REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

8.4.4. OUTPUT POWER

LIMITS

FCC §15.247
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

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469

IC: 579C-A1469
RESULTS
Limits
Channel |Frequency | Directional FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 5745 2.62 30.00 30 36 30.00
Mid 5785 2.62 30.00 30 36 30.00
High 5825 2.62 30.00 30 36 30.00
Results
Channel |Frequency| Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 5745 28.04 28.04 30.00 -1.96
Mid 5785 28.05 28.05 30.00 -1.95
High 5825 27.93 27.93 30.00 -2.07
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REPORT NO: 12U14680-2

DATE: DECEMBER 17, 2012
FCC ID: BCGA1469

IC: 579C-A1469

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH
i Agilent 16:06:40 Oct 31,2012 RL Freg/Channel

Project: 12U14680 A Mkr1 1508 MHz Center Freq
g Atten 0 d Band Pwr_28.04 ¢
:;22323 62 dBm en 30 dB an Wfl 28 Bm 5.74500000 GHz

Start Freq
5.73250000 GHz

Stop Freq
575750000 GHz

CF Step
—1|| 2.50000000 MHz
Auto Man

Vi s2 Freq Offset
$3 FC 0.00000000 Hz

aff): ! ! ! . |
FTun Signal Track
Swp On Off

Center 5.745 00 GHz Span 25 MHz
#Res BW 1 MHz ZVBW 3 MHz Sweep 20 ms (601 pts)

OUTPUT POWER, Chain 0 MID CH
i Agilent 16:29:12 Oct 31,2012 T

Project: 12U14680 A Mkr1 15,12 MHz Center F
98 dE Atten 30 d Band P 05 dB enter Freq
;22323 98 (|EIII. en 30 dB an wrl 28.0 m 576500000 GHz

_g et FRN st it 3

Freg/Channel

Start Freq
5.77250000 GHz

Stop Freq
579750000 GHz

CF Step
2.50000000 MHz
Auto

Vi s2 Freq Offset
$3 FC : : : 0.00000000 Hz

alf): ! ! ! . |
FTun Signal Track
Swp On

Center 5.785 00 GHz Span 25 MHz
#Res BW 1 MHz ZVBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

OUTPUT POWER, Chain 0 HIGH CH
- Agilent 16:15:17 Oct 31, 2012 T |Freg/Channel

Project: 12U14680 A Mkrl 15,08 MHz

Center Freq
Ref 23.3 dB Atten 30 dB Band Pwr 2793 dB
Beak apm en Ll an W'fl m 582 UU GHZ

Log R W s B . —
Lot ¢ - Start Freq
dB/ L ). | G| 581250000 GHz
Offst o _
72 sl -
dB | | I Stop Freq

5.83750000 GHz

CF Step

“ - - 2.50000000 MHz
#LgAv Auto Man

Vi sz Freq Offset
$3 FC : : : 0.00000000 Hz

off): | 1 1 .
FTun Signal Track

Swp : On Off

Center 5.825 00 GHz Span 25 MHz
#Res BW 1 MHz EVBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

8.4.5. PSD

LIMITS

FCC §15.247
IC RSS-210 A8.2

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

PSD Results

Channel [ Frequency | Chain O | Limit Margin

Meas
(MHz) (dBm) | (dBm)| (dB)

Low 5745 -4.88 8.0 -12.9
Mid 5785 -5.11 8.0 -13.1
High 5825 -5.10 8.0 -13.1
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REPORT NO: 12U14680-2

DATE: DECEMBER 17, 2012
FCC ID: BCGA1469

IC: 579C-A1469

PSD, Chain O

PSD, Chain 0 LOW CH

= Agilent 17:01:05 Oct 31, 2012

R T

Freg/Channel

Project: 12U14680
Ref 20 dBm

Atten 30 dB

Mki1 5.745 33 GHz
4.88 dBm

Center Freq

ZPeak

5.74650000 GHz

Start Freq
5,73400000 GHz

Stop Freq
575900000 GHz

CF Step

2.50000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track

On Off

Center 5.746 50 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 25 MHz |

Sweep 9.32 s (601 prs)

i Agilenf 16:32:37 Oct 31,2012

T

Freg/Channel

Project: 12U14680
Ref 20 dBm

Atten 30 dB

Mki1 5.785 34 GHz
5.11 dBm

Center Freq

ZPeak

5.78467000 GHz

Start Freq
577217000 GHz

Stop Freq
579717000 GHz

CF Step

Center 5.784 67 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 25 MHz |

Sweep 9.32 s (601 prs)

250000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

PSD, Chain 0 HIGH CH
- Agilent 16:17:45 Oct 31,2012 T |Freg/Channel

Project: 12U14680 Mkr1 5.825 34 GHz Cortor F
Ref 20 dB Atten 30 dB 5.10 dB enter Freq
“Peak [ —— == || 582442000 GHz

Log

10 5 [ 1 Start Freq
dB/ | | ! N I 581192000 GHz
Offst .
dB : 1} _ B T an e s o T e Stop Freq

' 583692000 GHz

D1

3‘0 - | .
dBim N, I A N N S S N CF Step

. 7 - 2.50000000 MHz
#PAvg | LN ") i fAute Man

Vi sz Freq Offset
$3 FC : : : 0.00000000 Hz

aff): 1 1 1 .
FTun Signal Track

Swp On Off

Center 5.824 42 GHz Span 25 MHz |
#Res BW 3 kHz #VBW 10 kHz Sweep 9.32 s (601 pts)
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

8.4.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
i Agilenf 16:33:40 Oct 31,2012 L Freg/Channel

Project: 12U14680 Mki1 5.786 3 GHz Center E
Atten 30 dB 9.78 dB enter Freq
:&;: ig dBm en 30 « dBm 5 78500000 GHz

Log

10 ' ' ' ' gl Start Freq
dB | bl Rt i 5.75500000 GHz
Offst

7.2
dB | I Stop Freq

DI 5.81500000 GHz

102 i gt
o Ll o CF Step

— AT | | | ™y £.00000000 MHz
LgAv . A " oo iz

Vi sz Freq Offset
$3 FC : : : 0.00000000 Hz

off): 1 + ' .
FTun Signal Track

Swp On

Center 5.785 0 GHz Span 60 MHz
#Res BW 100) kHz #VBW 300 kHz Sweep 5.76 ms (601 pts)
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
- Agilent 15:53:58 Oct 31, 2012 R T |Freg/Channel

Project: 12U14680 Mki1 5.750 0 GHz

Center Freq
Ref 20 dB Atten 30 dB 9.41 dB
“Poak [— =l M 572500000 GHz

el

5 Start Freq
| 5.69500000 GHz

Stop Freq
5.75500000 GHz

dBm i ! CF Step

6.00000000 MHz

LgAv Auto Man

V1 S2 R L Freq Offset
$3 FCp- 3 : : 0.00000000 Hz

off):

FTun .. . .. Signal Track
Swp | On Qir

Center 5.725 0 GHz Span 60 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 5.76 ms (601 ps) |

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
% Agilent 16:19:01 Oct 31,2012 T |Freg/Channel

Project: 12U14680 Mkr1 5.826 32 GHz

Center Freq
Ref 20 dB Atten 30 dB 9.86 dB
#;egk = e M 585000000 GHz

Start Freq
£.81500000 GHz

B | I I Stop Freg
= \ £.88500000 GHz

0.1 [ [ ™ '
dBm | | % CF Step

Hli— | He— 7.00000000 MHz
LgAv LT Auto IMan

V1 S2

il | Freq Offset
S3 FC ! ! | . S bistebedi bieodl | 0.00000000 Hz

aff): ! ! 1 .
FTun Signal Track

Swp On

Center 5.850 00 GHz Span 70 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6.72 ms (601 prs)
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012

IC: 579C-A1469

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
i Agilent 155508 Oct 31, 2012

R T

Freg/Channel

Project: 12U14680

Ref 20 dBm Atten 30 dB

Mki2 3.827 GHz
44.20 dBm

ZPeak
s

Center Freq
20.0150000 GHz

Start Freq
| 30.0000000 MHz

dBm

Stop Freq
40.0000000 GHz

LgAv

CF Step
3.99700000 GHz

Start 30 MHz

ZRes BW 100 kHz ZVBW 300 kHz

Stop 40.000 GHz
Sweep 3.82 s (2001 pts)

Madker Trace
1 ()]
2 (O]

X, Axis
5.746 GHz
3.827 GHz

Amplitude
243 dBm
-44.20 dBm

Freq Offset
0.00000000 Hz

Signal Track

i Agilenf 16:36:08 Oct 31, 2012

T

Freg/Channel

Project: 12014680

Ref 20 dBm Atten 30 dB

Mki2 3.847 GHz
45.57 dBm

ZPeak

Center Freq
20.0150000 GHz

Start Freq
30.0000000 MHz

dBm

o

Stop Freq
40.0000000 GHz

LgAv

CF Step
3.99700000 GHz
Auto Man

Start 30 MHz

ZRes BW 100 kHz ZVBW 300 kHz

Stop 40.000 GHz
Sweep 3.82 s (2001 pts)

Madker Trace
1 ()]

X, Axis
5.786 GHz
3.847 GHz

Amplitude
578 dBm
4557 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012

IC: 579C-A1469

OUT OF BAND HIGH CH
i Agllent 16:19:57 Oct 31,2012

T

Freg/Channel

Project: 12U14680
Ref 20 dBm Atten 30 dB

Mki2 3.887 GHz
46.53 dBm

ZPeak

Center Freq
20.0150000 GHz

Start Freq
30.0000000 MHz

t|‘3

0.1
dBm

e,
B

Stop Freq
40.0000000 GHz

LgAv

CF Step

3.99700000 GHz

Auto Man

Start 30 MHz
#Res BW 100 kHz #VBW 300 kHz

Stop 40.000 GHz
Sweep 3.82 s (2001 pts)

