REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

OUTPUT POWER and PSD, Chain 1

OUTPUT POWER and PSD, Chain 1 MID CH - UNII

e Agilent 08:38:12 Mar 13,2013 R T Measure
l ]
Ch Freq 570764 GHz Trig  Free Meas Off
Channel Power Averages: 100 I |
| (Channel Fower
Mkr1 5.714 67 GHz
Ref 20 dBm #Atten 10 (B 3.200 dBm
#hvg I [ I I i
Log i i — I Occupied BYY
10
dB/
Offst ACP
38.1
dB ] ]
WLt Carrier
Center 5.707 64 GHz Span 52.07 MHz Power
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
Power Stat
Channel Power FPower Spectral Density CCDFE
16.63 dBm /34.7150 MHz -58.78 dBm/Hz oo
1of2

OUTPUT POWER and PSD, Chain 1 MID CH - DTS

W Agilent 05:40:21 Mar 13, 2013

R T

Measure

Ch Freq 572736 GHz

Trig  Free

Channel Power

Averages: 100

I
Meas Off

Ref 20 dBm #Atten 10 dB

Mkr1 5.727 369 GHz
2.274 dBm

Channel Power

#Rvyg

Log

10

‘ Occupied BWY|

dB/

Offst

38.1

dB

‘ ACF

Multi Carrier

Center 5.727 358 GHz

#Res BW 1 MHz VBW 3 MHz

Span 7.072 MHz
Sweep 1 ms (601 pts)

Paowier

Channel Power

5.89 dBm /4.7150 MHz

FPower Spectral Density

-60.85 dBm/Hz

Power Stat
CCDF

Wlore
10f2
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

OUTPUT POWER and PSD, Chain 2

OUTPUT POWER and PSD, Chain 2

MID CH - UNII

@ Agilent 08:43:10 Mar 13, 2013 ROT Measure
l
Ch Freq 5.70767 GHz Trig  Free Meas Off
Channel Power Averages: 100 I |
Channel Power
Mkr1 5.717 8% GHz
Ref 20 dBm #Atten 10 dB 3.743 dBm
#Avg Occupied BW
Log
10
dB/
offst | ACP
38.1
dB ] ]
MUt Carrier
Center 5.707 67 GHz Span 51.99 MHz Powver
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
Power Stat
Channel Power Fower Spectral Density CCDF
15.92 dBm /34.6600 MHz -59.48 dBm/Hz o
1of2

OUTPUT POWER and PSD, Chain 2
e Agllent 05:47-03 Mar 13, 2013

MID CH - DTS
R T

heasure

Ch Freg 572733 GHz

Trig  Free

Channel Power

Averages: 100 I |

Meas Off

| Channel Power

Mkr1 5.727 586 GHz

Ref 20 dBm

#htten 10 B

3.982 dBm

#hvy
Log

10

‘ Occupied BW

dB/
Offst

38.1

dB

‘ |
ACP

Multi Carrier

¢

Center 5.727 330 GHz
#Res BW 1 MHz

Span 6.99 MHz

VBW 3 MHz Sweep 1 ms (601 pts)

Power

Power Stat

Channel Power

6.25 dBm /4.6600 MIHz

Power Spectral Density

cCchD

F

-60.43 dBm/Hz

hlore

10of2
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.67.4. TPC POWER

LIMITS

FCC 8§15.407 (h) (1)

IC RSS-210 A9.2 (3)

Transmit power control (TPC). U-NII devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the

capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mWw.

RESULTS

The maximum EIRP is less than 500 mW; therefore, TPC is not required.
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

8.68.

802.11n HT40 BF 3TX MODE, CH142 (5710 MHz), 5.6 GHz BAND

Covered by testing HT40 CDD 3TX mode, the power per chain used for HT40 CDD 3TX mode
is the same power per chain that will be used for HT40 BF 3TX mode. However, since BF is
correlated and CDD is uncorrelated for output power, the section below for output power using
correlated AG for this BF mode shows it is still compliant.

8.68.1. OUTPUT AVERAGE POWER

LIMITS

FCC 8§815.247
IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

The TX chains are correlated for output power and the antenna gain is unequal among the
chains. The directional gain is:

Chain O [ Chain 1 | Chain 2 | Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.00 1.70 3.80 7.65
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

RESULTS

Limits (FCC), portion in UNIl 2 ext band

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Mid 5710 34.7 32.9836 7.65
Limits
Channel | Frequency | FCC IC IC Power
Power | Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm)
Mid 5710 22.35 24.00 30.00 22.35
Duty Cycle CF (dB)| 0.00 |
Output Power Results
Channel | Frequency | Chain 0 | Chain 1 | Chain 2 Total Power | Power
Meas Meas Meas Corr'd Limit | Margin
Power | Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) dBm) | (dB)
Mid 5710 15.82 16.63 15.92 20.91 22.35 | -1.44
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

Limits (FCC), portion in 5.8 GHz UNII band

Bandwidth and Antenna Gain

Channel [ Frequency Min Min Correlated
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Mid 5710 4.7 2.9836 7.65
Limits
Channel [ Frequency | FCC IC IC Power
Power | Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm)
Mid 5710 16.03 15.75 21.75 14.10
Duty Cycle CF (dB)| 0.00 |
Output Power Results
Channel [ Frequency | Chain O | Chain 1 | Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit | Margin
Power | Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dB)
Mid 5710 5.86 5.89 6.25 10.77 14.10 -3.32
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER and PSD, Chain 0

OUTPUT POWER and PSD, Chain O MID CH - UNII
e Agilent 08:27:19 Mar 13, 2013 R T hWeasure

Ch Freq 570761 GHz Trig  Free Meas Off
Channel Power Averages: 100 I |

Channel Paower

Mkr1 5.714 83 GHz
Ref 20 dBm #Atten 10 dB 4.057 dBm
#hvy

Occupied BWY

‘ ACP

MUt Carrier
Center 5.707 61 GHz Span 52.16 MHz Powver
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)

dB

Power Stat
Channel Power Fower Spectral Density CCDF

15.82 dBm /34.7750 MHz -59.59 dBm/Hz

hlare
10f2

OUTPUT POWER and PSD, Chain 0 MID CH - DTS

- Agilent 08:32:32 Mar 13, 2013 R T [ Measue |
[

Ch Freq 572739 GHz Trig  Free Meas Off
Channel Power Averages: 100

||
| Channel Power

Mkr1 5.725 060 GHz
Ref 20 dBm ZAtten 10 (B 3.030 dBm
--Lﬁ;’ﬂ - Occupied BW
10
dB/
Offst ‘ ACP
381

dB

MUt Carrier
Center 5.727 388 GHz Span 7.162 MHz Power
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)

Power Stat
Channel Power FPower Spectral Density CCDF
—

5.86 dBm /4.7750 MIHz -60.93 dBm/Hz

MWore
1 0f2
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

OUTPUT POWER and PSD, Chain 1

OUTPUT POWER and PSD, Chain 1 MID CH - UNII

e Agilent 08:38:12 Mar 13,2013 R T Measure
l ]
Ch Freq 570764 GHz Trig  Free Meas Off
Channel Power Averages: 100 I |
| (Channel Fower
Mkr1 5.714 67 GHz
Ref 20 dBm #Atten 10 (B 3.200 dBm
#hvg I [ I I i
Log i i — I Occupied BYY
10
dB/
Offst ACP
38.1
dB ] ]
WLt Carrier
Center 5.707 64 GHz Span 52.07 MHz Power
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
Power Stat
Channel Power FPower Spectral Density CCDFE
16.63 dBm /34.7150 MHz -58.78 dBm/Hz oo
1of2

OUTPUT POWER and PSD, Chain 1 MID CH - DTS

W Agilent 05:40:21 Mar 13, 2013

R T

Measure

Ch Freq 572736 GHz

Trig  Free

Channel Power

Averages: 100

I
Meas Off

Ref 20 dBm #Atten 10 dB

Mkr1 5.727 369 GHz
2.274 dBm

Channel Power

#Rvyg

Log

10

‘ Occupied BWY|

dB/

Offst

38.1

dB

‘ ACF

Multi Carrier

Center 5.727 358 GHz

#Res BW 1 MHz VBW 3 MHz

Span 7.072 MHz
Sweep 1 ms (601 pts)

Paowier

Channel Power

5.89 dBm /4.7150 MHz

FPower Spectral Density

-60.85 dBm/Hz

Power Stat
CCDF

Wlore
10f2
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

OUTPUT POWER and PSD, Chain 2

OUTPUT POWER and PSD, Chain 2

MID CH - UNII

@ Agilent 08:43:10 Mar 13, 2013 ROT Measure
l
Ch Freq 5.70767 GHz Trig  Free Meas Off
Channel Power Averages: 100 I |
Channel Power
Mkr1 5.717 8% GHz
Ref 20 dBm #Atten 10 dB 3.743 dBm
#Avg Occupied BW
Log
10
dB/
offst | ACP
38.1
dB ] ]
MUt Carrier
Center 5.707 67 GHz Span 51.99 MHz Powver
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
Power Stat
Channel Power Fower Spectral Density CCDF
15.92 dBm /34.6600 MHz -59.48 dBm/Hz o
1of2

OUTPUT POWER and PSD, Chain 2
e Agllent 05:47-03 Mar 13, 2013

MID CH - DTS
R T

heasure

Ch Freg 572733 GHz

Trig  Free

Channel Power

Averages: 100 I |

Meas Off

| Channel Power

Mkr1 5.727 586 GHz

Ref 20 dBm

#htten 10 B

3.982 dBm

#hvy
Log

10

‘ Occupied BW

dB/
Offst

38.1

dB

‘ |
ACP

Multi Carrier

¢

Center 5.727 330 GHz
#Res BW 1 MHz

Span 6.99 MHz

VBW 3 MHz Sweep 1 ms (601 pts)

Power

Power Stat

Channel Power

6.25 dBm /4.6600 MIHz

Power Spectral Density

cCchD

F

-60.43 dBm/Hz

hlore

10of2
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.69. 802.11n HT40 STBC 3TX MODE, CH142 (5710 MHz), 5.6 GHz
BAND

8.69.1.26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 | Chain1 | Chain2
(MHz) (MHz) (MHz) (MHz)
Mid 5710 39.55 39.43 39.32

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 MID CH
e Agilent 13:41:18 Mar 12,2013 R T |Freg/Channel

A Wkl 3955 MHz Centor F
enter ~req
Ref 20 dBm Atten 10 dB -0.03 dB
#Peak 571000000 GHz
Log —————————

10 Start Freq
dB/ 5.67500000 GHz
Offst
38.1
dB Stop Freq
5.74500000 GHz

ol
-16.6
dBm n CF Step

iR o || 700000000 MHz
LgAv Auto lan

V1 s2 Freq Offget
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
On off

Swp

Center 5.710 00 GHz Span 70 MHz
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms (601 pts)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 MID CH
@ Agllent 135345 Mar 12, 2013 R T |Freg/Channel

& Pkrl 39.43 MHz Conter F

enter Freq
Ref 20 dBm Atten 10 dB -1.00 dB
#Peak £.71000000 GHz
Log
10 Start Freg
dB/ 5.67500000 GHz
Offst
38.1
dB Stop Freq
DI 5.74500000 GHz

AT.0
dBm ) CF Step

7.00000000 MHz
LyAv Auto Man

V1 sz Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp On off

Center 5.710 00 GHz Span 70 MHz |
#Res BW 430 kHz ZWBW 1.3 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 MID CH
e Agilent 14:01:23 Mar 12, 2013 BT |Freq,"Channe| .

& Mkrl 3932 MHz Corter F

Ref 20 dBm Atten 10 dB -0.20 dB enter rreq
#Peak 5.71000000 GHz
Log

10 Start Freq
dB/ 5.67500000 GHz
Offst

38.1

dB Stop Freqg
DI . 5.74500000 GHz

-16.1
dBm ! CF Step

7.00000000 MHz
LgAv Auto [ET

V1 sz Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp On off

Center 5.710 00 GHz Span 70 MHz |
#Res BW 430 kHz #WBW 1.3 MHz #Sweep 100 ms (601 pts)
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

8.69.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW 99% BW 99% BW
Chain 0 Chain 1 Chain 2
(MHz) (MHz) (MHz) (MHz)
Mid 5710 35.9672 36.2076 36.3701

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 MID CH

e Agilent 13:43:06 Mar 12, 2013

R T

| hWeasure |

Ch Freg
Occupied Bandwiith

571 GHz

Trig  Free

Averages: 100 I |

Meas Off

| Channel Power

Ref 20 dBm

Atten 10 (B

#Samp)

[

| Occupied BW

dB

Center 5.710 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz
#Sweep 100 ms (601 pts)

ACF

Wulti Carrier
FPowier

Occupied Bandwidth

Occ BYW % Puwr 99.00 %

Transmit Freq Error
¥ dB Bandwidth

35.9672 MHz

-134.710 kHz
35.046 MHz"

¥ dB

-26.00 dB

Power Stat
CCDF

Mare
1of2
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 MID CH
3 Agilent 13.52:40 Mar 12, 2013

R T | BW!AVQ I

] Res BY

Ch Freg

571 GHz

Trig  Free G20.0 kHz

Occupied Bandwidth

Averages: 100

[ i

| Video By
1.8 MHz

Ref 20 dBm

Atten 10 dB

Ilan|

YEVWIREY

#Samp

3.00000

Log

10

[

JET

dB/

Average

Offst

100

38.1

Cn Off

dB

Avg/VBW Type

Log-Puwer Widea) Y

Center 5.710 0 GHz
#Res BW 620 kHz

VEW 1.8 MHz

Span 60 MHz
#Sweep 100 ms (601 pts)

Auto Wla

Transmit Freg Error
# dB Bandwidth

Occupied Bandwidth

36.2076 MHz

71073 kHz
38.236 MHz™

Cco BW % Pwr

959.00 %

xdB  -26.00 dB

Span/REWY
106

Auto Man|

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 MID CH
s Agilent 14.00:18 Mar 12,2013

R T | BWIAVQ I

Res By

Ch Freq

571 GHz

Trig  Free 520.0 kHz

Occupied Bandwidth

Averages: 100

Auto Man

Ref 20 dBm

Atten 10 (B

Video BWy
1.8 MHz
Auta Ilan|

#Samp)

Log

10

VEWIREBW
3.00000
Auto Man|

dB/

Average

Offst

100

38.1

off

dB

AvalVBW Type

Log-Puwr (Widea) 4

Center 5.710 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz
#Sweep 100 ms (601 pts)

Auto ha

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

36.3701 MHz

18.218 kHz
35.184 MHz"

Dcc BYW % Pwr

99.00 %

xdB  -26.00 dB

Span/REWY
106
Ilan|

Auto
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

8.69.3.

LIMITS

FCC §15.247

IC RSS-210 A8.4

OUTPUT AVERAGE POWER AND PSD

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
2.70 1.90 4.40 3.13
Page 712 of 1052
UL CCS FORM NO: CCSUP4701H

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

TEL: (510) 771-1000

FAX: (510) 661-0888



REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

RESULTS

Limits (FCC), portion in UNII 2 ext band

Bandwidth and Antenna Gain

Channel [ Frequency Min Min Uncorrelated
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Mid 5710 34.7 32.9836 3.13
Limits
Channel | Frequency | FCC IC IC Power FCC IC PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit [ Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Mid 5710 24.00 24.00 30.00 24.00 11.00 | 11.00 | 11.00

Duty Cycle CF (dB)| 0.00 |

Output Power Results

Channel | Frequency | Chain 0 | Chain 1 Chain 2 Total Power | Power
Meas Meas Meas Corr'd Limit | Margin
Power | Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) dBm) | (dB)
Mid 5710 18.66 18.66 18.56 23.40 24.00 | -0.60
PSD Results
Channel | Frequency | Chain O [ Chain 1 Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit [ Margin
PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dB)
Mid 5710 5.118 4.607 3.738 9.30 11.00 | -1.70
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

Limits (FCC), portion in 5.8 GHz UNII band

Bandwidth and Antenna Gain

Channel | Frequency Min Min Uncorrelated
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Mid 5710 4.7 2.9836 3.13
Limits
Channel [ Frequency | FCC IC IC Power FCC IC PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) [ (dBm)
Mid 5710 17.68 15.75 21.75 15.75 11.00 11.00 11.00
Duty Cycle CF (dB)| 0.00 |
Output Power Results
Channel [ Frequency [ Chain O | Chain 1 Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit | Margin
Power | Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dB)
Mid 5710 8.50 7.94 8.33 13.03 15.75 | -2.71
PSD Results
Channel | Frequency [ Chain 0 | Chain 1 Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit | Margin
PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dB)
Mid 5710 4.515 3.252 3.704 8.63 11.00 | -2.37
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

OUTPUT POWER and PSD, Chain 0

OUTPUT POWER and PSD, Chain 0 MID CH - UNII
5 Agilent 09.51:31 Mar 22, 2013 R T

heasure

Ch Freg

Channel Power

570761 GHz Trig  Free Meas Off

Averages: 100 I |

| Channel Power

Mkr1 5.714 65 GHz

Ref 38.1 dBm 5.118 dBm

#hvy

Atten 10 B

Occupied BW

C

Multi Carrier

Center 5.707 61 GHz

#Res BW 1 MHz VBW 3 MHz

Span 52.16 MHz

Powvier

Sweep 1 ms (601 pts)

Channel Power

18.66 dBm /34.7750 MHz

Fower Spectral Density

FPower Stat |

CCDF

-56.75 dBm/Hz

MWore

1af2

OUTPUT POWER and PSD, Chain 0 MID CH - DTS
e Agilent 09:55:15 Mar 22, 2013 R T

heasure

Ch Freq

Channel Power

572739 GHz Trig  Free

Averages: 100 I |

‘ Meas Off

Mkr1 5.727 209 GHz

Ref 38.1 dBm Atten 10 dB 4.515 dBm

| (Channel Power

#hvg

Log

‘ Occupied BWY|

10

dB/

Offst

38.1
dB

‘ ACP

MUt Carrier

Center 5.727 388 GHz
#Res BW 1 MHz

Span 7.162 MHz

VBW 3 MHz Sweep 1 ms {601 pts)

Power

Channel Power

8.50 dBm /4.7750 MHz

Power Spectral Density

-58.29 dBm/Hz

Power Stat
CCDF

hlore
10f2
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

OUTPUT POWER and PSD, Chain 1

OUTPUT POWER and PSD, Chain 1 MID CH - UNII

He Agilent 10:00:03 Mar 22,2013

R T

hWeasure

Ch Freg

Channel Power

5.70764 GHz

Trig

Averages: 100

Free

Meas Off

Channel Power

Ref 38.1 dBm Atten 10 B

Mkr1 5.715 28 GHz
4.607 dBm

#hwyg

Occupied BW

ACF

Wulti Carrier

Center 5.707 64 GHz

#Res BW 1 MHz VEW 3 MHz

Span 52.07 MHz
Sweep 1 ms {601 pts)

Power

Channel Power

18.66 dBm /34.7150 MHz

FPower Spectral Density

-56.74 dBm/Hz

Power Stat |

CCDF

More
1 of2

OUTPUT POWER and PSD, Chain 1 MID CH - DTS

W- Agilent 10:02:58 Mar 22, 2013

R T

hWeasure

Ch Freq 5.72736 GHz

Trig  Free

Channel Power

Averages: 100

Meas Off

Ref 38.1 dBm Atten 10 B

| | |
721 GHz
3.252 dBm

Mkr1 5.726

#hvy

Channel Power
‘ Occupied BW

dB

Center 5.727 358 GHz

#Res BW 1 MHz VBW 3 MHz

Span 7.072 MHz

Multi Carrier
Powvier

ACF

Sweep 1 ms (601 pts)

Channel Power

7.94 dBm /4.7150 MHz

Fower Spectral Density

FPower Stat |

CCDF

-58.80 dBm/Hz

MWore
1 0f2
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER and PSD, Chain 2

OUTPUT POWER and PSD, Chain 2 MID CH - UNII
s Agilent 10.07:43 Mar 22, 2013 R T

heasure

Ch Freq 5.70767 GHz Trig  Free Meas Off
Channel Power Averages: 100 I |

| Channel Power
Mkr1 5.702 99 GHz
Ref 38.1 dBm Atten 10 B 3.738 dBm
#Avg Occupied BW
Log
10
dB/
Offst ACP
38.1 -
dB ] ]
Multi Carrier
Center 5.707 67 GHz Span 51.99 MHz Pawer

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

Channel Power Fower Spectral Density CCDF
18.56 dBm /34.6600 MHz -56.84 dBm/Hz

MWore
1 0f2

OUTPUT POWER and PSD, Chain 2 MID CH - DTS

- Agilent 10:09:28 Mar22, 2013 RT Measure
[

Ch Freg 572733 GHz Trig  Free Meas Off
Channel Power Averages: 100 I |

Channel Power

Mkr1 5.725 652 GHz
Ref 38.1 dBm Atten 10 dB 3.704 dBm
#hvyg

Occupied BWY

‘ ACP

MUt Carrier
Center 5.727 330 GHz Span 6.99 MHz Powrer
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

dB

Fower Stat
Channel Power Fower Spectral Density CCDF

8.33 dBm /4.6600 MHz -58.35 dBm/Hz

Wlore
10f2
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.69.4. TPC POWER

LIMITS

FCC 8§15.407 (h) (1)

IC RSS-210 A9.2 (3)

Transmit power control (TPC). U-NII devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the

capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mWw.

RESULTS

The maximum EIRP is less than 500 mW; therefore, TPC is not required.
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.70. 802.11ac VHT80 1TX MODE IN THE 5.6 GHz BAND
8.70.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5530 81.83
High 5690 82.33

Page 719 of 1052

UL CCS 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 CCS.




REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

26 dB BANDWIDTH

BANDWIDTH LOW CH
e Agilent 13:37:20 Jan 11,2013 F T |Freg/Channel

& hikrl 81.83 MHz Center F

Ref 20 dBm Atten 10 dB 0.61 dB enter Freq
#Peak 553000000 GHz
Log 1 ——

10 Start Freq
dB/ £.45000000 GHz
Offst

32.4

dB N Stop Freq
DI ’ 5.55000000 GHz

4.7
dBm CF Step
10.0000000 tHz

LyAv Auto Mar

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
On Oif

Swp

Center 5.530 00 GHz Span 100 MHz ‘
#Res BW 820 kHz #VBW 2.4 MH:z #Sweep 100 ms {601 pts)
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

BANDWIDTH HIGH CH
i Agllent 15:33.47 Jan 11,2013

R T |Fre§fChanneI |

Ref 20 dBm Atten 10 dB

A Mkrl 8233 MHz

#Feak

Center Freq

065 dB ‘
569000000 GHz
Start Frag
564000000 GHz
Stop Freq
3 574000000 GHz

dBm

LgAv

Auto

CF Step
10.0000000 MHz
Ilar

V1 s2
S3 FC

off):

Freq Offset
0.00000000 Hz

FTun

On

Swp

Center 5.690 00 GHz

#Res BW 910 kHz #VBW 2.7 MHz

Signal Track

Span 100 MHz ‘

#Sweep 100 ms {601 pts)

Page 721 of 1052

UL CCS
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 CCS.



REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.70.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel[Frequency|99% Bandwidth
(MHz) (MHz)
Low 5530 75.4598
High 5690 75.4984
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH

BANDWIDTH LOW CH

e Agilent 13:36:02 Jan 11,2013 R T [ Measue |
[

Ch Freq 553 GHz Trig  Free Meas Off

Occupied Bandwidth Averages: 100 I |

| Channel Power
Ref 20 dBm Atten 10 B
#Samp Occupied BW
Log T T TN R TN T TR0 YT A T S
10 T

dB/
Offst | 440l gt ACP
324
dB

MUt Carrier
Center 5.530 00 GHz Span 100 MHz Power
#Res BW 1 MHz VBW 3 MHz #Sweep 100 ms (601 pts)

- - Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

75.4598 MHz xdB 260048

Transmit Freq Error -135.302 kHz 1M?ge
% dB Bandwidth 78.933 MHz" 0

BANDWIDTH HIGH CH

@ Agilent 15:30:48 Jan 11,2013 R T [ Measure |
|

Ch Freq 569 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

| (Channel Power

Ref 20 dBm Atten 10 dB

#Samp Cccupied Bw
Log SR W PR i1 U PP\ PP VTR | TR N MWL | W PR

10

dB/ €
Offst Lt ACP
32.4 ‘ —

dB

Multi Carrier
Center 5.690 00 GHz Span 100 MHz Pawer
#Res BW 1 MHz VBW 3 MHz #Sweep 100 ms {601 pts)

. ; Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

75.4984 MHz xdB  -26.00dB

Transmit Freq Error -122.100 kHz 1M?£e
 dB Bandwidth 73.913 MHz* 0
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.70.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 12U14745-7A

DATE: JUNE 11, 2013
FCC ID: BCGA1521

IC: 579C-A1521

RESULTS

Limits (FCC), portion in UNII 2 ext band (for 5690 MHz)
Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5530 81.83 |[75.4598 3.80
High 5690 76.15 |[75.5000 3.80
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (@Bm) | (dBm)
Low 5530 24.00 24.00 30.00 24.00 | 11.00 | 11.00 | 11.00
High 5690 24.00 24.00 30.00 24.00 | 11.00 | 11.00 | 11.00
Duty Cycle CF (dB)| 0.10
Output Power Results
Channel | Frequency | Chain 1| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5530 13.00 13.00 24.00 -11.00
High 5690 23.77 23.87 24.00 -0.13
PSD Results
Channel | Frequency | Chain 1| Total PSD PSD
Meas | Corr'd Limit Margin
PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5530 7.605 7.705 11.00 -3.30
High 5690 6.874 6.974 11.00 -4.03
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

Limits (FCC), portion in 5.8 GHz UNII band

Bandwidth and Antenna Gain

Channel | Frequency Min Min Antenna
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Mid 5690 6.165 2.7492 3.80
Limits
Channel | Frequency | FCC IC IC Power FCC IC PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Mid 5690 18.90 15.39 21.39 15.39 11.00 | 11.00 11.00
| Duty Cycle CF (dB)| 0.10 |
Output Power Results
Channel | Frequency | Chain 1| Total Power Power
Meas Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Mid 5690 8.38 8.48 15.39 -6.91
PSD Results
Channel | Frequency [Chain 1| Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Mid 5690 3.587 3.687 11.00 -7.31
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH

W Agilent 13:55:16 Mar 22, 2013 F T |Freg/Channel

Mkr1 5.521 8 GHz Center F

. enter Freq

Ref 20 dBm #Atten 20 dB 7605 dBm_|| - ~=oooooo GHz
#Peak

Start Freq

547000000 GHz

Stop Freq

559000000 GHz

CF Step
12.0000000 MHz
LyAv Auto Mar
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp on O

Center 5.530 0 GHz Span 120 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 1 HIGH CH
e Agilent 13:49:13 Mar 22, 2013 BT | heasure I

Ch Freq 568593 GHz Trig  Free Meas Off

Channel Power Averages: 100 I |

| Channel Power

Mkr1 5.717 00 GHz
Ref 20 dBm #Atten 20 dB 6.874 dBm

#Avg Occupied BW
Log

10

dB/
Offst ACF
38.1

dB ] ]
Multi Carrier

Center 5.686 92 GHz Span 114.2 MHz Pawer

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

Power Stat
Channel Power FPower Spectral Density CCDF

23.77 dBm /76.1500 MHz -55.05 dBm/Hz

hlore
10f2
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

DTS PORTIAL OUTPUT POWER AND PSD,

OUTPUT POWER AND PSD, Chain 0 HIGH CH (DTS PORTIAL)
He Agilent 17:59:08 Apr 4, 2013

R T

MWeasure

Ch Freg

Channel Power

5.72808 GHz

Trig  Free

Meas Off

Ref 20 dBm

#Atten 10 dB

Mkr1 5.726 387 GHz

Channel Power

3.587 dBm

#hvy

[+

Occupied BW

B

ACP

#Res BW 1 MHz

Center 5.728 082 GHz

VBW 3 MHz

Span 9.248 MHz

MWulti Carrier
Power

Sweep 20 ms (601 pts)

Channel Power

8.38 dBm

16.1650 MHz

Power Spectral Density

-59.52 dBm/Hz

Power Stat
CCDF

More
1of2
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.70.4. TPC POWER

LIMITS

FCC 8§15.407 (h) (1)

IC RSS-210 A9.2 (3)

Transmit power control (TPC). U-NII devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the

capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mWw.

RESULTS

The maximum EIRP is less than 500 mW; therefore, TPC is not required.
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.71. 802.11ac VHT80 CDD 2TX MODE IN THE 5.6 GHz BAND
8.71.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)
Low 5530 82.8 82.0

High 5690 82.8 82.2
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
s Agilent 09:5116 Mar 12, 2013

R T

Freq/Channel

Ref 20 dBm Atten 10 (B

A Mkrl 52.8 MHz
0.31 dB

#Peak

Center Freq
553000000 GHz
Start Freq

5. 47000000 GHz
Stop Freq
559000000 GHz

dBm

LgAv

CF Step
12.0000000 MHz
Auto hdan

V1 Ss2
S3 FC

aff}:
FTun

Swp

Center 5.530 0 GHz

#Res BW 910 kHz #VBW 2.7 MHz

Span 120 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

BANDWIDTH Chain 0 HIGH CH
s Agilent 122215 Mar 12,2013

R T

Freq/Channel

Ref 20 dBm Atten 10 (B

A Mkrl 52.8 MHz
1.65 dB

#Peak

Center Freq
569000000 GHz
Start Freq
5.63000000 GHz
Stop Freq
£.75000000 GHz

dBm

LgAv

CF Step
12.0000000 MHz
Auto hdan

V1 Ss2
S3 FC

aff}:

FTun
Swp

Center 5.690 0 GHz

#Res BW 910 kHz #VBW 2.7 MHz

Span 120 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

Page 732 of 1052

UL CCS

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 CCS.



REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
s Agilent 10.0158 Mar 12, 2013

R T

Freq/Channel

Ref 20 dBm Atten 10 (B

A Mkrl 52.0 MHz
0.25 dB

#Peak

Center Freq
553000000 GHz
Start Freq

5. 47000000 GHz
Stop Freq
559000000 GHz

dBm

LgAv

CF Step
12.0000000 MHz
Auto hdan

V1 Ss2
S3 FC

aff}:
FTun

Swp

Center 5.530 0 GHz

#Res BW 910 kHz #VBW 2.7 MHz

Span 120 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

BANDWIDTH Chain 1 HIGH CH
s Agilent 122605 Mar 12,2013

R T

Freq/Channel

Ref 20 dBm Atten 10 (B

A Mkrl 52,2 MHz
-0.19 dB

#Peak

Center Freq
569000000 GHz
Start Freq
5.63000000 GHz
Stop Freq
£.75000000 GHz

dBm

LgAv

CF Step
12.0000000 MHz
Auto hdan

V1 Ss2
S3 FC

aff}:

FTun
Swp

Center 5.690 0 GHz

#Res BW 910 kHz #VBW 2.7 MHz

Span 120 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

8.71.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) [ (MHz)
Low 5530 75.5784 | 75.4465
High 5690 75.5228| 75.5348
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
e Agilent 09:49:43 har 12, 2013 R T | MWeasurs |

I I

Ch Freg 563 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I |
| (Channel Power
Ref 20 dBm Atten 10 dB
#Samp Occupied By
. WYEFRITEE R 1119 T ‘ ACP

Multi Carrier

Center 5.530 0 GHz Span 120 MHz Power

#Res BW 1.2 MHz VBW 4 MHz #Sweep 100 ms {601 pts)
Power Stat |

Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF
75.5784 MHz «dB 26,00 dB

Transmit Freq Error -102.543 kHz 1M?£e
¥ dB Bandwidth 79.268 MHz* o

99% BANDWIDTH, Chain 0 HIGH CH

% Agilent 12:14:25 Mar 12, 2013 T Measure

[ I
Ch Freg 8659 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I
| (Channel Power
| Occupied BWY
| ‘ ACP

Ref 20 dBm Atten 10 dB
#Samp)

1 hAlti Carrier
Center 5.690 0 GHz Span 120 MHz Power

#Res BW 1.2 MHz VBW 4 MHz #Sweep 100 ms {601 pts)

- - Power Stat
Occupied Bandwidth Occ BW % Pwr 5900 % CCDF

75.5228 MHz ndB 260048

Transmit Freq Error S128.611 kHz 1M?£e
¥ dB Bandwidth 79.275 MHz* o
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

W Agilent 10:00:18 Mar 12,2013

R T

| EWiilAvg |

| Res B‘u“x:

Ch Freq 5.53 GHz

Trig  Free

Oceupied Bandwidth Averages: 100

1.2 MHz
Ilan|

Video By
4.0 MHz

Ref 20 dBm Atten 10 dB

tlan|

VEWRE

#Samp)

3.00000
Ilan|

Average

A VEW Type

Log-Pwr (ideo)

Center 5.530 0 GHz Span 120 MHz
#Res BW 1.2 MHz VBW 4 MHz #Sweep 100 ms {601 pts)

Auto

Occupied Bandwidth Occ BW % Pwr
75.4465 MHz x dB

Transmit Freq Error -216.743 kHz
¥ dB Bandwidth 79.083 MHz*

99.00 %
-26.00 dB

Span/REWY
106
Ilan|

99% BANDWIDTH, Chain 1 HIGH CH

W Agilent 12:25:01 Mar 12,2013

R T

MWeasurs

Ch Freq 5.69 GHz

Trig  Free

Oceupied Bandwidth Averages: 100

Ii.
I
Meas Off

Ref 20 dBm Atten 10 dB

| (Channel Power

#Samp)

| Occupied BWY

‘ ACF

Center 5.690 0 GHz Span 120 MHz
#Res BW 1.2 MHz VBW 4 MHz #Sweep 100 ms {601 pts)

hAlti Carrier
Power

Occupied Bandwidth Occ BW % Pwr
75.5348 MHz x dB

Transmit Freq Error 1475944 kHz
¥ dB Bandwidth 79.208 MHz*

99.00 %
-26.00 dB

FPower Stat
CCDF

Mare
1af2
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.71.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated for output power and the antenna gain is unequal among the
chains. The directional gain is:

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna [ Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.00 3.80 3.42

The TX chains are correlated for PSD and the antenna gain is unequal among the chains. The
directional gain is:

Chain O | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.00 3.80 6.42
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated | Uncorrelated
26 dB 99% Gain Gain
BW BW
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5530 82.00 (75.4465 6.42 3.42
High 5690 76.10 |72.7614 6.42 3.42
Limits
Channel | Frequency | FCC IC IC Power FCC IC PSD
Power | Power EIRP Limit PSD PSD | Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5530 24.00 24.00 30.00 24.00 10.58 | 11.00 | 10.58
High 5690 24.00 24.00 30.00 24.00 10.58 | 11.00 | 10.58
Duty Cycle CF (dB)| 0.09
Channel | Frequency | Chain O [Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5530 12.50 12.70 15.61 24.00 -8.39
High 5690 20.82 20.51 23.77 24.00 -0.23
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated |Uncorrelated
26 dB 99% Gain Gain
BW BW
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5530 82.0 75.4 6.42 3.42
High 5690 76.1 72.8 6.42 3.42
Limits
Channel | Frequency | FCC IC IC Power FCC IC PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5530 24.00 24.00 30.00 24.00 10.58 | 11.00 | 10.58
High 5690 24.00 24.00 30.00 24.00 10.58 | 11.00 | 10.58

Duty Cycle CF (dB)| 0.09

PSD Results
Channel | Frequency [ Chain O |Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5530 2.783 2.880 5.932 10.58 -4.65
High 5690 3.178 3.514 6.450 10.58 -4.13
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

Limits (FCC), portion in 5.8 GHz UNII band

Bandwidth and Antenna Gain

Channel [ Frequency Min Min Correlated | Uncorrelated
26 dB 99% Gain Gain
BW BW
(MHz) (MHz) (MHz) (dBi) (dBi)
Mid 5690 4.7 3.1851 6.42 3.42
Limits
Channel [ Frequency | FCC IC IC Power FCC IC PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Mid 5690 17.68 16.03 22.03 16.03 10.58 11.00 10.58

Duty Cycle CF (dB)| 0.09 | |

Output Power Results

Channel [ Frequency | Chain 0 | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) dB)
Mid 5690 5.70 5.93 8.92 16.03 -7.11
PSD Results
Channel [ Frequency | Chain 0 | Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5690 0.965 0.942 4.05 10.58 -6.53
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PSD, Chain 0

PSD, Chain 0 LOW CH
- Agilent 10:20:42 Mar 12, 2013 R T |Freg/Channel

Mkr1 5.519 6 GHz Center F

enter Freq

Ref 20 dBm Atten 10 dB 2183 dBm | - ~ooonono GHz
#Peak

Start Freq

547000000 GHz

Stop Freq

£.59000000 GHz

CF Step
12.0000000 MHz

“PAVg Auto M_a
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 5.530 0 GHz Span 120 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

PSD, Chain 0 HIGH CH
% Agilent 11:31:21 Mar22, 2013 R T Measure

I I
Ch Frag 56868 GHz Trig  Free Meas Off
Channel Power Averages: 100 I |
| (Channel Power
Mkr1 5.678 587 GHz
Ref 38.1 dBm Atten 10 B 3.178 dBm
#Avg Occupied BW
Log
10
dB/
Offst ACPF
38.1

dB

Multi Carrier

Center 5.686 800 GHz Span 114.6 MHz Pawer
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

Power Stat
Channel Power FPower Spectral Density CCDF

20.82 dBm /76.4000 MHz -58.02 dBm/Hz

Wlore
10f2
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PSD, Chain 1

PSD, Chain 1 LOW CH
- Agilent 10:57:11 Mar 12, 2013 R T [Freg/Channel

Mkr1 5.519 6 GHz Center F

enter Freq

Ref 20 dBm Atten 10 dB 2:880 dBm || - ~20onono GHz
#Peak

Start Freq

547000000 GHz

Stop Freq

£.59000000 GHz

CF Step
12.0000000 MHz

“PAVg Auto M_a
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 5.530 0 GHz Span 120 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

PSD, Chain 1 HIGH CH
% Agilent 11:41:40 Mar22, 2013 R T Measure

I I
Ch Frag 568695 GHz Trig  Free Meas Off
Channel Power Averages: 100 I |
| (Channel Power
Mkr1 5.718 91 GHz
Ref 38.1 dBm Atten 10 B 3.514 dBm
#Avg Occupied BW
Log
10
dB/
Offst ACPF
38.1

dB

Multi Carrier

Center 5.686 95 GHz Span 114.2 MHz Pawer
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

Power Stat
Channel Power FPower Spectral Density CCDF

20.51 dBm /76.1000 MHz -58.30 dBm/Hz

Wlore
10f2
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

DTS PORTION OUTPUT POWER AND PSD

OUTPUT POWER AND PSD, Chain 0 HIGH CH (DTS PORTION)
W Agilent 18:02:03 Apr 4, 2013 R T Measure

| ]
Ch Freq 572807 GHz Trig  Free Meas Off
Channel Power I I

| Channel Power

Mkr1 5.727 152 GHz
Ref 20 dBm #Atten 10 dB 0.965 dBm

#hAvy ' Occupied BW

ACP

B

WALUIti Carrier
Center 5.728 075 GHz Span 9.225 MHz Power
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)

Fower Stat
Channel Power Power Spectral Density CCDF

5.70dBm /6.1500 MHz -62.19 dBm/Hz

More
1of2

OUTPUT POWER AND PSD, Chain 1 HIGH CH (DTS PORTION)
e Agilent 18:03:35 Apr 4, 2013 R T Measure |

Ch Freg 572805 GHz Trig  Free Weas Off

|
| (Channel Power

Mkr1 5.727 135 GHz
Ref 20 dBm #Atten 10 dB 0.942 dBm
#Avg : ‘ Occupied B
Log
10
dB/
Offst " ‘ ACP
38.1

dB

Channel Power

Multi Carrier
Center 5.728 050 GHz Span 9.15 MHz Power
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)

Fower Stat
Channel Power Power Spectral Density CCDF

5.93 dBm /6.1000 MHz -61.92 dBm/Hz

hlore
1of2
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.71.4. TPC POWER

LIMITS

FCC 8§15.407 (h) (1)

IC RSS-210 A9.2 (3)

Transmit power control (TPC). U-NII devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the

capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mWw.

RESULTS

The maximum EIRP is less than 500 mW; therefore, TPC is not required.
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.72. 802.11ac VHT80 BF 2TX MODE IN THE 5.6 GHz BAND

Covered by testing 11ac VHT80 CDD 2TX mode, the power per chain used for 11ac VHT80
CDD 2TX mode is the same power per chain that will be used for 11ac VHT80 BF 2TX mode.
However, since BF is correlated and CDD is uncorrelated for output power, the section below
for output power using correlated AG for this BF mode shows it is still compliant.

8.72.1. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

The TX chains are correlated for output power and the antenna gain is unequal among the
chains. The directional gain is:

Chain O | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.00 3.80 6.42
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REPORT NO: 12U14745-7A

DATE: JUNE 11, 2013
FCC ID: BCGA1521

IC: 579C-A1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5530 82.00 |75.4465 6.42
High 5690 76.10 |72.7500 6.42
Limits
Channel | Frequency | FCC IC IC Power
Power | Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm)
Low 5530 23.58 24.00 30.00 23.58
High 5690 23.58 24.00 30.00 23.58
Duty Cycle CF (dB)| 0.09
Channel | Frequency | Chain O [Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5530 12.50 12.70 15.61 23.58 -7.97
High 5690 19.44 19.47 22.56 23.58 -1.02
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

Limits (FCC), portion in 5.8 GHz UNII band

Bandwidth and Antenna Gain

Channel [ Frequency Min Min Correlated
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Mid 5690 6.10 2.7500 6.42
Limits
Channel [ Frequency | FCC IC IC Power
Power | Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm)
Mid 5690 18.43 15.39 21.39 14.97
Duty Cycle CF (dB)| 0.09 |
Output Power Results
Channel [ Frequency | Chain 0 | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5690 5.82 5.91 8.97 14.97 -6.01
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 HIGH CH
e Agilent 09:36:08 Aprd, 2013 R T | By Avg |

| ] Res BW
Ch Freq 5.68693 GHz Trig  Free 1.0 MHz

Channel Power I |

Yideo BWY
3.0 MHz
Mkl 5.677 98 GHz ||Zuto blan|

Ref 20 dBm #Atten 10 dB 1.320 dBm
#hvy
Log
10
dB/
Ofst
38.1
dB

Center 5.686 92 GHz Span 114.2 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

Channel Power FPower Spectral Density

19.44 dBm /76.1500 MHz -59.38 dBm/Hz Span/RBW|
106
Auta Iilan|

OUTPUT POWER, Chain 1

OUTPUT POWER, Chain 1 HIGH CH

@ Agilent 09:33:23 Aprd, 2013 RT Measure
Ch Freq 5.68695 GHz Trig  Free

I I
Meas Off
Channel Power I |
| (Channel Power
Mkr1 5.681 05 GHz
Ref 20 dBm #Atten 10 dB 2.381 dBm
#Avg Occupied BW
Log L -
10
dB/
Offst ACP
38.1

dB

Multi Carrier

Center 5.686 95 GHz Span 114.2 MHz Pawer
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

Power Stat
Channel Power FPower Spectral Density CCDF

19.47 dBm /76.1000 MHz -59.35 dBm/Hz

Wlore
10f2
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

DTS PORTION OUTPUT POWER AND PSD

OUTPUT POWER AND PSD, Chain 0 HIGH CH (DTS PORTION)

s Agilent 152985 Apr 5, 2013 R T [ Measure |
| I

Ch Freq 572807 GHz Trig  Free Weas Off

Channel Power I |

| Channel Power

Mkr1 5.726 817 GHz
Ref 10 dBm Atten 10 dB 1.221 dBm

Ehvg | ) - Qccupied BW

‘ ACP

Multi Carrier

Center 5.728 075 GHz Span 9.317 MHz Power
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)

(IB.

Fower Stat
Channel Paower Power Spectral Density CCDF
—

5.82dBm /6.2115 MHz -62.12 dBm/Hz

hore
10f2

OUTPUT POWER AND PSD, Chain 1 HIGH CH (DTS PORTION)
2 Agilent 15:31:51 Aprs, 2013 R T Measure |
|

Ch Freq 572805 GHz Trig  Free I heas Off

Channel Power I |

I Channel Power

Mkr1 5.726 098 GHz
Ref 10 dBm Atten 10 dB 1.493 dBm

#hAvg [ Occupied BW

ACF

dB

WUlti Carrier

Center 5.728 050 GHz Span 9.15 MHz Power
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

Power Stat
Channel Power Fower Spectral Density CCDF

5.91 dBm /6.1000 MHz -61.94 dBm/Hz

Maore
10f2
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.73. 802.11ac VHT80 2TX STBC MODE IN THE 5.6 GHz BAND
Covered by testing 11ac VHT80 CDD 2TX mode, the power per chain used for 11ac VHT80
CDD 2TX mode is the same power per chain that will be used for 11ac VHT80 STBC 2TX
mode.

8.74. 802.11ac VHT80 3TX STBC MODE IN THE 5.6 GHz BAND
Covered by testing 11ac VHT80 CDD 3TX mode, the power per chain used for 11ac VHT80

CDD 3TX mode is the same power per chain that will be used for 11ac VHT80 STBC 3TX
mode.

Page 750 of 1052

UL CCS 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 CCS.



REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

8.75.

802.11ac VHT80 CDD 3TX MODE IN THE 5.6 GHz BAND

8.75.1.

LIMITS

26 dB BANDWIDTH

None; for reporting purposes only.

RESULTS
Frequency|26 dB BW |26 dB BW |26 dB BW
Chain0 | Chain1 | Chain2

(MHz) (MHz) (MHz) (MHz)

5530 82.50 81.83 81.67

5690 83.00 82.33 82.00
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
@ Agllent 13:45:51 Jan 11,2013 R T |Freg/Channsl

A Mkrl 82,50 MHz Centor F

enter Freq
Ref 20 dBm Atten 10 (B 052 dE
#Poak 553000000 GHz
Log
10 Start Freq
dB/ £.48000000 GHz
Offst
32.4
dB o Stop Freqg
ol & 5.58000000 GHz

15.0
dBm CF Step
10.0000000 MHz
LgAv At an|
Vi sz Freq Offset
$3 FC 0.00000000 Hz
af: Signal Track
FTun Ignal frac
Swp On off

Center 5.530 00 GHz Span 100 MHz |
#Res BW 910 kHz #VBW 3 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 0 HIGH CH
e Agilent 15:27:45 Jan 11, 2013 R T |Freg/Channel

& Mkrl 5300 MHz Conter F

Ref 20 dBm Atten 10 dB -1.04 dB enter rreq
#Peak 5.69000000 GHz
Log

10 Start Freq
dB/ 5.64000000 GHz
Offst

324

dB Stop Freq
DI & 5.74000000 GHz

155
dBm CF Step
10.0000000 MHz

LgAv Auto Man

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): :
ETun Signal Track
On off

Center 5.690 00 GHz Span 100 MHz |
#Res BW 910 kHz #VBW 3 MHz #Sweep 100 ms {601 pts)

Swp
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH

e Agilent 13:37:20 Jan 11, 2013 R T |Freg/Channel
& Mkrl §1.83 MHz Conter F
ener Fred

Ref 20 dBm Atten 10 dB 0.61 dB

#Paak 5.53000000 GHz

Log

10 Start Freq

dB/ £.48000000 GHz

Offst

324

B [ Stop Freqg

L 4 o

DI ¥ 5.58000000 GHz

4T Wy

dBm CF Step
10.0000000 MHz

LgAv At an|

Vi sz Freq Offset

$3 FC 0.00000000 Hz

il Signal Track

FTun Ignal frac

Swp On off

Center 5.530 00 GHz Span 100 MHz |

#Res BW 820 kHz #WVBW 2.4 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
e Agilent 15:33:47 Jan 11,2013

R T |FrquChanneI |

Log

Vi
S3

aff}:

Ref 20 dBm
#Peak

dBm
LgAv

FTun
Swp

Atten 10 dB

A Mkrl 5233 MHz
0.65 dB

Center Freq
569000000 GHz
Start Freq
564000000 GHz
Stop Freqg

f 574000000 GHz

Auto

CF Step
10.0000000 MHz
Ilan

S2
FC

Center 5.690 00 GHz
#Res BW 910 kHz

#VBW 2.7 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

On

—
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 LOW CH
i Agilent 14:3657 Jan 11,2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 8167 MHz

-0.16 dB

#Peak

dBm

LgAv

Center Freq
5.53000000 GHz
Start Freq
548000000 GHz
Stop Freg

R 5.58000000 GHz

Auto

CF Step
10.0000000 MHz
ET

V1 s2
S3 FC

off):

FTun

Swp

Center 5.530 00 GHz
#Res BW 820 kHz

#VBW 2.4 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

26 dB BANDWIDTH, Chain 2 HIGH CH
e Agilent 15:39.53 Jan 11, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 52.00 MHz

-0.22 dB

#Peak

Center Freq
5.62000000 GHz
Start Freq
564000000 GHz
Stop Freg

¢ 574000000 GHz

dBm

LgAv

Auto

CF Step
10.0000000 MHz
ET

V1 s2
S3 FC

off):

FTun

Swp

Center 5.690 00 GHz
#Res BW 910 kHz

#VBW 2.7 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.75.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% BW|99% BW |99% BW
Chain 0 | Chain 1 | Chain 2
(MHz) (MHz) | (MHz) | (MHz)
Low 5530 75.3594 | 75.4598 | 75.3452
High 5690 74.4393 | 75.4984 | 75.5812
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

@ Agilent 13:42:42 Jan 11,2013 R T | Measure |
[ |
Ch Freg 863 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I |
| Channel Power
Ref 20 dBm Atten 10 dB
#Samp) | | | | |
Log RPN Y Y T N PP N AW TR 9_ Occupied BW
10 Y —
dB/ l
Offst | wttlll [ [/ (| b p 0 b P ]
324
dB
Multi Carrier
Center 5.530 00 GHz Span 100 MHz Power
#Res BW 1 MHz VBW 3 MHz #Sweep 100 ms {601 pts)
- - Power Stat
Occupied Bandwidth Occ BW % Pwr 59.00 % CCDF
75.3594 MHz »dB  -26.00 dB
Transmit Freq Error -82.563 kHz 1M?£e
w dB Bandwidth 79.111 MHz* o

99% BANDWIDTH, Chain 0 HIGH CH

- Agilent 15:20:55 Jan 11,2013

R T

| MWeasurs

Ch Freq

Oceupied Bandwidth

5.69 GHz

Trig  Free

Averages: 100 I |

I
Meas Off

Ref 20 dBm Atten 10 (B

| Channel Power

#Samp)

|| Occupied BW

.

ACP

dB

Center 5.690 00 GHz

#Res BW 1 MHz VEW 3 MHz

Span 100 MHz
#Sweep 100 ms {601 pts)

Multi Carrier
Power

Power Stat |

Occupied Bandwidth
75.4393 MHz

-109.060 kHz
79.004 MHz"

Transmit Freq Error
x dB Bandwidth

Occ BW % Pwr
¥ dB

99.00 %
-26.00 dB

CCDF

Mare
1of2
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
5t Agilent 13:36:02 Jan 11,2013 R T [ Measue |

[ |

Ch Freg 863 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I |
| Channel Power
Ref 20 dBm Atten 10 dB
#Samp ! | Occupied By
Log | TSI I PRTVIRR ‘N DT FANTIRR A
10 1|l H

dB/ =
offst [l I/ ACP
32.4

dB

WUt Carrier
Center 5.530 00 GHz Span 100 MHz Power
#Res BW 1 MHz VBW 3 MHz #Sweep 100 ms {601 pts)

- - Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

75.4598 MHz ndB 260048

Transmit Freq Error -135.302 kHz 1M?£e
w dB Bandwidth 78.933 MHz" o

99% BANDWIDTH, Chain 1 HIGH CH
- Agilent 15:30:48 Jan 11,2013 R T | hWeasure |

[ I

Ch Freg 865 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I |
| Channel Power
Ref 20 dBm Atten 10 dB
#Samp Occupied By
Log TR IR it WL
10 a

dB/
Offst LUl ACP
324 |

dB

Multi Carrier
Center 5.690 00 GHz Span 100 MHz Power

#Res BW 1 MHz VBW 3 MHz #Sweep 100 ms {601 pts)
- - Power Stat |
Occupied Bandwidth Oce BW % Pur 59.00 % CCDF
75 4984 MHz wdB  -26.00 dB

Transmit Freq Error -122.100 kHz 1M?£e
w dB Bandwidth 78.913 MHz* o
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH
5 Agilent 14:28:58 Jan 11,2013

Ch Freq 5.83 GHz

Oceupied Bandwidth Averages: 100

Clear Write

Ref 20 dBm Atten 10 (B
#Samp) Man Hold
Log AT REFTITORM T, L M TG (1Y TSPEVAP LTI T VRO, ITV1 ST W PP PR N

10
dB/ )
Offst Min Hold
324
dB

Center 5.530 00 GHz Span 100 MHz
#Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms {601 pts)

Occupied Bandwidth Occ BWW % Pwr  99.00 %
75.3452 MHz xdB 26,00 dB

Transmit Freq Error -84.217 kHz
w dB Bandwidth 78.792 MHz*

99% BANDWIDTH, Chain 2 HIGH CH
- Agilent 15:37:04 Jan 11,2013 R T | hWeasure |

[ I

Ch Freg 865 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I |
| Channel Power
Ref 20 dBm Atten 10 dB
#Samp | | | Occupied BW
Log & T PRI TSV PV SN e o R

10
dB/ I
Offst Ll el ACP

324
dB

Multi Carrier

Center 5.690 00 GHz Span 100 MHz Power

#Res BW 1 MHz VBW 3 MHz #Sweep 100 ms {601 pts)
Power Stat |

Occupied Bandwidth Oce BYW % Pt 59.00 % CODE
75.5812 MHz xdB  -26.00 dB

Transmit Freq Error -66.006 kHz More

 dB Bandwidth 78.912 MHz" 1ot
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.75.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated for output power and the antenna gain is unequal among the
chains. The directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna [ Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.00 1.70 3.80 2.92

The TX chains are correlated for PSD and the antenna gain is unequal among the chains. The
directional gain is:

Chain O [ Chain 1 | Chain 2 | Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.00 1.70 3.80 7.65
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

OUTPUT POWER RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated [Uncorrelated
26 dB 99% Gain Gain
BW BW
(MHz) (MHz) (MHz) (dBi) (dBi)
LOW 5530 81.67 |[75.3452 7.65 2.92
HIGH 5690 76.00 |72.4667 7.65 2.92
Limits
Channel | Frequency | FCC IC IC Power
Power | Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm)
LOW 5530 24.00 24.00 30.00 24.00
HIGH 5690 24.00 24.00 30.00 24.00
Duty Cycle CF (dB)| 0.09
Output Power Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit [ Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) (dB)
LOW 5530 12.00 12.20 12.10 16.87 24.00 -7.13
HIGH 5690 18.58 18.72 18.73 23.54 24.00 -0.46
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

PSD RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5530 81.80 ([75.2734 7.65
High 5690 82.00 |74.9333 7.65
Limits
Channel | Frequency | FCC IC PPSD
PPSD PSD Limit
Limit Limit
(MHz) (dBm) | (dBm) (dBm)
Low 5530 9.35 11.00 9.35
High 5690 9.35 11.00 9.35
Duty Cycle CF (dB)| 0.09 [Included in PPSD
PPSD Results
Channel | Frequency | Chain O |Chain 1| Chain 2 Total | PPSD | PPSD
Meas Meas Meas Corr'd | Limit | Margin
PPSD | PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) [ (@Bm)| (dB)
Low 5530 -1.594 | -2.085 -2.007 2.97 9.35 -6.38
High 5690 1.792 0.683 1.749 6.30 9.35 -3.05
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

Limits (FCC), portion in 5.8 GHz UNII band

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated | Uncorrelated
26 dB 99% Gain Gain
BW BW
(MHz) (MHz) (MHz) (dBi) (dBi)
Mid 5690 4.7 2.9836 7.65 2.92
Limits
Channel [ Frequency | FCC IC IC Power FCC IC PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) [ (dBm)
Mid 5690 17.68 15.75 21.75 15.75 9.35 11.00 9.35

Duty Cycle CF (dB)] 0.09 | |

Output Power Results

Channel | Frequency | Chain 0 | Chain 1 | Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit | Margin
Power | Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dB)
Mid 5690 4.76 3.95 4.22 9.18 15.75 -6.56
PSD Results
Channel [ Frequency | Chain O | Chain 1 | Chain 2 Total PPD PPD
Meas Meas Meas Corr'd Limit | Margin
PPD PPD PPD PPD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dB)
Mid 5690 0.485 -0.556 -0.419 4.72 9.35 -4.63
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH

@ Agilent 13:21:49 Mar 11,2013 R T |Freg/Channsl
Mkr1 5.518 6 GHz Conter F
K . ener Fred
E:L(Zl] dBm Atten 10 dB 1.594 dBm & 53000000 GHa
#hvyg
Log
10 Start Freq
dB/ £.47000000 GHz
Offst
38.1
dB Stop Freq
5.59000000 GHz
CF Step
N 12.0000000 MHz
#PAvyg Auto Man
100
W1 s2 Freq Offset
$3 F§ 0.00000000 Hz
AA
ol: Signal Track
FTun 1gnal lrac
Swp On Off
Center 5.530 0 GHz Span 120 MHz |
#Res BW 1 MHz VBW 3 MHz #Sweep 100 ms (601 pts)

OUTPUT POWER AND PSD, Chain 0 HIGH CH
e Agilent 12.05:33 Mar 22, 2013

R T

|FrequhanneI |

Ch Freq

Channel Power

5.687 GHz

Trig  Free

Averages: 100 I |

Center Freq
5 BE700000 GHz

Ref 38.1 dBm

Atten 10 dB

| Start Freq
563000000 GHz
Mkr1 5.716 07 GHz

#hvy

1.792 dBm
Stop Freq
574400000 GHz

dB

Center 5.687 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 114 MHz

Sweep 1 ms (601 pts)

CF Step
114000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Channel Power

18.58 dBm /76.0000 MHz

Fower Spectral Density

-60.23 dBm/Hz

Signal Track
On Off
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH

e Agilent 14:15:24 Mar 11,2013 R T |Freg/Channel
Mkr1 5.520 2 GHz Center F
enter Freq
Ref 20 dB Atten 10 dB -2.085 dB
e fen 120« M 5.53000000 GHz
#hAvg
Log
10 Start Freq
dB/ 547000000 GHz
Offst b
38.1
dB Stop Freqg
5.59000000 GHz
CF Step
) 12.0000000 MHz
#PAvyg Auto Man
100
w1 s2 Freq Offset
$3 F§ 0.00000000 Hz
AA
o Signal Track
FTun Ignal frac
Swp On off
Center 5.530 0 GHz Span 120 MHz |
#Res BW 1 MHz VBW 3 MHz #Sweep 100 ms (601 pts)

OUTPUT POWER AND PSD, Chain 1 HIGH CH
e Agilent 12.02:55 Mar 22, 2013

R T

| heasure

Ch Freq

Channel Power

5.687 GHz

Trig  Free

Averages: 100 I |

Meas Off

Ref 38.1 dBm

Atten 10 dB

| Channel Power
Mkr1 5.700 49 GHz

0.683 dBm

#hvy

‘ Occupied BW)

dB

Center 5.687 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 114 MHz

Sweep 1 ms (601 pts)

ACF

Multi Carrier
FPaowier

Channel Power

18.72 dBm /76.0000 MHz

Fower Spectral Density

-60.08 dBm/Hz

Power Stat
CCDF

hlore
10f2
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 2

OUTPUT POWER AND PSD, Chain 2 LOW CH

e Agilent 15:27:05 Mar 11,2013 R T |Freg/Channel
Mkr1 5.520 2 GHz Center F
enter Freq
Ref 20 dB Atten 10 dB 2.007 dB
e fen 120« M 5.53000000 GHz
#hAvg
Log
10 Start Freq
dB/ 547000000 GHz
Offst >
38.1
dB Stop Freqg
5.59000000 GHz
CF Step
) 12.0000000 MHz
#PAvyg Auto Man
100
w1 s2 Freq Offset
$3 F§ 0.00000000 Hz
AA
o Signal Track
FTun Ignal frac
Swp On off
Center 5.530 0 GHz Span 120 MHz |
#Res BW 1 MHz VBW 3 MHz #Sweep 100 ms (601 pts)

OUTPUT POWER AND PSD, Chain 2 HIGH CH
e Agilent 11:58:16 Mar 22, 2013

R T

| heasure

Ch Freq

Channel Power

5.687 GHz

Trig  Free

Averages: 100 I |

Meas Off

Ref 38.1 dBm

Atten 10 dB

| Channel Power
Mkr1 5.700 49 GHz

1.749 dBm

#hvy

‘ Occupied BW)

dB

Center 5.687 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 114 MHz

Sweep 1 ms (601 pts)

ACF

Multi Carrier
FPaowier

Channel Power

18.73 dBm /76.0000 MHz

Fower Spectral Density

-60.08 dBm/Hz

Power Stat
CCDF

hlore
10f2

Page 765 of 1052

UL CCS

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701H

TEL: (510) 771-1000

FAX: (510) 661-0888

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



REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

DTS PORTION OUTPUT POWER AND PSD

OUTPUT POWER AND PSD, Chain 0 HIGH CH (DTS PORTION)

5 Agilent 18:06:18 Apr4, 2013 R T [ Measure |
l

Ch Freq 572805 GHz Trig  Free Meas Off
Channel Power I |

| Channel Power

Mkr1 5.725 427 GHz

Ref 20 dBm #Atten 10 (B 0.485 dBm
#Avy R | Occupied By
‘ ACP

WUt Carrier
Center 5.728 050 GHz Span 9.15 MHz Power
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)

dB

Fower Stat
Channel Power Fower Spectral Density CCDF

4.76 dBm /6.1000 MHz -63.09 dBm/Hz

Mare
1of2

OUTPUT POWER AND PSD, Chain 1 HIGH CH (DTS PORTION)
e Agilent 18:07:25 Apr 4, 2013 R T Measure |

Ch Freg 57258 GHz Trig  Free Weas Off

Channel Power I |
| (Channel Power
Mkr1 5.726 920 GHz
Ref 20 dBm #hAtten 10 dB 0.556 dBm
#Avg ‘ Occupied B
Log
10
dB/
38.1

dB

MUt Carrier

Center 5.728 000 GHz Span 9 MHz Power
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)

Fower Stat
Channel Power Power Spectral Density CCDF

3.95dBm /6.0000 MHz -63.83 dBm/Hz

hlore
1of2
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 2 HIGH CH (DTS PORTION)
e Agilent 18:08:44 Apr 4, 2013 E T | Measure .
|

Ch Freq 5728 GHz Trig  Free hWeas Off
Channel Power I |

| Channel Power
Mkr1 5.727 235 GHz

Ref 20 dBm #Atten 10 dB 0.419 dBm
#Avg | Occupied By
Log £
10
dB/
Offst ~ ACF
38.1
dB
WLt Carrier
Center 5.728 000 GHz Span 9 MHz Power
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
Fower Stat
Channel Power Fower Spectral Density CCDF
4.22 dBm /6.0000 MHz -63.56 dBm/Hz o
10f2
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.75.4. TPC POWER

LIMITS

FCC 8§15.407 (h) (1)

IC RSS-210 A9.2 (3)

Transmit power control (TPC). U-NII devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the

capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mWw.

