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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: IPAD WITH 802.11 abgn BT EDR /LE / GSM /WCDMA /LTE
MODEL: A1430

SERIAL NUMBER: PT713734

DATE TESTED: DECEMBER 07, 2011 AND FEBRUARY 24-25, 2012

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 27L 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:

THU CHAN CHIN PANG
ENGINEERING MANAGER EMC ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with TIA-603-C, FCC CFR
47 Part 2, and FCC CFR 47 FCC Part 27.

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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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The Apple iPad is a tablet device with iPod functions (music application support and video),
802.11 a/b/g/n radio, Bluetooth radio function, and cellular using GSM 2G/3G/LTE data
functions. The rechargeable battery is not user accessible

5.2. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

The major change filed under this application is adding 15MHz and 20MHz bandwidth to LTE
band 4 only.

5.3. MAXIMUM OUTPUT POWER

The transmitter has a maximum average conducted and EIRP output powers as follows:

Part 27 LTE Band 4 MODE (15.0 MHz BANDWIDTH)

Frequency range Modulation Conducted(Average) EIRP(Average)
(MHz) dBm mw dBm mW
1717.5 23.44 220.8 22.87 193.6
1732.5 QPSK RB1-0 23.40 218.8 23.18 208.0
1747.5 23.50 223.9 23.33 215.3
1717.5 22.50 177.8 21.58 143.9
1732.5 16QAM RB1-0 22.50 177.8 21.93 156.0
1747.5 22.50 177.8 23.03 200.9

Part 27 LTE Band 4 MODE (20.0 MHz BANDWIDTH)

Frequency range Modulation Conducted(Average) EIRP(Average)
(MHz) dBm mW dBm mWwW
1720.0 23.40 218.8 22.43 175.0
1732.5 QPSK RB1-0 23.45 221.3 22.95 197.2
1745.0 23.48 222.8 24.06 254.7
1720.0 22.50 177.8 21.93 156.0
1732.5 16QAM RB1-0 22.50 177.8 22.48 177.0
1745.0 22.50 177.8 23.32 214.8

54. SOFTWARE AND FIRMWARE

The test software used during testing was 9B87
The EUT is link to CMW500 during test.
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5.5. MAXIMUM ANTENNA GAIN

Please see table below:

Antenna Gain (dBi)
Band 4, 15MHz Bandwidth -1.21
Band 4, 20MHz Bandwidth -1.31

5.6. WORST-CASE CONFIGURATION AND MODE

The worst-case channel for RF radiated emissions below 1GHz tests is channel with highest RF
output power.

Based on the investigation results, the highest peak and average power and enhanced data rate
is the worst-case scenario for all measurements.

Worst-case modes:

. LTE Band 4, RB1-0 and RB75-0 for 15MHz Bandwidth and RB1-0 and RB100-0 for
20MHz Bandwidth.

For the fundamental investigation, the EUT is investigated for vertical and horizontal antenna
orientations and the worst case was determined to be at Z-position.
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DATE: FEBRUARY 25, 2012

FCC ID: BCGA1430

5.7. DESCRIPTION OF TEST SETUP

RADIATED TESTS SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number
Earphone Apple NA NA
AC adapter Apple A1344
I/O CABLES ( RF Conducted Test)
/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 RFOut 1 Directional Coupler Un-shielded 0.1m NA
2 RF In/Out 1 Spectrum Analyzer Un-shielded None NA
3 RF In/Out 1 Communications Test Set Un-shielded 1.2m NA
/O CABLES (RF Radiated Test)
/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 2 UsS 115V Un-shielded 2m NA
2 DC 1 Us 115V Un-shielded 1m NA
3 Jack 1 Earphone Un-shielded 0.5m NA
4 RF In/Qut 1 Antenna Un-shielded none NA
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TEST SETUP

CONDUCTED SETUP DIAGRAM FOR TESTS

EUT y 3 Communications
directional Test Set
Coupler
2

Spectrum Analyzer

RADIATED SETUP DIAGRAM FOR TESTS

3 ;
412_’ —‘ Communications
Earphone : Test Set

EUT :

! 4

2 | :
AC Adapter 3

1 /
AC MAIN
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6. TEST AND MEASUREMENT EQUIPMENT

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

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01178 08/30/12
Antenna, Horn, 18 GHz EMCO 3115 C00945 06/29/12
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01011 07/16/12
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 07/12/12
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 111112
Communication Test Set R&S CMW500 N/A 05/17/12
Temperature / Humidity Chamber Thermotron SE 600-10-10 C00930 10/20/12

Highpass Filter, 1.5 GHz Micro-Tronics HPM13193 N02689 CNR

Highpass Filter, 2.7 GHz Micro-Tronics HPM13194 N02687 CNR

Directional Coupler RF-Lambda RDC5M06G15 None CNR
Sleeve Dipole 1730~2030 MHz ETS 3126-1880 C01157 10/01/12
Signal Generator, 20 GHz Agilent / HP 83732B C00774 07/14/12
Antenna, Tuned Dipole 400~1000 MHz ETS 3121C DB4 C00993 07/10/12
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7. RF POWER OUTPUT VERIFICATION

7.1. RF OUTPUT POWER FOR LTE BAND 4

Freq. UL BW RB RB Max Avg | Max Pk
Modulation Power Power

(MHz) | Channel | (\HzZ) Size Offset (dBm) (dBm)
7 0 23.44 27.08

1 74 23.35 26.77

36 18 QPSK 22.40 27.50

17175 | 20025 15 (L) o 0 2.3 1.9
1 74 16-QAM 22.48 26.83

36 18 21.40 27.50

75 0 21.40 27.80

7 0 53.40 6,80

1 74 23.38 27.20

36 18 QPSK 22.40 26.56

75 0 22.40 27.71

17325 | 20175 | 15(M) : 5 S 582
1 74 22.48 27.15

36 18 16-QAM 21.40 26.46

75 0 2150 2764

7 0 350 7.26

1 74 23.50 26.90

36 18 QPSK 22.48 27.65

17475 | 20325 | 15 (H) o 0 e 28.20
1 74 22.50 26.98

36 18 16-QAM 21.50 27.66

75 0 21.50 28.10
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RF OUTPUT POWER FOR LTE BAND 4

Freg. uL BW RB RB Modulatio | MaXAvg Max Pk
Power Power

(MHz) | Channel | (MHz) Size Offset T (dBm) (dBm)
7 0 23.40 27.20

1 99 23.40 26.50

50 24 QPSK 22.40 27.50

1720 | 20050 20 (L) 1(1)0 8 33;;‘8 %322
1 99 22.50 26.61

50 24 16-QAM 21.35 27.50

700 0 21.40 27.78

7 0 3.5 26.67

1 99 23.40 27.20

50 24 QPSK 22.45 26.62

100 0 22.40 27.80

17325 | 20175 | 20 (M) - 0 5550 57 01
1 99 22.50 27.68

50 24 16-QAM 21.40 2651

700 0 2150 27.70

7 0 23.48 26.74

1 99 23.47 26.94

50 24 QPSK 22.50 27.70

1745 | 20300 | 20 (H) 1(1)0 8 33;‘5 22-;2
1 99 22.50 27.09

50 24 16-QAM 21.48 27.65

700 0 21.49 27.90
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8. CONDUCTED TEST RESULTS

8.1. OCCUPIED BANDWIDTH

RULE PART(S)
FCC: §2.1049

LIMITS
For reporting purposes only

TEST PROCEDURE

The transmitter output was connected to a calibrated coaxial cable and coupler, the other end of
which was connected to a spectrum analyzer. The occupied bandwidth was measured with the
spectrum analyzer at the low, middle and high channel in each band. The -26dB bandwidth was also
measured and recorded.

MODES TESTED

e LTE BAND 4, 15MHz and 20MHz Bandwidth
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RESULTS
Band Mode RB/RB SIZE | f(MHz) 99% BW (MHz) | -26dB BW (MHz)
17175 13.2481 14.040
15.0 %‘EgEAND 1732.5 13.4178 14.010
250 17475 13.3717 12.010
1717.5 13.4278 13.927
15.0 MHz BAND 1732.5 13.2689 14155
16QAM
LTE 17475 13.3397 14101
BAND 4 [ D 1720.0 17.7904 18.812
0.0 SRSk 17325 17.9182 19.061
100/0 1745.0 17.7942 18.833
1720.0 17.7498 18.813
20.0 MHz BAND 1732.5 17.9302 18.885
16QAM
1745.0 17.8032 18.815
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Band 4 (15.0 MHz BAND WIDTH)

LTE OPSK

LOW CH, RB75_0

e Agilent 14:24:03

Feb 24, 2012

R T [ Sween |

Ch Freg

17175 GHz

Occupied Bandwidth

| Sweep Time

Trig  Free 2000 ms

I | Auto lan|

| Sweep

Ref 30 dBm

Atten 30 dB

Single Cont

Auto Sweep

#Samp

Log

Time|

10

Marm Accy

dB/

Offst
15.7

dB

Center 1.717 50 GHz

Span 30 MHz

#Res BW 300 kHz

#VBW 1 MHz

Sweep 20 ms (601 pts)

