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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

8.4. FREQUENCY STABILITY
RULE PART(S)

FCC: §2.1055, §22.355, §24.235, §27.54

LIMITS

§22.355 & RSS-132 4.3 - The carrier frequency shall not depart from the reference frequency in
excess of +2.5 ppm for mobile stations.

RSS-133 6.3 - The carrier frequency shall not depart from the reference frequency in excess of
+2.5 ppm for mobile stations.

§24.235 - The frequency stability shall be sufficient to ensure that the fundamental emission
stays within the authorized frequency block.

TEST PROCEDURE
Use CMW 500 with Frequency Error measurement capability.
e Temp.=-30°to +50°C
e Voltage =low voltage, 3.4VDC, Normal, 3.8VDC and High voltage, 4.3VDC.

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

LTE Band 2
LTE Band 4
LTE Band 5
LTE Band 13
LTE Band 17
LTE Band 25
LTE Band 26

RESULTS
See the following pages.
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REPORT NO: 13U15668-1

FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

LTE BAND 2, OPSK —1880.0 MHz

Limit: to stay +- 2.5 ppm

Reference Frequency: LTE Band 2_1879.999974 MHz @ 20°C

4700.000

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 50 1879.999958 0.009 25
3.80 40 1879.999971 0.002 2.5
3.80 30 1879.999972 0.001 2.5
3.80 20 1879.999974 0 25
3.80 10 1879.999978 -0.002 2.5
3.80 0 1879.999981 -0.004 25
3.80 -10 1879.999983 -0.005 2.5
3.80 -20 1879.999982 -0.004 25
3.80 -30 1879.999987 -0.007 2.5

Limit: to

4700.000

Reference Frequency: LTE Band 2_ Mid Channel 1880.000009 MHz @ 20°C
stay +- 2.5 ppm

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 20 1879.999974 0 2.5
4.20 20 1879.999969 0.003 2.5
3.40 20 1879.999978 -0.002 2.5
End Voltage(3.3) 20 1879.999978 -0.002 2.5

LTE BAND 2  16QAM — 1880.0 MHz

Limit: to stay +- 2.5 ppm

Reference Frequency: LTE Band 2_1879.999975 MHz @ 20°C

4700.000

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(vdc) Temperature (°C) (MH2z) Delta (ppm) Limit (ppm)
3.80 50 1879.999978 -0.002 2.5
3.80 40 1879.999971 0.002 2.5
3.80 30 1879.999974 0.001 2.5
3.80 20 1879.999975 0 2.5
3.80 10 1879.999972 0.002 2.5
3.80 0 1879.999981 -0.003 2.5
3.80 -10 1879.999979 -0.002 2.5
3.80 -20 1879.999978 -0.001 2.5
3.80 -30 1879.999977 -0.001 2.5

Limit: to

4700.000

Reference Frequency: LTE Band 2_Mid Channel 1879.999984 MHz @ 20°C
stay +- 2.5 ppm

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 20 1879.999975 0 2.5
4.20 20 1879.999972 0.002 2.5
3.40 20 1879.999987 -0.006 2.5
End Voltage(3.2) 20 1879.999987 -0.006 2.5
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REPORT NO: 13U15668-1

FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

LTE BAND 4 —1732.5 MHz QPSK

Reference Frequency: LTE Band 4 _Mid Channel 1732.5000078MHz @ 20°C

Limit: to stay +- 2.5 ppm 4331.250

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 50 1732.500018 -0.0059 25
3.80 40 1732.500019 -0.0065 25
3.80 30 1732.500018 -0.0059 25
3.80 20 1732.5000078 0 25
3.80 10 1732.500018 -0.0059 25
3.80 0 1732.500017 -0.0053 25
3.80 -10 1732.500021 -0.0076 25
3.80 -20 1732.500021 -0.0076 25
3.80 -30 1732.500020 -0.0070 2.5

Limit: to stay +- 2.5 ppm

4331.250

Reference Frequency: LTE Band 4_Mid Channel 1732.500011 MHz @ 20°C

Power Supply Environment Freguency Deviation Measureed with Time Elapse
(vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 20 1732.5000078 0 25
4.20 20 1732.5000085 -0.0004 25
3.40 20 1732.500009 -0.0006 25

End Volt(3.1) 20 1732.500009 -0.0006 2.5

LTE BAND 4-1732.5 MHZ, 16QAM

Reference Frequency: LTE Band 4_Mid Channle 1732.500009 MHz @ 20°C

Limit: to

stay +- 2.5 ppm

4331.250

Limit: to stay +- 2.5 ppm 4331.250

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 50 1732.500015 -0.0035 25
3.80 40 1732.500016 -0.0040 25
3.80 30 1732.500017 -0.0046 25
3.80 20 1732.500009 0 25
3.80 10 1732.500016 -0.0040 25
3.80 0 1732.500014 -0.0029 25
3.80 -10 1732.500018 -0.0052 25
3.80 -20 1732.500017 -0.0046 25
3.80 -30 1732.500019 -0.0058 2.5

Reference Frequency: LTE Band 4_Mid Channel 1732.500009MHz @ 20°C

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 20 1732.500009 0 25
4.20 20 1732.500018 -0.0052 25
3.40 20 1732.500016 -0.0040 25

End Volt(3.2) 20 1732.500015 -0.0035 2.5
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REPORT NO: 13U15668-1

FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

LTE Band 5 QPSK — MID CHANNEL

2091.250

Reference Frequency: LTE Band 5_Mid Channe 836.500005 MHz @ 20°C
Limit: to stay +- 2.5 ppm

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 50 836.500009 -0.005 2.5
3.80 40 836.500009 -0.005 25
3.80 30 836.500009 -0.005 25
3.80 20 836.500005 0 2.5
3.80 10 836.500009 -0.005 2.5
3.80 0 836.500008 -0.004 2.5
3.80 -10 836.500009 -0.005 2.5
3.80 -20 836.500010 -0.006 25
3.80 -30 836.500009 -0.005 2.5

Reference Frequency: LTE
Limit: to

stay +- 2.5 ppm

2091.250

Band 5_Mid channel 836.500005 MHz @ 20°C

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 20 836.500005 0 25
4.20 20 836.500008 -0.004 25
3.40 20 836.500006 -0.001 2.5

End Volt(3.2) 20 836.500003 0.002 2.5

LTE Band 5 160QAM — MID CHANNEL

Reference Frequency: LTE Band 5_Mid Channel 836.500004 MHz @ 20°C

Limit: to stay +- 2.5 ppm 2091.250

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vac) Temperature (°C) (MH2z) Delta (ppm) Limit (ppm)
3.80 50 836.500007 -0.004 2.5
3.80 40 836.500007 -0.004 25
3.80 30 836.500009 -0.006 25
3.80 20 836.500004 0 25
3.80 10 836.500009 -0.006 25
3.80 0 836.500008 -0.005 25
3.80 -10 836.500007 -0.004 25
3.80 -20 836.500008 -0.005 25
3.80 -30 836.500008 -0.005 2.5

stay +- 2.5 ppm

2091.250

Reference Frequency: LTE Band 5_Mid Channel 36.500004 MHz @ 20°C
Limit: to

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(Vac) Temperature (°C) (MH2z) Delta (ppm) Limit (ppm)
3.80 20 836.500004 0 25
4.20 20 836.500007 -0.004 25
3.30 20 836.500004 0.000 2.5
End Volt(3.2) 20 836.500002 0.002 2.5
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REPORT NO: 13U1
FCC ID: BCGA1490

5668-1

DATE: SEPEMBER 13, 2013

LTE BAND 13, QPSK — 782.000 MHz

Reference Frequency: LTE Band 13_782.000006MHz @ 20°C

Limit: to

stay +- 2.5 ppm =

1955.000

Hz

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(vVdc) Temperature (°C) (MHZz) Delta (ppm) Limit (ppm)
3.80 50 782.000009 -0.004 2.5
3.80 40 782.000008 -0.002 2.5
3.80 30 781.999995 0.014 2.5
3.80 20 782.000006 0 2.5
3.80 10 781.999993 0.017 2.5
3.80 0 782.000004 0.003 2.5
3.80 -10 781.999994 0.015 2.5
3.80 -20 781.999997 0.012 2.5
3.80 -30 781.999996 0.013 2.5

Reference Frequency: LTE

Limit: to

stay +- 2.5 ppm =

1955.000

Hz

Band 13_Mid Channel 782.000006MHz @ 20°C

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 20 782.000006 0 2.5
4.20 20 781.999947 0.076 2.5
3.40 20 781.999995 0.015 2.5

End Voltage(3.2) 20 781.999994 0.015 2.5

LTE BAND 13, 16QAM— 782.000 MHz

Reference Frequency: LTE Band 13_781.999987 MHz @ 20°C

Limit: to stay +- 2.5 ppm = 1955.000 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 50 781.999995 -0.010 2.5
3.80 40 781.999993 -0.008 2.5
3.80 30 781.999991 -0.005 2.5
3.80 20 781.999987 0 25
3.80 10 781.999986 0.001 25
3.80 0 781.999985 0.003 25
3.80 -10 781.999989 -0.003 25
3.80 -20 781.999983 0.005 25
3.80 -30 781.999981 0.008 25

Reference Frequency: LTE

Limit: to

stay +- 2.5 ppm =

1955.000

Hz

Band 13 _Mid Channel 781.999987MHz @ 20°C

Power Supply

Environment

Frequency Deviation Measureed with Time Elapse

(vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)

3.80 20 781.999987 0 2.5

4.20 20 781.999988 -0.001 25

3.40 20 781.999991 -0.005 25
End Voltage(3.2) 20 781.999991 -0.005 2.5
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

LTE BAND 17 — 710 MHz, 5MHz
Reference Frequency: LTE Band 17_Mid Channe 709.999994 MHz @ 20°C

Limit: to stay +- 2.5 ppm = 1775.000 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 50 710.000008 -0.020 25
3.80 40 710.000009 -0.021 25
3.80 30 710.000006 -0.017 2.5
3.80 20 709.999994 0 25
3.80 10 709.999993 0.001 2.5
3.80 0 709.999992 0.003 25
3.80 -10 709.999993 0.001 25
3.80 -20 709.999991 0.004 25
3.80 -30 709.999989 0.007 2.5

Reference Frequency: LTE Band 17_Mid channel 709.999994 MHz @ 20°C

Limit: to stay +- 2.5 ppm = 1775.000 Hz
Power Supply Environment Freguency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MH2z) Delta (ppm) Limit (ppm)
3.80 20 709.999994 0 25
4.20 20 709.999996 -0.003 25
3.40 20 709.999998 -0.006 25
End Volt(3.2) 20 709.999998 -0.006 2.5

LTE BAND 17 — 710 MHz, 10MHz

Reference Frequency: LTE Band 17_Mid Channel 710.000005 MHz @ 20°C

Limit: to stay +- 2.5 ppm = 1775.000 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vac) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 50 710.000010 -0.007 2.5
3.80 40 710.000009 -0.006 25
3.80 30 710.000010 -0.007 2.5
3.80 20 710.000005 0 25
3.80 10 710.000009 -0.006 25
3.80 0 710.000008 -0.004 25
3.80 -10 710.000007 -0.003 2.5
3.80 -20 710.000003 0.003 2.5
3.80 -30 710.000009 -0.006 2.5

Reference Frequency: LTE Band 17_Mid Channel 710.000006MHz @ 20°C

Limit: to stay +- 2.5 ppm = 1775.000 Hz
Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vac) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 20 710.000005 0 25
4.20 20 710.000002 0.004 2.5
3.40 20 710.000003 0.003 25
End Volt(3.2) 20 710.000002 0.004 2.5
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

LTE BAND 25, QPSK — 1882.500 MHz
Reference Frequency: LTE Band 25_1882.499974 MHz @ 20°C

Limit: to stay +- 2.5 ppm = 4706.250 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 50 1882.499979 -0.003 25
3.80 40 1882.500007 -0.018 25
3.80 30 1882.500004 -0.016 25
3.80 20 1882.499974 0 25
3.80 10 1882.500004 -0.016 25
3.80 0 1882.500004 -0.016 25
3.80 -10 1882.500001 -0.014 25
3.80 -20 1882.500003 -0.015 25
3.80 -30 1882.500006 -0.017 2.5

Reference Frequency: LTE Band 25 _Mid Channel 1882.499974MHz @ 20°C

Limit: to stay +- 2.5 ppm = 4706.250 Hz
Power Supply Environment Frequency Deviation Measureed with Time Elapse
(vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 20 1882.499974 0 25
4.20 20 1882.499976 -0.001 2.5
3.50 20 1882.499978 -0.002 2.5
End Voltage(3.3) 20 1882.499978 -0.002 2.5

LTE BAND 25, 160AM-836.500 MHz
Reference Frequency: LTE Band 25_1882.500019 MHz @ 20°C

Limit: to stay +- 2.5 ppm = 4706.250 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 50 1882.499991 0.015 25
3.80 40 1882.499989 0.016 25
3.80 30 1882.499997 0.012 25
3.80 20 1882.500019 0 25
3.80 10 1882.500082 -0.033 25
3.80 0 1882.500091 -0.038 25
3.80 -10 1882.500085 -0.035 25
3.80 -20 1882.500081 -0.033 25
3.80 -30 1882.500079 -0.032 2.5

Reference Frequency: LTE Band 25_Mid Channel 1882.500019 MHz @ 20°C

Limit: to stay +- 2.5 ppm = 4706.250 Hz
Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 20 1882.500019 0 25
4.20 20 1882.499989 0.016 25
3.40 20 1882.499985 0.018 25
End Voltage(3.3) 20 1882.499985 0.018 2.5
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REPORT NO: 13U15668-1

FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

LTE BAND 26 — 831.5 MHz, QPSK

Reference Frequency: LTE Band 26_Mid Channel 831.499996 MHz @ 20°C

Limit: to stay +- 2.5 ppm = 2078.750 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MH2z) Delta (ppm) Limit (ppm)
3.80 50 831.499994 0.002 25
3.80 40 831.499995 0.001 25
3.80 30 831.499995 0.001 25
3.80 20 831.499996 0 25
3.80 10 831.499995 0.001 25
3.80 0 831.499996 0.000 25
3.80 -10 831.499996 0.000 25
3.80 -20 831.499996 0.000 25
3.80 -30 831.499997 -0.001 2.5

2078.750

Reference Frequency: LTE Band 26_Mid Channel 831.499996 MHz @ 20°C
Limit: to stay +- 2.5 ppm

Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)

3.80 20 831.499996 0 25

4.20 20 831.499995 0.001 25

3.40 20 831.499997 -0.001 25

End Voltage (3.2) 20 831.499997 -0.001 2.5

LTE BAND 26 —831.5 MHz, 160AM

Reference Frequency: LTE Band 26_Mid Channel 831.499980 MHz @ 20°C

Limit: to stay +- 2.5 ppm = 2078.750 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)
3.80 50 831.499981 -0.001 25
3.80 40 831.499987 -0.008 25
3.80 30 831.499983 -0.003 25
3.80 20 831.499980 0 25
3.80 10 831.499977 0.004 25
3.80 0 831.499971 0.011 25
3.80 -10 831.499978 0.002 25
3.80 -20 831.499975 0.006 25
3.80 -30 831.499976 0.005 2.5

Limit: to stay +- 2.5 ppm

2078.750

Reference Frequency: LTE Band 26_Mid Channel 831.499980 MHz @ 20°C

Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vdc) Temperature (°C) (MHz) Delta (ppm) Limit (ppm)

3.80 20 831.499980 0 25

4.20 20 831.499995 -0.018 25

3.40 20 831.499996 -0.019 25

End Voltage (3.2) 20 831.499996 -0.019 2.5
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

9. RADIATED TEST RESULTS

9.1. RADIATED POWER (ERP & EIRP)

RULE PART(S)
FCC: §2.1046, §22.913, §24.232 and §27.50

LIMITS:

22.913(a) - The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7
Watts.

24.232(c) - Mobile/portable stations are limited to 2 watts e.i.r.p. peak power and the equipment
must employ means to limit the power to the minimum necessary for successful
communications.

27.50 (c) (10) the following power and antenna height requirements apply to stations
transmitting in the 698-746 MHz band, the portable stations (hand-held devices) are limited to 3
waltts ERP.

27.50 (b)(10) Portable stations (hand-held devices) transmitting in the 746757 MHz, 758-763
MHz, 776-793 MHz, and 805-806 MHz bands are limited to 3 watts ERP.

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.

In addition, when the transmitter power is measured in terms of average value, the peak-to-
average ratio of the power shall not exceed 13 dB.
TEST PROCEDURE

ANSI / TIA/ EIA 603C Clause 2.2.17
KDB 971168 v02r01 RF power output using broadband peak and average power meter method.

