID: ABLSHVE470S

DATE: August 23, 2013

7. ANTENNA PORT TEST RESULTS
6 dB BANDWIDTH

7.1.

LIMITS

FCC §15.247 (a) (2)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the

VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MH2z) (MHz) (MHz)
Low 2402 0.6560 0.5
Middle 2440 0.7320 0.5
High 2480 0.7350 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
v Agilent 05:34:24 Aug 17, 2013

R T

Freg/Channel

Rel 15 dBm #Atten 30 dB

4 Mkl 656 kHz
0.11dB

#Peak

Certer Freq
240200000 GHz
Stait Freq
240140000 GHz
Stop Freq

2 40260000 GHz

CF Step
120.000000 kHz
Auto Man

Center 2.402 000 GHz
#Res BW 100 kHz #VBW 300 kHz

Span 1.2 MHz
Sweep 1 ms (601 pts)

Freq Cliset
0.00000000 Hz

Signal Track
Cf

On
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6 dB BANDWIDTH MID CH
e Agilent 05:38:30 Aug 17, 2013 R T |Freg/Channel

A Mkl 732 kHz

Certer Freq
Rel 15 dB #Atten 30 dB .0.12 dB
Peak [— en 244000000 GHz

Log

10 Stait Freq
dB/ i 243940000 GHz
Ofist

0.2

dB Stap Freq
oI 2 44060000 GHz

1.6
dBm CF Step

120.000000 kHz
#PAvg Auto Man

V1 52 Freq Cifset
S3 FC 0.00000000 Hz
AA

a(i):
|>‘SIUR o Signal'ﬂ'ac(l:(f
n Cif

Center 2.440 000 GHz Span 1.2 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pis)

Swp
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6 dB BANDWIDTH HIGH CH

W Agilent 05-37-15 Aug 17, 2013 R T |Freg/Channel

A Mkl 735 kHz Certer E
Rel 15 dBm #Atten 30 dB 0.22 dB Erier Freq
#Peak 2.48000000 GHz
Stait Freq
2.47940000 GHz
Stop Freq
2.48060000 GHz

CF Step
120.000000 kHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cif

Swp On

Center 2.480 000 GHz Span 1.2 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)
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FCC ID: ABLSHVE470S

DATE: August 23, 2013

7.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Reference to KDB558074: The transmitter output is connected to the spectrum analyzer. The
RBW is set to 1% to 3% of the 99 % bandwidth and to 1% of the span. The VBW is set to 3
times the RBW. The sweep time is coupled. The spectrum analyzer internal 99% bandwidth

function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.0531
Middle 2440 1.0519
High 2480 1.0558
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99% BANDWIDTH

99% BANDWIDTH LOW CH
e Agilent 05:43:00 Aug 17, 2013

R T |FrequhanneI |

Certer Freq

Ch Freq 2402 GHz

Trig Free {5 40200000 GHz

Occupied Bandwidth Averages: 100 I |

Rel 15 dBm #Atten 30 dB

Stait Freq
240050000 GHz

#Samp|

Stop Freq
2.40350000 GHz

CF Step

300000000 kHz

Auta Man

Freq Cliset

Center 2.402 000 GHz

#Res BW 30 kHz #VBW 91 kHz Sweep 10.08 ms (601 p1s)

Span 3 MHz 0.00000000 Hz

1.0531 MHz

Transmit Freq Emar 18.866 kHz
% dB Bandwidth 579.285 kHz*

Occupied Bandwidth Occ BW % Pwr 99.00 % (lon cf
x dB -6.00 dB

Signal Track
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99% BANDWIDTH MID CH

e Agilent 05:42:20

Aug 17, 2013

R T

|Freq£ChanneI |

Ch Freq

Occupied Bandwidth

2.44 GHz

Trig  Free

Averages: 100

Certer Freq
2.44000000 GHz

Stait Freq

Rel 15 dBm

#Atten 30 dB

2.43850000 GHz

#Samp)

Stop Freq

=

244150000 GHz

&

CF Step
300.000000 kHz
A\ Aute Man

Freq Cliset

Center 2.440 000 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 3 MHz

Sweep 10.08 ms (601 pts)

