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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: APPLE, INC.
1 INFINITE LOOP
CUPERTINO, CA, 95014, U.S.A.

EUT DESCRIPTION: QUAD-BAND RADIO WITH WLAN AND BT RADIO
MODEL.: Al1457
SERIAL NUMBER: C39KDO0CFJOY
DATE TESTED: MAY 02 - 28 AND JULY 03, 2013
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fall in this report are opinions
expressed by UL Verification Services Inc. 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 Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. 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 Verification Services Inc. By: Tested By:
2] K ,‘L . e \ )\_'
M
Thu Chan Mona Hua
WISE Operations 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 ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, 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 Verification Services Inc. 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

Model A1457 is a mobile phone with multimedia functions (music, application support, and
video), cellular GSM/GPRS/EGPRS/WCDMA/HSPA+/DC-HSDPA/LTE radio, IEEE
802.11a/b/g/n, Bluetooth and GPS radio. The rechargeable battery is not user accessible.

Testing of Model A1457 (FCC ID: BCG-E2643B) and (IC #: 579C-E2643B) is considered
representative of Model A1530 (FCC ID: BCG-E2643A) and (IC #: 579C-E2643A). Model A1457

is identical to Model A1530 except for the WWAN functions. Both the WLAN and WWAN
antenna locations for both models are identical.

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 10.87 12.22

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PiFA antenna, with a maximum gain of 1.09dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was Broadcom Bluetool Version 1.4.8.7

5.5. WORST-CASE CONFIGURATION AND MODE

For Radiated Emissions below 1 GHz and Power line Conducted Emissions, the channel with
the highest conducted output power was selected as worst-case scenario.

The worst-position was the EUT with highest emissions. To determine the worst-case, the EUT
is a portable device that has three orientations; therefore X, Y and Z orientations have been
investigated with and without AC adapter, and the worst case was found to be at Z position
without AC Adapter.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC adapter Apple A1385 NA
Earphone Apple NA NA

/O CABLES (Conducted Setup)

To Spectrum

1 Antenna 1 SMA Shielded 0.1m
Analyzer

I/O CABLES (Radiated Setup)

1 Jack 1 Earphone Unshielded 0.5m N/A

TEST SETUP

The EUT is a stand-alone device.
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SETUP DIAGRAM FOR TESTS (CONDUCTED)

Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED)

Earphone
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REPORT NO: 13U15637-15
FCC ID: BCG-E2643B

DATE: JULY 22, 2013

IC: 579C-E2643B

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 Due
Spectrum Analyzer, 44 GHz Agilent / HP N9030A F00127 02/22/14
Antenna, Horn, 18 GHz ETS Lindgren 3117 F00132 02/19/14
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00589 04/28/14
Antenna, Bilog, 2 GHz Sunol Sciences JB3 F00027 03/07/14
Preamplifier, 1300 MHz Sonoma 310 981661 11/06/13
Preamplifier, 26.5 GHz Agilent / HP 8449B F00130 03/18/14
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI 7 1000741 07/06/13
LISN, 30 MHz FCC LISN-50/250-25-2 N02625 04/17/14
Peak / Average Power Sensor Agilent / HP N1911A F00153 04/05/14
Peak Power Meter Agilent / HP E9323A F00026 04/03/14
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7. ANTENNA PORT TEST RESULTS

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

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

TEST PROCEDURE

KDB 558074 D01 v01 “Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under 15.247”.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (KHz) (KHz)
Low 2402 655.000 500.0
Middle 2440 658.300 500.0
High 2480 645.000 500.0

Page 10 of 46

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

FORM NO: CCSUP4701D
FAX: (510) 661-0888



REPORT NO: 13U15637-15
FCC ID: BCG-E2643B

DATE: JULY 22, 2013
IC: 579C-E2643B

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

Marker 1 A 684.000000 kHz

ALIGN AUTO

03:44:47 PM 1LI03, 2013

PNO: Wide .:J. Trig: Free Run
IFGain:Low #Atten: 10 dB

Ref Offset 11 dB

10dBidiv. Ref 20.00 dBm
Log

Avg Type: Log-Pwr

TRACEl
Avg|Held:» 1001100

3456

Marker

TDE'rlP

SelectMarker’
1

100

Center 2.4020000 GHz

Properties»

#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 1.000 MHz

#Sweep 20.0 ms (1001 pts)

STATUS

6 dB BANDWIDTH MID CH

Agilent Spectrum Analyzer - Swept SA

Marker 1 A 683.000000 kHz

ALIGN AUTO

PNO: Wide (

] Trig: Free Run
IFGain:Low

#Atten: 10 dB

Ref Offset 11 dB

10dBidiv. Ref 20.00 dBm
Log

Avg Type: Log-Pwr

03:52:56 PM Jul03, 2013
TRACE ‘ 3456

Marker

-
DET‘P

Select Marker’

1

=

Center 2.4400000 GHz

Properties»

#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 1.000 MHz
#Sweep 20.0 ms (1001 pts)

STATUS

UL VERIFICATION SERVICES INC.