RESULTS

The maximum EIRP is less than 500 mW; therefore, TPC is not required.
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

8.76.

802.11ac VHT80 BF 3TX MODE IN THE 5.6 GHz BAND

Covered by testing 11ac VHT80 CDD 3TX mode, the power per chain used for 11ac VHT80
CDD 3TX mode is the same power per chain that will be used for 11ac VHT80 BF 3TX mode.
However, since BF is correlated and CDD is uncorrelated for output power, the section below
for output power using correlated AG for this BF mode shows it is still compliant.

8.76.1. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

IC RSS-210 A9.2 (1)
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is

less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

The TX chains are correlated for output power and the antenna gain is unequal among the
chains. The directional gain is:

Chain O | Chain 1 | Chain 2 | Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.00 1.70 3.80 7.65
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REPORT NO: 12U14745-7A

DATE: JUNE 11, 2013
FCC ID: BCGA1521

IC: 579C-A1521
OUTPUT POWER RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
LOW 5530 81.67 |75.3452 7.65
HIGH 5690 76.00 |(72.4667 7.65
Limits
Channel | Frequency | FCC IC IC Power
Power [ Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm)
LOW 5530 22.35 24.00 30.00 22.35
HIGH 5690 22.35 24.00 30.00 22.35
Duty Cycle CF (dB)| 0.09
Output Power Results
Channel | Frequency | Chain O |Chain 1| Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit [ Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) (dB)
LOW 5530 12.00 12.20 12.10 16.87 22.35 -5.48
HIGH 5690 16.38 16.21 16.13 21.10 22.35 -1.25
Page 770 of 1052
UL CCS
47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701H
TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

Limits (FCC), portion in 5.8 GHz UNII band

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Mid 5690 4.7 2.9836 7.65
Limits
Channel [ Frequency | FCC IC IC Power
Power | Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm)
Mid 5690 16.03 15.75 21.75 14.10
Duty Cycle CF (dB)| 0.09 |
Output Power Results
Channel | Frequency [ Chain 0 | Chain 1 Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit | Margin
Power | Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm)| (dB)
Mid 5690 4.76 3.95 4.22 9.18 14.10 -4.91
Page 771 of 1052
UL CCS FORM NO: CCSUP4701H

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

TEL: (510) 771-1000

FAX: (510) 661-0888



REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 HIGH CH
5 Agilent 13:10:45 Mar 12, 2013 R T [ Measue |

Ch Freq 5 BOR9S GHz Trig  Free Meas Off

Channel Power Averages: 100 I |

Channel Power
Mkr1 5.699 70 GHz
Ref 20 dBm Atten 10 (B 1.305 dBm
#Avg ' | Occupied By
Log ! i
10
dB/ ‘
Offst - _ ACP
38.1

dB

hAUlti Carrier

Center 5.686 95 GHz Span 114.2 MHz Pawer
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

FPower Stat
Channel Power Power Spectral Density CCDF

16.38 dBm /76.1000 MHz -62.43 dBm/Hz

hare
1of2
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 HIGH CH
5 Agilent 13:12:11 Mar 12, 2013 R T [ Measue |

Ch Freq 5687 GHz Trig  Free Meas Off

Channel Power Averages: 100 I |

Channel Power
Mkr1 5.679 40 GHz
Ref 20 dBm Atten 10 (B 0.680 dBm
#Avg ' | Occupied By
Log |
10
dB/ ‘
Offst | . e ACP
38.1

dB

hAUlti Carrier

Center 5.687 00 GHz Span 114 MHz Pawer
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

FPower Stat
Channel Power Power Spectral Density CCDF

16.21 dBm /76.0000 MHz -62.60 dBm/Hz

hare
1of2

Page 773 of 1052

UL CCS 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 CCS.



REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 2

OUTPUT POWER AND PSD, Chain 2 HIGH CH
5 Agilent 13:14:55 Mar 12,2013 R T [ Measue |

Ch Freq 5687 GHz Trig  Free Meas Off

Channel Power Averages: 100 I |

| Channel Power
Mkr1 5.717 59 GHz |

Ref 20 dBm Atten 10 dB 1.419 dBm ’7
#Avg Occupied By
Log

10

dB/

Offst _ _ ‘ ACP
38.1

dB

hAUlti Carrier

Center 5.687 00 GHz Span 114 MHz Pawer
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

FPower Stat
Channel Power Power Spectral Density CCDF

16.13 dBm /76.0000 MHz -62.68 dBm/Hz

hare
1of2

Page 774 of 1052

UL CCS 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 CCS.



REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

DTS PORTION OUTPUT POWER AND PSD

OUTPUT POWER AND PSD, Chain 0 HIGH CH (DTS PORTION)

5 Agilent 18:06:18 Apr4, 2013 R T [ Measure |
l

Ch Freq 572805 GHz Trig  Free Meas Off
Channel Power I |

| Channel Power

Mkr1 5.725 427 GHz

Ref 20 dBm #Atten 10 (B 0.485 dBm
#Avy R | Occupied By
‘ ACP

WUt Carrier
Center 5.728 050 GHz Span 9.15 MHz Power
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)

dB

Fower Stat
Channel Power Fower Spectral Density CCDF

4.76 dBm /6.1000 MHz -63.09 dBm/Hz

Mare
1of2

OUTPUT POWER AND PSD, Chain 1 HIGH CH (DTS PORTION)
e Agilent 18:07:25 Apr 4, 2013 R T Measure |

Ch Freg 57258 GHz Trig  Free Weas Off

Channel Power I |
| (Channel Power
Mkr1 5.726 920 GHz
Ref 20 dBm #hAtten 10 dB 0.556 dBm
#Avg ‘ Occupied B
Log
10
dB/
38.1

dB

MUt Carrier

Center 5.728 000 GHz Span 9 MHz Power
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)

Fower Stat
Channel Power Power Spectral Density CCDF

3.95dBm /6.0000 MHz -63.83 dBm/Hz

hlore
1of2
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 2 HIGH CH (DTS PORTION)
e Agilent 18:08:44 Apr 4, 2013 E T | Measure .
|

Ch Freq 5728 GHz Trig  Free hWeas Off
Channel Power I |

| Channel Power
Mkr1 5.727 235 GHz

Ref 20 dBm #Atten 10 dB 0.419 dBm
#Avg | Occupied By
Log £
10
dB/
Offst ~ ACF
38.1
dB
WLt Carrier
Center 5.728 000 GHz Span 9 MHz Power
#Res BW 1 MHz VBW 3 MHz Sweep 20 ms (601 pts)
Fower Stat
Channel Power Fower Spectral Density CCDF
4.22 dBm /6.0000 MHz -63.56 dBm/Hz o
10f2
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/m)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to

EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 1 MHz for peak measurements and as applicable for average measurements.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. TX ABOVE 1 GHz, 802.11a 1TX MODE, 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

i Agilent R T |Ereg/Channel

Mkr1 5.093 25 GHz Conter F

enter Freq
Ref 110 dBpY #Atten 0 dB 6343 dByV I - S7ennon GHz
#Peak
Log
10 Start Freq
dB/ 5.00000000 GHz
Offst
224
2 Stop Freq
o 515000000 GHz

740

dByv CF Step
15.0000000 MHz

L Auto Man|

512 Freq Offset
=3 FC 0.00000000 Hz

;Qun Signal Track
On off

Swp

Center 5.075 00 GHz Span 150 MHz |
#Res BW 1 MHz H#VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent

R T

|FrquChanneI |

Ref 110 dBpv

#Atten 0 JdB

Mkr1 5.102 75 GHz
52.42 dBp

#Peak

Center Freq
507500000 GHz
Start Freq
500000000 GHz
Stop Freq
5.15000000 GHz

CF Step
15.0000000 MHz
Auto hdan

Center 5.075 00 GHz
#Res BW 1 MHz

#YBW 10 Hz

Span 150 MHz |
Sweep 11.7 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent

R T

|FrequhanneI |

Ref 110 dBp\

#Atten 0 dB

Mkr1 5.107 50 GHz
59.82 dBpv

#FPeak

Center Freq
5.07500000 GHz
Start Freq
5.00000000 GHz
Stop Freq
5.15000000 GHz

CF Step
15.0000000 MHz
Auto Man|

Swip

Center 5.075 00 GHz
#HRes BW 1 MHz

#VBW 3 MHz

Span 150 MHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On off

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT

W Agilent

R T

|FrequhanneI |

Ref 110 dBp'

#Atten 0 dB

Mkr1 5.098 25 GHz
51.72 dBpv

#FPeak

Center Freq
5.07500000 GHz
Start Freq
5.00000000 GHz
Stop Freq
5.15000000 GHz

CF Step
15.0000000 MHz
Auto hdan

Swip

Center 5.075 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Span 150 MHz |
Sweep 11.7 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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
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 Dist
GHz (m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

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

MarginjAnt. Pol.
dB V/H

5180 MHz 3TXCDD

15.540 3.0

32.9

39.1

13.0

-31.9

0.0 0.7 53.8

-20.2

15.540 3.0

22.7

39.1

13.0

-31.9

0.0 0.7 i 43.5

-10.5

15.540 3.0

34.0

39.1

13.0

-31.9

0.0 0.7 i 54.8

-19.2

15.540 3.0

22.8

39.1

13.0

-31.9

0.0 0.7 i 43.6

<<ITiT

-10.4

5200 MHz 3TXCDD

15.600 3.0

33.6

38.8

13.0

-31.9

0.0 0.7 i 543

-19.7

15.600 3.0

22.2

38.8

13.0

-31.9

0.0 0.7 i 429

-11.1

15.600 3.0

32.9

38.8

13.0

-31.9

0.0 0.7 i 53.6

-20.4

15.600 3.0

26.4

38.8

13.0

-31.9

0.0 0.7 i 47.1

TITKIK

-6.9

5240 MHz 3TXCDD

15.720 3.0

33.6

38.4

13.1

-31.9

0.0 0.7 {1 54.0

15.720 3.0

22.9

38.4

13.1

-31.9

0.0 0.7 i 43.2

15.720 3.0

33.7

38.4

13.1

-31.9

0.0 0.7 i 54.0

15.720 3.0

23.1

38.4

13.1

-31.9

0.0 0.7 { 434

<{<iTiT

Rev.4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-7A

DATE: JUNE 11, 2013
FCC ID: BCGA1521

IC: 579C-A1521
9.2.2. TX ABOVE 1 GHz, 802.11n HT20 CDD 2TX MODE, 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
i Agilent R T

Freq/Channel

Wit 509325 GHe | 7
enter ~req

Ref 110 dBpY #tten 0 dB 61.36 dByv

dpeak [— = BY Il 507500000 GHZ

Start Freq
500000000 GHz

Stop Freq
£.15000000 GHz

CF Step
15.0000000 MHz
to hla

Freq Offset
0.00000000 Hz

Signal Track
Swwp On

Center 5.075 00 GHz Span 150 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

e Agilent R T |Freg/Channsl

Mkr1 5.098 00 GHz Contor F
enter rreq
::g;;l;ll] dBpY #Atten 0 dB 52.30 dBpY & 07500000 Gha

Start Freq
£.00000000 GHz

Stop Freg
515000000 GHz

CF Step
15.0000000 kHz
Auto han|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.075 00 GHz Span 150 MHz
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.097 50 GHz
60.05 dBpY

Center Freq

#Feak

Start Freq
500000000 GHz

Stop Freqg
£.15000000 GHz

5.07500000 GHz

CF Step

150000000 kHz
Auto

Freq Offset

Swp

Center 5.075 00 GHz
#Res BW 1 MHz

#YBW 3 MHz

Span 150 MHz
Sweep 1 ms (601 pts)

0.00000000 Hz

Signal Track
Cin

LOW CHANNEL RESTRICTED, AVERAGE, VERT

e Agilent

R T

Freq/Channel

Ref 110 dBp'

#Atten 0 dB

Mkr1 5.102 50 GHz
50.86 dBY

Center Freq

#FPeak

507500000 GHz

Start Freq
500000000 GHz

Stop Freq
£.15000000 GHz

CF Step
15.0000000 MHz
to Ila

Swip

Center 5.075 00 GHz

#Res BW 1 MHz

#YBW 10 Hz

Span 150 MHz |
Sweep 11.7 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Cin
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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 Dist
GHz (m)

Read
dBuVv

AF
dB/m

CL
dB

Amp
dB

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

MarginjAnt. Pol.
dB V/H

5180 MHz 3TXCDD

15.540 3.0

32.9

39.1

13.0

-31.9

0.0 0.7 i 538 74.0

-20.2

15.540 3.0

22.7

39.1

13.0

-31.9

0.0 0.7 i 435 54.0

-10.5

15.540 3.0

34.0

39.1

13.0

-31.9

0.0 0.7 i 548 74.0

-19.2

15.540 3.0

22.8

39.1

13.0

-31.9

0.0 0.7 i 436 54.0

<<|TiT

-10.4

5200 MHz 3TXCDD

15.600 3.0

33.6

38.8

13.0

-31.9

0.0 0.7 i 543 74.0

-19.7

15.600 3.0

22.2

38.8

13.0

-31.9

0.0 0.7 i 429 54.0

-11.1

15.600 3.0

32.9

38.8

13.0

-31.9

0.0 0.7 i 53.6 74.0

-20.4

15.600 3.0

26.4

38.8

13.0

-31.9

0.0 0.7 i 471 54.0

TITKIK

-6.9

5240 MHz 3TXCDD

15.720 3.0

33.6

38.4

13.1

-31.9

0.0 0.7 i 54.0 74.0

15.720 3.0

22.9

38.4

13.1

-31.9

0.0 0.7 i 43.2 54.0

15.720 3.0

33.7

38.4

13.1

-31.9

0.0 0.7 i 540 74.0

15.720 3.0

23.1

38.4

13.1

-31.9

0.0 0.7 i 434 54.0

<<iTiT

Rev. 4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

9.2.3. TX ABOVE 1 GHz 802.11n HT20 CDD 3TX MODE, 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent R T |FregiChannel |
Mkr1 5.008 75 GHz Corter F

enter Freq
ESZJQ" B il LL 3981 dBuV | & 57500000 GHz
Start Frag
5.00000000 GHz
Stop Freqg
515000000 GHz

CF Step
150000000 hHz
Auto hdan|

Freq Offset
000000000 Hz

Signal Track
On Off

Center 5.075 00 GHz Span 130 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent

R T

|FrequhanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.098 75 GHz
50.40 dByy

#Peak

Center Freq
507500000 GHz
Start Freq
500000000 GHz
Stop Freq
515000000 GHz

CF Step
160000000 hHz
At hdan|

Swp

Center 5.075 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Span 150 MHz |
Sweep 11.7 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

Page 787 of 1052

UL CCS

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 CCS.



REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent

R T |Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.098 50 GHz
60.81 dBpY

#Feak

Center Freq
507500000 GHz
Start Freq
500000000 GHz
Stop Freq
515000000 GHz

CF Step
150000000 hHz
Auto Man

Center 5.073 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 150 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 5.099 00 GHz
52.06 dBp

#Feak

Center Freq
507500000 GHz
Start Freq
500000000 GHz
Stop Freqg
515000000 GHz

CF Step
15.0000000 hHz
Auta tlan)

Center 5.075 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Span 150 MHz |
Sweep 11.7 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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 Dist
GHz (m)

Read
dBuVv

AF
dB/m

CL
dB

Amp
dB

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

MarginjAnt. Pol.
dB V/H

5180 MHz 3TXCDD

15.540 3.0

32.9

39.1

13.0

-31.9

0.0 0.7 i 538 74.0

-20.2

15.540 3.0

22.7

39.1

13.0

-31.9

0.0 0.7 i 435 54.0

-10.5

15.540 3.0

34.0

39.1

13.0

-31.9

0.0 0.7 i 548 74.0

-19.2

15.540 3.0

22.8

39.1

13.0

-31.9

0.0 0.7 i 436 54.0

<<|TiT

-10.4

5200 MHz 3TXCDD

15.600 3.0

33.6

38.8

13.0

-31.9

0.0 0.7 i 543 74.0

-19.7

15.600 3.0

22.2

38.8

13.0

-31.9

0.0 0.7 i 429 54.0

-11.1

15.600 3.0

32.9

38.8

13.0

-31.9

0.0 0.7 i 53.6 74.0

-20.4

15.600 3.0

26.4

38.8

13.0

-31.9

0.0 0.7 i 471 54.0

TITKIK

-6.9

5240 MHz 3TXCDD

15.720 3.0

33.6

38.4

13.1

-31.9

0.0 0.7 i 54.0 74.0

15.720 3.0

22.9

38.4

13.1

-31.9

0.0 0.7 i 43.2 54.0

15.720 3.0

33.7

38.4

13.1

-31.9

0.0 0.7 i 540 74.0

15.720 3.0

23.1

38.4

13.1

-31.9

0.0 0.7 i 434 54.0

<<iTiT

Rev. 4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-7A

DATE: JUNE 11, 2013
FCC ID: BCGA1521

IC: 579C-A1521
9.2.4. TX ABOVE 1 GHz, 802.11n HT40 1TX MODE, 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

i Agilent 16:47:52 Mar 18, 2013 R T

Freq/Channel

Mkr1 5.148 25 GHz Conter F
Ref 110 dBp #Atten 0 dB 67.20 B enter rreq
Hak [ = E|[ 5 07a00000 GHz

Start Freq
£.00000000 GHz

Stop Freg
515000000 GHz

1

CF Step
—|| 15.0000000 MHz
uto Ian|

Freq Offset
0.00000000 Hz

Signal Track
Swp On Cff

Center 5.075 00 GHz Span 150 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent 16:49:64 Mar 16, 2013

R T

Freg/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.149 75 GHz
52.31 dBpY

Center Freq

#Peak

5.07500000 GHz

Start Freq
5.00000000 SHz

Stop Freqg
£.15000000 GHz

CF Step

15.0000000 kHz
Auto han|

1

Freq Offset

0.00000000 Hz

FTun
Swip

Signal Track
Cin Off

Start 5.000 00 GHz

#Res BW 1 MHz

#YBW 10 Hz

Stop 5.150 00 GHz
Sweep 11.7 s (601 pts)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 16:55:49 Mar 16, 2013 BT |Fre§fChanneI I

Mkr1 5.145 D0 GHz Center E
enter Freq

Ref 110 dBpY #Atten 0 dB 6346 dBWV I - t7ennnon GHz
#Peak
Log
10 Start Freq
dB/ 500000000 GHz
Offst
14.9
s Stop Freg
. 5 18000000 GHz
74.0
oy CF Step

|| 15.0000000 MHz
Loty Auto Ian|

S

S1 2 Freq Offset
33 FC 0.00000000 Hz
=(f): )

FTun Sighal Track
Swp On Cff

Center 5.075 00 GHz Span 150 MHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
v Agilent 16:57:23 Mar 16, 2013 R T |Freg/Channel

Mkr1 5.150 00 GHz

Center Freq
Ref 110 dBy/ #Atten 0 dB 53.29 dBuv
apoak [ = Bl 507500000 GHz

Start Freq
5.00000000 SHz

Stop Freq
£.15000000 GHz

CF Step
il 15.0000000 MHz
Auto han|

Freq Offset
0.00000000 Hz

FTun Signal Track
Cin Off

Swip

Start5.000 00 GHz ~ Stop 5.150 00 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 11.7 s (601 pis)
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:

Project #:
Company:

Mode O pe

Test Target:

r:

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 dBuV/m

Marginj Ant. Pol.
dB V/H

5190 MHz

3TXCDD

15.570

3.0

33.5

38.9

13.0

-31.9

0.0 0.7 i 54.2

-19.8

15.570

3.0

23.4

38.9

13.0

-31.9

0.0 0.7 1 44.2

-9.8

15.570

3.0

32.9

38.9

13.0

-31.9

0.0 0.7 53.6

-20.4

15.570

3.0

23.1

38.9

13.0

-31.9

0.0 0.7 i 43.9

-10.1

5230 MHz

3TXCDD

15.690

3.0

34.1

38.5

13.0

-31.9

0.0 0.7 i 545

-19.5

15.690

3.0

23.8

38.5

13.0

-31.9

0.0 0.7 i 44.2

-9.8

15.690

3.0

33.6

38.5

13.0

-31.9

0.0 0.7 i 54.0

-20.0

15.690

3.0

23.7

38.5

13.0

-31.9

0.0 0.7 | 44.1

-9.9

Rev.4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

9.2.5. TX ABOVE 1 GHz, 802.11n HT40 CDD 2TX MODE, 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

i Agilent R T |Frea/Channel

Mkr1 5.144 75 GHz Contor F
Ref 110 dBp #Atten 0 dB 64.38 dBLY enter rreq
#Peak [ = E|[ 5 07a00000 GHz

Start Freq
£.00000000 GHz

Stop Freq
£.15000000 GHz

CF Step
15.0000000 kHz
Auto han|

Freq Offset
0.00000000 Hz

Signal Track
Swip On Off

Center 5.075 00 GHz Span 150 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms {601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

e Agilent R T |Freg/Channel
Mkr1 5.150 00 GHz

Center Freq
::g;::l] 4B Afwon § dB 3304 dBY | - 200000 GHz

Start Freq
5.00000000 SHz
Stop Freqg
£.15000000 GHz

CF Step
il 15.0000000 MHz
Auto han|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Cff

Start 5.000 00 GHz " Stop 5.150 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT
s Aglent R T [Freg/Channel |

Mkr1 5.144 00 GHz Conter F

Ref 110 dBp/ #Atten 0 dB 67.72 B enter Freq

4 P = E- || 5.07500000 GHz
#Peak

Start Freq

500000000 GHz

Stop Freq

£.15000000 GHz

CF Step
15.0000000 kHz
Auto han|

Freq Offset
0.00000000 Hz

Signal Track
Swip On Cff

Center 5.075 00 GHz Span 150 MHz ‘
#Hes BW 1 MHz #VBW 3 MHz Sweep 1 ms {601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT

e Agilent R T |Freg/Channel

Mkr1 5.150 00 GHz

Center Freq
Ref 110 dBy/ #Atten 0 dB 53.02 dBuv
apoak [ = Bl 507500000 GHz

Start Freq
5.00000000 SHz
Stop Freqg
£.15000000 GHz

CF Step
15.0000000 kHz
Auto han|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Cff

Start 5.000 00 GHz Stop 5.150 00 GHz ~ ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s (601 pts)

1
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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

Margini Ant. Pol.
dB V/H

5190 MHz

3TXCDD

15.570

3.0

335

38.9

13.0

-31.9

0.0 0.7 i 542

-19.8

15.570

3.0

23.4

38.9

13.0

-31.9

0.0 0.7 | 442

-9.8

15.570

3.0

32.9

38.9

13.0

-31.9

0.0 0.7 i 53.6

-20.4

15.570

3.0

23.1

38.9

13.0

-31.9

0.0 0.7 i 439

-10.1

5230 MHz

3TXCDD

15.690

3.0

34.1

38.5

13.0

-31.9

0.0 0.7 i 545

-19.5

15.690

3.0

23.8

38.5

13.0

-31.9

0.0 0.7 i 44.2

-9.8

15.690

3.0

33.6

38.5

13.0

-31.9

0.0 0.7 54.0

-20.0

15.690

3.0

23.7

38.5

13.0

-31.9

0.0 0.7 | 441

-9.9

Rev.4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

9.2.6. TX ABOVE 1 GHz, 802.11n HT40 CDD 3TX MODE, 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent R T |FregiChannel |
Mkr1 5.092 00 GHz Corter F

enter Freq
ESZJQ" B il LL 38.05 4B\ 5 57500000 GHz
Start Frag
5.00000000 GHz
Stop Freqg
515000000 GHz

CF Step
150000000 hHz
Auto hdan|

Freq Offset
000000000 Hz

Signal Track
On Off

Center 5.075 00 GHz Span 130 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
- Agilent

R T

Freg/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.150 00 GHz
51.41 dBpv

#Peak

Center Freq
507500000 GHz
Start Freq
500000000 GHz
Stop Freq
515000000 GHz

1

CF Step
160000000 hHz
At hdan|

Swp

Center 5.075 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Span 150 MHz |
Sweep 11.7 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent

ET

|Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.121 00 GHz
60.28 dBp

#Feak

Center Freq
&£.07500000 GHz

Start Freq
500000000 GHz

Stop Freq
515000000 GHz

CF Step

150000000 hHz
Auto Man

Freq Offset

0.00000000 Hz

Signal Track
On Off

Center 5.073 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 150 MHz
Sweep 1 ms (601 pts)

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT

e Agilent

ET

|Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.150 00 GHz
51.00 dBp

#Feak

Center Freq
&£.07500000 GHz

Start Freq
500000000 GHz

Stop Freqg
515000000 GHz

CF Step
15.0000000 hHz
filfuta Ilar]

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.075 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Span 130 MHz
Sweep 11.7 s (601 pts)
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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

Margini Ant. Pol.
dB V/H

5190 MHz

3TXCDD

15.570

3.0

335

38.9

13.0

-31.9

0.0 0.7 i 542

-19.8

15.570

3.0

23.4

38.9

13.0

-31.9

0.0 0.7 | 442

-9.8

15.570

3.0

32.9

38.9

13.0

-31.9

0.0 0.7 i 53.6

-20.4

15.570

3.0

23.1

38.9

13.0

-31.9

0.0 0.7 i 439

-10.1

5230 MHz

3TXCDD

15.690

3.0

34.1

38.5

13.0

-31.9

0.0 0.7 i 545

-19.5

15.690

3.0

23.8

38.5

13.0

-31.9

0.0 0.7 i 44.2

-9.8

15.690

3.0

33.6

38.5

13.0

-31.9

0.0 0.7 54.0

-20.0

15.690

3.0

23.7

38.5

13.0

-31.9

0.0 0.7 | 441

-9.9

Rev.4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

9.2.7. TX ABOVE 1 GHz, 802.11ac VHT80 1TX MODE, 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
i Agllent 12.09.07 Mar 18, 2013

R T |FrequhanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.142 25 GHz
62.74 dBpv

#Feak

Center Freq
507500000 GHz
Start Freq
500000000 GHz
Stop Freqg
515000000 GHz

1
<

CF Step
15.0000000 MHz
Auto Man

Swp

Center 5.075 00 GHz
#Res BW 1 MHz

#YBW 3 MHz

Span 150 MHz
Sweep 1 ms 601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
e Agilent 12:11:13 Mar 18, 2013

