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REPORT NO: 11U13938-4B1 DATE: FEBRUARY 3, 2012
FCC ID: BCGA1403 IC: 579C-A1403

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: The Apple iPad, Model A1403 is a tablet device with iPod
functions (music, application support, and video), 802.11a/b/g/n
radio, Bluetooth radio functions, and cellular using the
CDMA/GSM 2G/3G/LTE data radio functions.

MODEL: A1403
SERIAL NUMBER: PT667496, PT654922
DATE TESTED: NOVEMBER 1-2, 2011
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

Compliance Certification Services (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:
FRANK IBRAHIM CHIN PANG
EMC SUPERVISOR EMC ENGINEER
UL CCS UL CCS
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FCC ID: BCGA1403 IC: 579C-A1403

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 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 4.94 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 11U13938-4B1
FCC ID: BCGA1403

DATE: FEBRUARY 3, 2012
IC: 579C-A1403

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The Apple iPad, Model A1403 is a tablet device with iPod functions (music, application support,
and video), 802.11a/b/g/n radio, Bluetooth radio functions, and cellular using the CDMA/GSM
2G/3G/LTE data radio functions.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 BLE 9.31 8.531
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PIFA integrated antennas, with the following peak gains in —0.26 dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was Broadcom Bluetool.

The EUT software installed during testing was 9A287.

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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REPORT NO: 11U13938-4B1

FCC ID: BCGA1403

DATE: FEBRUARY 3, 2012
IC: 579C-A1403

5.6. DESCRIPTION OF TEST SETUP
SUPPORT EQUIPMENT
PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCC ID
BT Tester Rohde & Schwarz CBT 2174-12-17 NA
Directional Coupler Krytar 1905-1-24 2233-6-28 NA
Headset Apple NA NA NA
/O CABLES (Conducted Setup)
/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 In/Out 1 SMA Shielded 0.2m NA
2 In/Out 1 SMA Shielded 0.6m NA
3 Antenna Port 1 SMA Shielded 0.1m NA
I/O CABLES (Radiated Setup)
I/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC US115VAC Shielded 2m NA
2 DC 1 DC Shielded Tm NA
3 Jack 1 Earphone Shielded 0.5m NA
4 Antenna Port 1 Horn Un-shielded 2m NA
TEST SETUP
The EUT is a stand-alone device.
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REPORT NO: 11U13938-4B1 DATE: FEBRUARY 3, 2012
FCC ID: BCGA1403 IC: 579C-A1403

SETUP DIAGRAM FOR TESTS (CONDUCTED)

Directional Coupler Bluetool Tester

Spectrum Analyzer
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SETUP DIAGRAM FOR TESTS (RADIATED)

Earphone

AC Adapter

/ :

Bluetool Tester

AC MAIN
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FCC ID: BCGA1403

DATE: FEBRUARY 3, 2012
IC: 579C-A1403

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 E4446A C01159 05/11/12
Antenna, Horn, 18 GHz EMCO 3115 C00872 06/29/12
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01011 07/16/12
Preamplifier, 1300 MHz Agilent/HP 8447D €00885 01/27/12
Preamplifier, 26.5 GHz Agilent/HP 8449B C01063 07/12/12
EMI Test Receiver, 9 kHz7 GHz R&S ESCI7 1000741 07/06/12
LISN, 30 MHz FCC LISN-50/250-25-2 N02625 11/10/12

Reject Filter, 2.4-2.5 GHz Micro-Tronics BRM50702 N02685 CNR
Peak / Average Power Sensor Agilent/HP E9327A C00964 01/07/12
Peak Power Meter Agilent/HP E4416A C00963 12/04/12
Bluetooth Test R&S CBT NA 05/01/12
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00589 07/28/12
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FCC ID: BCGA1403

DATE: FEBRUARY 3, 2012

IC: 579C-A1403

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

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
(MHz) (MHz) (MHz)
Low 2402 0.733 0.5
Middle 2440 0.742 0.5
High 2480 0.733 0.5
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6 dB BANDWIDTH
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DATE: FEBRUARY 3, 2012

IC: 579C-A1403

7.2.

LIMIT

99% BANDWIDTH

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.0346
Middle 2440 1.0332
High 2480 1.0369
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DATE: FEBRUARY 3, 2012

IC: 579C-A1403

7.3.

LIMIT

§15.247 (b) (1)

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

OUTPUT POWER

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer, and the analyzer bandwidth is set
to a value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.13 30 -20.87
Middle 2440 9.31 30 -20.69
High 2480 9.03 30 -20.97
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7.4.