Page 11 of 46

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701D

FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U15637-15 DATE: JULY 22, 2013
FCC ID: BCG-E2643B IC: 579C-E2643B

6 dB BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Swept SA
(l RL

RF SO0 DO 3 ALIGN AUTO 04:03:53 PM 103, 2013 Mark
[Marker 1 A 695.000000 kHz . Avg Type: Log-Puwr TRACE[1/2 34 5 6 arker
PNO: Wide (0 1+g:Free Run

T
IFGain:Low #atten: 10 dB cere Sele(:tMarkerb
Ref Offset 11 dB 1
1Lo dBidiv  Ref 20.00 dBm
og

100

ik}

e

-100

-200

Properties»

Center 2.4800000 GHz Span 1.000 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 20.0 ms (1001 pts)

STATUS

MSG

Page 12 of 46

UL VERIFICATION SERVICES INC.

FORM NO: CCSUP4701D
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 Verification Services Inc.



REPORT NO: 13U15637-15

FCC ID: BCG-E2643B

DATE: JULY 22, 2013
IC: 579C-E2643B

7.2

99% BANDWIDTH

None; for reporting purposes only.

TEST PROCEDURE

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 1.0445
Middle 2440 1.0507
High 2480 1.0430
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7.3.

LIMIT

§15.247 (b) (1)

OUTPUT POWER

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

TEST PROCEDURE

KDB 558074 D01 v01 “Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under 15.247”.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.51 30 -19.49
Middle 2440 10.87 30 -19.13
High 2480 10.48 30 -19.52
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7.4.

AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 1 dB (including 0 dB pad and 1 dB cable) was entered as
an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.49
Middle 2440 7.90
High 2480 7.51
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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

Output power was measured based on the use of a peak measurement, therefore the power
spectral density was measured using PSD Option 1 in accordance with FCC document
“Measurement of Digital Transmission Systems Operating under Section 15.247”, March 23,

2005.

RESULTS
Channel | Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 -6.75 8 -14.75
Middle 2440 -4.59 8 -12.59
High 2480 -7.52 8 -15.52
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POWER SPECTRAL DENSITY
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ALIGN AUTO 03:50:12 AM May 06, 2013

PNO: Wide (0 Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset11 dB

Mkr1 2.401 976 7 GHz

#Avg Type: RMS TRACEN[23 45 6 Frequency

T
i

-6.76 dBm

Auto Tune|

10dBidiv. Ref 20.00 dBm
Log

100

@I 2.402000000 GHZ

Center Freq

2.401500000 GHz|

StartFreq

’\qﬂﬂﬂm
ELE]
L " 2.402500000 GHz

Stop Freq|

JAuto

CF Step
100.000 kHz|
Man|

Freq Offset|
0 Hz|

Center 2.4020000 GHz
#Res BW 3.0 kHz #VBW 10 kHz

MSG

Sweep 105 ms (601 pts)

Span 1.000 MHz

STATUS

PSD MID CH

Agilent Spectrum Analyzer - Swept SA
RL RF 506 DC SEMSE:INT

ALIGN AUTO 02:57:02 AM May 06, 2013

PNO: Wide (5 11ig:FreeRun
IFGain:Low Atten: 20 dB

Ref Offset 11 dB
1LO dBidiv. Ref 20.00 dBm
og

Mkr1 2.439 970 0 GHz

#Avg Type: RMS TACE[[23 95 6 Frequency

-
BET|P HE T

-4.586 dBm

Auto Tune|

uuﬂﬂl 2.440000000 GHz

CenterFreq

2.439500000 GHz

StartFreq

2.440500000 GHz

Stop Freq|

JAuto

CF Step
100.000 kHz|
Man

Freq Offset
0Hz

Center 2.4400000 GHz
#Res BW 3.0 kHz #VBW 10 kHz

MSG

Sweep 105 ms (601 pts)

Span 1.000 MHz

STATUS
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REPORT NO: 13U15637-15 DATE: JULY 22, 2013
FCC ID: BCG-E2643B IC: 579C-E2643B

PSD HIGH CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0 D¢ SENSE:INT| ALIGHAUTO [ 03:45:54 AM May 06, 2013
#Avg Type: RMS TRACE[1/2 34 5 6 Frequency