Occupied Bandwidth

Transmit Freg Error
 dB Bandwidth

13.2481 MHz

26.414 kHz
14.040 MHz*

Occ BYW % Puwer
x dB

99.00 %
-26.00 dB

Paoints
601

MID CH, RB75_0

e Agilent 14:22:52

Feb 24,2012

R T | Swieep |

| Sweep Time

Ch Freg

1.7325 GHz

Occupied Bandwidth

Trig  Free 20.00 ms

Auto tlan

| Swieep

Ref 30 dBm

Atten 30 dB

Single Cont

Auto Sweep

#Samp

Time|

<

Morm Accy

>

Center 1.732 50 GHz
#Res BW 300 kHz

#VBW 1 MHz

Sweep 20 ms (601 pts)

Span 30 MHz

Transmit Freg Errar
% dB Bandwidth

Occupied Bandwidth

13.4178 MHz

-23.988 kHz
14.010 MHz*

Occ BYW % Pwr
x dB

99.00 %
-26.00 dB
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HI CH, RB75_0

W Agilenf 14:21:30 Feb 24, 2012

R T [ Ampliude |

Ch Freg 1.7475 GHz

Occupied Bandwidth

Trig  Free

Ref Level
30.00 dBm

Ref 30 dBm Atten 30 dB

Attenuation
30.00 dB

Auto tlan

#Samp

it

ScaleDiv
10.00 dB

=

Afog

Center 1.747 50 GHz

#Res BW 300 kHz #VBW 1 MHz

Span 30 MHz

Sweep 20 ms (601 pts)

Scale Type
Lin

Presel Center

Occupied Bandwidth

Occ BYY % Pwr

Transmit Freq Error
 dB Bandwidth

w dB

13.3717 MHz

-3.373 kHz
14.010 MHz*

99.00 %
-26.00 dB

Presel Adjust
[3-26 GHz] ¥
0.000 Hz

More
10of3
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LTE 160AM

LOW CH, RB75_0

W Agilent 14:24:23 Feb 24, 2012

R T | System |

Ch Freq 1.7175 GHz

Trig  Free

Occupied Bandwidth

Ref 30 dBm Atten 30 dB

#Samp |

Loy |

‘ Show Errors  +
| Power On/

Praset
‘ Time/Date Y

L+
10 bk

dB/ i

Offst |,

15.7

dB

Center 1.717 50 GHz

#Res BW 300 kHz #WVBW 1 MHz

Span 30 MHz

ey m

Config /O +

Sweep 20 ms (601 pts)

Occupied Bandwidth
13.4278 MHz

-53.837 kHz
13,827 MHz"

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Reference *

Wlore
10f3

MID CH, RB75_0

i Agilenf 14:23:10 Feb 24, 2012

R T | System |

Ch Freq 1.7325 GHz

Trig  Free

Occupied Bandwidth

Show Errors +

Ref 30 dBm Atten 30 dB

Power On/
Preset

#Samp |

Log l

Time/Date 4

10 L AIETAY LR

dB/

Offst |

15.7

dB

Center 1.732 50 GHz

#Res BW 300 kHz #YBW 1 MHz

Span 30 MHz

‘ Alignments ¥
‘ Config /O 4

Sweep 20 ms (601 pts)

Occupied Bandwidth
13.2689 MHz

-28.010 kHz
14.155 MHz"

Transmit Freq Error
¥ dB Bandwidth

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

Reference *

hlore
10f3
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HI CH, RB75_0

e Agilent 14:21:58

Feh 24, 2012

R T [ Ampliude |

Ch Freq

1.7475 GHz

Trig  Free

Occupied Bandwidth

Ref Level
30.00 dBm

Ref 30 dBm

Atten 30 dB

#Samp

Log

e
'

Attenuation
30.00 dE

Auto Man

Scale/Div
10,00 dB

10

dB/

Offst

15.7

dB

Center 1.747 50 GHz
#Res BW 300 kHz

#YBW 1 MHz

Span 30 MHz

Sweep 20 ms (601 pts)

Scale Type

o .

Presel Center

Presel Adjust

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

Oec BWWY % Pwr
% dB

13.3397 MHz

-11.275 kHz
14.101 MHz"

95.00 %
-26.00 dB

[3-25 GHz] *
0.000 Hz

hlore
10f3
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REPORT NO: 12U14315-1
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

Band 4 (20 MHz BAND WIDTH)

DATE: FEBRUARY 25, 2012
FCC ID: BCGA1430

LTE OPSK

LOW CH, RB100_0

- Agilenf 14:25:55 Feb 24, 2012
|

R T |FrequhanneI |

Center Freq
1.72000000 GHz

Ch Freg 172 GHz Trig  Free
Occupied Bandwidth I |

| Start Freq
1.69500000 GHz

Ref 30 dBm
#Samp
Log

10

dB/
Offst
15.7

dB

Atten 30 dB

Stop Freq
1.74800000 GHz

i

CF Step
1.72350000 GHz
Auto Man

Freq Offset
0.00000000 Hz

Center 1.720 00 GHz
#Res BW 510 kHz
Occupied Bandwidth
17.7904 MHz

-44. 217 kHz
18.812 MHz*

Span 50 MHz
Sweep 20 ms (601 pts)

#VBW 1.5 MHz

Signal Track
Occ BW % Pwer Off

x dB

99.00 %
-26.00 dB

On

Transmit Freg Error
 dB Bandwidth

MID CH, RB100_0

o Agilent 14:26:49 Feb 24,2012 R T [_Sweep |

l | Sweep Time
Ch Freg 1.7325 GHz Trig  Free 20.00 ms

Occupied Bandwidth I | At [ET

Sweep Time 20.00 ms |

Swieep
Cont

Single

Ref 30 dBm Atten 30 dB Auto Sweep
#Samp| |

| Timey
Log Marm Accy

&
W

10
dB/ ‘

Offst
15.7
dB

Center 1.732 50 GHz
#Res BW 510 kHz
Occupied Bandwidth
17.9182 MHz

9,411 kHz
19.061 MHz*

Span 50 MHz
Sweep 20 ms (601 pts)

#VBW 1.5 MHz

Occ BYW % Pwr
x dB

99.00 %
-26.00 dB

Transmit Freg Errar
% dB Bandwidth
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REPORT NO: 12U14315-1

EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

DATE: FEBRUARY 25, 2012
FCC ID: BCGA1430

HI CH, RB100_0

W Agilenf 14:28:27 Feb 24, 2012

R T [ Swesp |

| Sweep Time

Ch Freg 1.745 GHz

20.00 ms

Trig  Free

Occupied Bandwidth

Auto [ET

| Swieep

Ref 30 dBm Atten 30 dB

Auto Sweep

#Samp| |

Time|

<

Morm Accy

Single Cont

Center 1.743 00 GHz

#Res BW 510 kHz #VBW 1.5 MHz

Sweep 20 ms (601 pts)

Span 50 MHz

Occupied Bandwidth
17.7942 MHz

39.453 kHz
158.833 MHz"

Transmit Freq Error
 dB Bandwidth

Occ BYY % Pwr

w dB

99.00 %
-26.00 dB
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REPORT NO: 12U14315-1
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

DATE: FEBRUARY 25, 2012

FCC ID: BCGA1430

LTE 160AM

LOW CH, RB100_0

W Agilent 14:26:15 Apr23, 1999

R T | System |

Ch Freq 1.72 GHz

Trig  Free

Occupied Bandwidth

Ref 30 dBm Atten 30 dB

#Samp

Loy

<

Show Errors  +

| Power On/
Preset

Time/Date Y

10

dB/

Offst

15.7

dB

Center 1.720 00 GHz

#Res BW 510 kHz #VBW 1.5 MHz

Span 50 MHz

Alignments 4

Config /O +

Sweep 20 ms (601 pts)

Occupied Bandwidth
17.7498 MHz

13.009 kHz
18.813 MHz"

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Reference *

Wlore
10f3

MID CH, RB100_0

e Agilenf 14:27:04 Feb 24, 2012

R T | Swieep |

Ch Freq 1.7325 GHz

Trig  Free

Occupied Bandwidth

[ o

| Sweep Time
20.00 ms
Ilar

Ref 30 dBm Atten 30 dB

Single

Sweep
Cont

#Samp

Log

L

10

Marm

Auto Sweep

Time
Accy

dB/

Offst

15.7

dB

Center 1.732 50 GHz

#Res BW 510 kHz #YBW 1.5 MHz

Span 50 MHz

Sweep 20 ms (601 pts)

Occupied Bandwidth
17.9302 MHz

-21.370 kHz
18.585 MHz"

Transmit Freq Error
¥ dB Bandwidth

95.00 %
-26.00 dB

Oec BWWY % Pwr
% dB
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REPORT NO: 12U14315-1

EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

DATE: FEBRUARY 25, 2012
FCC ID: BCGA1430

- Agilent 14:28:43

Feb 24, 2012

| HI CH, RB100_0 |

R T | Siistem |

Ch Freg

1.745 GHz

Trig  Free

Occupied Bandwidth

Show Errors ¥

Ref 30 dBm

Atten 30 dB

#Samp

Loy

Power On/
Preset

‘ Time/Date H

10

dB/

Offst

15.7

dB

Center 1.745 00 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

Span 50 MHz

Sweep 20 ms {601 pts)

‘ Alignments Y

Config lfO »

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

Qoo By % Pwr
¥ dB

17.8032 MHz

-74.412 kHz
18.815 MHz"

95.00 %
-26.00 dB

Reference *

Wore
1of3
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

8.2. BAND EDGE

RULE PART(S)
FCC: 27.53

LIMITS

The power of any emission outside of the authorized operating frequency ranges must be
attenuated below the transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

TEST PROCEDURE

The transmitter output was connected to a CMW500Test Set and configured to operate at
maximum power. The band edge emissions were measured at the required operating
frequencies in each band on the Spectrum Analyzer.
For each band edge measurement:

e Set the spectrum analyzer span to include the block edge frequency (1710

and1755MHz)

e Set a marker to point the corresponding band edge frequency in each test case.

o Setdisplay line at -13 dBm

e Set resolution bandwidth to at least 1% of emission bandwidth.