LIMIT

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 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 Average Power
(MHz) (dBm)
Low 2402 8.80
Middle 2441 8.90
High 2480 8.70

Page 20 of 44

COMPLIANCE CERTIFICATION SERVICES (UL CCS)
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 CCS.



DATE: FEBRUARY 3, 2012
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REPORT NO: 11U13938-4B1
FCC ID: BCGA1403

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 -5.25 8 -13.25
Middle 2440 -5.59 8 -13.59
High 2480 -6.44 8 -14.44

Page 21 of 44

COMPLIANCE CERTIFICATION SERVICES (UL CCS) 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 CCS.




REPORT NO: 11U13938-4B1
FCC ID: BCGA1403

DATE: FEBRUARY 3, 2012
IC: 579C-A1403

POWER SPECTRAL DENSITY

PSD LOW CH

@ Agilent 10:51:41 MNow 1, 2011

R T

FPeak Search

Ref 20 dBm

Atten 20 dB

Mkr1 2.401 986 3 GHz
5.25 dBm

#Peak

‘ Mext Pealk
‘ Mext Pk Right
‘ Mext Pk Left

Min Search

Swp

Center 2.401 983 3 GHz
#PRes BW 3 kHz

#VBW 10 kHz

Span 300 kHz
#Sweep 100 s (601 pts)

‘ Pk-Pk Search
‘ Wkr © CF

MWore
1 0f2

PSD MID CH

A Agilent 10:40:29 Mow 1, 2011

R T

Feak Search

Ref 20 dBm

Atten 20 dB

Mkr1 2.439 980 4 GHz
5.59 dBm

#Peak
Log

10
dB/

Ofist
10.8

dB
DI

Mext Pealk

Next Pk Right

Mext Pk Left

8.0
dBm

Lghv

Min Search

M1 S2
S3 FC

AL

e(f):
f>50k

Swp

Center 2.440 000 0 GHz
#Res BW 3 kHz

#VYBW 10 kHz

Span 300 kHz
#Sweep 100 s (601 pts)

Pk-Pk Search

Mkr @ CF
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REPORT NO: 11U13938-4B1 DATE: FEBRUARY 3, 2012
FCC ID: BCGA1403 IC: 579C-A1403

PSD HIGH CH

e Agilent 11:01:55 Now1, 2011 R T [PeakSearch |

Mkr1 2.479 973 5 GHz ‘
Ref 20 dBm Atten 20 dB 6.44 dBm Mexwt Pagk
#Peak
Log
10 )
dB/ ‘ Mext Pk Right
Offst
10.8
dB ‘ Next Pk Left
DI

15
dBm

LghAv

S1 M2

S3 FC Fl-Fk Search
AL

ei(f):

3Dk Mikr © CF

Swp

Center 2.479 975 0 GHz Span 300 kHz ‘ M‘fg@

#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

‘ Min Search
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REPORT NO: 11U13938-4B1 DATE: FEBRUARY 3, 2012
FCC ID: BCGA1403 IC: 579C-A1403

7.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Limit = -20 dBc

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.

The band edges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.
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REPORT NO: 11U13938-4B1 DATE: FEBRUARY 3, 2012
FCC ID: BCGA1403 IC: 579C-A1403

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

- Agilent 10:53:19 Nov 1, 2011 R T Display

Mkr1 2.402 250 GHz
Ref 20 dBm Atten 20 dB 8.93 dBm Full Screen
#Peak

Log - -
10 Display Line
-11.07 dBrn

dB/
Offst On Off

10.8
dB
DI

1.1 ‘

dBm
LghAv

Lirmits

51 M? Active Fctn
53 FC Fosition 4
AL Bottom

ei(f):
f>50k Title *
Swp

Center 2.400 000 GHz Span 10 MHz || Preferences  +
#Res BW 100 kHz #WVBW 300 kHz Sweep 1 ms (601 pts)

LOW CHANNEL SPURIOUS
#5 Agilent 10:54:39 Mow 1, 2011 R T Marker
MiaZ 13.71 GHz
Ref 20 dBm Atten 20 dB 54.10 dBm
#Peak 1
Log
10
dB/
Offst
10.8
dB Delta
DI

141 -

dBm . Df_ltag’?)lr
rACKIng ke

Lahv Ref A

Select Marker
1 2 3 4

Mormal

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

Marker Trace X iz Amplitude
1 @ 2.40 GHz 272 dBm
2 21 13.71 GHz -54.10 dBm

Span Pair

Span Center
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REPORT NO: 11U13938-4B1 DATE: FEBRUARY 3, 2012
FCC ID: BCGA1403 IC: 579C-A1403