MODES TESTED

LTE Band 2
LTE Band 4
LTE Band 5
LTE Band 13
LTE Band 17
LTE Band 25
LTE Band 26

RESULTS
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BAND 2
EIRP LTE Band 2 (1.4 MHz BAND WIDTH)

EIRP (Peak)
Mode RB/RB SIZE f (MHZz) dBm mW
1850.7 29.65 92257
1'4'\(’;28?”" 6/0 1880.0 28.49 706.32
1909.3 28.29 674.53
1850.7 28.65 732.82
1'42/'6'gA'iAa”d 6/0 1880.0 27.49 561.05
1909.3 27.29 535.80
EIRP LTE Band 2 (3.0 MHz BAND WIDTH)
EIRP (Peak)
Mode RB/RB SIZE f (MH2) dBm mw
18515 20.62 916.22
3'0'\(’_1)';28?”0' 15/0 1880.0 29.13 818.46
19085 28.19 659.17
18515 28.62 72778
3'02/'622::/""‘”‘1 15/0 1880.0 28.13 650.13
19085 27.19 523.60
EIRP LTE Band 2 (5.0 MHz BAND WIDTH)
EIRP (Peak)
Mode RB/RB SIZE f (MHz) dBm mwW
18525 20.31 853.10
5'0'\(/'?':,Zsia”d 25/0 1880.0 28.29 674.53
19075 26.92 492.04
18525 28.37 687.07
5'02"622::/'6‘”‘]' 25/0 1880.0 27.33 540.75
1907.5 25.91 389.94
EIRP LTE Band 2 (10.0 MHz BAND WIDTH)
EIRP (Peak)
Mode RB/RB SIZE f (MHZz) dBm mW
1855.0 20.47 885.12
10'0'\Q";'§fa”d 50/0 1880.0 28.67 736.21
1905.0 27.04 529.66
1855.0 28.43 696.63
10'01'\(2'8236‘”" 50/0 1880.0 27.67 584.79
1905.0 26.29 425.60
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EIRP LTE Band 2 (15.0 MHz BAND WIDTH)

EIRP (Peak)
Mode RB/RB SIZE f (MHZz) dBm mW
18575 29.59 909.91
15%szsia”d 7510 1880.0 29.36 862.98
1902.5 28.03 635.33
18575 28.59 72277
15'\1";5 ABI\;‘”d 75/0 1880.0 28.36 685.49
1902.5 27.03 504.66
EIRP LTE Band 2 (20.0 MHz BAND WIDTH)
EIRP (Peak)
Mode RB/RB SIZE f (MHZz) dBm mW
1860.0 29.45 881.05
20.OI\Q/III;|§KBand 100/0 1880.0 28.97 788.86
1900.0 27.78 599.79
1860.0 28.40 691.83
20'\1/':5 ABI\;‘”d 100/0 1880.0 27.99 629.51
1900.0 26.79 477.53
BAND 4
LAT EIRP LTE Band 4 (1.4 MHz BAND WIDTH)
EIRP(Peak)
Mode RB/RB SIZE f (MHz) dBm mw
14 MHZ BAND 1710.7 27.17 521.19
OPSK 6/0 17325 26.20 416.87
1754.3 26.40 436.52
1710.7 26.23 419.76
1.4 MHZ BAND
160AM 6/0 17325 25.18 329.61
17543 25.49 354.00
EIRP LTE Band 4 (3.0 MHz BAND WIDTH)
EIRP(Peak)
Mode RB/RB SIZE f (MHZz) dBm mW
17115 26.99 500.03
3.0 MQHPZSiAND 15/0 17325 26.39 43551
17535 25.49 354.00
17115 25.94 392.64
3.0 ZA:SAE;AAND 15/0 17325 25.43 349.14
17535 24.47 279.90
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EIRP LTE Band 4 (5.0 MHz BAND WIDTH)

EIRP(Peak)
Mode RB/RB SIZE f (MHz) dBm mwW
1712.5 27.73 592.93
5.0 MHZ BAND
QPSK 25/0 1732.5 27.02 503.50
1752.5 25.99 397.19
1712.5 26.74 472.06
5.0 MHZ BAND
16QAM 25/0 1732.5 26.05 402.72
1752.5 25.05 319.89
EIRP LTE Band 4 (10.0 MHz BAND WIDTH)
EIRP(Peak)
Mode RB/RB SIZE f (MHZz) dBm mW
1715.0 27.29 535.80
100 '\Q;EKBAND 50/0 1732.5 27.12 515.23
1750.0 27.67 584.79
1715.0 26.34 430.53
1O.Oll\gl(—£ZA'\EleND 50/0 1732.5 26.16 413.05
1750.0 26.72 469.89
EIRP LTE Band 4 (15.0 MHz BAND WIDTH)
EIRP(Peak)
Mode RB/RB SIZE f (MHZz) dBm mwW
1717.5 28.02 633.87
15.0 l\(gl;éfAND 75/0 1732.5 27.31 538.27
1747.5 26.34 430.53
1717.5 27.04 505.82
ls'ojl_\gngslAND 75/0 1732.5 26.37 433.51
1747.5 25.39 345.94
EIRP LTE Band 4 (20.0 MHz BAND WIDTH)
EIRP(Peak)
Mode RB/RB SIZE f (MHZz) dBm mW
1720.0 28.16 654.64
20.0 I\(gl;éfAND 100/0 1732.5 27.42 552.08
1745.0 26.95 495.45
1720.0 27.28 534.56
20.Oll\gl(—£ZA'\EleND 100/0 1732.5 26.39 435.51
1745.0 26.04 401.79
BAND 5
ERP LTE Band 5 (1.4 MHz BAND WIDTH)
ERP (Average)
Mode RB/RB SIZE f (MHZz) dBm mW
824.7 19.44 87.90
1'4%;',28?”‘1 1/0 836.5 18.92 77.98
848.3 18.88 77.27
824.7 18.40 69.18
1'42/'6%ZA?Aa”d 1/0 836.5 17.96 62.52
848.3 17.91 61.80
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ERP LTE Band 5 (3.0 MHz BAND WIDTH)

ERP (Average)

Mode RB/RB SIZE f (MHz) dBm mW
825.5 19.42 87.50
.0 MHZ BAND

3.0 QPSK 1/0 836.5 18.98 79.07
847.5 18.79 75.68

825.5 18.47 70.31

3.0 I;_A:QZA?AAND 1/0 836.5 18.05 63.83
847.5 17.80 60.26

ERP LTE Band 5 (5.0 MHz BAND WIDTH)

ERP (Average)

Mode RB/RB SIZE f (MHz) dBm mwW
826.5 19.32 85.51

5MHz Band QPSK 1/0 836.5 19.05 80.35
846.5 18.74 74.82

826.5 18.30 67.61

S“Q'QéABa”d 1/0 836.5 18.05 63.83
8465 17.77 59.84

ERP LTE Band 5 (10.0 MHz BAND WIDTH)

ERP (Average)

Mode RB/RB SIZE f (MHZz) dBm mW

829.0 19.33 85.70

10.0 I\(SEEKBAND 1/0 836.5 18.77 75.34
844.0 18.56 71.78

829.0 18.30 67.61

10.01l\gl(-lngl\I3>|AND 1/0 836.5 17.80 60.26
844.0 17.49 56.10

BAND 13

ERP LTE Band 13 (5.0 MHz BAND WIDTH)

ERP ( Average)
Mode RB/RB SIZE f (MHZz) dBm mW
779.5 20.00 100.00
5.0 MQHPZSiAND 1/0 782.0 20.70 117.49
784.5 20.40 109.65
779.5 19.10 81.28
5.0 ':\LA:QZA?AAND 1/0 782.0 19.80 95.50
784.5 19.50 89.13

ERP BAND 13 (10.0 MHz BAND WIDTH)

ERP (Average)

Mode RB/RB SIZE f (MHZz) dBm mw
10 MHZ BAND
OPSK 1/0 20.30 107.15
782.0
10 MHz BAND 1/0 19.40 87.10

16QAM
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BAND 17
ERP LTE Band 17 (5.0 MHz BAND WIDTH)

ERP (Average)

Mode RB/RB SIZE f (MHz) dBm mwW
706.5 19.30 85.11
5MHz Band QPSK 1/0 710.0 20.00 100.00
713.5 20.50 112.20

706.5 18.30 67.61

S“Q'Qémnd 1/0 710.0 19.00 79.43
713.5 19.50 89.13

ERP LTE Band 17 (10.0 MHz BAND WIDTH)

ERP (Average)

Mode RB/RB SIZE f (MHZz) dBm mW
709.0 19.10 81.28
100 ’\éll;léKBAND 1/0 710.0 19.90 97.72
711.0 20.40 109.65
709.0 18.20 66.07
10.Oll\gl(-éZA|aAND 1/0 710.0 18.90 77.62
711.0 19.40 87.10
BAND 25
EIRP LTE Band 25 (1.4MHz BAND WIDTH)
EIRP( Peak)
Mode RB/RB SIZE f (MHz) dBm mwW
1.4 MHZ BAND 1850.7 27.84 608.14
OPSK 6/0 1880.0 28.55 716.14
1914.3 27.77 598.41
1850.7 27.04 505.82
1.4 MHZ BAND
160AM 6/0 1880.0 27.75 595.66
1914.3 27.07 509.33
EIRP LTE Band 25 (3.0MHz BAND WIDTH)
EIRP(Peak)
Mode RB/RB SIZE f (MHz) dBm mW
1851.5 27.64 580.76
3.0 MHZ BAND
QPSK 15/0 1880.0 28.45 699.84
1913.5 28.07 641.21
1851.5 26.84 483.06
3.0 l\l/ngZABMAND 15/0 1880.0 27.55 568.85
1913.5 28.17 656.15
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EIRP LTE Band 25 (5.0MHz BAND WIDTH)

EIRP(Peak)
Mode RB/RB SIZE f (MHz) dBm mwW
5.0 MHZ BAND 1852.5 28.94 783.43
OPSK 25/0 1880.0 29.15 822.24
1912.5 27.37 545.76
1852.5 28.04 636.80
50 ';Aé_lQZAIiAAND 25/0 1880.0 28.25 668.34
1912.5 26.57 453.94
EIRP LTE Band 25 (10.0MHz BAND WIDTH)
EIRP( Peak)
Mode RB/RB SIZE f (MHz) dBm mwW
1855.0 28.84 765.60
10.0 MHZ BAND
0.0 QPSK 50/0 1880.0 29.25 841.40
1910.0 28.67 736.21
1855.0 27.94 622.30
10.01hggi'aAND 50/0 1880.0 28.35 683.91
1910.0 27.77 598.41
EIRP LTE Band 25 (15.0MHz BAND WIDTH)
EIRP( Peak)
Mode RB/RB SIZE f (MHZz) dBm mW
1857.5 29.14 820.35
150 I\éEéKBAND 75/0 1880.0 29.35 860.99
1907.5 28.27 671.43
1857.5 28.24 666.81
15'01M62'ZA\5|AND 75/0 1880.0 28.55 716.14
1907.5 27.47 558.47
EIRP LTE Band 25 (20.0MHz BAND WIDTH)
EIRP( Peak)
Mode RB/RB SIZE f (MHz) dBm mwW
1860.0 29.24 839.46
20.0 MHZ BAND
QPSK 100/0 1880.0 29.55 901.57
1905.0 28.47 703.07
1860.0 28.34 682.34
20.0 MHZ BAND
16QAM 100/0 1880.0 28.65 732.82
1905.0 27.57 571.48
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BAND 26
ERP LTE Band 26 (3.0 MHz BAND WIDTH)

EIRP(Peak)
Mode RB/RB SIZE f (MHz) dBm mwW
3.0 MHZ BAND 820.3 20.30 107.15
OPSK 1/0 8213 20.20 104.71
822.3 19.60 91.20
820.3 19.30 85.11
3.0 '}"gQZABMAND 1/0 821.3 19.30 85.11
822.3 18.70 74.13
ERP LTE Band 26 (5.0 MHz BAND WIDTH)
EIRP(Peak)
Mode RB/RB SIZE f (MHz) dBm mwW
£ 0 MHZ BAND 818.8 20.20 104.71
OPSK 1/0 8213 20.10 102.33
823.8 19.60 91.20
818.8 19.30 85.11
50 '}"gQZABMAND 1/0 821.3 19.20 83.18
823.8 18.70 74.13
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9.1.1. LTE BAND 2

EIRP LTE OPSK Band 2 (1.4 MHz BAND WIDTH)

PEAK

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project # 13015668
Date: 09/03/13
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 2, 14MHz BW
QPSK_ Peak RBS0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004) Warehouse

f SGreading  Ant. Pol. - Cable Loss : Antenna Gain EIRP Limit : Delta
GHz = (dBm) (HV) (dB) {dBi) : (dBm) - (dB)
Low Ch 3

Rev. 3.17.11
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EIRP LTE 16QAM Band 2 (1.4 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project £ 13015668
Date: 09703713
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 2, 1 4MHz BW
18Q4M, Pesk RB5D
Test Equipment
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T80 Substitution, 8ft SMA Cable (245185004) Warehouse

: SGreading: Ant Pol. : Cable Loss | Antenna Gain EIRP : Limit

(dB) (dBm)  (dBm)

085
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EIRP LTE OPSK Band 2 (3.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgla
Project £ 13015568
Date: 09703713
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 2, 3MHz BW
QPSK. Peak RB150
Test Equipment
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T80 Substitution, 8ft SMA Cable (245185004) Warehouse

f (SGreading: AntPol. : CableLoss . Antenna Gain EIRP
GHz @ (dBm) (HV) (dB)

Page 616 of 745

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

EIRP LTE 160AM Band 2 (3.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project £ 13015568
Date: 09703713
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 2, 3MHz BW
16QAM, Peak RB15-0
Test Equipment
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T80 Substitution, 8ft SMA Cable (245185004) Warehouse

: SGreading  Ant Pol. : Cable Loss : Antenna Gain EIRP - Limit - Deita :
(dB) (dBi) (dBm)  (dBm)  (dB)
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EIRP LTE OPSK Band 2 (5.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project # 13015668
Date: 0903713
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 2, 5MHz BW
QPSK_ Peak RB25-0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004} Warehouse

f  SGreading. AntPol. Cableloss AntennaGain : EIRP Limit = Delta
GHz = (dBm) (HIV) (dB) {dBi) : (dBm) (dBm) : (dB)

Rev. 3.17.11
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EIRP LTE 160AM Band 2 (5.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project # 13015668
Date: 09/03/13
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 2, 5MHz BW
16QAM, Peak RB25-0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004} Warehouse

f SGreading. AntPol. Cableloss = Antenna Gain EIRP Limit - Delta
GHz = (dBm) (HIV) (dB) {dBi) : (dBm) (dBm) : (dB)

Rev. 3.17.11
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EIRP L TE OPSK Band 2 (10.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project # 13015668
Date: 0903713
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 2, 1088z BW
QPSK_ Peak RB50-0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004} Warehouse

f  SGreading. AntPol. Cableloss AntennaGain : EIRP Limit - Delta
GHz = (dBm) {dBi) : (dBm) : (dB)

Rev. 3.17.11
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EIRP LTE 160AM Band 2 (10.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project # 13015668
Date: 09/03/13
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 2, 1088z BW
16QAM, Peak RB50-0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004} Warehouse

f SGreading. AntPol. Cableloss = Antenna Gain EIRP Limit - Delta
GHz = (dBm) (HIV) (dB) {dBi) : (dBm) (dBm) : (dB)

Rev. 3.17.11
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EIRP LTE QPSK Band 2 (15.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project # 13015668
Date: 0903713
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 2, 15MHz BW
QPSK_ Peak RB75-0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004} Warehouse

f  SGreading. AntPol. Cableloss AntennaGain : EIRP Limit - Delta
GHz = (dBm) (HIV) (dB) {dBi) : (dBm) : (dB)

Rev. 3.17.11
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EIRP LTE 160AM Band 2 (15.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project £ 13015568
Date: 09703713
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 2, 15MHz BWY
16QAM, Peak, RB75-0
Test Equipment
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T80 Substitution, 8ft SMA Cable (245185004) Warehouse

- SGreading: Ant Pol. = CableLoss = Antenna Gain EIRP . Limit = Delta :
(dBm) (HV) (dBm) : (dBm) = (dB) °
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EIRP LTE QPSK Band 2 (20.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project # 13015668
Date: 0903713
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 2, 2088z BW
QPSK_ Peak. RB100-0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution. 8ft SMA Cable (245185004) Warehouse

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

Rev. 31711
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

EIRP LTE 160AM Band 2 (20.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project # 13015668
Date: 09/03/13
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 2, 2084z BW
16QAM, Peak, RB100-0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004} Warehouse

f SGreading. AntPol. Cableloss = Antenna Gain EIRP Limit - Delta
GHz = (dBm) (HIV) (dB) {dBi) : (dBm) (dBm) : (dB)

