REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

9.1.3. LATLTE BAND 5

ERP LTE QOPSK Band 5 (1.4 MHz BAND WIDTH)

AVERAGE

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple

Project # 13U14987

Date: 05/3113

Test Engineer: Mona Hua

Configuration: EUT only

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

Test Equipment:
Receiving: Sunol T243, and Chamber B N-type Cable (Setup this ene 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
824.70 14.50 v 0.6 0.0 13.90 385 -24.5
824.70 21.20 H 0.6 0.0 20.60 385 7.8

Mid Ch
836.50 14.60 0.6 0.0 14.00 38.5 -24.4
836.50 21.00 0.6 0.0 20.40 38.5 -18.0

High Ch
848,30 14,20 0.6 0.0 1360 385 248
848,30 20.54 0.6 0.0 1994 385 185
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

Compliance Certification Services Chamber D

Company: Apple

Project #: 13U14987

Date: 05/31/13

Test Engineer: Mona Hua

Configuration: EUT only

Mode: LTE Band 5 , 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 8Greading Ant. Pol. iCable Loss Antenna Gain. ERP Limit | Margin
MHz (dBm) (HIV) (dB) (dBd) (dBm) : (dBm) | (dB)

Low Ch
824.70 13.50 v 0.6 0.0 12.90 38.5 -25.5
H

824.70 20.20 0.6 0.0 19.60 38.5 -18.8

Mid Ch
836.50 13.70 0.6 0.0 13.10 38.5 -25.3
836.50 20.00 0.6 0.0 19.40 38.5 -19.0

High Ch
848,30 13.30 0.6 0.0 2.0 385 35
848,30 19,64 0.6 0.0 19.04 g5 494
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

ERP LTE QOPSK Band 5 (3.0 MHz BAND WIDTH)

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13U14987

Date: 05/31113

Test Engineer: Mona Hua

Configuration: EUT only

Mode: LTE Band 5, 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.

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

MHz (dBm) (HIV) (dB) (dBd) (dBm) | (dBm) | (dB)
Low Ch
825.50 14.60 Vv 0.6 0.0 14.00 8.5 -24.4
825.50 21.10 H 0.6 0.0 20.50 38.5 17.9

Mid Ch
836.50 14.60 0.6 0.0 14.00 38.5 -24.4
836.50 20.90 0.6 0.0 20.30 38.5 -18.1

High Ch
847.50 14.70 0.6 0.0 1410385 243
847.50 20.74 0.6 0.0 2044 385 8.3
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REPORT NO: 13U14987- 11

FCC ID: BCG-E2644A

DATE: JULY 22, 2013

ERP LTE 16QAM 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
13014987
05/31/13
Mona Hua
EUT only

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

f
MHz

8G reading
(dBm)

Ant. Pol.
(HIV)

Cable Loss:Antenna Gain

(dB)

(dBd)

ERP
(dBm)

Limit
(dBm)

Margin
(dB)

Low Ch

825.50

13.70

i

0.6

0.0

13.10

38.5

-25.3

825.50

20.10

H

0.6

0.0

19.50

38.5

-18.9

Mid Ch
836.90
836.50

High Ch
847,50
847,50
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

ERP LTE OPSK Band 5 (5.0 MHz BAND WIDTH)

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Cempany: Apple

Project #: 13014987

Date: 05/3113

Test Engineer: Mona Hua

Cenfiguration: EUT only

Mode: LTE Band & , 5MHz 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. iCable Loss!Antenna Gain: ERP Limit : Margin

MHz (dBm) (HIV) (dB) (dBd) (dBm) | (dBm): (dB)
Low Ch
826.50 14.80 v 0.6 0.0 14.20 38.5 -24.2
826.50 21.60 H 0.6 0.0 21.00 385 A7.4

Mid Ch
836.50 14.70 0.6 0.0 14.10 38.5 -24.3
836.50 21.00 0.6 0.0 20.40 38.5 -18.0

High Ch
846,50 14,40 0.6 0.0 1380 1 385 2456
846.50 20,44 0.6 0.0 1984 385 8.6
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13U14987

Date: 05/31113

Test Engineer: Mona Hua

Configuration: EUT only

Mode: LTE Band 5, 5MHz 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 8G reading: Ant. Pol. Cable Loss Antenna Gain; ERP Limit . Margin
MHz (dBm) (HIV) (dB) (dBd) (dBm) : (dBm) . (dB)

Low Ch
826.50 13.90 Vi 0.6 0.0 13.30 38.5 -25.1
826.50 20.70 H 0.6 0.0 20.10 38.5 -18.3

Mid Ch
836.90
836.90

High Ch
846,50
846,50
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REPORT NO: 13U14987- 11

FCC ID: BCG-E2644A

DATE: JULY 22, 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
13U14987
05/31M13
Mona Hua
EUT only

LTE Band & , 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

14.80

0.6

0.0

14.20

38.5

-24.2

829.00

21.20

Vi
H

0.6

0.0

20.60

38.5

-17.8

Mid Ch
836.50
836.50

tiigh Ch
844,00
844,00
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REPORT NO: 13U14987- 11
FCC ID: BCG-E2644A

DATE: JULY 22, 2013

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

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Apple

13014987

05/3113

Mona Hua

EUT only

LTE Band & , 10MHz 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
MHz

8G reading
{dBm)

Ant. Pol.
(HIV)

Cable Loss: Antenna Gain

(dB)

(dBd)

ERP
(dBm)

Limit
(dBm)

Margin
(dB)

Low Ch

829.00

13.90

Vi

0.6

0.0

13.30

38.5

-25.1

829.00

20.30

H

0.6

0.0

19.70

38.5

-18.7

Mid Ch
836.20
836.90

High Ch
844,00
844,00
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

9.1.4. LATLTE BAND 13

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

AVERAGE

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13014987
Date: 05/31113
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: TX, LTE BAND 13
QPSK, 5MHz BW, Average, RB1-0
Test Equipment:
Receiving: Sunol T243 and Chamber A N-type Cable (Setup this one for testing EUT)
Substitution: Dipole S/N: 00022117, 6ft 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
779.50 10.60 V' 0.5 0.0 10.10 38.5 -28.3
779.50 21.50 H 0.5 0.0 21.00 38.5 7.4

Mid Ch
782.00
782.00

High Ch
784.50
784.50
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

ERP LTE 16QAM Band 13 (5.0 MHz BAND WIDTH)

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13014987
Date: 056/31113
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: TX, LTE BAND 13
16QAM, 5MHz BW, Average, RB1-0
Test Equipment:
Receiving: Sunol T243 and Chamber A N-type Cable (Setup this one for testing EUT)
Substitution: Dipole S/N: 00022117, 6ft SMA Cable (SN # 208947003) Warehouse.

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

Low Ch
779.50 9.50 Vi 0.5 0.0 9.00 38.5 -29.4
779.50 20.50 H 0.5 0.0 20.00 38.5 -18.4

Mid Ch
782.00 9.90 0.5 0.0 9.40 38.5 -29.0
782.00 21.00 0.5 0.0 20.50 38.5 179

High Ch
784.50
784.50
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple
Project # 13014987
Date: 05/30/13
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: TX, LTE BAND 13
QPSK and 16QAM, 10MHz, Average

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

Substitution: Dipole S/N: 00022117, 6ft SMA Cable (SN # 208947003) Warehouse.

f SG reading: Ant. Pol. Cable Loss Antenna Gain: ERP Limit : Margin
MHz (dBm) (HV) (dB) (dBd) (dBm) : (dBm) : (dB)

RE=1-0, QPSK
782.00 10.50 0.5 0.0 10.00 38.5 -28.4
782.00 21.80 0.5 0.0 21.30 38.5 74

RE=1-0, 160AM
782.00 9.30 0.5 0.0 8.80 38.5 -29.6
782.00 20.80 0.5 0.0 20.30 38.5 -18.1
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REPORT NO: 13U14987- 11
FCC ID: BCG-E2644A

DATE: JULY 22, 2013

9.1.5. LATLTE BAND 17

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

AVERAGE

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Apple

13U14987

05/3113

Mona Hua

EUT Only

LTE Band 17, 5SMHz BW
QPSK, Average, RB 1-0

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

Substitution: Dipole S/N: 00022117, 6ft SMA Cable (SN # 208947003) Warehouse.

f
MHz

SG reading
(dBm)

Ant. Pol.
(HIV)

Cable Loss  Antenna Gain

(dB)

(dBd)

ERP
(dBm)

Limit
(dBm)

Margin
(dB)

Low Ch

706.50

9.40

Vi

0.5

0.0

8.90

J4.8

-25.9

706.50

20.75

H

0.5

0.0

20.25

34.8

-14.6

Mid Ch
710.00
710.00

Fiigh Ch
713.50
713,50
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13U14987

Date: 05/31113

Test Engineer: Mona Hua

Configuration: EUT Only

Mode: LTE Band 17, 5MHz BW
16QAM, Average, RB 1-0

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

Substitution: Dipole S/N: 00022117, 6ft SMA Cable (SN # 208947003) Warehouse.

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

MHz (dBm) (HIV) (dB) (dBd) (dBm) : (dBm)
Low Ch
706.50 8.40 v 0.5 0.0 7.90 34.8
706.50 19.75 H 0.5 0.0 19.25 34.8

Mid Ch
710.00
710.00

High h
713.50
713.50
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

ERP LTE OPSK Band 17 (10.0 MHz BAND WIDTH)

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13U14987

Date: 05/31/13

Test Engineer: Mona Hua

Configuration: EUT Only

Mode: LTE Band 17, 10MHz BW
QPSK, Average, RB 1-0

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

Substitution: Dipole S/N: 00022117, 6ft SMA Cable (SN # 208947003) Warehouse.

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

Low Ch
709.00 9.50 v 0.5 0.0 9.00 34.8
709.00 21.05 H 0.5 0.0 20.55 34.8

Mid Ch
710.00
710.00

High Ch
11,00
711.00

Rev. 3.17.11

Page 669 of 862

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13014987

Date: 05/31113

Test Engineer: Mona Hua

Configuration: EUT Only

Mode: LTE Band 17, 10MHz BW
16QAM, Average, RB 1-0

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

Substitution: Dipele 5/N: 00022117, 6ft SMA Cable (SN # 208947003) Warehouse.