MODES TESTED

e LTEBAND4

RESULTS
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REPORT NO: 12U14315-1

EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

DATE: FEBRUARY 25, 2012
FCC ID: BCGA1430

LTE OPSK Band 4 (15.0 MHz BAND WIDTH )

LOW CH, RB1-0

e Agilenf 14:33:23 Feb 24, 2012

R T

System

Ref 30 dBm

Atten 30 dB

Mkr1 1.710 D0 GHz
-24.457 dBm

#Samp

Show Errors

Power Onf
Preset

Time/Date »

‘ Alignments ¥

Swp

Center 1.710 00 GHz
#Hes BW 150 kHz

#VBW 1 MHz

Span 20 MHz
Sweep 20 ms (601 pts)

‘ Config 'O 4
‘ Reference

hore
10f3
I

W Agilent 14:45:09 Feb 24,2012

R T

By Ay

Ref 30 dBm

Atten 30 dB

Mkr1 1.755 00 GHz
52.395 dBm

#Samp)

Res Bwy
180.0 kHz
Auto Man|
Video BW
1.0 hHz
Auto Man|

YBWIREW
10.00000
Ilan|

Average
100
On Off

Center 1.755 00 GHz
#Res BW 150 kHz

#YBW 1 MHz

Span 30 MHz
Sweep 20 ms (601 pts)

AvgVBW Type
Pt (RIS >
Auto Man|

:

Span/REWY|
106
Auto Mar|

Page 24 of 72

COMPLIANCE CERTIFICATION SERVICES (UL CCS)

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4031B
FAX: (510) 661-0888

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



REPORT NO: 12U14315-1
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

DATE: FEBRUARY 25, 2012
FCC ID: BCGA1430

LOW CH, RB1-74

W Agilent 14:40:36 Feb 24, 2012

R T

Marker

Ref 30 dBm

Atten 30 dB

Mkr1 1.710 D0 GHz
-52.689 dBm

Select Marker

#Samp

2 3 4

Delta

dBm

#PAvy
100

Delta Fair
(Tracking Ref)
Ref b

51 W3
53 F§

AR,
if):

FTun
Swp

Center 1.710 00 GHz
#Res BW 150 kHz

#VBW 1 MHz

Span 50 MHz
Sweep 20 ms {601 pts)

Span Pair

Span Center

HIGH CH, RB1-74

- Agilent 14:48:11 Feb 24, 2012

R T

Swee

Ref 30 dBm

Atten 30 dB

Mkr1 1.755 00 GHz
-23.792 dBm

#Samp
Log

10
dB/

Offst
15.7

Sweep Time
20,00 ms

Auto Man|

Swieep

Single Cant

dB
DI

Alto Swieep
Time]

Morm Accy

13.0
dBm

#PAvy
100

51 Wz
53 FS

AR
if):

FTun
Swp

Center 1.755 00 GHz
#Res BW 150 kHz

#WVBW 1 MHz

Span 30 MHz
Sweep 20 ms {601 pts)
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REPORT NO: 12U14315-1

EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

DATE: FEBRUARY 25, 2012
FCC ID: BCGA1430

LOW CH, RB36-19

W Agilent 14:41:52 Feb 24, 2012

R T

Ref 30 dBm

Atten 30 dB

Mkr1 1.710 D0 GHz
-33.395 dBm

#Samp

30.0000000 MHz

Span Zoom

Full Span

Zaro Span

Swp

Center 1.710 00 GHz
#Hes BW 150 kHz

#VBW 1 MHz

Span 30 MHz
Sweep 20 ms (601 pts)

Last Span

| HIGH CH, 36-19 |

e Agilent 14:50:36 Feb 24,2012

R T

System

Ref 30 dBm

Atten 30 dB

Mkr1 1.755 00 GHz
-32.156 dBm

#Samp)
Log

10
dB/

Ofist
15.7

dB
DI

| Show Errors +
Power Onf ||
Preset

| Time/Date *

-13.0
dBm

#PAvy
100

‘ Alignments ¥

51 We
53 F§

AR

cif):
FTun

Swp

Center 1.755 00 GHz
#Res BW 150 kHz

#YBW 1 MHz

Span 30 MHz
Sweep 20 ms (601 pts)

| Config /O »
| Reference *

hlore
10of3
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

LOW CH, RB75-0

% Agilent 14:3403 Feb 24, 2012 R T [ Bwiavg |

Mkrl 1.710 00 GHz Res By
Ref 20 dBm Atten 20 dB -28.968 dBm 1500 kHz
#Samp) Auto blan|

YWideo BW
430.0 kHz

10.00000

dBm Average
100
100
S1 Wi AvgBW Type
S3 FS Pr (RMZ)H
A Auto Man

if):
FTun
Swp

Center 1.710 00 GHz Span 30 MHz
#Res BW 150 kHz #VBW 430 kHz Sweep 20 ms {601 pts) Auto

HIGH CH, RB75-0

@ Agilent 14:44:25 Feb 24, 2012 R T BVl Ay

Mkr1 1.755 00 GHz Fes BV
Ref 30 dBm Atten 30 dB 28.187 dBm 150.0 kHz
#Samp Auto Ilan|
Log -
10 ‘ Yideo BW
430.0 kHz
g?;;‘ Auto hdan|

13.7 VEW/REW
dB 10.00000
]l Ian|

13.0
dBm Average

100
#Pﬁvg On Off
100 — =
S1 W3 Avg/VEW Type
3 FS Pt (RMS)

AA Auto hdan|

if):
FTun
Swp

Span/REwY
Center 1.755 00 GHz Span 30 MHz 106
#Res BW 150 kHz #WBW 430 kHz Sweep 20 ms (601 pts) Auto Man|
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

LTE 16QAM Band 4 (15.0 MHz BAND WIDTH )

LOW CH, RB1-0
i Agilent 14:39.00 Feh 24, 2012 R T [ Bwitvg |

Mkr1 1.710 00 GHz Ras BV

Ref 30 dBm Atten 30 dB -23.725 dBm 150.0 kHz
#Samp Auto Ian|

Video B
1.0 WH

YEWIREW
10.00000

Average
100
On off

AvgBW Type
Pur (RS
I

Ao

Swp

Center 1.710 00 GHz Span 20 MHz
#Hes BUW 150 kHz #WVBW 1 MHz Sweep 20 ms (601 pts) Auto

HIGH CH, RB1-0

4 Agilent 14:45:39 Feb 24,2012 R T BiviAv

Mkr1 1.755 00 GHz Fos By
Ref 30 dBm Atten 30 dB 52.944 dBm 180.0 kHz
#Samp) Auto
Log -
10 Wideo BW
dB/ 1.0 MHz

Ofist

15.7 VEWRE
dB 10.00000
Dl an|

-13.0
dBm Average

100
#PAvy On off
100 = =
S1 W2 AvgVBW Type
S3 FS Py (RMS) ¥
BAA At tlan

cif):
FTun
Swp

Center 1.755 00 GHz Span 30 MHz
#Res BW 150 kHz #VBW 1 MHz Sweep 20 ms (601 pts) Auto
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

LOW CH, RB1-74

> Agilent 14:40:59 Feh 24, 2012 R T Systern
Mkr1 1.710 00 GHz

Ref 30 dBm Atten 30 dB 54.119 dBm Show Errars
#Samp

Power On/
Preset

Time/Date *

dBm

#PAvy
100
S1 W3 )
S3 FS COﬂfIg”O ¥
AR,
if):
FTun Refarence »
Swp

Alignments ¥

Center 1.710 00 GHz Span 50 MHz
#Res BW 150 kHz #WBW 1 MHz Sweep 20 ms {601 pts)

HIGH CH, RB1-74

- Agilent 14:48:32 Feb 24, 2012 R T Systermn

Mkr1 1.755 00 GHz ‘
Ref 30 dBm Atten 30 dB 27234 dBm Show Errors  +
#Samp
Log
10 ‘ Fower On/
dB/ FPreset
Offst

15.7
dB Time/Date ¥
DI

A13.0
dBm .
Alignments Y

#PAvy

100

S1 Wi ]