Mader X, Axis
5826 GHz
3.887 GHz

Amplitude
524 dBm
46 .53 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

8.5. 802.11n HT20 MODE IN THE 5.8 GHz BAND

8.5.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with the RBW set between 1% and
5% of the EBW, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel[Frequency|6 dB Bandwidth|Minimum Limit
(MHz) (MHz) (MHz)
Low 5745 15.120 0.5
Mid 5785 15.080 0.5
High 5825 15.120 0.5
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
i Agilent 28:40:03 Nov1,2012 R T |Freg/Channel

Project: 12014680 A Mkr1 1512 MHz

Center Freq
Atten 30 d -0.36 dB
3;; :E dBm en 30 dB ‘ 5.74500000 GHz

) -b. i Start Freq
T T 5.73250000 GHz

Stop Freq
£,75750000 GHz
tl‘Bm | | CF Step

—1|| 2.50000000 MHz
LgAv Auto Mar]

V1 S2

Freq Offset
S3 FC

0.00000000 Hz

aff): ! ! ! . |
FTun Signal Track

Swp On Off

Center 5.745 00 GHz Span 25 MHz
#Res BW 100 kHz VBW 300 kHz #Sweep 20 ms (601 pts)

6 dB BANDWIDTH MID CH
- Agilent 28:59:58 Nov 1, 2012 R T |Freg/Channel

Project: 12014680 A Mkr1 15,08 MHz

Center Freq
Atten 30 d 1.92 4B
:;L 323 dBm __ en 30 dB 578500000 GHz

Start Freq
5.77250000 GHz

Stop Freq
£.79750000 GHz
tl‘Bm | | CF Step
af. "y + - - - T - 250000000 MHz
LgAv Auto

M1 S2

Freq Offset
S3 FC

0.00000000 Hz

alf): ! ! ! . |
FTun Signal Track

Swp On

Center 5.785 00 GHz Span 25 MHz
#Res BW 100 kHz VBW 300 kHz #Sweep 20 ms (601 pts)
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

6 dB BANDWIDTH HIGH CH
- Agilent 29:17:36 Nov1,2012 R T |Freg/Channel

Project: 12U14680 A Mkrl 1512 MHz Center E
Ref 20 dBm Atten 30 dB -3.39 dB enter Freq
#Peak 5.82500000 GHz
Log
10 , ; X i P . ke il Start Freq
dB/ g [T andiet] B ™ 2 | 5.81250000 GHz
Offst f .
7.2
- fomt ] T Stop Freq
. e il 5.83750000 GHz
3‘0 PLLT L T ! 1 e |
dBm CF Step
1 1 ! ] s L 2 20000000 MHz
LoAv Auto Man

Vi sz Freq Offset
$3 FC : : : 0.00000000 Hz

off): | 1 1 .
FTun Signal Track

Swp : On Off

Center 5.825 00 GHz Span 25 MHz
#Res BW 100) kHz VBW 300 kHz #Sweep 20 ms (601 pts)
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

8.5.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5745 17.6065
Mid 5785 17.6068
High 5825 17.5904

Page 96 of 165

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: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012
IC: 579C-A1469

99% BANDWIDTH

99% BANDWIDTH LOW CH

- Agilent 08:42:47

Nov 1, 2012

R T [ Measure |

)

Zh Freq

Occupied Bandwidth

5.745 GHz

Trig  Free

IAvemgss: 100

|

Meas Off

Project: 12U14680
Ref 20 dBm

Channel Power

ZSamp|

Atten 30 dB

Log

Occupied BWY

10
dB/

Offst
7.2

ACP

dB

Center 5.745 ﬂﬁ GHz
ZRes BW 39) kHz

VBW 1.2 MHz

Span 40 MHz

#Sweep 100 ms (601 pts)

Multi Carrier
Power

| Transmit Fraq Error
| x dB Bandwidth

”Occupied Bandwidth
17.6065 MHz

Occ BW % Pwr
x dB

-1.023 kHz
21114 MHz"

99.00 %
-26.00 dB

Power Stat
CCDF

More

10f2

99% BANDWIDTH MID CH

= Agilent 09:03:56

Nov 1, 2012

R T [ Measure |

Ch Freg

Occupied Bandwidth

5785 GHz

Trig  Free

IAvemgss: 100

|

)

Meas Off

Project: 12U14680
Ref 20 dBm

Atten 30 dB

Channel Power

ZSamp|

Log

Occupied BWY

10
dB/

Offst
7.2

ACP

dB

Center 5.785 ﬂﬁ GHz
#Res BW 39) kHz

VBW 1.2 MHz

Span 40 MHz

#Sweep 100 ms (601 pts)

| Transmit Fraq Error
| x dB Bandwidth

Occupied Bandwidth

Occ BW % Pwr
x dB

17.6086 MHz

3037 kHz
2L MH

99.00 %
-26.00 dB

Multi Carrier
Power

Power Stat
CCDF

More
10f2
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012
IC: 579C-A1469

99% BANDWIDTH HIGH CH
% Agilent 9:21:28 Nov1,2012

R T [ Measure |

Zh Freq
Occupied Bandwidth

5.825 GHz

Ia'-‘-verages: 100

Meas Off

Project: 12U14680
Ref 20 dBm

Atten 30 dB

ESamp|

Log

10
dB/

Offst
7.2

Channel Power

L ‘ ACP

Occupied BW

dB

|

|

K
il

|

L

Center 5.825 DO GHz
#Res BW 39) kHz

VBW 1.2 MHz

Span 40 MHz

#Sweep 100 ms (601 pts)

Multi Carrier
Power

| Transmit Fraq Ermror
| x dB Bandwidth

| Occupied Bandwidth
17.5904 MHz

Occ BW % Pwr
x dB

4171 kHz
21.286 MHz”

99.00 %
-26.00 dB

5

Power Stat
CCDF

More

10f2

Page 98 of 165

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: 12U14680-2

FCC ID: BCGA1469

DATE: DECEMBER 17, 2012

IC: 579C-A1469

8.5.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.9 dB (including 10 dB pad and 0.9 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency] Power
(MHz) (dBm)
Low 5745 19.50
Mid 5785 19.50
High 5825 19.50
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

8.5.4. OUTPUT POWER

LIMITS

FCC §15.247
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

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 12U14680-2

DATE: DECEMBER 17, 2012
FCC ID: BCGA1469

IC: 579C-A1469
RESULTS
Limits
Channel |Frequency | Directional FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 5745 2.62 30.00 30 36 30.00
Mid 5785 2.62 30.00 30 36 30.00
High 5825 2.62 30.00 30 36 30.00
Results
Channel |Frequency| Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 5745 27.92 27.92 30.00 -2.08
Mid 5785 27.57 27.57 30.00 -2.43
High 5825 27.61 27.61 30.00 -2.39
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REPORT NO: 12U14680-2

DATE: DECEMBER 17, 2012
FCC ID: BCGA1469

IC: 579C-A1469

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH
- Agilent 03:47:03 Nov1,2012 T |Freg/Channel

Project: 12014680 A Mkrl 1512 MHz Conter F
AT dB Atten 30 d Band Pwr 27.92 dB enter Freq
:;:2323 47 dEm en 30 dB an wrl 27.92 dBm 574500000 GHz

P et s N I e

Start Freq
5.73250000 GHz

Stop Freq
575750000 GHz

CF Step
2.50000000 MHz
Auto Man

Vi s2 Freq Offset
$3 FC : 1 : 0.00000000 Hz

aff):

FTun . . . Signal Track
Swp On Off

Center 5.745 00 GHz Span 25 MHz
#Res BW 1 MHz ZVBW 3 MHz Sweep 20 ms (601 pts)

OUTPUT POWER, Chain 0 MID CH
- Agilent 09:08:01 Nov1,2012 T |Freg/Channel

Project: 12U14680 A Mkr1 15.08 MHz
:;L :fm dEm Atten 30 dB BTnd Pwrl 2757 dBm 5_%?3&%5@%

Start Freq
5.77250000 GHz

Stop Freq
579750000 GHz

CF Step
2.50000000 MHz
Auto

Vi s2 Freq Offset
$3 FC : : : 0.00000000 Hz

alf): ! ! ! .
FTun Signal Track
Swp On

Center 5.785 00 GHz Span 25 MHz
#Res BW 1 MHz ZVBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

OUTPUT POWER, Chain 0 HIGH CH
- Agilent 09:37:38 Nov 1, 2012 T |Freg/Channel

Project: 12U14680 A Mkr1 1512 MHz

' Center Freq
Ref 21.92 Atten 30 dB Band Pwr 27.61 dB
ook [ o — ™| 582500000 GHz

Log ¢ o v " o N Mhirens_ b -

Lot Start Freq
dB/ [/ | | Al 581250000 GHz

offst | m )
7.2 .

dB | | | Stop Freq
583750000 GHz

CF Step

. B 250000000 MHz
ZLgAv Auto Man

Vi sz Freq Offset
$3 FC : : : 0.00000000 Hz

off): | 1 1 .
FTun Signal Track

Swp : On Off

Center 5.825 00 GHz Span 25 MHz
#Res BW 1 MHz EVBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

8.5.5. PSD

LIMITS

FCC §15.247
IC RSS-210 A8.2

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

PSD Results

Channel [ Frequency | Chain O | Limit Margin

Meas
(MHz) (dBm) | (dBm)| (dB)

Low 5745 -3.78 8.0 -11.8
Mid 5785 -5.62 8.0 -13.6
High 5825 -3.92 8.0 -11.9
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REPORT NO: 12U14680-2

DATE: DECEMBER 17, 2012
FCC ID: BCGA1469

IC: 579C-A1469

PSD, Chain O

PSD, Chain 0 LOW CH
- Agilent 08:53:31 Nov1,2012 T
Project: 12014680 Mkr1 5.743 70 GHz

Ref 20 dBm -3.78 dBm
#Peak

Freg/Channel

Center Freq
5.74558000 GHz

Atten 30 dB

Start Freq
5,73308000 GHz

Stop Freq
5.75808000 GHz

CF Step
2.50000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.745 58 GHz
#Res BW 3 kHz