R T

|FrquChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.147 25 GHz
53.31 dBpv

#Peak

Center Freq
5.07500000 GHz
Start Freq
5.00000000 GHz
Stop Freq
515000000 GHz

1
L

CF Step
15.0000000 MHz
Auto hdan

FTun
Swip

Start 5.000 00 GHz
#Res BW 1 MHz

#YBW 1.8 kHz

Stop 5.150 00 GHz
Sweep 65 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 12:14:33 Mar 18, 2013 BT |Fre§f6hannel I
Mkr1 5.149 75 GHz Conter F
enter Freg

Ref 110 dBpY #Atten 0 dB 66.35 dBpY £ 07e00000 GHe

#Peak

Log

10 Start Freq

dB/ 500000000 GHz

Offst

149

dB Stop Freq
5.15000000 GHz

DI 1

74.0

dBy CF Step
15.0000000 MHz

L Auto tan|

S1 V2 Freq Offset

33 FC 0.00000000 Hz

o Signal Track

FTun ignal Trac

Swp On off

Center 5.075 00 GHz Span 150 MHz |

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

LOW CHANNEL RESTRICTED, AVERAGE, VERT
i Agllent 12.18:08 Mar 18, 2013

R T

Peal Search

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.148 25 GHz
53.60 dBpv

#Peak

| Mext Peak

| Mext Pk Right

| et Pl Laft

i ‘ Min Search

| Pk-Pk Search

| Mkr® CF

Swip

Center 5.075 00 GHz
#Hes BW 1 MHz

#VBW 1.8 kHz

Span 150 MHz

Sweep 65 ms (601 pts)

Mare
1af2
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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 idBuV/m{dBuV/m

Marginj Ant. Pol.
dB VIH

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 § 443 54.0

-9.7

15.630

3.0

33.5

38.7

13.0

-31.9

0.0 0.7 i 54.1 74.0

-19.9

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 | 443 54.0

ITITi<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

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 § 443 54.0

15.630

3.0

33.3

38.7

13.0

-31.9

0.0 0.7 i 53.8 74.0

15.630

3.0

24.0

38.7

13.0

-31.9

0.0 0.7 1 446 54.0

<I<iTiT
>ioi>iv

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 | 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 Ti<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
>ioi>iv

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

9.2.8. TX ABOVE 1 GHz, 802.11ac VHT80 2TX MODE, 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
s Agilent 115653 Mar 18, 2013 R T [Freq/Channel |

Mkr1 5.149 50 GHz Conter F

Ref 110 dBpY #Atten 0 dB 63.99 dByY enter rreq
: H on Y| 5.07500000 GHz

#Peak

Log

10 Start Freq
dB/ 500000000 GHz
Offst
14.9
dB Stop Freqg
DI 5158000000 GHz

74.0

dBy CF Step
i ||| 150000000 MHz

Lo Auto [ET

S1 w2
53 FC 0.00000000 Hz

Freq Offset

;Qun Signal Track
Swp On off

Center 5.075 00 GHz Span 150 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms 601 pts)
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
e Agilent 11:59:43 Mar 18,2013

R T

|FrquChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.147 75 GHz
53.50 dBpv

#Peak

Center Freq
5.07500000 GHz
Start Freq
5.00000000 GHz
Stop Freq
515000000 GHz

1
£

CF Step
15.0000000 MHz
Auto hdan

FTun
Swip

Start 5.000 00 GHz
#Res BW 1 MHz

#YBW 1.8 kHz

Stop 5.150 00 GHz
Sweep 65 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 12:03:28 Mar 18, 2013 BT |Fre§f6hannel I
MEkr1 5.145 50 GHz Conter F
enter Freg

Ref 110 dBpY #Atten 0 dB 61.92 dBpY £ 07e00000 GHe

#Peak

Log

10 Start Freq

dB/ 500000000 GHz

Offst

149

dB Stop Freq

DI 5.15000000 GHz

74.0

dBuy & CF Step
15.0000000 MHz

L Auto tan|

S1 V2 Freq Offset

33 FC 0.00000000 Hz

o Signal Track

FTun ignal Trac

Swp On off

Center 5.075 00 GHz Span 150 MHz |

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

LOW CHANNEL RESTRICTED, AVERAGE, VERT

W Agilent 12:05:09 Mar 18, 2013

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.150 00 GHz
93.63 dBpv

#Peak

Center Freq
5.07500000 GHz
Start Freq
5.00000000 GHz

1

Stop Freq
5.15000000 GHz

CF Step
15.0000000 MHz

Auto

Ilan|

Freq Offset
0.00000000 Hz

Signal Track

Cn

Swip

off

Center 5.075 00 GHz
#Hes BW 1 MHz

#VBW 1.8 kHz

Span 150 MHz
Sweep 65 ms (601 pts)
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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 idBuV/m{dBuV/m

Marginj Ant. Pol.
dB VIH

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 § 443 54.0

-9.7

15.630

3.0

33.5

38.7

13.0

-31.9

0.0 0.7 i 54.1 74.0

-19.9

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 | 443 54.0

ITITi<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

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 § 443 54.0

15.630

3.0

33.3

38.7

13.0

-31.9

0.0 0.7 i 53.8 74.0

15.630

3.0

24.0

38.7

13.0

-31.9

0.0 0.7 1 446 54.0

<I<iTiT
>ioi>iv

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 | 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 Ti<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
>ioi>iv

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

9.2.9. TX ABOVE 1 GHz, 802.11ac VHT80 3TX, 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
s Agilent 11:34:43 Mar 18, 2013 R T [Freq/Channel |

Mkr1 5.149 75 GHz

Center Freqg
Ref 110 dByv #Atten 0 dB 64.62 dByY
tpoak [ = = 507500000 GHz

Log

10 Start Freq
dB/ £.00000000 GHz
Offst
14.9
dB Stop Freq

5.15000000 GHz
)

DI
74.0
dBy CF Step

el 150000000 MHz
" Auto Ian

a
S1ov2 Freq Offset
33 FC 0.00000000 Hz
v Signal Track
FTun ignal Trac
Swp On off
Center 5.075 00 GHz Span 150 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms 601 pts)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
5 Agilent 11:37:55 Mar 18,2013 R T [FregiCharnel |

Mkr1 5.148 50 GHz Conter F

enter Freq

Ref 110 dBpY #Atten 0 dB 9255 4BV Il - 172000 GHz
#Peak

Start Freq

5.00000000 GHz

Stop Freq

£.15000000 GHz

CF Step
15.0000000 MHz
Auto hdan

Freq Offset
0.00000000 Hz

1

FTun Signal Track
On Off

Swip

Start 5.000 00 GHz Stop 5.150 00 GHz |
#Res BW 1 MHz #VBW 1.8 kHz Sweep 65 ms (601 pts)
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 11:41:05 Mar 18, 2013 BT |Fre§f6hannel I
Mkr1 5.149 75 GHz Conter F
enter Freg
Ref 110 dBpY #Atten 0 dB 66.05 dBpY £ 07e00000 GHe
#Peak
Log
10 Start Freq
dB/ 500000000 GHz
Offst
149
dB Stop Freq
5.15000000 GHz
DI 1
74.0
dBy CF Step
""" 15.0000000 MHz
L Auto tan|
S1 V2 Freq Offset
33 FC 0.00000000 Hz
o Signal Track
FTun ignal Trac
Swp On off
Center 5.075 00 GHz Span 150 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT

e Agilent 11:43:13 Mar 18, 2013

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.146 25 GHz
93.37 dBpv

#Peak

Center Freq
5.07500000 GHz
Start Freq
5.00000000 GHz
Stop Freq
515000000 GHz

1
£

Freq Offset
0.00000000 Hz

FTun

Swip

Start 5.000 00 GHz
#Hes BW 1 MHz

#VBW 1.8 kHz

Stop 5.150 D0 GHz
Sweep 65 ms (601 pts)

CF Step
15.0000000 MHz
Auto hdan

Signal Track
On Off
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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

sB

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 Dist
GHz (m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

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

MarginjAnt. Pol.
dB VIH

5210 MHz 3TXCDD

15.630 3.0

34.1

38.7

13.0

-31.9

0.0 0.7 1 546

-19.4

15.630 3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443

-9.7

15.630 3.0

33.5

38.7

13.0

-31.9

0.0 0.7 54.1

-19.9

15.630 3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443

TiTi<i<
>ioi>ivo

-9.7

5290 MHz 3TXCDD

15.630 3.0

32.9

38.7

13.0

-31.9

0.0 0.7 i.535

15.630 3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443

15.630 3.0

33.3

38.7

13.0

-31.9

0.0 0.7 i 538

15.630 3.0

24.0

38.7

13.0

-31.9

0.0 0.7 i 446

<i<iTiT
>ivui>iv

5530 MHz 3TXCDD

11.060 3.0

34.0

38.4

10.6

-33.5

0.0 0.7 i 50.2

11.060 3.0

27.3

38.4

10.6

-33.5

0.0 0.7 i 435

11.060 3.0

33.5

38.4

10.6

-33.5

0.0 0.7 | 49.7

11.060 3.0

24.2

38.4

10.6

-33.5

0.0 0.7 i 404

TiT<<
>ioi>iv

5690 MHz 3TXCDD

11.380 3.0

33.3

38.8

11.0

-33.2

0.0 0.7 i 50.6

11.380 3.0

23.7

38.8

11.0

-33.2

0.0 0.7 i 41.0

11.380 3.0

33.3

38.8

11.0

-33.2

0.0 0.7 50.6

11.380 3.0

23.3

38.8

11.0

-33.2

0.0 0.7 i 40.6

<i<iTiT
>ioi>iv

Rev.4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

9.2.10.

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

W Agilent 11:16:25 Mar 16, 2013

R T

TX ABOVE 1 GHz, 802.11n HT20 BF 3TX MODE, 5.2 GHz BAND

|FrquChanneI |

Ref 110 dBpY #Atten 0 dB

Mkr1 5.098 75 GHz
62.72 dBpv

#Peak

Center Freq
5.07500000 GHz
Start Freq
500000000 GHz
Stop Freq
515000000 GHz

CF Step
15.0000000 MHz
Auto hdan|

Swp

Start 5.000 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Stop 5.150 D0 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent 11:20:01 Mar 16, 2013

R T

|FrquChanneI |

Ref 110 dBpY #Atten 0 dB

Mkr1 5.098 50 GHz
53.12 dBpv

#Feak
Log

10
dB/

Offst
207

dB
]l

Center Freq
507500000 GHz
Start Freq
5.00000000 GHz
Stop Freq
515000000 GHz

54.0
dBv

#P Ay

CF Step
150000000 MHz

Auto hdan|

21 W2
23 FC

=(f):
FTun

Swip

Start 5.000 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 5.150 D0 GHz

Sweep 11.7 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

On off
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 11:25:03 Mar 16, 2013 BT |Fre§f6hannel I
Mkr1 5.100 75 GHz Conter F
enier Fred

Ref 110 dBpY #Atten 0 dB 61.60 dBpY £ 07e00000 GHe

#Peak

Log

10 Start Freq

dB/ 5.00000000 GHz

Offst

20.7

dB Stop Freqg

DI 5.15000000 GHz

74.0 1

dBy & CF Step
15.0000000 MHz

Lo Auto tddan|

51 w2 Freg Offset

33 FC 0.00000000 Hz

v Signal Track

FTun ignal Trac

Swp On off

Center 5.075 00 GHz Span 150 MHz |

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

LOW CHANNEL RESTRICTED, AVERAGE, VERT
i Agllent 11.28:12 Mar 18, 2013

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.101 00 GHz
53.38 dBpv

#Peak

Center Freq
5.07500000 GHz
Start Freq
5.00000000 GHz
Stop Freq
515000000 GHz

CF Step
15.0000000 MHz
Auto hdan

Swip

Center 5.075 00 GHz
#Hes BW 1 MHz

#VBW 10 Hz

Span 150 MHz |
Sweep 11.7 s (601 pis)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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: HT203TXEBF CDD

Test Equipment:

Horn 1-18GHz | Pre-amplifer1-26GHz| Pre-amplifer25-4DGHz| Horn > 18GHz | Limit |
I T136; M/N: 3117 @3m j | T145 Agilent 3008A0056j | T88 Miteq 26 40GHz j I T39; ARA 18.26GHz; S/N:1013 j I 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 . 12" cable 22807600 L 20" cable 22807500 j I HPF_7 6GHz j . Average Measurements
RBW=1MHz ; VBW=10Hz

f Dist | Read Pk ! Read Avg.: AF Amp D Corr, Fltr | Peak Avg PkLim {AvgLim! Pk MariAvg Mar Notes
GHz | (m) dBuV dBuV :dB/m dB dB dB | dBuV/mdBuV/m: dBuVim : dBuVim dB dB (VH)
Low Channel (5180 MHz)
15.540 a0 52 244 40.1 . -2,
15.540 3.0 351 24.5 40.1 . -32.

0.0 0.7 57.0 46.2 74 54 -17.0 -7.8
0.0 0.7 56.8 46.2 74 54 -17. -7.8

Mid Channel (5200 MHz)
15.600 30 ;351
15.600 30 | sl
Hi Channel (5240 MHz)

15.720 3.0 36.1
15.720 3.0 35.8

Rev. 0130.13

Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PkLim  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 PkMar Marginvs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

9.2.11.

RESTRICTED BANDEDGE (LOW CHANNEL)

W Agilent 11:45:33 Mar 16, 2013

LOW CHANNEL RESTRICTED, PEAK, HORIZ

R T

TX ABOVE 1 GHz, 802.11n HT40 BF 3TX MODE, 5.2 GHz BAND

Freg/Channel

Ref 110 dBpY

#itten 0 dB

Mkr1 5.148 00 GHz
63.46 dBpY

#Peak

Center Freq
5.07500000 GHz
Start Freq
500000000 GHz
Stop Freq
515000000 GHz

1

CF Step
15.0000000 MHz
Auto hdan|

Swp

Center 5.075 00 GHz
#HRes BW 1 MHz

#VBW 3 MHz

Span 130 MHz

Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
- Agilent 11:48:33 Mar 16, 2013

R T

|FrquChanneI |

Ref 110 dBpY

#tten 0 dB

Mkr1 5.148 00 GHz
52.74 dBpv

#Feak
Log

10
dB/

Offst
207

dB
]l

Center Freq
507500000 GHz
Start Freq
5.00000000 GHz
Stop Freq
515000000 GHz

54.0
dBv

#P Ay

1
o

CF Step
15.0000000 MHz
Auto hdan|

21 W2
23 FC

=(f):
FTun

Swip

Center 5.075 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Span 150 MHz |

Sweep 11.7 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

e Agilent 11:80:23 Mar 16, 2013

LOW CHANNEL RESTRICTED, PEAK, VERT

R T |Fre§f6hannel |

Mkr1 5.149 75 GHz Conter E
enier Fred

Ref 110 dBpY #Atten 0 dB 60.97 dBpv £ 07200000 GHa
#Peak
Log
10 Start Freq
dB/ £.00000000 GHz
Offst
20.7
dB Stop Freqg
DI 5.15000000 GHz
74.0
dBy 3 CF Step

15.0000000 MHz
L Auto tan|
S1 V2 Freq Offset
33 FC 0.00000000 Hz
v Signal Track
FTun Ighal trac
Swp On Off
Center 5.075 00 GHz Span 150 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
i Agllent 11:51:35 Mar 16, 2013

R T |Freg/Channel

Ref 110 dBpY

#Atten 0 dB

#Peak

Mkr1 5.150 00 GHz Contor E
ener Fred
31.99 4BV & q7a00000 GHz

Start Freq
5.00000000 GHz

Stop Freq
5.15000000 GHz

CF Step

15.0000000 MHz
Auto hdan

1

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swip

Center 5.075 00 GHz
#Hes BW 1 MHz

#VBW 10 Hz

Span 150 MHz |
Sweep 11.7 s (601 pis)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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 3TXBF CDD

Test Equipment:

Horn 1-18GHz | Pre-amplifer 1-26GHz Pre-amplifer26-4OGHz| Horn > 18GHz | Limit |
| T88 Miteq 2640GHz j I T39; ARA 18.26GHz; S/N:1013 j I FCC 15.205 j

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

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

3’ cable 22807700 y 12" cable 22807600 L 20" cable 22807500 j I HPF_7 6GHz j o Average Measurements
RBW=1MHz ; VBW=10Hz

f Dist : Read Pk : Read Avg.; AF Amp D Corr| Fltr | Peak Avg PkLim ;AvgLim: Pk Mar:Avg Mar Notes
GHz | (m) dBuV dBuV :dB/m dB dB dB | dBuV/m:dBuV/im: dBuVim : dBuVim dB (VH)
Low Channel (5190 MHz)
15.570 30 ¢ 351 245 40.1 . -32. 0.0 0.7 56.0 46.3 74 54 -17. H
15570 30 ¢ 352 245 40.1 -3 0.0 0.7 57.0 46, 74 54 -17.0 -7.7 v
Hi Channel (5230 MHz)
15.690 30 | 359 248 40.1 - . 0.0 0.7 74 54 -16.2 H
15.690 3.0 35.0 248 40.1 - - 0.0 0.7 74 54 -17.1 -7. v

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 Marginvs Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

9.2.12.

BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

- Agilent 14:46:49 Mar 18, 2013

LOW CHANNEL RESTRICTED, PEAK, HORIZ

R T

TX ABOVE 1 GHz, 802.11ac VHT80 BF 2TX MODE, 5.2 GHz

Freq/Channel

Ref 110 dBpY

#itten 0 dB

Mkr1 5.148 50 GHz
65.20 dBpv

#FPeak
Log

Center Freq
5.07500000 GHz

10
dB/

Offst
149

Start Freq
5.00000000 GHz

dB
DI

Stop Freq
5.15000000 GHz

74.0
By

Lol

~\ 15.0000000 MHz

CF Step

Auto hdan|

31 W2
53 FC

Freq Offset
0.00000000 Hz

=)
FTun

Signal Track
On off

Swip

Center 5.073 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Sweep 1 ms 601 pts)

Span 150 MHz |

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
it Agllent 14:43.23 Mar 18, 2013

R T

|Fre§fChanneI |

Ref 110 dBpY

#itten 0 dB

Mkr1 5.148 25 GHz
53.27 dBpv

#Peak

Center Freq
5.07500000 GHz

Start Freq
5.00000000 GHz

Stop Freq
5.15000000 GHz

CF Step
2| 150000000 kHz
ol Auto Man|

Freq Offset

0.00000000 Hz

FTun
Swp

Signal Track
On off

Start 5.000 00 GHz
#HRes BW 1 MHz

#VBW 1.8 kHz

Stop 5.150 D0 GHz
Sweep 65 ms (601 pts)

—
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 14:52:02 Mar 18, 2013 BT |Fre§f6hannel I
Mkr1 5.149 00 GHz Conter F
enter Freg

Ref 110 dBpY #Atten 0 dB 60.31 dBpY £ 07e00000 GHe

#Peak

Log

10 Start Freq

dB/ 500000000 GHz

Offst

149

dB Stop Freq

DI 5.15000000 GHz

74.0

dBy b CF Step
15.0000000 MHz

L Auto tan|

S1 V2 Freq Offset

33 FC 0.00000000 Hz

o Signal Track

FTun ignal Trac

Swp On off

Center 5.075 00 GHz Span 150 MHz |

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

LOW CHANNEL RESTRICTED, AVERAGE, VERT
i Agllent 14:5400 Mar 18, 2013

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.146 75 GHz
50.83 dBpv

#Peak

Center Freq
5.07500000 GHz
Start Freq
5.00000000 GHz
Stop Freq
515000000 GHz

1

CF Step
15.0000000 MHz
Auto hdan

Swip

Center 5.075 00 GHz
#Hes BW 1 MHz

#VBW 1.8 kHz

Span 150 MHz
Sweep 65 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

HARMONICS AND SPURIOUS EMISSIONS

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

MENGISTU MEKURIA
03/17/13

12U14745

Apple Inc.

FCC Class B

HT40 3TX BF CDD

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Test Equipment:

Horn 1-18GHz | Pre-amplifer 1-26GHz

‘ Pre-amplifer 26-40GH2[

Horn >18GHz

Hi Frequency Cables

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

HPF

I T136; M/N: 3117 @3m Lﬂ | T145 Agilent 3008A0056 j ’ T88 Miteq 26-40GHz j‘ | T39; ARA 18-26GHz; S/N:1013

“ Reject Filter

‘ 3 cable 22807700 j | 12’ cable 22807600 j | 20’ cable 22807500 ﬂ

|HPF_7.GGHZ ;| |

|

FCC 15.209

]

Peak Measurements
RBW=VBW=1MHz

Average Measurements

RBW=1MHz ; VBW=10Hz

f Dist | Read Pk
GHz | (m) | dBuV

AF
dB/m

CL
dB

D Corr
dB

Read Avg.
dBuv

Amp
dB

Fitr
dB

Peak
dBuVv/m

Avg
dBuVv/m

Pk Lim
dBuv/m

Pk Mar
dB

Avg Lim
dBuVv/m

Avg Mar
dB

Notes

(ViH)

Low Channel (5210 MHz)

10420 | 30 : 362 255 372 0.0

0.8

50.6

39.9

74

54

-14.1 H

10420 | 30 i 356 254 37.2 0.0

0.8

50.0

39.8

74

54

-14.2 N4

Mid Channel (5290 MHz)

10580 | 3.0 : 353 25.0 373 0.0

0.8

50.0

39.8

74

54

10580 | 30 i 355 249 373 0.0

0.8

50.2

39.6

74

54

Low Channel (5530 MHz)

11060 i 30 : 351 24.7 376 0.0

0.7

510

40.5

74

54

11.060 | 30 i 355 245 376 0.0

0.7

51.4

404

74

54

Hi Channel (5690 MHz)

11.380 3.0 36.1 253 379 0.0

0.7

528

42.0

74

54

11.380 3.0 354 25.1 379 0.0

0.7

52.1

41.9

74

54

Rev. 01.30.13

Measurement Frequency
Distance to Antenna
Analyzer Reading
Antenna Factor

Cable Loss

Amp

Avg
Peak
HPF

Preamp Gain
D Corr Distance Correct to 3 meters
Average Field Strength @ 3 m
Calculated Peak Field Strength
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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

9.2.13.

BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

- Agilent 14:26:27 Mar 18, 2013

LOW CHANNEL RESTRICTED, PEAK, HORIZ

R T

TX ABOVE 1 GHz, 802.11ac VHT80 BF 3TX MODE, 5.2 GHz

Freq/Channel

Ref 110 dBpY

#itten 0 dB

Mkr1 5.147 00 GHz
65.84 dBpv

#FPeak
Log

Center Freq
5.07500000 GHz

10
dB/

Offst
149

Start Freq
5.00000000 GHz

dB
DI

1

Stop Freq
5.15000000 GHz

74.0
By

@

CF Step

Lol

53 FC

31 W2

15.0000000 MHz
Auto hdan|

Freq Offset
0.00000000 Hz

=)
FTun

Signal Track
On off

Swip

Center 5.073 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 150 MHz
Sweep 1 ms 601 pts)

—

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
it Agllent 14.27.44 Mar 18, 2013

R T

|Fre§fChanneI |

Project:
Ref 110 dBpY

#itten 0 dB

Mkr1 5.148 50 GHz
53.87 dBpv

#Peak

Center Freq
5.07500000 GHz

Start Freq
5.00000000 GHz

Stop Freq
5.15000000 GHz

CF Step
||| 150000000 kHz
A Auto Man|

Freq Offset

0.00000000 Hz

FTun
Swp

Signal Track
On off

Start 5.000 00 GHz
#HRes BW 1 MHz

#VBW 1.8 kHz

Stop 5.150 D0 GHz
Sweep 65 ms (601 pts)

—
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT
i Agllent 14:30:48 Mar 18, 2013

R T |Fre§f6hannel |

Mkr1 5.145 00 GHz Corter F

Ref 110 dBp #Atten 0 dB 61.30 dBpY enter Freg

° H en Bl 507500000 GHz
#Peak
Log
10 Start Freq
dB/ 5.00000000 GHz
Offst
14.9
dB Stop Freqg
DI 515000000 GHz
740 1
dBy CF Step

15.0000000 MHz

L Auto tan|
S1 V2 Freq Offset
33 FC 0.00000000 Hz
ly Signal Track
FTun ignal Trac
Swp On Off
Center 5.075 00 GHz Span 150 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
it Agllent 143205 Mar 18, 2013

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.150 00 GHz
52,75 dBpv

#Peak

Center Freq
5.07500000 GHz
Start Freq
5.00000000 GHz
Stop Freq
515000000 GHz

1

CF Step
15.0000000 MHz
Auto hdan

Swip

Center 5.075 00 GHz
#Hes BW 1 MHz

#VBW 1.8 kHz

Span 150 MHz
Sweep 65 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

HARMONICS AND SPURIOUS EMISSIONS

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

MENGISTU MEKURIA
03/17/13

12U14745

Apple Inc.

FCC Class B

HT40 3TX BF CDD

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Test Equipment:

Horn 1-18GHz | Pre-amplifer 1-26GHz

‘ Pre-amplifer 26-40GH2[

Horn >18GHz

Hi Frequency Cables

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

HPF

I T136; M/N: 3117 @3m Lﬂ | T145 Agilent 3008A0056 j ’ T88 Miteq 26-40GHz j‘ | T39; ARA 18-26GHz; S/N:1013

“ Reject Filter

‘ 3 cable 22807700 j | 12’ cable 22807600 j | 20’ cable 22807500 ﬂ

|HPF_7.GGHZ ;| |

|

FCC 15.209

]

Peak Measurements
RBW=VBW=1MHz

Average Measurements

RBW=1MHz ; VBW=10Hz

f Dist | Read Pk
GHz | (m) | dBuV

AF
dB/m

CL
dB

D Corr
dB

Read Avg.
dBuv

Amp
dB

Fitr
dB

Peak
dBuVv/m

Avg
dBuVv/m

Pk Lim
dBuv/m

Pk Mar
dB

Avg Lim
dBuVv/m

Avg Mar
dB

Notes

(ViH)

Low Channel (5210 MHz)

10420 | 30 : 362 255 372 0.0

0.8

50.6

39.9

74

54

-14.1 H

10420 | 30 i 356 254 37.2 0.0

0.8

50.0

39.8

74

54

-14.2 N4

Mid Channel (5290 MHz)

10580 | 3.0 : 353 25.0 373 0.0

0.8

50.0

39.8

74

54

10580 | 30 i 355 249 373 0.0

0.8

50.2

39.6

74

54

Low Channel (5530 MHz)

11060 i 30 : 351 24.7 376 0.0

0.7

510

40.5

74

54

11.060 | 30 i 355 245 376 0.0

0.7

51.4

404

74

54

Hi Channel (5690 MHz)

11.380 3.0 36.1 253 379 0.0

0.7

528

42.0

74

54

11.380 3.0 354 25.1 379 0.0

0.7

52.1

41.9

74

54

Rev. 01.30.13

Measurement Frequency
Distance to Antenna
Analyzer Reading
Antenna Factor

Cable Loss

Amp

Avg
Peak
HPF

Preamp Gain
D Corr Distance Correct to 3 meters
Average Field Strength @ 3 m
Calculated Peak Field Strength
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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

9.2.14.

