REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

BANDWIDTH Chain 1 MID CH
He Agilent 19:42:47 May 15, 2013

R T

Freg/Channel

Project:
Ref 20 dBm

Atten 20 dB

A Mkrl 46.42 MHz
-1.00 dB

#FPeak
Log

10
dB/

Offst
114

dB
DI

1
Stop Freq
5 B0500000 GHz

Center Freq
£.58000000 GHz
Start Freq
555500000 GHz

12.0
dBm

Lghv

CF Step
5.00000000 fHz
Auto Man

V1 52

53 FC

eif):

FTun
Swp

Center 5.580 00 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

Span 50 MHz
#Sweep 100 ms {B01 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—

BANDWIDTH Chain 1 HIGH CH
W Agilent 19:45:11 May 15, 2013

R T

Freg/Channel

Project:
Ref 20 dBm

Atten 20 dB

A Mkrl 4550 MHz
-0.65 dB

#Peak

1
[+

Center Freq
570000000 GHz
Start Freq
567500000 GHz
Stop Freq
572500000 GHz

CF Step
£.00000000 hHz
Auto hdan|

FTun

Swp

Center 5.700 00 GHz
#Res BW 470 kHz

#VBW 1.3 MHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.19.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|[99% BW |99% BW
Chain O [ Chain 1
(MHz) (MHz) | (MHz)

Low 5500 17.7470| 17.7544
Mid 5580 17.7018 | 19.6147

High 5700 17.7234] 18.3883
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

99% BANDWIDTH

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

W Agilent 19:36:00 May 15, 2013

R T

|FrequhanneI |

Ch Freq 545 GHz

Trig  Free

Occupied Bandwidth Averages: 100

Center Freg
5.50000000 GHz

Project:

Ref20 dBm Atten 20 dB

#Samp

Log

A

Start Freg
5.47500000 GHz
Stop Freg
£.52500000 GHz

10

dB/
Offst

114

dB

Center 5.500 00 GHz

#Res BYW 200 kHz #WBW 620 kHz

Span 50 MHz

#Sweep 100 ms 601 pts)

CF Step
5.00000000 MHz
uto Ma

Freq Cffset
0.00000000 Hz

Occupied Bandwidth
17.7470 MHz

285.092 kHz
29110 MHz"

Transmit Freq Error
1 dB Bandwidth

Occ BYWY % Pwr
#* dB

99.00 %
-26.00 dB

Signal Track

Cn Off

99% BANDWIDTH, Chain 0 MID CH

d Agilent 19:40:03 May 15, 2013

R T

Freg/Channel

Ch Freg 5.58 GHz

Trig  Free

Occupied Bandwidth Averages: 100

Center Freg
558000000 GHz

Start Freq

5.55500000 GHz

Project:

Ref 20 dBm Atten 20 dB

#Samp

Stop Freq

5.60500000 GHz

CF Step

5.00000000 MHz
Auto Man

Freq Offset

Center 5.580 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 50 MHz

#Sweep 100 ms (601 pts)

0.00000000 Hz

Occupied Bandwidth
17.7018 MHz

192.910 kHz
24,997 WHz*

Transmit Freq Error
% dB Bandwidth

Qoo BW % Puwr
% dB

99.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

99% BANDWIDTH, Chain 0 HIGH CH
e Agilent 19:46:22 May 15, 2013

R T |Fre§fChanneI |

Ch Freg
Occupied Bandwidth

5.7 GHz

Trig  Free

Averages: 100

Center Freq
5.70000000 GHz

Project:
Ref 20 dBm

Atten 20 dB

#Samp

<

Start Freq
567500000 GHz
Stop Freq
£.72500000 GHz

Center 5.700 00 GHz
#Res BW 200 kHz

Span 50 MHz

#VBW 620 kHz

#Sweep 100 ms {601 pts)

CF Step
5.00000000 hHz
Auto hdan|

Freq Offset
000000000 Hz

Transmit Freq Error
 dB Bandwidth

Occupied Bandwidth
17.7234 MHz

Occ BYY % Pwr
¥ dB

324.530 kHz
25,983 MHz*

99.00 %
-26.00 dB

Signal Track

On Off

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

e Agilent 19:37:59 May 15, 2013

BT

|FrquChanneI |

Center Freq

Ch Freg
Occupied Bandwidth

5.5 GHz

Trig  Free

Averages: 100

550000000 GHz

Project:
Ref 20 dBm

Atten 20 dB

I Start Freq
547500000 GHz

#Samp

Stop Freq
5.52500000 GHz

Log

10

CF Step

dB/
Offst

TiAuto

5.00000000 MHz
[E]

11.4

dB

Freq Offset

0.00000000 Hz

Center 5.500 00 GHz
#Pes BYW 200 kHz

#WVBW 620 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
17.7544 MHz

Occ BYW % Pwr
¥ dB

294 020 kHz
28235 MHz*

98.00 %
-26.00 dB

Signal Track
off

On
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

99% BANDWIDTH, Chain 1 MID CH

e Agilent 19:41:59 May 15, 2013

R

T

Freg/Channel

Ch Freg
Occupied Bandwidth

5.58 GHz

Trig

Free

Averages: 100

Center Freq
558000000 GHz

Project:
Ref 20 dBm

Atten 20 dB

Start Freq
5.55500000 GHz

#Samp

Log

Stop Freg
5 ROSO0000 GHz

10

dB/

Offst

1.4

CF Step
5.00000000 MHz
Auto [E]

db

Center 5.580 00 GHz
#Res BYW 220 kHz

#WBW 680 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Freg Offset
0.00000000 Hz