0.00000000 Hz

Transmit Freq Emor
% dB Bandwidth

Occupied Bandwidth
1.0519 MHz

Occ BW % Pwr
x dB

12.496 kHz
585.386 kHz"

99.00 %
-6.00 dB

Signal Track

On [
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99% BANDWIDTH HIGH CH
H Agilent 05:43:43 Aug 17, 2013

R T |FrequhanneI |

Ch Freq 2.48 GHz

Trig  Free

Certer Freq
2.48000000 GHz

Occupied Bandwidth Averages: 100 I |

Rel 15 dBm #Atten 30 dB

#Samp)

6_,

Stait Freq
247850000 GHz

248150000 GHz

Stop Freq

Center 2.480 000 GHz
#Res BW 30 kHz #VBW 91 kHz

Sweep 10.08 ms (601 pts)

Span 3 MHz

300.000000 kHz
Auto

0

00000000 Hz

CF Step

Freq Cliset

Man

Occupied Bandwidth
1.0558 MHz

Transmit Freq Emor 3.767 kHz
% dB Bandwidth 562.461 kHz*

Qcc BW % Pwr
x dB

99.00 %
-6.00 dB

On

Signal Track
C:if
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LIMITS

OUTPUT POWER

FCC §15.247 (b)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Peak power is measured using KDB558074 April 9, 2013 under section 9.1.1 utilizing spectrum

analyzer.
RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 3.620 30 -26.380
Middle 2440 5.160 30 -24.840
High 2480 3.500 30 -26.500
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OUTPUT POWER

OUTPUT POWER LOW CH
e Agilent 05:49:67 Aug 17, 2013 R T [Freq/Channel |

Mkr1 2.402 240 GHz Corter E
Rel 15 dB #Atten 30 dB 3.62 dB erier rreq
dPeak — en M il 2 40200000 GHz

Log

10 Stait Freq
dB/ 2.40050000 GHz
! Stop Freq

2.40350000 GHz

CF Step
300.000000 kHz
Auta Man

Freq Cliset
0.00000000 Hz

Signal Track
On oif

Center 2.402 000 GHz Span I MHz ‘
#Res BW 1 MHz #VBW I MHz Sweep 1 ms (601 pts)
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OUTPUT POWER MID CH
e Agilent 05:48:59 Aug 17, 2013 R T |Freg/Channel

Mkr1 2.439 790 GHz

Certer Freq
Rel 15 dB #Atten 30 dB 5.16 dB
dPeak [— en M il 2 44000000 GHz

Log

10 Stait Freq

dB/ 243850000 GHz

Ofist

0.2

dB Stop Freq
2 44150000 GHz

CF Step

300.000000 kHz
#PAvg Auto Man

V1 52 Freq Cifset
S3 FC 0.00000000 Hz
AA

a(i):
F‘TIUH Signal Track_
Swp On Cif

Center 2.440 000 GHz Span 3 MHz ‘
#Res BW 1 MHz #VBW I MHz Sweep 1 ms (601 pis)
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OUTPUT POWER HIGH CH
4 Agilent 05:47:55 Aug 17, 2013 R T

Freqg/Channel

Mkr1 2.479 770 GHz Certer E
Rel 15 dBm #Atten 30 dB 3.50 dBm Erier Freq
APeak 2.48000000 GHz
Stait Freq
2.47850000 GHz
Stop Freq
2.48150000 GHz

CF Step
300.000000 kHz
Auto Man

V1 52 Freq Cifset
53 FC 0.00000000 Hz
AA

a(f): .
ETun Signal Tracl{_
Swp On Cif

Center 2.480 000 GHz Span 3 MHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
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LIMITS

None; for reporting purposes only.

AVERAGE POWER

TEST PROCEDURE

Reference to KDB558074: The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

Channel Frequency AV power
(MHz) (dBm)
Low 2402 2.1
Middle 2440 3.8
High 2480 1.9
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7.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

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.