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

MHz (dBm) (HIV) (dB) (dBd) (dBm)  (dBm)
Low Ch
709.00 13.12 Vi 0.5 0.0 12.62 34.8
709.00 20.15 H 0.5 0.0 19.65 34.8

Mid Ch
710.00
710.00

High Ch
711,00
11,00
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

9.1.6. LATLTE BAND 25

EIRP LTE QOPSK Band 25 (1.4 MHz BAND WIDTH)

PEAK

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/31/13
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 25, 1.4MHz BW
QPSK, Peak, RB6-0
Test Equipment:
Receiving: Horn T59, and Chamber B SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable (24463%9001) Warehouse

f SGreading: Ant.Pol. | CableLoss | Antenna Gain EIRP
GHz (dBm) (HV) (dB) (dBi) (dBm)

Low Ch
1.851 17.9 Vv 0.85 7.94 24.99
1.851 21.4 H 0.85 8.80 29.35

Mid Ch
1.863
1.883

fiigh Ch
1.614
1.914
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REPORT NO: 13U14987- 11
FCC ID: BCG-E2644A

DATE: JULY 22, 2013

EIRP LTE 16Q0AM Band 25 (1.4 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project # 13014987
Date: 05/31113
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 25, 1.4MHz BW
16QAM, Peak, RB6-0
Test Equipment:
Receiving: Horn T59, and Chamber B SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable (244639001) Warehouse

f
GHz

S5G reading
(dBm)

Ant. Pol.
(H\)

Cable Loss
(dB)

Antenna Gain
(dBi)

EIRP
(dBm)

Low Ch

1.851

16.9

0.85

1.94

23.99

1.851

20.5

N
H

0.85

8.80

28.45

Mid Ch
1.883
1.883

High Ch
1.944
1,944
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REPORT NO: 13U14987- 11
FCC ID: BCG-E2644A

DATE: JULY 22, 2013

EIRP LTE QOPSK Band 25 (3.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/31/13
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 25, 3MHz BW
QPSK, Peak, RB15-0
Test Equipment:
Receiving: Horn T59, and Chamber B SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable (244639001) Warehouse

f
GHz

8G reading
(dBm)

Ant. Pol.
(HV)

Cable Loss
(dB)

Antenna Gain
(dBi)

Low Ch

1.852

18.0

Vv

0.85

7.94

1.852

20.9

H

0.85

8.80

Mid Ch
1.883
1.883

fiigh Ch
1.914
1814
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/31/13
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 25, 3MHz BW
16QAM, Peak, RB15-0
Test Equipment:
Receiving: Horn T59, and Chamber B SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable (244639001) Warehouse

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

Low Ch
1.852 17.0 Vv 0.85 7.94
1.852 20.0 H 0.85 8.80

Mid Ch
1.883 16.9 0.85 1.95
1.883 19.2 0.83 8.68

High Ch
1.914
1444
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REPORT NO: 13U14987- 11
FCC ID: BCG-E2644A

DATE: JULY 22, 2013

EIRP LTE QOPSK Band 25 (5.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/31/13
Test Engineer:
Configuration:
Mode:

Mona Hua

EUT Only

LTE band 25, 5MHz BW

QPSK, Peak, RB25-0

Test Equipment:

Receiving: Horn T59, and Chamber B SMA Cables

Substitution: Horn T217 Substitution, 4ft SMA Cable (244639001) Warehouse

f
GHz

8G reading
(dBm)

Ant. Pol.
(HV)

Cable Loss
(dB)

Antenna Gain
(dBi)

EIRP
(dBm)

Low Ch

1.853

19.1

Vv

0.85

7.94

26.19

1.853

21.7

H

0.85

8.80

29.65

Mid Ch
1.883
1.883

fiigh Ch
1.913
1813
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/31/13
Test Engineer: Mona Hua
Configuration: EUT Qnly
Mode: LTE band 25, 5MHz BW
16QAM, Peak, RB25-0
Test Equipment:
Receiving: Horn T59, and Chamber B SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable (244639001) Warehouse

f SGreading: Ant.Pol. : Cable Loss | Antenna Gain

GHz (dBm) (HIV) (dB) (dBi)
Low Ch
1.853 18.2 Vv 0.85 7.94
1.853 20.8 H 0.85 8.80

Mid Ch
1.883 17.9 0.85 7.95
1.883 20.4 0.85 8.68

High Ch
1.913
1913
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REPORT NO: 13U14987- 11
FCC ID: BCG-E2644A

DATE: JULY 22, 2013

EIRP LTE QPSK Band 25 (10.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/31/13
Test Engineer:
Configuration:
Mode:

Mona Hua

EUT Only

LTE band 25, 10MHz BW

QPSK, Peak, RB 50-0

Test Equipment:

Receiving: Horn T59, and Chamber B SMA Cables

Substitution: Horn T217 Substitution, 4ft SMA Cable (244639001) Warehouse

f
GHz

SG reading
(dBm)

Ant. Pol.
(HV)

Cable Loss
(dB)

Antenna Gain
(dBi)

EIRP
(dBm)

Low Ch

1.855

19.4

0.85

7.94

26.49

1.855

21.6

)
H

0.85

8.80

29.55

Mid Ch
1.883
1.883

High Ch
1.910
1940
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/31/13
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 25, 10MHz BW
16QAM, Peak, RB 50-0
Test Equipment:
Receiving: Horn T59, and Chamber B SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable (24463%9001) Warehouse

f SGreading Ant. Pol. : Cable Loss | Antenna Gain

GHz (dBm) (HIV) (dB) (dBi)
Low Ch
1.855 18.5 Vv 0.85 7.94
1.855 20.6 H 0.85 8.80

Mid Ch
1.883 18.1 0.85 1.95
1.883 20.7 0.82 8.68

High Ch
1.910
1910
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE QPSK Band 25 (15.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13014987
Date: 05/31/13
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 25, 15MHz BW
QPSK, Peak, RB75-0
Test Equipment:
Receiving: Horn T59, and Chamber B SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable (244639001) Warehouse

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

Low Ch
1.858 19.7 Vv 0.85 7.4
1.858 22,3 H 0.85 8.80

Mid Ch
1.883 19.3 0.85 1.95
1.883 22.0 0.85 8.68

High Ch
1.908 88 0.85 7.97
1,08 393 0,85 8.57
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE 16QAM Band 25 (15.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/31113
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 25, 15MHz BW
16QAM, Peak, RBT5-0
Test Equipment:
Receiving: Horn T59, and Chamber B SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable (24463%9001) Warehouse

f SGreading: Ant.Pol. : Cable Loss | Antenna Gain

GHz (dBm) (HIV) (dB) (dBi)
Low Ch
1.858 18.7 Vv 0.85 7.94
1.858 21.4 H 0.85 8.80

Mid Ch
1.883 18.3 0.85 1.95
1.883 21.0 0.8 8.68

High Ch
1.908
1,908
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE QPSK Band 25 (20.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13014987
Date: 05/31/13
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 25, 20MHz BW
QPSK, Peak, RB100-0
Test Equipment:
Receiving: Horn T59, and Chamber B SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable (244639001) Warehouse

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

Low Ch
1.860 20.3 Vv 0.85 7.4
1.860 22.7 H 0.85 8.80

Mid Ch
1.883 19.8 0.85 1.95
1.883 22.1 0.85 8.68

High Ch
1.905 1973 0.85 7.97
1.605 395 0,85 8.57
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE 16QAM Band 25 (20.0 MHz BAND WIDTH

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/31113
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 25, 20MHz BW
16QANM, Peak, RB100-0
Test Equipment:
Receiving: Horn T59, and Chamber B SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable (244639001) Warehouse

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

Low Ch
1.860 19.4 Vv 0.85 7.94 26.49
1.860 21.7 H 0.85 8.80 29.65

Mid Ch
1.883 18.8 0.85 1.95 25.85
1.883 21.1 0.85 8.68 28.93

High Ch
1.905 184 0.85 787 35.35
1.905 b 0.85 851 3933
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REPORT NO: 13U14987- 11
FCC ID: BCG-E2644A

DATE: JULY 22, 2013

9.1.7. LATLTE BAND 26

ERP LTE QPSK Band 26 (3.0 MHz BAND WIDTH)

PEAK

High Frequency Substitution Measurement
Compliance Certification Services Chamber F

Company: Apple

Project #: 13U14987

Date: 0771613

Test Engineer: R Zheng

Configuration: EUT only

Mode: Band26 3M
QPSK Pk RB15/0

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

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

820.30

18.60

0.9

0.0

17.70

38.5

820.30

24.90

Vi
H

0.9

0.0

24.00

38.5

Mid Ch
821.30
821.30

High Ch
823,30
823,30
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

High Frequency Substitution Measurement
Compliance Certification Services Chamber F

Company: Apple

Project #: 13U14987

Date: 071613

Test Engineer: R Zheng

Configuration: EUT only

Mode: Band26 3M
QPSK Pk RB15/0

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

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

f SGreading. Ant. Pol. Cable LossAntenna Gaini ERP Limit
MHz (dBm) (HV) (dB) (dBd) (dBm) : (dBm)

Low Ch
820.30 17.60 Vv 0.9 0.0 16.70 38.5
H

820.30 23.95 0.9 0.0 23.05 38.5

Mid Ch
821.30 17.60 0.9 0.0 16.70 38.5
821.30 24.38 0.9 0.0 23.48 38.5

High Ch
§22.30 17.25 0.9 0.0 16.35 | 385
822,30 23.90 0.9 0.0 2300385
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

High Frequency Substitution Measurement
Compliance Certification Services Chamber F

Company: Apple
Project #: 13U14987
Date: 0771613
Test Engineer: R Zheng
Configuration: EUT only
Mode: Band26 5MHz
QAPSK M16QAM Pk RB25/0

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

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

f $Greading: Ant.Pol. Cable LossAntenna Gaini ERP Limit
MHz (dBm) (HIV) (dB) (dBd) (dBm)  (dBm)
QPSK
Mid Ch

821.30
821.30

16QAM
Mid Ch
821.30
821.30
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

9.1.8. UAT LTE BAND 2

EIRP LTE OPSK Band 2 (1.4 MHz BAND WIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE 16QAM Band 2 (1.4 MHz BAND WIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE OPSK Band 2 (3.0 MHz BAND WIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE 16QAM Band 2 (3.0 MHz BAND WIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE OPSK Band 2 (5.0 MHz BAND WIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE 16QAM Band 2 (5.0 MHz BAND WIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE QPSK Band 2 (10.0 MHz BAND WIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE 16QAM Band 2 (10.0 MHz BAND WIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE OPSK Band 2 (15.0 MHz BAND WIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE 16QAM Band 2 (15.0 MHz BAND WIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE QPSK Band 2 (20.0 MHz BAND WIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE 16QAM Band 2 (20.0 MHz BAND WIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

9.1.9. UAT LTE BAND 4

EIRP LTE OPSK Band 4 (1.4 MHz BAND WIDTH)

PEAK
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE 16QAM Band 4 (1.4 MHz BAND WIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE OPSK Band 4 (3.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/20/13
Test Engineer: Mona 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, 4ft SMA Cable Warehouse

f SGreading | Ant.Pol. | CableLoss | Antenna Gain
(dBm) (HNV) (dB) (dBi)

10.6 \ 0.85 8.16
12.3 H 0.85 8.59
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE 16QAM Band 4 (3.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/20/13
Test Engineer: Mona 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, 4ft SMA Cable Warehouse

f SGreading | Ant.Pol. | CableLoss | Antenna Gain
(dBm) (HNV) (dB) (dBi)

9.6 \ 0.85 8.16
11.3 H 0.85 8.59

9.4
134
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE OPSK Band 4 (5.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/20/13
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 4, 5MHz BW
QPSK, Peak, RB25-0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 4ft SMA Cable Warehouse

f SGreading | Ant.Pol. | CableLoss | Antenna Gain
(dBm) (HNV) (dB) (dBi)

10.1 \ 0.85 8.16
13.8 H 0.85 8.59
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE 16QAM Band 4 (5.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/20/13
Test Engineer: Mona 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, 4ft SMA Cable Warehouse

f SGreading | Ant.Pol. | CableLoss | Antenna Gain
(dBm) (HNV) (dB) (dBi)

