REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

HIGH CHANNEL RESTRICTED, PEAK, VERT
s Aglent R_T [FregiChamel |

Mkr1 5.387 58 GHz Conter F

enter Freq

Ref 110 dBpY #Atten 0 dB 61.46 dByv Il - 40500000 GHz
#Peak

Start Freq

5.35000000 GHz

Stop Freg

5. 46000000 GHz

CF Step
11.0000000 MHz
Auto hdan

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz H#VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
i Agllent R T [Freq/Channel |

Mkr1 5.378 05 GHz Conter F

enter Freq

Ref 110 dBpY #Atten 0 dB 92.76 dByv Il - Jnenn0o0 GHz
#Peak

Start Freq

5.35000000 GHz

Stop Freq

546000000 GHz

CF Step
11.0000000 MHz
Auto hdan

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #WVBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:
Project #:

Company:
Test Target:
Mode Oper:

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13

12U14745
Apple Inc.
FCC Clas
HT20 3TX

sB
CDD

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain
Distance Correct to 3 meters
Average Field Strength @ 3 m
Calculated Peak Field Strength
High Pass Filter

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f
GHz

Dist
(m)

Read
dBuVv

AF
dB/m

CL
dB

Amp
dB

D Corr
dB

Fltr
dB

Corr.
dBuV/m

Limit
dBuV/m

Margin
dB

Ant. Pol.
V/H

5260 MHz

3TXCDD

15.780

3.0

33.8

38.2

13.1

-31.9

0.0

0.7

53.9

74.0

-20.1

15.780

3.0

23.3

38.2

13.1

-31.9

0.0

0.7

43.5

54.0

-10.5

15.780

3.0

33.2

38.2

13.1

-31.9

0.0

0.7

534

74.0

-20.6

15.780

3.0

23.7

38.2

13.1

-31.9

0.0

0.7

43.9

54.0

-10.1

TITKIK

5300 MHz

3TXCDD

15.900

3.0

33.2

37.8

13.2

-31.8

0.0

0.7

53.0

74.0

-21.0

15.900

3.0

23.5

37.8

13.2

-31.8

0.0

0.7

43.3

54.0

-10.7

15.900

3.0

33.7

37.8

13.2

-31.8

0.0

0.7

535

74.0

-20.5

15.900

3.0

26.0

37.8

13.2

-31.8

0.0

0.7

45.8

54.0

-8.2

<{<|TiT

5320 MHz

3TXCDD

15.960

3.0

33.0

37.6

13.2

-31.8

0.0

0.7

52.7

74.0

15.960

3.0

23.1

37.6

13.2

-31.8

0.0

0.7

42.8

54.0

15.960

3.0

33.5

37.6

13.2

-31.8

0.0

0.7

53.1

74.0

15.960

3.0

22.8

37.6

13.2

-31.8

0.0

0.7

425

54.0

TITKI<

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

9.2.16.
BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent

R T

TX ABOVE 1 GHz, 802.11n HT20 CDD 3TX MODE, 5.3 GHz

Freg/Channel

Ref 110 dBpY #Atten 0 dB

Mkr1 5.403 90 GHz
61.47 dByv

#FPeak
Log

10
dB/

Offst
229

dB
Dl

Center Freq
&.40500000 GHz
Start Freq
535000000 GHz
Stop Freq
546000000 GHz

74.0
dBv

[

CF Step
11.0000000 hHz
Auto hdan|

51 w2
53 FC

=)

FTun

Swip

Center 5.405 00 GHz

#Res BW 1 MHz #WBW 3 MHz

Span 110 MHz
Sweep 1 ms (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track

On Oif

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent

R T

Freg/Channel

Ref 110 dBpY #Atten 0 dB

Mkr1 5.404 82 GHz
52.79 dByv

#FPeak
Log

10
dB/

Offst
229

dB
Dl

Center Freq
&.40500000 GHz
Start Freq
535000000 GHz
Stop Freq
546000000 GHz

54.0
dBv

#P Ay

CF Step
11.0000000 hHz
Auto hdan|

51 w2
53 FC

=(f):
FTun

Swip

Start 5.350 00 GHz

#Res BW 1 MHz #VBW 10 Hz

Stop 5.460 00 GHz

Sweep 8.577 s (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track

On Oif

Page 803

of 921

UL VERIFICAITON SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701H
FAX: (510) 661-0888

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



REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

HIGH CHANNEL RESTRICTED, PEAK, VERT
5 Agient R_T_[Freq/Channel |

Mkr1 5.395 28 GHz Centor E

enter Freq

Ref 110 dBpY #Atten 0 dB 60.68 dBLV _f - 40200000 GHz
#Peak

Start Freq

£.3A000000 GHz

Stop Freq

546000000 GHz

CF Step
11.0000000 kHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.405 00 GHz Span 110 MHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
4 Agllent R T [Freg/Channel |

Mkr1 4.395 10 GHz Centor E

enter Freq

Ref 110 dBpY #Atten 0 dB 243 dBuV | - 40200000 GHz
#Peak

Start Freq

£.3A000000 GHz

Stop Freqg

546000000 GHz

CF Step
11.0000000 hHz
Auta tlan)

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.405 00 GHz Span 110 MHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:
Project #:

Company:
Test Target:
Mode Oper:

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13

12U14745
Apple Inc.
FCC Clas
HT20 3TX

sB
CDD

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain
Distance Correct to 3 meters
Average Field Strength @ 3 m
Calculated Peak Field Strength
High Pass Filter

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f
GHz

Dist
(m)

Read
dBuVv

AF
dB/m

CL
dB

Amp
dB

D Corr
dB

Fltr
dB

Corr.
dBuV/m

Limit
dBuV/m

Margin
dB

Ant. Pol.
V/H

5260 MHz

3TXCDD

15.780

3.0

33.8

38.2

13.1

-31.9

0.0

0.7

53.9

74.0

-20.1

15.780

3.0

23.3

38.2

13.1

-31.9

0.0

0.7

43.5

54.0

-10.5

15.780

3.0

33.2

38.2

13.1

-31.9

0.0

0.7

534

74.0

-20.6

15.780

3.0

23.7

38.2

13.1

-31.9

0.0

0.7

43.9

54.0

-10.1

TITKIK

5300 MHz

3TXCDD

15.900

3.0

33.2

37.8

13.2

-31.8

0.0

0.7

53.0

74.0

-21.0

15.900

3.0

23.5

37.8

13.2

-31.8

0.0

0.7

43.3

54.0

-10.7

15.900

3.0

33.7

37.8

13.2

-31.8

0.0

0.7

535

74.0

-20.5

15.900

3.0

26.0

37.8

13.2

-31.8

0.0

0.7

45.8

54.0

-8.2

<{<|TiT

5320 MHz

3TXCDD

15.960

3.0

33.0

37.6

13.2

-31.8

0.0

0.7

52.7

74.0

15.960

3.0

23.1

37.6

13.2

-31.8

0.0

0.7

42.8

54.0

15.960

3.0

33.5

37.6

13.2

-31.8

0.0

0.7

53.1

74.0

15.960

3.0

22.8

37.6

13.2

-31.8

0.0

0.7

425

54.0

TITKI<

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

9.2.17. TX ABOVE 1 GHz, 802.11n HT40 1TX MODE, 5.3 GHz BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

4 Agilent 17:02:13 Mar 16, 2013 R T |Freg/Channel

Mkr1 5.352 38 GHz Conter F

enter Freq
23;::0 e #tton 0 d 63.02 4BV _fl - snsononn Gz
Loy
10 Start Freqg
dB/ 535000000 GHz
Offst
152
dB Stop Freq
oI 5 46000000 GHz

74.0
dBy CF Step

11.0000000 MHz
[ Auto [SET

51 V2 Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track

Swp On off

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
e Agilent 17:03:14 Mar 16, 2013 R T [Freg/Channel |

Mkr1 5.387 03 GHz Center F
anter Freq
Ref 110 dBpY/ #Atten 0 dB 9237 4BV Il - Jnennoo0 GHz
#Peak
Start Freq
£.35000000 GHz

Stop Freqg
546000000 GHz

CF Step
11.0000000 MHz
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swip On Off

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

HIGH CHANNEL RESTRICTED, PEAK, VERT
e Agilent 17:08:17 Mar 16, 2013 BT |Fre§IChanneI I

Mkr1 5.350 73 GHz Corter F

Ref 110 dBp #Atten 0 dB 60.51 dByv enter Freq

: L = EX || 540500000 GHz
#Peak
Loy
10 Start Freqg
dB/ £.35000000 GHz
Offst
15.2
dB Stop Freq
DI 545000000 GHz

1

74.0

B b CF Step
11.0000000 MHz

L Auto talan|

S1 w2 Freq Offset

53 FC 0.00000000 Hz

=(f): )

FTun Signal Track

Swp On off

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
e Agilent 17:09:25 Mar 16, 2013 R T |Freg/Channsl

Mkr1 5.350 55 GHz Corter F

enter Freq
Ref 110 dBypY #Atten 0 dB 50.73 4B I - Jnennoon GHz
#Peak
Log
10 Start Freq
dB/ 535000000 GHz
Offst
15.2
s Stop Freq
. 5 46000000 GHz

54.0
dByv CF Step

11.0000000 MHz
#F'A\rg Auto m

512 Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track
On Off

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #WBW 10 Hz Sweep 8.577 s (601 pis)

Swip
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:

Project #:
Company:

Test Target:
Mode Oper:

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13
12U14745
Apple Inc

FCC Class B
HT40 3TXCDD

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

Distance Correct to 3 meters

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

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f
GHz

Dist
(m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

D Corr{ Fltr { Corr.
dB dB idBuV/m

Margin
dB

Ant. Pol.
V/H

5270 MHz

3TXCDD

15.810

3.0

33.9

38.1

13.1

-31.9

0.0 0.7 1 53.9

-20.1

15.810

3.0

24.5

38.1

13.1

-31.9

0.0 0.7 i 445

-9.5

15.810

3.0

33.4

38.1

13.1

-31.9

0.0 0.7 i 53.5

-20.5

15.810

3.0

23.6

38.1

13.1

-31.9

0.0 0.7 i 43.6

-10.4

5310 MHz

3TXCDD

15.930

3.0

32.6

37.7

13.2

-31.8

0.0 0.7 i 52.3

-21.7

15.930

3.0

23.4

37.7

13.2

-31.8

0.0 0.7 i 43.1

-10.9

15.930

3.0

33.2

37.7

13.2

-31.8

0.0 0.7 52.9

-21.1

15.930

3.0

26.2

37.7

13.2

-31.8

0.0 0.7 { 459

-8.1

Rev.4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

9.2.18. TX ABOVE 1 GHz, 802.11n HT40 CDD 2TX MODE, 5.3 GHz
BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent R T |FregiChannel

Mkr1 5.350 00 GHz Cortor F

enter Freq
Ref 110 dBpY #Atten 0 dB 61.33 BV f - 40200000 GHz
#Peak
Log
10 Start Freq
dB/ £.3A000000 GHz
Offst
229
2 Stop Freq
. 546000000 GHz

74.0
dByv CF Step

11.0000000 WHz
L Auto tlan|

51 vz Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track
On Off

Swp

Center 5.405 00 GHz Span 110 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
s Agilent R T [Freg/Channel |

Mkr1 5.350 00 GHz Cortor F

enter Freq

Ref 110 dBpY #Atten 0 dB .04 dBuV - 40200000 GHz
#Peak

Start Freq

£.3A000000 GHz

Stop Freq

546000000 GHz

CF Step
11.0000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Start 5.350 00 GHz Stop 5.460 00 GHz | ‘
#Res BW 1 MHz #WVBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

HIGH CHANNEL RESTRICTED, PEAK, VERT
5 Agient R_T_[Freq/Channel |

Mkr1 5.394 00 GHz Conter F

Ref 110 dBpv #Atten 0 dB 60.70 dByY enter -req

4 - = EZ || 5.40500000 GHz
#Peak

Start Freq

535000000 GHz

Stop Freq

546000000 GHz

CF Step
11.0000000 hHz
Ao hdan|

Fraq Offset
0.00000000 Hz

Signal Track
Swip On Off

Center 5.405 00 GHz Span 110 MHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
e Agilent R T |Fre§fChanneI |

Mkr1 5.387 03 GHz Conter F

Ref 110 dBpv #Atten 0 dB 50.82 By enter -req

5 - = B 1| 540500000 GHz
#Peak

Start Freq

535000000 GHz

Stop Freq

546000000 GHz

CF Step
11.0000000 hHz
Ao hdan|

Fraq Offset
0.00000000 Hz

Signal Track
Swip On Off

Center 5.405 00 GHz Span 110 MHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:

Project #:
Company:

Test Target:
Mode Oper:

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13
12U14745
Apple Inc

FCC Class B
HT40 3TXCDD

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

Distance Correct to 3 meters
Average Field Strength @ 3 m
Calculated Peak Field Strength
High Pass Filter

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f
GHz

Dist
(m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

D Corr|{ Fltr { Corr.
dB dB idBuV/m

Margin
dB

Ant. Pol.
V/H

5270 MHz

3TXCDD

15.810

3.0

33.9

38.1

13.1

-31.9

0.0 0.7 i 539

-20.1

15.810

3.0

24.5

38.1

13.1

-31.9

0.0 0.7 § 445

-9.5

15.810

3.0

33.4

38.1

13.1

-31.9

0.0 0.7 i 535

-20.5

15.810

3.0

23.6

38.1

13.1

-31.9

0.0 0.7 i 436

-10.4

5310 MHz

3TXCDD

15.930

3.0

32.6

37.7

13.2

-31.8

0.0 0.7 i 523

-21.7

15.930

3.0

23.4

37.7

13.2

-31.8

0.0 0.7 i 43.1

-10.9

15.930

3.0

33.2

37.7

13.2

-31.8

0.0 0.7 52.9

-21.1

15.930

3.0

26.2

37.7

13.2

-31.8

0.0 0.7 § 459

-8.1

Rev.4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

9.2.19. TX ABOVE 1 GHz, 802.11n HT40 CDD 3TX MODE, 5.3 GHz
BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent R T |Ereg/Channel

Mkr1 5.376 77 GHz Center F

enter Freg

Ref 110 dBpY #Atten 0 dB 3930 4BVl - sns00000 GHz
#Peak

Start Freq

£.35000000 GHz

Stop Freq

£.45000000 GHz

CF Step
11.0000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp on Off

Center 5.405 00 GHz Span 110 MHz ‘
#HRes BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
W Agilent R T |FrequhanneI |

Mkr1 5.393 08 GHz Certer E

enter Freq

Ref 110 dBy #Atten 0 dB 3091 4BV f - 40200000 GHz
#Peak

Start Freq

535000000 GHz

Stop Freq

546000000 GHz

CF Step
11.0000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp on Off

Start 5.350 00 GHz Stop 5.460 00 GHz | ‘
#HRes BW 1 MHz #JVBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

HIGH CHANNEL RESTRICTED, PEAK, VERT
i Agilent R T |Freg/Channel

Mkr1 5.374 20 GHz Center E

enter Freq
Ref 110 dBpY/ #htten 0 dB 9.7 4BV - 40200000 GHz
#Peak
Log
10 Start Freq
dB/ 535000000 GHz
Offst
229
2 Stop Freq
o £ 46000000 GHz

74.0
dByv CF Step

11.0000000 tHz
L Luto Ilan

S1ov2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swip on O

Center 5.405 00 GHz Span 110 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
i Agilent R T |Freg/Channel

Mkr1 5.350 00 GHz Center E

enter Freq
Ref 110 dBpY #Atten 0 dB 49.96 dBuV_f - 40200000 GHz
#Peak
Log
10 Start Freq
dB/ 535000000 GHz
Offst
229
2 Stop Freq
o £ 46000000 GHz

54.0
dByv CF Step

11.0000000 tHz
#P Aury Auta Ilan)

S1ov2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swip on O

Center 5.405 00 GHz Span 110 MHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:

Project #:
Company:

Test Target:
Mode Oper:

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13
12U14745
Apple Inc

FCC Class B
HT40 3TXCDD

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

Distance Correct to 3 meters
Average Field Strength @ 3 m
Calculated Peak Field Strength
High Pass Filter

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f
GHz

Dist
(m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

D Corr|{ Fltr { Corr.
dB dB idBuV/m

Margin
dB

Ant. Pol.
V/H

5270 MHz

3TXCDD

15.810

3.0

33.9

38.1

13.1

-31.9

0.0 0.7 i 539

-20.1

15.810

3.0

24.5

38.1

13.1

-31.9

0.0 0.7 § 445

-9.5

15.810

3.0

33.4

38.1

13.1

-31.9

0.0 0.7 i 535

-20.5

15.810

3.0

23.6

38.1

13.1

-31.9

0.0 0.7 i 436

-10.4

5310 MHz

3TXCDD

15.930

3.0

32.6

37.7

13.2

-31.8

0.0 0.7 i 523

-21.7

15.930

3.0

23.4

37.7

13.2

-31.8

0.0 0.7 i 43.1

-10.9

15.930

3.0

33.2

37.7

13.2

-31.8

0.0 0.7 52.9

-21.1

15.930

3.0

26.2

37.7

13.2

-31.8

0.0 0.7 § 459

-8.1

Rev.4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

9.2.20. TX ABOVE 1 GHz, 802.11ac VHT80 1TX MODE, 5.3 GHz BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent 13:31:59 Mar 18, 2013 R T |Freg/Channsl

Mkr1 5.355 32 GHz

Center Freq
Ref 110 dByY #Atten 0 dB 61.63 dByv
apoak = Bl 540500000 GHz

Start Freq
5.35000000 GHz
Stop Freq
5.46000000 GHz

CF Step
11.0000000 MHz
Auto hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
On off

Swp

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
5 Agilent 13:33:18 Mar 18,2013 R T [FregiCharnel |

Mkr1 5.351 28 GHz Conter F

enter Freq
Ref 110 dBypY #Atten 0 dB 92.14 4BV Il - Jnennoo0 GHz
#Peak
Log
10 Start Freq
dB/ 535000000 GHz
Offst
15.1
A Stop Freq
o 5 46000000 GHz