Span 25 MHz |

ZVBW 10 kHz Sweep 9.32 s (601 pts)

i Agilenf 19:11:59 Nov 1, 2012

T

Freg/Channel

Project: 12U14680
Ref 20 dBm

Atten 30 dB

Mkir1 5.784 00 GHz
5.62 dBm

Center Freq

ZPeak

£.78567000 GHz

Start Freq
5,77317000 GHz

Stop Freq
579817000 GHz

CF Step

A

Center 5.785 67 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 25 MHz |

Sweep 9.32 s (601 prs)

250000000 MHz
uta Man

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

PSD, Chain 0 HIGH CH
- Agilent 09:42:14 Nov1,2012 T |Freg/Channel

Project: 12U14680 Mkr1 5.825 25 GHz Cortor F
Ref 20 dB Atten 30 dB 3.92 dB enter Freq
“Peak [ —— —= || 582375000 GHz

Log

10 5 [ 1 Start Freq
dB/ | | : 2 I 581125000 GHz
Offst J
7.2 P05 1Y O Prvrg W ey

dB 1 i _..- e s S [t e e T Stop Freq
o ; - ' 583625000 GHz

B I Il ] I |
dBm CF Step

‘ . - +- - . -1 250000000 MHz
#PAvg| 4 fo A2 o | |Auto Man

Vi sz Freq Offset
$3 FC : : : 0.00000000 Hz

aff): 1 1 1 .
FTun Signal Track

Swp On Off

Center 5.823 75 GHz Span 25 MHz |
#Res BW 3 kHz #VBW 10 kHz Sweep 9.32 s (601 pts)

Page 106 of 165

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: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

8.5.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012
IC: 579C-A1469

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

i Agilent 09:12:37 Nov 1, 2012

T |Freg/Channel

Project: 12U14680
Ref 20 dBm

Atten 30 dB

Mkir1 5.783 8 GHz
8.47 dBm

Center Freq

#Peak
Log
10

dB
Offst
7.2

dB

DI
A15
dBm

LgAv

5.78500000 GHz

Start Freq
5.75500000 GHz

Stop Freq
581500000 GHz

CF Step
£.00000000 MHz
Auto Ma

V1 S2
S3 FC

off):
FTun
Swp

Freq Offset
0.00000000 Hz

Signal Track
On

Center 5.785 0 GHz
#Res BW 100) kHz

ZVBW 300 kHz

Span 60 MHz
Sweep 5.76 ms (601 pts)
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
i Agilent 08:54:39 Nov1,2012 T |Freg/Channel

Project: 12U14680 Mki1 5.743 7 GHz

Center Freq
Ref 20 dB Atten 30 dB 8.61 dB
“Poak [— =l M 572500000 GHz

: Start Freq
y | 5,69500000 GHz

: Stop Freq
5.75500000 GHz

dBm L CF Step

6.00000000 MHz
LoAv Auto Man
Vi S2 b Freq Offset
$3 FChpplleannleT T 0.00000000 Hz

AA

aff): : : : .
FTun Signal Track

Swp : On Off

Center 5.725 0 GHz Span 60 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 5.76 ms (601 ps) |

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
% Agilent 09:44:05 Nov 1, 2012 T |Freg/Channel

Project: 12U14680 Mkr1 5.827 48 GHz

Center Freq
Ref 20 dB Atten 30 dB 8.41 dB
#;egk = e M 585000000 GHz

Start Freq
£.81500000 GHz

B ! — - ; Stop Freq
= _ £.88500000 GHz

116 [ [ | Tk '
dBm | | A CF Step

I (AN VA L. 7.00000000 MHz
LgAv Auto Man

V1 S2

Wk, Freq Offset
S3 FC ! } { L AR it o il 000000000 Hz

aff): ! ! 1 .
FTun Signal Track

Swp On

Center 5.850 00 GHz Span 70 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6.72 ms (601 prs)

Page 109 of 165

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: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012
IC: 579C-A1469

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

i Agilent 08:55:42 Nov 1, 2012

T

Freg/Channel

Project: 12U14680
Ref 20 dBm

Atten 30 dB

Mki2 3.827 GHz
45.69 dBm

ZPeak

dBm

Center Freq
20.0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
40.0000000 GHz

LgAv

CF Step
3.99700000 GHz

Start 30 MHz
ZRes BW 100 kHz

ZVBW 300 kHz

Stop 40.000 GHz
Sweep 3.82 s (2001 pts)

Madker Trace
1 ()]
2 (O]

X, Axis
5.746 GHz
3.827 GHz

Amplitude
5.18 dBm
45 69 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

i Agilenf 19:14:48 Nov 1, 2012

T

Freg/Channel

Project: 12014680
Ref 20 dBm

Atten 30 dB

Mki2 3.847 GHz
45.29 dBm

ZPeak

Center Freq
20.0150000 GHz

Start Freq
30.0000000 MHz

dBm

Stop Freq
40.0000000 GHz

LgAv

CF Step
3.99700000 GHz
Auto Man

Start 30 MHz
ZRes BW 100 kHz

ZVBW 300 kHz

Stop 40.000 GHz
Sweep 3.82 s (2001 pts)

Madker Trace
1 ()]

X, Axis
5.786 GHz
3.847 GHz

Amplitude
663 dBm
-45.29 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 12U14680-2

DATE: DECEMBER 17, 2012
FCC ID: BCGA1469

IC: 579C-A1469

OUT OF BAND HIGH CH
i Agilenf 19:45:27 Nov 1,2012 T
Project: 12U14680

Freg/Channel

Mki2 3.887 GHz

Center Freq
Atten 30 dB 4531 dB
:e;i ig dBm en 30 ¢ || 200150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
el 400000000 GHz

CF Step
3.99700000 GHz

Start 30 MHz Stop 40.000 GHz Freq Offset
#Res BW 100 kHz #VBW 300 kHz Sweep 3.82 s (2001 pts) 0 DDDU%JEIJ Hz
Marker )

X, Aois Amplitude
5826 GHz 6.95 dBm

3887 GHz -35.31 dBm Slgnal Track
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

8.6. 802.11n HT40 MODE IN THE 5.8 GHz BAND

8.6.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with the RBW set between 1% and
5% of the EBW, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel|Frequency|6 dB Bandwidth|Minimum Limit
(MHz) (MHz) (MHz)
Low 5755 35.170 0.5
High 5795 35.170 0.5
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012
IC: 579C-A1469

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
- Agilent 10:14:11 Nov 1, 2012

R T

Project: 12U14680

Ref 20 dBm Atten 30 dB

A& Mkrl 3517 MHz
-1.46 dB

#Peak

dBm
LgAv

Clear Write

Max Hold

Min Hold

V1 S2
S3 FC

aff):
FTun
Swp

Center 5.755 00 GHz

ZRes BW 100) kHz VBW 300 kHz

Span 50 MHz
#Sweep 20 ms (601 pts)

View

6 dB BANDWIDTH HIGH CH
% Agilent 10:29:38 Nov1,2012

RL

Freg/Channel

Project: 12U14680

Ref 20 dBm Atten 30 dB

A& Mkr1 3517 MHz
1.35 dB

#Peak
Log

10
dB/
Offst
7.2
dB

09
dBm

LgAv

V1 S2
S3 FC

off):
FTun
Swp

Center Freq
5.79500000 GHz

Start Freq
£,77000000 GHz

Stop Freq
582000000 GHz

CF Step
500000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Center 5.795 00 GHz

ZRes BW 100) kHz VBW 300 kHz

Span 50 MHz
#Sweep 20 ms (601 pts)

Signal Track
On Off
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

8.6.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5755 35.9325
High 5795 35.9113
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012

IC: 579C-A1469

99% BANDWIDTH

99% BANDWIDTH LOW CH

- Agilent 10:15:22 Nov 1, 2012

RL

[Measure |

)

Zh Freq
Occupied Bandwidth

5.755 GHz

Trig  Free

IAvemgss: 100 I I

Meas Off

I Channel Power

Project: 12U14680
Ref 20 dBm

ZSamp|

Atten 30 dB

Log

Occupied BWY

10
dB/

Offst
7.2

ACP

dB

Multi Carrier

Center 5.755 OIGHz
ZRes BW 620) kHz

VEW 1.8 MHz

Span 60 MHz
#Sweep 100 ms (601 pts)

”Occupied Bandwidth

| Transmit Fraq Error
| x dB Bandwidth

35.9325 MHz

-16.313 kHz
45.355 MHz®

Occ BW % Pwr
x dB

99.00 %
-26.00 dB

Power

99% BANDWIDTH HIGH CH

i Agilent 10:36:18 Nov 1, 2012

R T | BWWiAvg |

Zh Freq
Occupied Bandwidth

5.795 GHz

620.0 kHz

Res BW

Project: 12U14680
Ref 20 dBm

ZSamp|

Atten 30 dB

Log

10
dB/

Offst
7.2

dB

Center 5.795 OIGHz
#Res BW 620) kHz

VEW 1.8 MHz

Span 60 MHz
#Sweep 100 ms (601 pts)

| Transmit Frzq Error
| x dB Bandwidth

35.9113 MHz

-1.351 kHz
41.850 MHz

99.00 %
-26.00 dB

Occ BW % Pwr
x dB
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

8.6.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.9 dB (including 10 dB pad and 0.9 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Channel |[Frequency] Power
(MHz) (dBm)
Low 5755 19.50

High 5795 19.50
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

8.6.4. OUTPUT POWER

LIMITS

FCC §15.247
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

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469

IC: 579C-A1469
RESULTS
Limits
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 5755 2.62 30.00 30 36 30.00
High 5795 2.62 30.00 30 36 30.00
Results
Channel |Frequency| Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 5755 28.22 28.22 30.00 -1.78
High 5795 28.38 28.38 30.00 -1.62
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH
- Agilent 10:16:56 Nov 1,2012 T |Freg/Channel

Project: 12014680 A Mkrl 3517 MHz

. Center Freq
86 (B Atten 30 d Band P 22 48
:;L;Ei 86 dEm en 30 dB Ia“ wr 2822 dBm__If £ 22200000 GHz

|
Start Freq
5.73000000 GHz
o Stop Freq
5.78000000 GHz

CF Step
500000000 MHz
Auto Man

Vi s2 Freq Offset
$3 FC t f t 0.00000000 Hz
aff): ! ! I .