PNO:W—‘ME T Trig:Free Run T
|FGainiLow — Atten: 20 dB perlP 1M

Mkr1 2.479 963 3 GHz Auto Tune
Ref Offset 11 dB
10 Bidiv Ref 20.00 dBm 7517 dom

Center Freq

0.0 2.480000000 GHz|

ik}

StartFreq|
-100 i 2.479500000 GHz

-200

Stop Freq|
2.480500000 GHz|

CF Step
100.000 kHz|
JAuto Man|

Freq Offset|
0 Hz|

Center 2.4800000 GHz Span 1.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 105 ms (601 pts)

MSG STATUS
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REPORT NO: 13U15637-15 DATE: JULY 22, 2013
FCC ID: BCG-E2643B IC: 579C-E2643B

7.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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

TEST PROCEDURE

KDB 558074 D01 v01 “Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under 15.247”.
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REPORT NO: 13U15637-15
FCC ID: BCG-E2643B

DATE: JULY 22, 2013

IC: 579C-E2643B

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA
RL RF 506 DC

SEMSE:INT ALIGN AUTO 03:39:56 AM May 06, 2013

Ref Offset 11 dB
1LO dBidiv  Ref 20.00 dBm
og

PNO: Wide (50 11ig:FreeRun

IFGain:Low Atten: 20 dB

#Avg Type: RMS TRAGE[[ 03 15 6 Frequency

T
seTfP

Mkr1 2.400 000 GHz Auto Tune

-54.393 dBm

Center Freq
2.400000000 GHz

\,l\

StartFreq
2395000000 GHz|

Stop Freq|
2.405000000 GHz|

Man|

p
1.000000 MHz|
Auto

Freq Offset|
0 Hz|

Center 2.400000 GHz
#Res BW 100 kHz

MsG [ L) Alignment Completed

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.07 ms (2001 pts)

STATUS

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA
RL RF 506 DC

SEMSE:INT ALIGN AUTO 03:40:42 AM May 06, 2013

PNO: Fast (0 1rig:FreeRun

IFGain:Low Atten: 20 dB

#Avg Type: RMS TRAGE[[ 03 15 6 Frequency

j
SET|P LT T

Ref Offset 11 dB
E%gsldiv Ref 20.00 dBm

Mkr1 5.036 GHzZ Auto Tune

-55.06 dBm

1n.0

o.oo

1113 g

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq|
26.000000000 GHz|

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz

Sweep 2.48's (2001 pts) | 5507000000 Gre

DE] L

5.036 GHz (A) 55.06 dBm

FUNCTION FUNCTION %/IDTH FUNCTION VALLUE Auto

Man

Freq Offset
0 Hz
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REPORT NO: 13U15637-15
FCC ID: BCG-E2643B

DATE: JULY 22, 2013
IC: 579C-E2643B

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

Agilent Spectrum Analyzer - Swept SA
RL RF 506 DC

SEMSE:INT ALIGN AUTO

03:02:38 AM May 06, 2013

Ref Offset11 dB
Ref 20.00 dBm

IFGain:Low

PNO: Wide (. 1tig:Free Run
Atten: 20 dB

#Avg Type: RMS TRACEl 3456

Frequency

T
i

Mkr1 2.440 230 GHz
8.87 dBm

Auto Tune|

10 dBidiv
Log

100

-

Center Freq
2.440000000 GHz

StartFreq
2.435000000 GHz|

Stop Freq|
2.445000000 GHz|

JAuto

1.000000 MHz|

Freq Offset|
0 Hz|

Center 2.440000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.07 ms (2001 pts)

STATUS

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA
RL RF 506 DC

SEMSE:INT ALIGN AUTO

03:03:21 AM May 06, 2013

IFGain:Low

PNO: Fast (0 1rig:FreeRun
Atten: 20 dB

#Avg Type: RMS TRACE‘ 3456

Frequency

-
BET|P HE L T

Ref Offset 11 dB
Ref 20.00 dBm

Mkr1 8.907 GHz
-56.07 dBm

Auto Tune|

10 dBidiv
Log

1n.0

o.oo

1113 g

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

[yt

Stop Freq|
26.000000000 GHz|

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.48 s (2001 pts)

"REREET)

8.807 GHz (A)

£56.07 dBm

FUNCTION FUNCTION %/IDTH FUNCTION VALLE Auto

p
2597000000 GHz
Man

Freq Offset
0Hz

MsG [ L) Alignment Completed
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REPORT NO: 13U15637-15
FCC ID: BCG-E2643B

DATE: JULY 22, 2013
IC: 579C-E2643B

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA
RL RF 506 DC SEMSE:INT

ALIGN AUTO 03:44:33 AM May 06, 2013

PNO: Wide (0 Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset11 dB

#Avg Type: RMS TRACEl 3456

Frequency

T
i

Mkr1 2.483 500 GHz
-59.133 dBm

Auto Tune|

10dBidiv. Ref 20.00 dBm
Log

100

[

Center Freq
2.483500000 GHz

StartFreq
2.478500000 GHz|

Stop Freq|
2.488500000 GHz|

CF Step
1.000000 MHz|
JAuto Man|

FFrUr )
AP F gy

Center 2.483500 GHz
#Res BW 100 kHz #VBW 300 kHz

MSG

Span 10.00 MHz
Sweep 5.07 ms (2001 pts)