TEST PROCEDURE

Power Spectral Density was performed utilizing the “Method PKPSD (Peak PSD)” under
KDB558074, April 9, 2013

RESULTS
Channel Frequency PSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 -10.49 8 -18.49
Middle 2440 -9.00 8 -17.00
High 2480 -10.75 8 -18.75
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POWER SPECTRAL DENSITY

PSD LOW CH
- Agilent 05:51:48 Aug 17, 2013 R T [FregChannel |

Mki1 2.401 990 GHz
Rel 15 dBm #Atten 30 dB 10.49 dBm Certer Freq
peah 240200000 GHz

Log

Stait Freq
dB/ 2.40050000 GHz
! Stap Freq

2.40350000 GHz

CF Step
300.000000 kHz
Auta Man

Freq Cliset
0.00000000 Hz

Signal Track
On oif

Center 2.402 000 GHz Span I MHz ‘
#Res BW 3 kHz #VBW 10 kHz Sweep 316.3 ms (601 p1s)
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

PSD MID CH
W Agilent 05:62:42 Aug 17, 2013 R T |Fieg/Channel

Mkr1 2.439 985 GHz

Ref 15 dBm #Atien 30 dB .9.00 dBm Certer Freq
#Peak 244000000 GHz

Log
Stait Freq
dB/ 2 43850000 GHz
' Stap Freq
2 44150000 GHz

CF Step

300.000000 kHz
Auto Man

Freq Cliset
0.00000000 Hz
Ml signal Track

On Cif
Center 2.440 000 GHz Span 3 MHz ‘
#Res BW 3 kHz #VBW 10 kHz Sweep 316.3 ms (601 pis)
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

PSD HIGH CH

W Agilent 05-53:32 Aug 17, 2013 R T |Freg/Channel

Mki1 2.479 975 GHz

Ref 15 dBm #Atten 30 dB 10.75 dBm Cerfer Freq
iPeak 243000000 GHz
Log

10 Stait Freq
dB/ 247850000 GHz
Offst

0.2

dB Stop Freq
ol 243150000 GHz

8.0
dBm CF Step

300.000000 kHz
#PAvg Auto Man

V1 52 Freq Cliset
53 FC 0.00000000 Hz
AA

afl): :
=50k o Signal Trac(I:{f
n Cif

Swp

Center 2.480 000 GHz Span 3 MHz ‘
#Res BW 3 kHz #VBW 10 kHz Sweep 316.3 ms (601 p1s)
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

7.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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REPORT NO: 13U15753-4
FCC ID: ABLSHVE470S

DATE: August 23, 2013

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE
- Agilent 06:04:20 Aug 17, 2013

R T

Freg/Channel

Rel 20.2 dBm #Atten 30 dB

Mkr1 2.400 000 GHz
-57.80 dBm

#Peak
Log

10
dB/

Otist
0.2

dB
b}

15.6
dBm

#PAvg

Certer Freq
240000000 GHz
Stait Freq
2.39500000 GHz
Stop Freq
240500000 GHz

CF Step
1.00000000 MHz
Auta Man

V1 52
53 FC

AA

afi):
=50k
Swp

Center 2.400 000 GHz
#Res BW 100 kHz #VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

Freq Cliset
0.00000000 Hz

Signal Track
oif

On

—
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

LOW CH SPURIOUS
3 Agilent 06:00:10 Aug 17, 2013 R T |Fieg/Channel
MkiZ 14.05 GHz

Rel 20.2 dBm #Anen 30 dB -51.86 dBm
#Peak |

1
Log J

Certer Freq
13.0150000 GHz

Stait Freq
dB/ 30.0000000 MHz

Stop Freq
26.0000000 GHz

dBm ) CF Step

2.59700000 GHz
#PAvg Auto Man

Start 30 MHz Stop 26.00 GHz | Freq Ciset
#Res BW 100 kHz #UBW 300 kHz Sweep 2.482 s (601 pis) 0.00000000 Hz

Maiker Tisce ¥ Aziz Amplilude
2.41 GHz 1.28 dBEm
14.08 GHz -51.88 dBm

Signal Track
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE
i+ Agilent 05:57:38 Aug 17, 2013 R T [FregChannel |