FTun Signal Track
Swp On Off
Center 5.755 00 GHz Span 50 MHz ‘

#Res BW 1 MHz ZVBW 3 MHz Sweep 20 ms (601 pts) |

OUTPUT POWER, Chain 0 HIGH CH
i Agilent 15:42:00 Nov9, 2012 R T |Freg/Channel

Project: 12U14680 A Mkl 3517 MHz Center E

Ref 19.16 dE Atten 20 dB Band Pwr 28.33 dB enter Freq

#Peak [ = T W'| ™| 579500000 GHz
o :

L4 ) RPN s bl

10 [ | 5 Start Freq

dB/ _ | [ 5.77000000 GHz

Offst .

109 i '
dB 1 1 1 Stop Freq
5.82000000 GHz

CF Step

5.00000000 MHz
HLgAv Auto Man

V1 S2 Freq Offset
$3 FC : : : 0.00000000 Hz

:;(11'];:11 . . . Signal Track

Swp : On Off

Center 5.795 00 GHz Span 50 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

8.6.5. PSD

LIMITS

FCC §15.247
IC RSS-210 A8.2

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
PSD Results
Channel [ Frequency | Chain O | Limit |Margin
Meas
(MHz) | (dBm) |(dBm)| (dB)
Low 5755 -7.47 8.0 -15.5
High 5795 -7.15 8.0 -15.2
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REPORT NO: 12U14680-2

DATE: DECEMBER 17, 2012
FCC ID: BCGA1469

IC: 579C-A1469

PSD, Chain O

PSD, Chain 0 LOW CH
i Agilent 10:19:28 Nov 1, 2012 T
Project: 12114680 Mki1 5.750 63 GHz

Ref 20 dBm 7.47 dBm
#Peak

Freg/Channel

Atten 30 dB

Center Freq
5.75255000 GHz

Start Freq

| 5.72755000 GHz

Stop Freq
577755000 GHz

CF Step
500000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.752 55 GHz

#Res BW 3 kHz #VBW 10 kHz

Span 50 MHz"‘
Sweep 18.64 s (601 pts) |

PSD, Chain 0 HIGH CH
i Agilent 15:44:58 Nov9, 2012

R T

Freg/Channel

Project: 12U14680
Ref 20 dBm

Atten 20 dB

Mkr1 5.795 00 GHz
7.15 dBm

Center Freq

Peak 5.79875000 GHz

Start Freq
£,77375000 GHz

Stop Freq
582375000 GHz

CF Step
500000000 MHz
o lAute Man

Freq Offset
0.00000000 Hz

mif): .
FTun Signal Track
SWP 1 On Qir

Center 5.798 75 GHz

Span 50 MHz |
#Res BW 3 kHz

Sweep 18.64 s (601 pts)

#VBW 10 kHz
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

8.6.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.

RESULTS
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
% Agilent 10:21:16 Nov1,2012 T  |Freg/Channel

Project: 12U14680 Mki1 5.750 00 GHz

Center Freq
Ref 20 dB Atten 30 dB 6.52 dB
“Poak [— =l M 572500000 GHz

Start Freq
! | 567500000 GHz

7 Stop Freq
577500000 GHz

dBm ik " CF Step

10.0000000 MHz

LgAv Auto Man

Vi s2| v Freq Offset
$3 FC : : : 0.00000000 Hz
off):

FTun .. . .. Signal Track
Swp | On Qir

Center 5.725 00 GHz Span 100 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 9.56 ms (601 prs) |

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
% Agilent 10:44:20 Nov 1, 2012 T |Freg/Channel

Project: 12U14680 Mkr1 5.792 50 GHz

Center Freq
Ref 20 dB Atten 30 dB 457 dB
#;egk = e M 585000000 GHz

Start Freq
577500000 GHz

. / | 1 | 5.92500000 GHz
154 " Y '
dBm | gl CF Step
F— T T 15.0000000 MHz
LgAv uto Man

V1 S2 Pihatal Freq Offset
S3 FC 1 1 1 - L. N TN PR T T T 0.00000000 Hz

aff): ! ! 1 .
FTun Signal Track

Swp On

Center 5.850 00 GHz Span 150 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 14.36 ms (601 prs)
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012

IC: 579C-A1469

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
i Agilent 10:22:31 Nov1,2012

T

Freg/Channel

Project: 12U14680
Ref 20 dBm

Atten 30 dB

Mki2 3.827 GHz
46.11 dBm

ZPeak

Center Freq
20.0150000 GHz

9

Mo

Y LY T e e

Start Freq
30.0000000 MHz

Stop Freq

40.0000000 GHz

dBm
LgAv

CF Step
3.99700000 GHz
Auto Man

Start 30 MHz
#Res BW 100 kHz

ZVBW 300 kHz

Stop 40.000 GHz
Sweep 3.82 s (2001 pts)

Mader Trace
1 ()]
2 (]

X, Auis
5.746 GHz
3827 GHz

Amplitude
2.07 dBm
-45.11 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

]

OUT OF BAND HIGH CH
i Agilent 10:45:30 Nov 1, 2012

T

Freg/Channel

Project: 12U14680
Ref 20 dBm

Atten 30 dB

Mki2 3.867 GHz
45.10 dBm

Center Freq

#Peak
Log

10
dB/

Offst

20.0150000 GHz

Start Freq
30.0000000 MHz

7.2
dB

D1

Lo

Stop Freq
40.0000000 GHz

154
dBm

LgAv

CF Step
3.99700000 GHz
Auto Man

Start 30 MHz
ZRes BW 100 kHz

ZVBW 300 kHz

Stop 40.000 GHz
Sweep 3.82 s (2001 pts)

Madker Trace
1 ()]
2 (O]

X, Pois
5.786 GHz
3867 GHz

Amplitude
5.04 dBm
-45.10 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off

|
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012
IC: 579C-A1469

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§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/im)at3m (dBuV/m) at 3 m
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: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

9.2. TRANSMITTER ABOVE 1 GHz
9.3. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
i Agilent 21:08:52 Oct 23, 2012 R T |Freg/Channel

Project: Mkr1 2.384 67 GHz Conter F

\ enter Freq
2;:;:0 dByY #Atten 0 dB 61.28 dBpV 235000000 GHz
Log 1

10 [ | Start Freq

dB/ | | | : I | 2.31000000 GHz
Offst J

32.2
dB | | | Stop Freq
o 2.39000000 GHz
74.0 [ [ [ '
dBpY P CF Step
T i " 8.00000000 MHz
Auto Man

LogAy

S1 V2 Freq Offset
53 FC : : : 0.00000000 Hz

;gf_)un " [ [ Signal Track

Swp { } On Off

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 prs)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
% Agilent 21:11:49 Oct 23,2012 R T [Freg/Channel

Project: Mkr1 2.388 80 GHz

: Center Freq
Ref 110 dByY #Atten 0 dB 52.141 dByY
P ml |l 2:35000000 GHz

Log

10 [ Start Freq
dB/ | | [ 2.31000000 GHz
Offst .
32.2

dB | | | Stop Freq
e 2.39000000 GHz

> | ! ! |
dBuV CF Step

8.00000000 MHz
#PAvg | | | of|[Auto Man)
100 _ _ e -

S1 W3 ' Freq Offset
53 F§ : : : 0.00000000 Hz

;Elf')un .. . . Signal Track

Swp ! On Off

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 prs)
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012
IC: 579C-A1469

LOW CHANNEL RESTRICTED, PEAK, VERT

i Agilenf 21:24:36 Oct 23, 2012

R T

Freg/Channel

Project:
Ref 110 dBy'v

#Atten 0 dB

Mkr1 2.313 07 GHz
59.91 BV

Center Freq

#Peak
Log

10
dB/
Offst
32.2
dB

DI
74.0
dBpV

LAy

2.35000000 GHz

Start Freq
2,31000000 GHz

Stop Freq
2.39000000 GHz

CF Step
8.00000000 MHz
Auto Man

S1 V2
S3 FC

a(f):
FTun

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

Stop 2.390 00 GHz

#VBW 3 MHz Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

On Off

LOW CHANNEL RESTRICTED, AVERAGE, VERT

i Agilenf 21:27:01 Oct 23, 2012

R T

Freg/Channel

Project:

Ref 110 dBp'v #Atten 0 dB

Mkr1 2.388 67 GHz
49.028 BV

#Awy
Log

10
dB/
Offst
32.2
dB

DI
54.0
dBpV

#P Awg
100

S1 W3
S3 FS

a(f)
FTun

Swp

A
—

Center Freq
2.35000000 GHz

Start Freq
2,31000000 GHz

Stop Freq
2.39000000 GHz

CF Step
8.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track

On Off

Start 2.310 00 GHz
#Res BW 1 MHz

Stop 2.390 00 GHz

#VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012

IC: 579C-A1469

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
% Agilent 21:33:02 Oct 23,2012

R T

Freg/Channel

Project:
Ref 110 dBy'Y

#Atten 0 dB

Mki1 2.487 350 0 GHz
60.62 dBpV

Center Freq

#Peak

2.49175000 GHz

Start Freq
2.48350000 GHz

Stop Freq

250000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz
#Res BW 1 MHz

ZVBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ
% Agilent 21:34:31 Oct 23,2012

R T

Freg/Channel

Project:
Ref 110 dBpv

#Atten 0 dB

Mki1 2.488 780 0 GHz
50,449 dByY

Center Freq
2.49175000 GHz

Start Freq
2.48350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz
ut

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012
IC: 579C-A1469

HIGH CHANNEL BANDEDGE, PEAK, VERT

i Agilenf 21:38:33 Oct 23, 2012

R T

Freg/Channel

Project:

Ref 110 dBy'v #Atten 0 dB

Mki1 2.495 930 0 GHz
59.50 BV

Center Freq

#Peak
Log

10
dB/
Offst
324
dB

DI
74.0
dBpV

LAy

2.49175000 GHz

Start Freq
2,48350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz
uto Man

51 M2
S3 FC

a(f):
FTun

Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

Stop 2.500 000 0 GHz

#VBW 3 MHz Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

HIGH CHANNEL BANDEDGE, AVERAGE, VERT

i Agilenf 21:41:02 Oct 23, 2012

R T

Freg/Channel

Project:

Ref 110 dBp'v #Atten 0 dB

Mki1 2.498 817 5 GHz
48.764 BV

#Awy
Log

10
dB/
Offst
324
dB

DI
54.0
dBpV

#P Awg
100

S1 W3
S3 FS

a(f)
FTun

Swp

Center Freq
2.49175000 GHz

Start Freq
2,48350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man
Freq Offset
0.00000000 Hz

Signal Track

On Off

Start 2.483 500 0 GHz
#Res BW 1 MHz

Stop 2.500 000 0 GHz

VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Test Engr: Tom Chen

Date: 11/03/12

Project #: 12U14680
Company: Apple

Test Target: FCC Class B
Mode Oper: 802.11b TX mode

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

f Dist | Read AF | CL| Amp |DCorr| Fltr | Corr. | Limit |Margin|{Ant. Pol.
GHz (m) | dBuV | dB/m | dB dB dB dB |[dBuV/m dBuV/m| dB VIH

2412 MHz 11b
4.824 3.0 45.8 33.1 | 6.3 | -35.5 0.0 0.0 49.7 74.0 -24.3
4.824 3.0 41.4 33.1 | 6.3 | -35.5 0.0 0.0 45.2 54.0 -8.8
4.824 3.0 43.2 33.1 ] 6.3 ] -355 0.0 0.0 47.0 74.0 -27.0
4.824 3.0 43.3 33.1 | 6.3 | -35.5 0.0 0.0 47.1 54.0 -6.9
2437 MHz 11b
4.874 3.0 43.5 33.1 | 6.3 | -35.5 0.0 0.0 47.5 74.0 -26.5
4.874 3.0 42.4 33.1 | 6.3 | -35.5 0.0 0.0 46.4 54.0 -7.6
4.874 3.0 41.8 33.1 | 6.3 | -355 0.0 0.0 45.7 74.0 -28.3
4.874 3.0 36.6 33.1 | 6.3 | -35.5 0.0 0.0 40.6 54.0 -13.4
2462 MHz 11b
4.924 3.0 41.8 33.2 | 6.3 | -35.5 0.0 0.0 45.9 74.0 -28.1
4.924 3.0 35.7 33.2 | 6.3 | -35.5 0.0 0.0 39.8 54.0 -14.2
4.924 3.0 40.7 33.2 | 6.3 | -35.5 0.0 0.0 44.7 74.0 -29.3
4.924 3.0 36.6 33.2 | 6.3 | -35.5 0.0 0.0 40.6 54.0 -13.4
Rev. 4.1.2.7

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

< Llx|T
> o|>|v

< L|x|T
>|o|>|v

| L<|T|T
>|o|>|o

Page 130 of 165

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: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

9.4. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL 1)

LOW CHANNEL 1 RESTRICTED, PEAK, HORIZ
% Agilent 220511 Oct 23,2012 R T [Freg/Channel

Project: Mkr1 2.388 80 GHz

‘ Center Freq
Ref 110 dByY #Atten 0 dB 70.08 dByY
poak [ ml | 235000000 GHz

Log |

10 Start Freq

dB/ | | | ! 2.31000000 GHz

Offst ]

32.2

dB | | | Stop Freq
2.39000000 GHz

DI ! ! ! o .

740
dBLV bt CF Step

I m 8.00000000 MHz
LoAv | Auto Man

S1 V2 Freq Offset
S3 FC : : : 0.00000000 Hz
AA .

;Elf')un ; . . Signal Track

Swp On Off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts) |

LOW CHANNEL 1 RESTRICTED, AVERAGE, HORIZ
i Agilenf 22:09:32 Oct 23, 2012 R T |Freg/Channel

Project: Mkr1 2.389 20 GHz Conter F
Ref 110 dByV #Atten 0 dB 53.138 dByV enter Freq
vy [ s =¥ 235000000 GHz

Log

10 Start Freq
dB/ | | [ 2.31000000 GHz
Offst

32.2 '
dB | | | Stop Freq

DI 2.35000000 GHz

N | ! ! |
dBuV CF Step

§.00000000 MHz
#PAvg | | | Auto Ma
100

S1 W3 | ' Freq Offset
S3 FS : : : 0.00000000 Hz

AA
n(f)' 1 : | .
FTun Signal Track
Swp On Off

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012

IC: 579C-A1469

LOW CHANNEL 1 RESTRICTED, PEAK, VERT
% Agilent 22113:26 Oct 23,2012

R T

Freg/Channel

Project:
Ref 110 dBy'v

#Atten 0 dB

Mkr1 2.335 47 GHz
58.90 BV

Center Freq

#Peak
Log

10
dB/
Offst
32.2
dB

DI
74.0
dBpV

LAy

2.35000000 GHz

Start Freq
2,31000000 GHz

Stop Freq

2.35000000 GHz

S1 V2
S3 FC

a(f):
FTun

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

LOW CHANNEL 1 RESTRICTED, AVERAGE, VERT

i Agilenf 22:14:41 Oct 23, 2012

R T

Freg/Channel

Project:
Ref 110 dBp'v

#Atten 0 dB

Mkr1 2.338 00 GHz
48.582 BV

#Awy
Log

10
dB/
Offst
32.2
dB

DI
54.0
dBpV

#P Awg
100

Center Freq
2.35000000 GHz

Start Freq
2,31000000 GHz

Stop Freq
2.39000000 GHz

CF Step

£.00000000 MHz
Auto Man

S1 W3
S3 FS

a(f)
FTun

Swp

Freq Offset

0.00000000 Hz

Signal Track
On Off

Start 2.310 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012
IC: 579C-A1469

RESTRICTED BANDEDGE (LOW CHANNEL 2)

LOW CHANNEL 2 RESTRICTED, PEAK, HORIZ
% Agilent 22:20:115 Oct 23,2012 R T

Project: Mkr1 2.385 07 GHz

g Center Freq
Ref 110 dByY #Atten 0 dB 65.61 dByY
poak [ ml | 235000000 GHz

Freg/Channel

Start Freq

| 2.31000000 GHz

Stop Freq
2.39000000 GHz

? CF Step
- 8.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track

On

Off

Start 2.310 00 GHz

#Res BW 1 MHz VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

]

|

i Agilenf 22:22:28 Oct 23, 2012

R T

Peak Search

Project:

Ref 110 dBy'v #Atten 0 dB

Mkr1 2.389 60 GHz
53.018 BV

MNext Peak

'Marker _
12.389600000 GHz

3.018 dBpV

Starnt EEMEI GHz

#Res BW 1 MHz VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

‘ Next Pk Right
‘ Next Pk Left
‘ Min Search
‘ Pk-Pk Search |
‘ Mkr © CF

More
‘ 10f2 .

|
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012

IC: 579C-A1469

LOW CHANNEL 2 RESTRICTED, PEAK, VERT
% Agilent 22:27:54 Oct 23,2012

R T

Freg/Channel

Project:
Ref 110 dBy'v

#Atten 0 dB

Mkr1 2.330 53 GHz
58.90 BV

Center Freq

#Peak
Log

10
dB/
Offst
323
dB

DI
74.0
dBpV

LAy

2.35000000 GHz

Start Freq
2,31000000 GHz

Stop Freq

2.35000000 GHz

51 M2
S3 FC

a(f):
FTun

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

LOW CHANNEL 2 RESTRICTED, AVERAGE, VERT

i Agilenf 22:29:13 Oct 23, 2012

R T

Freg/Channel

Project:
Ref 110 dBp'v

#Atten 0 dB

Mkr1 2.330 93 GHz
48.629 BV

#Awy
Log

10
dB/
Offst
323
dB

DI
54.0
dBpV

#P Awg
100

Center Freq
2.35000000 GHz

Start Freq
2,31000000 GHz

Stop Freq
2.39000000 GHz

CF Step

£.00000000 MHz
Auto Man

51 W3
S3 FS

a(f)
FTun

Swp

Freq Offset

0.00000000 Hz

Signal Track
On Off

Start 2.310 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)
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REPORT NO: 12U14680-2

DATE: DECEMBER 17, 2012
FCC ID: BCGA1469

IC: 579C-A1469

AUTHORIZED BANDEDGE (HIGH CHANNEL 10)

HIGH CHANNEL 10 BANDEDGE, PEAK, HORIZ
i Agilent 18:18:22 Oct 24,2012 R T

Project: 12U14680 Mki1 2.483 555 0 GHz

Ref 110 dBpv 65.26 dBpY
#Peak

Freg/Channel

#Atten 0 dB

Center Freq
2.49175000 GHz

Start Freq
2.48350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz

Stop 2.500 000 0 GHz
#Res BW 1 MHz

ZVBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL 10 BANDEDGE, AVERAGE, HORIZ
% Agilent 38:19:28 Oct 24,2012

R T

Freg/Channel

Project: 12U14680
Ref 110 dBpv

#Atten 0 dB

Mki1 2.483 665 0 GHz
52.556 BV

Center Freq

2.49175000 GHz

Start Freq
2.48350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz

ut

Freq Offset
0.00000000 Hz

Signal Track
On

Start 2.483 500 0 GHz

Stop 2.500 000 0 GHz
#Res BW 1 MHz

Sweep 1 ms (601 pts)

VBW 3 MHz
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012

IC: 579C-A1469

HIGH CHANNEL 10 BANDEDGE, PEAK, VERT
% Agilent 18:24:28 Oct 24,2012

R T

Freg/Channel

Project: 12U14680
Ref 110 dBy'v

#Atten 0 dB

Mki1 2.497 827 5 GHz
59.44 dBpY

Center Freq

#Peak
Log

10
dB/
Offst
324
dB

DI
74.0
dBpV

LAy

2.49175000 GHz

Start Freq
2.48350000 GHz

Stop Freq

2.50000000 GHz

CF Step

1.65000000 MHz
uto Man

S1 V2
S3 FC

a(f):
FTun

Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

£VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

HIGH CHANNEL 10 BANDEDGE, AVERAGE, VERT

i Agilenf 08:25:54 Oct 24, 2012

R T

Freg/Channel

Project: 12U14680
Ref 110 dBp'v

#Atten 0 dB

Mki1 2.485 837 5 GHz
48.908 BV

#Awy
Log

10
dB/
Offst
324
dB

DI
54.0
dBpV

#P Awg
100

Center Freq
2.49175000 GHz

Start Freq
2,48350000 GHz

Stop Freq
2.50000000 GHz

CF Step

1.65000000 MHz
uto Man

51 Wi
S3 FS

a(f)
FTun

Swp

Freq Offset

0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)
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REPORT NO: 12U14680-2