STATUS

Freq Offset|
0 Hz|

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA
RL RF 506 DC SEMSE:INT

ALIGN AUTO 03:43:53 AM May 06, 2013

PNO: Fast (0 Trig: Free Run
IFGain:Low Atten: 20 dB

#Avg Type: RMS TRACE‘ 3456

Frequency

-
BET|P HE L T

Ref Offset 11 dB

Mkr1 6.271 GHz
-56.51 dBm

10 cBidiv_ Ref 20.00 dBm
Log

1n.0

o.oo

1113 g

Auto Tune|

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

[l

Stop Freq|
26.000000000 GHz|

Start 30 MHz
Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz
Sweep 2.48 s (2001 pts)

ol x_____ 1 v _ ]
N 1 f (4) 6.271 GHz (A) 5651 dBm

FUNCTION FUNCTION %/IDTH FUNCTION VALLE

CF Step
2.597000000 GHz
JAuto Man

Freq Offset
0Hz
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REPORT NO: 13U15637-15 DATE: JULY 22, 2013
FCC ID: BCG-E2643B IC: 579C-E2643B

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m) at 3m (dBuV/m) at 3 m
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 1 MHz for peak measurements and 10 Hz for average measurements.

For 2.4 GHz band, 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 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: 13U15637-15
FCC ID: BCG-E2643B

DATE: JULY 22, 2013
IC: 579C-E2643B

8.2.

TRANSMITTER ABOVE 1 GHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

ALIGN AUTO 07:17:54 AM May 28, 2013

[Marker 1 2.368560000000 GHz

PNO: Fast ._,4‘ Trig: Free Run

10 dBidiv
Log

IFGain:High

Ref Offset 7.8 dB
Ref 94.79 dBpV

#Atten: 0 dB

#Avg Type: RMS TRACE 3456

Peak Search

Avg|Hold: 100100 T
P FRERF

NextPeak|

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|

MKr—RefLvl

Start 2.31000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Stop 2.39000 GHz
Sweep 1.00 ms (1001 pts)

STATUS

LOW CHANNEL RESTRICTED, AVG, HORIZ

Agilent Spectrum Analyzer - Swept SA
RF

ALIGN AUTO 10:38:30 AM May 28, 2013

Start Freq 2.310000000 GHz |

PNO: Fast —»~ Trig:FreeRun
IFGain:Low #Atten: 10 dB

Ref Offset 7.8 dB

Avg Type: RMS TRACE[1 2345 6

Frequency

Avg|Held: 100/100 T
ceT/a P

Auto Tune|

10 dBidiv
Log

Ref 94.79 dBpV

CenterFreq
2.350000000 GHz

StartFreq
2310000000 GHz

Stop Freq|
2390000000 GHz

CF Step
8.000000 MHz
[Auto Man

Start 2.31000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Stop 2.39000 GHz
Sweep 1.00 ms (1001 pts)

STATUS

Freq Offset
0 Hz

Page 28 of 46

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701D
FAX: (510) 661-0888

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



REPORT NO: 13U15637-15
FCC ID: BCG-E2643B

DATE: JULY 22, 2013
IC: 579C-E2643B

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Agilent Spectrum Analyzer - Swept SA
( 506 DC

ALIGN AUTO 07:08:30 AM May 28, 2013

RL RE
[Start Freq 2.310000000 GHz .
PNO: Fast —»~ Trig:Free Run
IFGain:High #Atten: 0 dB

Ref Offset 7.9 dB

10dBidiv. Ref 94.79 dBpV
Log

#Avg Type: RMS
Avg|Hold: 1001100

Frequency

TRACE ,ﬁ

T
TP RRRRP

Auto Tune|

Center Freq

2.350000000 GHz|

StartFreq
2310000000 GHz|

Stop Freq|
2390000000 GHz|

CF Step

8.000000 MHz

JAuto Man|

Freq Offset|

0 Hz|

Start 2.31000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Stop 2.39000 GHz
Sweep 1.00 ms (1001 pts)

STATUS

LOW CHANNEL RESTRICTED, AVG, VERT

Agilent Spectrum Analyzer - Swept SA
ALIGN AUTO

10:43:06 AM May 28, 2013

| RL
[Start Freq 2.310000000 GHz |

PNO: Fast —»~ Trig:FreeRun
#Atten: 10 dB

Avg Type: RMS
Avg|Hold: 100/100

IFGain:Low

Ref Offset 7.9 dB

10dBidiv. Ref 94.79 dBpV
Log

TRACE ‘ 3456

Frequency

-
DET‘A P

Auto Tune|

8438

4.8

CenterFreq
2.350000000 GHz

StartFreq
2310000000 GHz

Stop Freq|
2.390000000 GHz

CF Step
8.000000 MHz

JAuto Man

Freq Offset
0Hz

Start 2.31000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Stop 2.39000 GHz
Sweep 1.00 ms (1001 pts)