54.0
dBpv CF Step

11.0000000 MHz
#P Ay L, At an|

S1v2 Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track
Swip On off

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #VBW 1.8 kHz Sweep 47.66 ms (601 pts)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 13:36:03 Mar 18, 2013 BT |Fre§f6hannel I
Mkr1 5.351 28 GHz Conter F
enier Fred
Ref 110 dBpY #Atten 0 dB 70.35 dBpv £ 0500000 GHa
#Peak
Log
10 Start Freq
dB/ 5.35000000 GHz
Offst
15.1
dB Stop Freq
B 546000000 GHz
DI ©
74.0
dBy CF Step
11.0000000 MHz
Lo Auto tddan|
51 w2 Freg Offset
33 FC 0.00000000 Hz
v Signal Track
FTun ignal Trac
Swp On off
Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
i Agllent 13.37.08 Mar 18, 2013

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.353 30 GHz
53.20 dBpv

#Peak

Center Freq
540500000 GHz
Start Freq
5.35000000 GHz
Stop Freq
546000000 GHz

CF Step
11.0000000 MHz
Auto hdan

Swip

Center 5.405 00 GHz
#Hes BW 1 MHz

#VBW 1.8 kHz

Span 110 MHz
Sweep 47.68 ms (601 pis)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:
Project #:

Company:
Test Target:
Mode Oper:

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13

12U14745

Apple Inc

FCC Class B
HT80 3TXCDD CH42, CH58, CH106, CH138

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

Distance Correct to 3 meters

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

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f
GHz

Dist
(m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

D Corr{ Fltr { Corr. | Limit
dB dB dBuV/m{dBuV/m

Marginj Ant. Pol.
dB V/H

5210 MHz

3TXCDD

15.630

3.0

34.1

38.7

13.0

-31.9

0.0 0.7 i 546 74.0

-19.4

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443 54.0

-9.7

15.630

3.0

33.5

38.7

13.0

-31.9

0.0 0.7 i 541 74.0

-19.9

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443 54.0

I ITi<i<
>ioi>iv

-9.7

5290 MHz

3TXCDD

15.630

3.0

32.9

38.7

13.0

-31.9

0.0 0.7 i 535 74.0

-20.5

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443 54.0

-9.7

15.630

3.0

33.3

38.7

13.0

-31.9

0.0 0.7 i 538 74.0

-20.2

15.630

3.0

24.0

38.7

13.0

-31.9

0.0 0.7 1 446 54.0

<i<iTiT
>io{>iv

-9.4

5530 MHz

3TXCDD

11.060

3.0

34.0

38.4

10.6

-33.5

0.0 0.7 i 50.2 74.0

11.060

3.0

27.3

38.4

10.6

-33.5

0.0 0.7 i 435 54.0

11.060

3.0

33.5

38.4

10.6

-33.5

0.0 0.7 i 49.7 74.0

11.060

3.0

24.2

38.4

10.6

-33.5

0.0 0.7 i 404 54.0

I ITi<i<
>ioi>»iv

5690 MHz

3TXCDD

11.380

3.0

33.3

38.8

11.0

-33.2

0.0 0.7 i 50.6 74.0

11.380

3.0

23.7

38.8

11.0

-33.2

0.0 0.7 i 410 54.0

11.380

3.0

33.3

38.8

11.0

-33.2

0.0 0.7 i 50.6 74.0

11.380

3.0

23.3

38.8

11.0

-33.2

0.0 0.7 i 40.6 54.0

<i<iTiT
>io>iv

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

9.2.21.

RESTRICTED BANDEDGE (HIGH CHANNEL)

TX ABOVE 1 GHz, 802.11ac VHT80 2TX MODE, 5.3 GHz BAND

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 13:22:21 Mar 18,2013

R T |FrequhanneI |

Ref 110 dBpY #Atten 0 dB

Mkr1 5.361 18 GHz

62.94 4By Center Freqg

5.40500000 GHz

#Feak
Log

10
dB/

Offst
15.1

Start Freq
£.35000000 GHz

dB
DI

Stop Freqg
546000000 GHz

74.0
By

CF Step

Lol

11.0000000 MHz
Auto Man

51 W2
33 FC

Freq Offset
0.00000000 Hz

=(f):
FTun

Signal Track

On off

Swp

Center 5.405 00 GHz

#Res BYW 1 MHz #YBW 3 MHz

Span 110 MHz
Sweep 1 ms 601 pts)

—

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

W Agilent 13:23:39 Mar 18, 2013

R T |Freg/Channel

Ref 110 dBpY #Atten 0 dB

Mkr1 5.352 20 GHz
53.46 dBp

#Peak
Loy

Center Freq
540500000 GHz

10
dB/

Offst
15.1

Start Freq
£.35000000 GHz

dB
DI

Stop Freq
5.46000000 GHz

54.0
dByv

CF Step

#Pg | o

11.0000000 MHz
Auto hdan|

51 W2
53 FC

#(f:

Freq Offset
0.00000000 Hz

FTun
Swip

Signal Track
On Off

Center 5.405 00 GHz

#Res BYW 1 MHz #VBW 1.8 kHz

Sweep 47.68 ms (601 pis)

Span 110 MHz

—
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

HIGH CHANNEL RESTRICTED, PEAK, VERT
- Agilent 13:27:23 Mar 18,2013 R T |Freg/Channel

Mkr1 5.355 87 GHz Center F

enter Freq
Ref 110 dBypY #Atten 0 dB 62.79 4B Il o Jnennoon GHz
#Peak
Log
10 Start Freq
dB/ 535000000 GHz
Offst
15.1
A Stop Freq
o 546000000 GHz

74.0
dBy CF Step

11.0000000 MHz
[ At an|

51 V2 Freq Offset
53 FC 0.00000000 Hz

:Qun Signal Track
Swip On off

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms 601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
e Agilent 13:28:22 Mar 18, 2013 R T |Freg/Channel

Mkr1 5.350 55 GHz Conter F

Ref 110 dBp #Atten 0 dB 52.73 dByv enter Freq

: L = EX || 540500000 GHz
#Peak
Log
10 Start Freq
dB/ £.35000000 GHz
Offst
15.1
dB Stop Freq
DI £.45000000 GHz

340
dBy CF Step

11.0000000 MHz
#PA\I'Q Auto m

512 Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track
Swp On Ctf

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #VBW 1.8 kHz Sweep 47.68 ms (G601 pts)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:
Project #:

Company:
Test Target:
Mode Oper:

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13

12U14745

Apple Inc

FCC Class B
HT80 3TXCDD CH42, CH58, CH106, CH138

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

Distance Correct to 3 meters

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

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f
GHz

Dist
(m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

D Corr{ Fltr { Corr. | Limit
dB dB dBuV/m{dBuV/m

Marginj Ant. Pol.
dB V/H

5210 MHz

3TXCDD

15.630

3.0

34.1

38.7

13.0

-31.9

0.0 0.7 i 546 74.0

-19.4

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443 54.0

-9.7

15.630

3.0

33.5

38.7

13.0

-31.9

0.0 0.7 i 541 74.0

-19.9

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443 54.0

I ITi<i<
>ioi>iv

-9.7

5290 MHz

3TXCDD

15.630

3.0

32.9

38.7

13.0

-31.9

0.0 0.7 i 535 74.0

-20.5

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443 54.0

-9.7

15.630

3.0

33.3

38.7

13.0

-31.9

0.0 0.7 i 538 74.0

-20.2

15.630

3.0

24.0

38.7

13.0

-31.9

0.0 0.7 1 446 54.0

<i<iTiT
>io{>iv

-9.4

5530 MHz

3TXCDD

11.060

3.0

34.0

38.4

10.6

-33.5

0.0 0.7 i 50.2 74.0

11.060

3.0

27.3

38.4

10.6

-33.5

0.0 0.7 i 435 54.0

11.060

3.0

33.5

38.4

10.6

-33.5

0.0 0.7 i 49.7 74.0

11.060

3.0

24.2

38.4

10.6

-33.5

0.0 0.7 i 404 54.0

I ITi<i<
>ioi>»iv

5690 MHz

3TXCDD

11.380

3.0

33.3

38.8

11.0

-33.2

0.0 0.7 i 50.6 74.0

11.380

3.0

23.7

38.8

11.0

-33.2

0.0 0.7 i 410 54.0

11.380

3.0

33.3

38.8

11.0

-33.2

0.0 0.7 i 50.6 74.0

11.380

3.0

23.3

38.8

11.0

-33.2

0.0 0.7 i 40.6 54.0

<i<iTiT
>io>iv

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

9.2.22.

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 131225 Mar 18,2013

TX ABOVE 1 GHz, 802.11ac VHT80 3TX MODE, 5.3 GHz BAND

R T |FrequhanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 %5.351 28 GHz
68.02 By Center Freq

5.40500000 GHz

#Feak
Log

10
dB/

Offst
15.1

Start Freq
£.35000000 GHz

dB
DI

Stop Freqg
546000000 GHz

740
By |

CF Step

Lol

51 W2
33 FC

11.0000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

=(f):
FTun

Signal Track
On off

Swp

Center 5.405 00 GHz
#Res BW 1 MHz

#YBW 3 MHz

Span 110 MHz |
Sweep 1 ms 601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

W Agilent 13:13:23 Mar 18, 2013

R T |Freg/Channel

Ref 110 dBpY

#Atten 0 dB

#Peak
Loy

Mkr1 5.350 55 GHz Contor E
ener Fred
32.49 BV 2 sna00000 GHz

10
dB/

Offst
15.1

Start Freq
£.35000000 GHz

dB
DI

Stop Freq
5.46000000 GHz

54.0
dByv

CF Step

#P Ay

11.0000000 MHz
Auto hdan|

51 W2
53 FC

#(f:

Freq Offset
0.00000000 Hz

FTun
Swip

Signal Track
On Off

Center 5.405 00 GHz
#Hes BW 1 MHz

#VBW 1.8 kHz

Span 110 MHz |
Sweep 47.68 ms (601 pis)

Page 821 of 921

UL VERIFICAITON SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (510) 771-1000

FORM NO: CCSUP4701H
FAX: (510) 661-0888



REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HIGH CHANNEL RESTRICTED, PEAK, VERT
- Agilent 13:16:48 Mar 18,2013 R T |Freg/Channel

Mkr1 5.353 85 GHz Center F

enter Freq
Ref 110 dBypY #Atten 0 dB 62.29 4B Il - Jnennoo0 GHz
#Peak
Log
10 Start Freq
dB/ 535000000 GHz
Offst
15.1
A Stop Freq
o 546000000 GHz

74.0
dBy | 9 CF Step

11.0000000 MHz
[ At an|

51 V2 Freq Offset
53 FC 0.00000000 Hz

:Qun Signal Track
On off

Span 110 MHz |
Sweep 1 ms 601 pts)

Swip

Center 5.405 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
e Agilent 13:17:52 Mar 18, 2013 R T

Mkr1 5.354 03 GHz Conter F

Ref 110 dBp #Atten 0 dB 52.64 dByv enter Freq

: L = EX || 540500000 GHz
#Peak
Log
10 Start Freq
dB/ £.35000000 GHz
Offst
15.1
dB Stop Freq
DI £.45000000 GHz

340
dBy CF Step

Freg/Channel

11.0000000 MHz
#PA\I'Q Auto m

512 Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track

On off

Span 110 MHz |
Sweep 47.68 ms (G601 pts)

Swp

Center 5.405 00 GHz
#HRes BW 1 MHz

#VBW 1.8 kHz
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:
Project #:

Company:
Test Target:
Mode Oper:

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13

12U14745

Apple Inc

FCC Class B
HT80 3TXCDD CH42, CH58, CH106, CH138

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

Distance Correct to 3 meters

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

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f
GHz

Dist
(m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

D Corr{ Fltr { Corr. | Limit
dB dB dBuV/m{dBuV/m

Marginj Ant. Pol.
dB V/H

5210 MHz

3TXCDD

15.630

3.0

34.1

38.7

13.0

-31.9

0.0 0.7 i 546 74.0

-19.4

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443 54.0

-9.7

15.630

3.0

33.5

38.7

13.0

-31.9

0.0 0.7 i 541 74.0

-19.9

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443 54.0

I ITi<i<
>ioi>iv

-9.7

5290 MHz

3TXCDD

15.630

3.0

32.9

38.7

13.0

-31.9

0.0 0.7 i 535 74.0

-20.5

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443 54.0

-9.7

15.630

3.0

33.3

38.7

13.0

-31.9

0.0 0.7 i 538 74.0

-20.2

15.630

3.0

24.0

38.7

13.0

-31.9

0.0 0.7 1 446 54.0

<i<iTiT
>io{>iv

-9.4

5530 MHz

3TXCDD

11.060

3.0

34.0

38.4

10.6

-33.5

0.0 0.7 i 50.2 74.0

11.060

3.0

27.3

38.4

10.6

-33.5

0.0 0.7 i 435 54.0

11.060

3.0

33.5

38.4

10.6

-33.5

0.0 0.7 i 49.7 74.0

11.060

3.0

24.2

38.4

10.6

-33.5

0.0 0.7 i 404 54.0

I ITi<i<
>ioi>»iv

5690 MHz

3TXCDD

11.380

3.0

33.3

38.8

11.0

-33.2

0.0 0.7 i 50.6 74.0

11.380

3.0

23.7

38.8

11.0

-33.2

0.0 0.7 i 410 54.0

11.380

3.0

33.3

38.8

11.0

-33.2

0.0 0.7 i 50.6 74.0

11.380

3.0

23.3

38.8

11.0

-33.2

0.0 0.7 i 40.6 54.0

<i<iTiT
>io>iv

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

9.2.23.

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

W Agilent 11:31:22 Mar 16, 2013

R T

TX ABOVE 1 GHz, 802.11n HT20 BF 3TX MODE, 5.3 GHz BAND

Freg/Channel

Ref 110 dBpY #Atten 0 dB

Mkr1 5.394 00 GHz
63.96 dBpv

#Peak

Center Freq
540500000 GHz
Start Freq
5.35000000 GHz
Stop Freq
546000000 GHz

CF Step
11.0000000 MHz
Auto hdan|

Swp

Center 5.405 00 GHz
#HRes BW 1 MHz

#VBW 3 MHz

Span 110 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent 11:33:67 Mar 16, 2013

R T

|FrquChanneI |

Ref 110 dBpY #Atten 0 dB

Mkr1 5.398 22 GHz
53.43 dBpv

#Feak
Log

10
dB/

Offst
21

dB
]l

Center Freq
540500000 GHz
Start Freq
5.35000000 GHz
Stop Freq
546000000 GHz

54.0
dBv

#P Ay

CF Step
110000000 MHz

Auto hdan|

21 Wy
23 FC

=(f):
FTun

Swip

Start 5.350 00 GHz ™
#Res BW 1 MHz

#VBW 10 Hz

Stop 5.460 00 GHz
Sweep 8.577 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 11:37:48 Mar 16, 2013 BT |Fre§f6hannel I
Mkr1 5.406 28 GHz Conter F
enter Freg

Ref 110 dBpY #Atten 0 dB 59.53 dBpv £ 0500000 GHa

#Peak

Log

10 Start Freq

dB/ 5.35000000 GHz

Offst

21

dB Stop Freq

DI 5. 46000000 GHz

74.0

dBy :; CF Step
11.0000000 MHz

L Auto tan|

S1 V2 Freq Offset

33 FC 0.00000000 Hz

o Signal Track

FTun ignal Trac

Swp On off

Center 5.405 00 GHz Span 110 MHz |

#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
i Agllent 11:33:47 Mar 16, 2013

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.395 28 GHz
51.15 dBpv

#Peak

Center Freq
540500000 GHz
Start Freq
5.35000000 GHz
Stop Freq
546000000 GHz

CF Step
11.0000000 MHz
Auto hdan

Swip

Center 5.405 00 GHz
#Hes BW 1 MHz

#VBW 10 Hz

Span 110 MHz |
Sweep 8.577 s (601 pis)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber-A

Company: MENGISTU MEKURIA
Project #: 03/17/13

Date: 12014745

Test Engineer: Apple Inc.
Configuration: FCC Class B

Mode: HT20 3TX BF CDD

Test Equipment:

Horn 1-18GHz | Pre-amplifer l-ZGGHz‘ Pre-amplifer 26-4OGHZ| Horn >18GHz | Limit H

T136; M/N: 3117 @3m :ﬂ | T145 Agilent 3008A0056j ’ T88 Miteq 26-40GHz j | T39; ARA 18-26GHz; S/N:1013 ;l l FCC 15.205 j

Hi Frequency Cables
3' cable 22807700 12' cable 22807600 20" cable 22807500 HPE “ Reject Filter Peak Measurements
RBW=VBW=1MHz

3' cable 22807700 v 12' cable 22807600 . 20' cable 22807500 - | HPF_7.6GHz L| Average Measurements
RBW=1MHz ; VBW=10Hz

f Dist { Read Pk | Read Avg.| AF | CL D Corr| Fltr | Peak Avg Pk Lim |Avg Lim| Pk Mar|Avg Mar Notes
GHz | (m) | dBuV dBuv dB dB dB {dBuV/m|dBuV/mi dBuV/m | dBuv/m| dB dB (VIH)
Low Channel (5260 MHz)
15780 | 3.0 i 361 24.9 0.0 0.7 58.1 46.9 74 54 - 7.1 H
15780 | 3.0 i 355 247 0.0 0.7 575 46.7 74 54 - 73 i
Mid Channel (5300 MHz)
10600 | 30 i 365 254 0.0 0.8 51.3 40.2 74 54 - -13.8
15900 | 30 i 355 24.9 0.0 0.7 57.6 47.1 74 54 - 6.9
Hi Channel (5320 MHz)
10.640 30 36.0 257 0.0 0.8 50.9 40.6 74 54 - -13.4
10.640 30 36.6 252 . 7 i -33. 0.0 0.8 515 40.1 74 54 -22. -13.9

Rev. 01.30.13

Measurement Frequency Amp  Preamp Gain Avg Lim  Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar  Margin vs. Peak Limit
Cable Loss HPF  High Pass Filter
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

9.2.24. TX ABOVE 1 GHz, 802.11n HT40 BF 3TX MODE, 5.3 GHz BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

4 Agilent 11:55:33 Mar 16, 2013 R T |Freg/Channel

Mkr1 5.392 90 GHz Corter F

Ref 110 dBp #Atten 0 dB 61.13 dByv enter Freq

4 P = £ || 5.40500000 GHz
#Peak

Start Freqg

£.35000000 GHz

Stop Freq

£ 46000000 GHz

CF Step
11.0000000 MHz
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On off

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
% Agilent 11:56:38 Mar 16, 2013 R T [FregiCharnel |

Mkr1 5.393 08 GHz Center Freq
::Pe;;:u dBpv #Atten 0 dB SLITABY || 0 Git
Log
10 Start Freg
dB/ 5.35000000 GHz
Offst
2 |
dB Stop Freg
DI £.46000000 GHz

54.0
dBpv CF Step

11.0000000 MHz
#P Ay - Auto Man

S1v2 Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track
Swip On off

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 11:59:43 Mar 16, 2013 BT |Fre§f6hannel I
Mkr1 5.395 65 GHz Conter F
enter Freg

Ref 110 dBpY #Atten 0 dB 61.05 dBpY £ 0500000 GHa

#Peak

Log

10 Start Freq

dB/ 5.35000000 GHz

Offst

21

dB Stop Freq

DI 5. 46000000 GHz

74.0 1

dBy o CF Step
11.0000000 MHz

L Auto tan|

S1 V2 Freq Offset

33 FC 0.00000000 Hz

o Signal Track

FTun ignal Trac

Swp On off

Center 5.405 00 GHz Span 110 MHz |

#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
i Agllent 12.00:33 Mar 16, 2013

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.385 38 GHz
91,57 dBpv

#Peak

Center Freq
540500000 GHz
Start Freq
5.35000000 GHz
Stop Freq
546000000 GHz

CF Step
11.0000000 MHz
Auto hdan

Swip

Center 5.405 00 GHz
#Hes BW 1 MHz

#VBW 10 Hz

Span 110 MHz |
Sweep 8.577 s (601 pis)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber-A

Company: MENGISTU MEKURIA
Project #: 03/17/13

Date: 12014745

Test Engineer: Apple Inc
Configuration: FCC Class B

Mode: HT40 3TX BF CDD

Test Equipment:

Horn 1-18GHz | Pre-amplifer 1-26GHz Pre-amplifer2640GHz| Horn > 18GHz | Limit |
I T88 Miteq 26 40GHz j | T39; ARA 18.26GHz; S/N:1013 j I FCC 15.205 j

| T136; W/N: 3117 @3m j I T145 Agilent 3008A0056 .