DATE: DECEMBER 17, 2012
FCC ID: BCGA1469

IC: 579C-A1469

AUTHORIZED BANDEDGE (HIGH CHANNEL 11)

HIGH CHANNEL 11 BANDEDGE, PEAK, HORIZ
% Agilent 38:10:53 Oct 24,2012 R T

Project: 12U14680 Mki1 2.483 637 5 GHz

Ref 110 dBpv 70.18 dBpV
#Peak

Freg/Channel

#Atten 0 dB

Center Freq
2.49175000 GHz

Start Freq
2.48350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz

Stop 2.500 000 0 GHz
#Res BW 1 MHz

ZVBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL 11 BANDEDGE, AVERAGE, HORIZ
i Agilent 38:11:47 Oct 24,2012

R T

Freg/Channel

Project: 12U14680
Ref 110 dBpv

#Atten 0 dB

Mki1 2.483 747 5 GHz
53.028 BV

Center Freq

2.49175000 GHz

Start Freq
2.48350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz

ut

Freq Offset
0.00000000 Hz

Signal Track
On

Start 2.483 500 0 GHz

Stop 2.500 000 0 GHz
#Res BW 1 MHz

Sweep 1 ms (601 pts)

VBW 3 MHz
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012

IC: 579C-A1469

HIGH CHANNEL 11 BANDEDGE, PEAK, VERT
i Agilent 38:07:11 Oct 24,2012

R T

Freg/Channel

Project: 12U14680
Ref 110 dBy'v

#Atten 0 dB

Mki1 2.495 600 0 GHz
60.25 dByY

Center Freq

#Peak
Log

10
dB/
Offst
324
dB

DI
74.0
dBpV

LAy

2.49175000 GHz

Start Freq
2,48350000 GHz

Stop Freq

250000000 GHz

CF Step

1.65000000 MHz
uto Man

S1 V2
S3 FC

a(f):
FTun

Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

£VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

HIGH CHANNEL 11 BANDEDGE, AVERAGE, VERT

i Agilenf 08:08:11 Oct 24, 2012

R T

Freg/Channel

Project: 12U14680
Ref 110 dBp'v

#Atten 0 dB

Mki1 2.496 205 0 GHz
48.700 BV

#Awy
Log

10
dB/
Offst
324
dB

DI
54.0
dBpV

#P Awg
100

Center Freq
2.49175000 GHz

Start Freq
2,48350000 GHz

Stop Freq
2.50000000 GHz

CF Step

1.65000000 MHz
uto Man

51 Wi
S3 FS

a(f)
FTun

Swp

Freq Offset

0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Test Engr: Tom Chen

Date: 11/03/12

Project #: 12U14680
Company: Apple

Test Target: FCC Class B
Mode Oper: 802.11g TX mode

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

f Dist | Read AF | CL| Amp |D Corr| Flitr | Corr. | Limit |Margin| Ant. Pol.
GHz (m) | dBuV | dB/m | dB dB dB dB |[dBuV/m dBuV/m| dB V/H

2412 MHz 11g
4.824 3.0 41.5 33.1 | 6.3 | -35.5 0.0 0.0 | 454 74.0 -28.6
4.824 3.0 33.6 33.1 | 6.3 | -35.5 0.0 0.0 | 374 54.0 -16.6
4.824 3.0 41.4 33.1 | 6.3 | -35.5 0.0 0.0 | 45.2 74.0 -28.8
4.824 3.0 35.2 33.1 | 6.3 | -35.5 0.0 0.0 | 39.1 54.0 -14.9
2437 MHz 11g
4.874 3.0 40.8 33.1 | 6.3 | -35.5 0.0 0.0 | 447 74.0 -29.3
4.874 3.0 30.5 33.1 | 6.3 | -35.5 0.0 0.0 | 344 54.0 -19.6
4.874 3.0 42.6 33.1 | 6.3 | -35.5 0.0 0.0 | 46.5 74.0 -27.5
4.874 3.0 42.4 33.1 | 6.3 | -35.5 0.0 0.0 | 46.3 54.0 -7.7
2462 MHz 11g
4.924 3.0 39.1 33.2 | 6.3 | -35.5 0.0 0.0 | 43.1 74.0
4.924 3.0 28.5 33.2 | 6.3 | -35.5 0.0 0.0 | 32.6 54.0
4.924 3.0 39.1 33.2 | 6.3 | -355 0.0 0.0 | 43.2 74.0
4.924 3.0 29.1 33.2 | 6.3 | -35.5 0.0 0.0 | 33.2 54.0
Rev. 4.1.2.7

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

<|L<|T|T
>|o|>|o

| L<|xT|T
>|o(>|o

| <|xZT|T
>|o|>|v
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

9.5. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL 1)

LOW CHANNEL 1 RESTRICTED, PEAK, HORIZ
i Agilent 18:40:32 Oct 24,2012 R T [Freg/Channel

Project: 12U14680 Mki1 2.387 87 GHz Conter F

y enter Freq
2;:;:0 dByY #Atten 0 dB 65.01 dBpv 235000000 GHz
Log

10 [ Start Freq
dB/ | | [ ! 2.31000000 GHz
Offst )
32.2
dB | | | Stop Freq
o 2.39000000 GHz
rs ! ! ! 5 |
dBuV CF Step
1 ~i="—|| 8.00000000 MHz
LoAv uto Man

S1 V2 Freq Offset
S3 FC : : : 0.00000000 Hz

;Elf')un ; . . Signal Track

Swp On Off

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL 1 RESTRICTED, AVERAGE, HORIZ
i Agilenf 08:41:54 Oct 24, 2012 R T |Freg/Channel

Project: 12U14680 Mkr1 2.389 73 GHz

‘ Center Freq
Ref 110 dByY #Atten 0 dB 52.050 dByY
P ml |l 2:35000000 GHz

Log .
10 Start Freq
dB/ | | [ 2,31000000 GHz
Offst ]
32.2

dB | | | Stop Freq
o 2,39000000 GHz

54.0
dBuV CF Step

8.00000000 MHz
#PAvg Auto Man
100

S1 W3 [ ' Freq Offset
S3 FS : : : 0.00000000 Hz

;Elf')un . . . Signal Track
Swp On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts) |
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012

IC: 579C-A1469

LOW CHANNEL 1 RESTRICTED, PEAK, VERT

i Agilenf 08:47:37 Oct 24, 2012

R T

Freg/Channel

Project: 12U14680

Ref 110 dBy'v #Atten 0 dB

Mkr1 2.378 00 GHz
59.58 BV

Center Freq

#Peak
Log

10
dB/
Offst
32.2
dB

DI
74.0
dBpV

LAy

2.35000000 GHz

S1 V2
S3 FC

a(f):
FTun

Swp

Start 2.310 00 GHz

ZRes BW 1 MHz £VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

LOW CHANNEL 1 RESTRICTED, AVERAGE, VERT

i Agilenf 08:48:45 Oct 24, 2012

R T

Freg/Channel

Project: 12U14680

Ref 110 dBp'v #Atten 0 dB

Mkr1 2.388 53 GHz
48.387 BV

#Awy
Log

10
dB/
Offst
32.2
dB

DI
54.0
dBpV

PAwg
100

S1 W3
S3 FS

a(f)
FTun

Swp

=

Center Freq

2.35000000 GHz

Start Freq
2,31000000 GHz

Stop Freq
2.39000000 GHz

CF Step

£.00000000 MHz
Aut

Freq Offset

0.00000000 Hz

Signal Track
On Off

(1] Man

Start 2.310 00 GHz

ZRes BW 1 MHz VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)
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REPORT NO: 12U14680-2

DATE: DECEMBER 17, 2012
FCC ID: BCGA1469

IC: 579C-A1469

RESTRICTED BANDEDGE (LOW CHANNEL 2)

LOW CHANNEL 2 RESTRICTED, PEAK, HORIZ
i Agilent 38:53:51 Oct 24,2012 R T

Project: 12U14680 Mkr1 2.388 93 GHz

Ref 110 dBpV 67.99 dBpV
#Peak

Freg/Channel

Center Freq
2.35000000 GHz

#Atten 0 dB

Start Freq

| 2.31000000 GHz

Stop Freq
2.39000000 GHz

CF Step
8.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track

On

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.390 00 GHz

Off

Sweep 1 ms (601 pts)

|

|

i Agilent 08:55:55 Oct 24, 2012
Project: 12U14680
Ref 110 dBy'v

R T
Mkr1 2.389 47 GHz
52.946 BV

Freg/Channel

Center Freq
2.35000000 GHz

#Atten 0 dB

Start Freq
2,31000000 GHz

‘ Stop Freq

2.35000000 GHz

CF Step
8.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

|

|

Start 2.310 00 GHz
#Res BW 1 MHz

Stop 2.390 00 GHz

VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012

IC: 579C-A1469

LOW CHANNEL 2 RESTRICTED, PEAK, VERT

i Agilenf 08:59:41 Oct 24, 2012

R T

Freg/Channel

Project: 12U14680

Ref 110 dBy'v #Atten 0 dB

Mkr1 2.326 80 GHz
59.05 BV

Center Freq

#Peak
Log

10
dB/
Offst
323
dB

DI
74.0
dBpV

LAy

2.35000000 GHz

Start Freq
2,31000000 GHz

Stop Freq

2.35000000 GHz

S1 V2
S3 FC

a(f):
FTun

Swp

Start 2.310 00 GHz

ZRes BW 1 MHz £VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

LOW CHANNEL 2 RESTRICTED, AVERAGE, VERT

i Agilenf 09:00:55 Oct 24, 2012

R T

Freg/Channel

Project: 12U14680

Ref 110 dBp'v #Atten 0 dB

Mkr1 2.323 20 GHz
48.308 BV

#Awy
Log

10
dB/
Offst
323
dB

DI
54.0
dBpV

#P Awg
100

Center Freq
2.35000000 GHz

Start Freq
2,31000000 GHz

Stop Freq
2.39000000 GHz

CF Step

£.00000000 MHz
Auto Man

51 W3
S3 FS

a(f)
FTun

Swp

Freq Offset

0.00000000 Hz

Signal Track
On Off

Start 2.310 00 GHz

ZRes BW 1 MHz VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Page 143 of 165