Mki1 2.440 004 5 GHz
Rel 20.2 dBm #Atten 30 dB 139dBm || Certer Freq
Peak 244000000 GHz

Log

Stait Freq
dB/ 2.43850000 GHz
! Stap Freq

2.44150000 GHz

CF Step
300.000000 kHz
Auta Man

Freq Cliset
0.00000000 Hz

Signal Track
Swp On Cif

Center 2.440 000 GHz Span I MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (2001 p1s)
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

MID CH SPURIOUS
3 Agilent 05:69:18 Aug 17, 2013 R T |Fieg/Channel
MkiZ 25.00 GHz

Rel 20.2 dBm #Atten 30 dB -49.80 dBm
#Peak |

1

Log 4

Certer Freq
13.0150000 GHz

Stait Freq
dB/ 30.0000000 MHz

Stop Freq
26.0000000 GHz

dBm . CF Step

2.59700000 GHz
#PAvg Auto Man

Start 30 MHz Stop 26.00 GHz Freq Cifset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (601 pts) 0.00000000 Hz

Maiker Tisce ¥ Aziz Amplilude
2.45 GHz 4.25 dBm
25.00 GHz -49.80 dBm

Signal Track
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

e Agilent 06:03:27 Aug 17, 2013 R T [Freg/Channel |
Mkr1 2.483 500 GHz
Ref 20.2 dBm #Atten 30 dB §151d8m || Certer Freq
Iy 2 48350000 GHz
Log
Stait Freq
dBI 247850000 GHz

Stop Freq
2.48850000 GHz

CF Step
1.00000000 MHz
Auta Man

Freq Cliset
0.00000000 Hz

Signal Track
Swp On Cif

Center 2.483 500 GHz Span 10 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms (601 pts)

Page 33 of 55

UL CCS FORM NO: CCSUP4701G
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: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

HIGH CH SPURIOUS
e Agilent 06:01:16 Aug 17, 2013 R T |Fieg/Channel
MkiZ 24.83 GHz

Rel 20.2 dBm #Anen 30 dB -50.03 dBm
#Peak |

1

Log pr

Certer Freq
13.0150000 GHz

Stait Freq
dB/ 30.0000000 MHz

Stop Freq
26.0000000 GHz

dBm . CF Step

2.59700000 GHz
#PAvg Auto Man

Start 30 MHz Stop 26.00 GHz | Freq Ciset
#Res BW 100 kHz #UBW 300 kHz Sweep 2.482 s (601 pis) 0.00000000 Hz

Maiker Tisce ¥ Aziz Amplilude
2.45 GHz 2.88 dBm
2483 GHz -50.03 dBm

Signal Track
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

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. The EUT is configured in accordance with ANSI C63.4. The EUT is set
to transmit in a continuous mode.

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, then the video
bandwidth is set to 3 MHz for peak measurements and add duty cycle factor off set for average
measurements. Duty cycle factor = 10 log(1/x). For this sample: DCF = 2.1dB

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

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: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

8.2. TRANSMITTER ABOVE 1 GHz

8.3. TX ABOVE 1 GHz FOR BLUETOOTH LOW ENERGY MODE IN
THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
@ Agilent 15:21:20 Aug 19, 2013 R T S|Freg/Channel

Mkr1 2.347 360 GHz

Rel 102.9 dBuV #Atten 0 dB 45.36 dBuV Certer Freq

#Peak 235000000 GHz
Log

Stait Freq

dB/ 231000000 GHz

i Stap Freq

2.38000000 GHz

74.0

dB-pV CF Step

8.00000000 MHz
#V g Auto Man

V1 52 ' Freq Cifset
S3 FC 0.00000000 Hz
AA

aif]: .
FTun Signal Track
Swp On cif

Start 2.310 000 GHz Stop 2.390 000 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1.067 ms (8001 pis)
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REPORT NO: 13U15753-4
FCC ID: ABLSHVE470S