Hi Frequency Cables

3' cable 22807700 | 12' cable 22807600 20" cable 22807500 HPF | Reject Filter

Peak Measurements
RBW=VBW=1MHz
I 3' cable 22807700 j I 12" cable 22807600 I 20" cable 22807500 j I HPF 7 BEGHz j I .| Average Measurements

RBW=IMHz ;: VBW=10Hz

f Dist ; Read Pk {Read Avg.: AF | CL ; A D Corr: Fltr ; Peak Avg PkLim ;AvgLim: Pk Mar; Avg Mar Notes
GHz | (m) dBuV dBuV dB/m: dB dB dB | dBuV/m:dBuV/m: dBuV/m ;| dBuVim dB dB (VH)
Low Channel (5270 MHz)
15.810 3.0 35.0 25.0 40.2 134 A 0.0 0.7 57.1 47.0 74 54 - -7.0
15.810 30 350 24.7 0. 13.4 - 0.0 0.7 57.0 46.7 74 54 -17. -7.3
Hi Channel (5310 MHz)
10.620 EX 359 25.5 . 0.0 0.8 40.3 74 54 -23. -13.7
10.620 3.0 357 24.9 . 0.0 0.8 X . 74 54 -23.4 -14.2

Rev.01.30.13

Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PkLlim Peak Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

9.2.25. TX ABOVE 1 GHz, 802.11n HT80 BF 2TX MODE, 5.3 GHz BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

W Agilent 15:13:48 Mar 18, 2013 R T [Ereg/Channel

Mkr1 5.351 65 GHz Corter F

Ref 110 dBp #Atten 0 dB 66.22 dByY enter Freq

4 P = £ || 5.40500000 GHz
#Peak

Start Freqg

£.35000000 GHz

Stop Freq

£ 46000000 GHz

CF Step
11.0000000 MHz
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On off

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
5 Agilent 15:15:18 Mar 18, 2013 R T [FregiCharnel |

Mkr1 5.353 30 GHz Conter F

enter Freq
Ref 110 dBypY #Atten 0 dB 30.99 4B I - Jnennoo0 GHz
#Peak
Log
10 Start Freq
dB/ 535000000 GHz
Offst
15.1
A Stop Freq
o 5 46000000 GHz

54.0
dBpv CF Step

11.0000000 MHz
#P Ay Auto Ilan|

S1v2 Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track
Swip On off

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #VBW 1.8 kHz Sweep 47.66 ms (601 pts)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 15:19:41 Mar 18, 2013 BT |Fre§f6hannel I
Mkr1 5.357 52 GHz Conter F
enier Fred

Ref 110 dBpY #Atten 0 dB 64.64 dBpY £ 0500000 GHa

#Peak

Log

10 Start Freq

dB/ 5.35000000 GHz

Offst

15.1

dB Stop Freq

DI 546000000 GHz

1

74.0 o

dBy CF Step
11.0000000 MHz

Lo Auto tddan|

51 w2 Freg Offset

33 FC 0.00000000 Hz

v Signal Track

FTun ignal Trac

Swp On off

Center 5.405 00 GHz Span 110 MHz |

#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
i Agllent 15:21:03 Mar 18, 2013

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.35165 GHz
50.14 dBpv

#Peak

Center Freq
540500000 GHz
Start Freq
5.35000000 GHz
Stop Freq
546000000 GHz

CF Step
11.0000000 MHz
Auto hdan

Swip

Center 5.405 00 GHz
#Hes BW 1 MHz

#VBW 1.8 kHz

Span 110 MHz
Sweep 47.68 ms (601 pis)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber-A

Company: MENGISTU MEKURIA
Project #: 03/17/13

Date: 12U14745

Test Engineer: Apple Inc.
Configuration: FCC Class B

Mode: HT40 3TX BF CDD

Test Equipment:

Horn 1-18GHz | Pre-amplifer 1—266H2H Pre-amplifer 26—4OGH21 Horn >18GHz

T136; M/N: 3117 @3m j I T145 Agilent 3008A005€ j‘ I T88 Miteq 26-40GHz j‘ I T39; ARA 18-26GHz; S/N:1013 ;I FCC 15.209

Hi Frequency Cables

3' cable 22807700 12' cable 22807600 20' cable 22807500

Peak Measurements
RBW=VBW=1MHz

HPF | Reject Filter

3' cable 22807700 B 12' cable 22807600 . | 20' cable 22807500 j

| HPF_7.6GHz LI Average Measurements
RBW=1MHz ; VBW=10Hz

f Dist { Read Pk | Read Avg.| AF | CL D Corr
GHz | (m) | dBuVv dBuv dB

Fltr
dB

Peak
dBuVv/m

Avg Pk Lim {Avg Lim| Pk Mar | Avg Mar Notes
dBuV/m| dBuV/m [ dBuv/m; dB dB (VIH)

Low Channel (5210 MHz)

10420 | 30 i 362 255

0.8

50.6

39.9 = -14.1 H

10420 | 30 i 356 254

0.8

50.0

398 24, -14.2 \

Mid Channel (5290 MHz)

10580 | 3.0 i 353 25.0

0.8

50.0

39.8

10580 | 30 i 355 24.9

0.8

50.2

39.6

Low Channel (5530 MHz)
11060 | 3.0 i 351 247

0.7

51.0

40.5

11060 | 30 i 355 245

0.7

514

404

Hi Channel (5690 MHz)

11.380 3.0 36.1 253

0.7

528

42.0

11.380 3.0 354 251

0.7

52.1

419

Rev. 01.30.13

Measurement Frequency Amp  Preamp Gain
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar  Margin vs. Peak Limit
Cable Loss HPF  High Pass Filter

Avg Lim Average Field Strength Limit
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

9.2.26.

RESTRICTED BANDEDGE (HIGH CHANNEL)

TX ABOVE 1 GHz, 802.11n HT80 BF 3TX MODE, 5.3 GHz BAND

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent 150809 Mar 18, 2013

R T

Freg/Channel

Ref 110 dBpY

#itten 0 dB

Mkr1 5.352 02 GHz
64.69 dBpY

#Peak

Center Freq
540500000 GHz
Start Freq
5.35000000 GHz
Stop Freq
546000000 GHz

Swp

Center 5.405 00 GHz
#HRes BW 1 MHz

#VBW 3 MHz

Span 110 MHz
Sweep 1 ms (601 pts)

CF Step
11.0000000 MHz
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
On off

—

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilenf 15:09:10 Mar 18, 2013

R T

Freq/Channel

Ref 110 dBpY

#tten 0 dB

Mkr1 5.350 92 GHz
51.84 dBpv

#Feak
Log

10
dB/

Offst
15.1

dB
]l

Center Freq
540500000 GHz
Start Freq
5.35000000 GHz
Stop Freq
546000000 GHz

54.0
dBv

#P Ay [
>

CF Step
11.0000000 MHz
Auto hdan|

21 W2
23 FC

=(f):
FTun

Swip

Center 5.405 00 GHz
#Res BW 1 MHz

#VBW 1.6 kHz

Span 110 MHz
Sweep 47.66 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 15:00:02 Mar 18, 2013 BT |Fre§f6hannel I
Mkr1 5.351 83 GHz Conter F
enier Fred

Ref 110 dBpY #Atten 0 dB 63.18 dBpv £ 0500000 GHa

#Peak

Log

10 Start Freq

dB/ 5.35000000 GHz

Offst

15.1

dB Stop Freqg

DI 546000000 GHz

74.0 x

dBy CF Step
11.0000000 MHz

Lo Auto tddan|

51 w2 Freg Offset

33 FC 0.00000000 Hz

v Signal Track

FTun ignal Trac

Swp On off

Center 5.405 00 GHz Span 110 MHz |

#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
i Agllent 15.02:30 Mar 18, 2013

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.350 00 GHz
52,59 dBpv

#Peak

Center Freq
540500000 GHz
Start Freq
5.35000000 GHz
Stop Freq
546000000 GHz

CF Step
11.0000000 MHz
Auto hdan

Swip

Center 5.405 00 GHz
#Hes BW 1 MHz

#VBW 1.8 kHz

Span 110 MHz
Sweep 47.68 ms (601 pis)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

Date:

Mode:

Company:
Project #:

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber-A

Test Engineer:
Configuration:

Horn 1-18GHz

MENGISTU MEKURIA

03/17/13
12U14745
Apple Inc.
FCCClass B

HT40 3TX BF CDD

Test Equipment:

| Pre-amplifer 1—266Hz‘ Pre—amplifer26—4OGHz|

Horn >18GHz

T136; M/N: 3117 @3m
Hi Frequency Cables
3' cable 22807700

3' cable 22807700

12' cable 22807600 20" cable 22807500

12' cable 22807600

L| | T145 Agilent 3008A0056 :I ’ T88 Miteq 26-40GHz L“ | T39; ARA 18-26GHz; S/N:1013

HPF

L| FCC 15.209

Peak Measurements

“ Reject Filter RBW=VBW=1MHz

|20' cable 22807500 j |HPF_7.GGHZ Ll

Average Measurements
RBW=1MHz ; VBW=10Hz

f
GHz

Dist
(m)

Read Pk : Read Avg.
dBuv dBuv

AF

CL
dB

D Corr| Fltr | Peak Avg
dB | dBuV/m|dBuV/m

Pk Lim
dBuVv/m

Avg Lim| Pk Mar | Avg Mar Notes
dBuvV/m| dB dB (VIH)

Low Channel (5210 MHz)

10.420

| 30 |

36.2 255

0.8 50.6 39.9

-14.1 H

10.420

1

30

35.6 254

0.8 50.0 398

-14.2 \

Mid Channel (5290 MHz)

10.580

T
i

3.0 ¢

35.3 25.0

0.8 50.0 39.8

10.580

i

30

355 249

0.8 50.2 39.6

11.060

H
|

Low Channel (5530 MHz)
30 ¢

35.1 24.7

0.7 51.0 40.5

11.060

i
i

30

355 245

0.7 514 40.4

Hi Channel (5690 MHz)

11.380

3.0

36.1 253

0.7 528 42.0

11.380

3.0

354 251

0.7 52.1 419

Rev. 01.30.13

Measurement Frequency
Distance to Antenna
Analyzer Reading
Antenna Factor

Cable Loss

Amp  Preamp Gain

D Corr Distance Correct to 3 meters
Avg  Average Field Strength @ 3 m
Peak  Calculated Peak Field Strength
HPF  High Pass Filter

Avg Lim Average Field Strength Limit
Pk Lim  Peak Field Strength Limit
Avg Mar Margin vs. Average Limit
Pk Mar  Margin vs. Peak Limit
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

9.2.27. TX ABOVE 1 GHz, 802.11a 1TX MODE, 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH100)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ
e Agilent R T |Freg/Channel

Mkr1 5.468 2 GHz

Center Freq
Ref 110 dBy/ #Atten 0 dB 57.55 dBy
Poak [ en Bl 5 41000000 GHZ

Log
Start Freq
5.35000000 GHz
: Stop Freq
547000000 GHz

. CF Step
|| 12.0000000 kHz
Auto Man

51 w2 Freq Offset
53 FC 0.00000000 Hz

eif): )
ETun Signal Track
Swp On off

Center 5.410 0 GHz Span 120 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
5 Agilent R T [Freg/Channel |

Mkr1 5.417 47 GHz Center F
enter Freq
2;;::0 dBp #Atten 0 JdB 51.63 dBpv £ 40500000 GHa
Start Freq
£.35000000 GHz
Stop Freq
5. 46000000 GHz

CF Step
11.0000000 MHz
Auto hdan

Freq Offset
0.00000000 Hz

Signal Track
On off

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #WBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
R T |FrequhanneI |

e Agilent

Ref 110 dBp\

#Atten 0 dB

Mkr1 5.462 2 GHz

#FPeak

Center Freq
38.02 4B | 5.41000000 GHz
Start Freq
535000000 GHz
Stop Freq
547000000 GHz

L

Auto

CF Step
[+ 12.0000000 MHz
Ilan|

S1 w2
53 FC

if):

Freq Offset
000000000 Hz

FTun

On

Swp

Center 5.410 0 GHz
#HRes BW 1 MHz

#VBW 3 MHz

Signal Track
Off

Span 120 MHz |

Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
R T |FrequhanneI |

W Agilent

Ref 110 dBp'

#Atten 0 dB

Mkr1 5.418 20 GHz

#FPeak

Center Freq

4861 dBy/ | 540500000 GHz
Start Freq
5.35000000 GHz

Auto

Stop Freq
5.46000000 GHz

CF Step
11.0000000 MHz
Ian

Swip

On

Freq Offset
0.00000000 Hz

Signal Track
Off

Center 5.405 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Span 110 MHz |

Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH104)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

- Agilent

R T

Freg/Channel

Ref 110 dBpY/

#Atten 0 dB

Mkr1 5.468 2 GHz
58.44 dBpv

#Peak

Center Freq
541000000 GHz
Start Freq
5.35000000 GHz
Stop Freg

5. 47000000 GHz

1

A

CF Step
12.0000000 MHz
Auto hdan

81 w2
53 FC

eif):

FTun
Swp

Center 5.410 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 120 MHz
Sweep 1 ms 601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

e Agilent

R T

Freg/Channel

Ref 110 dBpY/

#Atten 0 dB

Mkr1 5.438 92 GHz
53.23 dBpv

#Peak

Center Freq
540500000 GHz
Start Freq
5.35000000 GHz
Stop Freg

5. 46000000 GHz

CF Step
11.0000000 MHz
Auto hdan

Start 5.350 00 GHz
#Res BW 1 MHz

#YBW 10 Hz

Stop 5.460 00 GHz
Sweep 8.577 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
R T |FrequhanneI |

e Agilent

Ref 110 dBp\

#Atten 0 dB

Mkr1 5.461 4 GHz

#FPeak

Center Freq

3781 dBuY | 5.41000000 GHz

Start Freq

535000000 GHz

Stop Freq

| 547000000 GHz
L

Auto

. CF Step
[ 12.0000000 MHz
Ian|

S1 w2
53 FC

if):

Freq Offset
000000000 Hz

FTun

On

Swp

Center 5.410 0 GHz
#HRes BW 1 MHz

#VBW 3 MHz

Signal Track
Off

Span 120 MHz |

Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
R T |FrequhanneI |

W Agilent

Ref 110 dBp'

#Atten 0 dB

Mkr1 5.446 98 GHz

#FPeak

Center Freq

3084 dBy/ | 540500000 GHz
Start Freq
5.35000000 GHz

Auto

Stop Freq
5.46000000 GHz

CF Step
11.0000000 MHz
Ian

Swip

On

Freq Offset
0.00000000 Hz

Signal Track
Off

Center 5.405 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Span 110 MHz |

Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

% Agilent 19:24:07 Mar 22, 2013 R T

Freg/Channel

Mkr1 5.778 00 GHz

Ref 110 dBpY Atten 10 dB 66.58 dBpv

#Peak
Log

10
dB/

Offst
16.5

dB
Dl

£8.2
dBuy

Lo

Center Freq
577500000 GHz
Start Freq
572600000 GHz
Stop Freg
5.82500000 GHz

CF Step
10.0000000 MHz
Auto hdan

1 52

Swp

Center 5.775 00 GHz
#Res BW 1 MHz

Span 100 MHz

VBW 3 MHz Sweep 1 ms 601 pts)

Freq Offset
0.00000000 Hz

Signal Track

On off

—

HIGH CHANNEL BANDEDGE, PEAK, VERT

e Agilent 19:19:15 Mar 22, 2013 R T

Freg/Channel

Mkr1 5.776 50 GHz

Ref 110 dBpY Atten 10 dB 63.90 dBpv

#Peak
Log

10
dB/

Offst
16.5

dB
Dl

68.2
dBuY by |

Lo

Center Freq
577500000 GHz
Start Freq
572600000 GHz
Stop Freg
5.82500000 GHz

CF Step
10.0000000 MHz
Auto hdan

1 52

Swp

Center 5.775 00 GHz
#Res BW 1 MHz

Span 100 MHz
Sweep 1 ms 601 pts)

VEBW 3 MHz

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

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

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen
02/20/13
12U14745
Apple Inc.
FCC Class B
HT20 3TXCDD

Measurement Frequency Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters

Analyzer Reading Avg Average Field Strength @ 3 m
Antenna Factor Peak  Calculated Peak Field Strength
Cable Loss HPF  High Pass Filter

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f Dist
GHz (m)