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

- Agilent 10:42:19 Nov 1, 2011 R T Display

Mkr1 2.440 000 GHz
Ref 20 dBm Atten 20 dB 8.37 dBm Full Screen
#Peak

Display Line
-11.63 dBm
On Off

-

‘ Lirmits

Active Fctn
Position Y
Bottom

Title ¥
Swp

Center 2.440 000 GHz Span 10 MHz || Preferences  +
#Res BW 100 kHz #WBW 100 kHz Sweep 1.24 ms (601 pts)

MID CHANNEL SPURIOUS
A Agilent 10:44:28 Mov 1, 2011 R T Marker
MkiZ 13.23 GHz
Ref 20 dBm Atten 20 dB 45.55 dBm
#Peak 1
Log
10
dB/
Offst
10.8
dB Delta

DI

1186 -
dBm Delta Pair

(Tracking Ref)
LgAv Ref A

Select Marker
1 2 3 4

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 3.131 s (601 pts)

Marker Trace X iz Amplitude
1 2) 2.44 GHz 2.04 dBm
2 2) 12.23 GHz -65.55 dBm

Span Pair

Span Center
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REPORT NO: 11U13938-4B1 DATE: FEBRUARY 3, 2012
FCC ID: BCGA1403 IC: 579C-A1403

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

s Agilent 11:03:57 Nov1, 2011 R T Display

Mkr1 2.480 250 GHz
Ref 20 dBm Atten 20 dB 767 dBm Full Screen
#Peak

Display Line
-12.34 dBm
On Off

-

‘ Lirmits

Active Fctn
Position Y
Bottom

Title ¥
Swp

Center 2.483 500 GHz Span 10 MHz || Preferences  +
#Res BW 100 kHz #WVBW 300 kHz Sweep 1 ms (601 pts)

HIGH CHANNEL SPURIOUS
A Agilent 11:04:34 Mow 1, 2011 R T

Mkr2 13.32 GHz
Ref 20 dBm Atten 20 dB A4.38 dBm
#Peak y
Log
10
dB/
Offst
10.8
dB Max Hold
DI
123
dBm

Lghv

Clear Wyrite

in Hold

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

Marker Trace X iz Amplitude
1 2) 2.42 GHz 732 dBm
2 2) 12.32 GHz -54.28 dBm

Page 27 of 44

COMPLIANCE CERTIFICATION SERVICES (UL CCS) 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 CCS.



REPORT NO: 11U13938-4B1

FCC ID: BCGA1403

DATE: FEBRUARY 3, 2012
IC: 579C-A1403

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 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 3 m (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: 11U13938-4B1
FCC ID: BCGA1403

DATE:

FEBRUARY 3, 2012
IC: 579C-A1403

8.2.

TRANSMITTER ABOVE 1 GHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

e Agilenf 12:55:00 Now 1, 2011

R T

Freg/Channel

Ref 110 dBpY #Atten 0 dB

Mkr1 2.348 93 GHz
55.56 dBp

#Peak
Log

10
dB/

Offst
31.9

dB
DI

Center Freq
235000000 GHz
Start Freq
231000000 GHz

Stop Freq
239000000 GHz

74.0
By

Lol

CF Step
5.00000000 MHz
Auto Man

31 W2
33 FC

=)
FTun

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

#WVBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVG, HORIZ

w5 Agilent 12:55:32 Mov 1, 2011

R T

Freg/Channel

Ref 110 dBpY #Atten 0 dB

Mkr1 2.388 40 GHz
43.00 dBpY

#Peak
Log

10
dB/

Ofist
319

dB
DI

Center Freq
235000000 GHz
Start Freq
231000000 GHz
Stop Freq
239000000 GHz

54.0
By

Loy

CF Step
3.00000000 MHz
Auto Man

31 W2

1
o]

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

#YBW 10 Hz

Stop 2.390 00 GHz
Sweep 6.238 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 11U13938-4B1 DATE: FEBRUARY 3, 2012
FCC ID: BCGA1403 IC: 579C-A1403

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

@ Agilent 12:58:43 Now 1, 2011 R T |Freg/Channel

Mkr1 2.31Z 53 GHz Corter E

enter Freq
Ref 110 dBpY #Atten 0 dB 36.21 4BV 5 2eoo0noo GHz
#Peak
Log
10 Start Frag
dB/ 231000000 GHz
Offst
31.9
o Stop Freq
o 2.39000000 GHz