53 FS Config lfO »
AR

if):

FTun Reference *

Swp

Center 1.755 00 GHz Span 30 MHz ‘ 1'\"13?28

#Res BW 150 kHz #WVBW 1 MHz Sweep 20 ms {601 pts)
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REPORT NO: 12U14315-1

EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

DATE: FEBRUARY 25, 2012
FCC ID: BCGA1430

LOW CH, RB36-19

W Agilent 14:4223 Feb 24, 2012

R T

System

Ref 30 dBm

Atten 30 dB

Mkr1 1.710 D0 GHz
-34.939 dBm

#Samp

Show Errors

Power Onf
Preset

Time/Date »

Alignments ¥

Swp

Center 1.710 00 GHz
#Hes BW 150 kHz

#VBW 1 MHz

Span 30 MHz
Sweep 20 ms (601 pts)

Config 'O 4

Reference

| HIGH CH, RB36-19 |

W Agilent 14:51:02 Feb 24,2012

R T

System

Ref 30 dBm

Atten 30 dB

Mkr1 1.755 00 GHz
-34.563 dBm

#Samp)
Log

| Show Errors +

10
dB/

Power Onf ||
Freset

Ofist
15.7

dB
DI

| Time/Date *

-13.0
dBm

#PAvy
100

‘ Alignments ¥

51 We
53 F§

AR

| Config /O »

cif):
FTun

Swp

|| Reference *

Center 1.755 00 GHz
#Res BW 150 kHz

#YBW 1 MHz

Span 30 MHz
Sweep 20 ms (601 pts)

hlore
10of3

Page 30 of 72

COMPLIANCE CERTIFICATION SERVICES (UL CCS)

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4031B

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: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

LOW CH, RB75-0

- Agilent 14:3432 Feb 24, 2012 R T [ Bwiavg |

Mkrl 1.710 00 GHz Res By
Ref 20 dBm Atten 20 dB -31.289 dBm 1500 kHz
#Samp) Auto blan|

YWideo BW
430.0 kHz

10.00000

dBm Avera%;DeD
#P vy On Off
100
S1 Wi AvgBW Type
S3 FSl. Pur (RMZ)Y

A Auto Man

if):
FTun
Swp

Center 1.710 00 GHz Span 30 MHz
#Res BW 150 kHz #VBW 430 kHz Sweep 20 ms {601 pts) Auto

HIGH CH, RB75-0

@ Agilent 14:44:47 Feb 24, 2012 R T BVl Ay

Mkr1 1.755 00 GHz Fes BV
Ref 30 dBm Atten 30 dB 29.983 dBm 150.0 kHz
#Samp Auto Ilan|
Log -
10 ‘ Yideo BW
430.0 kHz
g?;;‘ Auto hdan|

13.7 VEW/REW
dB 10.00000
]l Ian|

13.0
dBm Average

100
#Pﬁvg On Off
100 — =
S1 W3 Avg/VEW Type
3 FS Pt (RMS)

AA Auto hdan|

if):
FTun
Swp

Span/REwY
Center 1.755 00 GHz Span 30 MHz 106
#Res BW 150 kHz #WBW 430 kHz Sweep 20 ms (601 pts) Auto Man|
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REPORT NO: 12U14315-1

EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

DATE: FEBRUARY 25, 2012
FCC ID: BCGA1430

LTE OPSK Band 4 (20.0 MHz BAND WIDTH )

LOW CH, RB1-0

W Agilent 14:55:44 Feh 24, 2012

R T

Freg/Channel

Ref 30 dBm

Atten 30 dB

Mkr1 1.710 D0 GHz
-24.570 dBm

#Samp

Center Freq
1.71000000 GHz

Start Freq
1.63500000 GHz

Stop Freq
1.73500000 GHz

CF Step
1.72350000 GHz

Swp

Center 1.710 00 GHz
#Hes BW 200 kHz

#VBW 620 kHz

Span 50 MHz
Sweep 20 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
Cn off

W Agilent 15:01:10 Feb 24,2012

R T

By Ay

Ref 30 dBm

Atten 30 dB

Mkr1 1.755 00 GHz
51.989 dBm

#Samp)
Log

10
dB/

Ofist
15.7

dB
DI

Res By
200.0 kHz
Auto Man|

Video BW
1.0 MHz
Ilan|

YBWIREW
10.00000
Ilan|

-13.0
dBm

#PAvy
100

Average

on

51 W
53 F§

AR
cif):

FTun
Swp

Center 1.755 00 GHz
#Res BW 200 kHz

#YBW 1 MHz

Span 50 MHz
Sweep 20 ms (601 pts)

AvgVBW Type
Pt (RIS >
Auto Man|

Auto
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REPORT NO: 12U14315-1

EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

DATE: FEBRUARY 25, 2012

FCC ID: BCGA1430

LOW CH, RB1-99

W Agilenf 14:56:40 Feb 24, 2012

R T

System

Ref 30 dBm Atten 30 dB

Mkr1 1.710 D0 GHz
52.202 dBm

#Samp

Power On/
Praset

Time/Date *

Showi Errors »

¥

dBm

#PAvy
100

Alignments ¥

51 W3
53 F§

AR,
if):

FTun
Swp

Center 1.710 00 GHz
#Res BW 200 kHz H#WBW 620 kHz

Span 50 MHz
Sweep 20 ms {601 pts)

Config /O »

Reference »

HIGH CH, RB1-99

H Agilenf 15:02:05 Feb 24,2012

R T

System

Ref 30 dBm Atten 30 dB

Mkr1 1.755 00 GHz
-26.461 dBm

#Samp
Log

10
dB/

Offst
15.7

dB
DI

‘ Show Errors ¥
Power On/
Praset

‘ Time/Date H

13.0
dBm

#PAvy
100

‘ Alignments Y

51 Wz
53 FS

AR
if):

FTun
Swp

Center 1.755 00 GHz
#Res BW 200 kHz #WBW 1 MHz

Span 50 MHz
Sweep 20 ms {601 pts)

‘ Config lfO »
‘ Reference *
Wore
1of3
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

LOW CH, RB50-24
i Agilent 14:58:01 Feh 24, 2012 R T [ Bwitvg |

Mkr1 1.710 00 GHz Ras BV

Ref 30 dBm Atten 30 dB -33.587 dBm 2000 kHz
#Samp

Zz
1|

Y

tan|
10.00000
Ian|

Average
100
On off

AvgBW Type
Pur (RS
Auto Man|

Swp ‘

Span'REWY|
Center 1.710 00 GHz Span 50 MHz 106

#Res BW 200 kHz #VBW 1 MHz Sweep 20 ms {601 pts) Auto IMan|

| HIGH CH, RB50-24 |

#t Agllent 15.03.09 Feb 24, 2012 R T System

Mkr1 1.755 00 GHz |
Ref 30 dBm Atten 30 dB 33.194 dBm Show Errors ¥
#Samp)
Log
10 | Fower On/ |
dB/ Freset
Offst
15.7
dB Time/Date
DI
-13.0
dBm .
‘ Alignments ¥

#PAvy
100
S1 Wz | )
s3 ES Config /O »

Ah
if): "
FTun Reference
Swp

hlore
10of3

Center 1.755 00 GHz Span 50 MHz
#Res BW 200 kHz #VBW 1 MHz Sweep 20 ms (601 pts)
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REPORT NO: 12U14315-1

EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

DATE: FEBRUARY 25, 2012
FCC ID: BCGA1430

LOW CH, RB100-0

W Agilenf 14:54:23 Feb 24, 2012

R T

Freg/Channel

Ref 30 dBm

Atten 30 dB

Mkr1 1.710 D0 GHz
-29.297 dBm

#Samp

Center Freq
1.71000000 GHz

Start Freq
163500000 GHz

Stop Freq
1.73A00000 GHz

dBm

#PAvy
100

CF Step
1.72350000 GHz
Auto Ida

51 W3
53 F§

AR,
if):

FTun

Swp

Center 1.710 00 GHz
#Res BW 200 kHz

#YBW 620 kHz

Span 50 MHz
Sweep 20 ms {601 pts)

Freq Offset
000000000 Hz

Signal Track
On

HIGH CH, RB100-0

- Agilenf 15:00:15 Feb 24, 2012

R T

BW\Av

Ref 30 dBm

Atten 30 dB

Mkr1 1.755 00 GHz
-29.891 dBm

#Samp
Log

10
dB/

Offst
15.7

dB
DI

Res B\
200.8 kHz
Auto Man|
Wideo BV
E20.0 kHz
Auto Man|

YEBWIREW
10.00000
Ilan|

13.0
dBm

#PAvy
100

Average
100
On Off

51 Wz
53 FS

AA

if):
FTun

Swp

Center 1.755 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 50 MHz
Sweep 20 ms {601 pts)

Avg/VEW Type
Pusr (RMSY
Auto hdan|

-

Span/REwY
106
Auto Man
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

LTE 16QAM Band 4 (20.0 MHz BAND WIDTH )