Rev. 3.17.11
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REPORT NO: 13U15668-1

FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

9.1.2. LTE BAND 4

EIRP LTE OPSK Band 4 (1.4 MHz BAND WIDTH)

PEAK

Company:
Project #
Date:

Test Engineer:
Configuration:

Mode:

Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables

Substitution: Horn T60 Substitution, 8ft SMA Cable Warehouse

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Apple

13015668

09/03/13

M. Hua

EUT Only

LTE Band 4, 1.4MHz BW
QPSK. Peak. RB6-0

f
GHz

(dBm)

- SGreading. Ant Pol. ~ Cableloss = Antenna Gain :

(HV) {dBi)

EIRP
(dBm)

_LowCh
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

EIRP LTE 16QAM Band 4 (1.4 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project # 13015668
Date: 09/03/13
Test Engineer: M. Bua
Configuration: EUT Only
Mode: LTE Band 4, 1.4MHz BW
16QAM, Peak, RB6-0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution. 8ft SMA Cable Warehouse

f SGreading. Ant. Pol. - Cable Loss : Antenna Gain EIRP

GHz = (dBm) (HV) (dB)
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

EIRP LTE OPSK Band 4 (3.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project # 13015668
Date: 0903713
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 4, 3MHz BW
QPSK_ Peak RB15-0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable Warehouse

f  SGreading. AntPol. Cableloss AntennaGain : EIRP Limit
GHz = (dBm) {dBi) : (dBm) (dBm) :

Rev. 3.17.11
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

EIRP LTE 160AM Band 4 (3.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project # 13015668
Date: 0903713
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 4, 3MHz BW
16QAM, Peak RB15-0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable Warehouse

f SGreading. AntPol. Cableloss = Antenna Gain EIRP Limit - Delta
GHz = (dBm) (HIV) (dB) {dBi) : (dBm) (dBm) : (dB)

Rev. 3.17.11
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

EIRP LTE OPSK Band 4 (5.0 MHz BAND WIDTH)

Company:
Project &
Date:

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Apple
13015668
09/03/13

Test Engineer: M. Hua
Configuration: EUT Only

Mode:

LTE Band 4_ 508z BW
QPSK. Peak, RB250

Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables

Substitution: Horn T60 Substitution, 8ft SMA Cable Warehouse

GHz

SGreading. Ant Pol. ' CableLoss : Antenna Gain
{dBm)
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

EIRP LTE 160AM Band 4 (5.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project # 13015668
Date: 0903713
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 4, 5MHz BW
16QAM, Peak RB25-0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable Warehouse

f SGreading. AntPol. Cableloss = Antenna Gain EIRP Limit
GHz = (dBm) (HIV) (dB) {dBi) : (dBm) (dBm) :
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

EIRP L TE OPSK Band 4 (10.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project # 13015668
Date: 0903713
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 4, 10884z BW
QPSK_ Peak RBE50-0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable Warehouse

f  SGreading. AntPol. Cableloss AntennaGain : EIRP Limit - Delta
GHz = (dBm) {dBi) : (dBm) : (dB)
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

EIRP LTE 160AM Band 4 (10.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project £ 13015568
Date: 09703713
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 4, 108Hz BW
16QAM, Peak, RB50-0
Test Equipment
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable Warehouse

f SGreading. AntPol. _ CableLoss AntennaGain EIRP . Limit = Delta :
GHz : (dBm) (HV) (dBm) : (dBm) = (dB) °

Page 633 of 745

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

EIRP LTE OPSK Band 4 (15.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project £ 13015668
Date: 0903713
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 4, 15MHz BW
QPSK_ Peak RB7540
Test Equipment
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable Warehouse

: SGreading: Ant Pol. : Cable Loss | Antenna Gain EIRP . Limit - Delta :
(dBm) (HIV) (dBi) (dBm) . (dBm) - (dB)

y— e —————

08 -
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

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

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project £ 13015568
Date: 09703713
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 4, 15MHz BW
16QAM, Peak, RB75-0
Test Equipment
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable Warehouse

f SGreading. AntPol. _ CableLoss AntennaGain EIRP . Limit = Delta :
GHz : (dBm) (HV) (dBm) : (dBm) = (dB) °
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

EIRP LTE QPSK Band 4 (20.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project # 13015668
Date: 09/03/13
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 4. 2088z BW
QPSK_ Peak. RB100-0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution. 8ft SMA Cable Warehouse

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

Rev. 3.17.11
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

EIRP LTE 16QAM Band 4 (20.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apgle
Project # 13015658
Date: 0903713
Test Engineer: M. Hua
Configuration: EUT Only
Mode: LTE Band 4. 2088z BW
16QAM, Peak, RB100-0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable Warehouse

f SGreading Ant. Pol. - Cable Loss | Antenna Gain EIRP Limit - Delta
GHz = (dBm) {dBi) : (dBm) (dBm) : (dB)
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

9.1.3. LTEBAND 5

ERP LTE QOPSK Band 5 (1.4 MHz BAND WIDTH)

AVERAGE

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Apple

13U15668

09/03/13

M. Hua

EUT only

LTE Band 5, 1.4MHz BW
QPSK, Average, RB1-0

Test Equipment:
Receiving: Sunol T243, and Chamber B N-type Cable (Setup this one for testing EUT)

Substitution: Dipole S/N: 00022117, 4ft SMA Cable (SN # 208947003) Warehouse.

f
MHz

SG reading
(dBm)

Ant. Pol.
(HV)

Cable Loss Antenna Gain

(dB)

(dBd)

ERP
(dBm)

Limit
(dBm)

Margin
(dB)

Low Ch

824.70

14.68

\

0.6

0.0

14.08

38.5

-24.4

824.70

20.04

H

0.6

0.0

19.44

38.5

-19.0

Mid Ch
836.50
836.50

High Ch
848,30
£48.30
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

ERP LTE 16QAM Band 5 (1.4 MHz BAND WIDTH)

Compliance Certification Services Chamber D

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: M. Hua

Configuration: EUT only

Mode: LTE Band & . 1.4MHz BW
16QAM, Average, RB1-0

Test Equipment:
Receiving: Sunol T243, and Chamber B N-type Cable (Setup this one for testing EUT)

Substitution: Dipole S/N: 00022117, 4ft SMA Cable (SN # 208947003) Warehouse.

f SGreading: Ant. Pol. (Cable LossAntenna Gain. ERP Limit | Margin
MHz (dBm) (HIV) (dB) (dBd) (dBm) | (dBm) : (dB)

Low Ch
824.70 13.75 v 0.6 0.0 13.15 385 -25.3
824.70 19.00 H 0.6 0.0 18.40 385 -20.0

Mid Ch
836.50 13.17 0.6 0.0 12.57 38.5 -25.9
836.50 18.56 0.6 0.0 17.96 38.5 -20.5

High Ch
848,30 13.54 0.6 0.0 1204385 255
848,30 1851 0.6 0.0 17.91 385 205
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

ERP LTE QOPSK Band 5 (3.0 MHz BAND WIDTH)

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Apple

13U15668

09/03/13

M. Hua

EUT only

LTE Band & , 3MHz BW
QPSK, Average, RB1-0

Test Equipment:
Receiving: Sunol T243, and Chamber B N-type Cable (Setup this one for testing EUT)

Substitution: Dipole S/N: 00022117, 4ft SMA Cable (SN # 208947003) Warehouse.

Ant. Pol. Cable Loss! Antenna Gain. ERP Limit

f SG reading

Margin

MHz

(dBm)

(HV)

(dB)

(dBd)

(dBm)

(dBm)

(dB)

Low Ch

825.50

14.60

\

0.6

0.0

14.00

38.5

-24.4

825.50

20.02

H

0.6

0.0

19.42

38.5

-19.0

Mid Ch
836.50
836.50

High Ch
847.50
847,50
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

ERP LTE 160QAM Band 5 (3.0 MHz BAND WIDTH)

Company:
Project #:
Date:

Test Engineer:
Configuration:

Mode:

Test Equipment:
Receiving: Sunol T243, and Chamber B N-type Cable (Setup this one for testing EUT)

Substitution: Dipole S/N: 00022117, 4ft SMA Cable (SN # 208947003) Warehouse.

High Frequency Substitution Measurement

Compliance Certification Services Chamber D

Apple
1315668
09/03/13
M. Hua
EUT only

LTE Band &, 3MHz BW
16QAM, Average, RB1-0

f
MHz

SG reading
(dBm)

Ant. Pol.
(HV)

Cable Loss
(dB)

Antenna Gain
(dBd)

ERP
(dBm)

Limit
(dBm)

Margin
(dB)

Low Ch

825.50

13.62

0.6

0.0

13.02

38.5

-25.4

825.50

19.07

\
H

0.6

0.0

18.47

38.5

-20.0

Mid Ch

836.50

836.50

High Ch

847.50

847.50
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

ERP LTE QOPSK Band 5 (5.0 MHz BAND WIDTH)

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: M. Hua

Configuration: EUT only

Mode: LTE Band & , 8MHz BW
QPSK, Average, RB1-0

Test Equipment:
Receiving: Sunol T243, and Chamber B N-type Cable (Setup this one for testing EUT)

Substitution: Dipole S/N: 00022117, 4ft SMA Cable (SN # 208947003) Warehouse.

f SGreading: Ant. Pol. Cable Loss Antenna Gain: ERP Limit | Margin

MHz @ (dBm) (HV) (dB) (dBd) (dBm) | (dBm)  (dB)
Low Ch
826.50 14.80 v 0.6 0.0 14.20 38.5 -24.2
826.50 19.92 H 0.6 0.0 19.32 38.5 -19.1

Mid Ch
836.50
836.50

High Ch
846,50
846,50
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

ERP LTE 16QAM Band 5 (5.0 MHz BAND WIDTH)

Company:
Project #
Date:

Test Engineer:
Configuration:

Mode:

Test Equipment:
Receiving: Sunol T243, and Chamber B N-type Cable (Setup this one for testing EUT)

Substitution: Dipole S/N: 00022117, 4ft SMA Cable (SN # 208947003) Warehouse.

High Frequency Substitution Measurement

Compliance Certification Services Chamber D

Apple
13U15668
09/0313
M. Hua
EUT only

LTE Band 5, 5MHz BW
16QAM, Average, RB1-0

f
MHz

8G reading
(dBm)

Ant. Pol.
(HIV)

Cable Loss
(dB)

Antenna Gain
(dBd)

ERP
(dBm)

Limit
(dBm)

Margin
(dB)

Low Ch

826.50

13.81

0.6

0.0

13.21

38.5

-25.2

826.50

18.90

Vi
H

0.6

0.0

18.30

38.5

-20.1

Mid Ch

836.50

836.50

High Ch

846.50

846.50
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

ERP LTE QPSK Band 5 (10.0 MHz BAND WIDTH)

Company:
Project #
Date:

Test Engineer:
Configuration:

Mode:

Test Equipment:
Receiving: Sunol T243, and Chamber B N-type Cable (Setup this one for testing EUT)

Substitution: Dipole S/N: 00022117, 4ft SMA Cable (SN # 208947003) Warehouse.

High Frequency Substitution Measurement

Compliance Certification Services Chamber D

Apple
13U15668
09/0313
M. Hua
EUT only

LTE Band 5, 10MHz BW
QPSK, Average, RB1-0

f
MHz

8G reading
(dBm)

Ant. Pol.
(HIV)

Cable Loss
(dB)

Antenna Gain
(dBd)

ERP
(dBm)

Limit
(dBm)

Margin
(dB)

Low Ch

829.00

14.71

0.6

0.0

14.11

38.5

-24.3

829.00

19.93

V)
H

0.6

0.0

19.33

38.5

-19.1

Mid Ch
836.50
836.50

High Ch
84400
844,00
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

ERP LTE 160AM Band 5 (10.0 MHz BAND WIDTH)

Company:
Project #:
Date:

Test Engineer:
Configuration:

Mode:

Test Equipment:
Receiving: Sunol T243, and Chamber B N-type Cable (Setup this one for testing EUT)

Substitution: Dipole S/N: 00022117, 4ft SMA Cable (SN # 208947003) Warehouse.

High Frequency Substitution Measurement

Compliance Certification Services Chamber D

Apple
1315668
09/03/13
M. Hua
EUT only

LTE Band 5, 10MHz BW
16QAM, Average, RB1-0

f
MHz

SG reading
(dBm)

Ant. Pol.
(HV)

Cable Loss
(dB)

Antenna Gain
(dBd)

ERP
(dBm)

Limit
(dBm)

Margin
(dB)

Low Ch

829.00

13.64

0.6

0.0

13.04

38.5

-25.4

829.00

18.90

\
H

0.6

0.0

18.30

38.5

201

Mid Ch

836.50

836.50

High Ch

844.00

844.00
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

9.1.4. LTE BAND 13

ERP LTE QPSK, Band 13 (5.0 MHz BAND WIDTH)

AVERAGE

High Frequency Substitution Measurement
Compliance Certification Services Chamber F

Company: Apple
Project #: 13U15668
Date: 09/03/13
Test Engineer: T Wang
Configuration: EUT only
Mode: LTE BAND 13
QPSK, 5MHz BW, Average, RB1-0
Test Equipment:
Receiving: Sunol T122 and Chamber F N-type Cable
Substitution: Dipole S/N: 00022117, 8ft SMA Cable (SN # 208947003) Warehouse.

f SGreading: Ant. Pol. Cable Loss Antenna Gain. ERP Limit
MHz (dBm) (HIV) (dB) (dBd) (dBm) | (dBm)

Low Ch
779.50 12.20 v 0.9 0.0 11.30 38.5
779.50 20.90 H 0.9 0.0 20.00 38.5

Mid Ch
782.00
782.00

High Ch
784.50
784.50
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

ERP LTE 160QAM Band 13 (5.0 MHz BAND WIDTH)

High Frequency Substitution Measurement
Compliance Certification Services Chamber F

Company: Apple
Project #: 13U15668
Date: 09/03M13
Test Engineer: T Wang
Configuration: EUT only
Mode: LTE BAND 13
16QAM, 5MHz BW, Average, RB1-0
Test Equipment:
Receiving: Sunol T122 and Chamber F N-type Cable
Substitution: Dipole S/N: 00022117, 8ft SMA Cable (SN # 208947003) Warehouse.

f SGreading: Ant. Pol. iCable LossAntenna Gain: ERP Limit

MHz = (dBm) (HIV) (dB) (dBd) (dBm) | (dBm)
Low Ch
779.50 11.20 Vi 0.9 0.0 10.30 38.5
779.50 20.00 H 0.9 0.0 19.10 38.5

Mid Ch
782.00 11.50 0.9 0.0 10.60 38.5
782.00 20.70 0.9 0.0 19.80 38.5

High Ch
784.50
784.50
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

ERP LTE QPSK Band 13 (10.0 MHz BAND WIDTH)

High Frequency Substitution Measurement
Compliance Certification Services Chamber F

Company: Apple
Project #: 13u15668
Date: 09/03M13
Test Engineer: T Wang
Configuration: EUT only
Mode: LTE BAND 13
QPSK, 10MHz BW, Average, RB1-0
Test Equipment:
Receiving: Sunol T122 and Chamber F N-type Cable
Substitution: Dipole S/N: 00022117, 8ft SMA Cable (SN # 208947003) Warehouse.

f SGreading: Ant. Pol. Cable Loss Antenna Gain. ERP Limit
MHz (dBm) (HIV) (dB) (dBd) (dBm) : (dBm)

Mid Ch
782.00 13.50 \ 0.9 0.0 12.60 38.5
H

782.00 21.20 0.9 0.0 20.30 38.5
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

ERP LTE 16QAM Band 13 (10.0 MHz BAND WIDTH)

Company:
Project #:
Date:

High Frequency Substitution Measurement

Compliance Certification Services Chamber F

Apple
13u15668
09/0313

Test Engineer:
Configuration:
Mode:

T Wang
EUT only
LTE BAND 13

Test Equipment:
Receiving: Sunol T122 and Chamber F N-type Cable

Substitution: Dipole S/N: 00022117, 8ft SMA Cable (SN # 208947003) Warehouse.