9.2 \ 0.85 8.16
12.8 H 0.85 8.59

9.4
134
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE OPSK Band 4 (10.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/20/13
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 4, 10MHz BW
QPSK, Peak, RB50-0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 4ft SMA Cable Warehouse

f SGreading | Ant.Pol. | CableLoss | Antenna Gain
(dBm) (HV) (dB) (dBi)

9.6 Vv 0.85 8.16
12.8 H 0.85 8.59

9.4
13.4
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE 16QAM Band 4 (10.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/20/13
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 4, 10MHz BW
16QAM, Peak, RB50-0
Test Equipment:
Receiving: Horn T59, and Chamber D SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable Warehouse

f SGreading | Ant.Pol. | CableLoss | Antenna Gain
(dBm) (HNV) (dB) (dBi)

8.6 \ 0.85 8.16
11.8 H 0.85 8.59

8.4
12.4
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE OPSK Band 4 (15.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/20/13
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 4, 15MHz BW
QPSK, Peak, RB75-0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 4ft SMA Cable Warehouse

f SGreading | Ant.Pol. | CableLoss | Antenna Gain
(dBm) (HNV) (dB) (dBi)

10.6 Vv 0.85 8.16
12.6 H 0.85 8.59
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE 16QAM Band 4 (15.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/20/13
Test Engineer: Mona 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, 4ft SMA Cable Warehouse

f SGreading | Ant.Pol. | CableLoss | Antenna Gain
(dBm) (HNV) (dB) (dBi)

9.6 \ 0.85 8.16
11.6 H 0.85 8.59

9.4
12.4

9.9
14.4
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE QOPSK Band 4 (20.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/20/13
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 4, 20MHz BW
QPSK, Peak, RB100-0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 4ft SMA Cable Warehouse

f SGreading | Ant.Pol. | CableLoss | Antenna Gain
(dBm) (HNV) (dB) (dBi)

9.4 Vv 0.85 8.16
12.8 H 0.85 8.59
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/20/13
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 4, 20MHz BW
16QAM, Peak, RB100-0
Test Equipment:
Receiving: Horn T344, and Chamber D SMA Cables
Substitution: Horn T60 Substitution, 4ft SMA Cable Warehouse

f SGreading | Ant.Pol. | CableLoss | Antenna Gain
(dBm) (HV) (dB) (dBi)

8.4 \ 0.85 8.16
11.8 H 0.85 8.59

8.8
12.2
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

9.1.10. UAT LTE BAND 5

ERP LTE QOPSK Band 5 (1.4 MHz BAND WIDTH)

AVERAGE

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13014987

Date: 05/22113

Test Engineer: Roy Zheng

Configuration: EUT only

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

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

Substitution: Dipole S/N: 00022117, 4ft SMA Cable Warehouse.

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

MHz  (dBm) (HV) (dB) (dBd) (dBm) | (dBm)  (dB)

Low Ch
824.70 12.20 Vi 0.6 0.0 11.60 385 -26.8
H

824,70 4.10 0.6 0.0 4.70 38.5 43.1

Mid Ch
836.50 11.94 0.6 0.0 11.34 38.5 271
836.50 -4.40 0.6 0.0 -5.00 38.5 43.4

High Ch
§48.30 11,90 0.6 0.0 1130385 374
§48.30 466 0.6 0.0 5.26 8.5 A3
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Cempany: Apple

Project #: 13014987

Date: 05/22/13

Test Engineer: Roy Zheng

Cenfiguration: EUT only

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

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

Substitution: Dipole S/N: 00022117, 4ft SMA Cable Warehouse.

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

Low Ch
824.70 11.18 v 0.6 0.0 10.58 38.5 -21.9
H

824.70 -5.30 0.6 0.0 -5.90 38.5 -44.3

Mid Ch
836.50 11.10 0.6 0.0 10.50 38.5 219
836.50 -5.20 0.6 0.0 -5.80 38.5 -44.2

High Ch
848,30 11,10 0.6 0.0 1050 385
848,30 .76 0.6 0.0 5,36 385
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

ERP LTE OPSK Band 5 (3.0 MHz BAND WIDTH)

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13U14987

Date: 05/22113

Test Engineer: Roy Zheng

Configuration: EUT only

Mode: LTE Band 5 , 3MHz BW
QPSK, Average, RB1-0

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

Substitution: Dipole S/N: 00022117, 4ft SMA Cable Warehouse.

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

MHz (dBm) (HIV) (dB) (dBd) (dBm) | (dBm) | (dB)
Low Ch
825.50 11.20 Vi 0.6 0.0 10.60 38.5 -21.8
825.50 -1.60 H 0.6 0.0 -5.20 385 436

Mid Ch
836.50 12.22 0.6 0.0 11.62 J8.5 -26.8
836.50 -4.40 0.6 0.0 -5.00 J8.5 434

High Ch
847.50 11.80 0.6 0.0 1120 385 373
84T .50 4,86 0.6 0.0 5.4 385 439
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REPORT NO: 13U14987- 11
FCC ID: BCG-E2644A

DATE: JULY 22, 2013

ERP LTE 16QAM Band 5 (3.0 MHz BAND WIDTH)

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Apple

13014987

05/22113

Roy Zheng

EUT only

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

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

Substitution: Dipole S/N: 00022117, 4ft SMA Cable Warehouse.

f
MHz

8G reading
{dBm)

Ant. Pol.
(HIV)

Cable Loss: Antenna Gain

(dB)

(dBd)

ERP
(dBm)

Limit
(dBm)

Margin
(dB)

Low Ch

825.50

10.40

Vi

0.6

0.0

9.80

38.5

-28.6

825.50

-2.40

H

0.6

0.0

-6.00

38.5

-14.4

Mid Ch
836.20
836.90

High Ch
847 50
847 50
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

ERP LTE OPSK Band 5 (5.0 MHz BAND WIDTH)

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13014987

Date: 05/22M13

Test Engineer: Roy Zheng

Configuration: EUT only

Mode: LTE Band 5 , 5SMHz BW
QPSK, Average, RB1-0

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

Substitution: Dipole S/N: 00022117, 4ft SMA Cable Warehouse.

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

MHz (dBm) (HIV) (dB) (dBd) (dBm) | (dBm) (dB)
Low Ch
826.50 12.10 Vi 0.6 0.0 11.50 385 -26.9
826.50 -4.60 H 0.6 0.0 5.20 38.5 43.6

Mid Ch
836.50 11.70 0.6 0.0 11.10 38.5 213
836.50 -4.40 0.6 0.0 -5.00 38.5 43.4

High Ch
§46.50 11,40 0.6 0.0 10.80 385 276
846,50 486 0.6 0.0 5.46 8.5 433
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REPORT NO: 13U14987- 11

FCC ID: BCG-E2644A

DATE: JULY 22, 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 D N-type Cable (Setup this one for testing EUT)

Substitution: Dipole S/N: 00022117, 4ft SMA Cable Warehouse.

High Frequency Substitution Measurement

Compliance Certification Services Chamber D

Apple
13014987
05/22M13
Roy Zheng
EUT only

LTE Band &5 , 5SMHz BW
16QAM, Average, RB1-0

f
MHz

8G reading
(dBm)

Ant. Pol.
(HIV)

Cable Loss: Antenna Gain

(dB)

(dBd)

ERP
(dBm)

Limit
(dBm)

Margin
(dB)

Low Ch

826.50

11.20

0.6

0.0

10.60

J8.5

-21.8

826.50

-2.40

V
H

0.6

0.0

-6.00

J8.5

-44.4

Mid Ch
836.50
836.50

High Ch
846.50
846.50
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REPORT NO: 13U14987- 11
FCC ID: BCG-E2644A

DATE: JULY 22, 2013

ERP LTE QPSK Band 5 (10.0 MHz BAND WIDTH)

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Apple

13014987

05/20M13

Mona Hua

EUT only

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

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

Substitution: Dipole S/N: 00022117, 4ft SMA Cable Warehouse.

f
MHz

8G reading
(dBm)

Ant. Pol.
(HIV)

Cable Loss: Antenna Gain

(dB)

(dBd)

ERP
(dBm)

Limit
(dBm)

Margin
(dB)

Low Ch

829.00

12.00

0.6

0.0

11.40

38.5

-21.0

829.00

-3.00

Vi
H

0.6

0.0

-5.60

38.5

-14.0

Mid Ch
836.50
836.50

High Ch
844.00
844.00
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13U14987

Date: 05/20M13

Test Engineer: Mona Hua

Configuration: EUT only

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

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

Substitution: Dipole S/N: 00022117, 4ft SMA Cable Warehouse.

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

Low Ch
§29.00 11.20 v 0.6 0.0 10.60 38.5 -27.8
§29.00 6.00 H 0.6 0.0 -6.60 38.5 45.0

Mid Ch
836.50
836.50

tiigh Ch
844,00
844,00
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REPORT NO: 13U14987- 11
FCC ID: BCG-E2644A

DATE: JULY 22, 2013

9.1.11. UAT LTE BAND 13

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

AVERAGE

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Apple

13014987

05/2113

Mona Hua

EUT Only

TX. LTE BAND 13, 5MHz BW

QPSK, Average, RB1-0

Test Equipment:

Receiving: Sunol T243 and Chamber D N-type Cable (Setup this one for testing EUT)
Substitution: Dipole S/N: 00022117, 6ft SMA Cable Warehouse.

f
MHz

5G reading
(dBm)

Ant. Pol.
(HV)

Cable Loss
(dB)

Antenna Gain
(dBd)

ERP
(dBm)

Limit
(dBm)

Margin

(dB)

Low Ch

779.50

13.30

\

0.5

0.0

12.80

38.5

-25.6

779.50

-3.30

H

0.5

0.0

-3.80

38.5

42.2

Mid Ch
782.00
782.00

High Ch
784.50
784.50
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

ERP LTE 16QAM Band 13 (5.0 MHz BAND WIDTH)

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13014987
Date: 056/21113
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: TX, LTE BAND 13, 5MHz BW
16QAM, Average, RB1-0
Test Equipment:
Receiving: Sunol T243 and Chamber D N-type Cable (Setup this one for testing EUT)
Substitution: Dipole S/N: 00022117, 6ft SMA Cable (SN # 208947003) Warehouse.

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

Low Ch
779.50 12.50 Vi 0.5 0.0 12.00 38.5 -26.4
779.50 4.50 H 0.5 0.0 -5.00 38.5 A43.4

Mid Ch
782.00 12.20 0.5 0.0 11.70 38.5 -26.7
782.00 -4.00 0.5 0.0 -4.50 38.5 42.9

High Ch
784.50
784.50
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REPORT NO: 13U14987- 11

FCC ID: BCG-E2644A

DATE: JULY 22, 2013

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

Company:
Project #:
Date:

Test Engineer:
Configuration:

Mode:

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

Substitution: Dipole S/N: 00022117, 6ft SMA Cable Warehouse.

High Frequency Substitution Measurement

Compliance Certification Services Chamber D

Apple
13014987
05/2113
Maona Hua
EUT Only

TX, LTE BAND 13, 10MHz BW
QPSK and 16QAM, Average

f
MHz

5G reading
(dBm)

Ant. Pol.
(HV)

Cable Loss  Antenna Gain

(dB)

(dBd)

ERP
(dBm)

Limit
(dBm)

Margin
(dB)

RBE=1-0, OPSK

782.00

13.80

0.5

0.0

13.30

38.5

-25.1

782.00

-3.00

0.5

0.0

-3.90

38.5

41.9

RB=1-0, 16/

AM

782.00

13.00

0.5

0.0

12.50

38.5

-25.9

782.00

-4.00

0.5

0.0

-4.50

38.5

42.9
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

9.1.12. UAT LTE BAND 17

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

AVERAGE

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13U14987

Date: 05/22/13

Test Engineer: Roy Zheng

Configuration: EUT Only

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

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

Substitution: Dipole S/N: 00022117, 6ft SMA Cable Warehouse.