LOW CH, RB1-0

4 Agilent 14:85:44 Feb 24, 2012 FE T |Freg/Channel

Mkr1 1.710 D0 GHz

Center Freq
Ref 30 dB Atten 30 dB 24570 dB
sSampl = M N 171000000 GHz

Start Freq
1.63500000 GHz

Stop Freq
1.73500000 GHz

CF Step
1.72350000 GHz

Freq Offset
000000000 Hz

Signal Track
Cn off

Swp

Center 1.710 00 GHz Span 50 MHz
#Hes BUW 200 kHz #VBW 620 kHz Sweep 20 ms (601 pts)

¢ Agllent 15.01:38 Feb 24,2012 R T System

Mkr1 1.755 00 GHz |
Ref 30 dBm Atten 30 dB 51.890 dBm Show Errors ¥
#Samp)
Log
10 | Fower On/ |
dB/ Freset
Offst
15.7
dB Time/Date
DI
-13.0
dBm .
‘ Alignments ¥

#PAvy
100
S1 Wz )
s3 ES | Config /O

Ah
i(f): .
FTun Reference
Swp

hlore
10of3

Center 1.755 00 GHz Span 50 MHz
#Res BW 200 kHz #VBW 1 MHz Sweep 20 ms (601 pts)
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REPORT NO: 12U14315-1

EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

DATE: FEBRUARY 25, 2012

FCC ID: BCGA1430

LOW CH, RB1-99

W Agilenf 14:56:40 Feb 24, 2012

R T

System

Ref 30 dBm Atten 30 dB

Mkr1 1.710 D0 GHz
52.202 dBm

#Samp

Power On/
Praset

Time/Date *

Showi Errors »

¥

dBm

#PAvy
100

Alignments ¥

51 W3
53 F§

AR,
if):

FTun
Swp

Center 1.710 00 GHz
#Res BW 200 kHz H#WBW 620 kHz

Span 50 MHz
Sweep 20 ms {601 pts)

Config /O »

Reference »

HIGH CH, RB1-99

H Agilenf 15:02:05 Feb 24,2012

R T

System

Ref 30 dBm Atten 30 dB

Mkr1 1.755 00 GHz
-26.461 dBm

#Samp
Log

10
dB/

Offst
15.7

dB
DI

‘ Show Errors ¥
Power On/
Praset

‘ Time/Date H

13.0
dBm

#PAvy
100

‘ Alignments Y

51 Wz
53 FS

AR
if):

FTun
Swp

Center 1.755 00 GHz
#Res BW 200 kHz #WBW 1 MHz

Span 50 MHz
Sweep 20 ms {601 pts)

‘ Config lfO »
‘ Reference *
Wore
1of3
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REPORT NO: 12U14315-1

EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

DATE: FEBRUARY 25, 2012
FCC ID: BCGA1430

LOW CH, RB50-24

W Agilent 14:55:26 Feh 24, 2012

R T

[ Bwibvg |

Ref 30 dBm Atten 30 dB

Mkr1 1.710 D0 GHz
-34.593 dBm

Res BW

200.0 kHz

#Samp Auto Man|

Video B
1.0 WH

YEWIREW
10.00000

Average
100
On off

AvgBW Type
Pur (RS
I

Ao

Swp

Center 1.710 00 GHz
#Hes BW 200 kHz

Span 50 MHz
Sweep 20 ms (601 pts)  |[Auto

#VBW 1 MHz

| HIGH CH, RB50-24 |

+ Agllent 15.03:30 Feb 24, 2012 R T System
Ref 30 dBm

Mkr1 1.755 00 GHz
-35.366 dBm Show Errors +
#Samp)
Log
10 Power Onf ||
dB/ Preset
Offst
15.7
dB Time/Date *
DI
130
dBm .
Alignments ¥
#PAvy
100
S1 W2
S3 FS | Config /O »
Af
cif):
FTun Reference *
Swp

hlore
10of3

Atten 30 dB

Center 1.755 00 GHz
#Res BW 200 kHz

Span 50 MHz
Sweep 20 ms (601 pts)

#YBW 1 MHz
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REPORT NO: 12U14315-1
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

DATE: FEBRUARY 25, 2012
FCC ID: BCGA1430

LOW CH, RB100-0

W Agilenf 14:54:52 Feb 24, 2012

R T

Freg/Channel

Ref 30 dBm

Atten 30 dB

Mkr1 1.710 D0 GHz
-32.016 dBm

#Samp

Center Freq
1.71000000 GHz

Start Freq
163500000 GHz

Stop Freq
1.73A00000 GHz

dBm

#PAvy
100

CF Step
1.72350000 GHz
Auto Ida

51 W3
53 F§

AR,
if):

FTun
Swp

Center 1.710 00 GHz
#Res BW 200 kHz

#YBW 620 kHz

Span 50 MHz
Sweep 20 ms {601 pts)

Freq Offset
000000000 Hz

Signal Track
On

HIGH CH, RB100-0

- Agilenf 15:00:31 Feb 24, 2012

R T

System

Ref 30 dBm

Atten 30 dB

Mkr1 1.755 00 GHz
-31.722 dBm

#Samp
Log

10
dB/

Offst
15.7

dB
DI

‘ Show Errors ¥
Power On/
Praset

‘ Time/Date H

13.0
dBm

#PAvy
100

‘ Alignments Y

51 Wz
53 FS

AR
if):

FTun
Swp

Center 1.755 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 50 MHz
Sweep 20 ms {601 pts)

‘ Config lfO »
‘ Reference *
Wore
1of3
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

8.3. OUT OF BAND EMISSIONS

RULE PART(S)
FCC: §2.1051, §27.53

LIMITS

The power of any emission outside of the authorized operating frequency ranges must be
attenuated below the transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

TEST PROCEDURE

The RF output of the transmitter was connected to a spectrum analyzer through a calibrated
coaxial cable. Sufficient scans were taken to show the out-of-band Emissions, if any, up to 10th
harmonic. Multiple sweeps were recorded in maximum hold mode using a peak detector to
ensure that the worst-case emissions were caught.

For each out of band emissions measurement:
o Setdisplay line at -13 dBm
e Set RBW & VBW to 100 kHz for the measurement below 1 GHz, and 1 MHz for the
measurement above 1 GHz.

MODES TESTED

e LTEBANDA4

RESULTS
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REPORT NO: 12U14315-1
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

DATE: FEBRUARY 25, 2012

FCC ID: BCGA1430

Band 4 (15.0 MHz BAND WIDTH)

LTE QPSK

LOW, RB75-0, 30 TO 20000 MHz

4 Agilenf 15:10:23 Feb 24, 2012

R T

Marker

Ref 30 dBm

Atten 30 dB

Mkr1 7.05 GHz
-29.67 dBm

#Peak

Select Marker
12 3 4

Log

10
dB/

Ofist

Marker Trace
Auto 1 2 3

15.7

dB

DI

Readout ||
Freguency

-13.0
dBm

#PAvy

Marker Table
n Off

Start 30 MHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 20.00 GHz

Sweep 199.7 ms (601 pts)

Marker Trace
1 2

X Az
7.05 GHz

Amplitude
-2067 dBm

‘ Marker All Off

‘ hlore

MID, RB75-0, 1000 TO 20000 MHz

W Agilent 15:18:31 Feb 24,2012

R T

Marker

Ref 30 dBm

Atten 30 dB

Mkr1 8.68 GHz
-29.96 dBm

#Peak

Select Marker
1 2 3 4

Log

10
dB/

Ofist

15.7

dB

DI

Delta

-13.0

dBm
#PAvy

Delta Pair
(Tracking Ref)
Ref A

Start 30 MHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 20.00 GHz

Sweep 199.7 ms (601 pts)

Mater Trace
1 3]

X iz
£.62 GHz

Amplitude
-29.95 dBm

Span Fair

Span Center
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

HIGH, RB75-0, 30 TO 20000 MHz

@ Agilent 15:23:04 Feb 24, 2012 R T Marker

Mkr1 7.05 GHz
Ref 30 dBm Atten 30 dB 2070 dBm || Select Marker
#Peak 1 2 3 4

Mormal

Delta Pair
(Tracking Ref)
Ref A

Start 30 MHz Stop 20.00 GHz
#Hes BUW 1 MHz #VBW 1 MHz Sweep 199.7 ms (601 pts)

Marker X oz Amplitude
705 GHz -20.70 dBm

Span Pair

Span Center
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REPORT NO: 12U14315-1
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

DATE: FEBRUARY 25, 2012
FCC ID: BCGA1430

LTE 16Q0AM

% Agilenf 15:10:57 Feb 24, 2012

LOW, RB75-0, 30 TO 20000 MHz

R T

Marker

Ref 30 dBm Atten 30 dB

Mkr1 6.95 GHz
-29.74 dBm

#Peak

12 3 1

Select Marker

Mormal

Delta Pair
(Tracking Ref)
Ref A

Start 30 MHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 20.00 GHz
Sweep 199.7 ms (601 pts)