Read AF { CL{ Amp | D Corr|{ Fitr { Corr.
dBuV | dB/m i dB dB dB dB idBuV/m

Margin
dB

Ant. Pol.
V/H

5500 MHz 3TXCDD

11.000 3.0

35.8 38.4 i110.5} -33.6 0.0 0.7 51.9

-22.1

11.000 3.0

29.0 38.4 1105} -33.6 0.0 0.7 i 45.1

-8.9

11.000 3.0

32.6 384 1105} -33.6 0.0 0.7 i 48.6

-25.4

11.000 3.0

23.2 384 :110.5! -33.6 0.0 0.7 i 39.3

-14.7

<<ITiT

5580 MHz 3TXCDD

11.160 3.0

33.6 385 ;10.7} -33.4 0.0 0.7 i 50.1

-23.9

11.160 3.0

26.8 38.5 110.7} -33.4 0.0 0.7 i 43.4

-10.6

11.160 3.0

34.4 38.5 :10.7 -33.4 0.0 0.7 i 51.0

-23.0

11.160 3.0

252 385 110.7 -33.4 0.0 0.7 i 418

-12.2

TITKIK

5700 MHz 3TXCDD

11.400 3.0

34.1 38.8 :11.1} -33.2 0.0 0.7 § 515

-22.5

11.400 3.0

24.4 388 i11.1} -33.2 0.0 0.7 i 418

-12.2

11.400 3.0

34.4 38.8 i11.1} -33.2 0.0 0.7 | 51.8

-22.2

11.400 3.0

23.1 388 :11.1¢ -33.2 0.0 0.7 { 405

-13.5

<{<iTiT

Rev.4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

9.2.28. TX ABOVE 1 GHz, 802.11n HT20 CDD 2TX MODE, 5.6 GHz
BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH100)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ
e Agilent R T [Freg/Channel |

Mkr1 5.469 6 GHz Center F

enter Freg

Ref 110 dBpY #Atten 0 dB 3765 BV - 41000000 GHz
#Peak

Start Freq

£.35000000 GHz

Stop Freq

£.47000000 GHz

CF Step

120000000 hHz
At hdan|

§1 2 Freq Offset
53 FC 0.00000000 Hz

eif): )
ETun Signal Track
Swp on Off

Center 5.410 0 GHz Span 120 MHz ‘
#HRes BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
5 Agilent R T [Freg/Channel |

Mkr1 5.417 28 GHz Center F

enter Freg

Ref 110 dBpY #Atten 0 dB 33.68 dBLYV_ Il - sns0000n GHz
#Peak

Start Freq

£.35000000 GHz

Stop Freq

£.45000000 GHz

CF Step
11.0000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Start 5.350 00 GHz Stop 5.460 00 GHz | ‘
#HRes BW 1 MHz #JVBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

e Agilent

ET

|Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.461 0 GHz
58.20 dBpY

#Feak

Center Freq
541000000 GHz
Start Freq
535000000 GHz
Stop Freq
547000000 GHz

CF Step
120000000 hHz
Auto Man

51 w2
53 FC

if):
FTun

Swp

Center 5.410 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 120 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT

e Agilent

ET

|Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.426 82 GHz
48.40 dBpY

#Feak

Center Freq
540500000 GHz
Start Freq
535000000 GHz

Stop Freqg
546000000 GHz

CF Step
11.0000000 hHz

Auto Man

Start 5.350 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 5.460 00 GHz
Sweep 8.577 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH104)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

e Agilent

R T

Frag/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.462 2 GHz
586.10 dBpY

#Peak

Center Freq
541000000 GHz
Start Freq
535000000 GHz
Stop Freq
547000000 GHz

CF Step
120000000 hHz
At hdan|

81 V2
83 FC

eif):

FTun
Swp

Center 5.410 0 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Span 120 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

e Agilent

R T

|FrequhanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.439 10 GHz
52.64 dBpY

#Peak

Center Freq
540500000 GHz
Start Freq
535000000 GHz
Stop Freq
546000000 GHz

CF Step
11.0000000 MHz

At hdan|

Swp

Center 5.405 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Span 110 MHz |
Sweep 8.577 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
o Agilent

R T |Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.466 8 GHz

#Feak

Center Freq

56.97 dByv ‘ 5.41000000 GHz

Start Freq

535000000 GHz

Stop Freq

l 547000000 GHz
L

Auto

. CF Step
o 1l| 12.0000000 MHz
tlan)

51 w2
53 FC

Freq Offset
0.00000000 Hz

if):
FTun

On

Swp

Center 5.410 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Signal Track
Off

Span 120 MHz ‘

Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT

e Agilent

R T |Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.447 58 GHz

#Feak

Center Freq

5152 dBpv
= ‘ 5.40500000 GHz
Start Freq
5.35000000 GHz

Auto

Stop Freqg
546000000 GHz

CF Step
11.0000000 hHz
tlan)

On

Freq Offset
0.00000000 Hz

Signal Track
Off

Start 5.350 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 5.460 00 GHz
Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

W Agilent 19:08:19 Mar 22, 2013

R T

Freg/Channel

Ref 110 dBpY Atten 10 dB

Mkr1 5.730 50 GHz
67.35 dBp

#Peak
Loy

10
dB/

Offst
16.5

dB
DI

8.2
By

Loy

Center Freq

& 77500000 GHz
Start Frag
572500000 GHz
Stop Freq
582500000 GHz

CF Step
10.0000000 hHz
At hdan|

1 52

Swep

Center 5.775 00 GHz
#Res BW 1 MHz

YBW 3 MHz

Span 100 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL BANDEDGE, PEAK, VERT
i Agllent 13.13:.08 Mar 22, 2013

R T

Frag/Channel

Ref 110 dBpY Atten 10 dB

Mkr1 5.731 50 GHz
67.08 dByv

#Peak

Center Freq
577500000 GHz
Start Freq
572500000 GHz
Stop Freqg
582500000 GHz

CF Step
10.0000000 hHz
Auto Man|

FTun

Swep

Center 5.773 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 100 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

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

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen
02/20/13
12U14745
Apple Inc.
FCC Class B
HT20 3TXCDD

Measurement Frequency Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters

Analyzer Reading Avg Average Field Strength @ 3 m
Antenna Factor Peak  Calculated Peak Field Strength
Cable Loss HPF  High Pass Filter

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f Dist
GHz (m)

Read AF { CL{ Amp | D Corr|{ Fitr { Corr.
dBuV | dB/m i dB dB dB dB idBuV/m

Margin
dB

Ant. Pol.
V/H

5500 MHz 3TXCDD

11.000 3.0

35.8 38.4 i110.5} -33.6 0.0 0.7 51.9

-22.1

11.000 3.0

29.0 38.4 1105} -33.6 0.0 0.7 i 45.1

-8.9

11.000 3.0

32.6 384 1105} -33.6 0.0 0.7 i 48.6

-25.4

11.000 3.0

23.2 384 :110.5! -33.6 0.0 0.7 i 39.3

-14.7

<<ITiT

5580 MHz 3TXCDD

11.160 3.0

33.6 385 ;10.7} -33.4 0.0 0.7 i 50.1

-23.9

11.160 3.0

26.8 38.5 110.7} -33.4 0.0 0.7 i 43.4

-10.6

11.160 3.0

34.4 38.5 :10.7 -33.4 0.0 0.7 i 51.0

-23.0

11.160 3.0

252 385 110.7 -33.4 0.0 0.7 i 418

-12.2

TITKIK

5700 MHz 3TXCDD

11.400 3.0

34.1 38.8 :11.1} -33.2 0.0 0.7 § 515

-22.5

11.400 3.0

24.4 388 i11.1} -33.2 0.0 0.7 i 418

-12.2

11.400 3.0

34.4 38.8 i11.1} -33.2 0.0 0.7 | 51.8

-22.2

11.400 3.0

23.1 388 :11.1¢ -33.2 0.0 0.7 { 405

-13.5

<{<iTiT

Rev.4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

9.2.29. TX ABOVE 1 GHz, 802.11n HT20 CDD 3TX MODE, 5.6 GHz
BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH100)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

e Agilent R T |Ereg/Channel

Mkr1 5.469 6 GHz Center F

enter Freg

Ref 110 dBpY #Atten 0 dB 39.06 BV - 41000000 GHz
#Peak

Start Freq

£.35000000 GHz

Stop Freq

£.47000000 GHz

1 CF Step
120000000 hHz
At hdan|

§1 2 Freq Offset
53 FC 0.00000000 Hz

uif): :
ETun Signal Track

Swp on Off

Center 5.410 0 GHz Span 120 MHz ‘
#HRes BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
5 Agilent R T [Freg/Channel |

Mkr1 5.4210 GHz Center F

enter Freg

Ref 110 dBpY #Atten 0 dB 33.98 BVl - 41000000 GHz
#Peak

Start Freq

£.35000000 GHz

Stop Freq

£.47000000 GHz

CF Step
120000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Start 5.350 0 GHz Stop 5.470 0 GHz | ‘
#HRes BW 1 MHz #JVBW 10 Hz Sweep 9.357 s (601 pts)
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
e Agilent R T [Freg/Channel |

Mkr1 5.464 8 GHz Centor E
enter Freq
Ref 110 dBpY #Atten 0 dB 38.20 dBWV_f - 41000000 GHz
#Peak

Start Freq

£.3A000000 GHz

Stop Freq

| 547000000 GHz
L

. CF Step
14 120000000 hHz
Auto Man

51 W2 Freq Offset
53 FC 0.00000000 Hz

if): )
FTun Signal Track
Swp on O

Start 5.350 0 GHz Stop 5.470 0 GHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
4 Agllent R T [Freg/Channel |

Mkr1 5.420 6 GHz Centor E

enter Freq

Ref 110 dBpY #Atten 0 dB 5281 dBuV | - 41000000 GHz
#Peak

Start Freq

£.3A000000 GHz

Stop Freqg

547000000 GHz

CF Step
120000000 hHz
Auta tlan)

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 5.350 0 GHz Stop 5.470 0 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 9.357 s (601 pts)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH104)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

e Agilent

R T

Frag/Channel

Ref 110 dBpY #Atten 0 dB

Mkr1 5.461 8 GHz
57.79 dBpY

#Peak

Center Freq
541000000 GHz
Start Freq
535000000 GHz
Stop Freq
547000000 GHz

1
o

CF Step
120000000 hHz
At hdan|

81 V2
83 FC

eif):

FTun
Swp

Start 5.350 0 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Stop 5.470 0 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

e Agilent

R T

Frag/Channel

Ref 110 dBpY #Atten 0 dB

Mkr1 5.441 2 GHz
53.70 dBpY

#Peak

Center Freq
541000000 GHz
Start Freq
535000000 GHz
Stop Freq
547000000 GHz

CF Step
120000000 hHz
At hdan|

Swp

Start 5.350 0 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Stop 5.470 0 GHz
Sweep 9.357 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
o Agilent

R T |Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.467 2 GHz

#Feak

Center Freq

57.19 dByv ‘ 5.41000000 GHz

Start Freq

535000000 GHz

Stop Freq

l 547000000 GHz
L

Auto

. CF Step
&l| 12.0000000 MHz
tlan)

51 w2
53 FC

Freq Offset
0.00000000 Hz

if):
FTun

On

Swp

Center 5.410 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Signal Track
Off

Span 120 MHz ‘

Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT

e Agilent

R T |Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.435 4 GHz

#Feak

Center Freq

53.41 dBpv
= ‘ 5.41000000 GHz
Start Freq
5.35000000 GHz

Auto

Stop Freqg
547000000 GHz

CF Step
120000000 hHz
tlan)

On

Freq Offset
0.00000000 Hz

Signal Track
Off

Start 5.350 0 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 5470 0 GHz
Sweep 9.357 s (601 pts)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

W Agilent 18:59:09 Mar 22, 2013

R T

Freg/Channel

Ref 110 dBpY Atten 10 dB

Mkr1 5.773 83 GHz
65.41 dBp

#Peak
Loy

10
dB/

Offst
16.5

dB
DI

63.2
dBpY

Loy

Center Freq

& 77500000 GHz
Start Frag
572500000 GHz
Stop Freq
582500000 GHz

CF Step
10.0000000 hHz
At hdan|

1 52

Swep

Center 5.775 00 GHz
#Res BW 1 MHz

YBW 3 MHz

Span 100 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL BANDEDGE, PEAK, VERT
i Agllent 13.54:18 Mar 22, 2013

R T

Frag/Channel

Ref 110 dBpY Atten 10 dB

Mkr1 5.777 83 GHz
64.05 dByy

#Peak

Center Freq
577500000 GHz
Start Freq
572500000 GHz
Stop Freqg
582500000 GHz

CF Step
10.0000000 hHz
Auto Man|

FTun

Swep

Center 5.773 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 100 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

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

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen
02/20/13
12U14745
Apple Inc.
FCC Class B
HT20 3TXCDD

Measurement Frequency Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters

Analyzer Reading Avg Average Field Strength @ 3 m
Antenna Factor Peak  Calculated Peak Field Strength
Cable Loss HPF  High Pass Filter

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f Dist
GHz (m)

Read AF { CL{ Amp | D Corr|{ Fitr { Corr.
dBuV | dB/m i dB dB dB dB idBuV/m

Margin
dB

Ant. Pol.
V/H

5500 MHz 3TXCDD

11.000 3.0

35.8 38.4 i110.5} -33.6 0.0 0.7 51.9

-22.1

11.000 3.0

29.0 38.4 1105} -33.6 0.0 0.7 i 45.1

-8.9

11.000 3.0

32.6 384 1105} -33.6 0.0 0.7 i 48.6

-25.4

11.000 3.0

23.2 384 :110.5! -33.6 0.0 0.7 i 39.3

-14.7

<<ITiT

5580 MHz 3TXCDD

11.160 3.0

33.6 385 ;10.7} -33.4 0.0 0.7 i 50.1

-23.9

11.160 3.0

26.8 38.5 110.7} -33.4 0.0 0.7 i 43.4

-10.6

11.160 3.0

34.4 38.5 :10.7 -33.4 0.0 0.7 i 51.0

-23.0

11.160 3.0

252 385 110.7 -33.4 0.0 0.7 i 418

-12.2

TITKIK

5700 MHz 3TXCDD

11.400 3.0

34.1 38.8 :11.1} -33.2 0.0 0.7 § 515

-22.5

11.400 3.0

24.4 388 i11.1} -33.2 0.0 0.7 i 418

-12.2

11.400 3.0

34.4 38.8 i11.1} -33.2 0.0 0.7 | 51.8

-22.2

11.400 3.0

23.1 388 :11.1¢ -33.2 0.0 0.7 { 405

-13.5

<{<iTiT

Rev.4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

9.2.30. TX ABOVE 1 GHz, 802.11n HT20 BF 2TX MODE, 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH100)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ
- Agilent 14:43:38 Mar 16, 2013 R T [|FregiChannel

Mkr1 5.469 0 GHz

Center Freq
Ref 110 dBuY #Atten 0 dB 58.41 dByv
ok en “ 541000000 GHz

Log

10 Start Freq

dB/ £.36000000 GHz

Offst

21.5

dB Stop Freg
547000000 GHz

1 CF Step
' 12.0000000 MHz
LyAv Auto lan

§1 W2 Freq Offset
S3 FC 0.00000000 Hz

if): .
ETun Signal Track

Swp On off

Center 5.410 0 GHz Span 120 MHz ‘
#HRes BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
- Agilent 14:44:33 Mar 16, 2013 R T |Fre§fChanneI I

Mkr1 5.418 20 GHz Conter F

Ref 110 dBpv #Atten 0 dB 53.26 dBuY enter Freq

5 . = E* 1| 5.40500000 GH:z
#Peak
Log
10 Start Freq
dB/ £.35000000 GHz
Offst

215
dB Stop Freg

DI 5.46000000 GHz

54.0
dBpv CF Step

11.0000000 tHz
#P Ay Auta Iilan)

S1ov2 Freq Offset
53 FC 0.00000000 Hz

i?un Signal Track
Swp On off

Center 5.405 00 GHz Span 110 MHz | ‘
#HRes BW 1 MHz #JVBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
i Agllent 14:43.04 Mar 16, 2013

R T |Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

#Feak

Mkr1 5.467 2 GHz Cortor F
enler Fred
57.99 dBY I - fi0oooon GHz

Start Frag
535000000 GHz

Stop Freq
l 547000000 GHz

N CF Step
¢ || 12.0000000 MHz

Ao hdan|

81 V2
53 FC

Freq Offset

eif):

0.00000000 Hz

FTun

Signal Track
On Off

Swp

Center 5.410 0 GHz
#Res BW 1 MHz

#WYBW 3 MHz

Span 120 MHz ‘
Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT

We Agilent 14:51:26 Mar 16, 2013

R T |FrequhanneI |

Ref 110 dBpY

#Atten 0 dB

#Feak

Mkr1 5417 47 GHz Contor E
enter Fred
93.36 dBuY I - sne0ooon GHz

Start Frag
535000000 GHz

Stop Freq
£.46000000 GHz

CF Step

11.0000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Start 5.350 00 GHz
#Hes BW 1 MHz

Stop 5.460 00 GHz
Sweep 8.577 s (601 pts)

#VBW 10 Hz

Page 858 of 921

UL VERIFICAITON SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (510) 771-1000

FORM NO: CCSUP4701H
FAX: (510) 661-0888



REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH104)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

e Agilent 151226 Mar 16, 2013

R T

Frag/Channel

Ref 110 dBpv/ #Atten 0 dB

Mkr1 5.437 6 GHz
64.83 dBpY

#Peak

Center Freq
541000000 GHz
Start Freq
535000000 GHz
Stop Freq
547000000 GHz

CF Step
120000000 hHz
Auta tlan)

S1 V2
S3 FC

ei(f):

FTun
Swp

Center 5410 0 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Span 120 MHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Oif

—

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilenf 16:16:04 Mar 16, 2013

R T

Frag/Channel

Ref 110 dBpY #Atten 0 dB

Mkr1 5.436 00 GHz
53.40 dBpY

#Peak

Center Freq
540500000 GHz
Start Freq
535000000 GHz
Stop Freq
546000000 GHz

CF Step
11.0000000 hHz
At hdan|

FTun

Swp

Start 5.350 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Stop 5.460 00 GHz
Sweep 8.577 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
i Agllent 145351 Mar 16, 2013