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

MHz (dBm) (HIV) (dB) (dBd) (dBm) : (dBm) (dB)
Low Ch
706.50 14.15 v 0.5 0.0 13.65 34.8 211
706.50 0.15 H 0.5 0.0 0.35 34.8 -35.2

Mid Ch
710.00
710.00

High h
713.50
713.50
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13U14987

Date: 05/22/13

Test Engineer: Roy Zheng

Configuration: EUT Only

Mode: LTE Band 17, 5MHz BW
16QAM, Average, RB1-0

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

Substitution: Dipole S/N: 00022117, 6ft SMA Cable Warehouse.

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

MHz (dBm) (HIV) (dB) (dBd) (dBm) : (dBm) (dB)
Low Ch
706.50 12.90 v 0.5 0.0 12.40 34.8 -22.4
706.50 0.85 H 0.5 0.0 -1.35 34.8 -36.2

Mid Ch
710.00
710.00

High h
713.50
713.50
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

ERP LTE QOPSK Band 17 (10.0 MHz BAND WIDTH )

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13U14987

Date: 05/20/13

Test Engineer: Mona Hua

Configuration: EUT Only

Mode: LTE Band 17, 10MHz BW
QPSK, Average, RB1-0

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

Substitution: Dipole S/N: 00022117, 6ft SMA Cable Warehouse.

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

Low Ch
709.00 14.90 v 0.5 0.0 14.40 34.8
709.00 1.25 H 0.5 0.0 0.75 34.8

Mid Ch
710.00
710.00

High Ch
11,00
711.00
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

High Frequency Substitution Measurement
Compliance Certification Services Chamber D

Company: Apple

Project #: 13U14987

Date: 0520113

Test Engineer: Mona Hua

Configuration: EUT Only

Mode: LTE Band 17, 10MHz BW
QPSK, Average, RB1-0

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

Substitution: Dipole S$/N: 00022117, 6ft SMA Cable Warehouse.

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

MHz (dBm) (HIV) (dB) (dBd) (dBm) | (dBm) | (dB)
Low Ch
709.00 14.20 v 0.5 0.0 13.70 34.8 211
709.00 0.05 H 0.5 0.0 0.45 34.8 -35.3

Mid Ch
710.00
710.00

High Ch
711,00
711,00
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

9.1.13. UAT LTE BAND 25

EIRP LTE QOPSK Band 25 (1.4 MHz BAND WIDTH)

PEAK

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/21/13
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 25, 1.4MHz BW
QPSK, Peak, RB6-0
Test Equipment:
Receiving: Horn T59, and Chamber D SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable Warehouse

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

Low Ch
1.851 13.6 v 0.85 7.94
1.851 15.5 H 0.85 8.80

Mid Ch
1.883
1.883

Fiigh Ch
1,914
1,914

Rev. 3.17.11

Page 725 of 862

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE 160AM Band 25 (1.4 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13014987
Date: 05/2113
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 25, 1.4MHz BW
16QAM, Peak, RB6-0
Test Equipment:
Receiving: Horn T59, and Chamber D SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable Warehouse

f SGreading: Ant.Pol. : Cable Loss | Antenna Gain

GHz (dBm) (H/V) (dB) (dBi)

Low Ch

1.851 12.6 Vv 0.85 7.94
H

1.851 14.6 0.85 8.80

Mid Ch
1.883
1.883

High Ch
1.914
1.614
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE OPSK Band 25 (3.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/21/13
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 25, 3MHz BW
QPSK, Peak, RB15-0
Test Equipment:
Receiving: Horn T59, and Chamber D SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable Warehouse

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

Low Ch
1.852 16.3 v 0.85 7.94
1.852 17.0 H 0.85 8.80

Mid Ch
1.883
1.883

Fiigh Ch
1,914
1,914
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/21/13
Test Engineer: Mona Hua
Configuration: EUT COnly
Mode: LTE band 25, 3MHz BW
16QAM, Peak, RB15-0
Test Equipment:
Receiving: Horn T59, and Chamber D SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable Warehouse

f SGreading: Ant.Pol. | Cable Loss | Antenna Gain

GHz (dBm) (HIV) (dB) (dBi)
Low Ch
1.852 15.4 Vi 0.85 7.94
1.852 16.0 H 0.85 8.80

Mid Ch
1.883 12.4 0.85 7.95
1.883 13.4 0.85 8.68

High Ch
1.914
1,614
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE QOPSK Band 25 (5.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/21113
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 25, 5MHz BW
QPSK, Peak, RB25-0
Test Equipment:
Receiving: Horn T59, and Chamber D SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable Warehouse

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

Low Ch
1.853 17.0 Vv 0.85 7.94
1.853 17.6 H 0.85 8.80

Mid Ch
1.883
1.883

fiigh Ch
1.913
1.13
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/21113
Test Engineer: Mona Hua
Configuration: EUT Only
Meode: LTE band 25, 5SMHz BW
16QAM, Peak, RB25-0
Test Equipment:
Receiving: Horn T59, and Chamber D SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable Warehouse

f SGreading: Ant.Pol. ;| CableLoss | Antenna Gain

GHz (dBm) (HIV) (dB) (dBi)
Low Ch
1.853 15.9 Vv 0.85 7.94
1.853 16.4 H 0.85 8.80

Mid Ch
1.883 12.8 0.85 1.95
1.883 13.7 0.8 8.68

High Ch
1.913
1.613
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE QPSK Band 25 (10.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/21/13
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 25, 10MHz BW
QPSK, Peak, RB50-0
Test Equipment:
Receiving: Hern T59, and Chamber D SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable Warehouse

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

Low Ch
1.855 15.3 Vv 0.85 7.94
1.855 18.0 H 0.85 8.80

Mid Ch
1.883
1.883

High Ch
1.910
1810
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/21/13
Test Engineer: Mona Hua
Configuration: EUT Qnly
Mode: LTE band 25, 10MHz BW
16QAM, Peak, RB50-0
Test Equipment:
Receiving: Horn T59, and Chamber D SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable Warehouse

f SGreading: Ant.Pol. : Cable Loss | Antenna Gain

GHz (dBm) (HIV) (dB) (dBi)
Low Ch
1.855 14.2 Vv 0.85 7.94
1.855 17.0 H 0.85 8.80

Mid Ch
1.883 12.3 0.85 7.95
1.883 14.2 0.85 8.68

High Ch
1.910
1910
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE QPSK Band 25 (15.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services ChamberD

Company: Apple
Project #: 13014987
Date: 05/21/13
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 25, 15MHz BW
QPSK, Peak, RBT5-0
Test Equipment:
Receiving: Horn T59, and Chamber D SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable Warehouse

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

Low Ch
1.858 16.5 ) 0.85 7.94
1.858 17.5 H 0.85 8.80

Mid Ch
1.883 14.4 0.85 1.95
1.883 13.2 0.8 8.68

High Ch
1.908 154 0.5 7.97
1,908 150 0,85 8.57
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE 16QAM Band 25 (15.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/21113
Test Engineer: Mona Hua
Configuration: EUT QOnly
Mode: LTE band 25, 15MHz BW
16QAM, Peak, RBT5-0
Test Equipment:
Receiving: Horn T59, and Chamber D SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable Warehouse

f SGreading: Ant.Pol. : CableLoss | Antenna Gain

GHz (dBm) (HIV) (dB) (dBi)
Low Ch
1.858 15.4 Vv 0.85 7.94
1.658 16.6 H 0.85 8.80

Mid Ch
1.883 13.4 0.85 7.95
1.883 14.2 0.8 8.68

High Ch
1.908
1.908
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE QPSK Band 25 (20.0 MHz BAND WIDTH)

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13014987
Date: 05/21113
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 25, 20MHz BW
QPSK, Peak, RB100-0
Test Equipment:
Receiving: Horn T59, and Chamber D SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable Warehouse

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

Low Ch
1.860 16.2 Vv 0.85 7.4
1.860 17.4 H 0.85 8.80

Mid Ch
1.883 14.9 0.85 1.95
1.883 15.7 0.85 8.68

High Ch
1.905 4G 0.85 7.97
1.605 5.7 0,85 8.57
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

EIRP LTE 16QAM Band 25 (20.0 MHz BAND WIDTH

High Frequency Fundamental Measurement
Compliance Certification Services Chamber D

Company: Apple
Project #: 13U14987
Date: 05/21113
Test Engineer: Mona Hua
Configuration: EUT Only
Mode: LTE band 25, 20MHz BW
16QANM, Peak, RB100-0
Test Equipment:
Receiving: Horn T59, and Chamber D SMA Cables
Substitution: Horn T217 Substitution, 4ft SMA Cable Warehouse

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

Low Ch
1.860 15.3 Vv 0.85 7.94
1.860 16.4 H 0.85 8.80

Mid Ch
1.883 13.9 0.85 1.95
1.883 14.5 0.85 8.68

High Ch
1.905 134 0.85 787
1.905 145 0.85 851
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

9.1.14. UAT LTE BAND 26

ERP LTE QPSK Band 26 (3.0 MHz BAND WIDTH)

PEAK

High Frequency Substitution Measurement
Compliance Certification Services Chamber F

Company: Apple

Project #: 13U14987

Date: 07/16M13

Test Engineer: R Zheng

Configuration: EUT only

Mode: Band26 3M
QPSK Pk RB15/0

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

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

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

MHz (dBm) (HIV) (dB) (dBd) (dBm) : (dBm)
Low Ch
820.30 9.80 v 0.9 0.0 8.90 38.5
820.30 15.70 H 0.9 0.0 14.80 38.5

Mid Ch
821.30
821.30

High Ch
827,30
827,30
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

High Frequency Substitution Measurement
Compliance Certification Services Chamber F

Company: Apple

Project #: 13U14987

Date: 071613

Test Engineer: R Zheng

Configuration: EUT only

Mode: Band26 3M
16QAM Pk RB15/0

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

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

f SGreading. Ant. Pol. Cable LossAntenna Gaini ERP Limit
MHz (dBm) (HV) (dB) (dBd) (dBm) : (dBm)
Low Ch

820.30 8.80 Vv 0.9 0.0 7.90 38.5
820.30 14.70 H 0.9 0.0 13.80 38.5

Mid Ch
821.30 8.42 0.9 0.0 7.52 38.5
821.30 15.00 0.9 0.0 14.10 38.5

High Ch
§22.30 8.00 0.9 0.0 7.0 385
822,30 14.50 0.9 0.0 1360 385
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

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

High Frequency Substitution Measurement
Compliance Certification Services Chamber F

Company: Apple
Project #: 13014987
Date: 071613
Test Engineer: R Zheng
Configuration: EUT only
Mode: Band26 5MHz
QPSK /16QAM Pk RB25/0

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

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

f SGreading. Ant.Pol. Cable Loss Antenna Gaini ERP Limit
MHz (dBm) (HIV) (dB) (dBd) (dBm) : (dBm)
QPsK
Mid Ch