Marker

X Az
695 GHz

Amplitude
-2074 dBm

Span Pair

Span Center

e Agilent 15:18:45 Feb 24, 2012

MID RB75-0, 30 TO 20000 MHz

R T

Marker

Ref 30 dBm

Atten 30 dB

Mkr1 7.05 GHz
-30.31 dBm

#Peak

Select Marker
1 2 3 4

MNormal

Delta

dBm
#PAvy

Delta Fair
(Tracking Ref)
Ref A

Start 30 MHz
#Res BW 1 MHz

#YBW 1 MHz

Stop 20.00 GHz
Sweep 199.7 ms (601 pts)

hlamer

H Ao
7.05 GHz

Amplitude
-30.21 dBm

Span Pair

Span Center
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

HIGH, RB75-0, 30 TO 20000 MHz

@ Agilent 15:23:20 Feb 24, 2012 R T Marker

Mkr1 7.05 GHz
Ref 30 dBm Atten 30 dB 2072 dBm || Select Marker
#Peak 1 2 3 4

Mormal

Delta Pair
(Tracking Ref)
Ref A

Start 30 MHz Stop 20.00 GHz
#Hes BUW 1 MHz #VBW 1 MHz Sweep 199.7 ms (601 pts)

Marker X oz Amplitude
705 GHz -20.72 dBm

Span Pair

Span Center
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REPORT NO: 12U14315-1

DATE: FEBRUARY 25, 2012

EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

FCC ID: BCGA1430

Band 4 (20.0 MHz BAND WIDTH)

LTE QPSK

LOW, RB100-0, 30 TO 20000 MHz

4 Agilenf 15:27:17 Feb 24, 2012

R T

Marker

Ref 30 dBm Atten 30 dB

Mkr1 6.82 GHz
-30.10 dBm

#Peak

12

Select Marker

3 4

Log
10

dB/

Ofist

Mormal

15.7

dB

DI

-13.0
dBm

#PAvy

Ref

Delta Pair
(Tracking Ref)

b

Start 30 MHz

#Res BW 1 MHz #VBW 1 MHz

Sweep 199.7 ms (601 pts)

Stop 20.00 GHz
Span

Marker Trace
1 2

X Az
6.82 GHz

Amplitude
-30.10 dBm

Span Pair

Center

MID, RB100-0, 30 TO 20000 MHz

e Agilent 18:31:00 Feb 24, 2012

R T

Marker

Ref 30 dBm Atten 30 dB

Mkr1 6.95 GHz
29.76 dBm

#Peak

1 2

Select Marker

3 4

MNormal

Delta

dBm

#PAvy

Ref

Delta Fair
(Tracking Ref)

A

Start 30 MHz

#Res BW 1 MHz #YBW 1 MHz

Sweep 199.7 ms (601 pts)

Stop 20.00 GHz

hlamer Trace
1 =]

H Ao
6.95 GHz

Span
Amplitude
-20.76 dBm

Span Pair

Center
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

HIGH, RB100-0, 30 TO 20000 MHz

@ Agilent 15:34:11 Feb 24, 2012 R T Marker

Mkr1 6.99 GHz
Ref 30 dBm Atten 30 dB 2072 dBm || Select Marker
#Peak 1 2 3 4

Mormal

Delta Pair
(Tracking Ref)
Ref A

Start 30 MHz Stop 20.00 GHz
#Hes BUW 1 MHz #VBW 1 MHz Sweep 199.7 ms (601 pts)

Marker X oz Amplitude
5.09 GHz -20.72 dBm

Span Pair

Span Center
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REPORT NO: 12U14315-1
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

DATE: FEBRUARY 25, 2012
FCC ID: BCGA1430

LTE 16Q0AM

W Agilenf 15:28:39 Feb 24, 2012

LOW, RB100-0, 30 TO 20000 MHz

R T

Marker

Ref 30 dBm Atten 30 dB

Mkr1 7.05 GHz
-29.68 dBm

#Peak

12 3 1

Select Marker

Mormal

Delta Pair
(Tracking Ref)
Ref A

Start 30 MHz
#Res BW 1 MHz

Stop 20.00 GHz

#VBW 1 MHz Sweep 199.7 ms (601 pts)

Marker

X Az
7.05 GHz

Amplitude
-20.628 dBm

Span Pair

Span Center

MID, RB100-0, 30 TO 20000 MHz

e Agilent 18:32:35 Feb 24, 2012

R T

Marker

Ref 30 dBm

Atten 30 dB

Mkr1 8.65 GHz
-30.49 dBm

#Peak

Select Marker
1 2 3 4

MNormal

Delta

dBm
#PAvy

Delta Fair
(Tracking Ref)
Ref A

Start 30 MHz
#Res BW 1 MHz

Stop 20.00 GHz

#VBW 1 MHz Sweep 199.7 ms (601 pts)

hlamer

H Ao
.65 GHz

Amplitude
-30.49 dBm

Span Pair

Span Center
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

HIGH, RB100-0, 30 TO 20000 MHz

@ Agilent 15:35:49 Feb 24, 2012 R T Marker

Mkr1 8.65 GHz
Ref 30 dBm Atten 30 dB 3047 dBm || Select Marker
#Peak 1 2 3 4

Mormal

Delta Pair
(Tracking Ref)
Ref A

Start 30 MHz Stop 20.00 GHz
#Hes BUW 1 MHz #VBW 1 MHz Sweep 199.7 ms (601 pts)

Marker X oz Amplitude
265 GHz -30.17 dBm

Span Pair

Span Center
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REPORT NO: 12U14315-1
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

DATE: FEBRUARY 25, 2012

FCC ID: BCGA1430

Peak-To-Average Ratio:

Channel Peak-to-
Band-width Couducted Power (dBm) Average Ratio
Mode (MHZ) Modulation | f (MHZz) *Peak Average (PAR)
QPSK 15 RB75 0 1732.5 27.13 20.37 6.76
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHz) *Peak Average Average Ratio
16QAM 15 RB75 0 1732.5 27.44 19.61 7.83
*Peak Reading = Average Reading + Peak-to-Average Ratio
Channel Peak-to-
Band-width Couducted Power (dBm) Average Ratio
Mode (MHZ) Modulation | f (MHz) *Peak Average (PAR)
QPSK 20 RB100 0 1732.5 26.71 19.27 7.44
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHz) *Peak Average Average Ratio
16QAM 20 RB100 0 1732.5 26.98 18.31 8.67
*Peak Reading = Average Reading + Peak-to-Average Ratio
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430
1732.5MHz, 15MHz OQPSK

s Agilent 155204 Feb 24,2012 R T [ System |

Ch Freq 1.7325 GHz Trig Free || Show Errors »
[ Countsge: 100 | |

| Power On/
Preset

100.00% Reference

Average Fower

2037 dBm 10.00% Time/Date M
45.76%

1.00%

Alignments ¥

10.0%
1.0%
0.1%
0.01%
0.001%
0.00071% 0.001 % Reference ¥

Peak

0.10%
Config /O »

0.01%

0.0001% 5 35 T More
Meas BW  8.00000000 MHz 10f3

1732.5MHz, 15MHz 16QAM

4t Agllent 15:54:00 Feb 24, 2012 R T | System |

Ch Freq 1.7475 GHz Trig  Free || Show Errors M
[ Countsge: 100 | |

| Power Onf
Preset

100.00% Reference

Average Power

1961 dBm 10.00% Time/Date
40.39%

1.00% .
° Alignments *

10.0% 0.10%
1.0%

01% Config 'O

0.01%
0.001%
0.0001% 0.001 % Reference ¥

Peak

0.01%

0.0001% 0dB More

20d
Meas BVY  8.00000000 MHz 1of3
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

1732.5MHz, 20MHz QPSK

- Agilent 15:50:47 Feb 24, 2012 R T |Fre§fChanneI I

ChFreq 17325 GHz Tig Free ||, Senter Freq
[ Countsgi: 100 |

1.73250000 GHz

Start Freq
1.73260000 GHz

9
Average Power 100.00% Raference

1927 dBm Stop Freq
10.00% 1.73250000 GHz
A1 22%

CF Step
o,

1.00% 1.72350000 GHz
Auto hlan

10.0% 0.10%

1.0% Freq Offset

0.1% o1 0.00000000 Hz
0.01% s

oot 5 Signal Track
0.0001% 0.001% on .

Peak

o,
0.0001% 0dB

204
Meas BvY  5.00000000 MHz

1732.5MHz, 20MHz 16QAM

- Agilent 15:50:32 Feb 24, 2012 R T [Freg/Channel |

- Center Freq
ChFreq 17325 GHz Trig  Free {4 23350000 GHz
[Counts(k: 100 [

| Start Frag
1.73250000 GHz

100.00%

Reference

Average Fower

1831 dBm Stop Freg
10.00% 1.73250000 GHz
37 .83%

CF Step
1.00%
" 1.72350000 GHz
Auto Ma

10.0% 0.10%

1.0% Freq Offset

0.1% . 0.00000000 Hz
0.01% s

0.001%

o Signal Track
0.0001% 0.001% on i

Peak

o,
0.0001% 08

204
Meas BWY  5.00000000 MHz
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

8.4. FREQUENCY STABILITY

RULE PART(S)
FCC: §2.1055, §27.54

LIMITS

o §27.54 - The frequency stability shall be sufficient to ensure that the fundamental
emissions stay within the authorized bands of operation.