740
dBpv CF Ste ]
8.00000000 hHz

Lo Auto tulan|

S1ov2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
On Off

Swip

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, VERT

4 Agilent 12:53:24 Nov 1, 2011 R T |Freg/Channel

Mkr1 2.335 47 GHz Corter F
efter ~req
Ref 110 dBpY/ #Atten 0 dB 42.98 dBWY I 5 2-innno GHz
#Peak ]
Log

10 Start Freqg
dB/ 2.31000000 GHz
Offst
3.9
dB Stop Freq
ol 239000000 GHz

54.0
dBpv CF Step

8.00000000 MHz
Loy

S1ov2 Freq Offset

0.00000000 Hz

Signal Track

Swip On Off

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Hes BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 11U13938-4B1 DATE: FEBRUARY 3, 2012
FCC ID: BCGA1403 IC: 579C-A1403

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

@ Agilent 13:12:12 Now 1, 2011 R T |Freg/Channel

Project: Mkr1 2.489 027 5 GHz Contor F
enter Fred
Ref 110 dBpY #Atten 0 dB 56.37 dBpY 5 49175000 GHz

#Feak

Start Frag
2.43350000 GHz
Stop Freq
250000000 GHz

CF Step
155000000 hHz
Auto hdan|

Freq Offset
000000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, HORIZ
4 Agilent 13:1231 Nov 1, 2011 R T |Freg/Channel

Project: Mkr1 2.488 065 0 GHz Contor F
efter ~req

Ref 110 dBy #Atten 0 dB 4354 dByv

aPoak [ en Bl 2 49175000 GHE

Log

10 Start Freqg
dB/ 2 48350000 GHz
Ofist

32.3
4B Stop Freq

DI 250000000 SHz
54.0
dBpv CF Step
1.65000000 MHz

uto JET

Loy

S1ov2 Freq Offset
0.00000000 Hz

Signal Track

Swip On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Hes BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 11U13938-4B1 DATE: FEBRUARY 3, 2012
FCC ID: BCGA1403 IC: 579C-A1403

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 13:05:19 Mow 1, 2011 FE T |Freg/Channel

Mkr1 2.499 010 0 GHz Center F

enter Freq

Ref 110 dBp #Atten 0 dB 56.09 dBpYv' 5 49175000 Gits
#Peak

Start Freq

245350000 GHz

Stop Freq

2 50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 000 D GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, VERT

e Agilent 13:05:45 Mow 1, 2011 FE T |Freg/Channel

Mkr1 2.487 487 5 GHz

Center Freq
Ref 110 dByv #Atten D dB 43.56 dBuv
Poak [0 en Bl 2 49175000 GHE

Start Freq
248350000 SHz

Stop Freq
2 50000000 GHz

CF Step
1.65000000 hiHz
Auto Mdan|

Freq Offset
000000000 Hz

Signal Track
Swp On Cff

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ~ ‘
#Hes BW 1 MHz #WBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO:

11U13938-4B1

FCC ID: BCGA1403

DATE: FEBRUARY 3, 2012
IC: 579C-A1403

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont Sm Chamber

Test Engr:
Date:
Project #
Company:
Test Target:
Mode Oper:

Chin Pang
11/01/11
117713938
Apple

FCC 15247
TX. LE

Ieasurement Frequency Amp
Dist  Distance to Antenna

Analyzer Keading

AF Antenna Factor
CL Cable Loss

D Corr
Avg
Paalk
HPF

Preamp Gain

Distanee Correct to 3 meters
Average Field Strength @ 3 m
Calevlated Peak Fizld Strength
High Pass Filter

Average Field 3trength Limit
Pealk Field Strength Limit
Margin vs. Averags Limit
Wargin ws. Peak Limit

f
GH=

Dist | Read

(m) | dBuV

Amp
dB

D Corr; Flir
dB dB

Margin; Ant, Pol,
VH

Low ch, 240ZMH=z

4,804

30

0.0 0.0

4,804

30

0.0 0.0

4,804

&0

0.0 0.0

4,804

&0

0.0 0.0

=iimim

Mid Ch, Z4400MH=

4,880

3.0

4,880

3.0

T.320

30

T.320

30

4,880

A0

4.880

3.0

T.320

30

T.320

a0

=i=ii=imimimn

High Ch, Z480Mh=z

4,960

A0

4,960

&0

T.440

A0

T.440

3.0

4,960

3.0

4.960

3.0

T.440

3.0

T.440

30

=i=i=i=imim i

Rev. 4.1.2.7

Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 11U13938-4B1
FCC ID: BCGA1403

DATE: FEBRUARY 3, 2012
IC: 579C-A1403

8.3.