821.30
821.30

16QAM
Mid Ch
821.30
821.30
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013

FCC ID: BCG-E2644A

9.2. 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

9.2.1. LATLTE BAND 5

Channel Peak-to-
Band-width Couducted Power (dBm) Average Ratio
Mode (MHZ) Modulation | f (MHZz) *Peak Average (PAR)
QPSK 1.4 RB1-0 836.5 28.7 22.97 5.73
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHZz) *Peak Average Average Ratio
16QAM 1.4 RB1-0 836.5 28.38 21.79 6.59
*Peak Reading = Average Reading + Peak-to-Average Ratio
Channel c Peak-to-
Band-width ouducted Power (dBm) Average Ratio
Mode (MHZ) Modulation | f (MHz) *Peak Average (PAR)
QPSK 3 RB1-0 836.5 28.95 22.96 5.99
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHZz) *Peak Average Average Ratio
16QAM 3 RB1-0 836.5 28.61 21.96 6.65

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

Channel Peak-to-
Band-width Couducted Power (dBm) | erage Ratio
Mode (MHZ) Modulation | f (MHz) *Peak Average (PAR)
QPSK 5 RB1-0 836.5 28.78 23.04 5.74
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHz) *Peak Average Average Ratio
16QAM 5 RB1-0 836.5 28.91 22.09 6.82

*Peak Reading = Average Reading + Peak-to-Average Ratio
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REPORT NO: 13U14987- 11

FCC ID: BCG-E2644A

DATE: JULY 22, 2013

Channel Peak-to-
Band-width Couducted Power (dBm) Average Ratio
Mode (MHZ) Modulation | f (MHZz) *Peak Average (PAR)
QPSK 10 RB1-0 836.5 28.93 22.98 5.95
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHZz) *Peak Average Average Ratio
16QAM 10 RB1-0 836.5 28.8 21.98 6.82
*Peak Reading = Average Reading + Peak-to-Average Ratio
9.2.2. LAT LTE BAND 17
Channel Peak-to-
Band-width Couducted Power (dBm) Average Ratio
Mode (MHZ) Modulation | f (MHZz) *Peak Average (PAR)
QPSK 5 RB1-0 710 28.71 23.14 5.57
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHZz) *Peak Average Average Ratio
16QAM 5 RB1-0 710 28.92 22.07 6.85
*Peak Reading = Average Reading + Peak-to-Average Ratio
Channel Peak-to-
Band-width Couducted Power (dBm) | Ayerage Ratio
Mode (MHZ) Modulation | f (MHz) *Peak Average (PAR)
QPSK 10 RB1-0 710 28.94 23.27 5.67
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHZz) *Peak Average Average Ratio
16QAM 10 RB1-0 710 28.89 22.27 6.62

*Peak Reading = Average Reading + Peak-to-Average Ratio
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FCC ID: BCG-E2644A

9.2.3. LATLTE BAND 13

LTE BAND 13
Channel Peak-to-
Band-width Cauducted Power (dBm) Average Ratio
Mode (MHZ) Modulation | f (MHz) *Peak Average (PAR)
QPSK 5 RB1-0 782 28.18 22.93 5.25
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHZz) *Peak Average Average Ratio
16QAM 5 RB1-0 782 28.34 21.9 6.44

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

Channel c Peak-to-
Band-width ouducted Power (dBm) Average Ratio
Mode (MHZ) Modulation | f (MHz) *Peak Average (PAR)
QPSK 10 RB1-0 782 27.19 23.13 4.06
Channel Couducted Power (dBm) Peak-to-
Mode Band-width Ch. No. f (MHZz) *Peak Average Average Ratio
16QAM 10 RB1-0 782 27.27 22.18 5.09

*Peak Reading = Average Reading + Peak-to-Average Ratio
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

9.3. FIELD STRENGTH OF SPURIOUS RADIATION

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

LIMIT

§22.917 (e) and §24.238 (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 (LAT & UAT)

RESULTS
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REPORT NO: 13U14987- 11
FCC ID: BCG-E2644A

DATE: JULY 22, 2013

LAT

BAND 2

QPSK Band 2 (1.4 MHz BANDWIDTH)

Company:
Project #:
Date:

Test Engineer:
Configuration:

Mode:

Apple
13U14987
0670313

Roy Zheng
EUT only
TX, LTE band 2, 1.4MHz, QPSK

A28( FLTW)

Chamber

| 3m Chamber D

-

Compliance Certification Services

Pre-amplifer

Filter

Above 1GHz High Frequency Substitution Measurement

Limit

‘ T145 84498

Filter 1

]

‘ Part 24

f
GHz

SG reading
(dBm)

Ant. Pol.
(HIV)

Distance
(m)

Preamp
(dB)

Filter EIRP

(dB)

(dBm)

Limit
(dBm)

Delta
(dB)

Low Ch, (1851 MHz)

3.702

-25.1

3.0

30.2

1.0

543

13.0

41.3

7.404

-29.3

3.0

26.5

1.0

-54.8

-13.0

41.8

3.702

-25.7

3.0

30.2

1.0

-54.9

-13.0

41.9

7.404

-28.1

3.0

26.5

1.0

-53.6

13.0

A40.6

Mid Ch, (1880 MHz)

3.760

-26.2

3.0

30.1

1.0

-55.4

-13.0

424

1.520

29.3

3.0

26.3

1.0

-54.6

13.0

41.6

3.760

-26.4

3.0

30.1

1.0

-55.5

-13.0

42.5

1.520

-28.4

3.0

26.3

1.0

837

-13.0

A0.7

High Ch., (19093 liHiz)

3.819

-24.1

1.637

-29.2

3.819

-24.2

1.637

-28.1

Rev. 03.03.09
MNote: No other emissions were detected above the system noise floor.
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16QAM Band 2 (1.4 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 1314987

Date: 06/03/13

Test Engineer: Roy Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 1.4MHz, 16QAM
A2B(FLTW)

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberD -] | Tt45844%B - Filter 1 o[ partas

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 -26.1 . 30.2 . -55.3 -13.0 423
7.404 30.2 . 26.5 . 55.7 3.0 42.7
3.702 -26.6 . 30.2 . 55.8 3.0 42.8
7.404 -29.2 . 26.5 . -54.7 - 4.7

Mid Ch, (1880 MHz)

3.760 -21.2
1.520 -30.3
3.760 274
1.520 ol

High Ch, (1909.3 Tz}
3.819 249
7.631 299
3.819 253
7.637 591

Rev. 03.03.09
Mote: No other emissions were detected above the system noise floor.
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QPSK Band 2 (3.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U14987

Date: 06/03/13

Test Engineer: Roy Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 3MHz, QPSK
A28( FLTW)

Chamber Pre-amplifer Filter ‘ Limit

| 3mChamberD  ~| \T1453M9EI -| Filter 1 j ‘ Part 24

f SGreading: Ant.Pol. | Distance : Preamp Filter EIRP : Limit | Delta
GHz (dBm) (HIV) (dB) (dBm) | (dBm) | (dB)
Low Ch, (1852 MHz)
3.704 225 . 30.2 . 51.7 13.0 387
7.408 -29.9 . 26.5 . 55, -13.0 42.4
3.704 -25.3 : 30.2 i 54, -13.0 41.5
7.408 28.6 . 26.5 . 54, 3.0 4141

Mid Ch, (1880 MHz)
3.760 -26.3 . 30.1 . -39, - 42,7
1.520 -29.0 . 26.3 . 54, -13. 41.3
3.760 -25.7 . 30.1 . -54. -13. 41.8
1.520 -28.3 . 26.3 . -53. - 40.6

High Ch. (1909 Hiiiz)
3.818 26.0
7.636 393
3.818 266
7.636 288

Rev. 03.03.09
Mote: No other emissions were detected above the system noise floor.
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FCC ID: BCG-E2644A

16QAM Band 2 (3.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U14987

Date: 06/03M13

Test Engineer: Roy Zheng

Configuration: EUT anly

Mode: TX, LTE band 2, 3MHz, 16QAM
A28( FLTW)

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3mChamberD | \T1453MBB -l Filter 1 j ‘ Part 24

f SGreading: Ant.Pol. | Distance | Preamp Filter EIRP @ Limit | Delta
GHz (dBm) (HIV) (dB) (dBm) | (dBm) : (dB)
Low Ch, (1852 MHz)
3.704 235 . 30.2 . 527 13.0 39.7
7.408 -30.7 . 26.5 . -56.2 -13.0 43.2
3.704 -28.3 X 30.2 i 57.5 -13.0 445
7.408 29.5 . 26.5 . 55.0 13.0 2.0

Mid Ch, (1880 MHz)
3.760 21,9 . 30.1 . -56.7 - 43.7
1.520 -30.1 . 26.3 . -55.4 13. 2.4
3.760 -26.7 . 30.1 . -55.8 -13. 42.8
1.520 -29.4 . 26.3 . 54.7 - A41.7

High Ch, (1909 Wiz)
3318 214
7.636 303
3818 2756
7.636 288

Rev. 03.03.09
Mote: Mo 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 #: 13014987

Date: 06/03/13

Test Engineer: Roy Zheng

Configuration: EUT only

Mode: TX, LTE band 2, 5MHz, QPSK
A28( FLTW)

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberp | | T145844%B - Filter 1 o | part2e

f SGreading: Ant. Pol. | Distance : Preamp : Filter EIRP : Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (1853 MHz)
3.706 -23.0 . 30.2 . -52.2 -13.0 -39.2
7.412 29.0 . 26.5 . -54.4 3.0 1.4
3.706 246 . 30.2 . 53.8 3.0 40.8
7.412 217 . 26.5 . -53.2 - 40.2

Mid Ch, {1880 MHz)

3.760 -26.3
1.520 -28.8
3.760 -26.7
1.520 -28.0

High Ch, {1908 Nz
3.816 247
1632 292
3.816 251
7632 583

Rev. 03.03.09
Mote: No other emissions were detected above the system noise floor.
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LAT BAND 5 OPSK Band 5 (1.4 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13014987

Date: 05/24/13

Test Engineer: Roy Zheng
Configuration: EUT only

Mode: TX, LTE B5 1.4M har QPSK

Chamber ‘ Pre-amplifer Filter ‘ Limit

[3mChamberp  -| | T1458449B Filter 1 - | partz2

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 -29.3 3.0 32.7 1.0 61.0 -13.0 -48.0
2474 321 3.0 3.4 1.0 £2.5 -13.0 49.5
1.649 313 3.0 32.7 1.0 -69.0 A13.0 -56.0
2.474 -33.9 3.0 31.4 1.0 -64.3 -13.0 51.3

Mid Ch, (836.5MHz)

1.673 -36.8
2.510 -32.8
1.673 -39.0
2.510 4.7

High Ch, (848.3MHz)
1,647 333
2.545 309
1.697 37.0
2.545 335

Rev. 03.03.09
Mote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 5 (1.4 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project & 13014987

Date: 05/24/13

Test Engineer: Roy Zheng

Configuration: EUT only

Mode: TX, LTE B5 1.4M har 16QAM

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberp  -| | T1458443B Filter 1 - | Panz2

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 -30.1 3.0 327 1.0 61.8 -13.0 48.8
2474 -32.8 3.0 31.4 1.0 £3.2 -13.0 -50.2
1.649 -38.0 3.0 32.7 1.0 -69.7 A13.0 -56.7
2.474 -34.6 3.0 31.4 1.0 -65.0 -13.0 -52.0

Mid Ch, (836.5MHz)

1.673 37.2
2.510 -33.3
1.673 -39.9
2.510 -35.6

High Ch, (848.3MHz)

1.697 335
2.545 319
1.697 378
2545 344

Rev. 03.03.09
Mote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

QPSK Band 5 (3.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13014987

Date: 05/23M13

Test Engineer: Roy Zheng
Configuration: EUT only

Mode: TX, LTE B5 3M har QPSK

Chamber ‘ Pre-amplifer Filter ‘ Limit

[3mChamberp  -| | T1458449B Filter 1 - | partz2

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 -31.6 3.0 32.7 1.0 63.3 -13.0 -50.3
2417 -29.0 3.0 3.4 1.0 -59.4 -13.0 46.4
1.651 -36.6 3.0 32.7 1.0 68.3 A13.0 -55.3
2471 -33.5 3.0 31.4 1.0 -63.9 -13.0 -50.9

Mid Ch, (836.5MHz)

1.673 327
2.510 -30.4
1.673 -36.6
2.510 33.4

High Ch, (847.5MHz)
1.695 328
2.543 312
1.695 300
2543 332

Rev. 03.03.09
Mote: No other emissions were detected above the system noise floor.