DATE: August 23, 2013

LOW CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 15:21:69 Aug 19, 2013

R T S|Freg/Channel

#Peak
Log
10
dB/
Otist
8
dB
DI
54.0
dBpV
AT
100
V1 52
S3 FC
AA
aji]:
FTun
Swp

Rel 105 dBpV

#Atten 0 dB

Mkr1 2.319 300 GHz
37.884 dBuV

Certer Freq

2.35000000 GHz

Stait Freq
2.31000000 GHz

Stop Freq
239000000 GHz

CF Step

8.00000000 MHz
Auto Man

Freq Cliset
smsmssisdll 0.00000000 Hz

Signal Track
On Cf

Start 2.310 000 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.390 000 GHz ‘
Sweep 1.067 ms (8001 pis)
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

5 Agilent 15:18:04 Aug 19, 2013 R T S[Fieq/Channel |
Mkr1 2.331 760 GHz
Rel 102.9 dBuV #Atten 0 dB 46.20 dByuV Certer Freq
#Peak 235000000 GHz
Log
Stait Freq
dB/ 231000000 GHz
i Stop Freq
2.39000000 GHz

CF Step
00000000 MHz
Auta Man

Freq Cliset
0.00000000 Hz

Signal Track
On oif

Start 2.310 000 GHz Stop 2.390 000 GHz ‘
#Res BW 1 MHz VBW I MHz Sweep 1.067 ms (8001 p1s)
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

LOW CHANNEL RESTRICTED, AVG, VERT
e Agilent 15:20:08 Aug 19, 2013 R T S|Freg/Channel

Mkr1 2.312 990 GHz

Rel 105 dBuV #Atten 0 dB 37.832 dBpV Certer Freq
#Peak 2.35000000 GHz

Log

10 Start Freg
dB/ 2.31000000 GHz
Ofist

8

dB Stap Freq
ol 239000000 GHz

54.0
dBpV CF Step

8.00000000 MHz
EAVEIY: Auto Man
100

V1 52 Freq Cliset
§3 FC . utsementessmansiel (0 00000000 Hz
AA

aji]: .
FTun Signal Track
Swp On cif

Start 2.310 000 GHz Stop 2.390 000 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1.067 ms (8001 pis)
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

5 Agilent 15:24:07 Aug 19, 2013 R T S[Freg/Channel |
Mki1 2.496 590 7 GHz
Rel 103.4 dBuV #Atten 0 dB 45.14 dBuV Certer Freq
opeak 2.49175000 GHz
Log
Stait Freq
dBy 2.48350000 GHz
I Stap Freq
250000000 GHz

CF Step
1.65000000 MHz
Auta Man

' Freq Cliset
0.00000000 Hz

Signal Track
On oif

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz VBW I MHz Sweep 1.067 ms (8001 p1s)
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

HIGH CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 15:24:43 Aug 19, 2013 R T S|Freg/Channel

Mkr1 2.496 299 9 GHz

Rel 105.5 dBuV #Atten 0 dB 37.454 dBuV Certer Freq
sk 2.49175000 GHz

Log
Stait Freq
dB/ 2 48350000 GHz
' Stap Freq
250000000 GHz

dl?;p\f CF Step

1.65000000 MHz
EAVEIY: Auto Man
100

V1 52 Freq Cliset
AA

aji]: .
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)

54.0
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

- Agilent 15:26:26 Aug 19, 2013 R T SlFreq,’ChanneI .
Mkr1 2.494 220 9 GHz
Rel 103.4 dBuV #Atten 0 dB 45.39 dBuV Certer Freq
4Peak 2.49175000 GHz
Log
Stait Freq
dB! 248350000 GHz
I Stap Freq
2.50000000 GHz

CF Step
1.65000000 MHz
Auta Man

Freq Cliset
0.00000000 Hz

Signal Track
On oif

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz VBW I MHz Sweep 1.067 ms (8001 p1s)
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

HIGH CHANNEL RESTRICTED, AVG, VERT
e Agilent 15:26:11 Aug 19, 2013 R T S|Freg/Channel