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent

R T

Freg/Channel

Ref 110 dBpv/ #Atten 0 dB

Mkr1 5.398 22 GHz
62.31 dBpY

#Peak

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

CF Step
11.0000000 hHz
Auto hdan|

Swip

Center 5.405 00 GHz

#Res BW 1 MHz #WVBW 3 MHz

Span 110 MHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

e Agilent

R T

Freg/Channel

TX ABOVE 1 GHz, 802.11a 1TX MODE, 5.3 GHz BAND

Ref 110 dBp/ #Atten 0 dB

Mkr1 5.398 58 GHz
52.96 dByY

#Peak

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

CF Step
11.0000000 hHz
Auto 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
000000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent

R T |Fre§fChanneI |

Ref 110 dBpY

#hAtten 0 dB

Mkr1 5.393 63 GHz
59.34 dBpv

#Peak

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

CF Step
11.0000000 hHz
Ao hdan|

Swip

Center 5.405 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 110 MHz
Sweep 1 ms (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

e Agilent

ET

|Fre§fChanneI |

Ref 110 dBpY

#hAtten 0 dB

Mkr1 5.398 22 GHz
50.17 dBpv

#Peak

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

CF Step
11.0000000 hHz
Ao hdan|

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 Off
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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 Dist
GHz (m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

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

MarginjAnt. Pol.
dB V/H

5260 MHz 3TXCDD

15.780 3.0

33.8

38.2

13.1

-31.9

0.0 0.7 53.9

-20.1

15.780 3.0

23.3

38.2

13.1

-31.9

0.0 0.7 i 43.5

-10.5

15.780 3.0

33.2

38.2

13.1

-31.9

0.0 0.7 i 53.4

-20.6

15.780 3.0

23.7

38.2

13.1

-31.9

0.0 0.7 i 43.9

TITI<KI<

-10.1

5300 MHz 3TXCDD

15.900 3.0

33.2

37.8

13.2

-31.8

0.0 0.7 i 53.0

-21.0

15.900 3.0

235

37.8

13.2

-31.8

0.0 0.7 i 433

-10.7

15.900 3.0

33.7

37.8

13.2

-31.8

0.0 0.7 i 53.5

-20.5

15.900 3.0

26.0

37.8

13.2

-31.8

0.0 0.7 i 458

<{<|{TiT

-8.2

5320 MHz 3TXCDD

15.960 3.0

33.0

37.6

13.2

-31.8

0.0 0.7 § 52.7

15.960 3.0

23.1

37.6

13.2

-31.8

0.0 0.7 i 428

15.960 3.0

335

37.6

13.2

-31.8

0.0 0.7 i 53.1

15.960 3.0

22.8

37.6

13.2

-31.8

0.0 0.7 { 425

TITiIKI<

Rev.4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

9.2.15.
BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent

R T

TX ABOVE 1 GHz, 802.11n HT20 CDD 2TX MODE, 5.3 GHz

Freq/Channel

Ref 110 dBpY #Atten 0 dB

Mkr1 5.374 93 GHz
61.75 dBpv

#Feak

Center Freq
5.40500000 GHz
Start Freq
£.35000000 GHz
Stop Freq
5.46000000 GHz

CF Step
11.0000000 MHz
Auto i

FTun
Swp

Center 5.405 00 GHz

#Res BYW 1 MHz #YBW 3 MHz

Span 110 MHz

Sweep 1 ms 601 pts)

Ilan
Freq Offset
0.00000000 Hz
Signal Track

On off

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent

R T

|FrquChanneI |

Ref 110 dBpY #Atten 0 dB

Mkr1 5.377 87 GHz
53.07 dBpv

#Feak

Center Freq
5.40500000 GHz

Start Freq
5.35000000 GHz

Stop Freq
5.46000000 GHz

CF Step
11.0000000 MHz
Auto hdan|

FTun
Swp

Center 5.405 00 GHz

#Res BYW 1 MHz #YBW 10 Hz

Span 110 MHz

Sweep 8.577 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent

R T

|Fre§f6hannel |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.387 58 GHz
61.46 dBpY

#Feak

Center Freq
540500000 GHz
Start Freq
5.35000000 GHz
Stop Freg

5. 46000000 GHz

CF Step
11.0000000 MHz
Auto hdan

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, VERT

e Agilent

R T

|FrequhanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.378 05 GHz
52.76 dBpv

#Feak

Center Freq
540500000 GHz
Start Freq
5.35000000 GHz
Stop Freq

5. 46000000 GHz

CF Step
11.0000000 MHz
Auto hdan

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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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 Dist
GHz (m)

Read
dBuVv

AF
dB/m

CL
dB

Amp
dB

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

MarginjAnt. Pol.
dB V/H

5260 MHz 3TXCDD

15.780 3.0

33.8

38.2

13.1

-31.9

0.0 0.7 i 539 74.0

-20.1

15.780 3.0

23.3

38.2

13.1

-31.9

0.0 0.7 i 435 54.0

-10.5

15.780 3.0

33.2

38.2

13.1

-31.9

0.0 0.7 i 534 74.0

-20.6

15.780 3.0

23.7

38.2

13.1

-31.9

0.0 0.7 i 439 54.0

TITKIK

-10.1

5300 MHz 3TXCDD

15.900 3.0

33.2

37.8

13.2

-31.8

0.0 0.7 i 53.0 74.0

-21.0

15.900 3.0

23.5

37.8

13.2

-31.8

0.0 0.7 i 433 54.0

-10.7

15.900 3.0

33.7

37.8

13.2

-31.8

0.0 0.7 i 535 74.0

-20.5

15.900 3.0

26.0

37.8

13.2

-31.8

0.0 0.7 i 458 54.0

<{<|TiT

-8.2

5320 MHz 3TXCDD

15.960 3.0

33.0

37.6

13.2

-31.8

0.0 0.7 i 527 74.0

15.960 3.0

23.1

37.6

13.2

-31.8

0.0 0.7 i 428 54.0

15.960 3.0

33.5

37.6

13.2

-31.8

0.0 0.7 j 53.1 74.0

15.960 3.0

22.8

37.6

13.2

-31.8

0.0 0.7 i 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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

9.2.16.

BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

- Agilent

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

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
#HRes 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

|FrequhanneI |

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
#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 Oif
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent

R T |Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.395 28 GHz
60.68 dBy

#Feak

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

CF Step
11.0000000 kHz
Auto Man

Center 5.405 00 GHz
#Res 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, VERT

e Agilent

ET

|Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.395 10 GHz
52.13 dBpv

#Feak

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

CF Step
11.0000000 hHz
Auta tlan)

Center 5.405 00 GHz
#Res 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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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 Dist
GHz (m)

Read
dBuVv

AF
dB/m

CL
dB

Amp
dB

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

MarginjAnt. Pol.
dB V/H

5260 MHz 3TXCDD

15.780 3.0

33.8

38.2

13.1

-31.9

0.0 0.7 i 539 74.0

-20.1

15.780 3.0

23.3

38.2

13.1

-31.9

0.0 0.7 i 435 54.0

-10.5

15.780 3.0

33.2

38.2

13.1

-31.9

0.0 0.7 i 534 74.0

-20.6

15.780 3.0

23.7

38.2

13.1

-31.9

0.0 0.7 i 439 54.0

TITKIK

-10.1

5300 MHz 3TXCDD

15.900 3.0

33.2

37.8

13.2

-31.8

0.0 0.7 i 53.0 74.0

-21.0

15.900 3.0

23.5

37.8

13.2

-31.8

0.0 0.7 i 433 54.0

-10.7

15.900 3.0

33.7

37.8

13.2

-31.8

0.0 0.7 i 535 74.0

-20.5

15.900 3.0

26.0

37.8

13.2

-31.8

0.0 0.7 i 458 54.0

<{<|TiT

-8.2

5320 MHz 3TXCDD

15.960 3.0

33.0

37.6

13.2

-31.8

0.0 0.7 i 527 74.0

15.960 3.0

23.1

37.6

13.2

-31.8

0.0 0.7 i 428 54.0

15.960 3.0

33.5

37.6

13.2

-31.8

0.0 0.7 j 53.1 74.0

15.960 3.0

22.8

37.6

13.2

-31.8

0.0 0.7 i 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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

9.2.17.

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 17.0213 Mar 16, 2013

R T

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

Freg/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.352 38 GHz
65.02 dBy/

#Peak
Loy

10
dB/

Offst
15.2

dB
]l

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

74.0
By

Lol

CF Step
11.0000000 MHz
Auta tilan|

31 W2
53 FC

u(f):
FTun
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 17.03:14 Mar 16, 2013

R T

|FrquChanneI |

Ref 110 dBp\

#Atten 0 dB

Mkr1 5.387 03 GHz
52.37 dBpv

#Feak

Center Freq
5.40500000 GHz
Start Freq
£.35000000 GHz

Stop Freqg
546000000 GHz

CF Step
11.0000000 MHz
Auto hdan|

Swip

Center 5.405 00 GHz
#Res 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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

HIGH CHANNEL RESTRICTED, PEAK, VERT
i Agllent 17.0317 Mar 18, 2013

R T |Fre§f6hannel |

Mkr1 5.350 73 GHz Conter F

Ref 110 dBp #Atten 0 dB 60.51 dBp enLer Freq

° H e E* |l 5 40500000 GHz
#Peak
Loy
10 Start Freq
dB/ £.35000000 GHz
Ofist
15.2
dB Stop Freg
DI 546000000 GHz
740
B b CF Step

11.0000000 MHz

L Auto talan|
51 V2 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
i Agllent 17.09.25 Mar 16, 2013

R T

Freq/Channel

Ref 110 dBpY

#tten 0 dB

Mkr1 5.350 55 GHz
50.73 dBpv

#Feak
Log

10
dB/

Offst
15.2

dB
DI

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

54.0
By

#F Ay

CF Step
11.0000000 MHz
Auto hdan|

51 W2
53 FC

#(f):

FTun
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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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

Margini Ant. Pol.
dB 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: 12U14745-7A DATE: JUNE 11, 2013

FCC ID: BCGA1521 IC: 579C-A1521
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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent

R T |Fre§fChanneI |

Ref 110 dBpY

#hAtten 0 dB

Mkr1 5.394 00 GHz
60.70 dBp

#Peak

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

CF Step
11.0000000 hHz
Ao hdan|

Swip

Center 5.405 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 110 MHz
Sweep 1 ms (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

e Agilent

ET

|Fre§fChanneI |

Ref 110 dBpY

#hAtten 0 dB

Mkr1 5.387 03 GHz
50.82 dBpv

#Peak

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

CF Step
11.0000000 hHz
Ao hdan|

Swip

Center 5.405 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Span 110 MHz |
Sweep 8.577 s (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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

Margini Ant. Pol.
dB 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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

9.2.19.

BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

e Agilent

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

R T

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

Frag/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.376 77 GHz
59.50 dByY

#Peak

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

CF Step
11.0000000 hHz
At hdan|

Swp

Center 5.405 00 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Span 110 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

e Agilent

R T

Frag/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.393 06 GHz
50.91 dBpY

#Peak

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

CF Step
11.0000000 hHz
At hdan|

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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent

R T

Freg/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.374 20 GHz
59.71 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
#HRes 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, VERT

e Agilent

R T

Freg/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.350 00 GHz
49.96 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

=)

FTun

Swip

Center 5.405 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Span 110 MHz |
Sweep 8.577 s (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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

Margini Ant. Pol.
dB 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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

9.2.20.

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
i Agilent 13:31:53 Mar 18, 2013

R T

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

Freg/Channel

Ref 110 dBpY

#itten 0 dB

Mkr1 5.355 32 GHz
61.63 dBpv

#Peak

Center Freq
540500000 GHz

Start Freq
5.35000000 GHz
Stop Freq
5.46000000 GHz

CF Step
11.0000000 MHz
Auto hdan|

FTun
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 13:3319 Mar 18, 2013

R T

|FrquChanneI |

Ref 110 dBpY

#tten 0 dB

Mkr1 5.351 28 GHz
52.74 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

#PAvg |
il

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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

HIGH CHANNEL RESTRICTED, PEAK, VERT

- Agilent 13:35:03 Mar 18,2013 R T |Freg/Channel
Mkr1 %5.351 28 GHz Certer F
enter Fraq
Ref 110 dBpY #Atten 0 dB 7035 dBY || ot G
#Peak
Log
10 Start Freq
dB/ £.35000000 GHz
Offst
15.1
dB Stop Freqg
1 546000000 GHz
DI o
74.0
dBy CF Step
110000000 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 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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
i Agllent 132221 Mar 18, 2013

R T

|FrequhanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.361 18 GHz
62.94 dBpv

#Feak
Log

10
dB/

Offst
15.1

dB
DI

Center Freq
£.40500000 GHz

Start Freq
5.35000000 GHz
Stop Freqg
546000000 GHz

74.0
By

Lol

CF Step
11.0000000 MHz
Auto Man

51 W2
33 FC

=(f):
FTun

Swp

Center 5.405 00 GHz
#Res BW 1 MHz

#YBW 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 13.23:33 Mar 18, 2013

R T

|FreqiChannel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.352 20 GHz
53.46 dBp

#Peak

Center Freq
540500000 GHz

Loy
10 Start Freq
dB/ 535000000 GHz
Offst
15.1
dB Stop Freq
DI 546000000 GHz

54.0
dByv

#Pg | o

CF Step
11.0000000 MHz
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Span 110 MHz |
Sweep 47.68 ms (601 pis)

51 W2
53 FC

#(f):
FTun
Swip

Center 5.405 00 GHz
#Hes BW 1 MHz

#VBW 1.8 kHz
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 13:27:23 Mar 18, 2013 BT |Fre§f6hannel I
Mkr1 5.355 87 GHz Conter F
enter Freg

Ref 110 dBpY #Atten 0 dB 62.79 dBpY £ 0500000 GHa

#Peak

Log

10 Start Freq

dB/ 5.35000000 GHz

Offst

1541

dB Stop Freq

DI 5. 46000000 GHz

74.0 1

dByy L] 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 13.23:22 Mar 18, 2013

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.350 95 GHz
52.73 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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

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

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
i Agllent 13.12:25 Mar 18, 2013

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)
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

HIGH CHANNEL RESTRICTED, PEAK, VERT

- Agilenf 13:16:48 Mar 18, 2013

R T |Freg/Channel

Ref 110 dBpY

#itten 0 dB

#FPeak
Log

Mkr1 5.353 85 GHz Contor E
enter Freq
62.29 4B & s0e00000 GHz

10
dB/

Offst
15.1

Start Freq
5.35000000 GHz

dB
DI

Stop Freq
5. 46000000 GHz

74.0

Lol

By | ¢

CF Step

31 W2
53 FC

11.0000000 MHz
Auto hdan|

#(f):

Freq Offset
0.00000000 Hz

FTun

Signal Track
On off

Swip

Center 5.405 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 110 MHz |
Sweep 1 ms 601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
s Agllent 13.17:52 Mar 18, 2013

R T |Freg/Channel

Ref 110 dBpY

#itten 0 dB

#Peak
Log

Mkr1 5.354 03 GHz Corter F
enter Fred
3264 dByY || - Jne00000 GHz

10
dB/

Start Freq
5.35000000 GHz

Offst
15.1

dB
DI

Stop Freq
5.46000000 GHz

54.0
dBy

CF Step

#P Ay

11.0000000 MHz
Auto Man|

51 W2
53 FC

Freq Offset
0.00000000 Hz

u(f):
FTun
Swp

Signal Track
On off

Center 5.405 00 GHz
#HRes BW 1 MHz

#VBW 1.8 kHz

Span 110 MHz |
Sweep 47.68 ms (G601 pts)
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

4 Agilent 11:31:22 Mar 16, 2013 R T |Freg/Channel

Mkr1 5.394 00 GHz Corter F

Ref 110 dBp #Atten 0 dB 63.96 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 11:33:57 Mar 16,2013 R T [FregiCharnel |

Mkr1 5.398 22 GHz Center Freq
::Pe;;:u dBpv #Atten 0 dB 5343 4B || e G
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 A 5 Auto Ilan|

51 Freq Offset
53 FC 0.00000000 Hz

;Qun Signal Track
Swip On off

Start5.350 00 GHz Stop 5.460 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

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: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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

RBW=VBW=1MHz

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

3' cable 22807700 12' cable 22807600 20" cable 22807500 HPE “ Reject Filter Peak Measurements

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
10.640 30 36.6 252 . 7 i -33. 0.0 0.8 515 40.1 74 54

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: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

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: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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 camezzsumu| 12’ cable 22807600 | 20" cable 22807500 HPF | RejectFilter | Peak Measurements
RBW=VBW=I1MHz

3" cable 22807700 L 12" cable 22807600 L 20" cable 22807500 j I HPF_7 6GHz j L 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 H
15.810 30 350 24.7 0. 13.4 - 0.0 0.7 57.0 46.7 74 54 -17. -7.3 v
Hi Channel (5310 MHz)
10.620 EX 359 25.5 -33. 0.0 0.8 40.3 74 54 - -13.7 H
10.620 3.0 357 24.9 33.9 0.0 0.8 X 39.8 74 54 - -14.2 v

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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

9.2.25.

RESTRICTED BANDEDGE (HIGH CHANNEL)

W Agilent 15:13:48 Mar 18, 2013

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

R T

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

Freg/Channel

Ref 110 dBpY

#itten 0 dB

Mkr1 5.35165 GHz
66.22 dBpY

#Peak

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

Freq Offset
0.00000000 Hz

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|

Signal Track
On off

—

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
- Agilent 15:15:19 Mar 18, 2013

R T

|FrquChanneI |

Ref 110 dBpY

#tten 0 dB

Mkr1 5.353 30 GHz
50.99 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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

HIGH CHANNEL RESTRICTED, PEAK, VERT

- Agilent 15:19:41 Mar 18,2013 R T |Freg/Channel
Mkr1 5.357 52 GHz Certer F
enter Fraq

Ref 110 dBpY #Atten 0 dB 6464 dBLY || o G

#Peak

Log

10 Start Freq

dB/ £.35000000 GHz

Offst

15.1

dB Stop Freqg

DI 546000000 GHz

1

74.0 >

dBy CF Step
110000000 MHz

Lo Auto tddan|

51 w2 Freq 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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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 1-26GHZH Pre-amplifer 26—4OGH21 Horn >18GHz

T136; M/N: 3117 @3m :ﬂ I T145 Agilent 3008A005€ j‘ I T88 Miteq 26-40GHz j‘ I T39; ARA 18-26GHz; S/N:1013 ;l 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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

9.2.26.

RESTRICTED BANDEDGE (HIGH CHANNEL)

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

R T

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

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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

HIGH CHANNEL RESTRICTED, PEAK, VERT

- Agilent 15:00:02 Mar 18,2013 R T |Freg/Channel
Mkr1 %5.351 83 GHz Certer F
enter Fraq

Ref 110 dBpY #Atten 0 dB 63.18 dBLY || 0 G

#Peak

Log

10 Start Freq

dB/ £.35000000 GHz

Offst

15.1

dB Stop Freq

DI 546000000 GHz

740 |

By <& CF Step
110000000 MHz

Lo Auto tddan|

51 w2 Freq 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

W Agilent 15:02:30 Mar 18, 2013

R T

Freq/Channel

Ref

#Peak

Swip

110 dByv

#Atten 0 dB

Mkr1 5.350 00 GHz
52,59 dBpv

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

CF Step
11.0000000 MHz
Auto hdan

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

Page 868 of 1052

UL CCS

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 CCS.



REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

HARMONICS AND SPURIOUS EMISSIONS

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

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

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

Test Equipment:

Horn 1-18GHz

MENGISTU MEKURIA

HT40 3TX BF CDD

| 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

12' cable 22807600

20" cable 22807500

HPF

| 20' cable 22807500 j

| HPF_7.6GHz LI

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

“ Reject Filter

FCC 15.209

Peak Measurements
RBW=VBW=1MHz

Average Measurements
RBW=1MHz ; VBW=10Hz

f Dist | Read Pk | Read Avg.
GHz | (m) dBuv dBuv

AF

CL
dB

D Corr| Fltr | Peak
dB | dBuVv/m

Avg Pk Lim
dBuv/m| dBuV/m

Avg Lim
dBuVv/m

Pk Mar
dB

Avg Mar Notes
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

-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
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: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent

R T

|FrquChanneI |

Ref 110 dBpv

#Atten 0 JdB

Mkr1 5.417 47 GHz
91.63 dBp/

#Peak

Center Freq
540500000 GHz
Start Freq
£.35000000 GHz
Stop Freq

5. 46000000 GHz

CF Step
11.0000000 MHz
Auto hdan

Center 5.405 00 GHz
#Res BW 1 MHz

#YBW 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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

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)

Page 874 of 1052

UL CCS

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 CCS.



REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

e Agilent 19:24:07 Mar 22, 2013

R T

Freg/Channel

Ref 110 dBpY Atten 10 dB

Mkr1 5.778 00 GHz
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

VEBW 3 MHz

Span 100 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

Ref 110 dBpY Atten 10 dB

Mkr1 5.776 50 GHz
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

VEBW 3 MHz

Span 100 MHz
Sweep 1 ms 601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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
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 Dist
GHz (m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

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

MarginjAnt. Pol.
dB V/H

5500 MHz 3TXCDD

11.000 3.0

35.8

38.4

10.5

-33.6

0.0 0.7 51.9

-22.1

11.000 3.0

29.0

38.4

10.5

-33.6

0.0 0.7 i 45.1

-8.9

11.000 3.0

32.6

38.4

10.5

-33.6

0.0 0.7 i 48.6

-25.4

11.000 3.0

23.2

38.4

10.5

-33.6

0.0 0.7 i 39.3

<<ITiT

-14.7

5580 MHz 3TXCDD

11.160 3.0

33.6

38.5

10.7

-33.4

0.0 0.7 i 50.1

-23.9

11.160 3.0

26.8

38.5

10.7

-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

10.7

-33.4

0.0 0.7 i 418

TITKIK

-12.2

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

38.8

11.1

-33.2

0.0 0.7 i 418

-12.2

11.400 3.0

34.4

38.8

11.1

-33.2

0.0 0.7 i 51.8

-22.2

11.400 3.0

23.1

38.8

11.1

-33.2

0.0 0.7 { 405

<{<iTiT

-13.5

Rev.4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013

FCC ID: BCGA1521 IC: 579C-A1521
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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
- Agilent

R T

|FrequhanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.417 28 GHz
53.68 dBuv

#Peak

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

CF Step
11.0000000 hHz
At hdan|

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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

e Agilent

R T |Fre§fChanneI |

Ref 110 dBpY #Atten 0 dB

Mkr1 5.461 0 GHz
58.20 dBpY

#Feak

Center Freq
£.41000000 GHz

Start Freq
535000000 GHz

Stop Freq
547000000 GHz

CF Step

120000000 hHz
Auto Man

51 w2
53 FC

Freq Offset

0.00000000 Hz

if):
FTun

Signal Track
On Off

Swp

Center 5.410 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

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 5.426 82 GHz
48.40 dBpY

#Feak

Center Freq
£.40500000 GHz

Start Freq
535000000 GHz

Stop Freqg
546000000 GHz

CF Step

11.0000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On 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: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH104)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

W Agilent R T |Freg/Channel

Mkr1 5.462 2 GHz Center F

enter Freg

Ref 110 dBpY #Atten 0 dB 3810 4BV - 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

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)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
- Agllent R_T_[Freg/Channel |

Mkr1 5.439 10 GHz Certer E

enter Freq

Ref 110 dBy #Atten 0 dB 3264 4BV - J0e00n0o 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

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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
o Agilent

R T |Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

#Feak

Mkr1 5.466 8 GHz Cortor £
enter Freg
56.97 dBuY I - 41000000 GHz
Start Freq
£.35000000 GHz
Stop Freq
| 547000000 GHz

1

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

#Feak

Mkr1 5.442 58 GHz Cortor £
enler Fred
.52 dBY I - 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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
s 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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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
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 Dist
GHz (m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

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

MarginjAnt. Pol.
dB V/H

5500 MHz 3TXCDD

11.000 3.0

35.8

38.4

10.5

-33.6

0.0 0.7 51.9

-22.1

11.000 3.0

29.0

38.4

10.5

-33.6

0.0 0.7 i 45.1

-8.9

11.000 3.0

32.6

38.4

10.5

-33.6

0.0 0.7 i 48.6

-25.4

11.000 3.0

23.2

38.4

10.5

-33.6

0.0 0.7 i 39.3

<<ITiT

-14.7

5580 MHz 3TXCDD

11.160 3.0

33.6

38.5

10.7

-33.4

0.0 0.7 i 50.1

-23.9

11.160 3.0

26.8

38.5

10.7

-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

10.7

-33.4

0.0 0.7 i 418

TITKIK

-12.2

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

38.8

11.1

-33.2

0.0 0.7 i 418

-12.2

11.400 3.0

34.4

38.8

11.1

-33.2

0.0 0.7 i 51.8

-22.2

11.400 3.0

23.1

38.8

11.1

-33.2

0.0 0.7 { 405

<{<iTiT

-13.5

Rev.4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013

FCC ID: BCGA1521 IC: 579C-A1521
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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
- Agilent

R T

|FrequhanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.421 0 GHz
53.98 dBuv

#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

Page 885 of 1052

UL CCS

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 CCS.



REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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

Auto

CF Step
12.0000000 MHz

Ilan)

81 V2
83 FC

eif):

FTun
Swp

On

Start 5.350 0 GHz

#Res BW 1 MHz #WVBW 3 MHz

Stop 5.470 0 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

—

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

Auto

CF Step
12.0000000 MHz

Ilan)

On

Swp

Start 5.350 0 GHz

#Res BW 1 MHz #VBW 10 Hz

Sweep 9.357 s (601 pts)

Stop 5470 0 GHz

Freq Offset
0.00000000 Hz

Signal Track

Off
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
o Agilent

R T |Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

#Feak

Mkr1 5.467 2 GHz Cortor £
enter Freg
S7A9dBY I - 4iooooon GHz
Start Freq
£.35000000 GHz
Stop Freq
| 547000000 GHz

1

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

#Feak

Mkr1 5.435 4 GHz Cortor £
enler Fred
3.4 dBY I - iooooon GHz
Start Freq
£.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 5.470 0 GHz | ‘
Sweep 9.357 s (601 pts)
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
s 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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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
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 Dist
GHz (m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

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

MarginjAnt. Pol.
dB V/H

5500 MHz 3TXCDD

11.000 3.0

35.8

38.4

10.5

-33.6

0.0 0.7 51.9

-22.1

11.000 3.0

29.0

38.4

10.5

-33.6

0.0 0.7 i 45.1

-8.9

11.000 3.0

32.6

38.4

10.5

-33.6

0.0 0.7 i 48.6

-25.4

11.000 3.0

23.2

38.4

10.5

-33.6

0.0 0.7 i 39.3

<<ITiT

-14.7

5580 MHz 3TXCDD

11.160 3.0

33.6

38.5

10.7

-33.4

0.0 0.7 i 50.1

-23.9

11.160 3.0

26.8

38.5

10.7

-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

10.7

-33.4

0.0 0.7 i 418

TITKIK

-12.2

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

38.8

11.1

-33.2

0.0 0.7 i 418

-12.2

11.400 3.0

34.4

38.8

11.1

-33.2

0.0 0.7 i 51.8

-22.2

11.400 3.0

23.1

38.8

11.1

-33.2

0.0 0.7 { 405

<{<iTiT

-13.5

Rev.4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

9.2.30.

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH100)

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

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ
- Agilent 14:43:38 Mar 16, 2013

R T

Freg/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.469 0 GHz
58.41 dBpY

#Peak
Log

10
dB/

Offst
21.5

dB

Center Freq
£.41000000 GHz

Start Freq
535000000 GHz
Stop Freg
547000000 GHz

1

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
- Agilent 14:44:33 Mar 16, 2013

R T

|Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.418 20 GHz
53.26 dBpY

#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 w2
53 FC

#(f:

FTun
Swp

Center 5.405 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Span 110 MHz |
Sweep 8.577 s (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

e Agilent 14:49:04 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

CF Step

1
S|| 12.0000000 MHz
Ao hdan|

81 V2
53 FC

Freq Offset

eif):

0.00000000 Hz

FTun
Swp

Signal Track
On Off

Center 5.410 0 GHz Span 120 MHz ‘
#Res BW 1 MHz #WBW 3 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 ) Stop 5.460 00 GHz
#Hes BW 1 MHz #YBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH104)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ
W Agilent 15:12:26 Mar 16, 2013 '

R T

Frag/Channel

Ref 110 dBpv/

#htten 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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

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)
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

AUTHORIZED BANDEDGE (HIGH CHANNEL)

W Agilent 15:58:31 Mar 16, 2013

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

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: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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

‘ HPF_7.6GHz Lﬂ Average Measurements
RBW=1MHz ; VBW=10Hz

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

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 i 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 - -11.8
11.400 3.0 35.5 25.6 . 1] -33 X 0.7 52.3 42.4 74 54 21, -11.6

I<|IIIKTKKIK<K

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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH100)

9.2.31.

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 897 of 1052

UL CCS

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

TEL: (510) 771-1000

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



REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

e Agilent 14:24:28 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
Swp

Signal Track
On Off

Center 5.410 0 GHz Span 120 MHz ‘
#Res BW 1 MHz #WBW 3 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 Stop 5.460 00 GHz |
#Hes BW 1 MHz #YBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
5 Agilent 14:33:53 Mar 18, 2013

R T

Frag/Channel

Ref 110 dBpv/

#htten 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
- Agilent 14:37:38 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: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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

‘ HPF_7.6GHz Lﬂ Average Measurements
RBW=1MHz ; VBW=10Hz

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

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 i 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 - -11.8
11.400 3.0 35.5 25.6 . 1] -33 X 0.7 52.3 42.4 74 54 21, -11.6

I<|IIIKTKKIK<K

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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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

Freg/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.469 8 GHz
59.17 dBpv

#Peak
Log

10
dB/

Offst
23.6

dB

Center Freq
£.41000000 GHz

Start Freq
535000000 GHz
Stop Freg
547000000 GHz

1

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

R T

|FrquChanneI |

Ref 110 dBpY

#itten 0 dB

Mkr1 5.425 90 GHz
48.51 dBpv

#Peak

Center Freq
540500000 GHz
Start Freq
5.35000000 GHz

Stop Freq
5.46000000 GHz

CF Step
11.0000000 MHz
Auto hdan|

FTun

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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

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: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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

i Agilent R T |Freg/Channel
Mkr1 5.456 88 GHz Conter Ere

23;;:“ dBpy #Atten 0 dB 33.22 dBY I - snenoomn Gqu

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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

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

#VBW 10 Hz

Span 110 MHz |
Sweep 8.577 s (601 pis)
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

we o Agilent

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.747 00 GHz
67.00 dBpv

#Peak

Center Freq
577500000 GHz
Start Freq
5.72500000 GHz
Stop Freq
582500000 GHz

CF Step
10.0000000 MHz
Auto hdan

Swip

Center 5.775 00 GHz
#Hes BW 1 MHz

#VBW 3 MHz

Span 100 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL BANDEDGE, PEAK, VERT
e Agilent

R T

Freq/Channel

Ref 110 dBp\

#Atten 0 dB

Mkr1 5.736 50 GHz
61.69 dBpv

#Feak
Log

10
dB/

Offst
23.8

dB
DI

Center Freq
577500000 GHz
Start Freq
£.72500000 GHz
Stop Freq
5.82500000 GHz

£8.2
By

Lol

CF Step
10.0000000 MHz
Auto Man

31 W2
53 FC

s(f):
FTun

Swp

Center 5.775 00 GHz
#Hes BW 1 MHz

#YBW 3 MHz

Span 100 MHz
Sweep 1 ms 601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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 Dist
GHz (m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

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

MarginjAnt. Pol.
dB V/H

5510 MHz 3TXCDD

11.020 3.0

35.0

38.4

10.5

-33.6

0.0 0.7 51.1

-22.9

11.020 3.0

24.8

38.4

10.5

-33.6

0.0 0.7 i 40.8

-13.2

11.020 3.0

33.0

38.4

10.5

-33.6

0.0 0.7 i 49.1

-24.9

11.020 3.0

23.1

38.4

10.5

-33.6

0.0 0.7 i 39.2

<<ITiT

-14.8

5550 MHz 3TXCDD

11.100 3.0

33.7

38.5

10.6

-33.5

0.0 0.7 i 50.1

-23.9

11.100 3.0

245

38.5

10.6

-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

385

10.6

-33.5

0.0 0.7 i 41.0

TITKIK

-13.0

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

11.0

-33.2

0.0 0.7 i 419

-12.1

11.340 3.0

33.7

38.7

11.0

-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

<{<iTiT

-13.4

Rev.4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

9.2.33.