STATUS
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REPORT NO: 13U15637-15
FCC ID: BCG-E2643B

DATE: JULY 22, 2013
IC: 579C-E2643B

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

ALIGN AUTO 07:25:38 AM May 28, 2013

[Marker 1 2.497492000000 GHz

Ref Offset 8.2 dB
1LO dBidiv - Ref 95.19 dBpV
og

PNO: Wide —»— 11ig:Free Run
IFGain:High

#Avg Type: RMS TRACE 3456

Peak Search

Avg|Hold: 100100 T
TP RRRRP

NextPeak|

852

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|

Start 2.483500 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Stop 2.500000 GHz
Sweep 1.00 ms (1001 pts)

STATUS

Mkr—RefLvl

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO 10:52:03 AM May 28, 2013

Marker 1 2.496023500000 GP“HOZ:WME | TrigFreeRun
IFGain:Low

Ref Offset 8.2 dB
1LO dBidiv Ref 95.19 dBpV
og

Avg Type: RMS TRACE|1 D345 6

Peak Search

Avg|Held: 100/100 T
DET‘A P

Next Peak

Next Pk Right

Next Pk Left,

Marker Delta

Mkr—CF|

Mkr—RefLvl

Start 2.483500 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Stop 2.500000 GHz

Sweep 1.00 ms (1001 pts)

STATUS
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REPORT NO: 13U15637-15
FCC ID: BCG-E2643B

DATE: JULY 22, 2013
IC: 579C-E2643B

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

Agilent Spectrum Analyzer - Swept SA
4 S0 DO

ALIGN AUTOD 07:31:33 AM May 28, 2013

l RL RF
[Marker 1 2.494076500000 GHz

Ref Offset 8.2 dB

10dBidiv  Ref 95.19 dBpV
Log

PNO: Wide -—»— Trig:Free Run

IFGain:High #Atten: 0 dB

#Avg Type: RMS
Avg|Hold: 100/100

TRACE 3456

Peak Search

T
DETlPPF’PFF

NextPeak

Next Pk Right

Next Pk Left

Marker Deltal

Mkr—CF|

Mkr—RefLvl

Start 2.483500 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Stop 2.500000 GHz

Sweep 1.00 ms (1001 pts)

STATUS

HIGH CHANNEL RESTRICTED, AVG, VERT

Agilent Spectrum Analyzer - Swept SA

ALIGNAUTD 10:48:23 AM May 28, 2013

g RL RF
Marker 1 2.489704000000 GHz

Ref Offset8.2 dB

10dBidiv.  Ref 95.19 dBUV
Log

PNO: Wide -—»— 1rig:Free Run
#Atten: 10 dB

IFGain:Low

Avg Type: RMS

TRACE‘ 3456
Avg|Hold: 100/100

Peak Search

TYPE|M
DET‘AF

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

MKr—CF|

Mkr—RefLvl

Start 2.483500 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Stop 2.500000 GHz

Sweep 1.00 ms {1001 pts)

STATUS
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REPORT NO: 13U15637-15
FCC ID: BCG-E2643B

DATE: JULY 22, 2013
IC: 579C-E2643B

HARMONICS AND SPURIOUS EMISSIONS

LOW CH, HORIZONTAL

UL Fremont - Chamber E

3 Jul 2813 14:34:56

118

1868

L]

Rodioted Emissions 3-Meters

Project: 13015837
Configuration:EUT Only
Mode :BLE GFSK Low CH

Tested by:F. Guarnero

80
Peak (dBulU/m2

Limit

708

68

Avg Limit (dBul/m)

56

(dBulU/m) Horizontal

408

30

Freguency [MH=z]

=] =]E]E]

Get Bl UBU/ fog Tp
PEAK 1M kL
FEK 3

e Pl Fope/lede
hto/pled 81 /M
futo/Cpled 1B oM

1806308
3:3000- 16000

Label
Horizantal
Horizontol

Range (i
5: 16686 3328
7:1686-068

] Dot Rl BN/ fog Typ
PEK N

PEK M 3

Saeep

futalCpled
utolCpled

Pis iopsllide  Lobel
G Tf/MAH Horizontal

B Inf /M Horizontal

FCC Part!S Subpart C 2488MHz Spurious Emissions with Averoge Scon.TST 38915

19 Jun

2913

Rev 9.5 13 Jun 281}

Frequency

Meter Reading
(dBuV)