R T |Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

#Feak

Mkr1 5.466 4 GHz Cortor F
enler Fred
58.49 dBY I - i0o0oon GHz

Start Frag
535000000 GHz

Stop Freq
547000000 GHz

2 CF Step

L||| 12.0000000 hHz
Ao hdan|

81 V2
53 FC

Freq Offset

eif):

0.00000000 Hz

FTun

Signal Track
On Off

Swp

Center 5.410 0 GHz
#Res BW 1 MHz

#WYBW 3 MHz

Span 120 MHz ‘
Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT

We Agilent 15:00:52 Mar 16, 2013

R T |FrequhanneI |

Ref 110 dBpY

#Atten 0 dB

#Feak

Mir1 5.441 30 GHz Contor E
enter Fred
5213 dBY I - sne0ooon GHz

Start Frag
535000000 GHz

Stop Freq
£.46000000 GHz

CF Step

11.0000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Swp

Signal Track
On Off

Center 5.405 00 GHz
#Hes BW 1 MHz

#VBW 10 Hz

Span 110 MHz |
Sweep 8.577 s (601 pts)

Page 860 of 921

UL VERIFICAITON SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (510) 771-1000

FORM NO: CCSUP4701H
FAX: (510) 661-0888



REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
5 Agilent 15:58:31 Mar 18, 2013

R T

Frag/Channel

Ref 110 dBpv/

#htten 0 dB

Mkr1 5.777 50 GHz
63.57 dBpY

#Peak

Center Freq
577500000 GHz
Start Freq
572500000 GHz
Stop Freq
582500000 GHz

CF Step
10.0000000 tHz
Auta tlan)

Center 5.775 00 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Span 100 MHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Oif

—

HIGH CHANNEL BANDEDGE, PEAK, VERT
- Agilent 15:53:57 Mar 16, 2013

R T

Frag/Channel

Ref 110 dBpv/

#htten 0 dB

Mkr1 5.778 00 GHz
64.12 dBpY

#Peak

Center Freq
577500000 GHz
Start Freq
572500000 GHz
Stop Freq
582500000 GHz

CF Step
10.0000000 tHz
Auta tlan)

Center 5.775 00 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Span 100 MHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Oif

—
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber-A

Company: MENGISTU MEKURIA
Project #: 03/17/13

Date: 12U14745

Test Engineer: Apple Inc.
Configuration: FCC Class B

Mode: HT203TX BF CDD

Test Equipment:

Horn 1-18GHz | Pre-amplifer 1—266Hz‘ Pre-amplifer 26-4OGHZ[ Horn >18GHz

T136; M/N: 3117 @3m LI | T145 Agilent 3008A0056 j | T88 Miteq 26-40GHz L“ I T39; ARA 18-26GHz; S/N:1013 L| FCC 15.205

Hi Frequency Cables
3' cable 22807700 12' cable 22807600 20' cable 22807500 HPE H Reject Filter Peak Measurements
RBW=VBW=1MHz

3 cable 22807700 12" cable 22807600 | 20' cable 22807500 j ‘ HPF_7.6GHz Lﬂ Average Measurements

RBW=1MHz ; VBW=10Hz

f Dist { Read Pk | Read Avg.| AF | CL D Corr | Fitr | Peak Avg Pk Lim {Avg Lim| Pk Mar | Avg Mar Notes
GHz | (m) | dBuV dBuv dB dB dB {dBuV/m|dBuV/mi dBuV/m | dBuv/m{ dB dB (VIH)
Low Channel (5500 MHz)
11000 | 3.0 i 362 252 0.0 0.7 51.9 40.9 74 54 - -13.1
11000 | 30 : 353 24.6 X 0.7 51.0 40.3 74 54 - 137
Mid Channel (5580 MHz)
11160 | 3.0 : 354 254 X 0.7 51.6 416 74 54 - 124
11160 | 3.0 i 354 245 -33. I 0.7 51.6 40.7 74 54 - -13.3
Hi Channel (5700 MHz)
11.400 3.0 354 254 . 0.7 52.2 42.2 74 54
11.400 3.0 35.5 25.6 . 1] -33 X 0.7 52.3 42.4 74 54

IKIIIKIKKIKK

Rev. 01.30.13

Measurement Frequency Amp  Preamp Gain Avg Lim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar  Margin vs. Peak Limit
Cable Loss HPF  High Pass Filter
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

9.2.31.

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH100)

TX ABOVE 1 GHz, 802.11n HT20 BF 3TX MODE, 5.6 GHz BAND

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ
- Agilent 14.18:22 Mar 16, 2013

R T

Freg/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.464 0 GHz
59.29 dBpv

#Peak
Log

10
dB/

Offst
21.5

dB

Center Freq
£.41000000 GHz

Start Freq
535000000 GHz
Stop Freg
547000000 GHz

LyAv

CF Step
120000000 WHz
Auto hdan|

81 V2
53 FC

if):
FTun

Swp

Center 5.410 0 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Span 120 MHz
Sweep 1 ms (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

e Agilent 14:20:03 Mar 16, 2013

R T

Freg/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.419 12 GHz
53.59 dBpv

#Peak
Log

10
dB/

Offst
21.5

dB
DI

Center Freq
540500000 GHz
Start Freq
535000000 GHz

Stop Freg
546000000 GHz

54.0
dBv

#P Ay

CF Step
11.0000000 hHz
Auto hdan|

51 Wl
53 FC

AA
#(fy:

FTun
Swp

Start 5.350 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Stop 5.460 00 GHz
Sweep 8.577 s (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—

Page 863 of 921

UL VERIFICAITON SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (510) 771-1000

FORM NO: CCSUP4701H
FAX: (510) 661-0888



REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
i Agllent 142428 Mar 16, 2013

R T |Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

#Feak

Mkr1 5.460 8 GHz Cortor F
enler Fred
57.68 BV - 1000000 GHz

Start Frag
535000000 GHz

Stop Freq
l 547000000 GHz

CF Step

> 12.0000000 MHz
Ao hdan|

81 V2
53 FC

Freq Offset

eif):

0.00000000 Hz

FTun

Signal Track
On Off

Swp

Center 5.410 0 GHz
#Res BW 1 MHz

#WYBW 3 MHz

Span 120 MHz ‘
Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT

We Agilent 14:25:23 Mar 16, 2013

R T |FrequhanneI |

Ref 110 dBpY

#Atten 0 dB

#Feak

Mkr1 5.420 77 GHz Contor E
enter Fred
50.68 dBuY Il - sne000on GHz

Start Frag
535000000 GHz

Stop Freq
£.46000000 GHz

CF Step

11.0000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Swp

Signal Track
On Off

Start 5.350 00 GHz
#Hes BW 1 MHz

Stop 5.460 00 GHz |
Sweep 8.577 s (601 pts)

#VBW 10 Hz
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

W Agilent 14:33:53 Mar 16, 2013

R T

Frag/Channel

Ref 110 dBpv/ #Atten 0 dB

Mkr1 5.778 50 GHz
64.90 dByY

#Peak

Center Freq
577500000 GHz
Start Freq
572500000 GHz
Stop Freq
582500000 GHz

CF Step
10.0000000 tHz
Auta tlan)

Swip

Center 5.775 00 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Span 100 MHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Oif

—

HIGH CHANNEL BANDEDGE, PEAK, VERT

e Agilent 14:37:35 Mar 16, 2013

R T

Frag/Channel

Ref 110 dBpv/

#htten 0 dB

Mkr1 5.784 50 GHz
63.02 dByY

#Peak

Center Freq
577500000 GHz
Start Freq
572500000 GHz
Stop Freq
582500000 GHz

CF Step
10.0000000 tHz
Auta tlan)

Swip

Start 5.725 00 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Stop 5.825 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Oif

—
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber-A

Company: MENGISTU MEKURIA
Project #: 03/17/13

Date: 12U14745

Test Engineer: Apple Inc.
Configuration: FCC Class B

Mode: HT203TX BF CDD

Test Equipment:

Horn 1-18GHz | Pre-amplifer 1—266Hz‘ Pre-amplifer 26-4OGHZ[ Horn >18GHz

T136; M/N: 3117 @3m LI | T145 Agilent 3008A0056 j | T88 Miteq 26-40GHz L“ I T39; ARA 18-26GHz; S/N:1013 L| FCC 15.205

Hi Frequency Cables
3' cable 22807700 12' cable 22807600 20' cable 22807500 HPE H Reject Filter Peak Measurements
RBW=VBW=1MHz

3 cable 22807700 12" cable 22807600 | 20' cable 22807500 j ‘ HPF_7.6GHz Lﬂ Average Measurements

RBW=1MHz ; VBW=10Hz

f Dist { Read Pk | Read Avg.| AF | CL D Corr | Fitr | Peak Avg Pk Lim {Avg Lim| Pk Mar | Avg Mar Notes
GHz | (m) | dBuV dBuv dB dB dB {dBuV/m|dBuV/mi dBuV/m | dBuv/m{ dB dB (VIH)
Low Channel (5500 MHz)
11000 | 3.0 i 362 252 0.0 0.7 51.9 40.9 74 54 - -13.1
11000 | 30 : 353 24.6 X 0.7 51.0 40.3 74 54 - 137
Mid Channel (5580 MHz)
11160 | 3.0 : 354 254 X 0.7 51.6 416 74 54 - 124
11160 | 3.0 i 354 245 -33. I 0.7 51.6 40.7 74 54 - -13.3
Hi Channel (5700 MHz)
11.400 3.0 354 254 . 0.7 52.2 42.2 74 54
11.400 3.0 35.5 25.6 . 1] -33 X 0.7 52.3 42.4 74 54

IKIIIKIKKIKK

Rev. 01.30.13

Measurement Frequency Amp  Preamp Gain Avg Lim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar  Margin vs. Peak Limit
Cable Loss HPF  High Pass Filter
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

9.2.32. TX ABOVE 1 GHz, 802.11n HT40 1TX MODE, 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH102)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ
e Agilent R T |Ereg/Channel

Mkr1 5.469 8 GHz

Center Freq
Ref 110 dBuY #Atten 0 dB 50.17 dByv
ok en “ 541000000 GHz

Log

10 Start Freq

dB/ £.36000000 GHz

Offst

23.6

dB Stop Freg
547000000 GHz

1 CF Step
12.0000000 MHz
LyAv Auto lan

§1 W2 Freq Offset
S3 FC 0.00000000 Hz

if): .
ETun Signal Track
On Off

Swp

Center 5.410 0 GHz Span 120 MHz ‘
#HRes BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
i Agilent R T [Freg/Channel |

Mkr1 5.425 90 GHz Center F
enter Freq
Ref 110 dByv #Atten 0 dB 4831 4By | - s0z00000 GHz
#Peak
Start Freq
£.35000000 GHz

Stop Freq
5.46000000 GHz

CF Step
11.0000000 MHz
Auto hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
On off

Swp

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #WBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

it Agllent R T [Freg/Channel |
Mkr1 5.467 2 GHz Contor F
enter Freq
Ref 110 dBpY #Atten 0 dB 61.56 dBpY £ 41000000 GHa
#Peak
Log
10 Start Freq
dB/ £.35000000 GHz
Offst
23.6
dB Stop Freq
| 547000000 GHz
L
1
Py CF Step
12.0000000 MHz
LgAv Auto Ian)
51 w2 Freq Offset
83 FC 0.00000000 Hz
: Signal Track
FTun ignal Trac
Swp On
Center 5.410 0 GHz Span 120 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT

we o Agilent

R T |Freg/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.446 80 GHz

#Peak

Center Freq

49.97 dBy/ | 540500000 GHz
Start Freq
5.35000000 GHz
Stop Freq
£.46000000 GHz

Auto

CF Step
11.0000000 MHz
Ilar|

Cn

Swip

Freq Offset
0.00000000 Hz

Signal Track
off

Center 5.405 00 GHz
#Hes BW 1 MHz

#VBW 10 Hz

Span 110 MHz |
Sweep 8.577 s (601 pis)
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH110)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ
e Agilent R T |Freg/Channsl

Mkr1 5.460 6 GHz Conter F

enter Freq

Ref 110 dByY #Atten 0 dB 63.28 4B |l - ionnoo0 GHz
#Peak

Start Freq

5.35000000 GHz

Stop Freq

547000000 GHz

CF Step
12.0000000 MHz
Auto hdan

§1 w2 Freq Offset
53 FC 0.00000000 Hz

if): .
ETun Signal Track
Swp On Off

Center 5.410 0 GHz Span 120 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
e Agilent R T [Freq/Charnel |

Mkr1 5.456 88 GHz Conter F
enter Freq

Ref 110 dBpY/ #Atten 0 dB 93.22 dBv Il - Jnennoo0 GHz

#Peak

Log

10 Start Freq
dB/ 5.35000000 GHz
Offst
23.6
dB Stop Freq
DI 5 46000000 GHz

54.0
dBy CF Step

11.0000000 MHz
#P Aug uto

51 V2 Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track
On

Swp

Start 5.350 00 GHz Stop 5.460 00 GHz |
#Hes BW 1 MHz #WBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

it Agllent R T [Freg/Channel |
Mkr1 5.467 0 GHz Certer F
enter Fraq
Ref 110 dBpY #Atten 0 dB 61.37 dBpv £ 47000000 GH-
#Peak
Log
10 Start Freq
dB/ £.35000000 GHz
Offst
236
dB Stop Freqg
| 547000000 GHz
L
o CF Step
120000000 MHz
LgAv Auto Ian)
§1 w2 Freq Offset
53 FC 0.00000000 Hz
: Signal Track
ETun ignal Trac
Swp On off
Center 5.410 0 GHz Span 120 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT

we o Agilent

R T |Freg/Channel

Ref 110 dBpY

#Atten 0 dB

#Peak

Mkr1 5.457 25 GHz Contor E
ener Fred
31.39 4BV & s0s00000 GHz

Start Freq
5.35000000 GHz

Stop Freq
5.46000000 GHz

CF Step

11.0000000 MHz
3 Auto tlan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swip

Center 5.405 00 GHz
#Hes BW 1 MHz

Span 110 MHz |
Sweep 8.577 s (601 pis)

#VBW 10 Hz
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
g Agilent R T |Freq/Channel

Mkr1 5.747 00 GHz Conter F

enter Freq

Ref 110 dByY #Atten 0 dB 67.00 4BV Il - 722nnoo0 GHz
#Peak

Start Freq

572500000 GHz

Stop Freq

£.82500000 GHz

CF Step
R 10.0000000 MHz
Auto hdan

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swip

Center 5.775 00 GHz Span 100 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL BANDEDGE, PEAK, VERT
e Agilent R T |FregiChannel

Mkr1 5.736 50 GHz Corter F

enter Freq
Ref 110 dBpY #Atten 0 dB 61.69 4B Il - ennoo0 Gz
#Peak
Log
10 Start Freq
dB/ 572500000 GHz
Offst
23.8
. Stop Freq
. 582500000 GHz

68.2
dBy CF Step

10.0000000 MHz
Lo Auto [SET

51 V2 Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track

Swp On off

Center 5.775 00 GHz Span 100 MHz |
#Hes BW 1 MHz #VBW 3 MHz Sweep 1 ms 601 pts)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

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

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen
02/20/13
12U14745
Apple Inc.
FCC Class B
HT40 3TXCDD

Measurement Frequency Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters

Analyzer Reading Avg Average Field Strength @ 3 m
Antenna Factor Peak  Calculated Peak Field Strength
Cable Loss HPF  High Pass Filter

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f Dist
GHz (m)

Read AF { CL{ Amp | D Corr|{ Fitr { Corr.
dBuV | dB/m i dB dB dB dB idBuV/m

Margin
dB

Ant. Pol.
V/H

5510 MHz 3TXCDD

11.020 3.0

35.0 38.4 i110.5} -33.6 0.0 0.7 51.1

-22.9

11.020 3.0

24.8 38.4 1105} -33.6 0.0 0.7 i 40.8

-13.2

11.020 3.0

33.0 384 1105} -33.6 0.0 0.7 i 49.1

-24.9

11.020 3.0

23.1 384 :110.5! -33.6 0.0 0.7 i 39.2

-14.8

<<ITiT

5550 MHz 3TXCDD

11.100 3.0

33.7 38.5 110.6 -33.5 0.0 0.7 i 50.1

-23.9

11.100 3.0

245 38.5 110.6{ -33.5 0.0 0.7 i 40.9

-13.1

11.100 3.0

34.0 38.5 :10.6 -33.5 0.0 0.7 i 50.4

-23.6

11.100 3.0

24.6 38.5 110.6 -33.5 0.0 0.7 i 41.0

-13.0

TITKIK

5670 MHz 3TXCDD

11.340 3.0

33.8 38.7 :11.0} -33.2 0.0 0.7 § 51.0

-23.0

11.340 3.0

24.7 38.7 111.0} -33.2 0.0 0.7 i 419

-12.1

11.340 3.0

33.7 38.7 111.0} -33.2 0.0 0.7 i 50.9

-23.1

11.340 3.0

23.4 38.7 :11.0¢ -33.2 0.0 0.7 { 40.6

-13.4

<{<iTiT

Rev.4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

9.2.33.
BAND

TX ABOVE 1 GHz, 802.11n HT40 CDD 2TX MODE, 5.6 GHz

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH102)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ
Freq/Channel

e Agilent

R T

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.468 0 GHz
66.16 dBpv

#Peak

1

Center Freq
541000000 GHz
Start Freq
5.35000000 GHz

Stop Freq
5.47000000 GHz
i

CF Step
12.0000000 MHz
Auto hdan

81 w2
53 FC

if):

FTun

Swp

Center 5.410 0 GHz
#Hes BW 1 MHz

#VBW 3 MHz

Span 120 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
5 Agilent R T [Freg/Channel |