16QAM, 10MHz BW, Average, RB1-0

f
MHz

8G reading
(dBm)

Ant. Pol.
(HIV)

Cable Loss
(dB)

Antenna Gain
(dBd)

ERP
(dBm)

Limit
(dBm)

Mid Ch

782.00

12.60

0.9

0.0

11.70

38.5

782.00

20.30

\
H

0.9

0.0

19.40

38.5
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

9.1.5. LTE BAND 17

ERP LTE QPSK, Band 17 (5.0 MHz BAND WIDTH)

AVERAGE

High Frequency Substitution Measurement
Compliance Certification Services Chamber F

Company: Apple

Project #: 13u15668

Date: 09/03/13

Test Engineer: T Wang

Configuration: EUT only

Mode: LTE Band 17, 5MHz BW
QPSK, B17 5MHz AVG RB1-0

Test Equipment:
Receiving: Sunol T122, and Chamber F N-type Cable

Substitution: Dipole S/N: 00022117, 8ft SMA Cable (SN # 208955002) Warehouse.

f SGreading: Ant.Pol. Cable Loss Antenna Gain: ERP Limit

MHz (dBm) (HIV) (dB) (dBd) (dBm) : (dBm)
Low Ch
706.50 11.40 Vv 0.9 0.0 10.50 34.8
706.50 20.20 H 0.9 0.0 19.30 34.8

Mid Ch
710.00
710.00

High Ch
713.50
713,50
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

ERP LTE 160QAM Band 17 (5.0 MHz BAND WIDTH)

High Frequency Substitution Measurement
Compliance Certification Services Chamber F

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Apple

13u15668

09/03/13

T Wang

EUT only

LTE Band 17, 5MHz BW
16QAM, B17 5MHz AVG RB1-0

Test Equipment:
Receiving: Sunol T122, and Chamber F N-type Cable

Substitution: Dipole S/N: 00022117, 8ft SMA Cable (SN # 208955002) Warehouse.

f
MHz

SG reading
(dBm)

Ant. Pol.
(HIV)

Cable Loss Antenna Gain

(dB)

(dBd)

ERP
(dBm)

Limit
(dBm)

Low Ch

706.50

10.40

0.9

0.0

9.50

4.8

706.50

19.20

Vv
H

0.9

0.0

18.30

34.8

Mid Ch
710.00
710.00

High Ch
713.50
713.50
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

ERP LTE QPSK Band 17 (10.0 MHz BAND WIDTH)

High Frequency Substitution Measurement
Compliance Certification Services Chamber F

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Apple

13u15668

09/03/13

T Wang

EUT anly

LTE Band 17, 10MHz BW
QPSK 10MHz AVG RB1-0

Test Equipment:
Receiving: Sunol T122, and Chamber F N-type Cable

Substitution: Dipole S/N: 00022117, 8ft SMA Cable (SN # 208955002) Warehouse.

f
MHz

SG reading
(dBm)

Ant. Pol.
(HIV)

Cable Loss Antenna Gain

(dB)

(dBd)

ERP
(dBm)

Limit
(dBm)

Low Ch

709.00

11.00

0.9

0.0

10.10

4.8

709.00

20.00

V'l
H

0.9

0.0

19.10

4.8

Mid Ch
710.00
710.00

High Ch
711.00
711,00
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

ERP LTE 16QAM Band 17 (10.0 MHz BAND WIDTH)

High Frequency Substitution Measurement
Compliance Certification Services Chamber F

Company:
Project #
Date:

Test Engineer:
Configuration:
Mode:

Apple

13u15668

09/03/13

T Wang

EUT only

LTE Band 17, 5MHz BW
16QAM, B17 5MHz AVG RB1-0

Test Equipment:
Receiving: Suneol T122, and Chamber F N-type Cable

Substitution: Dipole S/N: 00022117, 8ft SMA Cable (SN # 208955002) Warehouse.

f
MHz

SG reading
(dBm)

Ant. Pol.
(HIV)

Cable Loss! Antenna Gain

(dB)

(dBd)

ERP
(dBm)

Limit
(dBm)

Low Ch

106.50

10.40

V)

0.9

0.0

9.50

34.8

106.50

19.20

H

0.9

0.0

18.30

34.8

Mid Ch
110.00
110.00

High Ch
713.50
713,50
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

9.1.6. LTE BAND 25

EIRP LTE QOPSK Band 25 (1.4 MHz BAND WIDTH)

PEAK

High Frequency Fundamental Measurement
Compliance Certification Services ChamberF

Company: Apple
Project #: 13U15668
Date: 09/04/13
Test Engineer: T Wang
Configuration: EUT Only
Mode: LTE Band 25, 1.4MHz BW
QPSK, Peak, RB6-0
Test Equipment:
Receiving: Horn T120, and Chamber F SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004) Warehouse

f
GHz

8G reading
(dBm)

Ant. Pol.
(HIV)

Cable Loss
(dB)

Antenna Gain
(dBi)

Low Ch

1.851

21.0

1.50

7.94

1.891

21.2

Vi
H

1.50

8.14

Mid Ch
1.883
1.883

High Ch
1.914
1.914
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

EIRP LTE 16QAM Band 25 (1.4 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber F

Company: Apple
Project #: 13U15668
Date: 09/04/13
Test Engineer: T Wang
Configuration: EUT Only
Mode: LTE Band 25, 1.4MHz BW
16QAM, Peak, RBE-0
Test Equipment:
Receiving: Horn T120, and Chamber F SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004) Warehouse

f
GHz

SG reading
(dBm)

Ant. Pol.
(HIV)

Cable Loss
(dB)

Antenna Gain
(dBi)

Low Ch

1.851

20.3

1.50

7.94

1.851

20.4

\
H

1.50

8.14

Mid Ch
1.883
1.883

High Ch
1.914
1.914
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

EIRP LTE QOPSK Band 25 (3.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services ChamberF

Company: Apple
Project #: 13U15668
Date: 0970313
Test Engineer: T Wang
Configuration: EUT Cnly
Mode: LTE Band 25, 3MHz BW
QPSK, Peak, RB15-0
Test Equipment:
Receiving: Horn T120, and Chamber F SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004) Warehouse

f
GHz

3G reading
(dBm)

Ant. Pol.
(HIV)

Cable Loss
(dB)

Antenna Gain
(dBi)

Low Ch

1.852

20.9

1.50

7.94

1.852

21.0

Vi
H

1.50

8.14

Mid Ch
1.883
1.883

High Ch
1.914
1.914
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

EIRP LTE 160AM Band 25 (3.0 MHz BAND WIDTH)

Company:
Project #:
Date:

Test Engineer:
Configuration:

Mode:

Test Equipment:
Receiving: Horn T120, and Chamber F SMA Cables

Substitution: Horn T80 Substitution, 8ft SMA Cable (245185004) Warehouse

High Frequency Fundamental Measurement
Compliance Certification Services Chamber F

Apple
13U15668
09/03/13
T Wang
EUT Only

LTE Band 25, 3MHz BW
16QAM, Peak, RB15-0

f
GHz

3G reading
(dBm)

Ant. Pol.
(HIV)

Cable Loss
(dB)

Antenna Gain
(dBi)

Low Ch

1.852

20.1

1.50

1.94

1.852

20.2

Vv
H

1.50

8.14

Mid Ch

1.883

1.883

High Ch

1.914

1.914
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

EIRP LTE QOPSK Band 25 (5.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber F

Company: Apple
Project #: 13U15668
Date: 09/03/13
Test Engineer: T Wang
Configuration: EUT Only
Mode: LTE Band 25, 5MHz BW
QPSK, Peak, RB25-0
Test Equipment:
Receiving: Horn T120, and Chamber F SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004) Warehouse

f
GHz

SG reading
(dBm)

Ant. Pol.
(HV)

Cable Loss
(dB)

Antenna Gain
(dBi)

Low Ch

1.853

22.5

1.50

1.94

1.853

20.8

v
H

1.50

8.14

Mid Ch
1.883
1.883

High Ch
1.913
1.913
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

EIRP LTE 160AM Band 25 (5.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber F

Company: Apple
Project #: 13U15668
Date: 09/03/13
Test Engineer: T Wang
Configuration: EUT Only
Mode: LTE Band 25, 5MHz BW
16QAM, Peak, RB25-0
Test Equipment:
Receiving: Horn T120, and Chamber F SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004) Warehouse

f
GHz

SG reading
(dBm)

Ant. Pol.
(HV)

Cable Loss
(dB)

Antenna Gain
(dBi)

Low Ch

1.853

21.6

1.50

1.94

1.853

19.9

v
H

1.50

8.14

Mid Ch
1.883
1.883

High Ch
1.913
1.013
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

EIRP LTE QPSK Band 25 (10.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber F

Company: Apple
Project #: 13U15668
Date: 09/04/13
Test Engineer: T Wang
Configuration: EUT Only
Meode: LTE Band 25, 10MHz BW
QPSK, Peak, RB 50-0
Test Equipment:
Receiving: Horn T120, and Chamber F SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004) Warehouse

f
GHz

SG reading
(dBm)

Ant. Pol.
(HIV)

Cable Loss
(dB)

Antenna Gain
(dBi)

Low Ch

1.855

22.4

1.50

7.94

1.855

21.3

v
H

1.50

8.14

Mid Ch
1.883
1.883

High Ch
1.910
1.910
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

EIRP LTE 16QAM Band 25 (10.0 MHz BAND WIDTH)

Company:
Project #:
Date:

Test Engineer:
Configuration:

Mode:

Test Equipment:
Receiving: Horn T120, and Chamber F SMA Cables

Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004) Warehouse

High Frequency Fundamental Measurement
Compliance Certification Services Chamber F

Apple
13U15668
09/04/13
T Wang
EUT Only

LTE Band 25, 10MHz BW
16QAM, Peak, RB 50-0

f
GHz

SG reading
(dBm)

Ant. Pol.
(HIV)

Cable Loss
(dB)

Antenna Gain
(dBi)

Low Ch

1.855

21.5

v

1.50

7.94

1.835

20.4

H

1.50

8.14

Mid Ch

1.883

1.883

High Ch

1.910

1.910
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

EIRP LTE QPSK Band 25 (15.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services ChamberF

Company: Apple
Project #: 13U15668
Date: 09/04/13
Test Engineer: T Wang
Configuration: EUT Only
Mode: LTE Band 25, 15MHz BW
QPSK, Peak, RB75-0
Test Equipment:
Receiving: Horn T120, and Chamber F SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004) Warehouse

f
GHz

8G reading
(dBm)

Ant. Pol.
(HIV)

Cable Loss
(dB)

Antenna Gain
(dBi)

Low Ch

1.858

22.7

1.50

7.94

1.858

21.8

Vi
H

1.50

8.14

Mid Ch
1.883
1.883

High Ch
1.908
1.908
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

EIRP LTE 160AM Band 25 (15.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber F

Company: Apple
Project #: 13U15668
Date: 09/04/13
Test Engineer: T Wang
Configuration: EUT Only
Mode: LTE Band 25, 15MHz BW
16QAM, Peak, RB75-0
Test Equipment:
Receiving: Horn T120, and Chamber F SMA Cables
Substitution: Horn T60 Substitution, 8ft SMA Cable (245185004) Warehouse

f
GHz

SG reading
(dBm)

Ant. Pol.
(HV)

Cable Loss
(dB)

Antenna Gain
(dBi)

Low Ch

1.858

21.8

1.50

1.94

1.858

20.9

v
H

1.50

8.14

Mid Ch
1.883
1.883

High Ch
1.908
1.908
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

EIRP LTE QPSK Band 25 (20.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services ChamberF

Company: Apple
Project #: 13U15668
Date: 09/04/13
Test Engineer: T Wang
Configuration: EUT Only
Mode: LTE Band 25, 20MHz BW
QPSK, Peak, RB100-0
Test Equipment:
Receiving: Horn T120, and Chamber F SMA Cables
Substitution: Horn T80 Substitution, 8ft SMA Cable (245185004) Warehouse

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

Low Ch
1.860 22.8 Vv 1.50 7.94
1.860 21.7 H 1.50 8.14

Mid Ch
1.883
1.883

High Ch
1,905
1.905
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

EIRP LTE 16QAM Band 25 (20.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber F

Company: Apple
Project #: 13U15668
Date: 09/04/13
Test Engineer: T Wang
Configuration: EUT Only
Mode: LTE Band 25, 20MHz BW
16QAM, Peak, RB100-0
Test Equipment:
Receiving: Horn T120, and Chamber F SMA Cables
Substitution: Horn T60 Substitution, &8ft SMA Cable (245185004) Warehouse

f
GHz

SG reading
(dBm)

Ant. Pol.
(HIV)

Cable Loss
(dB)

Antenna Gain
(dBi)

Low Ch

1.860

21.9

V)

1.50

1.94

1.860

20.8

H

1.50

8.14

Mid Ch
1.883
1.883

High €h
1.905
1.5
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

9.1.7. LTE BAND 26

ERP LTE QPSK Band 26 (3.0 MHz BAND WIDTH)

AVERAGE

Company:
Project #:
Date:

Test Engineer:
Configuration:

Mode:

Test Equipment:
Receiving: Sunol T122, and Chamber F N-type Cable (Setup this one for testing EUT)

Substitution: Dipole S/N: 00022117, 4ft SMA Cable (SN # 208947003) Warehouse.

High Frequency Substitution Measurement

Compliance Certification Services Chamber F

Apple
13U15668
09/03M13
T Wang
EUT Only

LTE Band 26, 3MHz BW
QPSK, Average, RB1-0

f
MHz

8G reading
(dBm)

Ant. Pol.
(HIV)

Cable Loss
(dB)

Antenna Gain
(dBd)

ERP
(dBm)

Limit
(dBm)

Margin
(dB)

Low Ch

820.30

15.40

0.8

0.0

14.60

38.5

-23.8

820.30

21.10

Vi
H

0.8

0.0

20.30

38.5

-18.1

Mid Ch

821.30

821.30

High Ch

822.30

822.30
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

ERP LTE 16QAM Band 26 (3.0 MHz BAND WIDTH)

High Frequency Substitution Measurement
Compliance Certification Services Chamber F

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: T Wang

Configuration: EUT Only

Mode: LTE Band 26, 3MHz BW
16QAM, Average, RB1-0

Test Equipment:
Receiving: Sunecl T122, and Chamber F N-type Cable (Setup this one for testing EUT)

Substitution: Dipole S/N: 00022117, 4ft SMA Cable (SN # 208947003) Warehouse.

f SGreading. Ant. Pol. (Cable Loss Antenna Gain. ERP Limit | Margin
MHz (dBm) (HIV) (dB) (dBd) (dBm) : (dBm) . (dB)

Low Ch
820.30 14.50 v 0.8 0.0 13.70 385 24,7
820.30 20.10 H 0.8 0.0 19.30 385 -19.1

Mid Ch
821.30 14.70 0.8 0.0 13.90 38.5 -24.5
821.30 20.10 0.8 0.0 19.30 38.5 -19.1

High Ch
§23.30 14,30 0.8 0.0 1350 385 249
§23.30 19.50 0.8 0.0 18.70 385 9.7
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

ERP LTE QPSK Band 26 (5.0 MHz BAND WIDTH)

High Frequency Substitution Measurement
Compliance Certification Services Chamber F

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Apple

13U15668

09/03M13

T Wang

EUT Only

LTE Band 26, 5MHz BW
QPSK, Average, RB1-0

Test Equipment:
Receiving: Suneol T122, and Chamber F N-type Cable (Setup this one for testing EUT)

Substitution: Dipole S/N: 00022117, 8ft SMA Cable (SN # 208947003) Warehouse.