AF T346

Amp/Cbl/3
GHz HPF
(dB)

Corrected

Avg Limit
(dBuV/m)

Margin
(dB)

Peak Limit
(dBuV/m)

Margin
(dB)

Height
(cm)

Polarity

5.387

41.81

34.8

45.51

53.97

-8.46

74

-28.49

199

H
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REPORT NO: 13U15637-15

FCC ID: BCG-E2643B

DATE: JULY 22, 2013

IC: 579C-E2643B

LOW CH, VERTICAL

UL Fremont - Chamber E

3 Jul 2813 14:34:56

118
Radioted Emissions 3-Meters
168 Project : 13015837
Configurat ion:EUT Only
Mode:BLE GFSK Low CH
g Tested by:F. Guarnero
80
Peak Limit (dBuU/m)
§ 7o
s
L
3 60
= Avg Limit (dBul/m)
£
3
S5 50
2 g
L S
30
20
1888 [R=1=1E]E] 18oBa
Freguency [MH=z]
Rorge O] Dot Bl U/ fug Typ e Bpalode  Lobel Range (1 Dot Rl B/ g Typ Seep Pt dpolMade  Lobel
BLE Low Ch.DAT 38815 19 Jun 2013 Rev 9.5 13 Jun 281]
Frequency Meter Al Cbl/3 Corrected
Marker (GHz) Readin Det AF T346 éanz/HPﬁ Readin Avg Limit Margin (dB) Peak Limit Margin (dB) Height Polarity
€ (dB/m) € | (aBuv/m) [T (dBuv/m) [ (cm)
(dBuVv) (dB) (dBuV/m)
2 4.31 42.52 PK 34.1 -31.2 45.42 53.97 -8.55 74 -28.58 199 "
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REPORT NO: 13U15637-15
FCC ID: BCG-E2643B

DATE: JULY 22, 2013
IC: 579C-E2643B

MID CH, HORIZONTAL

UL Fremont - Chamber E

3 Jul 2813 14:52:45

Project:13U15837
Conf iguration:EUT Only
Mode :BLE GFSK Mid CH

Tested by:iF. Guornero

Rodioted Emissions 3-Meters

CdBul/m) Hor izontal

[2]z]

Freguency [MH=z]

18868

Farge Ofz] Tet BB/ fog Tp
1:1096-3609 PEAK 1M N
3:3096- 16008 PEAK 1M o

wep  Ple Fops/lode
uto/Cpled 3081 Ind /MOH Horizont
uto/(pled 18k Inf/MAH Horizont

Lobel

ol
ol

Range (i
5 16600-1 63
7:1686- 3868 PEAK 3

Det Bl VBN / fog Typ Geep
P M3k 1

atofCpled 9001 Inf/HA
futolCpled

Pts f5olliade  Lobel
M Hor

fori zantal
B f/MAH Hoizontal

FCC Part!5 Subport C 2488MHz Spurious Emissions with Averoge Scon.TST 38915

19 Jun 2813

Rev 9.5 13 Jun 2081}

Meter Reading

Marker |Frequency |(dBuV)

AF T346

Amp/Cbl/3
GHz HPF
(dB)

Avg Limit
(dBuV/m)

Margin

Corrected (dB)

Peak Limit|Margin
(dBuV/m) |(dB)

Height

(cm) Polarity

5.609 41.99

35.1

46.19 53.97 -7.78

74 -27.81 199|H
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REPORT NO: 13U15637-15
FCC ID: BCG-E2643B

DATE: JULY 22, 2013

IC: 579C-E2643B

MID CH, VERTICAL

UL Fremont - Chamber E

3 Jul 2813 14:52:45

Tested by:F

Project:13U15837
Conf iguration:EUT Only
Mode :BLE GFSK Mid CH

Guarnero

Rodioted Emissions 3-Meters

Avg Limit (dBulU/m)

(dBul/m) Uertical

[2]z]

Freguency CMH=z]

18868

Farge Offz] et

BB/ g T Sueep

Pte

Fupe/lode  Lobel

Range (1] Det IR/ fog Typ Geep

Pts f5polliade  Lobel

FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 38915 13 Jun 2813

Rev 9.5 13 Jun 2081}

Marker |Frequency

Meter Reading
(dBuV)

AF T346

Amp/Cbl/3

GHz HPF Avg Limit
(dB) Corrected |(dBuV/m)

Margin
(dB)

Peak Limit|Margin |Height

(dBuV/m) |(dB)

(cm) Polarity

5.711

41.47

353

46.47 53.97

-7.5

74 -27.53 199V
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REPORT NO: 13U15637-15 DATE: JULY 22, 2013
FCC ID: BCG-E2643B IC: 579C-E2643B