High Frequency Measurement

Compliance Certification Services, Fremont Sm Chamber-B

Company:
Project #:
Date:

Apple

11U13938
117272011

Test Engineer: Chin Pang

Configuration: EUT with AC Adapter and Earphone
BLE. BX, { Worst Case)

Mode:

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-23GHZ‘ Pre-amplifer 26-40GHz

RECEIVER ABOVE 1 GHz

Horn > 18GHz

‘ T59; S/N: 3245 @3m j | T145 Agilent 3008A005¢ j |

Hi Frequency Cables

]

3' cable 22807700

12' cable 22807600

‘ 3 cable 22807700 j ‘ 12 cable 22807600 j ‘ 20° cable 22807500 j ‘

20" cable 22807500

HPF

‘ Reject Filter

E

| Fec15.209

Peak Measuremen
RBW=VBW=1MH3
Average Measuremeffit:

RBW=IMHz ; VBW=1[f

f
GHz

Read Pk
dBuV

Read Avg.
dBuV

AF
dB/m

CL
dB

Amp
dB

Peak
dBuV/m

Avg
dBuVim

Pk Lim
dBuV/m

Avg Lim
dBuV/m

Pk Mar
dB

Avg Mar

Notes

VH) |

51.8

315

24.7

20

-35.8

43.5

232

74

54

-30.5

49.3

30.8

26.6

33

-35.6

43.6

25.1

74

54

-30.4

48.4

314

244

2.8

-35.0

39.6

22.6

74

54

-34.4

49.5

320

288

4.4

474

29.9

74

54

-26.6

Rev. 07.08.11
Note: No other

were detected above the system noise floor.

f
Dist

AF
CL

Measurement Frequency

Distance to

Antenna

Analyzer Reading
Antenna Factor

Cable Loss

Amp
D Corr Distance Correct to 3 meters

Average Field Strength (@ 3 m
Peak  Calculated Peak Field Strength
High Pass Filter

Avg

HPF

Preamp Gain

Avg Lim
Pk Lim
Avg Mar
Pk Mar

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit
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REPORT NO: 11U13938-4B1
FCC ID: BCGA1403

DATE: FEBRUARY 3, 2012

IC: 579C-A1403

8.4.

WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

=l

15}

78

6

15|

46

34

[u]
"
C
o
]
L
[n]
T
£
.
g
J
[45]
=

UL EMC Test System

2 Nowv 2811

16:11:52

ERudiated Emissions

{11013938
TBLE

Freguency [MH=]

Range [MHz1 Det  RBWCHz] UBUCHzI  Sweep Polarity Range [MHz] Det  RBUCHZ] VBULHz] Sweep

1381886 PK 128k

L]

Aute/Coupled  H

Polarity

File: 38-1@@d 0AT
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REPORT NO: 11U13938-4B1
FCC ID: BCGA1403

DATE: FEBRUARY 3, 2012
IC: 579C-A1403

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

VERTICAL PLOT

UL EMC Test System

2 Now 2811 16:11:52

=l

B8

74

66

5H

4 CFR 47 Part 45 dlast Bi3m

ERadiQted Emissions

Hr1u13938
HBLE

44

14

a0
A
+
L
i}
=
=
s
=
J
[4a]
el

BEL

Freqguemncy LC[MH=I

Ronge [MHz]
1 36-1 BB FE

Det  RBUCHz] UBWCHZD  Sueep Polarity
128k H AutorCoupled  H

Ronge [MHz] Det  RBUCHz] UBCHz]  Sweep Polarity

ile: 3A-16H8.DAT
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REPORT NO: 11U13938-4B1 DATE: FEBRUARY 3, 2012
FCC ID: BCGA1403 IC: 579C-A1403

HORIZONTAL AND VERTICAL DATA

11013938
BLE

Fanze 1 30 - 1000MH=z

FrequenciReading Detector Cable Losdmp Gain Bilog FactorsdBu¥/m | Part 15B Nargin Polarity
47,0184 49,26 FE 1 —29. 4 12,9 33. 76 40 5. 24 Horz
57,7198 53,85 FE . —29. 4 7.9 33,45 4n 6. 55 Horz
at. o703 | 47,72 FE . 29,3 9.3 29,12 43. 5 -14. 38 Horz
B3, 729 48,1 FE . —29. 4 3 27.49 4n -12.1 Horz
1874021 43,47 FE . 29 11.1 27,97 43,5 -15.53 Horz
Th0.13349 40. 85 PK 3.8 -29.1 20.1 36, 65 46 -10. 35 Horz