Mkr1 5.426 27 GHz Conter F

enter Freq

Ref 110 dBpY #Atten 0 dB 92.70 4By |l - Jnennoo0 GHz
#Peak

Start Freq

5.35000000 GHz

Stop Freq

546000000 GHz

CF Step
11.0000000 MHz
Auto hdan

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swip

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #WBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

it Agllent R T [Freg/Channel |
Mkr1 5.469 8 GHz Contor F
enter Freq
Ref 110 dBpY #Atten 0 dB 65.61 dBpY £ 41000000 GHa
#Peak
Log
10 Start Freq
dB/ £.35000000 GHz
Offst
23.6
dB Stop Freqg
547000000 GHz
. ]
CF Step
WL TGN Y U 12.0000000 MHz
LgAv Auto Ian)
§1 w2 Freq Offset
53 FC 0.00000000 Hz
: Signal Track
FTun ignal Trac
Swp On off
Center 5.410 0 GHz Span 120 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT

we o Agilent

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.435 07 GHz
52.87 dBpv

#Peak

Center Freq
540500000 GHz

Start Freq
5.35000000 GHz

Stop Freq
5.46000000 GHz

CF Step

11.0000000 MHz
Auto hdan

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swip

Start 5.350 00 GHz
#Hes BW 1 MHz

#VBW 10 Hz

Stop 5.460 00 GHz |
Sweep 8.577 s (601 pis)
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH110)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

we o Agilent

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.468 0 GHz
63.35 dBpv

#Peak

Center Freq
541000000 GHz
Start Freq
5.35000000 GHz
Stop Freq
547000000 GHz

L

&

CF Step
12.0000000 MHz
Auto hdan

81 w2
53 FC

if):

FTun
Swp

Start 5.350 0 GHz
#Hes BW 1 MHz

#VBW 3 MHz

Stop 5.470 0 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

e Agilent

R T

|FrequhanneI |

Ref 110 dBp\

#Atten 0 dB

Mkr1 5.457 43 GHz
53.48 dBpv

#Feak
Log

10
dB/

Offst
23.6

dB
DI

Center Freq
5.40500000 GHz

Start Freq
£.35000000 GHz

Stop Freq
546000000 GHz

54.0
By

#F Ay

1
el

CF Step
11.0000000 MHz
uto

31 W2
53 FC

s(f):
FTun

Swp

Start 5.350 00 GHz
#Hes BW 1 MHz

#YBW 10 Hz

Stop 5.460 00 GHz |

Sweep 8.577 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

i Agilent R T [Freg/Channel |
Mkr1 5.467 0 GHz Contor F
enter Freq
Ref 110 dBpY #Atten 0 dB 61.76 dBpY £ 41000000 GHa
#Peak
Log
10 Start Freq
dB/ £.35000000 GHz
Offst
23.6
dB Stop Freq
| 547000000 GHz
! 1
CF Step
12.0000000 MHz
LyhAv Auto tan|
§1 w2 Freq Offset
53 FC 0.00000000 Hz
0 Signal Track
FTun ignal Trac
Swp On
Center 5.410 0 GHz Span 120 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT

we o Agilent

R T |Freg/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.457 07 GHz

#Peak

Center Freq

32.13 dBy/ | 540500000 GHz
Start Freq
5.35000000 GHz
Stop Freq
£.46000000 GHz

&-|||Auta

CF Step
11.0000000 MHz
Ilar|

Cn

Swip

Freq Offset
0.00000000 Hz

Signal Track
off

Center 5.405 00 GHz
#Hes BW 1 MHz

#VBW 10 Hz

Span 110 MHz |
Sweep 8.577 s (601 pis)
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

W Agilent R T |Freg/Channsl

Mkr1 5.746 17 GHz Conter F

enter Freq

Ref 110 dByY #Atten 0 dB 66.48 4BV Il - ~ennoo0 GHz
#Peak

Start Freq

572500000 GHz

Stop Freq

£.82500000 GHz

CF Step
ol 10.0000000 kHz
Auto hdan

Freq Offset
0.00000000 Hz

Signal Track
Swip On Off

Center 5.775 00 GHz Span 100 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL BANDEDGE, PEAK, VERT
e Agilent R T |FregiChannel

Mkr1 5.756 00 GHz Corter F

enter Freq
Ref 110 dBpY #Atten 0 dB 64.01 BV I - 2ennoo0 GHz
#Peak
Log
10 Start Freq
dB/ 572500000 GHz
Offst
23.8
. Stop Freq
. 582500000 GHz

68.2
dBy | | CF Step

10.0000000 MHz
Lo Auto [SET

51 V2 Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track
Swp On off

Center 5.775 00 GHz Span 100 MHz |
#Hes BW 1 MHz #VBW 3 MHz Sweep 1 ms 601 pts)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

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

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen
02/20/13
12U14745
Apple Inc.
FCC Class B
HT40 3TXCDD

Measurement Frequency Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters

Analyzer Reading Avg Average Field Strength @ 3 m
Antenna Factor Peak  Calculated Peak Field Strength
Cable Loss HPF  High Pass Filter

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f Dist
GHz (m)

Read AF { CL{ Amp | D Corr|{ Fitr { Corr.
dBuV | dB/m i dB dB dB dB idBuV/m

Margin
dB

Ant. Pol.
V/H

5510 MHz 3TXCDD

11.020 3.0

35.0 38.4 i110.5} -33.6 0.0 0.7 51.1

-22.9

11.020 3.0

24.8 38.4 1105} -33.6 0.0 0.7 i 40.8

-13.2

11.020 3.0

33.0 384 1105} -33.6 0.0 0.7 i 49.1

-24.9

11.020 3.0

23.1 384 :110.5! -33.6 0.0 0.7 i 39.2

-14.8

<<ITiT

5550 MHz 3TXCDD

11.100 3.0

33.7 38.5 110.6 -33.5 0.0 0.7 i 50.1

-23.9

11.100 3.0

245 38.5 110.6{ -33.5 0.0 0.7 i 40.9

-13.1

11.100 3.0

34.0 38.5 :10.6 -33.5 0.0 0.7 i 50.4

-23.6

11.100 3.0

24.6 38.5 110.6 -33.5 0.0 0.7 i 41.0

-13.0

TITKIK

5670 MHz 3TXCDD

11.340 3.0

33.8 38.7 :11.0} -33.2 0.0 0.7 § 51.0

-23.0

11.340 3.0

24.7 38.7 111.0} -33.2 0.0 0.7 i 419

-12.1

11.340 3.0

33.7 38.7 111.0} -33.2 0.0 0.7 i 50.9

-23.1

11.340 3.0

23.4 38.7 :11.0¢ -33.2 0.0 0.7 { 40.6

-13.4

<{<iTiT

Rev.4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

9.2.34.
BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH102)

TX ABOVE 1 GHz, 802.11n HT40 CDD 3TX MODE, 5.6 GHz

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

e Agilent

R T [Freg/Channel

Ref 110 dBpY #Atten 0 dB

Mkr1 5.466 6 GHz

#Peak

Center Freq

60.38 dBu 1 5 41000000 GHz

Start Freq

535000000 GHz

Stop Freq

| £.47000000 GHz
1

| ©
Auto

b CF Step
12.0000000 MHz
Ilan

81 V2
83 FC

eif):

FTun
Swp

On

Center 5.410 0 GHz

#Res BW 1 MHz #WVBW 3 MHz

Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

Span 120 MHz ‘
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
5 Agilent R T [Freg/Channel |

Mkr1 5.433 97 GHz Center F

enter Freg

Ref 110 dBpY #Atten 0 dB 15 4BV - sns00000 GHz
#Peak

Start Freq

£.35000000 GHz

Stop Freq

£.45000000 GHz

CF Step
11.0000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Center 5.405 00 GHz Span 110 MHz | ‘
#HRes BW 1 MHz #JVBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
o Agilent

R T |Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

#Feak

Mkr1 5.469 8 GHz Cortor £
enter Freg
6143 dBY I - 41000oon GHz
Start Freq
£.35000000 GHz
Stop Freq
547000000 GHz

1

Auto

i CF Step
12.0000000 MHz
tlan)

51 w2
53 FC

Freq Offset
0.00000000 Hz

if):
FTun

On

Swp

Start 5.350 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Signal Track
Off

Stop 5.470 0 GHz ‘
Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT

e Agilent

R T |Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

#Feak

Mkr1 5.441 67 GHz Cortor £
enler Fred
116 BV - sne0ooon GHz
Start Freq
£.35000000 GHz

Auto

Stop Freqg
546000000 GHz

CF Step
11.0000000 hHz
tlan)

On

Freq Offset
0.00000000 Hz

Signal Track
Off

Start 5.350 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 5.460 00 GHz
Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH110)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

e Agilent

R T [Freg/Channel

Ref 110 dBpY #Atten 0 dB

#Peak

Mkrl 5.462 2 GHz Cortor
enter Freg
62.07 4BVl - 41000000 GHz
Start Freq
535000000 GHz
Stop Freq
| £.47000000 GHz

L 1

Auto

CF Step
=4l 12 0000000 WHz
Ilan

81 V2
83 FC

eif):

FTun
Swp

On

Center 5.410 0 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Freq Offset
0.00000000 Hz

Signal Track
Off

Span 120 MHz ‘
Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

e Agilent

R T |FrequhanneI |

Ref 110 dBpY #Atten 0 dB

#Peak

Mkrl 5.456 52 GHz Cortor
enter Freg
32.36 4BVl - sns00000 GHz
Start Freq
535000000 GHz
Stop Freq
545000000 GHz

Auto

CF Step
11.0000000 MHz
Ilan

On

Swp

Center 5.405 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Freq Offset
0.00000000 Hz

Signal Track
Off

Span 110 MHz“‘
Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
e Agilent R T [Freg/Channel |

Mkr1 5.460 2 GHz Centor E

enter Freq

Ref 110 dBpY #Atten 0 dB 60.67 dBuV _f - 41000000 GHz
#Peak

Start Freq

£.3A000000 GHz

Stop Freq

547000000 GHz

CF Step
120000000 hHz
Auto Man

o r

51 W2 Freq Offset
53 FC 0.00000000 Hz

if): )
FTun Signal Track
Swp on O

Center 5.410 0 GHz Span 120 MHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
4 Agllent R T [Freg/Channel |

Mkr1 5.456 33 GHz Centor E

enter Freq

Ref 110 dBpY #Atten 0 dB S0.29 dBuV _f - 40200000 GHz
#Peak

Start Freq

£.3A000000 GHz

Stop Freqg

546000000 GHz

CF Step
11.0000000 hHz
Auta tlan)

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.405 00 GHz Span 110 MHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

W Agilent R T |Freg/Channel

Mkr1 5.762 50 GHz Certer E

enter Freq

Ref 110 dBy #Atten 0 dB 64.80 4BV _f - 200000 GHz
#Peak

Start Freq

572500000 GHz

Stop Freq

5.82500000 GHz

CF Step
[Ty 10.0000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp on Off

Center 5.775 00 GHz Span 100 MHz ‘
#HRes BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL BANDEDGE, PEAK, VERT
i Agilent R T |Ereg/Channel

Mkr1 5.738 17 GHz Certer E

enter Freq

Ref 110 dBy #Atten 0 dB 65.82 4BV _f - 200000 GHz
#Peak

Start Freq

572500000 GHz

Stop Freq

5.82500000 GHz

CF Step
LM 10.0000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp on Off

Center 5.775 00 GHz Span 100 MHz ‘
#HRes BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

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

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen
02/20/13
12U14745
Apple Inc.
FCC Class B
HT40 3TXCDD

Measurement Frequency Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters

Analyzer Reading Avg Average Field Strength @ 3 m
Antenna Factor Peak  Calculated Peak Field Strength
Cable Loss HPF  High Pass Filter

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f Dist
GHz (m)

Read AF { CL{ Amp | D Corr|{ Fitr { Corr.
dBuV | dB/m i dB dB dB dB idBuV/m

Margin
dB

Ant. Pol.
V/H

5510 MHz 3TXCDD

11.020 3.0

35.0 38.4 i110.5} -33.6 0.0 0.7 51.1

-22.9

11.020 3.0

24.8 38.4 1105} -33.6 0.0 0.7 i 40.8

-13.2

11.020 3.0

33.0 384 1105} -33.6 0.0 0.7 i 49.1

-24.9

11.020 3.0

23.1 384 :110.5! -33.6 0.0 0.7 i 39.2

-14.8

<<ITiT

5550 MHz 3TXCDD

11.100 3.0

33.7 38.5 110.6 -33.5 0.0 0.7 i 50.1

-23.9

11.100 3.0

245 38.5 110.6{ -33.5 0.0 0.7 i 40.9

-13.1

11.100 3.0

34.0 38.5 :10.6 -33.5 0.0 0.7 i 50.4

-23.6

11.100 3.0

24.6 38.5 110.6 -33.5 0.0 0.7 i 41.0

-13.0

TITKIK

5670 MHz 3TXCDD

11.340 3.0

33.8 38.7 :11.0} -33.2 0.0 0.7 § 51.0

-23.0

11.340 3.0

24.7 38.7 111.0} -33.2 0.0 0.7 i 419

-12.1

11.340 3.0

33.7 38.7 111.0} -33.2 0.0 0.7 i 50.9

-23.1

11.340 3.0

23.4 38.7 :11.0¢ -33.2 0.0 0.7 { 40.6

-13.4

<{<iTiT

Rev.4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

9.2.35. TX ABOVE 1 GHz, 802.11n HT40 BF 2TX MODE, GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH102)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ
- Agilent 16:04:43 Mar 16, 2013 R T [|FregiChannel

Mkr1 5.468 8 GHz

Center Freq
Ref 110 dBuY #Atten 0 dB 66.11 dByv
ok en “ 541000000 GHz

Log

10 Start Freq

dB/ 535000000 GHz

Offst

15.7

dB Stop Freq
5.47000000 GHz

1

CF Step
12.0000000 MHz
LyhAv Auto tulan|

§1 W2 Freq Offset
S3 FC 0.00000000 Hz

if): .
ETun Signal Track
Swp On off

Center 5.410 0 GHz Span 120 MHz ‘
#HRes BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
- Agilent 16:05:59 Mar 16, 2013 R T |Fre§fChanneI I

Mkr1 5.433 97 GHz Conter F

Ref 110 dBpv #Atten 0 dB 53.51 dByv enter Freq

5 . = E* 1| 5.40500000 GH:z
#Peak
Log
10 Start Freq
dB/ £.35000000 GHz
Offst

15.7
dB Stop Freg

DI 5.46000000 GHz

54.0
dBpv CF Step

11.0000000 tHz
#PA\"Q . Auto M_a

S1ov2 Freq Offset
53 FC 0.00000000 Hz

i?un Signal Track
Swp On off

Center 5.405 00 GHz Span 110 MHz | ‘
#HRes BW 1 MHz #JVBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
i Agllent 18:11:40 Mar 16, 2013

R T |Fre§fChanneI |

Project:

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.468 4 GHz
58.78 dBy

#Feak

Center Freq
541000000 GHz
Start Frag
535000000 GHz
Stop Freq
547000000 GHz

1

CF Step
120000000 hHz
Ao hdan|

81 V2
53 FC

eif):

FTun

Swp

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.410 0 GHz
#Res BW 1 MHz

#WYBW 3 MHz

Span 120 MHz ‘

Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT

We Agilent 16:13:00 Mar 16, 2013

R T |FrequhanneI |

Project:
Ref 110 dBpY

#Atten 0 dB

Mkr1 5.436 35 GHz

51.42 dBpv

#Feak

Center Freq
540500000 GHz
Start Frag
535000000 GHz
Stop Freq
546000000 GHz

CF Step
11.0000000 hHz
Ao hdan|

Swp

Center 5.405 00 GHz
#Hes BW 1 MHz

#VBW 10 Hz

Span 110 MHz |

Sweep 8.577 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
5 Agilent 16:18:45 Mar 18, 2013

R T

Frag/Channel

Ref 110 dBpv/

#htten 0 dB

Mkr1 5.732 00 GHz
64.95 dBpY

#Peak

Center Freq
577500000 GHz
Start Freq
572500000 GHz
Stop Freq
582500000 GHz

CF Step
10.0000000 tHz
Auta tlan)

Center 5.775 00 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Span 100 MHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Oif

—

HIGH CHANNEL BANDEDGE, PEAK, VERT
@ Agilent 182255 Mar 16, 2013

R T

Frag/Channel

Ref 110 dBpv/

#htten 0 dB

Mkr1 5.732 83 GHz
62.93 dBpY

#Peak

Center Freq
577500000 GHz
Start Freq
572500000 GHz
Stop Freq
582500000 GHz

CF Step
10.0000000 tHz
Auta tlan)

Center 5.775 00 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Span 100 MHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Oif

—
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber-A

Company: MENGISTU MEKURIA
Project #: 03/17/13

Date: 12U14745

Test Engineer: Apple Inc.
Configuration: FCC Class B

Mode: HT40 3TX BF CDD

Test Equipment:

Horn 1-18GHz | Pre-amplifer 1—266Hz‘ Pre-amplifer 26-4OGHZ[ Horn >18GHz

T136; M/N: 3117 @3m LI | T145 Agilent 3008A0056 j | T88 Miteq 26-40GHz L“ I T39; ARA 18-26GHz; S/N:1013 L| FCC 15.205

Hi Frequency Cables

3' cable 22807700 12' cable 22807600 20' cable 22807500 HPE H Reject Filter Peak Measurements
RBW=VBW=1MHz

3 cable 22807700 12" cable 22807600 | 20' cable 22807500 j ‘ HPF_7.6GHz Lﬂ Average Measurements

RBW=1MHz ; VBW=10Hz

f Dist { Read Pk | Read Avg.| AF | CL D Corr | Fitr | Peak Avg Pk Lim {Avg Lim| Pk Mar | Avg Mar Notes
GHz | (m) | dBuV dBuv dB dB dB {dBuV/m|dBuV/mi dBuV/m | dBuv/m{ dB dB (VIH)
Low Channel (5510 MHz)
11020 | 30 i 365 24.7 0.0 0.7 52.3 40.5 74 54 - -135 H
11020 | 30 : 353 245 X 0.7 51.1 40.2 74 54 - -13.8 Vv
Mid Channel (5550 MHz)
11100 | 3.0 : 355 251 X 0.7 51.5 411 74 54 - -12.9
11100 | 3.0 | 348 24.6 . -33. I 0.7 50.8 40.6 74 54 - -13.4
Hi Channel (5670 MHz)
11.340 3.0 36.2 258 . 0.7 52.8 425 74 54 - -115
11.340 3.0 35.6 255 K 1] -33 X 0.7 52.3 42.1 74 54 21, -11.9

Rev. 01.30.13

Measurement Frequency Amp  Preamp Gain Avg Lim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar  Margin vs. Peak Limit
Cable Loss HPF  High Pass Filter
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

9.2.36. TX ABOVE 1 GHz, 802.11n HT40 BF 3TX MODE, 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH102)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ
- Agilent 16:34:34 Mar 16, 2013 R T [|FregiChannel