Mkr1 2.496 349 4 GHz

Rel 105.5 dBuV #Atten 0 dB 37.395 dBuV Certer Freq
sk 2.49175000 GHz

Log
Stait Freq
dB/ 2 48350000 GHz
' Stap Freq
250000000 GHz

dl?;p\f CF Step

1.65000000 MHz
EAVEIY: Auto Man
100

V1 82 Freq Cliset
53 FC . ' e 0.00000000 Hz
AA

aji]: .
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)

54.0
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
HORIZONTAL

UL Fremont,b5m Chomber F 17 Aug 20813 15:29: 308

Rodioted Emissions 3-Meters

Order Number:13U15753
Client:SAMSUNG
Configuration:BLUETOOTH LE
Mode:BLE LOW CH

Tested by / 3N:CHARLES UERGONIO

Peak Limit (dBul/m)

Avg Limit (dBul/m2

CdBUL A/ m

Freguency CGHz1

Range [GHz] Det  RBU  VBU / Avg Ty, S

ueep Pts  1Swps/Mode  Pol Range [GHz] Det  RBW UBW / fivg Typ Sueep Pts  #Sups/Mode olari
futo/Cpled  3BB1  Int/MAXH Ver-
futo/Cpled 16k Inf/MAXH Ver

¢ YR
-3 PEAK 14 M/ Pur Avg (RMS)
3:3-18 PEAK 1N M/ Pur Avg(RMS)

FCC Part!S Subport € 2488MHz Spurious Emissions with Average Scon.TST 38915 22 Jul 2813 Rev 9.5 12 Jur 281
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

VERTICAL

UL Fremont,5m Chomber A 17 Aug 20813 15:29:38
Roadioted Emissions 3-Meters

Order Number:13U15753
Client:SAMSUNG
Configuration:BLUETOOTH LE
Mode:BLE LOW CH

Tested by / SN:CHARLES UERGONIO

Avg Limit (dBulU/m)

C(dBul/m)

Freguency CGH=z1

Range [6Hz] Det  RBU UBU / Avg Typ Sueep Pts  fSwps/Mode  Pol Range (GHz] Det  RBW  UBW / fvg Typ ueey s #Sups/Mode

FCC Part!5 Subpart C 248@MHz Spurious Emissions with Average Scon.TST 38915 22 Jul 2913

Page 45 of 55

UL CCS FORM NO: CCSUP4701G
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: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

LOW CHANNEL DATA

Trace Markers

Frequency Meter Det AFT136 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(dB/m) Fltr/Pad (dBuv/m) (dB) (dBuVv/m) (dB)
(GHz) Reading (dB) Reading (Degs) (cm)
(dBuVv) (dBuVv/m)
6.826 38.87 PK 35.4 -27.2 47.07 53.97 -6.9 74 -26.93 0-360 100 H
4.378 39.77 PK 336 -29.6 43.77 53.97 -10.2 74 -30.23 0-360 200 \

PK - Peak detector

FCC Part15 Subpart C 2400MHz Spurious Emissions with Average Scan.TST 30915 22 Jul 2013 Rev 9.5 12
Jun 2013
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

MID CHANNEL
HORIZONTAL

17 Aug 2813 15:51:59
Rodiated Emissions 3-Meters

Order Number:13U15753
Client:SAMSUNG
Configuration:BLUETOOTH LE

Mode :BLE MID CH

Tested by / SN:CHARLES UERGONIO

Peak Limit (dBulU/m)

vg Limit CaBUU/m)

(dBulU/m)

Frequency [GH=z]

Det  RBW  UBW / Avg Tup Sueep Pts fups/Mode  Fol Range (6Hz] Det  RBW UBW / fvg Tup Sueep Pts  #5ups/Mode
PEAK 1M 3 / Pur Avg(RHS) Auto/Cpled 3801 Inf/MAXH Uer
PEAK 1M M / Pur Avg(RMS) Auto/Cpled 16k Inf/MAXH Ver

FCC Part!S Subpart C 248BMHz Spurious Emissions with Average Scan.TST 38915 22 Jul 26813 Rev 9.5 12 Jun 281
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