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: 12U14680-2

DATE: DECEMBER 17, 2012
FCC ID: BCGA1469

IC: 579C-A1469

AUTHORIZED BANDEDGE (HIGH CHANNEL 10)

HIGH CHANNEL 10 BANDEDGE, PEAK, HORIZ
i Agilent 11:09:26 Oct 24,2012 R T

Project: 12U14680 Mki1 2.485 232 5 GHz

Ref 110 dBpv 65.02 dBpV
#Peak

Freg/Channel

#Atten 0 dB

Center Freq
2.49175000 GHz

Start Freq
2.48350000 GHz

Stop Freq
2.50000000 GHz

CF Step
m=re=i|| 1.65000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz

Stop 2.500 000 0 GHz
#Res BW 1 MHz

ZVBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL 10 BANDEDGE, AVERAGE, HORIZ
i Agilent 11:10:42 Oct 24,2012

R T

Freg/Channel

Project: 12U14680
Ref 110 dBpv

#Atten 0 dB

Mki1 2.483 692 5 GHz
52,443 dBpY

Center Freq

2.49175000 GHz

Start Freq
2.48350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz
Auto
Freq Offset
0.00000000 Hz

Signal Track
On

Start 2.483 500 0 GHz

Stop 2.500 000 0 GHz
#Res BW 1 MHz

Sweep 1 ms (601 pts)

VBW 3 MHz
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012

IC: 579C-A1469

HIGH CHANNEL 10 BANDEDGE, PEAK, VERT
% Agilent 11:16:01 Oct 24,2012

R T

Freg/Channel

Project: 12U14680
Ref 110 dBy'v

#Atten 0 dB

Mki1 2.486 855 0 GHz
59.71 BV

Center Freq

#Peak
Log

10
dB/
Offst
324
dB

DI
74.0
dBpV

LAy

2.49175000 GHz

Start Freq
2,48350000 GHz

Stop Freq

250000000 GHz

CF Step

1.65000000 MHz
uto Man

S1 V2
S3 FC

a(f):
FTun

Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

£VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

HIGH CHANNEL 10 BANDEDGE, AVERAGE, VERT

i Agilenf 11:17:23 Oct 24, 2012

R T

Freg/Channel

Project: 12U14680
Ref 110 dBp'v

#Atten 0 dB

Mki1 2.496 425 0 GHz
48.639 BV

#Awy
Log

10
dB/
Offst
324
dB

DI
54.0
dBpV

#P Awg
100

Center Freq
2.49175000 GHz

Start Freq
2,48350000 GHz

Stop Freq
2.50000000 GHz

CF Step

1.65000000 MHz
uto Man

S1 W3
S3 FS

a(f)
FTun

Swp

Freq Offset

0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)
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REPORT NO: 12U14680-2

DATE: DECEMBER 17, 2012
FCC ID: BCGA1469

IC: 579C-A1469

AUTHORIZED BANDEDGE (HIGH CHANNEL 11)

HIGH CHANNEL 11 BANDEDGE, PEAK, HORIZ
i Agilent 10:58:01 Oct 24,2012 R T

Project: 12U14680 Mki1 2.484 380 0 GHz

Ref 110 dBpv 71.86 dBpV
#Peak

Freg/Channel

#Atten 0 dB

Center Freq
2.49175000 GHz

Start Freq
2.48350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz

Stop 2.500 000 0 GHz
#Res BW 1 MHz

ZVBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL 11 BANDEDGE, AVERAGE, HORIZ
i Agilent 10:59:29 Oct 24,2012

R T

Freg/Channel

Project: 12U14680
Ref 110 dBpv

#Atten 0 dB

Mki1 2.483 527 5 GHz
52.606 BV

Center Freq

2.49175000 GHz

Start Freq
2.48350000 GHz

Stop Freq
2.50000000 GHz

CF Step
1.65000000 MHz

ut

Freq Offset
0.00000000 Hz

Signal Track
On

Start 2.483 500 0 GHz

Stop 2.500 000 0 GHz
#Res BW 1 MHz

Sweep 1 ms (601 pts)

VBW 3 MHz
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012

IC: 579C-A1469

HIGH CHANNEL 11 BANDEDGE, PEAK, VERT
i Agilent 11:03:115 Oct 24,2012

R T

Freg/Channel

Project: 12U14680
Ref 110 dBy'v

#Atten 0 dB

Mki1 2.483 775 0 GHz
60.75 dByY

Center Freq

#Peak
Log

10
dB/
Offst
324
dB

DI
74.0
dBpV

LAy

2.49175000 GHz

Start Freq
2,48350000 GHz

Stop Freq

250000000 GHz

CF Step

1.65000000 MHz
uto Man

S1 V2
S3 FC

a(f):
FTun

Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

£VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

HIGH CHANNEL 11 BANDEDGE, AVERAGE, VERT

i Agilenf 11:04:35 Oct 24, 2012

R T

Freg/Channel

Project: 12U14680
Ref 110 dBp'v

#Atten 0 dB

Mki1 2.489 412 5 GHz
49.150 BV

#Awy
Log

10
dB/
Offst
324
dB

DI
54.0
dBpV

#P Awg
100

S1 Wa
S3 FS

a(f)
FTun

Swp

Center Freq
2.49175000 GHz

Start Freq
2,48350000 GHz

Stop Freq
2.50000000 GHz

CF Step

1.65000000 MHz
uto Man

Freq Offset

0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012

IC: 579C-A1469

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:
Project #:

Company:
Test Target:
Mode Oper:

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

11/03/12
12U14680

Apple

FCC Class B
802.11n HT20 TX mode

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

AF Antenna Factor

CL 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 | Read
(m) | dBuV

AF
dB/m

CL
dB

Amp
dB

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

Margin| Ant. Pol.
dB V/H

2412 MHz

11n HT20

4.824

3.0

40.7

33.1

6.3

-35.5

0.0 0.0 | 445 74.0

-29.5

4.824

3.0

30.6

33.1

6.3

-35.5

0.0 0.0 | 344 54.0

-19.6

4.824

3.0

41.0

33.1

6.3

-35.5

0.0 0.0 | 449 74.0

-29.1

4.824

3.0

35.1

33.1

6.3

-35.5

0.0 0.0 | 39.0 54.0

< Llx|T
> o|>|v

-15.1

2437 MHz

11n HT20

4.874

3.0

41.6

33.1

6.3

-35.5

0.0 0.0 | 455 74.0

-28.5

4.874

3.0

34.2

33.1

6.3

-35.5

0.0 0.0 | 38.2 54.0

-15.8

4.874

3.0

42.3

33.1

6.3

-35.5

0.0 0.0 | 46.3 74.0

-27.7

4.874

3.0

31.6

33.1

6.3

-35.5

0.0 0.0 | 355 54.0

< L|x|T
>|o|>|v

-18.5

2462 MHz

11n HT20

4.924

3.0

38.5

33.2

6.3

-35.5

0.0 0.0 | 425 74.0

-31.5

4.924

3.0

34.5

33.2

6.3

-35.5

0.0 0.0 | 385 54.0

-15.5

4.924

3.0

38.3

33.2

6.3

-35.5

0.0 0.0 | 424 74.0

-31.6

4.924

3.0

32.1

33.2

6.3

-35.5

0.0 0.0 | 36.1 54.0

| L<|T|T
>|o|>|o

-17.9

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

9.6. TX ABOVE 1 GHz 802.11a MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Test Engr: Tom Chen

Date: 11/03/12

Project #: 12U14680
Company: Apple

Test Target: FCC Class B
Mode Oper: 802.11a TX mode

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

f Dist | Read AF | CL| Amp |[D Corr| Flitr | Corr. | Limit |Margin|Ant. Pol.
GHz (m) | dBuV | dB/m | dB dB dB dB |dBuV/ml dBuV/m| dB V/H

5745 MHz 11a
11.490 3.0 34.8 38.8 |10.5| -35.5 0.0 0.7 49.3 74.0 -24.7
11.490 3.0 27.8 38.8 |10.5] -35.5 0.0 0.7 42.3 54.0 -11.7
11.490 3.0 34.6 38.8 |10.5| -35.5 0.0 0.7 49.1 74.0 -24.9
11.490 3.0 28.2 38.8 |10.5| -35.5 0.0 0.7 42.7 54.0 -11.3
5785 MHz 1la
11.570 3.0 34.7 38.9 |10.6| -35.5 0.0 0.7 49.4 74.0 -24.6
11.570 3.0 27.0 38.9 |10.6| -35.5 0.0 0.7 41.7 54.0 -12.3
11.570 3.0 34.4 38.9 |10.6] -35.5 0.0 0.7 49.1 74.0 -24.9
11.570 3.0 31.4 38.9 |10.6| -35.5 0.0 0.7 46.1 54.0 -7.9
5825 MHz 11a
11.650 3.0 34.7 39.0 |10.7| -35.5 0.0 0.7 49.5 74.0
11.650 3.0 24.6 39.0 |10.7| -35.5 0.0 0.7 39.5 54.0
11.650 3.0 34.9 39.0 |10.7| -35.5 0.0 0.7 49.8 74.0
11.650 3.0 28.5 39.0 |10.7| -35.5 0.0 0.7 43.3 54.0
Rev. 4.1.2.7

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

| K|ZT|T
>|o|>|T

<[ <|xZ|T
> o|>|v

< L|lx|T
>|o|>|v
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012

IC: 579C-A1469

9.7.

TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.8 GHz BAND

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

11/03/12

12U14680

Apple

FCC Class B

802.11n HT20 TX mode

Measurement Frequency Amp
Distance to Antenna D Corr
Analyzer Reading Avg
Antenna Factor Peak
Cable Loss 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 AF | CL| Amp
dBuV | dB/m | dB dB

D Corr| Fltr
dB dB

Corr.
dBuV/m

Limit
dBuV/m

Margin| Ant. Pol.
dB V/H

5745 MHz

11n HT20

11.490

3.0

34.4 38.8 [10.5| -35.5

0.0 0.7

48.9

74.0

-25.1

11.490

3.0

27.4 38.8 110.5] -35.5

0.0 0.7

41.9

54.0

-12.1

11.490

3.0

34.2 38.8 [10.5 -35.5

0.0 0.7

48.7

74.0

-25.3

11.490

3.0

27.8 38.8 [10.5| -35.5

0.0 0.7

42.3

54.0

| K|ZT|T
>|o|>|T

-11.7

5785 MHz

11n HT20

11.570

3.0

34.3 38.9 [10.6 | -35.5

0.0 0.7

49.0

74.0

-25.0

11.570

3.0

26.6 38.9 [10.6 | -35.5

0.0 0.7

41.3

54.0

-12.7

11.570

3.0

34.0 38.9 110.6] -35.5

0.0 0.7

48.7

74.0

-25.3

11.570

3.0

31.0 38.9 [10.6 | -35.5

0.0 0.7

45.7

54.0

<[ <|xZ|T
> o|>|v

-8.3

5825 MHz

11n HT20

11.650

3.0

34.3 39.0 | 10.7] -35.5

0.0 0.7

49.1

74.0

11.650

3.0

24.2 39.0 [10.7| -35.5

0.0 0.7

39.1

54.0

11.650

3.0

34.6 39.0 [10.7| -35.5

0.0 0.7

49.4

74.0

11.650

3.0

28.1 39.0 /10.7 | -35.5

0.0 0.7

42.9

54.0

< L|lx|T
>|o|>|v

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

9.8. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Test Engr: Tom Chen

Date: 11/03/12

Project #: 12U14680

Company: Apple

Test Target: FCC Class B

Mode Oper: 802.11n HT40 TX mode

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

f Dist | Read AF | CL| Amp |D Corr| Flitr | Corr. | Limit |Margin|Ant. Pol.| Det.
GHz (m) | dBuV | dB/m | dB dB dB dB |dBuV/ml dBuV/m| dB V/H P/IAIQP

5755 MHz HT40
11.510 3.0 34.6 38.8 |10.6| -35.5 0.0 0.7 49.2 74.0 -24.8 H P
11.510 3.0 28.1 38.8 |10.6| -35.5 0.0 0.7 42.6 54.0 -11.4 H A
5755 MHz HT40
11.510 3.0 34.7 38.8 |10.6| -35.5 0.0 0.7 49.2 74.0 -24.8
11.510 3.0 28.1 38.8 |10.6| -35.5 0.0 0.7 42.6 54.0 -11.4
5795 MHz HT40
11.590 3.0 34.5 38.9 |10.6| -35.5 0.0 0.7 49.3 74.0 -24.7
11.590 3.0 27.3 38.9 |10.6| -35.5 0.0 0.7 42.0 54.0 -12.0
5795 MHz HT40
11.590 3.0 35.1 38.9 |10.6| -35.5 0.0 0.7 49.8 74.0 -24.2
11.590 3.0 27.3 38.9 |10.6| -35.5 0.0 0.7 42.0 54.0 -12.0
Rev. 4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL FREMONT, 3m Chamber 8 MNowv 2812 16:27:48

85 T
ERadiQted Emissions
3 : : 4 : [ é Fro jest No:lZU14688
4 B e L R RorS [ N =it Nome : App le

: : i I : {|Madel / Device:A1469

: ] . C ¢ : i|Confiy / Other:EUT with support equinent

55

45

35

Hor izontal

dBul/m

180
Freguermncy [MH=z1
Ronge [MHzl Det REW[Hz] UBWCHz] Seeep Lobal Range [MHz] Det REWHz] UBNLHz] Sweep Lobel
i gk M BlsMz  Hor

138106 zontal

File: balow 16-1.DAT
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

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

VERTICAL PLOT

UL FREMONT, 3m Chamber 8 Nov 2812 16:27:48

85 .
Radioted Emissions

Pro ject No:l1Z2U14688

"ilClient Nome:Apple

‘|Mode! / Device:A1469

i |Config / Other:EUT with support equiment
cer-i{Test By:Tom Chen

dBul/m Uertical

188
Fr“E2C1Lu3rﬁcEd CMH=1
Ronge (HHz] Det REWIHz] UBHLHz] Sweep Label T" Range (Hz] Det ROUIHz] VBWLHZ] Sweep
o] K 128k L] s MHe Horizontal L

1:38

File: balow 16-1. 08T
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

HORIZONTAL AND VERTICAL DATA

Project No:12U14680

Client Name:Apple

Model / Device:A1469

Config / Other:EUT with support equiment
Test By:Tom Chen

Horizontal 30 - 1000MHz

25MHz-1GHz CFR 47 Part
Marker [Test Meter Chambr 3m Antenna 15 Class B
No. Frequency |Reading |Detector |Amplified (dB) (T185 (dB) 3m Margin |Polarity
32.7138 41.61|PK -27.5 19.2 40 -6.69|Horz
35.8153 44.09|PK -27.4 16.9 40 -6.41|Horz
217.6419 51.04|PK -25.7 10.6 46 -10.06{Horz
326.5614 48.28 -25.3 13.8 46 -9.22|Horz
531.8645 48.34|PK -25.8 18 46 -5.46|Horz
926.5328 44.17|PK -23.9 22.3 46 -3.43|Horz

Vertical 30 - 1000MHz

25MHz-1GHz CFR 47 Part

Marker [Test Meter Chambr 3m Antenna 15 Class B

No. Frequency |Reading |Detector |Amplified (dB) (T185 (dB) 3m Polarity
32.605 41.11|QP -27.5 19.3 40 Vert
35.6874 42.96|QP -27.4 17 40 Vert
44,1507 53.22|PK -27.4 10.8 40 Vert
127.1163 49.04|PK -26.5 13.9 Vert
326.3889 50.29|PK -25.3 13.8 46 Vert
930.2158 23.25 -23.8 22.4 46 Vert

Page 154 of 165

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: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2

Frequency of Emission (MHz) Conducted Limit (dBuV)

Quasi-peak Average

0.15-0.5 66 to 56 561046
0.5-5 56 46
5-30 60 50

" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 12U14680-2
FCC ID: BCGA1469

DATE: DECEMBER 17, 2012
IC: 579C-A1469

RESULTS

6 WORST EMISSIONS

Project No:

12U14680

Client Name:Apple
Model/Device:A1469
Test Volt/Freq:120 VAC / 60Hz

Test By:Tom Chen
Line-L1.15 - 30MHz
T24 1L LC Cables CFR 47 Part CFR 47 Part
Test Meter L1.TXT 1&3.TXT 15Class B 15Class B
Frequency |Reading |Detector |(dB) (dB) dB(uVolts) |QP Margin |Avg Margin
0.159 51.79|PK 0.1 0 51.89 65.5 -13.61]- -
0.159 39.33|Av 0.1 0 39.43|- - 55.5 -16.07
3.8535 44.69|PK 0.1 0.1 44.89 56 -11.11f- -
3.8535 29.82|Av 0.1 0.1 30.02|- - 46 -15.98
18.1185 46.96|PK 0.2 0.2 47.36 60 -12.64|- -
18.1185 31.87|Av 0.2 0.2 32.27|- - 50 -17.73
Line-L2 .15 - 30MHz
T24 1L LC Cables CFR 47 Part CFR 47 Part
Test Meter L2.TXT |2&3.TXT 15Class B 15Class B
Frequency |Reading |Detector |(dB) (dB) dB(uVolts) |QP Margin |Avg Margin
0.168 47.8|PK 0.1 0 47.9 65.1 -17.2]|- -
0.168 41.81|Av 0.1 0 41.91(- - 55.1 -13.19
3.8355 41.28|PK 0.1 0.1 41.48 56 -14.52(- -
3.8355 25.71|Av 0.1 0.1 25.91(- - 46 -20.09
18.4605 45.65|PK 0.2 0.2 46.05 60 -13.95|- -
18.4605 30.02|Av 0.2 0.2 30.42|- - 50 -19.58
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

LINE 1 RESULTS

UL Fremont, CA CE Room 7 Mowv 2812 16:12:58
: : Rl : Conducted RFI Voltage

Project No:12U14688

Client Nome:Apple

Mode | /Device:A1 469

Test Volt/Freq: 128 VAC / BBHz
....Test By:Tom Chen

Line-L1 dBluVolts)

T8

Frequency C[MH=]
Ronge [HHz] et FEULHZ] LBMWIHZ]  Sweep Lobel Rongs [HHz] Det FBUCHz] UBMLHz] Sweep

1:.15-3 PK/R 18k 1=/4 Sidtz Line-L!

File: 12U14688 BI5 2nd.DAT
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REPORT NO: 12U14680-2 DATE: DECEMBER 17, 2012
FCC ID: BCGA1469 IC: 579C-A1469

LINE 2 RESULTS

UL Fremont, CA CE Room 7 Mowv 2812 16:12:58
i i 8o g & b : Conducted RFI Voltage

Project No:12U14688

Client Nome:fpple

Mode | /Device:A1469

Test Volt/Freq: 128 VAC / BBHz
Test By:Tom Chen

ine-L2 dBClulolts)

L.

1 | 'Il"'ﬂl a“r I“ﬂm"’““ |

s

10
Frequency C[MH=]

Det REULHz] 18H[H:} Sn-:oep Label Rongs [HHz] Det FBUCHz] UBMLHz] Sweep Labal
PR/A 18k ! He LineLt

File: 12014580 BI5 2nd.OAT
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