TEST PROCEDURE

Use CMW 500 with Frequency Error measurement capability.
e Temp.=-30°to +50°C
o Voltage = 3.8 Vdc (85% - 115%)

Frequency Stability vs Temperature:

The EUT is place inside a temperature chamber. The temperature is set to 20°C and allowed to
stabilize. After sufficient soak time, the transmitting frequency error is measured. The
temperature is increased by 10 degrees, allowed to stabilize and soak, and then the
measurement is repeated. This is repeated until +50°C is reached.

Frequency Stability vs Voltage:
The peak frequency error is recorded (worst-case).

MODES TESTED

e LTEBAND4

RESULTS
See the following pages.
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REPORT NO: 12U14315-1
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE

DATE: FEBRUARY 25, 2012
FCC ID: BCGA1430

LTE BAND 4 ( 15MHz) — 1732.5 MHz

Reference Frequency: LTE Band 4_Mid Channle 1732.500005MHz @ 20°C
Limit: to stay +- 2.5 ppm = 4331.250 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse

(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 50 1732.499996 0.0052 2.5
3.80 40 1732.499997 0.0046 2.5
3.80 30 1732.499998 0.0040 2.5
3.80 20 1732.500005 0.0000 2.5
3.80 10 1732.499997 0.0046 2.5
3.80 0 1732.499995 0.0058 2.5
3.80 -10 1732.499995 0.0058 2.5
3.80 -20 1732.499997 0.0046 2.5
3.80 -30 1732.499998 0.0040 2.5

Reference Frequency: LTE Band 4_Mid Channle 1732.500005MHzMHz @ 20°C

Limit: to stay +- 2.5 ppm = 4331.250 Hz
Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MH2z) Delta (ppm) Limit (ppm)
3.80 20 1732.500005 0.0000 25
3.40 20 1732.499997 0.0046 25
4.20 20 1732.499993 0.0069 25
End Voltage(3.0) 20 1732.500035 -0.0173 2.5

LTE BAND 4 (20MHz) — 1732.5 MHZ,

Reference Frequency: LTE Band 4_Mid Channel 1732.499993MHz @ 20°C

Limit: to stay +- 2.5 ppm = 4331.250 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 50 1732.499997 -0.0023 25
3.80 40 1732.499995 -0.0012 25
3.80 30 1732.499995 -0.0012 25
3.80 20 1732.499993 0.0000 25
3.80 10 1732.499994 -0.0006 25
3.80 0 1732.499995 -0.0012 25
3.80 -10 1732.499995 -0.0012 25
3.80 -20 1732.499992 0.0006 25
3.80 -30 1732.499991 0.0012 2.5

Reference Frequency: LTE Band 4_Mid Channel 1732.499993MHz @ 20°C

Limit: to stay +- 2.5 ppm = 4331.250 Hz
Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 20 1732.499993 0.0000 25
3.40 20 1732.499998 -0.0029 25
4.20 20 1732.500004 -0.0063 2.5
End voltage (3.0) 20 1732.500033 -0.0231 2.5
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

9. RADIATED TEST RESULTS

9.1. RADIATED POWER (EIRP)

RULE PART(S)
FCC: §27.50(d) (2)

LIMITS:

27.50 (d)(4) The following power and antenna height requirements apply to stations transmitting
in the 1710-1755 MHz and 2110-2155 MHz bands: Fixed, mobile, and portable (hand-held)
stations operating in the 1710-1755 MHz band are limited to 1 watt EIRP.

TEST PROCEDURE
ANSI / TIA / EIA 603C Clause 2.2.17

MODES TESTED

e LTEBAND4
RESULTS
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

EIRP LTE Band 4 (15.0 MHz BAND WIDTH)

EIRP( AVERAGE)
Mode RB/RB SIZE f (MHz) dBm mW

15.0 MHZ BAND o 1;;;: ﬁﬁfg ;g:g;t
QPSK . . )

17475 23.33 215.28

15.0 MHZ BAND o 1;1;-5 ;-58 143.88

16QAM 32.5 .93 55.96

1747.5 23.03 200.91

EIRP LTE Band 4 (20.0 MHz BAND WIDTH)

EIRP(AVERAGE)
Mode RB/RB SIZE f (MHz) dBm mw

20.0 MHZ BAND o 1720.0 22.43 174.98
aPSK 1732.5 22.95 197.24
1745.0 24.06 254.68

20.0 MHZ BAND o 1720.0 21.93 155.96
16QAM 1732.5 22.48 177.01
1745.0 23.32 214.78
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

EIRP LTE OPSK Band 4 (15.0 MHz BAND WIDTH)

RB1-0

High Frequency Fundamental Measurement
Compliance Certification Services Chamber B

Company: Apple
Project #: 12014315
Date: 02/24/12
Test Engineer: Chin Pang
Configuration: EUT ALONE
Mode: TX, LTE BAND 4_15.0 MHz BW
Average
Test Equipment:
Receiving: Horn T59, and Camber B SMA Cables
Substitution: Horn T60 Substitution, 6ft SMA Cable (244640002) Warehouse

f SGreading: Ant. Pol. Cable Loss Antenna Gain EIRP
GHz (dBm) (HIV) (dB) (dBi) (dBm)

RB1 0, QP SK
1.718 15.1 v 0.67 8.40 22.87
1.718 9.1 H 0.67 8.50 16.93

RB10, QPS
1.733 15.4 0.67 8.45 23.18
1.733 8.8 0.67 8.54 16.67

RB10, QPS
1.748 0.67 8.47 23.33
1.748 0.67 8.50 18.93

Rev. 1.24.7
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

EIRP LTE 160AM Band 4 (15.0 MHz BAND WIDTH)

RB1-0

High Frequency Fundamental Measurement
Compliance Certification Services Chamber B

Company: Apple
Project #: 12014315
Date: 02/24/12
Test Engineer: Chin Pang
Configuration: EUT ALONE
Mode: TX, LTE BAND 4_15.0 MHz BW
Average
Test Equipment:
Receiving: Horn T59, and Camber B SMA Cables
Substitution: Horn T60 Substitution, 6ft SMA Cable (244640002) Warehouse

f SGreading: Ant.Pol. Cable Loss Antenna Gain EIRP
GHz (dBm) (HIV) (dB) (dBi) (dBm)

RB1 0, 16QAM
1.718 13.9 \ 0.67 8.40 21.58
1.718 1.8 H 0.67 8.50 15.63

RB1 0, 16QAM
1.733 14.2 0.67 8.45 21.93
1.733 8.0 0.67 8.54 15.87

RB1 0, 16QAM
1.748 15.2
1.748 9.6

Rev. 1.24.7
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

EIRP LTE QPSK Band 4 (20MHz BANDWIDTH )

RB1-0

High Frequency Fundamental Measurement
Compliance Certification Services Chamber B

Company: Apple
Project #: 12014315
Date: 02/24/12
Test Engineer: Chin Pang
Configuration: EUT ALONE
Mode: TX, LTE BAND 4_20.0 MHz BW
Average
Test Equipment:
Receiving: Horn T59, and Camber B SMA Cables
Substitution: Horn T80 Substitution, 6ft SMA Cable (244640002) Warehouse

f SGreading: Ant. Pol. Cable Loss Antenna Gain EIRP
GHz (dBm) (HIV) (dB) (dBi) (dBm)

RB1 0, QP SK
1.720 14.7 Vi 0.67 8.40 22.43
1.720 7.8 H 0.67 8.50 15.63

RB10, QPS
1.733
1.733

RB10, QPS
1.745
1.745

Rev. 1.24.7
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

EIRP LTE 160AM Band 4 (20MHz BAND WIDTH)

RB1-0

High Frequency Fundamental Measurement
Compliance Certification Services Chamber B

Company: Apple
Project #: 12014315
Date: 02/24/12
Test Engineer: Chin Pang
Configuration: EUT ALONE
Mode: TX, LTE BAND 4_20.0 MHz BW
Average
Test Equipment:
Receiving: Horn T59, and Camber B SMA Cables
Substitution: Horn T60 Substitution, 6ft SMA Cable (244640002) Warehouse

f SGreading: Ant.Pol. Cable Loss Antenna Gain EIRP
GHz (dBm) (HIV) (dB) (dBi) (dBm)

RB1 0, 16QAM
1.720 14.2 \ 0.67 8.40 21.93
1.720 (A H 0.67 8.50 14.93

RB1 0, 16QAM
1.733 14.7 0.67 8.45 22.48
1.733 8.8 0.67 8.54 16.67

RB1 0, 16QAM
1.745 15.5
1.745 8.7

Rev. 1.24.7

Page 59 of 72

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4031B
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: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

9.2. FIELD STRENGTH OF SPURIOUS RADIATION

RULE PART(S)
FCC: §27.53.

LIMIT

§27.53 (h) For operations in the 1710-1755 MHz and 2110-2155 MHz bands, the power of any
emission outside a licensee's frequency block shall be attenuated below the transmitter power
(P) by at least 43 + 10 log10(P) dB.