Ant. Pol. Cable Lossi Antenna Gaini ERP Limit

f SG reading

Margin

MHz

(dBm)

(HV)

(dB)

(dBd)

(dBm)

(dBm)

(dB)

Low Ch

818.80

16.60

Vi

0.8

0.0

15.80

38.5

-22.6

818.80

21.00

H

0.8

0.0

20.20

38.5

-18.2

Mid Ch
821.30
821.30

High Ch
823.80
823,80
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

ERP LTE 16QAM Band 26 (5.0 MHz BAND WIDTH)

Company:
Project #:
Date:

Test Engineer:
Configuration:

Mode:

Test Equipment:

Receiving: Suneol T122, and Chamber F N-type Cable (Setup this one for testing EUT)

High Frequency Substitution Measurement

Compliance Certification Services Chamber F

Apple
13U15668
09/03M13
T Wang
EUT Only

LTE Band 26, 5MHz BW
16QAM, Average, RB1-0

Substitution: Dipole S/N: 00022117, 8ft SMA Cable (SN # 208947003) Warehouse.

f
MHz

SG reading
(dBm)

Ant. Pol.
(HV)

Cable Loss Antenna Gain

(dB)

(dBd)

ERP
(dBm)

Limit
(dBm)

Margin
(dB)

Low Ch

818.80

15.70

Vi

0.8

0.0

14.90

38.5

-23.5

818.80

20.10

H

0.8

0.0

19.30

38.5

-19.1

Mid Ch

821.30

821.30

High Ch

823.80

823.80
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

9.1. PEAK-TO-AVERAGE RATIO

In addition, when the transmitter power is measured in terms of average value, the peak-to-
average ratio of the power shall not exceed 13 dB

LTE BAND 5
Channel Coud dp dB Peak-to-
Band-width Sl Ponier (GEW) Average Ratio
Mode (MHZ) Modulation | f (MHZz) *Peak Average (PAR)
QPSK 1.4 RB1-0 836.5 28.78 23.98 4.8
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHZz) *Peak Average Average Ratio
16QAM 1.4 RB1-0 836.5 28.63 22.89 5.74

*Peak Reading = Average Reading + Peak-to-Average Ratio

Channel Coud d d Peak-to-
Band-width ouducted Power (dBm) Average Ratio
Mode (MHZ) Modulation | f (MHZz) *Peak Average (PAR)
QPSK 3 RB1-0 836.5 29.04 24.04 5
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHZz) *Peak Average Average Ratio
16QAM 3 RB1-0 836.5 28.68 22.97 571

*Peak Reading = Average Reading + Peak-to-Average Ratio

Channel Coud dp dB Peak-to-
Band-width ouducted Power (dBm) Average Ratio
Mode (MHZ) Modulation | f (MHZz) *Peak Average (PAR)
QPSK 5 RB1-0 836.5 28.91 23.98 4.93
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHZz) *Peak Average Average Ratio
16QAM 5 RB1-0 836.5 28.61 22.76 5.85

*Peak Reading = Average Reading + Peak-to-Average Ratio
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

Channel Coud d P 4B Peak-to-
Band-width SLEELE ower (dBm) Average Ratio
Mode (MHZ) Modulation | f (MHZz) *Peak Average (PAR)
QPSK 10 RB1-0 836.5 29.01 23.9 5.11
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHZz) *Peak Average Average Ratio
16QAM 10 RB1-0 836.5 28.59 22.8 5.79
*Peak Reading = Average Reading + Peak-to-Average Ratio
LTE BAND 13
Channel Coud dp dB Peak-to-
Band-width SLelyaizg) Penier (GE) Average Ratio
Mode (MHZ) Modulation | f (MHZz) *Peak Average (PAR)
QPSK 5 RB1-0 782 27.94 23.81 4.13
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHZz) *Peak Average Average Ratio
16QAM 5 RB1-0 782 27.94 22.66 5.28
*Peak Reading = Average Reading + Peak-to-Average Ratio
Channel Coud dp dB Peak-to-
Band-width CULGIE ower (dBm) Average Ratio
Mode (MHZ) Modulation | f (MHZz) *Peak Average (PAR)
QPSK 10 RB1-0 782 27.86 24.01 3.85
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHZz) *Peak Average Average Ratio
16QAM 10 RB1-0 782 27.87 22.93 4.94
*Peak Reading = Average Reading + Peak-to-Average Ratio
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LTE BAND 17
Channel Coud dp dB Peak-to-
Band-width Sl Ponier (GEW) Average Ratio
Mode (MHZ) Modulation | f (MHZz) *Peak Average (PAR)
QPSK 5 RB1-0 710 28.51 23.99 4.52
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHZz) *Peak Average Average Ratio
16QAM 5 RB1-0 710 28.41 22.73 5.68
*Peak Reading = Average Reading + Peak-to-Average Ratio
Channel Coud d d Peak-to-
Band-width ouducted Power (dBm) Average Ratio
Mode (MHZ) Modulation | f (MHZz) *Peak Average (PAR)
QPSK 10 RB1-0 710 28.04 23.98 4.06
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHZz) *Peak Average Average Ratio
16QAM 10 RB1-0 710 28.01 23.04 4.97
*Peak Reading = Average Reading + Peak-to-Average Ratio
LTE BAND 26
Channel Coud dp dB Peak-to-
Band-width ouducted Power (dBm) Average Ratio
Mode (MHZ) Modulation | f (MHZz) *Peak Average (PAR)
QPSK 5 RB1-0 821.3 28.75 23.06 5.69
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHZz) *Peak Average Average Ratio
16QAM 5 RB1-0 821.3 28.12 21.86 6.26
*Peak Reading = Average Reading + Peak-to-Average Ratio
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Channel Peak-to-
Band-width Couducted Power (dBm) Average Ratio
Mode (MHZ) Modulation | f (MHZz) *Peak Average (PAR)
QPSK 10 RB1-0 710 28.58 23.28 53
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHZz) *Peak Average Average Ratio
16QAM 10 RB1-0 710 28.53 22.3 6.23

*Peak Reading = Average Reading + Peak-to-Average Ratio
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LTE BAND 5

1.4MHz QPSK

| Camer Freq: 15 220000 M1z
o= Trig FresRun
SAtten 30 dB

P Gerclow

Average Power

23.98 dBm
49.87 % at 0dB

245 dB
3.89 dB
453 dB
475408
478 dB
480 B

420 dB
28.78 dBm

10.0 %
10%
01%
001%
0.001%
00001 %
Peak

0d8

info BW 5.0000 MHz

10:%4 54 N M3 06, 013

Radle Std: Nona

Counts 100 MI% 0 Mpt

Frequency

836 020000 MHZ

Center F "'“F

CF Stop
£ 000000 MHx,
lAuto Man

FreqOffset
0 Mz

1.4MHz 160Q0AM

e Trig:freefun

AP Galecl ow AAstar: 20 4B

Average Power

| Comtar Freq: 038 000000 Mz
- Coants-10.0 MK Mpt

4 550 4 du O, 2043
Radie Std: None

22.89 dBm
45.03 % at 0dB

283dB
484 dB
538 dB
562 dB
5.66 dB
569 dB

5.74 dB
28.63 dBm

100 %
1.0%
01%
001%
0.001 %
0.0001 %
Peak

od2

Info BW £.0000 MHz

Frequency

Center Freq
436 03000 MWz,

CF Step
5 000000 MHx

Auls Man

FreqOffset
O HxY
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3.0MHz

PSK

Average Power

24.04 dBm
49.53 % at 0dB

245dB
4.01dB
456 dB
484 0B
495dB
4.97 dB

500 dB
25.04 dBm

100 %
10%
01%
001%
0.001 %
00001 %
Peak

Gl ow

D48

dAtten 30 dB

Camer Freq: 5250000 M1z
o Trig FresRun

L0058 K10 N4 A 09, 013

Radie 5td: Nona

Counts 100 M/ 0 Mpt

info BW 5.0000 MHz

Frequency

Center Frth

836260000 MHZ}

CF Step
£ 000000 MHx,
Auto Man

FreqOffset
0 Mz

3.0MHz 16QAM

158 44 4 A 05, 2043

| Carmer Freq: 635260000 MHz Radie 50d: None

Average Power

o Trig:Fres Run Counts 10.0 M/%.0 Mpt

S Gan Low Siqren IO 4B

22.97 dBm
45.63 % at 0dB

280 dB
481dB
543 dB
564 dB
568 dB
5.70 dB

571dB
28 68 dBm

100 %
10%
01%
001 %
0.001 %
0.0001 %
Peak

BT
info BW 5.0000 MHz

Frequency

Center Freq
835 250000 MH

CF Step
5000000 MH2z}
Auto Many

FreqOffset
0 Mz
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5.0MHz QPSK

=) L5500 AM Ay 06, 013

Camer Freq: (34.300000 Mz Radle 5td: Nona Frequency
- Trig:FresRun Counts 100 M/ 0 Mpt

0 Gt ow AAsten 30 dB

Average Power

Center F
23.98 dBm Sty
49.62 % at 0dB

100 % 247 gB
1.0% 3.97 dB
01% 461dB
001% 479 dB
0001% 490dB PreqOffset
00001 % 4.92dB T 0 Mz

Peak 493 dB
28.91 dBm

0d8
Info BW 5.0000 MHz

5.0MHz_16QAM

3 100510 AM A3 08, 2013

| Camer Freq: 634300000 Mz Radle 5td: Nona Frequency
o Trig FresRun Counts 100 M0 Mpt

o0 Gutrclow SAtten 30 dB

Average Power

Center F
22.76 dBm Cunie Preg
44.99 % at 0dB

100%  288dB
1.0 % 482 4B

01%  540dB o0%mn b
001% 567 dB e utte - —
0.001 % 5.74 dB FreqOffset
00001% S575dB )1 0 Mz

Peak 585dB
28.61 dBm

0g8
info BW 5.0000 MHz
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10MHz QPSK

o 11,5515 AM A3 00, 2013
Camer Freq; 032. 140000 Mz Radle 5td: Nona Frequency
- Trig:FresRun Counts 100 M/ 0 Mpt
0 Gt ow AAsten 30 dB

Average Power

Center F:
23.90 dBm ESamoniolo |
49.39 % at 0dB

100 % 245 aB
1.0% 4.02 dB
01% 461dB
001% 489 4B
0001% S04dB PreqOfset
00001 % 5.06dB )t % 0 Mz

Peak 511dB
25.01 dBm

info BW 5.0000 MHz

10MHz 160Q0AM

3 LLS55L AM Ay 06, 013
| Camer Freq: 632 140200 Mot Radle 5td: Nona Frequency

o~ Trig FresRun Counts 100 M0 Mpt
o0 Gutrclow SAtten 30 dB

Average Power

Center F:
22.80 dBm Il |
45.13 % at 0dB

100% 278dB
1.0 % 4.83 dB

01%  552dB o0%mn b
001% 5730B e utte - —
0001% 577dB P
00001% S579dB )1 0 Mz

Peak 579dB
28.59 dBm

0g8
info BW 5.0000 MHz
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BAND 13

5.0MHz QPSK

v 100 42: L0 AM A3 06, 2013
Camer Freq: 775 820800 Mz Radle 5td: Nona Frequency
o= Trig FresRun Counts 100 M0 Mpt

0 Gairclow AAsten 30 dB

Average Power

Center F
23.81 dBm B i,
51.09 % at 0dB

100%  242dB
10% 258 dB

01%  3097dB 000000 e
001%  408dB e jpaa e
0.001% 4.11dB Vs G
00001% 413dB )1 % 0 W

Peak 413 dB
27.94 GBm

Dd8
info BW 5.0000 MHz

5.0MHz_16QAM

L4300 AM Arg 07, 2013

| Cames Froq. JT4620000 MHx Hadle S1d. Noms Frequency
e Trig:FresRun Cownts 100 M0 Mpt

SEGanl ow SAsten 0 4B

Average Power

22.66 dBm m Z&'J#
45.46 % at 0dB

100% 28648
1.0 % 459 dB

01%  459¢B 81300000 114
001% 516dB x luda ol
0001% 522dB Freq Offset
0.0001% 524 dB oo1 0 Mzl

Peak 5.28 dB
27.94 dBm

OBz ot
Info BW 50000 MHz

st L Algement Completed
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10MHz QPSK

10244 24 AM A3 06, 2013

Camer Freq: 777 30500 Mz Radle 5td: Nona Frequency
o Trig: FresRun Counts 100 M0 Mpt

0 Gt ow AAsten 30 dB

Average Power

Center F
24.01 dBm Sty
52.01 % at 0dB

10.0 % 235dB
10% 3.32dB
01% 361dB
0.01% 3.78 dB
0001% 38348 FreqOffset
00001 % 3.85dB ) 0 Mzl

Peak 385dB
27.85 dBm

0d8
Info BW 5.0000 MHz

10MHz 160Q0AM

#L 10043253 M A3 08, X013
7 7 Frequency
lm uﬂ Camer Freq: 777 £30000 M1z Radle 5td: Nona
SRevTY % .._' Trig: Free Run Counts 100 M/ 0 Mpt
o0 Gt ow SAtter 30 dB

Average Power

Center F
22.93 dBm B o,
47.03 % at 0dB

100% 273dB
10% 432 dB

01%  471dB ot
001%  4.86dB e utte - —
0.001 % 49148 FreqOffset
00001% 4.93dB )y 0 Mz

Peak 494 dB
27 .87 dBm

0d8
info BW 5.0000 MHz
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BAND 17

5.0MHz QPSK

Carmier Freq: 707 #10000 Mz Radle 5td: Nona Frequency
= Trig FresRun Cownts10.0 M0 Myt
WGurlow  SAtten 30 dB
Average Power
Center Freq
23.99 dBm 707 510000 MH:F
48.84 % at 0dB
10.0 % 253 dB
10% 3.89 dB
CF Ste
0.1% 436 dB booooooun':
001% 449 dB fida .
< 5
0001% 451dB FreqOffse
00001 % 452dB 0 Mz
Peak 452 dB
28.51 dBm
"o o 2048
Info BW 5.0000 MHz \

10 2057 N4 M3 06, 013

5.0MHz 16QAM

enter Eroq 707.020000 MHz | SamarFres 767230050 Wiz

Coums:10.0 MND.0 Mt

—o~ Tng freefun

W Gabrd o dhnen 30 48

Average Power

TN .
Rado 5td: None Fraquency

22,73 dBm
44.13 % at 0dB

265dB
10% 490 aB
01% 538 dB

100 %

001 % 566 dB
0001% 563dB
00001 % 565dB

Peak 568 dB
28.41 dBm

CF Step
6.000000 MH 2
Man

FreqOffset)
O HE

DaoB

Info BW 5.0000 M
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10MHz QPSK

J 10 25 18 AM Az 08, 2013

Camer Freq: 705 500500 Mz Radie 5td: None Frequency
o Trig:FresRun Counts 100 M/ 0 Mpt

0 Gt ow AAsten 30 dB

Average Power

Center F
23.98 dBm B oo,
50.44 % at 0dB

100 % 247 gB
1.0% 3.61dB
01% 3.91dB
001% 400 0B
0001% 403dB PreqOfset
00001 % 404 dB T 0 Mz

Peak 406 dB
28.04 GBm

0d8
Info BW 5.0000 MHz

10MHz 160Q0AM

¥ 10 2500 A A 0%, 013
| Camer Freq: 70% $00200 Mot Radie 5td: Nona Frequency
—= Trig:FresRun Coants:10.0 M0 Myt
W Gairclaw | AAtten 30 dB

Average Power

Center F
23.04 dBm B ponsdia, |
45.92 % at 0dB

100 % 275dB
1.0% 438 dB

01%  477dB 41000000 WA
001% 452dB e jpate ey
0.001 % 49548 FreqOffset
00001 % 4957dB )y 0 Mr

Peak 497 dB
28.01 ¢Bm

0g8
info BW 5.0000 MHz
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BAND 26

3.0MHz QPSK

3 L4550 A A 146, 2013
Camer Freq; 127 300000 Mz Radie 5td: Nona Frequency
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WGurlow  SAtten 30 dB
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23.06 dBm R i, |
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100 % 255dB
10% 4.26 dB

01%  523dB 50000 b
001%  5.60dB e Jhute =
¢ 5
0001% 565dB Vooa G
00001% 567 dB Y Py
Peak 569 dB |
28.75 ¢Bm
"o o 2048

Info BW 5.0000 MHz \

3.0MHz 16QAM

LOL42 L1 AM A 15, 2000
| Camter Freq: 522 300000 M-z Radie 51d. Nosn Frequency
o= Trig: fresRun Counts10.0 M0 Mpt

S Galnl ow Sitten 20 4B

Average Power

Center Fr
21.86 dBm ompe ug‘#
44.08 % at 0dB

100% 254 6B
1.0 % 508 dB

01%  583¢B oo
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0001% 6210dB ea Ol
0.0001 % 624 6B 701 oM

Peak 6.26 dB
28.12 dBm
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

5.0MHz QPSK

N DBCE0 4 P g 12, 2013
Camer Freq: 815720500 Mz Radle 5t4: Nona Frequency
- Trig:FresRun Counts 100 M/ 0 Mpt
0 Gt ow AAsten 30 dB

Average Power

Center F
23.28 dBm 679;;(1;;0 '::‘:‘l
48.26 % at 0dB

100 % 2.55dB
1.0% 4.24 dB
01% 5.00 dB
001% 5.20 0B
0001% 525dB PreqOfset
00001 % 528dB T 0 Mz

Peak 530 dB
28.58 dBm

0d8
Info BW 5.0000 MHz

5.0MHz_16QAM
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| Camar Freq: 815720000 Mz Radle 5t4: Nona Frequency
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0001% 6.15dB s G
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Peak 623 dB
28.53 dBm

0g8
info BW 5.0000 MHz
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

9.2. FIELD STRENGTH OF SPURIOUS RADIATION

RULE PART(S)
FCC: §2.1053, §22.917, §24.238 and §27.53

LIMIT

§22.917 (e) and 824.238 (a): Out of band emissions. 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.

§27.53 (g) For operations in the 698-746 MHz band, the power of any emission outside a
licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P)
within the licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P) dB.