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH102)

BAND

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

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

—

Page 907 of 1052

UL CCS

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

TEL: (510) 771-1000

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



REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent

R T

|FrquChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.426 27 GHz
52.70 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
#Res BW 1 MHz

#YBW 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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

we o Agilent

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.746 17 GHz
66.48 dBpv

#Peak

Center Freq
577500000 GHz
Start Freq
5.72500000 GHz
Stop Freq
582500000 GHz

CF Step
10.0000000 MHz
Auto hdan

Swip

Center 5.775 00 GHz
#Hes BW 1 MHz

#VBW 3 MHz

Span 100 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL BANDEDGE, PEAK, VERT
e Agilent

R T

Freq/Channel

Ref 110 dBp\

#Atten 0 dB

Mkr1 5.756 00 GHz
64.01 dBpv

#Feak
Log

10
dB/

Offst
23.8

dB
DI

Center Freq
577500000 GHz
Start Freq
£.72500000 GHz
Stop Freq
5.82500000 GHz

68.2
dByv | |

Lol

CF Step
10.0000000 MHz
Auto Man

31 W2
53 FC

s(f):
FTun

Swp

Center 5.775 00 GHz
#Hes BW 1 MHz

#YBW 3 MHz

Span 100 MHz
Sweep 1 ms 601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

Page 912 of 1052

UL CCS

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

TEL: (510) 771-1000

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



REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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 Dist
GHz (m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

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

MarginjAnt. Pol.
dB V/H

5510 MHz 3TXCDD

11.020 3.0

35.0

38.4

10.5

-33.6

0.0 0.7 51.1

-22.9

11.020 3.0

24.8

38.4

10.5

-33.6

0.0 0.7 i 40.8

-13.2

11.020 3.0

33.0

38.4

10.5

-33.6

0.0 0.7 i 49.1

-24.9

11.020 3.0

23.1

38.4

10.5

-33.6

0.0 0.7 i 39.2

<<ITiT

-14.8

5550 MHz 3TXCDD

11.100 3.0

33.7

38.5

10.6

-33.5

0.0 0.7 i 50.1

-23.9

11.100 3.0

245

38.5

10.6

-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

385

10.6

-33.5

0.0 0.7 i 41.0

TITKIK

-13.0

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

11.0

-33.2

0.0 0.7 i 419

-12.1

11.340 3.0

33.7

38.7

11.0

-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

<{<iTiT

-13.4

Rev.4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent

R T

|FrequhanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.433 97 GHz
51.75 dByv

#Peak

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

CF Step
11.0000000 hHz
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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH110)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

e Agilent

R T [Freg/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.462 2 GHz

#Peak

Center Freq

62.07 dByv ‘ 5.41000000 GHz

Start Freq

535000000 GHz

Stop Freq

| £.47000000 GHz
1

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

Mkr1 5.456 52 GHz

#Peak

Center Freq

32.36 dByv ‘ 5.40500000 GHz
Start Freq
535000000 GHz
Stop Freq
&.4B000000 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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

e Agilent

ET

|Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.460 2 GHz
60.67 dBy

#Feak

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

o r

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 5.456 33 GHz
50.29 dBpv

#Feak

Center Freq
540500000 GHz
Start Freq
535000000 GHz

Stop Freqg
546000000 GHz

CF Step
11.0000000 hHz
Auta tlan)

Center 5.405 00 GHz
#Res 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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

AUTHORIZED BANDEDGE (HIGH CHANNEL)

e Agilent

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

R T

Frag/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.762 50 GHz
64.80 dBpY

#Peak

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

CF Step
10.0000000 hHz
At hdan|

Swp

Center 5.775 00 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Span 100 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL BANDEDGE, PEAK, VERT
- Agilent

R T

Frag/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.736 17 GHz
65.82 dBpY

#Peak

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

CF Step
10.0000000 hHz
At hdan|

Swp

Center 5.775 00 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Span 100 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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 Dist
GHz (m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

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

MarginjAnt. Pol.
dB V/H

5510 MHz 3TXCDD

11.020 3.0

35.0

38.4

10.5

-33.6

0.0 0.7 51.1

-22.9

11.020 3.0

24.8

38.4

10.5

-33.6

0.0 0.7 i 40.8

-13.2

11.020 3.0

33.0

38.4

10.5

-33.6

0.0 0.7 i 49.1

-24.9

11.020 3.0

23.1

38.4

10.5

-33.6

0.0 0.7 i 39.2

<<ITiT

-14.8

5550 MHz 3TXCDD

11.100 3.0

33.7

38.5

10.6

-33.5

0.0 0.7 i 50.1

-23.9

11.100 3.0

245

38.5

10.6

-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

385

10.6

-33.5

0.0 0.7 i 41.0

TITKIK

-13.0

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

11.0

-33.2

0.0 0.7 i 419

-12.1

11.340 3.0

33.7

38.7

11.0

-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

<{<iTiT

-13.4

Rev.4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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
W Agilent 18:04:43 Mar 16, 2013

R T

Freg/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.468 8 GHz
66.11 dBpY

Center Freq
£.41000000 GHz

#Peak
Log

10
dB/

Offst
15.7

Start Freq
535000000 GHz

dB

Stop Freg
547000000 GHz
1

CF Step

LyAv

120000000 WHz
Auto hdan|

81 V2
53 FC

Fraq Offset
0.00000000 Hz

if):
FTun

Signal Track
On Off

Swp

Center 5.410 0 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Span 120 MHz

Sweep 1 ms (601 pts)

—

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
% Agilent 18:05:59 Mar 16, 2013

R T

|Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.433 97 GHz
53.51 dBpY

#Peak
Log

Center Freq
£.40500000 GHz

10
dB/

Start Freq
535000000 GHz

Offst
15.7

dB
DI

Stop Freg
546000000 GHz

54.0
dBv

CF Step

#P Ay

11.0000000 hHz
Auto hdan|

51 w2
53 FC

#(f:

Fraq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Center 5.405 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Sweep 8.577 s (601 pts)

Span 110 MHz“‘
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

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

ET

|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

Center 5.410 0 GHz
#Res BW 1 MHz

#WYBW 3 MHz

Span 120 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT
s Agllent 16.13.00 Mar 15, 2013

ET

|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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

AUTHORIZED BANDEDGE (HIGH CHANNEL)

e Agilent 16:18:45 Mar 16, 2013

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

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: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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 Ll FCC 15.205

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

‘ HPF_7.6GHz Lﬂ Average Measurements
RBW=1MHz ; VBW=10Hz

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

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 i 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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

9.2.36.

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH102)

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

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ
W Agilent 18:34:34 Mar 16, 2013

R T

Freg/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.469 6 GHz
62.23 dBpv

#Peak
Log

10
dB/

Offst
15.7

dB

Center Freq
£.41000000 GHz

Start Freq
535000000 GHz
Stop Freg
547000000 GHz

E

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
% Agilent 18:35:30 Mar 16, 2013

R T

|Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.434 70 GHz
51.73 dBpv

#Peak
Log

10
dB/

Offst
15.7

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 w2
53 FC

#(f:

FTun
Swp

Center 5.405 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Span 110 MHz |
Sweep 8.577 s (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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 Ll FCC 15.205

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

‘ HPF_7.6GHz Lﬂ Average Measurements
RBW=1MHz ; VBW=10Hz

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

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 i 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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

9.2.37.

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL CH106)

W Agilent 14:10:36 Mar 18, 2013

LOW CHANNEL RESTRICTED, PEAK, HORIZ

R T

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

Freg/Channel

Ref 110 dBpY

#itten 0 dB

Mkr1 5.468 0 GHz
67.73 dBpv

#Peak

Stop Freq
. ||| 547000000 GHz

Center Freq
541000000 GHz

Start Freq
£.35000000 GHz

L )

LyAv

CF Step
12.0000000 MHz
Auto hdan|

81 w2
53 FC

eif):
FTun

Swp

Start 5.350 0 GHz
#HRes 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
- Agilent 14:13:38 Mar 18, 2013

R T

|FrquChanneI |

Ref 110 dBpY

#tten 0 dB

Mkr1 5.458 90 GHz
53.80 dBpv

#Feak
Log

10
dB/

Offst
15.7

dB
]l

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

54.0
dBv

#P Ay

1

CF Step
11.0000000 MHz
Auto hdan|

21 Wy
23 FS

#(f:

FTun

Swip

Start 5.350 00 GHz
#Res BW 1 MHz

#VBW 1.6 kHz

Stop 5.460 00 GHz
Sweep 47.66 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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

W Agilent 14:17:64 Mar 18,2013

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.459 45 GHz
53.09 dBpv

#Peak

Center Freq
540500000 GHz
Start Freq
5.35000000 GHz

1

Stop Freq
5.46000000 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
off

Cn
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT
- Agilent 13.59:48 Mar 18, 2013

R T

Freq/Channel

Ref 110 dBpY

#itten 0 dB

Mkr1 5.469 0 GHz
63.80 dBpv

#FPeak
Log

10
dB/

Offst
15.7

dB

Center Freq
541000000 GHz
Start Freq
5.35000000 GHz
Stop Freq

5. 47000000 GHz

LghAv

o

CF Step
12.0000000 MHz
Auto hdan|

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 14:00:45 Mar 18, 2013

R T

Freg/Channel

Ref 110 dBpY

#itten 0 dB

Mkr1 5.455 78 GHz
52.65 dBpv

#Peak
Log

10
dB/

Offst
15.7

dB
DI

Center Freq
540500000 GHz
Start Freq
5.35000000 GHz
Stop Freq
5.46000000 GHz

54.0
dBy

#P Ay

CF Step
11.0000000 MHz
Auto Man|

51 W2
53 FC

u(f):
FTun
Swp

Center 5.405 00 GHz
#HRes BW 1 MHz

#VBW 1.8 kHz

Span 110 MHz
Sweep 47.68 ms (G601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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/ £.35000000 GHz
Offst
15.7
dB Stop Freq

5.47000000 GHz

1
!

CF Step
12.0000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On off

—

#Atten 0 dB

Lghv

S1 w2
53 FC

eif):
FTun
Swp

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 CF Step
11.0000000 MHz

#P Ay H|Auto Iulan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

51 W2
53 FC

#(f):
FTun
Swip

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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilenf 13:50:25 Mar 18, 2013 R T

Freq/Channel

Mkr1 5.468 4 GHz

Ref 110 dBpY #Atten 0 dB 66.49 dBpv

#FPeak
Log

10
dB/

Offst
15.7

dB

Center Freq
541000000 GHz
Start Freq
5.35000000 GHz
Stop Freq

5. 47000000 GHz

LghAv

CF Step
12.0000000 MHz
Auto hdan|

51 w2
53 FC

if):

FTun
Swp

Center 5.410 0 GHz
#Res BW 1 MHz

Span 120 MHz
Sweep 1 ms 601 pts)

#VBW 3 MHz

Freq Offset
0.00000000 Hz

Signal Track
On off

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT

e Agilent 13:51:21 Mar 18, 2013 R T

Freg/Channel

Mkr1 5.459 45 GHz

Ref 110 dBpY #Atten 0 dB 52.05 dBpv

#Peak
Log

10
dB/

Offst
15.7

dB
DI

Center Freq
540500000 GHz
Start Freq
5.35000000 GHz
Stop Freq
5.46000000 GHz

54.0
dBy

#P Ay

CF Step
11.0000000 MHz
Auto Man|

51 W2
53 FC

u(f):
FTun
Swp

Center 5.405 00 GHz
#HRes BW 1 MHz

Span 110 MHz

#VBW 1.8 kHz Sweep 47.68 ms (G601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

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: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT
i Agllent 15:54:43 Mar 18, 2013

R T |Fre§f6hannel |

Mkr1 5.469 8 GHz Corter F
Ref 110 dBp #Atten 0 dB 65.90 dBp enter Freg
° H en Bl 541000000 GHz
#Peak
Log
10 Start Freq
dB/ £.35000000 GHz
Offst
15.7
dB Stop Freqg
5.47000000 GHz
1]
CF Step
W 12.0000000 MHz
LyhAv Auto tan|
§1 w2 Freq Offset
53 FC 0.00000000 Hz
0 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
i Agllent 15.55:54 Mar 18, 2013

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.458 93 GHz
49.99 dBpv

#Peak

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

1

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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

HARMONICS AND SPURIOUS EMISSIONS

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

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

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

Test Equipment:

Horn 1-18GHz

MENGISTU MEKURIA

HT40 3TX BF CDD

| 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

12' cable 22807600

20" cable 22807500

HPF

| 20' cable 22807500 j

| HPF_7.6GHz LI

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

“ Reject Filter

FCC 15.209

Peak Measurements
RBW=VBW=1MHz

Average Measurements
RBW=1MHz ; VBW=10Hz

f Dist | Read Pk | Read Avg.
GHz | (m) dBuv dBuv

AF

CL
dB

D Corr| Fltr | Peak
dB | dBuVv/m

Avg Pk Lim
dBuv/m| dBuV/m

Avg Lim
dBuVv/m

Pk Mar
dB

Avg Mar Notes
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

-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
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: 12U14745-7A DATE: JUNE 11, 2013

FCC ID: BCGA1521 IC: 579C-A1521
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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

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

W Agilent 15:37:20 Mar 18, 2013

R T |FrquChanneI |

#Peak

Mkr1 5.455 78 GHz Conter F
ener Fred
Ref 110 dByY #Atten 0 dB 31.65 4BV |l - Jnennoo0 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 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: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

HARMONICS AND SPURIOUS EMISSIONS

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

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

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

Test Equipment:

Horn 1-18GHz

MENGISTU MEKURIA

HT40 3TX BF CDD

| 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

12' cable 22807600

20" cable 22807500

HPF

| 20' cable 22807500 j

| HPF_7.6GHz LI

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

“ Reject Filter

FCC 15.209

Peak Measurements
RBW=VBW=1MHz

Average Measurements
RBW=1MHz ; VBW=10Hz

f Dist | Read Pk | Read Avg.
GHz | (m) dBuv dBuv

AF

CL
dB

D Corr| Fltr | Peak
dB | dBuVv/m

Avg Pk Lim
dBuv/m| dBuV/m

Avg Lim
dBuVv/m

Pk Mar
dB

Avg Mar Notes
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

-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
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: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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 i\ Test By:Tom Chen

55

45

Harizantol

35

dBul/m

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
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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

VERTICAL PLOT
UL FREMONT, 3m Chembeor 27 Feb 2813 18:84:89

85

{Radiated Emissions
e P {Project No:l2u14745
75 ; ; VICHient MNome:fApple Inc,
: ; VMode! / Device!BIB / 5G TX worst cose

: : : : : : 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

Page 946 of 1052
UL CCS 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 CCS.




REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Fregueney of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 G0 S0
" 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: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

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: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

LINE 2 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

Line-L2 dBtulalts)

LT T
P \ I

1

H w‘ H H H H H H H 111@
Freqguency LMH=z]

Farge [HHz] Tet FBA B/ g Tup S Po dupoibde  Lbe]  Fange DM Tet RS VBN / A Ty e Pls  Fops/ode

File: 56.DAT
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

11. DYNAMIC FREQUENCY SELECTION

11.1. OVERVIEW

11.1.1. LIMITS

INDUSTRY CANADA

IC RSS-210 is closely harmonized with FCC Part 15 DFS rules. The deviations are as follows:
RSS-210 Issue 7 A9.4 (b) (ii) Channel Availability Check Time: ...

Additional requirements for the band 5600-5650 MHz: Until further notice, devices subject to
this Section shall not be capable of transmitting in the band 5600-5650 MHz, so that
Environment Canada weather radars operating in this band are protected.

RSS-210 Issue 7 A9.4 (b) (iv) Channel closing time: the maximum channel closing time is 260
ms.

ECC

§15.407 (h) and FCC 06-96 APPENDIX “COMPLIANCE MEASUREMENT PROCEDURES
FOR UNLICENSED-NATIONAL INFORMATION INFRASTRUCTURE DEVCIES OPERATING
IN THE 5250-5350 MHz AND 5470-5725 MHz BANDS INCORPORATING DYNAMIC
FREQUENCY SELECTION”.
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

Table 1: Applicability of DFS requirements prior to use of a channel

Requirement Operational Mode
Master Client (without Client (with
radar detection) radar detection)
Non-Occupancy Period Yes Not required Yes
DFS Detection Threshold Yes Not required Yes
Channel Availability Check Time | Yes Not required Not required
Uniform Spreading Yes Not required Not required

Table 2: Applicability of DFS requirements during normal operation

Requirement Operational Mode
Master Client Client
(without DFS) (with DFS)
DFS Detection Threshold Yes Not required Yes
Channel Closing Transmission Time Yes Yes Yes
Channel Move Time Yes Yes Yes

Table 3: Interference Threshold values, Master or Client incorporating In-Service

Monitoring

Maximum Transmit Power Value
(see note)

2 200 milliwatt -64 dBm

< 200 milliwatt -62 dBm

Note 1: This is the level at the input of the receiver assuming a O dBi receive antenna

Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude
of the test transmission waveforms to account for variations in measurement equipment. This
will ensure that the test signal is at or above the detection threshold level to trigger a DFS

response.
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013

FCC ID: BCGA1521 IC: 579C-A1521

Table 4: DFS Response requirement values

Parameter Value

Non-occupancy period 30 minutes

Channel Availability Check Time 60 seconds

Channel Move Time 10 seconds

Channel Closing Transmission Time 200 milliseconds +
approx. 60 milliseconds
over remaining 10 second
period

The instant that the Channel Move Time and the Channel Closing Transmission Time begins is
as follows:

For the Short pulse radar Test Signals this instant is the end of the Burst.

For the Frequency Hopping radar Test Signal, this instant is the end of the last radar burst
generated.

For the Long Pulse radar Test Signal this instant is the end of the 12 second period defining the
radar transmission.

The Channel Closing Transmission Time is comprised of 200 milliseconds starting at the
beginning of the Channel Move Time plus any additional intermittent control signals required to
facilitate channel changes (an aggregate of approximately 60 milliseconds) during the
remainder of the 10 second period. The aggregate duration of control signals will not count quiet
periods in between transmissions.

Table 5 — Short Pulse Radar Test Waveforms

Radar Pulse Width PRI Pulses Minimum Minimum
Type (Microseconds) | (Microseconds) Percentage of | Trials
Successful
Detection
1 1 1428 18 60% 30
2 1-5 150-230 23-29 60% 30
3 6-10 200-500 16-18 60% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar Types 1-4) 80% 120
Table 6 — Long Pulse Radar Test Signal
Radar Bursts | Pulses | Pulse Chirp PRI Minimum Minimum
Waveform per Width Width (usec) Percentage Trials
Burst (usec) | (MHz) of Successful
Detection
5 8-20 1-3 50-100 | 5-20 1000- 80% 30
2000
Table 7 — Frequency Hopping Radar Test Signal
Radar Pulse | PRI Burst | Pulses | Hopping Minimum Minimum
Waveform | Width | (usec) | Length | per Rate Percentage of Trials
(usec) (ms) Hop (kHz) Successful
Detection
6 1 333 300 9 .333 70% 30
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

11.1.2. TEST AND MEASUREMENT SYSTEM

RADIATED METHOD SYSTEM BLOCK DIAGRAM

Burst Generator

10 MHz

Frequency
Signal Generator Reference

RF OUT
Common

Signal Generator
Combiner/Divider

Port 1

Spectrum Analyzer

RF IN
Common

Spectrum Analyzer
Combiner/Divider

Port 2 | |
4| Step Attenuator |— Port 1 Port 2

Isolator

—>

Isolator

—>

—| Step Attenuator

Monitoring
Antenna

Radar
Antenna

3 meters

EUT
Antenna
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

SYSTEM OVERVIEW

The short pulse and long pulse signal generating system utilizes the NTIA software. The Vector
Signal Generator has been validated by the NTIA. The hopping signal generating system
utilizes the CCS simulated hopping method and system, which has been validated by the DoD,
FCC and NTIA. The software selects waveform parameters from within the bounds of the signal
type on a random basis using uniform distribution.

The short pulse types 2, 3 and 4, and the long pulse type 5 parameters are randomized at run-
time.

The hopping type 6 pulse parameters are fixed while the hopping sequence is based on the
August 2005 NTIA Hopping Frequency List. The initial starting point randomized at run-time and
each subsequent starting point is incremented by 475. Each frequency in the 100-length
segment is compared to the boundaries of the EUT Detection Bandwidth and the software
creates a hopping burst pattern in accordance with Section 7.4.1.3 Method #2 Simulated
Fregeuncy Hopping Radar Waveform Generating Subsystem of FCC 06-96 APPENDIX. The
frequency of the signal generator is incremented in 1 MHz steps from F, to Fy for each
successive trial. This incremental sequence is repeated as required to generate a minimum of
30 total trials and to maintain a uniform frequency distribution over the entire Detection
Bandwidth.

The signal monitoring equipment consists of a spectrum analyzer. The aggregate ON time is

calculated by multiplying the number of bins above a threshold during a particular observation
period by the dwell time per bin, with the analyzer set to peak detection and max hold.

SYSTEM CALIBRATION

A 50-ohm load is connected in place of the spectrum analyzer, and the spectrum analyzer is
connected to a horn antenna via a coaxial cable, with the reference level offset set to (horn
antenna gain — coaxial cable loss). The signal generator is set to CW mode. The amplitude of
the signal generator is adjusted to yield a level of .64 dBm as measured on the spectrum
analyzer.

Without changing any of the instrument settings, the spectrum analyzer is reconnected to the
Common port of the Spectrum Analyzer Combiner/Divider. The Reference Level Offset of the
spectrum analyzer is adjusted so that the displayed amplitude of the signal is —64 dBm.

The spectrum analyzer displays the level of the signal generator as received at the antenna
ports of the Master Device. The interference detection threshold may be varied from the
calibrated value of —64 dBm and the spectrum analyzer will still indicate the level as received by
the Master Device.
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

ADJUSTMENT OF DISPLAYED TRAFFIC LEVEL

A link is established between the Master and Slave and the distance between the units is
adjusted as needed to provide a suitable received level at the Master and Slave devices. The
video test file is streamed to generate WLAN traffic. The monitoring antenna is adjusted so that
the WLAN traffic level, as displayed on the spectrum analyzer, is at lower amplitude than the
radar detection threshold.

TEST AND MEASUREMENT EQUIPMENT

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

TEST EQUIPMENT LIST
Description Manufacturer Model Serial Number Cal Due
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01178 08/18/13
Vector Signal Generator, 20GHz Agilent / HP E8267C C01066 11/20/13
Arbitrary Waveform Generator Agilent / HP 33220A C01146 09/25/13
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

11.1.8.

SETUP OF EUT

RADIATED METHOD EUT TEST SETUP

Master Device

Slave
Device

Controller and

with MPEG file

Server,

Host Computer,

with MPEG Player and Codec

SUPPORT EQUIPMENT

The following support equipment was utilized for the DFS tests documented in this report:

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCC ID
Notebook PC Apple MacBook Pro W8008008D8N DoC
(Controller/Server) A1286
AC Adapter Delta Electronics A1343 MV0220FZSAKXA DoC
(Controller/Server PC)
Notebook PC (Slave Host) Apple MacBook Pro C02GJAVVDV11 DoC
Prototype
AC Adapter (Host PC) Lite on Technology A1290 Z292402N65GUB DoC
802.11a/g/n/ac WLAN + BT | Broadcom Corp. BCM94360CS | C8V242600AEES563ER | QDS-BRCM1069
Custom Combination Card
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

11.1.4. DESCRIPTION OF EUT

The EUT operates over the 5250-5350 MHz and 5470-5725 MHz ranges, excluding operation in
the 5600-5650 MHz range.

The EUT is a Master Device.

The highest power level within these bands is 28.15 dBm EIRP in the 5250-5350 MHz band and
28.81 dBm EIRP in the 5470-5725 MHz band.

The only antenna assembly consists of 3 antennas with individual gains of 3.4 dBi, 1.6 dBi and
2.3 dBi in the 5250-5350 MHz band and 3.0 dBi, 1.7 dBi and 3.8 dBi in the 5470-5725 MHz
band.

Three antennas are utilized to meet the diversity and MIMO operational requirements.

The rated output power of the Master unit is > 23dBm (EIRP). Therefore the required
interference threshold level is —64 dBm. After correction for procedural adjustments, the
required radiated threshold at the antenna port is —-64 + 1 = -63 dBm.

The calibrated radiated DFS Detection Threshold level is set to —64 dBm. The tested level is
lower than the required level hence it provides margin to the limit.

The EUT uses three transmitter/receiver chains, each connected to an antenna to perform
radiated tests.

WLAN traffic is generated by streaming the video file TestFile.mp2 “6 2 Magic Hours” from the
Master to the Slave in full motion video mode using the media player with the V2.61 Codec
package.

TPC is required since the maximum EIRP is greater than 500 mW (27 dBm).

The EUT utilizes the 802.11a/n/ac architecture. Three nominal channel bandwidths are
implemented: 20 MHz, 40 MHz and 80 MHz.

The software installed in the access point is revision 7.7D3 dev

UNIFORM CHANNEL SPREADING

See Manufacturer’s Attestation.
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

11.2. RESULTS FOR 20 MHz BANDWIDTH

11.2.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5500 MHz.

11.2.2. RADAR WAVEFORMS AND TRAFFIC

RADAR WAVEFORMS

SHORT PULSE RADAR TYPE 1
@ Agilent 07:11:29 Apr 5, 2013 R T [Freg/Channel

Mkr1 3.849 ms

4 Center Freq
Ref 40 dB #Atten 0 dB 51.08 dB
sPoak[— = M & so000000 GHz

Log
10 Start Freq
dB/ 5 50000000 GHz
Offst
3.8
dB Stop Freq
DI £ 50000000 GHz

£4.0
dBm CF Step
3.00000000 MHz

LgAv At o tan|

w1 s2 Freq Offset
83 Vv 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Off

Center 5.500 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 30.4 ms (8001 pts)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

SAMPLE OF RADAR TYPE 2

i Agilenf 07:14:37 Aprs, 2013 R T |Freg/Channel

Mkr1  1.635 ms Conter F

4 # enter -red
Bef .—IO dBm #Atten 0 dB £3.98 dBm 5 0000000 GHa
#Peak
Log
10 Start Freq
dB/ 560000000 GHz
Offst
138
dB Stop Freq
DI 5.60000000 GHz

£4.0
dBm CF Step

3.00000000 MHz
LgAv

Auto Ian

w1 s2 Freq Offset
53V 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Center 5.500 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 10.13 ms (8001 pts)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

SAMPLE OF RADAR TYPE 3

i Agilenf 07:15:08 Aprs, 2013 R T |Freg/Channel

Mkr1 1.001 ms Conter F

4 # enter -red
Bef .—IO dBm #Atten 0 dB £3.93 dBm 5 0000000 GHa
#Peak
Log
10 Start Freq
dB/ 560000000 GHz
Offst
138
dB Stop Freq
DI 5.60000000 GHz

£4.0
dBm CF Step

3.00000000 MHz
LgAv

Auto Ian

w1 s2 Freq Offset
53V 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Center 5.500 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 15.47 ms (8001 pts)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

SAMPLE OF RADAR TYPE 4

i Agilenf 07:17:39 Aprs, 2013 R T |Freg/Channel

Mkr1  1.002 ms Conter F

4 # enter -red
Bef .—IO dBm #Atten 0 dB £3.92 dBm 5 0000000 GHa
#Peak
Log
10 Start Freq
dB/ 560000000 GHz
Offst
138
dB Stop Freq
DI 5.60000000 GHz

£4.0
dBm CF Step

3.00000000 MHz
LgAv

|||Auta Ian

w1 s2 Freq Offset
53V 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Center 5.500 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 10.13 ms (8001 pts)
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REPORT NO: 12U14745-7A

FCC ID: BCGA1

521

DATE: JUNE 11, 2013

IC: 579C-A1521

SAMPLE OF SINGLE BURST OF RADAR TYPE 5
d- Agilent 07:18:15 Aprs, 2013

R T

FregiChannel

Ref
#Pe
Log
10

dB/

dB
DI

dBn
LgA

w1
S3

aff):
FTu

Cen
Res

Offst
-13.8

£4.0

40 dBm

#Atten 0 dB

Mkr1 3.169 ms
£3.98 dBm

ak

Center Freq
550000000 GHz
Start Freq
550000000 GHz
Stop Freq
550000000 GHz

1]

v

s2
Vv

AA

n

ter 5.500 000 GHz
BW 3 MHz

VBW 3 MHz

Span 0 Hz
Sweep 8 ms (8001 pts)

CF Step
3.00000000 MHz
At Man|

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12

U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

SINGLE BURST OF RADAR TYPE 6
d- Agilent 07:21:32 Aprs, 2013

R T

FregiChannel

Log
10
dB/
Offst
138
dB
Dl
£4.0
dBm

aff):

Cent

Ref 40 dBm
#Peak

LgAv

W1 s2

S3 V
AA

FTun

#Atten 0 dB

Mkr1 1.333 ms
£3.99 dBm

Center Freq
550000000 GHz
Start Freq
550000000 GHz
Stop Freq
550000000 GHz

er 5.500 000 GHz

Res BW 3 MHz

VBW 3 MHz

Span 0 Hz
Sweep 3 ms (8001 pts)

CF Step
3.00000000 MHz
At Man|

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

TRAFFIC

TRAFFIC
- Agilent DIREE0 Aprd, 2013 R_T [Freg/Channel

Mkr1 1163 s Center E

. . ; enter Freq

Ref 40 dBm #Atten 0 dB 76.62 dBm_{l - ~ononoon Gz
#Peak

Start Freq

550000000 GHz

Stop Freq

550000000 GHz

TR 3.00000000 tHz
LgAv Auta Ilan|

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Center 5.500 000 0 GHz Span 0 Hz | ‘
Res BW 3 MHz VBW 3 MHz Sweep 16 s ({8001 pts)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

11.2.38. CHANNEL AVAILABILITY CHECK TIME

PROCEDURE TO DETERMINE INITIAL POWER-UP CYCLE TIME

A link was established on channel then the EUT was rebooted. The time from the cessation of
traffic to the re-initialization of traffic was measured as the time required for the EUT to complete
the total power-up cycle. The time to complete the initial power-up period is 60 seconds less
than this total power-up time.