Mkr1 5.469 6 GHz

Center Freq
Ref 110 dBuY #Atten 0 dB 62.23 dByv
ok en “ 541000000 GHz

Log

10 Start Freq

dB/ £.36000000 GHz

Offst

15.7

dB Stop Freg
547000000 GHz

g CF Step
12.0000000 MHz
LyAv Auto lan

§1 W2 Freq Offset
S3 FC 0.00000000 Hz

if): .
ETun Signal Track
Swp On off

Center 5.410 0 GHz Span 120 MHz ‘
#HRes BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
- Agilent 16:35:30 Mar 16, 2013 R T |Fre§fChanneI I

Mkr1 5.434 70 GHz Conter F

Ref 110 dBpv #Atten 0 dB 51.73 dBuv enter Freq

5 . = E* 1| 5.40500000 GH:z
#Peak
Log
10 Start Freq
dB/ £.35000000 GHz
Offst

15.7
dB Stop Freg

DI 5.46000000 GHz

54.0
dBpv CF Step

11.0000000 MHz
#P Ay . At o Ilan|

S1ov2 Freq Offset
53 FC 0.00000000 Hz

i?un Signal Track
Swp On off

Center 5.405 00 GHz Span 110 MHz | ‘
#HRes BW 1 MHz #JVBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
i Agllent 18:33:47 Mar 16, 2013

R T |Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

#Feak

Mkr1 5.467 4 GHz Cortor F
enler Fred
60.83 BV - f10o0oon GHz

Start Frag
535000000 GHz

Stop Freq
l 547000000 GHz

. CF Step

120000000 hHz
Ao hdan|

81 V2
53 FC

Freq Offset

eif):

0.00000000 Hz

FTun

Signal Track
On Off

Swp

Center 5.410 0 GHz
#Res BW 1 MHz

#WYBW 3 MHz

Span 120 MHz ‘
Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT

We Agilent 16:40:08 Mar 16, 2013

R T |FrequhanneI |

Ref 110 dBpY

#Atten 0 dB

#Feak

Mkr1 5.427 73 GHz Contor E
enter Fred
50.99 dBuY I - sne000on GHz

Start Frag
535000000 GHz

Stop Freq
£.46000000 GHz

CF Step

11.0000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Swp

Signal Track
On Off

Center 5.405 00 GHz
#Hes BW 1 MHz

#VBW 10 Hz

Span 110 MHz |
Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
5 Agilent 16:30:38 Mar 16, 2013

R T

Frag/Channel

Ref 110 dBpv/

#htten 0 dB

Mkr1 5.734 00 GHz
64.54 dBpY

#Peak

Center Freq
577500000 GHz
Start Freq
572500000 GHz
Stop Freq
582500000 GHz

CF Step
10.0000000 tHz
Auta tlan)

Center 5.775 00 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Span 100 MHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Oif

—

HIGH CHANNEL BANDEDGE, PEAK, VERT
- Agilent 18:27:11 Mar 16, 2013

R T

Frag/Channel

Ref 110 dBpv/

#htten 0 dB

Mkr1 5.744 83 GHz
61.82 dBpY

#Peak

Center Freq
577500000 GHz
Start Freq
572500000 GHz
Stop Freq
582500000 GHz

CF Step
10.0000000 tHz
Auta tlan)

Center 5.775 00 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Span 100 MHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Oif

—
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber-A

Company: MENGISTU MEKURIA
Project #: 03/17/13

Date: 12U14745

Test Engineer: Apple Inc.
Configuration: FCC Class B

Mode: HT40 3TX BF CDD

Test Equipment:

Horn 1-18GHz | Pre-amplifer 1—266Hz‘ Pre-amplifer 26-4OGHZ[ Horn >18GHz

T136; M/N: 3117 @3m LI | T145 Agilent 3008A0056 j | T88 Miteq 26-40GHz L“ I T39; ARA 18-26GHz; S/N:1013 L| FCC 15.205

Hi Frequency Cables

3' cable 22807700 12' cable 22807600 20' cable 22807500 HPE H Reject Filter Peak Measurements
RBW=VBW=1MHz

3 cable 22807700 12" cable 22807600 | 20' cable 22807500 j ‘ HPF_7.6GHz Lﬂ Average Measurements

RBW=1MHz ; VBW=10Hz

f Dist { Read Pk | Read Avg.| AF | CL D Corr | Fitr | Peak Avg Pk Lim {Avg Lim| Pk Mar | Avg Mar Notes
GHz | (m) | dBuV dBuv dB dB dB {dBuV/m|dBuV/mi dBuV/m | dBuv/m{ dB dB (VIH)
Low Channel (5510 MHz)
11020 | 30 i 365 24.7 0.0 0.7 52.3 40.5 74 54 - -135 H
11020 | 30 : 353 245 X 0.7 51.1 40.2 74 54 - -13.8 Vv
Mid Channel (5550 MHz)
11100 | 3.0 : 355 251 X 0.7 51.5 411 74 54 - -12.9
11100 | 3.0 | 348 24.6 . -33. I 0.7 50.8 40.6 74 54 - -13.4
Hi Channel (5670 MHz)
11.340 3.0 36.2 258 . 0.7 52.8 425 74 54 - -115
11.340 3.0 35.6 255 K 1] -33 X 0.7 52.3 42.1 74 54 21, -11.9

Rev. 01.30.13

Measurement Frequency Amp  Preamp Gain Avg Lim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar  Margin vs. Peak Limit
Cable Loss HPF  High Pass Filter
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

9.2.37. TX ABOVE 1 GHz, 802.11ac VHT80 1TX MODE, 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH106)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 14:10:35 Mar 18, 2013 R T |Freg/Channsl

Mkr1 5.468 0 GHz

Center Freq
Ref 110 dByY #Atten 0 dB 67.73 dByv
apoak = Bl 541000000 GHz

Start Freq
5.35000000 GHz
Stop Freq
. ||| 547000000 GHz

L Fé

CF Step
T 12.0000000 MHz
Lghv Auto Man

51 w2 Freq Offset
53 FC 0.00000000 Hz

rif): .
ETun Signal Track

Swp On off

Start 5.350 0 GHz Stop 5.470 0 GHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
- Agilent 14:13:38 Mar 18, 2013 R T |FrquChanneI |

Mkr1 5.458 90 GHz Conter F

enter Freq
Ref 110 dBypY #Atten 0 dB 33.80 4BV Il - Jnennoon GHz
#Peak
Log
10 Start Freq
dB/ 535000000 GHz
Offst
15.7
A Stop Freq
o 5 46000000 GHz

54.0
dBpv CF Step

Z|l 171.0000000 MHz
#PAu SlAuto tulan|

51 Freq Offset
53 F5 0.00000000 Hz

;Qun Signal Track

Swip On off

Start 5.350 00 GHz Stop 5.460 00 GHz |
#Res BW 1 MHz #VBW 1.8 kHz Sweep 47.66 ms (601 pts)
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 14:16:51 Mar 18, 2013

R T |Fre§f6hannel |

Mkr1 5.469 6 GHz Conter F
enier Fred
Ref 110 dBpY #Atten 0 dB 67.20 dBpY £ 41000000 GHx
#Peak
Log
10 Start Freq
dB/ 5.35000000 GHz
Offst
15.7
dB Stop Freq
i 547000000 GHz
L
CF Step
T 12.0000000 MHz
LyhAv Auto tan|
§1 w2 Freq Offset
83 FC 0.00000000 Hz
0 Signal Track
FTun ignal Trac
Swp On off
Center 5.410 0 GHz Span 120 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
i Agllent 14:17:54 Mar 18, 2013

R T |Freg/Channel

Ref 110 dBpY

#Atten 0 dB

#Peak

Mkr1 5.459 45 GHz Contor E
ener Fred
33.09 BV & sns00000 GHz

Start Freq
5.35000000 GHz

Stop Freq
5.46000000 GHz

CF Step

11.0000000 MHz
Auto hdan

1

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swip

Center 5.405 00 GHz
#Hes BW 1 MHz

#VBW 1.8 kHz

Span 110 MHz
Sweep 47.68 ms (601 pis)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:
Project #:

Company:
Test Target:
Mode Oper:

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13

12U14745

Apple Inc

FCC Class B
HT80 3TXCDD CH42, CH58, CH106, CH138

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

Distance Correct to 3 meters

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

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f
GHz

Dist
(m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

D Corr{ Fltr { Corr. | Limit
dB dB dBuV/m{dBuV/m

Marginj Ant. Pol.
dB V/H

5210 MHz

3TXCDD

15.630

3.0

34.1

38.7

13.0

-31.9

0.0 0.7 i 546 74.0

-19.4

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443 54.0

-9.7

15.630

3.0

33.5

38.7

13.0

-31.9

0.0 0.7 i 541 74.0

-19.9

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443 54.0

I ITi<i<
>ioi>iv

-9.7

5290 MHz

3TXCDD

15.630

3.0

32.9

38.7

13.0

-31.9

0.0 0.7 i 535 74.0

-20.5

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443 54.0

-9.7

15.630

3.0

33.3

38.7

13.0

-31.9

0.0 0.7 i 538 74.0

-20.2

15.630

3.0

24.0

38.7

13.0

-31.9

0.0 0.7 1 446 54.0

<i<iTiT
>io{>iv

-9.4

5530 MHz

3TXCDD

11.060

3.0

34.0

38.4

10.6

-33.5

0.0 0.7 i 50.2 74.0

11.060

3.0

27.3

38.4

10.6

-33.5

0.0 0.7 i 435 54.0

11.060

3.0

33.5

38.4

10.6

-33.5

0.0 0.7 i 49.7 74.0

11.060

3.0

24.2

38.4

10.6

-33.5

0.0 0.7 i 404 54.0

I ITi<i<
>ioi>»iv

5690 MHz

3TXCDD

11.380

3.0

33.3

38.8

11.0

-33.2

0.0 0.7 i 50.6 74.0

11.380

3.0

23.7

38.8

11.0

-33.2

0.0 0.7 i 410 54.0

11.380

3.0

33.3

38.8

11.0

-33.2

0.0 0.7 i 50.6 74.0

11.380

3.0

23.3

38.8

11.0

-33.2

0.0 0.7 i 40.6 54.0

<i<iTiT
>io>iv

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

9.2.38. TX ABOVE 1 GHz, 802.11ac VHT80 2TX MODE, 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH106)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
i Agilent 13:54:41 Mar 18, 2013 R T [Freq/Channel |

Mkr1 5.462 4 GHz

Center Freq
Ref 110 dBy/ #Atten 0 dB 66.60 dBy
Poak [ en Bl 5 41000000 GHZ

Log

10 Start Freq

dB/ 5.35000000 GHz

Offst

15.7

dB Stop Freq
547000000 GHz

1

CF Step
B 12.0000000 MHz
Labv Auto hlan

51 w2 Freq Offset
53 FC 0.00000000 Hz

uif): :
ETun Signal Track
On off

Swp

Center 5.410 0 GHz Span 120 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms 601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
He Agilent 13:56:56 Mar 18, 2013 R T |Freg/Channel

Mkr1 5.459 82 GHz Center F

enter Fraq
Ref 110 dBpY/ #Atten 0 dB 33.36 4BV & sns00000 GHz
#Peak
Loy
10 Start Freqg
dB/ £.35000000 GHz
Offst
15.7
A Stop Freq
. £.46000000 GHz

54.0
dByv CF Step

3| 11.0000000 MHz
#P Ay Auto Ilan|

S1ov2 Freq Offset
53 F3 0.00000000 Hz

i?un Signal Track
On Off

Swip

Start 5.350 00 GHz Stop 5.460 D0 GHz |
#Res BW 1 MHz #WVBW 1.8 kHz Sweep 47.68 ms (601 pis)
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

LOW CHANNEL RESTRICTED, PEAK, VERT
- Agilent 13:59:48 Mar 18,2013 R T |Freg/Channel

Mkr1 5.469 0 GHz Center F
enter Freq
Ref 110 dByY/ #Atten 0 dB 63.80 4B I - ;1000000 GHz
#Peak
Log
10 Start Freq
dB/ 535000000 GHz
Offst
15.7
A Stop Freq
547000000 GHz
L

CF Step
12.0000000 MHz
LgAv Auto [ET

51 v2 Freq Offset
53 FC 0.00000000 Hz

if): )
FTun Signal Track
Swp On off

Center 5.410 0 GHz Span 120 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms 601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
- Agilent 14:00:45 Mar 18, 2013 R T |Freg/Channel

Mkr1 5.455 78 GHz Conter F

Ref 110 dBp #Atten 0 dB 52.65 dByv enter Freq

: L = EX || 540500000 GHz
#Peak
Log
10 Start Freq
dB/ £.35000000 GHz
Offst
15.7
dB Stop Freq
DI £.45000000 GHz

340
dBy CF Step

11.0000000 MHz

#P Ay a—||Auto tlan|

512 Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track
On off

Swp

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #VBW 1.8 kHz Sweep 47.68 ms (G601 pts)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:
Project #:

Company:
Test Target:
Mode Oper:

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13

12U14745

Apple Inc

FCC Class B
HT80 3TXCDD CH42, CH58, CH106, CH138

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

Distance Correct to 3 meters

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

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f
GHz

Dist
(m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

D Corr{ Fltr { Corr. | Limit
dB dB dBuV/m{dBuV/m

Marginj Ant. Pol.
dB V/H

5210 MHz

3TXCDD

15.630

3.0

34.1

38.7

13.0

-31.9

0.0 0.7 i 546 74.0

-19.4

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443 54.0

-9.7

15.630

3.0

33.5

38.7

13.0

-31.9

0.0 0.7 i 541 74.0

-19.9

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443 54.0

I ITi<i<
>ioi>iv

-9.7

5290 MHz

3TXCDD

15.630

3.0

32.9

38.7

13.0

-31.9

0.0 0.7 i 535 74.0

-20.5

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443 54.0

-9.7

15.630

3.0

33.3

38.7

13.0

-31.9

0.0 0.7 i 538 74.0

-20.2

15.630

3.0

24.0

38.7

13.0

-31.9

0.0 0.7 1 446 54.0

<i<iTiT
>io{>iv

-9.4

5530 MHz

3TXCDD

11.060

3.0

34.0

38.4

10.6

-33.5

0.0 0.7 i 50.2 74.0

11.060

3.0

27.3

38.4

10.6

-33.5

0.0 0.7 i 435 54.0

11.060

3.0

33.5

38.4

10.6

-33.5

0.0 0.7 i 49.7 74.0

11.060

3.0

24.2

38.4

10.6

-33.5

0.0 0.7 i 404 54.0

I ITi<i<
>ioi>»iv

5690 MHz

3TXCDD

11.380

3.0

33.3

38.8

11.0

-33.2

0.0 0.7 i 50.6 74.0

11.380

3.0

23.7

38.8

11.0

-33.2

0.0 0.7 i 410 54.0

11.380

3.0

33.3

38.8

11.0

-33.2

0.0 0.7 i 50.6 74.0

11.380

3.0

23.3

38.8

11.0

-33.2

0.0 0.7 i 40.6 54.0

<i<iTiT
>io>iv

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

9.2.39. TX ABOVE 1 GHz, 802.11ac VHT80 3TX MODE, 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH106)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
i Agilent 13.45:35 Mar 18, 2013 R T [Freq/Channel |

Mkr1 5.467 6 GHz
66.78 dBpY

Center Freq

Ref 110 dBpY £.41000000 GHz

#Feak

Log

10 Start Freq

dB/ 5.35000000 GHz
Offst
15.7

Stop Freqg

547000000 GHz

1
L

dB
CF Step
12.0000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
Off

—

#Atten 0 dB

Lghv

S1 w2
53 FC

eif):
FTun

Swp On

Center 5.410 0 GHz
#Res BW 1 MHz

Span 120 MHz

#VBW 3 MHz Sweep 1 ms 601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

W Agilent 13:46:52 Mar 18, 2013

R T

|FreqiChannel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.459 27 GHz
51.39 dBp

#Peak

Center Freq
540500000 GHz

Loy
10 Start Freq
dB/ 535000000 GHz
Offst
15.7
dB Stop Freq
DI 546000000 GHz

54.0
dByv

#P Ay 1

CF Step
11.0000000 MHz
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
Off

—

51 W2
53 FC

#(f):
FTun
Swip

On

Center 5.405 00 GHz
#Hes BW 1 MHz

Span 110 MHz
Sweep 47.68 ms (601 pis)

#VBW 1.8 kHz
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

LOW CHANNEL RESTRICTED, PEAK, VERT
- Agilent 13:50:25 Mar 18,2013 R T |Freg/Channel

Mkr1 5.468 4 GHz Center F
enter Freq
Ref 110 dByY/ #Atten 0 dB 66.49 4B Il - 1000000 GHz
#Peak
Log
10 Start Freq
dB/ 535000000 GHz
Offst
15.7
A Stop Freq
547000000 GHz

CF Step
o] 12.0000000 MHz
LgAv Auto [ET

51 v2 Freq Offset
53 FC 0.00000000 Hz

wif): :
FTun Signal Track
On off

Swp

Center 5.410 0 GHz Span 120 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms 601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
e Agilent 13:51:21 Mar 18, 2013 R T |Freg/Channel

Mkr1 5.459 45 GHz Conter F

Ref 110 dBp #Atten 0 dB 52.05 dByv enter Freq

: L = EX || 540500000 GHz
#Peak
Log
10 Start Freq
dB/ £.35000000 GHz
Offst
15.7
dB Stop Freq
DI £.45000000 GHz

340
dBy CF Step

11.0000000 MHz
#PA\I'Q Auto m

512 Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track
On off

Swp

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #VBW 1.8 kHz Sweep 47.68 ms (G601 pts)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:
Project #:

Company:
Test Target:
Mode Oper:

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13

12U14745

Apple Inc

FCC Class B
HT80 3TXCDD CH42, CH58, CH106, CH138

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

Distance Correct to 3 meters

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

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f
GHz

Dist
(m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

D Corr{ Fltr { Corr. | Limit
dB dB dBuV/m{dBuV/m

Marginj Ant. Pol.
dB V/H

5210 MHz

3TXCDD

15.630

3.0

34.1

38.7

13.0

-31.9

0.0 0.7 i 546 74.0

-19.4

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443 54.0

-9.7

15.630

3.0

33.5

38.7

13.0

-31.9

0.0 0.7 i 541 74.0

-19.9

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443 54.0

I ITi<i<
>ioi>iv

-9.7

5290 MHz

3TXCDD

15.630

3.0

32.9

38.7

13.0

-31.9

0.0 0.7 i 535 74.0

-20.5

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443 54.0

-9.7

15.630

3.0

33.3

38.7

13.0

-31.9

0.0 0.7 i 538 74.0

-20.2

15.630

3.0

24.0

38.7

13.0

-31.9

0.0 0.7 1 446 54.0

<i<iTiT
>io{>iv

-9.4

5530 MHz

3TXCDD

11.060

3.0

34.0

38.4

10.6

-33.5

0.0 0.7 i 50.2 74.0

11.060

3.0

27.3

38.4

10.6

-33.5

0.0 0.7 i 435 54.0

11.060

3.0

33.5

38.4

10.6

-33.5

0.0 0.7 i 49.7 74.0

11.060

3.0

24.2

38.4

10.6

-33.5

0.0 0.7 i 404 54.0

I ITi<i<
>ioi>»iv

5690 MHz

3TXCDD

11.380

3.0

33.3

38.8

11.0

-33.2

0.0 0.7 i 50.6 74.0

11.380

3.0

23.7

38.8

11.0

-33.2

0.0 0.7 i 410 54.0

11.380

3.0

33.3

38.8

11.0

-33.2

0.0 0.7 i 50.6 74.0

11.380

3.0

23.3

38.8

11.0

-33.2

0.0 0.7 i 40.6 54.0

<i<iTiT
>io>iv

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

9.2.40.
BAND

TX ABOVE 1 GHz, 802.11ac VHT80 BF 2TX MODE, 5.6 GHz

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH106)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 15:43:65 Mar 18, 2013

R T

Freq/Channel

Ref 110 dBpY

#itten 0 dB

Mkr1 5.468 4 GHz
67.92 dBpv

#FPeak
Log

Center Freq
5.41000000 GHz

10
dB/

Offst
15.7

Start Freq
5.35000000 GHz

dB

Stop Freq
LI} 5.47000000 GHz

CF Step

LghAv

12.0000000 MHz
Auto hdan|

51 w2
53 FC

Freq Offset
0.00000000 Hz

if):
FTun

Signal Track

On off

Swp

Start 5.350 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 54700 GHz
Sweep 1 ms 601 pts)

—

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

@ Agilent 15:48:05 Mar 18, 2013

R T

|Fre§fChanneI |

Project:
Ref 110 dBpY

#itten 0 dB

Mkr1 5.457 80 GHz
53.67 dBpv

#Peak

Center Freq
540500000 GHz

Start Freq
5.35000000 GHz

Stop Freq
5.46000000 GHz

CF Step
= || 11.0000000 MHz
< | Auto Ilan|

Freq Offset

0.00000000 Hz

FTun
Swp

Signal Track

On off

Start 5.350 00 GHz
#HRes BW 1 MHz

#VBW 1.8 kHz

Stop 5.460 D0 GHz
Sweep 47.68 ms (G601 pts)

—
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 15:54:43 Mar 18,2013 R T |Freg/Channel

Mkr1 5.469 & GHz Center F
enter Freq
Ref 110 dBypY #Atten 0 dB 69.90 4B Il - 1000000 GHz
#Peak
Log
10 Start Freq
dB/ 535000000 GHz
Offst
15.7
A Stop Freq
547000000 GHz
1]
L

CF Step
ik 12.0000000 MHz
Loty Auto Man|

51 v2 Freq Offset
53 FC 0.00000000 Hz

if): )
FTun Signal Track
Swp On off

Center 5.410 0 GHz Span 120 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms 601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
- Agilent 15:55:54 Mar 18, 2013 R T |Freg/Channel

Mkr1 5.458 53 GHz Corter E

Ref 110 dBpv/ #Atten 0 dB 49.99 dByY enter Freq

° H en Bl 5.40500000 GHZ
#Peak
Log
10 Start Freq
dB/ £.35000000 GHz
Offst
157
dB Stop Freq
oI 546000000 GHz
54.0
dBy CF Step

11.0000000 MHz

#P Ay Il At tlan|
512 Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track
Swp On Ctf

Center 5.405 00 GHz Span 110 MHz |
#Res BW 1 MHz #VBW 1.8 kHz Sweep 47.68 ms (G601 pts)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

Date:

Mode:

Company:
Project #:

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber-A

Test Engineer:
Configuration:

Horn 1-18GHz

MENGISTU MEKURIA

03/17/13
12U14745
Apple Inc.
FCCClass B

HT40 3TX BF CDD

Test Equipment:

| Pre-amplifer 1—266Hz‘ Pre—amplifer26—4OGHz|

Horn >18GHz

T136; M/N: 3117 @3m
Hi Frequency Cables
3' cable 22807700

3' cable 22807700

12' cable 22807600 20" cable 22807500

12' cable 22807600

L| | T145 Agilent 3008A0056 :I ’ T88 Miteq 26-40GHz L“ | T39; ARA 18-26GHz; S/N:1013

HPF

L| FCC 15.209

Peak Measurements

“ Reject Filter RBW=VBW=1MHz

|20' cable 22807500 j |HPF_7.GGHZ Ll

Average Measurements
RBW=1MHz ; VBW=10Hz

f
GHz

Dist
(m)

Read Pk : Read Avg.
dBuv dBuv

AF

CL
dB

D Corr| Fltr | Peak Avg
dB | dBuV/m|dBuV/m

Pk Lim
dBuVv/m

Avg Lim| Pk Mar | Avg Mar Notes
dBuvV/m| dB dB (VIH)

Low Channel (5210 MHz)

10.420

| 30 |

36.2 255

0.8 50.6 39.9

-14.1 H

10.420

1

30

35.6 254

0.8 50.0 398

-14.2 \

Mid Channel (5290 MHz)

10.580

T
i

3.0 ¢

35.3 25.0

0.8 50.0 39.8

10.580

i

30

355 249

0.8 50.2 39.6

11.060

H
|

Low Channel (5530 MHz)
30 ¢

35.1 24.7

0.7 51.0 40.5

11.060

i
i

30

355 245

0.7 514 40.4

Hi Channel (5690 MHz)

11.380

3.0

36.1 253

0.7 528 42.0

11.380

3.0

354 251

0.7 52.1 419

Rev. 01.30.13

Measurement Frequency
Distance to Antenna
Analyzer Reading
Antenna Factor

Cable Loss

Amp  Preamp Gain

D Corr Distance Correct to 3 meters
Avg  Average Field Strength @ 3 m
Peak  Calculated Peak Field Strength
HPF  High Pass Filter

Avg Lim Average Field Strength Limit
Pk Lim  Peak Field Strength Limit
Avg Mar Margin vs. Average Limit
Pk Mar  Margin vs. Peak Limit
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

9.2.41. TX ABOVE 1 GHz, 802.11ac VHT80 BF 3TX MODE, 5.6 GHz
BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH106)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
- Agllent 15:28:55 Mar 18, 2013 R T |Freg/Channsl

Mkr1 5.468 8 GHz Center F
enter Freq
Ref 110 dBypY #Atten 0 dB 67.47 4BV Il o 000000 GHz
#Peak
Log
10 Start Freq
dB/ 535000000 GHz
Offst
15.7
A Stop Freq
. 547000000 GHz

CF Step
TR 12.0000000 MHz
LgAv Auto [ET

51 v2 Freq Offset
53 FC 0.00000000 Hz

if): )
FTun Signal Track
Swp On off

Center 5.410 0 GHz Span 120 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms 601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
- Agilent 15:31:19 Mar 18, 2013 BT |Fre§;‘ChanneI I

Mkr1 5.459 27 GHz Conter F
Ref 110 dBp #Atten 0 dB 53.84 dByY enter Freq
: L = EX || 540500000 GHz
#Peak

Start Freq

£.35000000 GHz

Stop Freq

5.46000000 GHz
CF Step

z)| 11.0000000 MHzZ
Al Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
On off

Swp

Start 5.350 00 GHz Stop 5.460 D0 GHz |
#Res BW 1 MHz #VBW 1.8 kHz Sweep 47.68 ms (G601 pts)
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REPORT NO: 15U21850-E25V1

FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

LOW CHANNEL RESTRICTED, PEAK, VERT
i Agllent 15:38:01 Mar 18, 2013

R T |Fre§f6hannel |

Mkr1 5.469 4 GHz Certer F
enter Fraq
Ref 110 dBpY #Atten 0 dB 67.26 dBLY || - o G
#Peak
Log
10 Start Freq
dB/ £.35000000 GHz
Offst
15.7
dB Stop Freqg
J[} 547000000 GHz
L
CF Step
""""" T Tl 120000000 MHz
LyhAv Auto tan|
§1 w2 Freq Offset
53 FC 0.00000000 Hz
: Signal Track
ETun ignal Trac
Swp On Off
Start 5.350 0 GHz Stop 5.470 0 GHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
i Agllent 15:37:20 Mar 18, 2013

R T |FrquChanneI |

Ref 110 dBpY

#Atten 0 dB

#Peak

Mkr1 5.455 78 GHz Contor E
ener Fred
31.69 4BV & s0a00000 GHz

Start Freq
5.35000000 GHz

Stop Freq
5.46000000 GHz

CF Step

11.0000000 MHz
Auto hdan

o_._
Freq Offset
0.00000000 Hz

Signal Track
On Off

Swip

Start 5.350 00 GHz
#Hes BW 1 MHz

#VBW 1.8 kHz

Stop 5.460 D0 GHz
Sweep 47.68 ms (601 pis)
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

HARMONICS AND SPURIOUS EMISSIONS

Date:

Mode:

Company:
Project #:

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber-A

Test Engineer:
Configuration:

Horn 1-18GHz

MENGISTU MEKURIA

03/17/13
12U14745
Apple Inc.
FCCClass B

HT40 3TX BF CDD

Test Equipment:

| Pre-amplifer 1—266Hz‘ Pre—amplifer26—4OGHz|

Horn >18GHz

T136; M/N: 3117 @3m
Hi Frequency Cables
3' cable 22807700

3' cable 22807700

12' cable 22807600 20" cable 22807500

12' cable 22807600

L| | T145 Agilent 3008A0056 :I ’ T88 Miteq 26-40GHz L“ | T39; ARA 18-26GHz; S/N:1013

HPF

L| FCC 15.209

Peak Measurements

“ Reject Filter RBW=VBW=1MHz

|20' cable 22807500 j |HPF_7.GGHZ Ll

Average Measurements
RBW=1MHz ; VBW=10Hz

f
GHz

Dist
(m)

Read Pk : Read Avg.
dBuv dBuv

AF

CL
dB

D Corr| Fltr | Peak Avg
dB | dBuV/m|dBuV/m

Pk Lim
dBuVv/m

Avg Lim| Pk Mar | Avg Mar Notes
dBuvV/m| dB dB (VIH)

Low Channel (5210 MHz)

10.420

| 30 |

36.2 255

0.8 50.6 39.9

-14.1 H

10.420

1

30

35.6 254

0.8 50.0 398

-14.2 \

Mid Channel (5290 MHz)

10.580

T
i

3.0 ¢

35.3 25.0

0.8 50.0 39.8

10.580

i

30

355 249

0.8 50.2 39.6

11.060

H
|

Low Channel (5530 MHz)
30 ¢

35.1 24.7

0.7 51.0 40.5

11.060

i
i

30

355 245

0.7 514 40.4

Hi Channel (5690 MHz)

11.380

3.0

36.1 253

0.7 528 42.0

11.380

3.0

354 251

0.7 52.1 419

Rev. 01.30.13

Measurement Frequency
Distance to Antenna
Analyzer Reading
Antenna Factor

Cable Loss

Amp  Preamp Gain

D Corr Distance Correct to 3 meters
Avg  Average Field Strength @ 3 m
Peak  Calculated Peak Field Strength
HPF  High Pass Filter

Avg Lim Average Field Strength Limit
Pk Lim  Peak Field Strength Limit
Avg Mar Margin vs. Average Limit
Pk Mar  Margin vs. Peak Limit
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

9.3. RADIATED EMISSIONS, WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL FREMONT, 3m Chomber 27 Fek 2813 188449

85

ERQdiQted Emissions

: ; : : : Lo 5 Project No:l1z2U14745

75 i i VlCHient Neme:fApple Inc.

H H i [Madel / Device:BlE / 56 TX worst cose

; ; {|Config # Other EUT with support laptop PC
g5 4 i\ Test By:Tom Chen

55

45

35

Harizantol

dBul/m

TEP
Freguemncy [MH=]

Ronge [MHz] Det  RBUCHz] UBUIHz]  Sweep Lakel Range [MHz] Det  RBWCHz] VBW(Hz]  Sueep
1:38-188H FK 126k IM B8 1=/ MHz Horizontol

File: 56.0DAT

Page 910 of 921

UL VERIFICAITON SERVICES INC. FORM NO: CCSUP4701H
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: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

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

VERTICAL PLOT

UL FREMOMT, 3m Chomber 27 Feb 2813  18:84:89
E L Radiated Emissions

{|Project No:l2uid74s

75 : VICHient MNome:fApple Inc,
; : V|Madel / Device!BIE / BG TX worst case

85

: : : : : : Contig / Other:EUT with support laptop PC
65 i\ Test ByiTom Chen

55

45

35

dBuls/m Uertical

Fregquency L[MH=]

Range [MHz] REUCHz1 UBLI[HZ)  Sweep Label Range [MHz1 Det  REWH=] VBWCHZ]
1:38-1BER FE | 26k il B8/ MHz Horizontal

File: 56.0AT
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

HORIZONTAL AND VERTICAL DATA
Project No:12U14745

Client Name:Apple Inc.

Model / Device:B16 / 5G TX worst case

Config / Other:EUT with support laptop PC
Test By:Tom Chen

Horizontal 30 - 1000MHz

Marker [Test Meter T130 8-1443m Loop CFR 47 Part 15

No. Frequency |Reading |Detector |12 (dB) |[(dB) Class B3m Margin [Polarity
33.8769 41.12|PK 18.1 -27.5 40 -8.28|Horz
50.1599 54.15|PK 7.4 -27.3 40 -5.75|Horz
91.255 55.28|PK 7.9 -26.9 -7.22|Horz
97.8457 55.75|PK 9.6 -26.8 -4.95(Horz
338.9888 51.75|PK 14 -25.3 -5.55[Horz
362.8317 49|PK 14.8 -25.4 -7.6|Horz

Vertical 30 - 1000MHz

Marker [Test Meter T130 8-14- CFR 47 Part 15

No. Frequency [Reading [Detector |12 (dB) Class B3m Polarity
34.9151 39.72|1QP 17.4 40 Vert
48.201 27.07|QP 8.2 40 Vert
82.966 53.87|QP 7.2 40 Vert
95.473 51.22|QP 8.9 Vert
340.97 23.59(QP 14 46 Vert
359.4594 53.31|QP 14.7 46 Vert
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak | Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

RESULTS

6 WORST EMISSIONS FOR 5G BAND

Project No:12U14745

Client Name:Apple Inc,.

Model/Device:B16 / 3x3 Base Station /5G
Test Volt/Freq:120 VAC/60 Hz, TX Worst Case
Test By:Tom Chen

Line-L1.15 - 30MHz

CFR 47 CFR 47 Part
Marker |Test Meter T24 1L LC Cables [dB(uVolt |Part 15 15Class B
No. Frequency |Reading [Detector |L1.TXT |1&3.TXT |s) Class BQP |(Margin |Avg Margin
1 0.159 46.19|PK 0.1 0 46.29 65.5 -19.21 55.5 -9.21
2 0.159 32.67|Av 0.1 0 32.77 65.5 -32.73 55.5 -22.73
3 0.402 32.5|PK 0.1 0 32.6 57.8 -25.2 47.8 -15.2
4 0.402 28.48|Av 0.1 0 28.58 57.8 -29.22 47.8 -19.22
5 7.71 37.82|PK 0.1 0.1 38.02 60 -21.98 50 -11.98
6 7.71 26.15|Av 0.1 0.1 26.35 60 -33.65 50 -23.65
Line-L2 .15 - 30MHz
CFR 47 CFR 47 Part
Marker |Test Meter T24 1L LC Cables (dB(uVolt |Part 15 15Class B
No. Frequency [Reading |Detector [L2.TXT |2&3.TXT |[s) Class BQP [Margin |Avg Margin
7 0.159 45.11|PK 0.1 0 45.21 65.5 -20.29 55.5 -10.29
8 0.159 24.45|Av 0.1 0 24.55 65.5 -40.95 55.5 -30.95
9 0.3795 30.14|PK 0.1 0 30.24 58.3 -28.06 48.3 -18.06
10 0.3795 19.04|Av 0.1 0 19.14 58.3 -39.16 48.3 -29.16
11 7.863 35.41|PK 0.1 0.1 35.61 60 -24.39 50 -14.39
12 7.863 22.68|Av 0.1 0.1 22.88 60 -37.12 50 -27.12
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REPORT NO: 15U21850-E25V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1470

LINE 1 RESULTS

UL Fremaont, CA CE Roam 14 Mar 2813 17:58:H9
: : : P ‘ Conducted RFI Uoltage

Project No:lZU14745

Client Neme:fpple Inc, .

Madel /Device:B16 / 3x3 Base Station /56
Test Unlt/Freg: 128 UAC/EE Hz, TX UWorst 0
Teat By:Tom Chen

TR e B o I E i B I N SRt

dBlulaltsl

Line-L1

Freqguency LMH=z]

Farge [HHz] Tet FBA BN/ g Tup S Po dupolbde  Lbe]  Famge DM Tet R VBN / Ay Ty weep  Pls fopsMode  Label
111538 B 1B nja / LogFur Oides) ls/d. Sk B63% IAURLT Lire|

File: 56.DAT
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REPORT NO: 15U21850-E25V1
FCC ID: BCGA1470

DATE: NOVEMBER 16, 2015

LINE 2 RESULTS

Line-L2 dBtulalts)

File: 56.DAT

I4 Mar 2013 17:58:49

UL Fremaont, CA CE Roam

Conducted RFI Uoltage

Project No:lZU14745

Client Neme:fpple Inc, .

Madel /Device:B16 / 3x3 Base Station /56
Test Unlt/Freg: 128 UAC/EE Hz, TX UWorst 0
Teat By:Tom Chen

1

LT T
P \ I

; 1‘
Freqguency LMH=z]

70

Farge [HHz] Tet FBA B/ g Tup Sueep

Pie digpsifode  Lobe]  Fange [ Tet RS VBN / A Ty e Pls  Fops/ode
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