§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 LTEBAND 2, 4,5, 13,17, 25 and 26

RESULTS
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

9.2.1. LTE BAND 2

QPSK BAND 20QPSK Band 2(1.4 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 1.4MHz, QPSK

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberD | | Ti458449B - Filter 1 - [ Panze

f SGreading: Ant.Pol. | Distance | Preamp Filter EIRP Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) (dB)
Low Ch, (1851 MHz)
3.702 -26.7 3.0 30.2 1.0 -55.9 - 42.9
5.553 -30.2 3.0 28.4 1.0 -57.6 -13. 44,6
3.702 26.7 3.0 30.2 1.0 55.9 k 2.9
5.553 28.6 3.0 28.4 1.0 56.0 K A3.0

Mid Ch, (1880 MHz)
3.760 -26.4 . 30.1 . -55.6 - 42,6
5.640 -29.5 . 28.3 . -96.8 -13. 43.8
3.760 -26.6 . 30.1 . -55.7 -13. A2.7
5.640 -28.4 . 28.3 . -55.7 -13. A2.7

High Ch, (1909.3 Miz)
3.819 263 . 30.1 ; LI 474
5728 7938 . 782 ; 503 440
3.819 269 . 301 ; 56043 30
5.728 282

Rev. 03.03.09
Mote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 2 (1.4 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 1.4MHz, 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

[3mChamberD | | Tt458449B Filter 1 - | Parte

f SGreading: Ant. Pol. | Distance | Preamp Filter EIRP | Limit . Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) : (dB)
Low Ch, (1851 MHz)
3.702 27.7 X 30.2 i -56.9 -13.0 43.9
5.553 31.2 X 28.4 i -58.6 -13.0 -45.6
3.702 200 . 30.2 . 56.9 13.0 43.9
5.553 29.6 . 28.4 . 57.0 K 4.0

Mid Ch, (1880 MHz)
3.760 -27.4 . 30.1 . -56.6 - 43.6
5.640 -30.5 . 28.3 . -57.8 -13. 4.8
3.760 -27.6 . 30.1 . -56.7 - A3.7
5.640 -29.3 . 28.3 . -56.6 - 43.6

High Ch, (1909.3 MHz)
3.819 373 . 30.1 ; 564 434
5,738 0.8 . yi W) ; BT 450
3.819 279 . 30.1 . Bia 410
5.128 290 . 28.2 ) 562 143 432

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

QPSK Band 2 (3.0 MHz BANDWIDTH)

Company:
Project #:
Date:

Compliance Certification Services

Above 1GHz High Frequency Substitution Measurement

Apple
13U15668
09/03/13

Test Engineer: R Zheng
Configuration: EUT only

Mode:

TX, LTE band 2, 3MHz, QPSK

Chamber Pre-amplifer Filter

Limit

| 3m Chamber D j ‘ T145 84498 Filter 1

[

‘ Part 24

f
GHz

SGreading: Ant. Pol. | Distance : Preamp Filter EIRP
(dBm) (HIV) (dB) (dBm)

Limit
(dBm)

Delta
(dB)

Low Ch, (1852 MHz)

3.704

-26.6 . 30.2 . -55.8

-13.0

42,8

5.336

-30.4 . 28.4 . a1.7

-13.0

44.7

3.704

-26.5 . 30.2 . -55.7

13.0

A2.7

5.556

-28.8 . 28.4 . -56.2

13.0

43.2

Mid Ch, (1880 MHz)

3.760

-26.4 . 30.1 . -55.6

5.640

-29.3 . 28.3 . -56.6

3.760

27.1 . 30.1 . -56.2

5.640

-21.5 . . -54.8

High Ch, (1909 MHz)

3.818

-25.9

5.727

-30.3

3.818

-26.4

5.727

-24.9

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1
FCC ID: BCGA1490

DATE: SEPEMBER 13, 2013

16QAM Band 2 (3.0 MHz BANDWIDTH)

Company:
Project #
Date:

Compliance Certification Services

Above 1GHz High Frequency Substitution Measurement

Apple
13U15668
09/03M13

Test Engineer: R Zheng
Configuration: EUT anly

Mode:

TX, LTE band 2, 3MHz, 16QAM

Chamber Pre-amplifer Filter

Limit

| 3m Chamber D j ‘ T145 8449B Filter 1

]

‘ Part 24

f
GHz

SGreading: Ant. Pol. ;| Distance | Preamp Filter EIRP
(dBm) (HIV) (dB) (dBm)

Limit
(dBm)

Delta
(dB)

Low Ch, (1852 MHz)

3.704

-21.6 . 30.2 . -56.8

-13.0

43.8

5.556

314 . 28.4 . -58.7

-13.0

3.704

27.5 . 30.2 . -56.7

-13.0

5.556

-29.8 . 284 . 57.2

-13.0

Mid Ch, (1880 MHz)

3.760

274 . 30.1 . -56.6

5.640

-30.3 . 28.3 . -51.6

3.760

-28.1 . 30.1 . 57.2

5.640

-28.5

High Ch, (1909 WHz)

3.818

-26.9

5.721

3.3

3.818

274

5.721

-26.9

Rev. 03.03.09
Mote: No other emissions were detected above the system noise floor.
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QPSK Band 2 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03M13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 5MHz, QPSK

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 84498 - Filter 1 j ‘ Part 24

f SGreading: Ant.Pol. | Distance | Preamp : Filter EIRP : Limit : Delta
GHz (dBm) (HV) {m) (dB) (dB) (dBm) i (dBm) . (dB)
Low Ch, (1853 MHz)
3.706 -26.5 3.0 30.2 1.0 55.1 A13.0 42.7
5.559 -27.6 3.0 28.4 1.0 -54.9 -13.0 419
3.706 -26.8 3.0 30.2 1.0 -56.0 -13.0 43.0
5.559 284 3.0 284 1.0 -55.8 -13.0 42,8

Mid Ch, (1880 MHz)

3.760 -25.8
5.640 -29.3
3.760 -26.1
5.640 -21.8

High Ch, (1908 liiHz)
3816 26.6
5.724 200
3.816 274
5774 280

Rev. 03.03.09
MNote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160QAM Band 2 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U14668

Date: 09/03M13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 5MHz, 16QAM

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 84498 M Filter 1 j ‘ Part 24

f SGreading: Ant.Pol. | Distance | Preamp : Filter EIRP : Limit : Delta
GHz (dBm) (HV) {m) (dB) (dB) (dBm) | (dBm) . (dB)
Low Ch, (1853 MHz)
3.706 215 3.0 30.2 1.0 -56.7 -13.0 43.7
5.559 -28.6 3.0 28.4 1.0 -55.9 -13.0 429
3.706 -27.8 3.0 30.2 1.0 -57.0 -13.0 44.0
5.559 -29.4 3.0 284 1.0 -56.8 -13.0 43.8

Mid Ch, (1880 MHz)

3.760 -26.8
5.640 -30.3
3.760 271
5.640 -28.8

High Ch, (1908 liiHz)
3816 276
5.724 287
3816 384
5774 790

Rev. 03.03.09
MNote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

QPSK Band 2 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 1315668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 10MHz, QPSK

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 84498 Filter 1 j ‘ Part 24

f SGreading: Ant.Pol. | Distance | Preamp Filter EIRP : Limit . Delta
GHz (dBm) (H\V) (m) (dB) (dB) (dBm) : (dBm) ;| (dB)
Low Ch, (1855 MHz)
3.701 -26.1 . 30.2 . 55.3 A13.0 42.3
5.551 -29.8 . 28.4 . -57.2 -13.0 4.2
3.701 -26.6 . 30.2 . -55.8 -13.0 42.8
5.551 -28.4 . 28.4 . -55.8 -13.0 42.8

Mid Ch, (1880 MHz)

3.750 -26.3
5.625 -28.0
3.750 -21.2
5.625 -28.7

High Ch, (1905 Miz)

3.801 263
5.702 287
3.801 6.5
5702 285

Rev. 03.03.09
Note: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 2 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 1315668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 10MHz, 16QAM

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 84498 Filter 1 j ‘ Part 24

f SGreading: Ant.Pol. | Distance | Preamp Filter EIRP : Limit . Delta
GHz (dBm) (H\V) (m) (dB) (dB) (dBm) : (dBm) ;| (dB)
Low Ch, (1855 MHz)
3.701 271 . 30.2 . -56.3 A13.0 43.3
5.551 -30.8 . 28.4 . -58.2 -13.0 45.2
3.701 -21.6 . 30.2 . -56.8 -13.0 43.8
5.551 -29.3 . 28.4 . -56.7 -13.0 A3.7

Mid Ch, (1880 MHz)

3.750 -21.3
5.625 -29.0
3.750 -28.2
5.625 -29.7

High Ch, (1905 Miz)

3.801 213
5.702 297
3.801 276
5702 294

Rev. 03.03.09
Note: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
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QPSK Band 2 (15.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 15MHz, QPSK

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j | Part 24

f SGreading: Ant. Pol. | Distance | Preamp Filter EIRP | Limit . Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) : (dB)
Low Ch, (1858 MHz)
3.703 -26.4 3.0 30.2 1.0 -55.6 13.0 42.6
5.554 -30.4 3.0 28.4 1.0 -57.8 -13.0 -44.8
3.703 -26.9 3.0 30.2 1.0 -56.1 -13.0 43.1
5.554 -28.5 3.0 28.4 1.0 -55.9 -13.0 42.9

Mid Ch, (1880 MHz)

3.760 -25.3
5.621 -29.6
3.760 -26.3
5.621 -28.0

High Ch, (1903 liHz)
3.806 265
5.709 304
3.806 6.8
5,709 781

Rev. 03.03.09
MNote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 2 (15.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 15MHz, 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j | Part 24

f SGreading: Ant. Pol. | Distance | Preamp Filter EIRP | Limit . Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) : (dB)
Low Ch, (1858 MHz)
3.703 27.4 3.0 30.2 1.0 -56.6 13.0 43.6
5.554 -31.4 3.0 28.4 1.0 -58.8 -13.0 -45.8
3.703 21.9 3.0 30.2 1.0 -51.1 -13.0 44.1
5.554 -29.5 3.0 28.4 1.0 -56.9 -13.0 43.9

Mid Ch, (1880 MHz)

3.760 -26.3
5.621 -30.6
3.760 213
5.621 -29.0

High Ch, (1903 liHz)
3.806 215
5.709 314
3.806 278
5,709 390

Rev. 03.03.09
MNote: Mo other emissions were detected above the system noise floor.
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QPSK Band 2 (20.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 20MHz, QPSK

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j | Part 24

f SGreading: Ant. Pol. | Distance | Preamp Filter EIRP | Limit . Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) : (dB)
Low Ch, (1860 MHz)
3.120 -26.8 3.0 30.2 1.0 -56.0 13.0 43.0
5.580 -29.6 3.0 28.3 1.0 -51.0 -13.0 -44.0
3.7120 -25.4 3.0 30.2 1.0 -54.6 -13.0 41.6
5.580 -26.1 3.0 28.3 1.0 -54.0 -13.0 1.0

Mid Ch, (1880 MHz)

3.760 -25.17
5.640 -29.6
3.760 -26.8
5.640 -28.6

High Ch, (1900 KiHz)

3.800 258
5.700 283
3.800 265
5.700 383

Rev. 03.03.09
MNote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 2 (20.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 20MHz, 16QAM

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 84498 Filter 1 j ‘ Part 24

f SGreading: Ant. Pol. ;| Distance : Preamp Filter EIRP | Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (1860 MHz)
3.120 219 3.0 30.2 1.0 57.1 A13.0 44.1
5.580 -30.6 3.0 28.3 1.0 -58.0 -13.0 45.0
3.120 -26.5 3.0 30.2 1.0 -55.1 -13.0 A2.7
5.580 27.1 3.0 28.3 1.0 -55.0 -13.0 42.0

Mid Ch, (1880 MHz)

3.760 -26.7
5.640 -30.6
3.760 -21.8
5.640 -29.6

High Ch, {1900 Miz)
3.800 6.8
5.700 293
3.800 215
5.700 293

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

9.2.2. LTEBAND 4

QPSK Band 4 (1.4 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 4, 1.4MHz BW. QPSK

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 84498 Filter 1 j ‘ Part 27

f SGreading: Ant. Pol. ;| Distance : Preamp Filter EIRP | Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (1710.7 MHz)
3.41 -26.8 3.0 30.4 1.0 -56.3 A13.0 433
5132 -30.2 3.0 28.8 1.0 -58.0 -13.0 45.0
3.4 274 3.0 30.4 1.0 -56.8 -13.0 43.8
5132 29.2 3.0 28.8 1.0 -56.9 -13.0 43.9

Mid Ch, (1732.5 MHz)
3.465 27.4
5.198 -30.7
3.465 -21.2
5.198 -28.6

High Ch, (1754.3 litiz)
3.509 276
5.263 30.8
3.509 213
5263 789

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 4 (1.4 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 4, 1.4MHz BW, 16QAM

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 84498 Filter 1 j ‘ Part 27

f SGreading: Ant. Pol. ;| Distance : Preamp Filter EIRP | Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (1710.7 MHz)
3.41 20.1 3.0 30.4 1.0 57.2 A13.0 442
5132 -31.0 3.0 28.8 1.0 -58.8 -13.0 45.8
3.4 283 3.0 30.4 1.0 571 -13.0 4.7
5132 -30.0 3.0 28.8 1.0 571 -13.0 4.7

Mid Ch, (1732.5 MHz)
3.465 -28.3
5.198 -0
3.465 -28.1
5.198 -29.5

High Ch, (1754.3 litiz)
3.509 287
5.263 318
3.509 283
5263 296

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

QPSK Band 4 (3.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/0313

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 4, 3MHz BW, QPSK

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 8449B Filter 1 j ‘ Part 27

f SGreading: Ant. Pol. . Distance | Preamp Filter EIRP | Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) : (dB)
Low Ch, (1711.5 MHz)
3.423 21.2 3.0 30.4 1.0 56.1 13.0 3.7
5.135 -29.5 3.0 28.8 1.0 513 -13.0 443
3.423 -28.1 3.0 30.4 1.0 51.5 -13.0 44.5
5.135 -28.3 3.0 28.8 1.0 -56.0 -13.0 43.0

Mid Ch, (1732.5 MHz)
3.465 )
5.198 -30.8
3.465 21.0
5.198 -28.9

High Ch. (1753.5 lifiz)
3.507 272
5 761 306
3.507 276
5 761 289

Rev. 03.03.09
MNote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 4 (3.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 4, 3MHz BW, 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j | Part 27

f SGreading: Ant. Pol. | Distance | Preamp Filter EIRP | Limit . Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) : (dB)
Low Ch, (1711.5 MHz)
3.423 -28.1 3.0 30.4 1.0 51.6 13.0 44.6
5135 -30.4 3.0 28.8 1.0 -58.2 -13.0 45.2
3.423 -28.9 3.0 30.4 1.0 -58.3 -13.0 45.3
5.135 -29.3 3.0 28.8 1.0 -57.0 -13.0 44.0

Mid Ch, (1732.5 MHz)
3.465 -28.5
5.198 -31.6
3.465 -28.7
5.198 -30.0

High Ch, {1753.5 MHz)
3.507 282
5,261 316
3.507 786
5761 297

Rev. 03.03.09
MNote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

QPSK Band 4 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 4, 5SMHz BW, QPSK

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 84498 Filter 1 j ‘ Part 27

f SGreading: Ant. Pol. ;| Distance : Preamp Filter EIRP | Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (1712.5 MHz)
3.425 274 3.0 30.4 1.0 -56.9 A13.0 439
5.138 299 3.0 28.8 1.0 571 -13.0 44.7
3.425 -28.0 3.0 30.4 1.0 -57.4 -13.0 44.4
5.138 -28.2 3.0 28.8 1.0 -55.9 -13.0 429

Mid Ch, (1732.5 MHz)
3.465 21.2
5.198 -30.8
3.465 21.3
5.198 -29.6

High Ch, (1752.5 liliz)
3.505 274
5,258 30.8
3.505 215
5,258 290

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 4 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 4, 5SMHz BW, 16QAM

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 84498 Filter 1 j ‘ Part 27

f SGreading: Ant. Pol. ;| Distance : Preamp Filter EIRP | Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (1712.5 MHz)
3.425 284 3.0 30.4 1.0 571.9 A13.0 449
5.138 -30.8 3.0 28.8 1.0 -58.6 -13.0 45.6
3.425 -29.0 3.0 30.4 1.0 -58.4 -13.0 45.4
5.138 29.2 3.0 28.8 1.0 -56.9 -13.0 43.9

Mid Ch, (1732.5 MHz)
3.465 -28.2
5.198 -31.8
3.465 -28.3
5.198 -30.6

High Ch, (1752.5 liliz)
3.505 281
5,258 318
3.505 284
5,258 30.0

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

QPSK Band 4 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 4, 10MHz BW, QPSK

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j | Part 27

f SGreading: Ant. Pol. | Distance | Preamp Filter EIRP | Limit . Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) : (dB)
Low Ch, (1715 MHz)
3.430 21.6 3.0 30.4 1.0 51.0 13.0 44.0
5.145 -30.2 3.0 28.8 1.0 -51.9 -13.0 -44.9
3.430 -28.2 3.0 30.4 1.0 -51.6 -13.0 44.6
5.145 -28.5 3.0 28.8 1.0 -56.2 -13.0 43.2