PROCEDURE FOR TIMING OF RADAR BURST

With a link established on channel, the EUT was rebooted. A radar signal was triggered within O
to 6 seconds after the initial power-up period, and transmissions on the channel were monitored
on the spectrum analyzer.

The Non-Occupancy list was cleared. With a link established on channel, the EUT was
rebooted. A radar signal was triggered within 54 to 60 seconds after the initial power-up period,
and transmissions on the channel were monitored on the spectrum analyzer.
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

QUANTITATIVE RESULTS

No Radar Triggered

Timing of Timing of Total Power-up Initial Power-up
Reboot Start of Traffic Cycle Time Cycle Time
(sec) (sec) (sec) (sec)
29.77 148.7 118.9 58.9

Radar Near Beginning of CAC

Timing of Timing of Radar Relative Radar Relative
Reboot Radar Burst to Reboot to Start of CAC
(sec) (sec) (sec) (sec)
30.23 90.2 60.0 1.1

Radar Near End of CAC

Timing of Timing of Radar Relative Radar Relative

Reboot Radar Burst to Reboot to Start of CAC
(sec) (sec) (sec) (sec)
30.15 148.0 117.9 58.9

QUALITATIVE RESULTS

Timing of Display on Control Spectrum Analyzer Display
Radar Burst Computer
No Radar EUT marks Channel as active | Transmissions begin on channel
Triggered after completion of the initial
power-up cycle and the CAC

Within 0 to 6 EUT indicates radar detected No transmissions on channel
second window
Within 54 to 60 | EUT indicates radar detected No transmissions on channel
second window
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

TIMING WITHOUT RADAR DURING CAC

AP is rebooted
Traffic ceases
Start of Initial Power-up cycle
End of Initial Power-up cycle
Start of CAC
End of CAC
Traffic is Initiated

TIMNG WITHOUT RADAR — NORMAL JOWER-ON CYCLE
e 35 200 R T |Freg/Channel

\ * / Mki2 148.7 s Contor F
2 - enter Frag
Ref 40 dgm #Atten 0 B / 76.24 dBm £ 20000000 GHa

#Peak

Log

10 Start Freq
dB/ 5.50000000 GHz
Offst " )

138
dB : : Stop Freq

DI 550000000 GHz
540
dBm CF Step
3.00000000 mMHz
LgAv Auto Man|

Center 5.500 000 GHz Span 0 Hz |

Res BW 3 MHz VBW 3 MHz Sweep 300 s B001 pts)

Marker Trace X Pz Amplitude
1 (4] 2077 = -20.76 dBm

Freq Offset
0.00000000 Hz

2 [} 148.7 = T6.24 dBm Signal Track
On off

Transmissions begin on channel after completion of the initial power-up cycle and the CAC.
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

TIMING WITH RADAR NEAR BEGINNING OF CAC

AP is rebooted
Traffic ceases
Start of Initial Power-up cycle

End of Initial Power-up cycle

Start of CAC

Radar Signal Applied

R T

Freg/Channel

Ref 40¥ m

#Atten 0 dB

Mkriz2 90.22s
£4.81 dBm

#Peak

Center Freqg
550000000 GHz

Log

Start Freq

—

5.50000000 GHz

Stop Freq
550000000 GHz

dBm

LgAv

Auto

CF Step
3.00000000 MHz

Ilan|

Center 5.500 000 GHz
Res BW 3 MHz

VBW 3 MHz

Span 0 Hz |
Sweep 300 s {8001 pts)

Freq

il arker Trace
1 )
z )

X Axis
2023 s
o022 s

Amplitude

0.00000000 Hz

Offset

2535 dBm
6451 dBm

On

|

Signal Track

off

No EUT transmissions were observed after the radar signal.
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

TIMING WITH RADAR NEAR END OF CAC

AP is rebooted
Traffic ceases
Start of Initial Power-up cycle

TIM

End of Initial Power-up cycle

Start of CAC

Radar Signal Applied

G WITH RADAR NEAR END OFLAC

R T

Freg/Channel

#Atte‘) B

Mkiz 148 s
£4.80 dBm

Ref 40 hm

#Peak

Center Freqg
550000000 GHz

Log !

Start Freq

—

5.50000000 GHz

Stop Freq
550000000 GHz

dBm

LgAv

Auto

CF Step
3.00000000 MHz

Ilan|

Center 5.500 000 GHz
Res BW 3 MHz

VBW 3 MHz

Span 0 Hz |

Sweep 300 s (8001 pts) Freq

il arker Trace
1 )
z )

X Pz
3015 =
148 =

Amplitude

0.00000000 Hz

Offset

2206 dBm
-64.50 dBm

On

|

Signal Track

off

No EUT transmissions were observed after the radar signal.
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

11.2.4. OVERLAPPING CHANNEL TESTS

RESULTS

These tests are not applicable.

11.2.5. MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =
(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the FCC aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

The observation period over which the IC aggregate time is calculated begins at (Reference
Marker) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Agency Channel Move Time Limit
(sec) (sec)
FCC/IC 4.166 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 48.8 60
IC 53.3 260
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

MOVE TIME

16 SECOND SWEEP:

MOVE TIME

W Agilent 10:17:22 Aprs, 2013

R T |Freg/Channel

Ref 40 dBm #Atten 0 B

A Mkrl 416G s
18.01 dB Center Freqg

#Peak |

| 5.50000000 GHz

Log I

Start Freq

5.50000000 GHz

Stop Freq

5.50000000 GHz

dBm

CF Step

LgAv

3.00000000 MHz

Auto Ian

Center 5.500 000 GHz
Res BW 3 MHz #VBW 3 MHz

Span 0 Hz

Sweep 16 s (8001 pts) Freq Offset

b arkar Trace X Az
1R 13 1648 =
14 4166 =

0.00000000 Hz
Amplitude

6475 dBm
-15.01 dB

Signal Track
On off
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

6 SECOND SWEEP:

MOVE TIME
e Agilent 1072641 Apré 2013 R_T [Freg/Channel

A Mkl 4205 Conter F
y " ) enter Freq
Ref 40 dBm #Atten 0 dB 19.12 dB 5 AUD00000 GHe
#Peak |

Start Freq
£.50000000 GHz

Stop Freq
550000000 GHz

(IB;II CF Step
3.00000000 MHz
LgAv Auto Man

Center 5.500 000 GHz Span 0 Hz
Res BW 3 MHz #VBW 3 MHz Sweep 6 s (8001 pts)

[ELE Trace X Pis Amplitude
1R 1 TZ6.8 mz 6485 dBm
14 (1 4208 = -19.12 dB

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

CHANNEL CLOSING TIME

CLOSING TIME
e Agilent 10:31:18 Aprs, 2013

R T

|FrequhanneI |

Ref 40 dBm

#Atten 0 dB

A Mk 200 ms

-30.34 dB

#Peak
Log

10
dB/

Offst
-13.8
dB

DI

Center Freq
550000000 GHz
Start Freq
550000000 GHz
Stop Freq
5.50000000 GHz

£4.0
dBm

LgAv

CF Step
3.00000000 MHz
Auto hdan|

W1 52
83 V

AA
aff):

FTun

Center 5.500 000 GHz
Res BW 3 MHz

#VBW 3 MHz

Span 0 Hz
Sweep 600 ms (8001 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

Only intermittent transmissions are observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME

-40.0

-50.0

—
=
fus)
=
1]
n]
=
[w}
=
==
<1

-100.0

-110.0

-120.0

-140.0

0.000000 1.000000 2.000000 3.000000 4.000000 5.000000  6.000000
Time (s)

Threstiold] ® T 0.927 189.80 @F| Print

2 Screen
C[isasn | 12 5.000 f89.80 fo) @

Time Per Bins Above |Aggregate Time Above Threshold

Bin {ms) Threshold |  Between T1 and T2 (ms) Exit
0.7500 65 48.75 @
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME

=
(=
fui]
B
(1]
o
=
=
[wl
[=
[~
=T

-100.0

-110.0

-120.0

-130.0

-140.0
0.000000  1,000000

FR1NTWE IR AT RN CTRRRATAR Y VR OE AR EAAR

N | .
IllflllllII!IIIIIIII1||III||II|IIIIIIIIIIIIIIM___m

2.000000  3.000000
Timne (s)

0.727 89,80 | Print

e rr:;

Time Per ins Above
Bin {ms) Threshold
71

0.7500

|5'000 |>89.80 Screen

|Aggregate Time Above Threshold
Between T1 and T2 (ms)

53.25
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

LONG PULSE CHANNEL MOVE TIME

The traffic ceases prior to 10 seconds after the end of the radar waveform.

MOVE TIME FOR LONG PULSE RADAR
we Agilent 10:37:15 Aprs, 2013 R T |Freg/Channel

AMkrl 4222 5 Conter F

Ref 40 dBm #hAtten 0 B -19.05 dB ENIer Freq

#Peak £.50000000 GHz
Log

Start Freq

£.50000000 GHz

a8 Stop Freq

£.50000000 GHz

3.00000000 mMHz
LoAv Auto toan|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Center 5.500 000 GHz Span 0 Hz ) ‘
Res BW 3 MHz #WBW 3 MHz Sweep 24 s ({001 pts)
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

11.2.6. DETECTION BANDWIDTH

REFERENCE PLOT OF 99% POWER BANDWIDTH

99% BANDWIDTH
w- Agilent 10:33:33 Apr 4, 2013

R T |FrequhanneI |

Ch Freg 5.5 GHz Trig
Occupied Bandwidth I

Free

Center Freqg
5.50000000 GHz

Ref 40 dBm #Atten 0 dB

#Samp)

Log

10

Start Freq
5.48500000 GHz

Stop Freq
551500000 GHz

dB/

Offst
-13.8

dB

Center 5.500 000 00 GHz
#Res BW 300 kHz

Span 30 MHz

#VBW 910 kHz  Sweep 1.067 ms (8001 pts)

CF Step
3.00000000 MHz
uto hdan|

Freq Offset
0.00000000 Hz

Dce BYW % Pwr
% dB

99.00 %
-26.00 dB

Occupied Bandwidth
17.7337 MHz

-70.473 kHz
19.857 MHz*

Transmit Freq Error
 dB Bandwidth

Signal Track
On off

RESULTS
FL FH Detection 99% Power Ratio of Minimum
Bandwidth Bandwidth Detection BW to Limit
99% Power BW
(MHz) | (MHZz) (MHz) (MHz) (%) (%)
5492 5508 16 17.734 90.2 80
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

DETECTION BANDWIDTH PROBABILITY

DETECTION BANDWIDTH PROBABILITY RESULTS

Detection Bandwidth Test Results
FCC Type 1 Waveform: 1 us Pulse Width, 1428 us PRI, 18 Pulses per Burst

Frequency
{MHz}

Number of Trials

Number Detected

Detection
(%)

Mark

M
52
3493
5494
3495
3496
Ma7
3498
3499
3500
3501
5502
5503
3504
3503
3506
3507
3508

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

11.2.7. IN-SERVICE MONITORING

RESULTS

FCC Radar Test Summary

Signal Type

Number of Trials Detection

%)

Limit
(%)

Pass/Fail

FCC Short Pulse Type 1
FCC Short Pulse Type 2
FCC Short Pulse Type 3
FCC Short Pulse Type 4
Aggregate
FCC Long Pulse Type 5
FCC Hopping Type 6

30
30
30
30

30
34

96.67
96.67
96.67
93.33
95.83
100.00
100.00
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

TYPE 1 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 1
1 us Pulse Width, 1428 us PRI, 18 Pulses per Burst
Trial Successful Detection

{Yes/No)
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Mo
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

[=-RE R - R L, i TR TR LR
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

TYPE 2 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Ty

ype 2

Waveform

Pulse Width
{us)

PRI
{us)

Pulses Per Burst

Successful Detection
{Yes/No)

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
20138
2019
2020
2021
2022
2023
2024
2025
2026
2027
20238
2029
2030

3.6
4
4.9
2.2
4.4
2.5
3.5
1.1
23
2.8
2.5
2.8
1.2
2.8
1
2.8
1
1.1
3.1
1.3
4.5
3.5
23
1.1
2.8
4.6
2
2.7
1.7
1.9

151.00
164.00
200.00
180.00
180.00
165.00
166.00
169.00
150.00
159.00
152.00
194.00
220.00
199.00
191.00
186.00
182.00
192.00
1958.00
176.00
221.00
152.00
168.00
189.00
171.00
220.00
1858.00
224.00
152.00
207.00

27
23
28
29
28
26
24
27
27
25
25
25
28
25
26
27
29
28
23
26
28
29
29
23
26
23
29
28
24
27
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

TYPE 3 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Ty

ype 3

Waveform

Pulse Width
{us)

PRI
{us)

Pulses Per Burst

Successful Detection
{Yes/No)

Joo1
Joo2
3003
Joo4
3005
3006
JooT7
Joos
Joo9
3010
Jo11
Jo12
3013
Jo14
3015
Jo16
Jo17
Jo18
Jo19
3020
Jo1
Joz22
3023
Jo24
3025
3026
Joz7
Joz2s
3029
3030

7.1
5.2
6
7.9
7.5
9.2
.7
7.9
5.5
6.8
8
6.7
6
54
5
9.9
8.6
9.1
8.2
9.3
5.1
9.1
6.8
7.8
7.3
7.2
9.2
6.9
6.5
6.2

326.00
500.00
445.00
316.00
471.00
262.00
423.00
364.00
252.00
432.00
333.00
443.00
417.00
391.00
293.00
251.00
353.00
489.00
414.00
420.00
346.00
282.00
434.00
397.00
332.00
398.00
266.00
443.00
450
37

18
17
16
17
18
18
16
18
16
18
17
17
16
18
16
17
16
18
17
17
17
17
16
18
17
16
17
17
18
16
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

TYPE 4 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Ty

ype 4

Waveform

Pulse Width
{us)

PRI
{us)

Pulses Per Burst

Successful Detection
{Yes/No)

4001
4002
4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030

16
19.8
19.6
15.7
12.5
14.8
13.5
14.8
12.1
17.1
16.5
15.5
14.6
11.2
134
13.3
18.9
18.8
15.6
19.3
12.2
19.2
15.3
13.7
15.8
19.6
174
18.5
104
14.1

427.00
252.00
284.00
278.00
260.00
429.00
351.00
323.00
434.00
446.00
316.00
300.00
470.00
381.00
358.00
441.00
280.00
316.00
371.00
452.00
480.00
491.00
346.00
361.00
476.00
467.00
285.00
459.00
338.00
428.00

13
15
14
15
12
12
15
12
12
15
15
13
14
16
15
16
12
16
15
16
15
13
12
13
16
14
14
14
12
14
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

TYPE 5 DETECTION PROBABILITY

Data Sheetfor FCC Long Pulse Radar Type 5
Trial Successful Detection
{Yes/No)
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

[==RE =R 2 i SR LR

Note: The Type 5 randomized parameters are shown in a separate document.
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

TYPE 6 DETECTION PROBABILITY

Data Sheet for FCC Hopping Radar Type 6

1 us Pulse Width, 333 us PRI, 9 Pulses per Burst, 1 Burst per Hop

NTIA August 2005 Hopping Sequence

Trial Starting Index
Within Sequence

Signal Generator
Frequency
{MHz)

Hops within
Detection BW

Successful
Detection
{Yes/No)

206
7
1246
1721
2196
2671
3146
3621
4096
4571
5046
5521
5996
6471
6946
421
7896
8371
8846
9321
9796
10271
10746
11221
11696
12171
12646
13121
13596
14071
14546
15021
15496
15971

- R R I R LR

5492
5493
5494
5495
5496
5497
5498
5499
5500
5501
5502
5503
5504
5505
5506
5507
5508
5492
5493
5494
5495
5496
5497
5498
5499
5500
5501
5502
5503
5504
5505
5506
5507
5508

4
2
4
4
3
4
3
5
3
1
2
4
3
4
4
3
2
2
4
5
3
4
3
4
2
3
1
4
3
3
G
2
3
Fi
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

11.1. RESULTS FOR 40 MHz BANDWIDTH

11.1.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5510 MHz.

11.1.2. RADAR WAVEFORMS AND TRAFFIC

RADAR WAVEFORMS

SHORT PULSE RADAR TYPE 1
@ Agilent 07:12:15 Apr 5, 2013 R T [Freg/Channel

Mkr1 9.565 ms

4 Center Freq
Ref 40 dB #Atten 0 dB 5£4.06 dB
sPoak[— = M & 51000000 GHz

Log
10 Start Freq
dB/ 551000000 GHz
Offst
3.8
dB Stop Freq
DI 551000000 GHz

£4.0
dBm CF Step
3.00000000 MHz

LgAv At o tan|

w1 s2 Freq Offset
83 Vv 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Off

Center 5.510 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 30.4 ms (8001 pts)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

SAMPLE OF RADAR TYPE 2

i Agilenf 07:14:08 Aprs, 2013 R T |Freg/Channel

Mkr1 2431 ms Conter F

4 # enter -red
Bef .—IO dBm #Atten 0 dB £3.98 dBm 5 51000000 GHa
#Peak
Log
10 Start Freq
dB/ 551000000 GHz
Offst
138
dB Stop Freq
DI 5.61000000 GHz

£4.0
dBm CF Step

3.00000000 MHz
LgAv

Auto Ian

w1 s2 Freq Offset
53V 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Center 5.510 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 10.13 ms (8001 pts)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

SAMPLE OF RADAR TYPE 3

i Agilenf 07:158:38 Aprs, 2013 R T |Freg/Channel

Mkr1  1.759 ms Conter F

4 # enter -red
Bef .—IO dBm #Atten 0 dB £3.95 dBm 5 51000000 GHa
#Peak
Log
10 Start Freq
dB/ 551000000 GHz
Offst
138
dB Stop Freq
DI 5.61000000 GHz

£4.0
dBm CF Step

3.00000000 MHz
LgAv

Auto Ian

w1 s2 Freq Offset
53V 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Center 5.510 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 15.47 ms (8001 pts)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

SAMPLE OF RADAR TYPE 4
i Agilent 07:17:10 Aprs, 2013 R T |Freg/Channel

Mkr1 2,131 ms Conter F

; # efer Fred
EISL:I? dBm #Atten 0 B £3.98 dBm 5 51000000 GHz
Log

10 Start Freq
dB/ 5.51000000 GHz
Offst
13.8
dB Stop Freq
o 5.51000000 GHz
£4.0
dBm CF Step
3.00000000 MHz
LgAv Auto Ilan|

W1 s2

Freq Offset

53V 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Center 5.510 000 GHz Span 0 Hz
Res BW 3 MHz VBW 3 MHz Sweep 10.13 ms (8001 pts)
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REPORT NO: 12

U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

SAMPLE OF SINGLE BURST OF RADAR TYPE 5
d- Agilent 07:18:53 Aprs, 2013

R T

FregiChannel

Log
10
dB/
Offst
138
dB
Dl
£4.0
dBm

aff):

Cent

Ref 40 dBm
#Peak

LgAv

W1 s2

S3 V
AA

FTun

#Atten 0 dB

Mkr1  2.036 ms
£4.05 dBm

Center Freq
551000000 GHz
Start Freq
551000000 GHz
Stop Freq
651000000 GHz

er 5.510 000 GHz

Res BW 3 MHz

VBW 3 MHz

Span 0 Hz
Sweep 8 ms (8001 pts)

CF Step
3.00000000 MHz
At Man|

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12U14745-7A

FCC ID: BCGA1

521

DATE: JUNE 11, 2013

IC: 579C-A1521

SINGLE BURST OF RADAR TYPE 6
d- Agilent 07:20:20 Apr5, 2013

R T

FregiChannel

Ref
#Pe
Log
10

dB/

dB
DI

dBn
LgA

w1
S3

aff):
FTu

Cen
Res

Offst
-13.8

£4.0

40 dBm

#Atten 0 dB

Mkr1 2.998 ms
£4.08 dBm

ak

Center Freq
551000000 GHz
Start Freq
551000000 GHz
Stop Freq
651000000 GHz

1]

v

s2
Vv

AA

n

ter 5.510 000 GHz
BW 3 MHz

VBW 3 MHz

Span 0 Hz
Sweep 3 ms (8001 pts)

CF Step
3.00000000 MHz
At Man|

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

TRAFFIC

TRAFFIC
e Agilent 104114 Aprd 2013 R_T [Freg/Channel

Mkr1 8.556 s Center E

. . ; enter Freq

Ref 40 dBm #Atten 0 dB 78.91 dBm_{f - - noooon Gz
#Peak

Start Freq

551000000 GHz

Stop Freq

551000000 GHz

R 3.00000000 MHz
LgAv Auta Ilan|

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Center 5.510 000 GHz Span 0 Hz | ‘
Res BW 3 MHz #\VBW 3 MHz Sweep 16 s ({8001 pts)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

11.1.8. CHANNEL AVAILABILITY CHECK TIME

PROCEDURE TO DETERMINE INITIAL POWER-UP CYCLE TIME

A link was established on channel then the EUT was rebooted. The time from the cessation of
traffic to the re-initialization of traffic was measured as the time required for the EUT to complete
the total power-up cycle. The time to complete the initial power-up period is 60 seconds less
than this total power-up time.

PROCEDURE FOR TIMING OF RADAR BURST

With a link established on channel, the EUT was rebooted. A radar signal was triggered within 0
to 6 seconds after the initial power-up period, and transmissions on the channel were monitored
on the spectrum analyzer.

The Non-Occupancy list was cleared. With a link established on channel, the EUT was
rebooted. A radar signal was triggered within 54 to 60 seconds after the initial power-up period,
and transmissions on the channel were monitored on the spectrum analyzer.
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

QUANTITATIVE RESULTS

No Radar Triggered

Timing of Timing of Total Power-up Initial Power-up
Reboot Start of Traffic Cycle Time Cycle Time
(sec) (sec) (sec) (sec)
30.38 149.2 118.8 58.8

Radar Near Beginning of CAC

Timing of Timing of Radar Relative Radar Relative
Reboot Radar Burst to Reboot to Start of CAC
(sec) (sec) (sec) (sec)
30.56 91.2 60.6 1.8

Radar Near End of CAC

Timing of Timing of Radar Relative Radar Relative

Reboot Radar Burst to Reboot to Start of CAC
(sec) (sec) (sec) (sec)
29.78 147.6 117.9 59.0

QUALITATIVE RESULTS

Timing of Display on Control Spectrum Analyzer Display
Radar Burst Computer
No Radar EUT marks Channel as active | Transmissions begin on channel
Triggered after completion of the initial
power-up cycle and the CAC

Within 0 to 6 EUT indicates radar detected No transmissions on channel
second window
Within 54 to 60 | EUT indicates radar detected No transmissions on channel
second window
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

TIMING WITHOUT RADAR DURING CAC

AP is rebooted
Traffic ceases

Start of Initial Power-up cycle

End of Initial Power-up cycle

Start of CAC

End of CAC
Traffic is Initiated

POWER-ON CYCLE

R T

Freg/Channel

Ref 40 (Ap

#hAtten 0 B

Mki2 149.2 s
£5.39 dBm

#Peak ‘

Center Freqg
551000000 GHz

Log
10

dB/

Offst

Start Freq
551000000 GHz

-13.8

dB

DI

Stop Freq
551000000 GHz

£4.0
dBm

LgAv

CF Step
3.00000000 MHz
Auto

Center 5.510 000 GHz
Res BW 3 MHz

VBW 3 MHz

Span 0 Hz |
Sweep 300 s B001 pts)

b arkar Trace
1 1)
z )

X Az
2028 =
1982 =

Amplitude
-21.62 dBm
-25.239 dBm

Freq Offset
0.00000000 Hz

Signal Track
On

Transmissions begin on channel after completion of the initial power-up cycle and the CAC.
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

TIMING WITH RADAR NEAR BEGINNING OF CAC

AP is rebooted
Traffic ceases
Start of Initial Power-up cycle
End of Initial Power-up cycle
Start of CAC
Radar Signal Applied

INNING OF CAC
R T |Freg/Channel

( Mki2 91.16 s
Ref 40 m #Attell 0 dB £4.84 dBm Center Freq
|

#Peak 5.51000000 GHz
Log

Start Freq
£.51000000 GHz

Stop Freq
£.51000000 GHz

(IB;II CF Step
3.00000000 MHz
LgAv Auto Ilan

Center 5.510 000 GHz Span 0 Hz
Res BW 3 MHz VBW 3 MHz Sweep 300 s (8001 pts)

Mater Trace X Pois Amplitude
1 4} 30.56 = -81.30 dBm
2 1 9116 = -64.84 dBm

Freq Cffset
0.00000000 Hz

Signal Track
On Off

I:|

No EUT transmissions were observed after the radar signal.
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

TIMING WITH RADAR NEAR END OF CAC

AP is rebooted
Traffic ceases
Start of Initial Power-up cycle
End of Initial Power-up cycle
Start of CAC
Radar Signal Applied

Freg/Channel

‘ Mki2 147.6 s
Ref 40 §Bm #Attel 0 dB £4.95 dBm Center Freq

#Peak 5.51000000 GHz
Log

Start Freq
£.51000000 GHz

Stop Freq
£.51000000 GHz

(IB;II CF Step

3.00000000 MHz

LgAv Auto Ilan

W1 s2 Freq Offset
$3 F§ 0.00000000 Hz

AA
aff): .
ETun Signal Track
On Off

Center 5.510 000 GHz Span 0 Hz
Res BW 3 MHz VBW 3 MHz Sweep 300 s (8001 pts)

No EUT transmissions were observed after the radar signal.
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

11.1.4. OVERLAPPING CHANNEL TESTS

RESULTS

These tests are not applicable.

11.1.5. MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =
(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the FCC aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

The observation period over which the IC aggregate time is calculated begins at (Reference
Marker) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Agency Channel Move Time Limit
(sec) (sec)
FCC/IC 4.096 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 46.5 60
IC 52.5 260
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

MOVE TIME

16 SECOND SWEEP:

MOVE TIME

W Agilent 11:01:02 Aprs, 2013

R T |Freg/Channel

Ref 40 dBm #Atten 0 B

A Mkl 4096 s

2051 dB Center Freq

#Peak

5.51000000 GHz

Log

Start Freq

5.51000000 GHz

Stop Freq

5.51000000 GHz

dBm

CF Step

LgAv

3.00000000 MHz

Auto Ian

Center 5.510 000 GHz

Res BW 3 MHz #VBW 3 MHz

Span 0 Hz

Sweep 16 s (8001 pts) Freq Offset

Marker Trace
1R 1
14 1

X iz
1.508 =
4.096 5

_

0.00000000 Hz
Amplitude

-65.02 dBm
-20.51 dB

Signal Track
On Off

[Copyright 2000-2010 Agient Technologes ]
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

6 SECOND SWEEP:

MOVE TIME
- Agilent 11:06:53 Aprs, 2013

R T

Freg/Channel

Ref 40 dBm #Atten 0 (B

A bkrl 4139 s
-20.57 dB

Center Freq

#Peak

5.51000000 GHz

Start Freq

5.51000000 GHz

Stop Freq

5.51000000 GHz

dBm

CF Step

LgAv

3.00000000 MHz

Auto hdan|

Center 5.510 000 GHz

Res BW 3 MHz #VBW 3 MHz

Span 0 Hz

Sweep 6 s (8001 pts)

Freq Offset

Marker Trace
1R )
14 1

. Ais
214.5 m=
4139 5

= |

Amplitude
-G5.25 dBm
-20.57 dB

0.00000000 Hz

Signal Track
On Off

[Copyright 2000-2010 Agient Technologes ]
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

CHANNEL CLOSING TIME

CLOSING TIME

o Agilent 11:10:21 Aprs, 2013 R T [FregiChannel
& Mkrl 200 ms Conter F

Ref 40 dB #Atten 0 dB -29.40 dB enter Freq

#F'eeak = s 5.51000000 GHz

Log

10 Start Freq
aB/ | 551000000 GHz
Offst
138
dB Stop Freq
5.51000000 GHz

u] |
£4.0
dBm CF Step

3.00000000 MHz
LgAv At Ilan|

w1 s2 Freq Offset
S3 vV 0.00000000 Hz

AR
aff): .
ETun Signal Track
On Off

Center 5.510 000 GHz Span 0 Hz
Res BW 3 MHz #VBW 3 MHz Sweep 600 ms (8001 pts)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

Only intermittent transmissions are observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME

-40.0

-50.0

—
=
fus)
=
1]
n]
=
[w}
=
==
<1

-100.0

-110.0

-120.0

-140.0

0.000000 1.000000 2.000000 3.000000 4.000000 5.000000 6.000000
Time (s)

Threshold] T 1015 89,98 @F| Pprint

L isees ! SR
9 12 5.000 fg9.98 fo) @

Time Per Bins Above /Aggregate Time Above Threshold

Bin {ms) Threshold a Between T1 and T2 (ms) Exit
0.7500 62 46.50 @
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME

=
(=
fui]
B
(1]
T
=
=
[wl
[=
[~
<T

-100.0
-110.0
-120.0
-130.0

-140.0
0.000000

A
o}
4

Time Per
Bin {ms)

0.7500

1.000000

2.000000  3.000000
Timne (s)

0.815 89,98 | Print

8 P

ins Above
Threshold
70

|5'000 |>89.98 Screen

|Aggregate Time Above Threshold
Between T1 and T2 (ms)

52.50
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

LONG PULSE CHANNEL MOVE TIME

The traffic ceases prior to 10 seconds after the end of the radar waveform.

MOVE TIME FOR LONG PULSE RADAR
w@- Agilent 10:58:30 Apr s, 2013 R T |FregChannel

A& Mkr1 10s

4 Center Freq
Ref 40 dB #Atten 0 dB 27 75 dB
#;eak = e 5.51000000 GHz

Log

Start Freq
5.51000000 GHz

Stop Freg
551000000 GHz

3.00000000 MHz

LyAv Auto tlan|

W1 52
S3 FS

AA
aff): :
ETun Signal Track
On Off

Freq Offset
000000000 Hz

Center 5.510 000 GHz Span 0 Hz
Res BW 3 MHz #VBW 3 MHz Sweep 24 s (8001 pts)
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

11.1.6.