Page 778 of 862

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 5 (3.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13014987

Date: 08/23/13

Test Engineer: Roy Zheng
Configuration: EUT only

Mode: TX, LTE B5 3M har 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

[3mChamberp | | T1458449B Filter 1 - | Pantz2

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 -32.9 3.0 32.7 1.0 -64.6 -13.0 -51.6
2477 -29.7 3.0 3.4 1.0 60.1 -13.0 A7.1
1.651 -37.6 3.0 32.7 1.0 -69.3 13.0 -56.3
2.471 -34.1 3.0 31.4 1.0 -64.5 -13.0 -51.5

Mid Ch, (836.5MHz)

1.673 -33.9
2.510 -31.3
1.673 -31.9
2.510 -34.1

High Ch, (847.5MHz)

1.695 314
2.543 324
1.695 386
2543 341

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

QPSK Band 5 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13014987

Date: 06/0313

Test Engineer: Raoy Zheng

Configuration: EUT only

Mode: TX, LTE B5 5M har QPSK
A28

Chamber ‘ Pre-amplifer Filter ‘ Limit

[3mChamberp - | T146844%B - Filter 1 o[ Panz

f SGreading: Ant. Pol. : Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm): (dB)
Low Ch, (829MHz)
1.658 -26.2 3.0 32.6 1.0 57.9 -13.0 44.9
2.487 271 3.0 3.4 1.0 57.5 A13.0 445
1.658 -26.1 3.0 32.6 1.0 517 -13.0 447
2.487 -28.8 3.0 31.4 1.0 -59.3 -13.0 46.3

Mid Ch, (836.5MHz)

1.673 -29.2
2.510 -21.5
1.673 -30.9
2.510 -28.8

High Ch, (844iiiiz)
1.688 287
2.532 276
1.688 297
2,532 230

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 5 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13014987

Date: 05/24/13

Test Engineer: Roy Zheng
Configuration: EUT only

Mode: TX, LTE B5 5M har 16QAM

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberD | | T14584498 Filter 1 o[ Pant22

f SGreading: Ant.Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) ; (dB)
Low Ch, (829MHz)
1.658 -35.5 3.0 32.6 1.0 -67.2 -13.0 -54.2
2.487 -33.0 3.0 3.4 1.0 £3.4 -13.0 -50.4
1.658 -37.9 3.0 32.6 1.0 -69.5 A13.0 -56.5
2.487 -35.5 3.0 3.4 1.0 -65.9 -13.0 -52.9

Mid Ch, (836.5MHz)

1.673 -35.7
2.510 -32.8
1.673 -36.6
2.510 343

High Ch, (844NHz)
1.688 353
2532 334
1.688 379
2532 334

Rev. 03.03.09
Note: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

QPSK Band 5 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13014987

Date: 05/24/13

Test Engineer: Roy Zheng
Configuration: EUT only

Mode: TX, LTE B5 10M har QPSK

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberp | | T145844%B Filter 1 o[ Partz2

f SGreading: Ant.Pol. = Distance : Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (829MHz)
1.658 -35.1 3.0 32.6 1.0 -66.8 -13.0 -53.8
2.487 3.1 3.0 3.4 1.0 61.6 -13.0 8.6
1.658 -35.8 3.0 32.6 1.0 67.4 3.0 -54.4
2.487 -34.8 3.0 3.4 1.0 -65.3 -13.0 -52.3

Mid Ch, (836.5MHz)

1.673 -34.9
2.510 -31.9
1.673 -37.2
2.510 -33.1

High Ch, (8441lHz)
1,688 348
2532 3.7
1.688 36.3
2532 338

Rev. 03.03.09
Mote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 5 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13014987

Date: 05/24/13

Test Engineer: Roy Zheng
Configuration: EUT only

Mode: TX, LTE B5 10M har 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

[3mChamberp | | T1458449B Filter 1 - | Pantz2

f SGreading: Ant. Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) ' (dBm) : (dB)
Low Ch, (829MHz)
1.658 -35.1 3.0 32.6 1.0 -67.4 -13.0 -54.4
2.487 -32.4 3.0 3.4 1.0 62.8 -13.0 9.8
1.658 -36.0 3.0 32.6 1.0 -B7.6 13.0 -54.6
2.487 -35.4 3.0 31.4 1.0 -65.9 -13.0 -52.9

Mid Ch, (836.5MHz)

1.673 -35.2
2.510 -32.0
1.673 -31.9
2.510 -33.8

High Ch, (844lHz)
1,688 358
2532 325
1.688 374
2532 351

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

LAT OPSK Band 13 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13014987

Date: 05/28/13

Test Engineer: Roy Zheng

Configuration: EUT only

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

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberD | | T14584498 Filter 1 o[ Pant22

f SGreading: Ant.Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) ; (dB)
Low Ch, (779.5 MHz)
1.559 271.3 3.0 32.9 1.0 -59.2 -13.0 46.2
2.339 -26.1 3.0 3.1 1.0 -56.3 -13.0 43.3
1.559 29.3 3.0 32.9 1.0 61.1 A13.0 48.1
2.339 -27.6 3.0 3.1 1.0 511 -13.0 4.7

fiid Ch, (782 fiifiz)
1.564 275
2.346 269
1.564 294
2.346 283

High Ch, (784.5 MHz)
1,569 573
2.354 -26.6
1.569 29.6
2.354 282

Rev. 03.03.09
Note: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 13 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13014987

Date: 05/28/13

Test Engineer: Roy Zheng

Configuration: EUT only

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

Chamber ‘ Pre-amplifer Filter ‘ Limit

[3mChamberp  -| | T1458449B Filter 1 - | partz2

f SGreading: Ant.Pol. = Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (779.5 MHz)
1.559 -28.2 3.0 32.9 1.0 -60.1 -13.0 7.1
2,339 -26.9 3.0 3.1 1.0 571 -13.0 44.1
1.559 -30.0 3.0 32.9 1.0 61.8 A13.0 8.8
2.339 -28.3 3.0 31.1 1.0 -58.4 -13.0 -45.4

filiid Ch, (783 Wiz}
1.564 283
2.345 278
1,564 304
2.348 293

High Ch, (784.5 MHz)
1.569 381
2.354 215
1.569 30.6
2.354 789

Rev. 03.03.09
Mote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

QPSK and 16QAM Band 13 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U14987

Date: 06/03/13

Test Engineer: Roy Zheng

Configuration: EUT only

Mode: TX, LTE band 13, 10MHz, QPSK/M16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

[3mChamberp - | T145844%B -l Filter 1 o[ pant

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

QPSK
iiiid Ch, (782 Hifiz)
1.564 201 . ; . K 46,6
2.346 270 . ; . : 411
1.564 3585 . ; i : A8
2346 283 . : : : 451

16QA0
Wid Ch, (782 Miiz)

1.564 28.6
3346 380
1.564 305
2.346 293

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

LAT OPSK Band 17 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U14987

Date: 05/28/13

Test Engineer: Roy Zheng
Configuration: EUT only

Mode: TX, LTE BAT 5M har QPSK

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberD -] | T1468449B Filter 1 o | Partz2

f SGreading: Ant. Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (706.5MHz)
1.413 21.5 3.0 33.1 1.0 -59.6 -13.0 6.6
2,120 -26.9 3.0 31.6 1.0 7.5 -13.0 44.5
1.413 29.3 3.0 331 1.0 61.4 13.0 48.4
2.120 -28.8 3.0 3.6 1.0 -59.4 -13.0 -46.4

filiid " Ch, (F10Hiiz)
1.420 270
2.130 246
1,420 295
2.130 283

High Ch, (713.5MHz)
1.437 575
2141 26,5
1.421 29.7
2441 285

Rev. 03.03.09
Mote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 17 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13014987

Date: 05/28/13

Test Engineer: Roy Zheng
Configuration: EUT only

Mode: TX, LTE B17 5M har 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

[3mChamberp  -| | T1458449B Filter 1 - | partz2

f SGreading: Ant.Pol. = Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (706.5MHz)
1.413 -28.5 3.0 33.1 1.0 -60.6 -13.0 A7.6
2.120 -27.8 3.0 31.6 1.0 584 -13.0 45.4
1.413 -30.4 3.0 33.1 1.0 62.5 A13.0 49.5
2.120 -29.7 3.0 31.6 1.0 -60.3 -13.0 473

fiiid Ch, (710iHz)

1.420 286
2.130 259
1,420 306
2.130 293

High Ch, (713.5MHz)

1.437 387
2141 280
1.421 30.8
2441 794

Rev. 03.03.09
Mote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

QPSK Band 17 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13014987

Date: 05/28/13

Test Engineer: Roy Zheng
Configuration: EUT only

Mode: TX, LTE BA7 10M har QPSK

Chamber ‘ Pre-amplifer Filter ‘ Limit

[3mChamberp | | T1458449B Filter 1 - | Pantz2

f SGreading: Ant. Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) ' (dBm) : (dB)
Low Ch, (T09MHz)
1.418 201 3.0 33.1 1.0 -59.8 -13.0 6.8
2,127 273 3.0 31.6 1.0 a7.9 -13.0 44.9
1.418 29.9 3.0 33.1 1.0 -62.0 13.0 49.0
2.121 -28.9 3.0 31.6 1.0 -59.5 -13.0 46.5

iiid Ch, (110WFiz)

1.420 270
2.130 276
1,420 100.8
2.130 280

High Ch, (711MHz)

1.473 284
2133 269
1.422 9.9
2433 281

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 17 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13014987

Date: 05/28/13

Test Engineer: Roy Zheng

Configuration: EUT only

Mode: TX, LTE BAT 10M har 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

[3mChamberp | | T1458449B Filter 1 - | Pantz2

f SGreading: Ant. Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) ' (dBm) : (dB)
Low Ch, (T09MHz)
1.418 -28.8 3.0 33.1 1.0 -60.9 -13.0 7.9
2,127 -28.0 3.0 31.6 1.0 -58.6 -13.0 45.6
1.418 31.0 3.0 33.1 1.0 63.1 13.0 -50.1
2.121 -29.8 3.0 31.6 1.0 -60.4 -13.0 -A7.4

iiid Ch, (110WFiz)
1.420 287
2.130 269
1,420 30.8
2.130 294

High Ch, (711MHz)
1.473 2849
2133 218
1.422 30,8
2433 295

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

LAT OPSK Band 25 (1.4 MHz BANDWIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 25 (1.4 MHz BANDWIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