VERTICAL

UL Fremont,5m Chamber A 17 Aug 2813 15:51:59

Rodioted Emissions 3-Meters

Order Number:13U15753
Client:SAMSUNG
Configuration:BLUETOOTH LE
Mode:BLE MID CH

Tested by / SN:CHARLES UERGONIO

imit (dBul/m)

Avg Limit (dBuU/m)

(dBuU/m3

Frequency CGH=z1

Range [GHz] Det RBU  VBW / Avg Typ Sueep Pts  #Swps/Mode Polg Range [GHz] Det  RBU  VBW / Avg Typ Sweep Pts  #Swps/Mode

FCC Part!S Subpart C 2488MHz Spurious Emissions with Average Scon.TST 38915 22 Jul 2813 Rev 9.5 12 Jun 281
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

MID CHANNEL DATA

Trace Markers

Frequency Meter Det AFT136 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(dB/m) Fltr/Pad (dBuv/m) (dB) (dBuVv/m) (dB)
(GHz) Reading (dB) Reading (Degs) (cm)
(dBuVv) (dBuVv/m)
6.844 38.1 PK 35.4 -27.2 46.3 53.97 -7.67 74 -27.7 0-360 100 H
8.562 37.08 PK 35.7 -25.4 47.38 53.97 -6.59 74 -26.62 0-360 200 \

PK - Peak detector

FCC Part15 Subpart C 2400MHz Spurious Emissions with Average Scan.TST 30915 22 Jul 2013 Rev 9.5 12
Jun 2013
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

HIGH CHANNEL
HORIZONTAL

UL Fremont,5m Chamber A 17 Aug 2813 16:13:25
Rodioted Emissions 3-Meters

Order Number:13U15753
Client:SAMSUNG
Configuration:BLUETOOTH LE
Mode:BLE HIGH CH

Tested by / SN:CHARLES UERGONIO

Peak Limit CdBul/m:

Avg Limit (dBulU/m3

(dBuU/m3

Frequency C[GH=z1

Det RBU VBW / Avg Tup Sueep Pts foups/Mode  Fol Range [GHz] Det RBU VBW / Avg Typ weey s #5ups/Mode
PEAK 1M M/ Pur”Avg (RMS) Auto/Cpled 3801 Inf/MAXH Ver
(¢ Ver

P
PEAK 1N M / Pur Avg(RMS) Auto/Cpled 16k Inf/MAXH 4

FCC Part!5 Subport C 240BMHz Spurious Emissions with Average Scan.TST 38915 22 Jul 2813 Rev 9.5 12 Jun 281
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

VERTICAL

UL Fremont,5m Chomber A 17 Aug 2813 16:13:25

Rodioted Emissions 3-Meters

Order Number:13U15753
Client:SAMSUNG
Configuration:BLUETOOTH LE
Mode:BLE HIGH CH.

Tested by / SN:CHARLES UERGONIO

Avg Limit (dBulU/m)

(dBulU/m)

Freguency CGH=z1

Range [GHz] Det RBW UBW / Avg Typ Sueep Pts  #Swps/Mode Polg Range [GHz] Det RBU  UBW / Avg Typ Sweep Pts  #Swps/Mode

FCC Part!5 Subpaort C 2488MHz Spurious Emissions with Average Scon.TST 38915 22 Jul 2813 Rev 9.5 12 Jun 281}
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REPORT NO: 13U15753-4 DATE: August 23, 2013
FCC ID: ABLSHVE470S

HIGH CHANNEL DATA

Trace Markers

Frequency Meter Det AFT136 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(dB/m) Fitr/Pad (dBuV/m) (dB) (dBuv/m) (dB)
(GHz) Reading (dB) Reading (Degs) (cm)
(dBuv) (dBuv/m)
3.433 38.08 PK 33 -29.4 41.68 53.97 -12.29 74 -32.32 0-360 200 H
6.549 36.64 PK 355 -26.1 46.04 53.97 -7.93 74 -27.96 0-360 200 \

PK - Peak detector

FCC Part15 Subpart C 2400MHz Spurious Emissions with Average Scan.TST 30915 22 Jul 2013 Rev 9.5 12
Jun 2013
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