Range 2 30 - 1000MH=z

FrequenciReading Detector Cable LocAmp Gain Bilog FactorsdBuV¥/m  Part 15B Nargin Polarity
435, 763 51,649 FE 1 —29. 4 . 35, 049 40 -4, 491 Vert
BE, 3937 | BE. 54 FE .1 29, 36,14 4n 3. 8k Vert
61,4029 &L, 23 FE .2 29, 34, 93 4n 5. 07 Vert
83.3074 5L, T4 FE ] =29, 3b. 24 40 -4, 76 Vert
209. 1127 47,85 FE 2 —23. 32, 95 43,5 -10.55 Vert
453, 8249 44, 24 FE 3 =24, 34,14 46 -11. 86 Vert
801, 6966 40,149 FE 4 —23. 36, 29 46 -4, 71 Vert
159. 1007 45, 86 FE . 29, 29, 46 43,5 -14. 04 Vert
41.6307  49.65 FE . =249, 34, 25 40 5. 75 Vert
4n, 2738 | 48,04 FE . 29, 33,44 4n -6, 56 Vert

W e e G e e e
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REPORT NO: 11U13938-4B1 DATE: FEBRUARY 3, 2012
FCC ID: BCGA1403 IC: 579C-A1403

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: 11U13938-4B1
FCC ID: BCGA1403

DATE: FEBRUARY 3, 2012

IC: 579C-A1403

RESULTS

6 WORST EMISSIONS

11013935
LE (Worst Case)

Line-11 .15 — 30MH=z

Frequency Reading Detector dB[uVolts] Class B Op Margin

0.1725 60, 93
0.1725 37. 25
0.24 50, 34
0.24 28. 57
0. 3435 48, 33
0, 3435 24,05

Line-LZ .15 — 30MHz

FE
Ay
FE
A
FE
b

60, 93 64,8
37. 25 -
50,34 BZ.1
28. 57 -
43, 33 9.1
24, 05 -

—-3. a7

-11. 76

-10. 77

Frequency Feading Detector dB[uVolts] Class B GQp Margin

Class B Avg Narzin

Class B Avg MNarsin

h4, 8 £.13

b4, 8 -17.55
nZ.1 -1. 76
RZ.1 —23. 53
49.1 —0.77
49.1 —25. 05

0. 163 B0, 07 FE B0, 07 Bh.1 5. 03 Bh.1 4. 97

0. 168 34, 3b Av 34, 3h - - hho1 -15. Th

0. 2625 hal PE ha 1 £1.4 -B. 3 1.4 1.7

0. 2625 28, 97 Ay 28, 97 - - 1.4 -22. 43

0. 348 47.4 FE 47. 4 59 -11. 6 49 -1. 6

0. 348 2h. 22 Ay 2h, 22 - - 449 -23. 78
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REPORT NO: 11U13938-4B1 DATE: FEBRUARY 3, 2012
FCC ID: BCGA1403 IC: 579C-A1403

LINE 1 RESULTS

UL EMC Test System 2 MNawv 2811 17:25:172
i | | A i Conducted RFI Uoltage

111 239383
LE (Worst Casesl

S| 1W?2é tﬁu%a B @uoa@*peok

dBElulalts1 Line-L1

\11 H H H h h H h JWJB
Freguerncy L[MH=1

Renge [HHz1 Det REUCHz] UBWCHz]  Sweep Lakel Ronge [MHz1 Det. RBWCHz] UBWCHz]  Sweep Labal
I:.15-38 PR/ Ik n/a Ble/d 5k Line-L
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LINE 2 RESULTS

UL EMC Test System 2 MNowv 2811 17:25:12
‘ ; N A I ‘ Conducted RFI Uoltiage

11Ut 3938
LE tWorst Cosel

| CISPR 111722 Cliuds B Ouosi-peak

dBlulolts] Line-L2

‘1: | H H H H | | 11:B
Frequerncy L[MH=]

Det RBWCHz] VBWCHz]  Sueep Lakel Ronge [MHz] Det  RBUCHZ] UBWCHZ]  Sweep Lakel
PR/t 9k n/a Bles/d.5kHz  Line-L!
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