QPSK Band 25 (3.0 MHz BANDWIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 25 (3.0 MHz BANDWIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

QPSK Band 25 (5.0 MHz BANDWIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
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LAT BAND 26

QPSK Band 26 (3.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U14987

Date: 071613

Test Engineer: R Zheng
Configuration: EUT only

Mode: B26 3M har QPSK

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberp  -| | T1458449B Filter 1 o[ panz2

f SGreading: Ant.Pol. = Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (dB) (dBm) ' (dBm) . (dB)
Low Ch, (820.3MHz)
1.641 -28.9 . 327 . -60.6 -13.0 47.6
2.461 21.5 . 31.3 . -57.8 -13.0 44.8
1.641 -31.0 . 32.1 . £2.7 13.0 A9.7
2.461 29.1 . 31.3 . -59.4 A13.0 46.4

Mid Ch, (821.3MHz)

1.643 -29.5
2.496 271.2
1.643 -31.6
2.496 -28.9

High Ch, (822.30iz)
1.645 294 . 397
2,467 274 . 313
1.645 309 . 321
7467 291 ) 313

Rev. 03.03.09
MNote: No other emissions were detected above the system noise floor.
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160AM Band 26 (3.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U14987

Date: 07/16/13

Test Engineer: R Zheng
Configuration: EUT anly

Mode: B26 3M har 16QAM

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberp | | T14684498 - Filter 1 - [ Panz2

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

GHz (dBm) (HIV) {m) (dB) (dB) (dBm)  (dBm) : (dB)
Low Ch, (820.3MHz)
1.641 299 ' 3.7 : BB 430 7 aBs
2.461 8.4 i 33 ; 587 43D f 5T
1,641 319 i 3.7 ; B36 A3 706
2.461 30.0 . 33 ; 803 473

Mid Ch, (821.3MHz)
1.643 -30.5 . 32.7 . £2.2 - -49.2
2.496 -28.0 . 31.5 . -58.5 13, 5.5
1.643 -32.6 . 32.1 . 64.3 - 513
2.496 -29.7 . 31.5 . 60.2 - 47.2

High Ch, (823.31liHz])
1.645 303 ' 327
2,467 28.0 . 313
1.645 319 ) 3.7
2467 301 . 33

Rev. 03.03.09
MNote: No other emissions were detected above the system noise floor.
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QPSK/16QAM Band 26 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U14987

Date: 07/16M13

Test Engineer: R Zheng
Configuration: EUT only

Mode: B26 &M har QPSK

Chamber ‘ Pre-amplifer Filter

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

f SGreading: Ant. Pol. | Distance | Preamp Filter ERP
GHz (dBm) (HIV) (dB) (dBm)
Mid Ch, (821.3MHz)
1.643 -29.4 . 327 . 611
2,464 -26.4 . 3.3 . -56.7
1.643 31.8 . 327 . 63.5
2.464 29.7 . 3.3 . -60.0

Rev. 03.03.08
MNote: Mo other emissions were detected above the system noise floor.

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U14987

Date: 07/16M13

Test Engineer: R Zheng
Configuration: EUT anly

Mode: B26 5M har 16QAM

Chamber ‘ Pre-amplifer Filter

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

f SGreading: Ant. Pol. ;| Distance | Preamp Filter ERP
GHz (dBm) (HV) (dB) (dBm)
Mid Ch, (821.3MHz)
1.643 -30.4 . 32.7 . -62.1
2.464 2L/ . 31.3 . 57.8
1.643 32.8 . 32.7 . 64.5
2.464 30.7 . 1.3 . 61.0

Rev. 03.03.08
MNote: Mo other emissions were detected above the system noise floor.
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UAT BAND 5

QPSK Band 5 (1.4 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U14987

Date: 05/24/13

Test Engineer: Roy Zheng
Configuration: EUT only

Mode: TX, LTE B5 1.4M har QPSK

Chamber ‘ Pre-amplifer Filter ‘ Limit

| 3mChamberD  +| \ T145 84498 Filter 1 j ‘ Part 22

f SGreading: Ant.Pol. = Distance | Preamp Filter ERP Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) (dB)
Low Ch, (824.7MHz)
1.649 29.3 3.0 32.7 1.0 B1.0 - 8.0
2.474 321 3.0 M4 1.0 62.5 - 49.5
1.649 3.3 3.0 327 1.0 69.0 - -56.0
2.474 339 3.0 M4 1.0 543 i 51.3

Mid Ch, (836.5MHz)
1.673 -36.8 3.0 32.6 1.0 68.4 - -55.4
2.510 -32.8 3.0 31.5 1.0 63.3 -13. -50.3
1.673 -39.0 3.0 32.6 1.0 -10.6 - -57.6
2.510 -34.7 3.0 31.5 1.0 -65.2 - -52.2

High Ch., (848,30 iz)
1.697 320
2,545 309
1.697 370
2,545 35

Rev. 03.03.09
MNote: No other emissions were detected above the system noise floor.
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160AM Band 5 (1.4 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13014987

Date: 05/24113

Test Engineer: Roy Zheng
Configuration: EUT only

Mode: TX, LTE B5 1.4M har 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

[3mChamberp | | T14684B Filter 1 o[ Pz

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 -30.1 3.0 32.7 1.0 -61.8 -13.0 -48.8
2474 -32.8 3.0 3.4 1.0 £3.2 -13.0 -50.2
1.649 -38.0 3.0 32.7 1.0 69.7 13.0 56.1
2474 -34.6 3.0 31.4 1.0 -65.0 -13.0 -52.0

Mid Ch, (836.5MHz)

1.673 -31.2
2.510 -33.5
1.673 -39.9
2.510 -35.6

High Ch, (848.31iHz)
1.697 335
2.545 319
1,697 378
2.545 KY K]

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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FCC ID: BCG-E2644A

QPSK Band 5 (3.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13014987

Date: 05/23M13

Test Engineer: Roy Zheng
Configuration: EUT only

Mode: TX, LTE B5 3M har QPSK

Chamber ‘ Pre-amplifer Filter ‘ Limit

[3mChamberp  -| | T1458449B Filter 1 - | partz2

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 -31.6 3.0 32.7 1.0 63.3 -13.0 -50.3
2417 -29.0 3.0 3.4 1.0 -59.4 -13.0 46.4
1.651 -36.6 3.0 32.7 1.0 68.3 A13.0 -55.3
2471 -33.5 3.0 31.4 1.0 -63.9 -13.0 -50.9

Mid Ch, (836.5MHz)

1.673 327
2.510 -30.4
1.673 -36.6
2.510 33.4

High Ch, (847.5MHz)
1.695 328
2.543 312
1.695 300
2543 332

Rev. 03.03.09
Mote: No other emissions were detected above the system noise floor.
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FCC ID: BCG-E2644A

160AM Band 5 (3.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13014987

Date: 08/23/13

Test Engineer: Roy Zheng
Configuration: EUT only

Mode: TX, LTE B5 3M har 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

[3mChamberp | | T1458449B Filter 1 - | Pantz2

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 -32.9 3.0 32.7 1.0 -64.6 -13.0 -51.6
2477 -29.7 3.0 3.4 1.0 60.1 -13.0 A7.1
1.651 -37.6 3.0 32.7 1.0 -69.3 13.0 -56.3
2.471 -34.1 3.0 31.4 1.0 -64.5 -13.0 -51.5

Mid Ch, (836.5MHz)

1.673 -33.9
2.510 -31.3
1.673 -31.9
2.510 -34.1

High Ch, (847.5MHz)

1.695 314
2.543 324
1.695 386
2543 341

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

QPSK Band 5 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13014987

Date: 05/24/13

Test Engineer: Roy Zheng
Configuration: EUT only

Mode: TX, LTE B5 5M har QPSK

Chamber ‘ Pre-amplifer Filter ‘ Limit

[3mChamberp  -| | T1458449B Filter 1 - | partz2

f SGreading: Ant.Pol. = Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (829MHz)
1.658 -35.0 3.0 32.6 1.0 66.7 -13.0 53.1
2.487 110.1 3.0 3.4 1.0 79.7 -13.0 92.7
1.658 371 3.0 32.6 1.0 -68.7 A13.0 55.1
2.487 34.7 3.0 31.4 1.0 -65.2 -13.0 52.2

Mid Ch, (836.5MHz)

1.673 -34.9
2.510 -32.1
1.673 -33.9
2.510 33.5

High Ch, (844MHz)
1,668 344
2532 325
1.688 37.0
2532 3248

Rev. 03.03.09
Mote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 5 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13014987

Date: 05/24/13

Test Engineer: Roy Zheng
Configuration: EUT only

Mode: TX, LTE B5 5M har 16QAM

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberD | | T14584498 Filter 1 o[ Pant22

f SGreading: Ant.Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) ; (dB)
Low Ch, (829MHz)
1.658 -35.5 3.0 32.6 1.0 -67.2 -13.0 -54.2
2.487 -33.0 3.0 3.4 1.0 £3.4 -13.0 -50.4
1.658 -37.9 3.0 32.6 1.0 -69.5 A13.0 -56.5
2.487 -35.5 3.0 3.4 1.0 -65.9 -13.0 -52.9

Mid Ch, (836.5MHz)

1.673 -35.7
2.510 -32.8
1.673 -36.6
2.510 343

High Ch, (844NHz)
1.688 353
2532 334
1.688 379
2532 334

Rev. 03.03.09
Note: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

QPSK Band 5 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13014987

Date: 05/24/13

Test Engineer: Roy Zheng
Configuration: EUT only

Mode: TX, LTE B5 10M har QPSK

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberp | | T145844%B Filter 1 o[ Partz2

f SGreading: Ant.Pol. = Distance : Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (829MHz)
1.658 -35.1 3.0 32.6 1.0 -66.8 -13.0 -53.8
2.487 3.1 3.0 3.4 1.0 61.6 -13.0 8.6
1.658 -35.8 3.0 32.6 1.0 67.4 3.0 -54.4
2.487 -34.8 3.0 3.4 1.0 -65.3 -13.0 -52.3

Mid Ch, (836.5MHz)

1.673 -34.9
2.510 -31.9
1.673 -37.2
2.510 -33.1

High Ch, (8441lHz)
1,688 348
2532 3.7
1.688 36.3
2532 338

Rev. 03.03.09
Mote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 5 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13014987

Date: 05/24/13

Test Engineer: Roy Zheng
Configuration: EUT only

Mode: TX, LTE B5 10M har 16QAM

Chamber ‘ Pre-amplifer Filter ‘ Limit

[3mChamberp | | T1458449B Filter 1 - | Pantz2

f SGreading: Ant. Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) ' (dBm) : (dB)
Low Ch, (829MHz)
1.658 -35.1 3.0 32.6 1.0 -67.4 -13.0 -54.4
2.487 -32.4 3.0 3.4 1.0 62.8 -13.0 9.8
1.658 -36.0 3.0 32.6 1.0 -B7.6 13.0 -54.6
2.487 -35.4 3.0 31.4 1.0 -65.9 -13.0 -52.9