TEST PROCEDURE

For Cellular equipment - Compliance with these rules is based on the use of measurement
instrumentation employing a resolution bandwidth of 100 kHz or greater. In the 1 MHz bands
immediately outside and adjacent to the frequency block a resolution bandwidth of at least one
percent of the emission bandwidth of the fundamental emission of the transmitter may be
employed. A narrower resolution bandwidth is permitted in all cases to improve measurement
accuracy provided the measured power is integrated over the full required measurement
bandwidth (i.e. 100 kHz or 1 percent of emission bandwidth, as specified). The emission
bandwidth is defined as the width of the signal between two points, one below the carrier center
frequency and one above the carrier center frequency, outside of which all emissions are
attenuated at least 26 dB below the transmitter power.

For PCS equipment - Compliance with these rules is based on the use of measurement
instrumentation employing a resolution bandwidth of 1 MHz or greater. However, in the 1 MHz
bands immediately outside and adjacent to the frequency block a resolution bandwidth of at
least one percent of the emission bandwidth of the fundamental emission of the transmitter may
be employed. A narrower resolution bandwidth is permitted in all cases to improve
measurement accuracy provided the measured power is integrated over the full required
measurement bandwidth (i.e. 1 MHz or 1 percent of emission bandwidth, as specified). The
emission bandwidth is defined as the width of the signal between two points, one below the
carrier center frequency and one above the carrier center frequency, outside of which all
emissions are attenuated at least 26 dB below the transmitter power.

MODES TESTED

e LTEBANDA4

RESULTS

Page 60 of 72

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4031B
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: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

EIRP LTE QPSK Band 4 (15.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 12014315

Date: 02/24112

Test Engineer: Chin Pang

Configuration: EUT ALONE

Mode: TX, QPSK_15 MHz_RB#1_0 MODE

Chamber Pre-amplifer Filter ‘ Limit

[5mChambers  -| | T1458449B - Filter 1 o[ Pz

f SGreading: Ant. Pol. | Distance . Preamp Filter EIRP : Limit ;| Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm): (dB)
Low Ch, 1717.5MHz
3.422 9.6 3.0 355 1.0 44.0 -13.0 -31.0
5.132 -10.4 3.0 359.3 1.0 4.7 -13.0 3.7
3.422 1.1 3.0 355 1.0 416 13.0 286
5.132 -13.3 3.0 353 1.0 476 -13.0 -34.6

Mid Ch, 1732.5MHz

3.452 -14.7
5171 -14.3
3.452 A17.0
5177 3.7

High Ch, 1747.5MHz

3.482 12.4
5.223 -13.2
3.482 -11.9
5.223 -13.1

Rev. 03.03.09
Note: Mo other emissions were detected above the system noise floor.
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

EIRP LTE 160AM Band 4 (15.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 12014315

Date: 02124112

Test Engineer: Chin Pang

Configuration: EUT ALONE

Mode: TX, 16QAM_15 MHz_RB#1_0 MODE

Chamber ‘ Pre-amplifer Filter

| 5m Chamber B j ‘ T145 84498 - Filter 1

f SGreading: Ant. Pol. . Distance | Preamp Filter EIRP
GHz (dBm) (HIV) (m) (dB) (dB) (dBm)
Low Ch, 1717.5MHz
3.4 -3.6 3.0 35.5 1.0 -38.0
5132 -10.6 3.0 35.3 1.0 44.9
3.422 5.6 3.0 35.5 1.0 40.1
5132 -10.8 3.0 35.3 1.0 45.1

Mid Ch, 1732.5MHz

3.452 15.5
5.177 -15.0
3.452 -15.7
5.177 13.8

High Ch, 1747.5MHz

3.482 -12.6
5.223 13.2
3.482 -13.4
5.223 -13.8

Rev. 03.03.09
Mote: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

EIRP LTE QPSK Band 4 (20.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 12014315

Date: 0212412

Test Engineer: Chin Pang

Configuration: EUT ALONE

Mode: TX, QPSK_20 MHz_RB#1_0 MODE

Chamber Pre-amplifer Filter | Limit

I 5m Chamber B j I T145 8449B - Filter 1 j I Part 27

f SGreading: Ant.Pol. : Distance ;| Preamp Filter EIRP Delta
GHz (dBm) (HV) (m) (dB) (dB) (dBm) (dB)
Low Ch, 1720MHz
3.422 7.1 3.0 35.5 1.0 A41.5 - -28.5
5133 13.4 3.0 35.3 1.0 A7T - 347
3.422 5.9 3.0 35.5 1.0 40.4 - 274
5132 -11.8 3.0 353 1.0 46.1 13, -33.1

Mid Ch, 1732.5MHz

3.422 6.9
5.132 -14.4
3.422 5.6
5.132 -12.8

High Ch, 1745MHz

3.472 -12.4
5.207 -11.2
3.472 -13.0
5.207 -13.6

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

EIRP LTE 160AM Band 4 (20.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 12014315

Date: 0272412

Test Engineer: Chin Pang

Configuration: EUT ALONE

Mode: TX, 16QAM_20 MHz_RB#1_0 MODE

Chamber ‘ Pre-amplifer Filter

| 5m Chamber B j ‘ T145 84498 = Filter 1

f 8Greading: Ant.Pol. | Distance | Preamp Filter EIRP
GHz (dBm) (HIV) (m) (dB) (dB) (dBm)
Low Ch, 1720MHz
3.422 6.6 3.0 35.5 1.0 41.0
5133 14.2 3.0 35.3 1.0 485
3.422 -5.6 3.0 355 1.0 40.1
5133 -12.8 3.0 353 1.0 471

Mid Ch, 1732.5MHz

3.447 -14.5
3.171 -14.3
3.447 15.5
5.171 3.7

High Ch, 1745MHz

3.472 -12.4
5.207 -13.2
3.472 -12.6
5.207 12.6

Rev. 03.03.09
Mote: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

9.3. RECEIVER SPURIOUS EMISSIONS

RULE PART(S)
FCC: N/A

LIMIT

Spurious Emission Limits for Receivers:

Field Strength
Spurious Frequency (microvolts/m at
(MHz) 3 metres)
30-8¥ 100
RE-216 | 50
216-960 200
Above 960 500

TEST PROCEDURE

The search for spurious emissions shall be from the lowest frequency internally generated or
used in the receiver (local oscillator frequency, intermediate frequency or carrier frequency),

or 30 MHz, whichever is the higher, to at least 3 times the highest tunable and local oscillator
frequencies.

RESULTS
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

RECEIVER SPURIOUS EMISSIONS FOR 30 TO 1000 MHz, HORIZONTAL

HORIZONTAL PLOT

UL EMC Test System 7 Dec 2811 12:28:59

=l

Rodioted Emissions

88 1114854

74

(&1%

50

40

3¢

o]
-
c
[u]
Il
[
[a}
T
E
~
=
J
[us}
el

Freguency L[MH=z1

Range [MHz] Dat  RBWCHz] UBWCHZD  Sweep Folarity Farge [MHz] Det  RBWCHz] UBUCHz]  Sweep Polarity
1:36-1086 Pk 128k il Auto/Coupled  H

File: 38-16884. DAT
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

RECEIVER SPURIOUS EMISSIONS FOR 30 TO 1000 MHz, VERTICAL

VERTICAL PLOT

UL EMC Test System 7 Dec 2811 12:28:59
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

HORIZONTAL AND VERTICAL DATA

Apple

11114054
Engineer: Chin Pang
Date; Dec 7, 2011

Range 1 30 - 1000MHz

Frequency |Reading Detector ChmbrB Amp [dB] Ant Factors.[dB] |dBuv/m  Part 15 B |Margin Faolarity
40.8553 J6.63 P =292 136 21.03 40 -18.97 Harz
55.5875 46.55 P =29 7.8 20,48 40 -14.52 Harz
142.2362 | 4665 P -28.1 13.1 31.65 43.5 -11.85 Harz
186.8205 | 4238 P 2T 11.1 25.78 43.5 -17.72 Harz
330516 | 3726 P -2B.5 18.6 29.36 46 -16.64 Harz

Range 2 30 - 1000MHz
Fregquency |Reading Detector ChmbrB Amp [dB] Ant Factors. [dB] | dBuv/m Part 15 B | Margin Folarity
30,7754 44.75 P -29.3 20 35.45 40 -4.55 “ert
41.243 49.54 P -29.2 13.3 3364 40 £5.36 “ert
53.8529 55.37 P -29 749 3427 40 573 “ert
93.6211 81.47 P -28.6 9.7 J257 435 -10.93 “ert
1422362 | 45493 P -28.1 13.1 3093 435 1257 “ert
108.3133 | 4674 P -28.5 116 2985 435 -13.65 “ert
3959792 0 39385 P -26.9 15 2745 46 -18.52 “ert
961.0372 | 4027 P -24.3 222 3517 o4 -15.83 “ert
54,8122 52.56 P -29 749 31.46 40 -3.54 “ert
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REPORT NO: 12U14315-1 DATE: FEBRUARY 25, 2012
EUT: IPAD WITH 802.11 abgn BT EDR/LE / GSM /WCDMA /LTE FCC ID: BCGA1430

RECEIVER SPURIOUS EMISSIONS ABOVE 1000 MHz

Note: No emissions were detected above the system noise floor.
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