HIGH CH, HORIZONTAL

UL Fremont - Chamber E

3 Jul 2813 15:22: 36

Rodioted Emissions 3-Meters

Project:13U15837
Conf iguration:EUT Only
Mode :BLE GFSK High CH
Tested by:iF. Guornero

Avg Limit (dBulU/m)

memwwwww

MWMWMWMWWW

CdBul/m) Hor izontal

[2]z] 18868

Freguency [MH=z]

Swp  Plo Fps/lode  Lobel Range (1] Det Bl VBN / fog Typ Pis fopellock  Lobel
futo/Cpled 3B Inf/MOH  Horizontal 5: 108006362 PEK M 3k led  SB1 Inf/Hl
Bt/

Tet BB/ fog Tp
KM N tal
Tpled 18k Inf/MAH Horizontal 7:1686- 3868 PEAK 3 Auto/Cpled A1 Inf/HAH

Farge Ofz]
1:1096-3609 PEf
3:3096- 16008 PEAK 1M o

FCC Part!5S Subpart C 2488MHz Spurious Emissions with Average Scon.TST 38915 13 Jun 2813 Rev 9.5 13 Jun 281}

Amp/Cbl/3
Meter Reading GHz HPF AvgLlimit  [Margin [Peak Limit|Margin |Height
Marker |Frequency |(dBuV) AFT346 |(dB) Corrected [(dBuV/m) |(dB) (dBuV/m) |(dB) (cm) Polarity

3.877 44.11 33.8 -32. 45.31 53.97 -8.66 74 -28.69 199|H
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REPORT NO: 13U15637-15
FCC ID: BCG-E2643B

DATE: JULY 22, 2013
IC: 579C-E2643B

HIGH CH, VERTICAL

118

UL Fremont - Chamber E

3 Jul 2813 15:22:36

188

Rodioted Emissions 3-Meters

Project: 13015837

Conf iguration:EUT Only
Mode :BLE GFSK High CH

L]

80

Tested by:F.

Guarnero

708

68

fvg Limid tdBuU/m)

56

CdBul/m) Uertical

4B

30

[=]z]

Freguency [MH=z]

[Nz[E[EE]

Farge Dffz] et

BB/ g T Sueep

Pts

Bupe/Mode  Lobel

Range (]

Dot I VBN / fog Typ S

Pis fopsllide  Lobel

FCC Part!S Subpart C 2488MHz Spurious Emissions with Averoge Scon.TST 38915 18 Jun

2913

Rev 9.5 13 Jun 281}

Marker |Frequency

Meter Reading
(dBuv)

AF T346

Amp/Cbl/3
GHz HPF

(dB) Corrected

Avg Limit
(dBuV/m)

Margin
(dB)

Peak Limit|Margin |Height
(dBuV/m) |(dB) (cm) Polarity

4.757

42.91

34.4

46.01 53.97

-7.96

74 -27.99 199|V
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REPORT NO: 13U15637-15 DATE: JULY 22, 2013
FCC ID: BCG-E2643B IC: 579C-E2643B

8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

uL EMC 28 May 2813 17:44:24

85

Radioted Emissions

ManufacturerMALUS
75 Mode|

BLE Uorst Cose
Job : 13014987

65 Tested by:T WANG

55

E-Fields [dBul/ml —

45

35

dB(ulolts/meter) Horizontal

68
Freguency L[MH=1

Ronge (] Get W B/ g T G Pis Bopellede  Lobe

nge (1] Gt W B/ g Tp G Pis Bopellede  Lobe
1:33-1888 PERK 128k 1M 8815/ Mz 822 Inf/MAH Har izental

se cose.DAT

Horizontal 30 - 1000MHz
Marker Test Meter |Detector | T122 Antenna | Preamp and |dB{uVolts| E-Fields | Margin | Height | Polarity

No. |Frequency| Reading Factor (dBf/m) | Cable (dB) | /meter) |[dBuV/m]-| (dB) [em]
(dBuv) ark
164.207 43.09 12.3 -31.2 24.19 43.52 -19.33 200
236.4667 40.44 11.3 -30.9 21.34 46.02 -24.68 200
912.3472 28.68 22.7 -28.7 22.68 46.02 -23.34 200
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REPORT NO: 13U15637-15 DATE: JULY 22, 2013
FCC ID: BCG-E2643B IC: 579C-E2643B

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

VERTICAL PLOT

~uL EMC 28 May 2813 17:44:24

8

Rodioted Emissions

ManufacturerMALUS
75 Mode |

BLE Uorst Case
Job : 13014987

65 Tested by:!T WANG

55

a5

35

dBlulolts/meter) Uertical

00
Freguency [MH=]

Fonge ) Tet 16 B/ g T S Pla Bopellede  Label Fonge () Get TG/ g T S Pla fopollede  Lsbel

rse cose.DAT

Vertical 30 - 1000MHz
Marker Test Meter |Detector| T122 Antenna | Preamp and |dB{uVolts| E-Fields Polarity
No. |Frequency| Reading Factor (dB/m) | Cable (dB) | /meter) |[dBuV/m]-
{dBuV) QPk
44,7907 a7 10.5 -32 25.5 40
166.6317 38.01 121 18.81 43,52
270.8936 32.86 13.2 15.26 46.02
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REPORT NO: 13U15637-15 DATE: JULY 22, 2013
FCC ID: BCG-E2643B IC: 579C-E2643B

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50

Decreases with the logarithm of the frequency.