Mid Ch, (836.5MHz)

1.673 -35.2
2.510 -32.0
1.673 -31.9
2.510 -33.8

High Ch, (844lHz)
1,688 358
2532 325
1.688 374
2532 351

Rev. 03.03.09
Mote: Mo other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

UAT BAND 13

QPSK Band 13 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U14987

Date: 05/28M13

Test Engineer: Roy Zheng

Configuration: EUT only

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

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberD | | T145844%B Filter 1 - [ Panz

f SGreading: Ant. Pol. : Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (779.5 MHz)
1.559 273 . 329 . -59.2 -13.0 46.2
2.339 -26.1 . 3.1 . -56.3 -13.0 43.3
1.559 29.3 . 32.9 . 61.1 A13.0 48.1
2.339 -271.6 . 31.1 . 517 - 44.7

filid Ch, (783 fiiz)
1.564 275
2.346 269
1.564 294
2.346 282

High Ch, (784.5 MHz)
1.569 573
2.354 266
1.569 9.6
2.354 282

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 13 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U14987

Date: 05/28/13

Test Engineer: Raoy Zheng

Configuration: EUT only

Mode: TX, LTE band 13, 8MHz, 16QAM

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberp | | T14684498 - Filter 1 o[ Panz2

f SGreading: Ant.Pol. | Distance : Preamp @ Filter ERP : Limit | Delta
GHz (dBm) (HV) {m) (dB) (dB) (dBm) : (dBm) . (dB)
Low Ch, (779.5 MHz)
1.559 -28.2 3.0 329 1.0 -60.1 -13.0 A7.1
2.339 26.9 3.0 3.1 1.0 57.1 A13.0 A44.1
1.559 -30.0 3.0 329 1.0 61.8 A13.0 43.8
2.339 -28.3 3.0 3141 1.0 -58.4 -13.0 45.4

WMid Ch, (782 Miiz)

1.564 283
2,306 278
1.564 304
2.346 297

High Ch, (784.5 Hiiz)
1.569 28.4
2.354 275
1,569 30,6
3.354 38.9

Rev. 03.03.09
MNote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

QPSK and 16QAM Band 13 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U14987

Date: 05/28/13

Test Engineer: Roy Zheng

Configuration: EUT only

Mode: T¥, LTE band 13, 10MHz, QPSK/160QAM

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberD | | T1458449B -| Filter 1 - [ Panz

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

QPSK
iiid "Ch, (783 Wiiz)

1.564 213
2,346 26,6
1.564 347
2.346 280

16QAT
Wid Ch, (782 Miiz)

1.564 283
3346 375
1.564 303
2,306 288

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

UAT BAND 17

QPSK Band 17 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U14987

Date: 05/24M13

Test Engineer: Roy Zheng
Configuration: EUT only

Mode: TX, LTE BAT 5M har QPSK

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberp | | T14684498 Filter 1 o[ Panz2

f SGreading: Ant. Pol. ;| Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) : (dBm) : (dB)
Low Ch, (706.5MHz)
1.413 -34.6 . 33.1 . -66.7 -13.0 53.7
2.120 32.3 . 3.6 . £2.9 13.0 9.9
1.413 371 . 33.1 . -69.2 A13.0 -56.2
2.120 -34.4 . 31.6 . -65.0 - -52.0

filid Ch, {10z}
1.420 340
2.130 326
1.420 374
2.130 307

High Ch, (713.51iHz)
1.437 347
2141 334
1.427 36.9
2141 346

Rev. 03.03.09
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 17 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U14987

Date: 05/28/13

Test Engineer: Raoy Zheng
Configuration: EUT only

Mode: TX, LTE BAT 5M har 16QAM

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberp | | T14684498 - Filter 1 o[ Panz2

f SGreading: Ant.Pol. | Distance : Preamp @ Filter ERP : Limit | Delta
GHz (dBm) (HV) {m) (dB) (dB) (dBm) : (dBm) . (dB)
Low Ch, (706.5MHz)
1.413 -28.5 3.0 33.1 1.0 -60.6 -13.0 A7.6
2120 218 3.0 31.6 1.0 58.4 A13.0 45.4
1.413 -30.4 3.0 3341 1.0 62.5 A13.0 49.5
2.120 -29.7 3.0 31.6 1.0 -60.3 -13.0 7.3

Wid Ch, (710MHz)
1.420 286
2.130 759
1.430 306
2130 293

High Ch, (713.50z)
1.427 287
2441 280
1.427 30,8
7441 39.4

Rev. 03.03.09
MNote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

QPSK Band 17 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U14987

Date: 05/28/13

Test Engineer: Raoy Zheng
Configuration: EUT only

Mode: TX, LTE BAT 10M har QPSK

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberp | | T14684498 - Filter 1 o[ Panz2

f SGreading: Ant.Pol. | Distance : Preamp @ Filter ERP : Limit | Delta
GHz (dBm) (HV) {m) (dB) (dB) (dBm) : (dBm) . (dB)
Low Ch, (709MHz)
1.418 211 3.0 33.1 1.0 -59.8 -13.0 16.8
2127 213 3.0 31.6 1.0 57.9 A13.0 44.9
1.418 29.9 3.0 3341 1.0 -62.0 A13.0 49.0
2127 -28.9 3.0 31.6 1.0 -59.5 -13.0 46.5

Wid Ch, (710MHz)

1.420 271
2.130 276
1.430 100.8
2130 280

High Ch, (T11Miiz)

1.427 284
2433 26.9
1.422 29.9
7433 38,7

Rev. 03.03.09
MNote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 17 (10.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project #: 13U14987

Date: 05/28/13

Test Engineer: Raoy Zheng

Configuration: EUT only

Mode: TX, LTE BAT 10M har 16QAM

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberp | | T14684498 - Filter 1 o[ Panz2

f SGreading: Ant.Pol. | Distance : Preamp @ Filter ERP : Limit | Delta
GHz (dBm) (HV) {m) (dB) (dB) (dBm) : (dBm) . (dB)
Low Ch, (709MHz)
1.418 -28.8 3.0 33.1 1.0 -60.9 -13.0 7.9
2127 28.0 3.0 31.6 1.0 58.6 A13.0 456
1.418 31.0 3.0 3341 1.0 -63.1 A13.0 -50.1
2127 -29.8 3.0 31.6 1.0 -60.4 -13.0 A7.4

Wid Ch, (710MHz)
1.420 281
2.130 6.9
1.430 308
2130 291

High Ch, (T11Miiz)
1.427 289
2433 218
1.422 30.8
7433 395

Rev. 03.03.09
MNote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

UAT BAND 25

QPSK Band 25 (1.4 MHz BANDWIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 25 (1.4 MHz BANDWIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

QPSK Band 25 (3.0 MHz BANDWIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 25 (3.0 MHz BANDWIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

QPSK Band 25 (5.0 MHz BANDWIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 25 (5.0 MHz BANDWIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

QPSK Band 25 (10.0 MHz BANDWIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 25 (10.0 MHz BANDWIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

QPSK Band 25 (15.0 MHz BANDWIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 25 (15.0 MHz BANDWIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

QPSK Band 25 (20.0 MHz BANDWIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 25 (20.0 MHz BANDWIDTH)
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

UAT BAND 26

QPSK Band 26 (3.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project & 13U14987

Date: 0711613

Test Engineer: R Zheng
Configuration: EUT only

Mode: B26 3M har QPSK

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberp .| | T145844%B Filter 1 o[ Pz

f SGreading. Ant.Pol. | Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (H\V) (m) (dB) (dB) (dBm) : (dBm) | (dB)
Low Ch, (820.3MHz)
1.641 -21.6 3.0 32.7 1.0 -59.3 -13.0 46.3
2.461 216 3.0 M3 1.0 571.9 130 449
1.641 301 3.0 327 1.0 51.8 3.0 48.8
2.461 29.2 3.0 M3 1.0 59.5 A13.0 46.5

Mid Ch, (821.3MHz)

1.643 21.7
2.496 -21.5
1.643 -28.8
2.496 -28.1

High Ch. (822.3Hiz)

1.645 26.6
7467 780
1.645 294
2467 293

Rev. 03.03.09
Mote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11 DATE: JULY 22, 2013
FCC ID: BCG-E2644A

160AM Band 26 (3.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company: Apple

Project # 13U14987

Date: 07/16M13

Test Engineer: R Zheng
Configuration: EUT anly

Mode: B26 3M har 16QAM

Chamber Pre-amplifer Filter ‘ Limit

[3mChamberp | | T145844B Filter 1 - [ Panz

f SGreading: Ant. Pol. : Distance | Preamp Filter ERP Limit | Delta
GHz (dBm) (HIV) (m) (dB) (dB) (dBm) | (dBm) : (dB)
Low Ch, (820.3MHz)
1.641 -28.2 3.0 327 1.0 -59.9 -13.0 46.9
2.461 -28.0 3.0 313 1.0 -58.3 -13.0 45.3
1.641 .3 3.0 32.7 1.0 £3.0 -13.0 -50.0
2.461 -30.4 3.0 3.3 1.0 60.7 A13.0 A7.7

Mid Ch, (821.3MHz)
1.643 -28.3 3.0 32.7 1.0 -60.0 -13.0 A7.0
2.496 2171 3.0 31.5 1.0 -58.2 -13.0 45.2
1.643 -29.6 3.0 327 1.0 £1.3 13.0 48.3
2.496 -29.1 3.0 3.5 1.0 -59.6 -13.0 46.6

High Ch, (622, 31Kz
1.645 977 . 397
2467 287 . M3
1.645 303 . 327
7467 304 ) 3.3

Rev. 03.03.09
MNote: No other emissions were detected above the system noise floor.
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REPORT NO: 13U14987- 11
FCC ID: BCG-E2644A

DATE: JULY 22, 2013

QPSK/16QAM Band 26 (5.0 MHz BANDWIDTH)

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Apple

13U14987
0711613

R Zheng

EUT only

B26 5M har QPSK

-

Ant. Pol.
(HV)

Filter

Pre-amplifer
‘ T145 84498

Chamber

| 3m Chamber D Filter 1

f SG reading
GHz (dBm)
Mid Ch, (821.3MHz)
1.643 -29.2
2.464 -27.6
1.643 21.9
2.464 -28.5

Filter ERP

(dBm)

Distance | Preamp

(dB)

32.1
3.3
32.1
31.3

60.9
-91.9
-59.6
-58.8

Rev. 03.03.08
MNote: Mo other emissions were detected above the system noise floor.

Compliance Certification Services
Above 1GHz High Frequency Substitution Measurement

Company:
Project #:
Date:

Apple
13U14987
07/16/13

Test Engineer:
Configuration:

R Zheng
EUT only

Mode: B26 5M har 16QAM

-

Ant. Pol.
(HV)

Filter
Filter 1

Pre-amplifer
‘ T145 84498

Chamber
| 3m Chamber D

-

f SG reading
GHz (dBm)
Mid Ch, (821.3MHz)
1.643 -30.1
2.464 28.6
1.643 -28.8
2.464 29.4

Filter ERP

(dBm)

Distance : Preamp

(dB)

32.7
3.3
32.1
3.3

61.8
-58.9
60.5
-59.7

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