RESULTS

NON-OCCUPANCY PERIOD

No EUT transmissions were observed on the test channel during the 30-minute observation

time.
NON-OCCUPANCY PERIOD
He Agilent 13:11:09 Aprd, 2013 R T [FregiChannel
A Mkl 18ks Corter F
Ref 40 dBm #Atten 0 dB 27 51 dB enter Fred
#Pnak 551000000 GHz
Log
10 Start Freq
dB/ 551000000 GHz
Offst
13.8
dB Stop Freq
DI 5.51000000 GHz
£4.0
dBm CF Step
1.80000000 MHz
LgAv Auto Ilan
w1 s2 Freq Offset
$3 F§ 0.00000000 Hz
AA

aff): .
ETun Signal Track

On Off
Center 5.510 000 GHz Span 0 Hz
Res BW 1.8 MHz #VBW 3 MHz Sweep 2 ks (8001 p1s)
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

11.1.7. DETECTION BANDWIDTH

REFERENCE PLOT OF 99% POWER BANDWIDTH

99% BANDWIDTH
- Agilent 10:38:52 Apr4, 2013 RT
|

Freg/Channel

Center Freqg

Ch Freg 5.51000000 GHz

5.51 GHz Trig  Free

Occupied Bandwidth I I

Start Freq
5.48000000 GHz

Ref 40 dBm

#Samp) |
Log ¥
10
dB/
Offst
-13.8
dB

#Atten 0 (B
L '

Stop Freq
5.54000000 GHz

CF Step
£.00000000 MHz
Auto hdan|

Freq Offset
0.00000000 Hz

Center 5.510 000 0 GHz
#Res BW 620 kHz
Occupied Bandwidth
36.1649 MHz

-122.442 kHz
35.346 MHz*

Span 60 MHz
Sweep 1.067 ms (8001 pts)

#VBW 1.8 MHz

Signal Track
Qoo BW % Pwr off

¥ dB

99.00 %
-26.00 dB

On

Transmit Freq Error
w dB Bandwidth

RESULTS
FL FH Detection 99% Power Ratio of Minimum
Bandwidth Bandwidth Detection BW to Limit
99% Power BW
(MHz) | (MHZz) (MHz) (MHz) (%) (%)
5492 5528 36 36.165 99.5 80
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

DETECTION BANDWIDTH PROBABILITY

DETECTION BANDWIDTH PROBABILITY RESULTS

Detection Bandwidth Test Results
FCC Type 1 Waveform: 1 us Pulse Width, 1428 us PRI, 18 Pulses per Burst

Frequency
{MHz}

Number of Trials

NMumber Detected

Detection
(%)

Mark

492
93
M
53495
3496
5497
498
2499
3500
350
3502
3503
53504
5505
3506
2507
3508
3509
510
an
3512
3513
3514
A13
3516
anT
3518
519
3520
3521
5522
3523
3524
3523
3526
T
3528

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
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100
100
100
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

11.1.1. IN-SERVICE MONITORING

RESULTS

FCC Radar Test Summary

Signal Type

Number of Trials Detection

£

Limit
(%)

Pass/Fail

FCC Short Pulse Type 1
FCC Short Pulse Type 2
FCC Short Pulse Type 3
FCC Short Pulse Type 4
Aggregate
FCC Long Pulse Type 5
FCC Hopping Type 6

30
30
30
30

30
37

100.00
100.00
100.00
96.67
99.17
93.33
100.00
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G0
G0
G0
G0
80
80
70

Pass
Pass
Pass
Pass
Pass
Pass
Pass
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

TYPE 1 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 1
1 us Pulse Width, 1428 us PRI, 18 Pulses per Burst
Trial Successful Detection

{Yes/No)
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

=R R - R L R TR LR LR

- e om om
==

14

o P P P P e P Pad g Pt Pt o ko o
=== R R - R R R LR R — =R - - R R =R
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

TYPE 2 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Ty

ype 2

Waveform

Pulse Width
{us)

PRI
{us)

Pulses Per Burst

Successful Detection
{Yes/No)

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

3.6
4
4.9
2.2
1.4
2.5
3.5
1.1
23
2.8
2.5
2.8
1.2
2.8
1
2.8
1
1.1
3.1
1.3
4.5
3.5
2.3
1.1
2.8
4.6
2
2.7
1.7
1.9

151.00
164.00
200.00
180.00
180.00
165.00
166.00
169.00
150.00
159.00
152.00
194.00
220.00
199.00
191.00
186.00
182.00
192.00
198.00
176.00
221.00
152.00
168.00
189.00
171.00
220.00
188.00
224.00
152.00
207.00

27
23
28
29
28
26
24
27
27
25
25
25
28
25
26
27
29
28
23
26
28
29
29
23
26
23
29
28
24
27
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

TYPE 3 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Ty

ype 3

Waveform

Pulse Width
{us)

PRI
{us)

Pulses Per Burst

Successful Detection
{Yes/No)

Joo1
Joo2
3003
Joo4
3005
3006
JooT7
Joos
Joo9
3010
Jo11
Jo12
3013
Jo14
3015
Jo16
Jo17
Jo18
Jo19
3020
Jo1
Joz22
3023
Jo24
3025
3026
Joz7
Joz2s
3029
3030

7.1
5.2
6
7.9
7.5
9.2
.7
7.9
5.5
6.8
8
6.7
6
54
5
9.9
8.6
9.1
8.2
9.3
5.1
9.1
6.8
7.8
7.3
7.2
9.2
6.9
6.5
6.2

326.00
500.00
445.00
316.00
471.00
262.00
423.00
364.00
252.00
432.00
333.00
443.00
417.00
391.00
293.00
251.00
353.00
489.00
414.00
420.00
346.00
282.00
434.00
397.00
332.00
398.00
266.00
443.00
450
37

18
17
16
17
18
18
16
18
16
18
17
17
16
18
16
17
16
18
17
17
17
17
16
18
17
16
17
17
18
16
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

TYPE 4 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Ty

ype 4

Waveform

Pulse Width
{us)

PRI
{us)

Pulses Per Burst

Successful Detection
{Yes/No)

4001
4002
4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030

16
19.8
19.6
15.7
12.5
14.8
13.5
14.8
12.1
17.1
16.5
15.5
14.6
11.2
134
13.3
18.9
18.8
15.6
19.3
12.2
19.2
15.3
13.7
15.8
19.6
174
18.5
104
14.1

427.00
252.00
284.00
278.00
260.00
429.00
351.00
323.00
434.00
446.00
316.00
300.00
470.00
381.00
358.00
441.00
280.00
316.00
371.00
452.00
480.00
491.00
346.00
361.00
476.00
467.00
285.00
459.00
338.00
428.00

13
15
14
15
12
12
15
12
12
15
15
13
14
16
15
16
12
16
15
16
15
13
12
13
16
14
14
14
12
14
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

TYPE 5 DETECTION PROBABILITY

Data Sheetfor FCC Long Pulse Radar Type 5
Trial Successful Detection
{Yes/No)
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Mo
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Mo
Yes
Yes
Yes
Yes

=R R =R 2 i CAR LR LR

Note: The Type 5 randomized parameters are shown in a separate document.
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

TYPE 6 DETECTION PROBABILITY

Data Sheet for FCC Hopping Radar Type 6
1 us Pulse Width, 333 us PRI, 9 Fulses per Burst, 1 Burst per Hop
NTIA August 2005 Hopping Sequence

Trial Starting Index
Within Sequence

Signal Generator
Frequency
{MHz)

Hops within
Detection BW

Successful
Detection
{Yes/No)

328
803
1278
1753
2228
2703
3178
3653
4128
4603
5078
5553
6023
6503
6978
7453
7928
8403
8878
9353
98238
10303
10778
11253
11728
12203
12678
13153
13628
14103
14578
15053
15528
16003
16478
16953
17428

=R =R R R R

5492
5493
5494
5495
5496
5497
5498
5499
5500
5501
5502
5503
5504
5505
5506
5507
5508
5509
5510
5511
5512
5513
5514
5515
5516
5517
5518
5519
5520
5521
5522
5523
5524
5525
5526
5527
5528

=R A R~ A=~ A R D A R A== R == A= = R RO R - R - AR
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

11.2. RESULTS FOR 80 MHz BANDWIDTH

11.2.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5530 MHz.

11.2.2. RADAR WAVEFORMS AND TRAFFIC

RADAR WAVEFORMS

SHORT PULSE RADAR TYPE 1

s Agilent 07:13:00 Aprs, 2013 R_T [Freg/Channel

Mkr1 1527 ms Center E

_ . enter Freq
Ref 40 dBm #Atten 0 dB 6399 dBm_fl - ~ronono GHz

#Peak
Start Freq
553000000 GHz
Stop Freq
5£.53000000 GHz

540

dBm CF Step
3.00000000 MHz
LoAv Auto Man|

w1 s2 Freq Offset
s3 v 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Center 5.530 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 30.4 ms (8001 pts)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

SAMPLE OF RADAR TYPE 2

i Agilenf 07:13:33 Aprs, 2013 R T |Freg/Channel

Mkr1  1.156 ms Conter F

4 # 4 enter -red
Bef .—IO dBm #Atten 0 dB £4.01 dBm 5 3000000 GHa
#Peak
Log
10 Start Freq
dB/ 553000000 GHz
Offst
138
dB Stop Freq
DI 5.63000000 GHz

£4.0
dBm CF Step

3.00000000 MHz
LgAv

Auto Ian

w1 s2 Freq Offset
53V 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Center 5.530 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 10.13 ms (8001 pts)

Page 1018 of 1052

UL CCS 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 CCS.




REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

SAMPLE OF RADAR TYPE 3

i Agilenf 07:16:13 Aprs, 2013 R T |Freg/Channel

Mkr1 4.797 ms Conter F

4 # enter -red
Bef .—IO dBm #Atten 0 dB £3.93 dBm 5 3000000 GHa
#Peak
Log
10 Start Freq
dB/ 553000000 GHz
Offst
138
dB Stop Freq
DI 5.63000000 GHz

£4.0
dBm CF Step

3.00000000 MHz
LgAv

Auto Ian

w1 s2 Freq Offset
53V 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Center 5.530 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 15.47 ms (8001 pts)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

SAMPLE OF RADAR TYPE 4

W Agilenf 07:16:41 Aprs, 2013 R T |Freg/Channel

Mkr1  6.255 ms Conter F

4 # enter -red
Bef .—IO dBm #Atten 0 dB £3.95 dBm 5 3000000 GHa
#Peak
Log
10 Start Freq
dB/ 553000000 GHz
Offst
138
dB Stop Freq
DI 5.63000000 GHz

£4.0
dBm CF Step

3.00000000 MHz
LgAv

Auto Ian

w1 s2 Freq Offset
53V 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Center 5.530 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 10.13 ms (8001 pts)
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REPORT NO: 12U14745-7A

FCC ID: BCGA1

521

DATE: JUNE 11, 2013

IC: 579C-A1521

SAMPLE OF SINGLE BURST OF RADAR TYPE 5
d- Agilent 07:19:23 Aprs, 2013

R T

FregiChannel

Ref
#Pe
Log
10

dB/

dB
DI

dBn
LgA

w1
S3

aff):
FTu

Cen
Res

Offst
-13.8

£4.0

40 dBm

#Atten 0 dB

Mkr1  2.037 ms
£3.98 dBm

ak

Center Freq
553000000 GHz
Start Freq
553000000 GHz
Stop Freq
553000000 GHz

1]

v

s2
Vv

AA

n

ter 5.530 000 GHz
BW 3 MHz

VBW 3 MHz

Span 0 Hz
Sweep 8 ms (8001 pts)

CF Step
3.00000000 MHz
At Man|

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12U14745-7A

FCC ID: BCGA1

521

DATE: JUNE 11, 2013

IC: 579C-A1521

SINGLE BURST OF RADAR TYPE 6
d- Agilent 07:19:53 Aprs, 2013

R T

FregiChannel

Ref
#Pe
Log
10

dB/

dB
DI

dBn
LgA

w1
S3

aff):
FTu

Cen
Res

Offst
-13.8

£4.0

40 dBm

#Atten 0 dB

Mkr1 1999 ms
£4.05 dBm

ak

Center Freq
553000000 GHz
Start Freq
553000000 GHz
Stop Freq
553000000 GHz

1]

v

s2
Vv

AA

n

ter 5.530 000 GHz
BW 3 MHz

VBW 3 MHz

Span 0 Hz
Sweep 3 ms (8001 pts)

CF Step
3.00000000 MHz
At Man|

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

TRAFFIC

TRAFFIC
- Agilent 133632 Apré 2013 R_T [Freg/Channel

Mkr1 7.714 s Center E

. . ; enter Freq

Ref 40 dBm #Atten 0 dB 78.87 dBm_{l - ~2nonoon Gz
#Peak

Start Freq

553000000 GHz

Stop Freq

553000000 GHz

3.00000000 MHz
LgAv Auta Ilan|

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Center 5.530 000 GHz Span 0 Hz | ‘
Res BW 3 MHz #\VBW 3 MHz Sweep 16 s ({8001 pts)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

11.2.38. CHANNEL AVAILABILITY CHECK TIME

PROCEDURE TO DETERMINE INITIAL POWER-UP CYCLE TIME

A link was established on channel then the EUT was rebooted. The time from the cessation of
traffic to the re-initialization of traffic was measured as the time required for the EUT to complete
the total power-up cycle. The time to complete the initial power-up period is 60 seconds less
than this total power-up time.

PROCEDURE FOR TIMING OF RADAR BURST

With a link established on channel, the EUT was rebooted. A radar signal was triggered within 0
to 6 seconds after the initial power-up period, and transmissions on the channel were monitored
on the spectrum analyzer.

The Non-Occupancy list was cleared. With a link established on channel, the EUT was
rebooted. A radar signal was triggered within 54 to 60 seconds after the initial power-up period,
and transmissions on the channel were monitored on the spectrum analyzer.
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

QUANTITATIVE RESULTS

No Radar Triggered

Timing of Timing of Total Power-up Initial Power-up
Reboot Start of Traffic Cycle Time Cycle Time
(sec) (sec) (sec) (sec)
30.6 149.7 119.1 59.1

Radar Near Beginning of CAC

Timing of Timing of Radar Relative Radar Relative
Reboot Radar Burst to Reboot to Start of CAC
(sec) (sec) (sec) (sec)
30.98 91.6 60.6 15

Radar Near End of CAC

Timing of Timing of Radar Relative Radar Relative

Reboot Radar Burst to Reboot to Start of CAC
(sec) (sec) (sec) (sec)
30.55 148.4 117.8 58.7

QUALITATIVE RESULTS

Timing of Display on Control Spectrum Analyzer Display
Radar Burst Computer
No Radar EUT marks Channel as active | Transmissions begin on channel
Triggered after completion of the initial
power-up cycle and the CAC

Within 0 to 6 EUT indicates radar detected No transmissions on channel
second window
Within 54 to 60 | EUT indicates radar detected No transmissions on channel
second window
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

TIMING WITHOUT RADAR DURING CAC

AP is rebooted
Traffic ceases

Start of Initial Power-up cycle

End of Initial Power-up cycle

Start of CAC

End of CAC
Traffic is Initiated

R T

Freg/Channel

Ref 40 (Ap

#hrten 0 dB

Mki2 149.7 s
77.61 dBm

#Peak

A |

Center Freqg
553000000 GHz

Log
10

dB/

Offst

Start Freq
£.53000000 GHz

-13.8

dB

Dl

Stop Freq
553000000 GHz

54.0
dBm

LgAv

Auto

CF Step
3.00000000 MHz

Ilan|

Center 5.530 000 GHz
Res BW 3 MHz

VBW 3 MHz

b arker Trage
1 11
z 11

F iz
206 =
14997 =

Span 0 Hz |
Freq Offset
Sweep 300 s (8001 pts) i Rl
Amplitude

-21.95 dBm
-77.61 dBm

On

|

Signal Track

Off

Transmissions begin on channel after completion of the initial power-up cycle and the CAC.
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

TIMING WITH RADAR NEAR BEGINNING OF CAC

AP is rebooted
Traffic ceases
Start of Initial Power-up cycle

TIM

End of Initial Power-up cycle
Start of CAC
Radar Signal Applied

NNING OF CAC
R T |Freg/Channel

Ref 40 mn

Mkiz 91615
£4.92 dBm Center Freq

| 5.53000000 GHz

#Peak "
Log

Start Freq

5.53000000 GHz

Stop Freq

553000000 GHz

dBm

CF Step

LgAv

3.00000000 MHz

At hdan

Center 5.530 000 GHz
Res BW 3 MHz

Span 0 Hz |

VBW 3 MHz Sweep 300 s (8001 pts) Freq Offset

il arker Trace
1 )
z 11

0.00000000 Hz
F s Amplitude

20028= -79.47 dBm
91.61s= -64.92 dBm

Signal Track
Oh off

|

No EUT transmissions were observed after the radar signal.
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

TIMING WITH RADAR NEAR END OF CAC

AP is rebooted
Traffic ceases

Start of Initial Power-up cycle

End of Initial Power-up cycle
Start of CAC

Radar Signal Applied

NEAR END OF/LAC

R T

Frag/Channel

* Mki2 1483 s
Zhtter?) dB £4.78 dBm

#Peak

Ref 40 (&n

| 5.53000000 GHz

Center Freqg

Log l

&

Start Freq
£.53000000 GHz

Stop Freq
553000000 GHz

dBm

LgAv

CF Step
3.00000000 MHz
At hdan

Center 5.530 000 GHz
Res BW 3 MHz

Span 0 Hz
VBW 3 MHz Sweep 300 s (8001 pts)

il arker
1
2

Trace
(1)
1

F s Amplitude
30.52= -80.81 dBm
1483 s -64.75 dBm

Freq Offset
0.00000000 Hz

Signal Track
Oh off

|

No EUT transmissions were observed after the radar signal.

Page 1028 of 1052

UL CCS

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701H

TEL: (510) 771-1000 FAX: (510) 661-0888

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



REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

11.2.4. OVERLAPPING CHANNEL TESTS

RESULTS

These tests are not applicable.

11.2.5. MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =
(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the FCC aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

The observation period over which the IC aggregate time is calculated begins at (Reference
Marker) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Agency Channel Move Time Limit
(sec) (sec)
FCC/IC 0.264 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 2.0 60
IC 4.0 260
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

MOVE TIME

MOVE TIME
5 Agilent 14:55:16 Apr s, 2013

R T |FrequhanneI |

Ref 40 dBm #Atten 0 dB

A Mk 264 ms
2451 dB Center Freq

#Peak

5.53000000 GHz

Log
10

dB/

Start Freq

Offst

5.53000000 GHz

-13.8

dB

Stop Freq
5.53000000 GHz

DI

£4.0
dBm

CF Step

3.00000000 MHz

LgAv

Auto hdan|

Center 5.530 000 GHz
Res BW 3 MHz #WBW 3 MHz

Span 0 Hz

Sweep 16 s (8001 pts} Freq Offset

0.00000000 Hz

M arker Trace iz
1R 1 1.648 5
14 264 m=

Amplitude
-65.00 dBm
-24.51 dB

Signal Track
On off

Page 1030 of 1052

UL CCS 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 CCS.




REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013

IC: 579C-A1521

CHANNEL CLOSING TIME

CLOSING TIME
5 Agilent 14:57:04 Apr s, 2013

R T

|FrequhanneI |

Ref 40 dBm

#Atten 0 dB

A Mkr1 200 ms

-25.99 dB

#Peak
Log

10
dB/

Offst
-13.8
dB

DI

Center Freq
£.53000000 GHz
Start Freq
553000000 GHz
Stop Freq
5.53000000 GHz

£4.0
dBm

LgAv

CF Step
3.00000000 MHz
Auto hdan|

W1 52
83 V

AA
aff):

FTun

Center 5.530 000 GHz
Res BW 3 MHz

ZVBW 3 MHz

Span 0 Hz
Sweep 600 ms (8001 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

Only intermittent transmissions are observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME

=
[ =
@
=
o
-
=
o
=
<

-100.0

-110.0

0.000000 2.500000 S.000000 7.500000 10.000000 12.500000 16.000000
Time (s)

1.848 8961 @[F| Prnt
15.000  [esst I ey

Time Per ins Above Enggregate Time Above Threshold
Bin {ms) Threshold [ Between T1 and T2 (ms)
1

2.0000 2.00
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME

(dBm)

e

b=
2
a
=
<q

-140.0 -l-----.

0.000000 2.500000 S.000000 7.500000 10.000000 12.500000 16.000000
Time (s)

1.648 8961 QrE| Pt
15.000 961 )

Time Per Bins Above |Aggregate Time Above Threshold
Bin {(ms) Threshold : Between T1 and T2 {(ms)
2

2.0000 4.00 @
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

LONG PULSE CHANNEL MOVE TIME

The traffic ceases prior to 10 seconds after the end of the radar waveform.

MOVE TIME FOR LONG PULSE RADAR
w@- Agilent 15:08:29 Aprs, 2013 R T |FregiChannel

A Mkr 10s Conter F

) 2 : enter Frag

Ref 40 dBm #Atten 0 dB 28.24 dB £ 53000000 GHa
#Peak

Log

Start Freq

563000000 GHz

e Stop Freq

553000000 GHz

3.00000000 MHz
LoAv Auto telan|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Center 5.530 000 GHz Span 0 Hz ) ‘
Res BW 3 MHz #VBW 3 MHz Sweep 24 s (8001 pts)
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

11.2.6. NON-OCCUPANCY PERIOD

RESULTS

No EUT transmissions were observed on the test channel during the 30 minute observation
time.

NON-OCCUPANCY PERIOD PLOT
% Agilent 13:23:05 Aprs, 2013 R T |Freg/Channel

&bkl 1.8ks Center F

_ . ] enter Freq

Ref 40 dBm #Atten 0 dB 26.56 dB 5.53000000 GHz
#Peak

Start Freq

£.53000000 GHz

Stop Freq

5.53000000 GHz

(IB;II CF Step

3.00000000 MHz
LgAv Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Center 5.530 000 GHz Span 0 Hz | ‘
Res BW 3 MHz #WBW 3 MHz Sweep 2 ks (8001 pts)
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

11.2.7.

DETECTION BANDWIDTH

REFERENCE PLOT OF 99% POWER BANDWIDTH

99% BANDWIDTH
w Agilent 13:44:16 Apr 4, 2013

R T

|FrequhanneI |

Ch Freg

Occupied Bandwidth

553 GHz

Trig

Free

Center Freqg
5.53000000 GHz

| Start Freq

Ref 40 dBm

#Atten 0 dB

547000000 GHz

#Samp)

L

v S P I

— L

Stop Freq
559000000 GHz

Log

o

10

dB/

Offst

CF Step
12.0000000 MHz

-13.8

Auto hdan|

dB

Freq Offset

Center 5.530 000 GHz

#Res BW 1.2 MHz #VBW 4 MHz

Span 120 MH
Sweep 1.067 ms (8001 pts)

Z 0.00000000 Hz

Occupied Bandwidth
75.5329 MHz

-2562.366 kHz
75.9580 MHz*

Transmit Freq Error
 dB Bandwidth

Occ BYW % Pwr
x dB

99.00 %
-26.00 dB

Signal Track

On off

RESULTS
FL FH Detection 99% Power Ratio of Minimum
Bandwidth | Bandwidth Detection BW to Limit
99% Power BW
(MHz) | (MHz) (MHz) (MHz) (%) (%)
5494 5566 72 75.533 95.3 80
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

DETECTION BANDWIDTH PROBABILITY

DETECTION BANDWIDTH PROBABILITY RESULTS

Detection Bandwidth Test Results
FCC Type 1 Waveform: 1 us Pulse Width, 1428 us PRI, 18 Pulses per Burst

Frequency
{MHz)

Number of Trials

Number Detected

Detection
(%)

Mark

5494
2495
3496
497
5498
2499
5500
5501
5502
2503
3504
3505
3506
07
3508
5509
5510
N
512
3513
3514
515
3516
517
5518
2519
2520
3521
3522
3523
a5
5525
5526
2527
2528
3529

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
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100
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100
100
100
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100
100
100
100
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

DETECTION BANDWIDTH PROBABILITY (CONTINUED)

DETECTION BANDWIDTH PROBABILITY RESULTS

9530
K]
9532
5533
5534
5535
2536
3537
5538
9539
2540
a5
5542
5543
54
3545
25346
T
2548
5549
5550
5551
5552
2553
3554
9555
9556
9557
5558
5559
5560
2561
3562
9563
5564
9365
5566

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

11.2.8. IN-SERVICE MONITORING

RESULTS

FCC Radar Test Summary

Signal Type

Number of Trials Detection

{%)

Limit
(%)

Pass/Fail

FCC Short Pulse Type 1
FCC Short Pulse Type 2
FCC Short Pulse Type 3
FCC Short Pulse Type 4
Aggregate
FCC Long Pulse Type 5
FCC Hopping Type 6

30
30
30
30

30
73

90.00
93.33
80.00
80.00
85.83
100.00
100.00
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80
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

TYPE 1 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 1
1 us Pulse Width, 1428 us PRI, 18 Pulses per Burst
Trial Successful Detection

{Yes/MNo)
Yes
Yes
Mo
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Mo
Yes
Mo
Yes
Yes

[=-RE R - R L, R TR TR LR

- o om o
e -

14

L s s R R R N A
== =R R - R R R LR R — R - R - - R R =R
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

TYPE 2 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Ty

ype 2

Waveform

Pulse Width
{us)

PRI
{us)

Pulses Per Burst

Successful Detection
{Yes/No)

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
20138
2019
2020
2021
2022
2023
2024
2025
2026
2027
20238
2029
2030

3.6
4
4.9
2.2
4.4
2.5
3.5
1.1
23
2.8
2.5
2.8
1.2
2.8
1
2.8
1
1.1
3.1
1.3
4.5
3.5
23
1.1
2.8
4.6
2
2.7
1.7
1.9

151.00
164.00
200.00
180.00
180.00
165.00
166.00
169.00
150.00
159.00
152.00
194.00
220.00
199.00
191.00
186.00
182.00
192.00
1958.00
176.00
221.00
152.00
168.00
189.00
171.00
220.00
1858.00
224.00
152.00
207.00

27
23
28
29
28
26
24
27
27
25
25
25
28
25
26
27
29
28
23
26
28
29
29
23
26
23
29
28
24
27
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Yes

No
Yes
Yes
Yes
Yes
Yes
Yes

Mo
Yes
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

TYPE 3 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Ty

ype 3

Waveform

Pulse Width
{us)

PRI
{us)

Pulses Per Burst

Successful Detection
{Yes/No)

Joo1
3002
3003
3004
3005
3006
JooT7
Joos
3009
3010
Jo11
Jo12
3013
Jo14
3015
3016
Jo17
Jo18
3019
3020
Joz1
Joz22
3023
Joz24
3025
3026
Joz7
Jozs
3029
3030

71
5.2
6
7.9
7.5
9.2
7.7
7.9
5.5
6.8
8
6.7
6
54
5
9.9
8.6
9.1
8.2
9.3
5.1
9.1
6.8
7.8
7.3
7.2
9.2
6.9
6.5
6.2

326.00
500.00
445.00
316.00
471.00
262.00
423.00
364.00
252.00
432.00
333.00
443.00
417.00
391.00
293.00
251.00
353.00
489.00
414.00
420.00
346.00
282.00
434.00
397.00
332.00
398.00
266.00
443.00
450
37

18
17
16
17
18
18
16
18
16
18
17
17
16
18
16
17
16
18
17
17
17
17
16
18
17
16
17
17
18
16
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REPORT NO: 12U14745-7A

FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

TYPE 4 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Ty

ype 4

Waveform

Pulse Width
{us)

PRI
{us)

Pulses Per Burst

Successful Detection
{Yes/No)

4001
4002
4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030

16
19.8
19.6
15.7
12.5
14.8
13.5
14.8
12.1
17.1
16.5
15.5
14.6
11.2
134
13.3
18.9
18.8
15.6
19.3
12.2
19.2
15.3
13.7
15.8
19.6
174
18.5
10.4
14.1

427.00
252.00
284.00
278.00
260.00
429.00
351.00
323.00
434.00
446.00
316.00
300.00
470.00
381.00
358.00
441.00
280.00
316.00
371.00
452.00
480.00
491.00
346.00
361.00
476.00
467.00
285.00
459.00
338.00
428.00

13
15
14
15
12
12
15
12
12
15
15
13
14
16
15
16
12
16
15
16
15
13
12
13
16
14
14
14
12
14
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

TYPE 5 DETECTION PROBABILITY

Data Sheet for FCC Long Pulse Radar Type 5
Trial Successful Detection
{Yes/No)
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

[==R R =R S R LR LS R

Note: The Type 5 randomized parameters are shown in a separate document.
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REPORT NO: 12U14745-7A
FCC ID: BCGA1521

DATE: JUNE 11, 2013
IC: 579C-A1521

TYPE 6 DETECTION PROBABILITY

Data Sheet for FCC Hopping Radar Type 6
1 us Pulse Width, 333 us PRI, % Pulses per Burst, 1 Burst per Hop
NTIA August 2005 Hopping Sequence

Starting Index
Within Sequence

Trial

Signal Generator
Frequency
{MHz}

Hops within
Detection BW

Successful
Detection
{Yes/No)

a7

=R =R R R LR

5494
5495
5496
5497
5498
5499
5500
5501
5502
5503
5504
5505
5506
5507
5508
5509
5510
5511
5512
5513
5514
5515
5516
5517
5518
5519
5520
5521
5522
5523
5524
5525
5526
5527

15
19
17
18
15
18
15
17
15
12
13
17
19
15
13
14
9

19
16
19
15
14
14
9

15
19
12
20
21
15
15
13
19
14
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REPORT NO: 12U14745-7A DATE: JUNE 11, 2013
FCC ID: BCGA1521 IC: 579C-A1521

TYPE 6 DETECTION PROBABILITY (CONTINUED)
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