Mid Ch, (1732.5 MHz)
3.456 21.0
5.184 -31.0
3.456 -21.0
5.184 -29.8

High Ch, (1750 KiHz)

3.491 212
5736 30.7
3.491 213
5736 394

Rev. 03.03.09
MNote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 4 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 4, 10MHz BW, 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j | Part 27

f SGreading: Ant. Pol. | Distance | Preamp Filter EIRP | Limit . Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) : (dB)
Low Ch, (1715 MHz)
3.430 -28.6 3.0 30.4 1.0 -58.0 13.0 45.0
5.145 -31.2 3.0 28.8 1.0 -58.9 -13.0 -45.9
3.430 -29.3 3.0 30.4 1.0 -58.7 -13.0 45,7
5.145 -29.5 3.0 28.8 1.0 -51.2 -13.0 44.2

Mid Ch, (1732.5 MHz)
3.465 -28.0
5.198 -32.1
3.465 -28.0
5.198 -30.8

High Ch, (1750 KiHz)

3.500 282
5,250 37
3.500 283
5,750 303

Rev. 03.03.09
MNote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

QPSK Band 4 (15.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 4, 15MHz BW, QPSK

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 84498 Filter 1 j ‘ Part 27

f SGreading: Ant. Pol. ;| Distance : Preamp Filter EIRP | Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (1717.5 MHz)
3.435 215 3.0 30.4 1.0 -56.9 A13.0 439
5.153 -30.1 3.0 28.7 1.0 -57.8 -13.0 44.8
3.435 21.5 3.0 30.4 1.0 -56.9 -13.0 43.9
5.153 -28.7 3.0 28.7 1.0 -56.4 -13.0 43.4

Mid Ch, (1732.5 MHz)
3.465 21.1
5.198 -30.3
3.465 21.7
5.198 -28.9

High Ch, (1747.5 litiz)
3.495 275
5.243 30.2
3.495 281
5,243 295

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 4 (15.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 4, 15MHz BW, 16QAM

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 84498 Filter 1 j ‘ Part 27

f SGreading: Ant. Pol. ;| Distance : Preamp Filter EIRP | Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (1717.5 MHz)
3.435 285 3.0 30.4 1.0 571.9 A13.0 449
5.153 -31.1 3.0 28.7 1.0 -58.8 -13.0 45.8
3.435 -28.5 3.0 30.4 1.0 -571.9 -13.0 44.9
5.153 -29.7 3.0 28.7 1.0 -57.4 -13.0 4.4

Mid Ch, (1732.5 MHz)
3.465 -28.7
5.198 -31.3
3.465 -28.7
5.198 -29.9

High Ch, (1747.5 litiz)
3.495 285
5.243 312
3.495 291
5,243 30.5

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

QPSK Band 4 (20.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 4, 20MHz BW, QPSK

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j | Part 27

f SGreading: Ant. Pol. | Distance | Preamp Filter EIRP | Limit . Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) : (dB)
Low Ch, (1720 MHz)
3.440 -28.0 3.0 30.4 1.0 57.4 13.0 44.4
5.160 -30.7 3.0 28.7 1.0 -58.4 -13.0 -45.4
3.440 -28.1 3.0 30.4 1.0 -51.5 -13.0 44.5
5.160 -28.5 3.0 28.7 1.0 -56.2 -13.0 43.2

Mid Ch, (1732.5 MHz)
3.465 21.5
5.198 -30.8
3.465 -21.9
5.198 -29.5

High Ch, (1745 liHz)

3.490 200
5235 296
3.490 282
5,735 393

Rev. 03.03.09
MNote: Mo other emissions were detected above the system noise floor.

Page 707 of 745

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 4 (20.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 4, 20MHz BW, 16QAM

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 84498 Filter 1 j ‘ Part 27

f SGreading: Ant. Pol. ;| Distance : Preamp Filter EIRP | Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (1720 MHz)
3.440 29.0 3.0 30.4 1.0 -58.4 A13.0 454
5.160 3.7 3.0 28.7 1.0 -59.4 -13.0 -46.4
3.440 -29.0 3.0 30.4 1.0 -58.4 -13.0 45.4
5.160 -29.4 3.0 28.7 1.0 -57.1 -13.0 4.1

Mid Ch, (1732.5 MHz)
3.465 -28.5
5.198 -31.8
3.465 -28.9
5.198 -30.5

High Ch, {1745 Miz)
3.490 287
5,235 30.6
3.490 297
5,235 30.3

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

9.2.3. LTEBAND 5

QPSK Band 5 (1.4 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE B5 1.4M har QPSK

Chamber Pre-amplifer Filter ‘ Limit

[ 3mChamberd | \T1453M9El Filter 1 j ‘ Part 22

f SGreading: Ant. Pol. ;| Distance : Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (824.7TMHz)
1.649 27.1 3.0 32.7 1.0 -58.8 3.0 45.8
2.474 -24.2 3.0 31.4 1.0 -54.6 -13.0 41.6
1.649 -29.1 3.0 327 1.0 -60.8 A13.0 A7.8
2.474 27.1 3.0 31.4 1.0 571.5 A3.0 445

Mid Ch, (836.5MHz)

1.673 -27.4
2.510 -23.8
1.673 2l
2.510 -26.7

High Ch, (848.3Miz)
1.697 212 ) 326
3545 357 . 3
1.697 297 ' 326
2,545 6.6 . 34

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.

Page 709 of 745

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 5 (1.4 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE B5 1.4M har 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3mChamberD - |T1453M9EI - Filter 1 j | Part 22

f SGreading. Ant. Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) {m) (dB) (dB) (dBm)  (dBm) | (dB)
Low Ch, (824.7MHz)
1.649 -28.1 3.0 32.7 1.0 -59.8 13.0 46.8
2.474 -25.2 3.0 31.4 1.0 -55.6 -13.0 42.6
1.649 -30.1 3.0 327 1.0 -61.8 -13.0 -48.8
2.474 -28.0 . 314 . -58.4 13.0 45.4

Mid Ch, (836.5MHz)

1.673 -28.1
2.510 -24.8
1.673 -30.0
2.510 211

High Ch, (848_31iiHz)
1.697 281 . 32.6
3,545 966 . A
1.697 302 . 326
2,545 276 . A

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

QPSK Band 5 (3.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: R Zheng
Configuration: EUT only

Mode: TX, LTE B5 3M har QPSK

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3mChamberD - |T1453M9EI - Filter 1 j | Part 22

f SGreading. Ant. Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) {m) (dB) (dB) (dBm)  (dBm) | (dB)
Low Ch, (825.5MHz)
1.651 -26.6 3.0 32.7 1.0 -58.3 13.0 45.3
2.471 -25.5 3.0 31.4 1.0 -55.9 -13.0 42.9
1.651 -28.3 3.0 327 1.0 -60.0 -13.0 7.0
2.477 212 . 314 . 57.6 13.0 44.6

Mid Ch, (836.5MHz)

1.673 -26.2
2.510 -25.4
1.673 -28.5
2.510 -27.2

High Ch, (847 5liiHz)
1,694 263 . 32.6
3,541 355 . A
1.694 286 . 326
2,54 213 . A

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 5 (3.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE B5 3M har 16QAM

Chamber Pre-amplifer Filter ‘ Limit

[ 3mChamberd | \T1453M9El - Filter 1 j ‘ Part 22

f SGreading: Ant. Pol. ;| Distance : Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (825.5MHz)
1.651 27.6 3.0 32.7 1.0 -59.3 3.0 46.3
2477 -26.5 3.0 31.4 1.0 -56.9 -13.0 439
1.651 293 3.0 327 1.0 -61.0 A13.0 48.0
2.477 282 . 31.4 . -58.6 A3.0 45.6

Mid Ch, (836.5MHz)

1.673 -27.1
2.510 -26.3
1.673 -29.5
2.510 -28.1

High Ch, (847 5MHz)
1.695 274 ) 326
3543 965 . 3
1.695 294 ' 326
2543 781 . 34

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

QPSK Band 5 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: R Zheng
Configuration: EUT only

Mode: TX, LTE B5 5M har QPSK

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3mChamberD - |T1453M9EI - Filter 1 j | Part 22

f SGreading. Ant. Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) {m) (dB) (dB) (dBm)  (dBm) | (dB)
Low Ch, (826.5MHz)
1.649 -26.8 3.0 32.7 1.0 -58.5 13.0 45.5
2.473 -25.6 3.0 31.4 1.0 -56.0 -13.0 43.0
1.649 -27.8 3.0 327 1.0 -59.5 -13.0 6.5
2.473 21.0 . 314 . 57.4 13.0 44.4

Mid Ch, (836.5MHz)

1.668 -26.6
2.503 -25.6
1.668 -28.3
2.503 -21.0

High Ch, (846_5MiiHz)
1,689 264 . 32.6
3543 9576 . 35
1.689 287 . 326
2533 275 . A

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 5 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE B5 5M har 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3mChamberD - |T1453M9EI - Filter 1 j | Part 22

f SGreading. Ant. Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) {m) (dB) (dB) (dBm)  (dBm) | (dB)
Low Ch, (826.5MHz)
1.649 27.8 3.0 32.7 1.0 -59.5 13.0 46.5
2.473 -26.6 3.0 31.4 1.0 -51.0 -13.0 -44.0
1.649 -28.9 3.0 327 1.0 -60.6 -13.0 A7.6
2.473 -28.1 . 314 . 58.5 13.0 45.5

Mid Ch, (836.5MHz)

1.668 -27.6
2.503 -26.6
1.668 -29.3
2.503 -28.0

High Ch, (846_5MiiHz)
1,689 274 . 32.6
3543 966 . 35
1.689 297 . 326
2533 285 . A

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

QPSK Band 5 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE B5 10M har QPSK

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3mChamberD - |T1453M9EI - Filter 1 j | Part 22

f SGreading. Ant. Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) {m) (dB) (dB) (dBm)  (dBm) | (dB)
Low Ch, (829MHz)
1.649 -25.4 3.0 32.7 1.0 571 13.0 44.1
2.474 -25.6 3.0 31.4 1.0 -56.0 -13.0 43.0
1.649 -28.1 3.0 327 1.0 -60.4 -13.0 A7.4
2.474 211 . 314 . 51.5 13.0 44.5

Mid Ch, (836.5MHz)

1.664 213
2.496 -25.1
1.664 -29.3
2.496 -26.6

High Ch, (844iltiz)
1.680 274 . 32.6
3,519 353 . 35
1.680 294 . 326
2519 768 . A

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 5 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE B5 10M har 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3mChamberd -] \T1453449El -| Filter 1 j ‘ Part 22

f SGreading: Ant.Pol. | Distance | Preamp Filter ERP Limit ;| Delta
GHz (dBm) (HV) (m) (dB) (dB) (dBm) | (dBm) : (dB)
Low Ch, (829MHz)
1.649 -26.5 3.0 32.7 1.0 58.2 3.0 45.2
2.474 -26.6 3.0 31.4 1.0 -57.0 -13.0 44.0
1.649 -29.6 3.0 327 1.0 61.3 -13.0 48.3
2.474 28.2 . 31.4 . -58.6 3.0 45.6

Mid Ch, (836.5MHz)

1.664 -28.3
2.496 -26.1
1.664 -30.4
2.496 -21.6

High Ch, (844MFiz)
1.680 281 ) 32.6
3,519 963 . 35
1.680 304 ' 326
2519 278 . 35

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

9.2.4. LTE BAND 13

QPSK Band 13 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: M. Hua

Configuration: EUT only

Mode: TX, LTE Band 13, 5MHz, QPSK

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j | Part 27

f SGreading: Ant. Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) : (dB)
Low Ch, (779.5 MHz)
1.555 7.1 3.0 329 1.0 49.0 13.0 -36.0
2.332 -14.0 3.0 31.1 1.0 4.1 -13.0 -31.1
1.555 -27.8 3.0 329 1.0 -59.6 -13.0 6.6
2.332 7.4 3.0 31.1 1.0 A7.6 -13.0 -34.6

Wid Ch, (182 Miz)

1.560 204
2.340 L7
1.560 280
2,340 72

High Ch, (784.5 lifiz)
1.565 4514
2.347 433
1,565 215
2.347 469

Rev. 03.03.09
MNote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 13 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: M. Hua

Configuration: EUT only

Mode: TX, LTE Band 13, 5MHz, 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j | Part 27

f SGreading: Ant. Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) : (dB)
Low Ch, (779.5 MHz)
1.555 -18.1 3.0 329 1.0 -50.0 13.0 37.0
2.332 -15.0 3.0 31.1 1.0 45.2 -13.0 -32.2
1.555 -28.1 3.0 329 1.0 -60.6 -13.0 A7.6
2.332 -18.3 3.0 31.1 1.0 48.5 -13.0 -35.5

Wid Ch, (182 Miz)
1.560 214
2.340 5.7
1.560 290
2,340 8.2

High Ch, (784.5 lifiz)
1.565 6.0
2.347 )
1,565 274
2.347 478

Rev. 03.03.09
MNote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

LTE OPSK Radiated Measurement in 1559-1610MHz Band

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: M. Hua

Configuration: EUT only

Mode: T¥, LTE Band 13,
5MHz, QPSK

Chamber ‘ Pre-amplifer Filter

| 3m Chamber D j | T145 84498 - Filter 1

f SGreading: Ant. Pol. | Distance | Preamp Filter ERP
GHz (dBm) (HIV) {m) (dB) (dB) (dBm)

Low Ch, (779.5 MHz)
1,555 A7 v 30 3239 1.0 490
1,555 278 F 3.0 329 ; 506

iiid Ch, (183 iiz)
1.560 204
1,560 280

High Ch, (784.5 MHz)
1.564 5.0
1.564 215

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

LTE 160AM Radiated Measurement in 1559-1610MHz Band

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: M. Hua

Configuration: EUT only

Mode: T¥, LTE Band 13,
5MHz, 16QAM

Chamber ‘ Pre-amplifer Filter

| 3m Chamber D j | T145 84498 - Filter 1

f SGreading: Ant. Pol. | Distance | Preamp Filter ERP
GHz (dBm) (HIV) {m) (dB) (dB) (dBm)

Low Ch, (779.5 MHz)
1,555 8.1 v 30 3239 1.0 50.0
1,555 288 F 3.0 329 ; B0.7

iiid Ch, (183 iiz)
1.560 214
1,560 290

High Ch, (784.5 MHz)
1.564 6.1
1.564 285

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.