TEST PROCEDURE

ANSI C63.4
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REPORT NO: 13U15637-15 DATE: JULY 22, 2013
FCC ID: BCG-E2643B IC: 579C-E2643B

RESULTS

6 WORST EMISSIONS

Project No:13U15037

Client Name:
Model/Device:BT Worst Case
Test Volt/Freq:115 VAC/ 60Hz
Test By:Mona Hua

Line-L1.15 - 30MHz

CISPR 11/22 CISPR 11/22
Test Frequency | Meter Reading T241LL1 |LC Cables| dB(uVolt | Class B Quasi- Class B

(MHz) (dBuVv) Detector| (dB) |1&3(dB) s) peak Margin Average Margin

0.159 49.08 PK 0.1 0 49.18 65.5 -16.32 - -

0.159 35.1 Av 0.1 0 35.2 - - 55.5 -20.3
0.7305 45.56 PK 0.1 0 45.66 56 -10.34 - -
0.7305 30.85 Av 0.1 0 30.95 - - 46 -15.05
0.8205 45.82 PK 0.1 0 45.92 56 -10.08 - -
0.8205 26.99 Av 0.1 0 27.09 - - 46 -18.91
4.8615 40.63 PK 0.1 0.1 40.83 56 -15.17 - -
4.8615 23.5 Av 0.1 0.1 23.7 - - 46 -22.3
17.6775 39.17 PK 0.2 0.2 39.57 60 -20.43 - -
17.6775 23.96 Av 0.2 0.2 24.36 - - 50 -25.64

Line-L2.15 - 30MHz
CISPR 11/22 CISPR 11/22
Test Frequency | Meter Reading T241LL1 |LC Cables| dB(uVolt | Class B Quasi- Class B

(MHz) (dBuVv) Detector| (dB) |1&3(dB) s) peak Margin Average Margin
0.1635 48.71 PK 0.1 0 48.81 65.3 -16.49 - -
0.1635 29.35 Av 0.1 0 29.45 - - 55.3 -25.85
0.8025 46.5 PK 0.1 0 46.6 56 -9.4 - -
0.8025 25.07 Av 0.1 0 25.17 - - 46 -20.83
6.2205 39.14 PK 0.1 0.1 39.34 60 -20.66 - -
6.2205 23.27 Av 0.1 0.1 23.47 - - 50 -26.53
17.8575 39.86 PK 0.2 0.2 40.26 60 -19.74 - -
17.8575 17.83 Av 0.2 0.2 18.23 - - 50 -31.77

PK - Peak detector
Av - Average detector
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REPORT NO: 13U15637-15 DATE: JULY 22, 2013
FCC ID: BCG-E2643B IC: 579C-E2643B

LINE 1 RESULTS

UL Fremont, CA CE Room & May ZB13 16:H3: 8%
| | Conducted RFI Uoltoge

Project No:13U14987

Client Name:

Made | /Device:BT Worst Case
Test Uolt/Freg: 115 UACY GEH=z
Te=t By:Mono Huo

Line-L1 dBCulUolts)

\1. H H h H h H h JWJB
Frequency L[MH=]

Range [MHz] REWCHz] UBUCHz]  Sweep Range [MHz] Det RBWCHz] UBUCHz]  Sueep Label
1:.15-38

Det. Label
PE/A 1Bk n'o .12/4 . BkHz Line-L1

File: ET.DAT
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REPORT NO: 13U15637-15 DATE: JULY 22, 2013
FCC ID: BCG-E2643B IC: 579C-E2643B

LINE 2 RESULTS

UL Fremont, CA CE Room 5 May ZB13 16:Hd3: 8%
i | | oo i Conducted RFI Voltoge
Project No:13U14987

Client Nome:

Made | /Device:BT Worst Case
Test Uolt/Freg: 115 UACY GBHz
Test BH:MDHG Huo

FhVads g Averags T

Line-L2 dBtulalts)

Frequerncy L[MH=]

Range [MHz] Det  RBWCHz] UBUCHz]  Sweep Label Range [MHz] Det RBNCHz] UBUCHz]  Sueep
15-30 PE/A | Bk n'o L ls/4 . 5kHz Line-L1

1.

File: BT.DAT
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