Page 720 of 745

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

QPSK/160QAM Band 13 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03M13

Test Engineer: M. Hua

Configuration: EUT only

Mode: TX, LTE band 13, 10MHz, QPSKMEQAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3mChamberD - |T1453M9EI - Filter 1 j | Part 27

f SGreading: Ant. Pol. | Distance | Preamp Filter ERP Limit . Delta
GHz (dBm) (H\V) {m) (dB) (dB) (dBm) : (dBm) ; (dB)

QPSK
iid Ch, (782 MHz)

1,555 85
2333 435
1,555 262
2333 KT

16QAH
Wid Ch, (182 Miz)

1,555 194
2333 L6
1,555 274
2333 484

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

LTE OPSK/160AM Radiated Measurement in 1559-1610MHz Band

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: M. Hua

Configuration: EUT only

Mode: TX, LTE Band 13, 10MHz, QPSK

Chamber ‘ Pre-amplifer Filter

| 3m Chamber D j ‘ T145 84498 = Filter 1

f SGreading: Ant. Pol. | Distance ;| Preamp Filter ERP
GHz (dBm) (HV) (m) (dB) (dB) (dBm)

QPSK, Mid Ch, (782 MHz)
1.555 18.4 \ 3.0 32.9 1.0 -50.3
1.555 -26.2 H 3.0 32.9 1.0 -58.0

16QAN, Mid Ch, (782 MHz
ilid Ch, (782 liHz)

1,555 19.4 3.0 329
1,555 183 30 329

Rev. 03.03.09
MNote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

9.2.5. LTE BAND 17

QPSK Band 17 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: M. Hua

Configuration: EUT only

Mode: TX, LTE BAT 5M har QPSK

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3mChamberD - |T1453M9EI Filter 1 j | Part 27

f SGreading. Ant. Pol. | Distance | Preamp Filter ERP Limit | Delta

GHz (dBm) (HIV) (m) (dB}) (dB) (dBm) | (dBm) | (dB)
Low Ch, (706.5MHz)
1.409 518 30 334 1.0 B8RS
21413 216 3.0 3.6 1.0 522 T30 7 392
1.409 233 3.0 331 1.0 55430 T 44
21413 201 3.0 3.6 1.0 50.7 A30 7 Erg

iiid Ch, (110HHiz)

1.416 54
512 237
1,416 VK]
2.124 206

High Ch, (713.5liHz)
1.423 79 . 331
3434 AiB . 3.6
1.423 83 . 331
2434 i . 3.6

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 17 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: M. Hua

Configuration: EUT only

Mode: TX, LTE BAT 5M har 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3mChamberD - |T1453M9EI - Filter 1 j | Part 27

f SGreading. Ant. Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) {m) (dB) (dB) (dBm)  (dBm) | (dB)
Low Ch, (706.5MHz)
1.409 2.0 3.0 33.1 1.0 -54.8 13.0 41.8
2.113 -22.6 3.0 31.6 1.0 -53.2 -13.0 -40.2
1.409 -24.3 3.0 33.1 1.0 -56.4 -13.0 43.4
2.113 -20.9 . 31.6 . 51.6 13.0 -38.6

iiid Ch, (110HHiz)
1.416 164
512 207
1,416 E130]
2.124 216

High Ch, (713.5liHz)
1.423 18.8 . 331
3434 A58 . 3.6
1.423 493 . 331
2434 456 . 3.6

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

QPSK Band 17 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: M. Hua

Configuration: EUT only

Mode: TX, LTE BA7 10M har QPSK

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3mChamberD - |T1453M9EI - Filter 1 j | Part 27

f SGreading. Ant. Pol. | Distance | Preamp Filter ERP Limit | Delta

GHz (dBm) (HIV) (m) (dB}) (dB) (dBm) | (dBm) | (dB)
Low Ch, (T09MHz)
1.409 316 30 334 1.0 B3 A507TTAN T
2114 203 3.0 3.6 1.0 504 430 T 319
1.409 233 3.0 331 1.0 55430 T 44
2114 202 . 3.6 ) 50.8 430 7578

iiid Ch, (110HHiz)

1.411 203
2116 8.7
1,411 iig
2117 196

High Ch, (111iHz)
1.414 183 . 331
3,490 66 . 3.6
1.413 50 . 331
2420 469 . 3.6

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 17 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: M. Hua

Configuration: EUT only

Mode: TX, LTE BT 10M har 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3mChamberD - |T1453M9EI - Filter 1 j | Part 27

f SGreading. Ant. Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) {m) (dB) (dB) (dBm)  (dBm) | (dB)
Low Ch, (T09MHz)
1.409 22.5 3.0 33.1 1.0 -54.6 13.0 41.6
2.114 213 3.0 31.6 1.0 -51.9 -13.0 -38.9
1.409 -24.3 3.0 33.1 1.0 -56.4 -13.0 43.4
2.114 2.2 . 31.6 . 51.8 13.0 -38.8

iiid Ch, (110HHiz)
1.411 213
2116 49,7
1,411 88
2117 206

High Ch, (111iHz)
1.414 192 . 331
3,490 A . 3.6
1.413 6.0 . 331
2420 ETK) . 3.6

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

9.2.6. LTE BAND 25

QPSK Band 25 (1.4 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 25, 1.4MHz, QPSK

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 84498 Filter 1 j ‘ Part 24

f SGreading: Ant. Pol. ;| Distance : Preamp Filter EIRP | Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (1850.7 MHz)
3.701 25.1 3.0 30.2 1.0 -54.9 A13.0 419
5.552 -28.1 3.0 28.4 1.0 -56.1 -13.0 43.1
3.701 -26.2 3.0 30.2 1.0 -55.4 -13.0 42.4
5,552 27.4 3.0 28.4 1.0 -54.8 -13.0 1.8

Mid Ch, (1882.5 MHz)
3.765 -25.1 . . 54.3
5.648 -24.7 . . -52.0
3.765 -26.3 . . -55.4
5.648 -27.4 . . . 54.7

High Ch, (1914.3 litiz)
3.829 259
5.743 257
3.829 264
5.743 274

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

16QAM Band 25 (1.4 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 25, 1.4MHz, 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j | Part 24

f SGreading: Ant. Pol. | Distance | Preamp Filter EIRP | Limit . Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) : (dB)
Low Ch, (1850.7 MHz)
3.701 -26.6 3.0 30.2 1.0 -55.8 13.0 42.8
5.552 -29.5 3.0 28.4 1.0 -56.9 -13.0 43.9
3.701 211 3.0 30.2 1.0 -56.3 -13.0 43.3
5.552 -28.3 3.0 28.4 1.0 -55.7 -13.0 A2.7

Mid Ch, (1882.5 MHz)
3.765 -25.9
5.648 -25.8
3.765 213
5.648 -28.2

High Ch, (19143 MHz)
3.829 269
5743 2617
3.829 215
5,743 380

Rev. 03.03.09
MNote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

QPSK Band 25 (3.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE band 25, 3MHz, QPSK

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 84498 Filter 1 j ‘ Part 24

f SGreading: Ant. Pol. ;| Distance : Preamp Filter EIRP | Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (1851.5 MHz)
3.703 -26.4 3.0 30.2 1.0 -55.6 A13.0 42.6
5.555 -29.4 3.0 28.4 1.0 -56.8 -13.0 43.8
3.703 -26.8 3.0 30.2 1.0 -56.0 -13.0 43.0
5,555 -28.6 3.0 28.4 1.0 -56.0 -13.0 43.0

Mid Ch, (1882.5 MHz)
3.765 25.7
5.646 -28.3
3.765 -26.2
5.646 -27.4

High Ch, (1913.5 liliz)
3.827 264
5. 741 293
3.827 26.3
5 741 287

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

16QAM Band 25 (3.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE Band 25, 3MHz, 16Q.AM

Chamber ‘ Pre-amplifer Filter ‘ Limit

[3mChamberD .| | Ti4584498 - Filter 1 - [ Panze

f SGreading: Ant. Pol. | Distance | Preamp Filter EIRP | Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) : (dB)
Low Ch, (1851.5 MHz)
3.703 -27.4 3.0 30.2 1.0 -56.6 -13.0 43.6
5.555 -30.3 3.0 28.4 1.0 ST.T -13.0 4.7
3.703 278 3.0 30.2 1.0 51.0 3.0 4.0
5.555 29.5 3.0 28.4 1.0 56.9 3.0 3.9

Mid Ch, (1882.5 MHz)
3.765 -26.7 . 30.1 . -55.9 -13.0 42,9
5.646 -29.3 . 28.3 . -96.6 -13.0 43.6
3.765 213 . 30.1 . -56.4 13.0 43.4
5.646 -28.4 . 28.3 . -55.7 13.0 A2.7

High Ch, {1913.5 MHz)
3807 274 . 30.1 ; 565
5 741 302 . 7% ; 574
3.827 273 . 30.1 ; 564
5. 741 291

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

QPSK Band 25 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE Band 25, 5MHz, QPSK

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j | Part 24

f SGreading: Ant. Pol. | Distance | Preamp Filter EIRP | Limit . Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) : (dB)
Low Ch, (1852.5 MHz)
3.701 -25.8 3.0 30.2 1.0 -55.0 13.0 42.0
5.551 -29.6 3.0 28.4 1.0 -51.0 -13.0 -44.0
3.701 -26.8 3.0 30.2 1.0 -56.0 -13.0 43.0
5.551 -28.3 3.0 28.4 1.0 -55.7 -13.0 A2.7

Mid Ch, (1882.5 MHz)
3.761 -25.4
5.641 -29.3
3.761 -26.1
5.641 -28.3

High Ch, (1912.5 MHz)
3.820 261
5,731 297
3.820 6.7
5731 781

Rev. 03.03.09
MNote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 25 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE Band 25, 5MHz, 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j | Part 24

f SGreading: Ant. Pol. | Distance | Preamp Filter EIRP | Limit . Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) : (dB)
Low Ch, (1852.5 MHz)
3.701 -26.9 3.0 30.2 1.0 -56.1 13.0 43.1
5.551 -30.2 3.0 28.4 1.0 -57.6 -13.0 -44.6
3.701 -27.8 3.0 30.2 1.0 -51.0 -13.0 -44.0
5.551 -29.2 3.0 28.4 1.0 -56.6 -13.0 3.6

Mid Ch, (1882.5 MHz)
3.761 -26.5
5.641 -30.3
3.761 -27.2
5.641 -29.1

High Ch, (1912.5 MHz)
3.820 274
5,731 302
3.820 276
5731 390

Rev. 03.03.09
MNote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

QPSK Band 25 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE Band 25, 10MHz, QPSK

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 84498 Filter 1 j ‘ Part 24

f SGreading: Ant. Pol. ;| Distance : Preamp Filter EIRP | Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (1855 MHz)
3.699 -26.6 3.0 30.2 1.0 -55.8 A13.0 42.8
5.548 -29.8 3.0 28.4 1.0 -57.2 -13.0 442
3.699 -26.9 3.0 30.2 1.0 -56.1 -13.0 43.1
5.548 -28.7 3.0 28.4 1.0 -56.1 -13.0 43.1

Mid Ch, (1882.5 MHz)
3.756 -26.4
5.634 -29.5
3.756 -26.6
5.634 -28.6

High Ch, {1910 Miz)
3.811 263
5717 291
3.811 6.9
5717 287

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 25 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE Band 25, 10MHz, 16QAM

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 84498 Filter 1 j ‘ Part 24

f SGreading: Ant. Pol. ;| Distance : Preamp Filter EIRP | Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (1855 MHz)
3.699 21.6 3.0 30.2 1.0 -56.8 A13.0 43.8
5.548 -30.8 3.0 28.4 1.0 -58.2 -13.0 452
3.699 219 3.0 30.2 1.0 -57.1 -13.0 44.1
5.548 -29.7 3.0 28.4 1.0 -57.1 -13.0 4.1

Mid Ch, (1882.5 MHz)
3.756 27.4
5.634 -30.5
3.756 -21.6
5.634 -29.4

High Ch, {1910 Miz)
3.811 274
5717 3041
3.811 278
5717 287

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

QPSK Band 25 (15.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE Band 25, 15MHz, QPSK

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 84498 Filter 1 j ‘ Part 24

f SGreading: Ant. Pol. ;| Distance : Preamp Filter EIRP | Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (1857.5 MHz)
3.702 -26.5 3.0 30.2 1.0 55.1 A13.0 A2.7
5.553 295 3.0 28.4 1.0 -56.9 -13.0 439
3.702 -26.1 3.0 30.2 1.0 -55.9 -13.0 429
5,553 29.2 3.0 28.4 1.0 -56.6 -13.0 43.6

Mid Ch, (1882.5 MHz)
3.753 -26.5
5.629 -29.6
3.753 -26.8
5.629 -28.9

High Ch, (1907 5 liHz)
3.802 264
5.702 295
3.802 274
5,702 786

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 25 (15.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE Band 25, 15MHz, 16QAM

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 84498 Filter 1 j ‘ Part 24

f SGreading: Ant. Pol. ;| Distance : Preamp Filter EIRP | Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (1857.5 MHz)
3.702 215 3.0 30.2 1.0 -56.1 A13.0 A3.7
5.553 -30.4 3.0 28.4 1.0 -57.8 -13.0 44.8
3.702 20.1 3.0 30.2 1.0 -56.9 -13.0 43.9
5,553 -30.1 3.0 28.4 1.0 -57.5 -13.0 44.5

Mid Ch, (1882.5 MHz)
3.753 21.5
5.629 -30.6
3.753 -21.8
5.629 -29.9

High Ch, (1907 5 liHz)
3.802 213
5.702 304
3.802 28.0
5,702 295

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

QPSK Band 25 (20.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE Band 25, 20MHz, QPSK

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j | Part 24

f SGreading: Ant. Pol. | Distance | Preamp Filter EIRP | Limit . Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) : (dB)
Low Ch, (1860 MHz)
3.702 -26.6 3.0 30.2 1.0 -55.8 13.0 42.8
5.553 -29.7 3.0 28.4 1.0 -51.1 -13.0 -44.1
3.702 -26.9 3.0 30.2 1.0 -56.1 -13.0 43.1
5.553 -29.0 3.0 28.4 1.0 -56.4 -13.0 43.4

Mid Ch, (1882.5 MHz)
3.047 -26.4
5.620 -29.8
3.047 -25.8
5.620 -28.9

High Ch, (1905 liHz)

3.792 263
5,688 293
3.792 2710
5,688 786

Rev. 03.03.09
MNote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 25 (20.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE Band 25, 20MHz, 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j | Part 24

f SGreading: Ant. Pol. | Distance | Preamp Filter EIRP | Limit . Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) : (dB)
Low Ch, (1860 MHz)
3.702 21.6 3.0 30.2 1.0 -56.8 13.0 43.8
5.553 -30.6 3.0 28.4 1.0 -58.0 -13.0 -45.0
3.702 21.9 3.0 30.2 1.0 -51.1 -13.0 44.1
5.553 -29.9 3.0 28.4 1.0 -51.3 -13.0 44.3

Mid Ch, (1882.5 MHz)
3.047 274
5.620 -30.9
3.047 -26.9
5.620 -29.7

High Ch, (1905 liHz)
3.792 213
5,688 302
3.792 280
5,688 296

Rev. 03.03.09
MNote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

9.2.7. LTE BAND 26

QPSK Band 26 (3.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE Band 26 3MHz QPSK

Chamber Pre-amplifer Filter ‘ Limit

[ 3mChamberd | \T1453M9El Filter 1 j ‘ Part 22

f SGreading: Ant. Pol. ;| Distance : Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (820.3MHz)
1.638 -26.1 3.0 32.7 1.0 57.8 3.0 44.8
2.457 -24.5 3.0 31.3 1.0 -54.8 -13.0
1.638 293 3.0 327 1.0 -61.0 A13.0 48.0
2.457 213 3.0 31.3 1.0 57.6 A3.0 4.6

Mid Ch, (821.3MHz)

1.640 -27.4
2.460 -25.2
1.640 -29.0
2.460 -21.1

High Ch, (822.3MHz)
1.642 213 ) 327
3464 356 . 33
1.642 289 ' 327
2,464 272 . 33

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 26 (3.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE Band 26 3MHz 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3mChamberD - |T1453M9EI Filter 1 j | Part 22

f SGreading. Ant. Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) {m) (dB) (dB) (dBm)  (dBm) | (dB)
Low Ch, (820.3MHz)
1.638 27.1 3.0 32.7 1.0 -58.8 13.0 45.8
2.457 -25.5 3.0 3.3 1.0 -55.8 -13.0 42.8
1.638 -30.2 3.0 32.7 1.0 -61.9 -13.0 -48.9
2.457 -28.1 3.0 3.3 1.0 -58.4 3.0 45.4

Mid Ch, (821.3MHz)

1.640 -28.3
2.460 -26.2
1.640 -30.0
2.460 -28.1

High Ch, (822.31iHz)

1.642 283
3,464 966
1.642 299
2,464 287

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

QPSK Band 26 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13014668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE Band 26 5MHz QPSK

Chamber Pre-amplifer Filter ‘ Limit

| 3m Chamber D j ‘ T145 84498 Filter 1 j ‘ Part 22

f S$Greading: Ant. Pol. | Distance : Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) @ (dB)
Low Ch, (818.8MHz)
1.633 -26.5 . 3.7 . 58.2 -13.0 45.2
2.450 234 i 3.3 i -53.6 -13.0 -10.6
1.633 28.1 . 327 . 59.8 3.0 6.8
2.450 -25.2 . 33 . 55.4

Mid Ch, (821.3MHz)
1.638 -26.3 . 3.1 . -58.0
2.457 -23.8 . 31.3 1.0 -54.1
1.638 -28.0 . 2.7 1.0 -59.7
2.457 -23.9 . 31.3 . -54.2

High Ch, (823 8illiz)
1.643 276
2.465 254
1.643 586
2.465 229

Rev. 03.03.09
Maote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U15668-1 DATE: SEPEMBER 13, 2013
FCC ID: BCGA1490

160AM Band 26 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U15668

Date: 09/03/13

Test Engineer: R Zheng

Configuration: EUT only

Mode: TX, LTE Band 26 5MHz 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3m Chamber D j | T145 8449B Filter 1 j | Part 22

f SGreading: Ant. Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (818.8MHz)
1.633 215 . 327 . -59.2 -13.0 46.2
2.450 -24.3 X 31.3 i -54.5 -13.0 41,5
1.633 29.1 . 327 . 60.8 3.0 A7.8
2.450 -26.2 . 3 . -56.4 - 43.4

Mid Ch, (821.3MHz)
1.638 -21.3 . 32.1 1.0 -59.0 - -46.0
2.457 -24.8 . 31.3 1.0 -55.1 - 42.1
1.638 -29.0 . 32.7 1.0 60.7 - A7.7
2.457 -24.9 . 3.3 1.0 -55.2 - 42.2

High Ch, (823.8Miz)
1.643 286
2.465 26.1
1.643 596
2.465 239

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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