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth
19.6147 MHz

320.653 kHz
37.601 MHz*™

Ococ BW % Pwr
x dB

99.00 %

-26.00

dB

Signal Track

On off

99% BANDWIDTH, Chain 1 HIGH CH
He Agilent 19:44:25 May 15, 2013

R T |FrequhanneI |

Ch Freq
Occupied Bandwidth

5.7 GHz

Trig

Free

Averages: 100

Project:
Ref 20 dBm

Atten 20 dB

#Samp

Center Freq
570000000 GHz

Start Freq
567500000 GHz

Stop Freq
£.72500000 GHz

Center 5.700 00 GHz
#Res BW 220 kHz

#VBW 620 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

CF Step
£.00000000 hHz
Auto hdan|

Freq Offset
0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
18.3883 MHz

174,734 kHz
36.010 MHz"

Dec BYY % Pwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.19.3. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 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 11
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 and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain.
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REPORT NO: 13U15029-2B

DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076

IC:4324A-BRCM1076

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5500 40.92 | 17.7470 6.60
Mid 5580 36.25 |17.7018 6.60
High 5700 40.33 | 17.7234 6.60
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (@@Bm) | (@Bm) | (dBm)
Low 5500 23.40 23.49 29.49 22.89 | 10.40 | 11.00 | 10.40
Mid 5580 23.40 23.48 29.48 22.88 | 10.40 | 11.00 | 10.40
High 5700 23.40 23.49 29.49 22.89 | 10.40 | 11.00 | 10.40
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency [ Chain O [Chain 1 Total Power [Power
Meas Meas Corr'd Limit | Margi
n
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5500 19.36 19.57 22.48 22.89 -0.41
Mid 5580 19.55 19.89 22.73 22.88 -0.15
High 5700 15.89 16.33 19.13 22.89 -3.76
PPSD Results
Channel | Frequency | Chain O [Chain 1 Total PPSD |PPSD
Meas Meas Corr'd Limit | Margi
n
PPSD | PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5500 5.99 6.17 9.09 10.40 -1.31
Mid 5580 6.37 6.73 9.56 10.40 -0.84
High 5700 6.00 6.06 9.04 10.40 -1.36
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH
& , e

Ref 20.2 dBm Att 40 dB SWT 20 ms

Stffet 11

T -

Date: 15.MAY.2013 21:59:55

OUTPUT POWER AND PPSD, Chain 0 MID CH

~RBW 1 MHz

«“VBW 3 MHz
Att 40 ae SWT 20 ms

Date: 15.MAY.2013 22:02:56
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

Chew i owmeu
: S —
her 20.2 amm nee a0 am w20 ma
Lo =
=
- — N
B Vi AY
' /‘/ \\

Date: 15.MAY.2013 22:05:44

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH
& e

Ref 20.2 dBm Att 40 dB SWT 20 ms

20.20fffet 11

-

Date: 15.MAY.2013 21:56:59
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

OUTPUT POWER AND PPSD, Chain 1 MID CH

«RBW 1 MHz Ma
«~VBW 3 MHz
Att 40 dB SWT 20 ms

fere e

Date: 15.MAY.2013 22:01:28

OUTPUT POWER AND PPSD, Chain 1 HIGH CH

Ref 20.2 aem Ave

Zo.2offfer

Date: 15.MAY.2013 22:04:48
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REPORT NO: 13U15029-2B

DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076

IC:4324A-BRCM1076

8.20. 802.11n HT20 STBC 2TX MODE CHANNEL 144 IN THE 5.6 GHz
BAND

8.20.1.26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 26 dBBW | 26 dB BW
Chain 0 Chain 1
(MHz) (MHz) (MHz)
High 5720 36.5000 41.1000
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REPORT NO: 13U15029-2B

FCC ID: QDS

-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 MID CH

@ Agilent 22:12:13 May 28, 2013 R T |Freg/Channel
A Mkrl 36.5 MHz Centor E
enter Freq

Ref 20 dBm Atten 20 dB 04498 N 5 72000000 GHz

#Feak

Loy

10 Start Frag

dB/ 5.65000000 GHz

Offst

114

dB > Stop Freg

DI 575000000 GHz

12.8

dBm CF Step
£.00000000 MHz

#PAvy Auta Ilan|

W1 S2 Freq Offset

S3 FC 0.00000000 Hz

AA

eif): )

FTun Signal Track

Swp On of

Center 5.720 0 GHz Span 60 MHz ‘

#Res BW 390 kHz VBW 1.2 MHz #Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 MID CH
He Agilent 22:10:24 May 28, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A Mkr1 41.1 MHz
1.15 dB

#Peak
Log

10
dB/

Offst
114

dB
]l

Center Freq
572000000 GHz
Start Freq
569000000 GHz
Stop Freqg
575000000 GHz

12.0
dBm

#PAvy

CF Step
£.00000000 MHz
Auto Man

V1 52
53 FC

AA

eif):
FTun

Swp

Center 5.720 0 GHz
#Res BW 430 kHz

VBW 1.3 MHz

Span 60 MHz
#Sweep 100 ms {601 pis)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

8.20.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW 99% BW
Chain 0 Chain 1
(MHz) (MHz) (MHz)
High 5720 19.6971 18.9387
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 MID CH

5 Agilent 22:06:17 May 28,2013 R_T [Freg/Channel |
I |
- Center Freq
Ch Freq 572 GHz Trig  Free 5 72000000 GHz
Occupied Bandwidth Averages: 100 I
Start Frag
5.70000000 GHz
Ref 20 dBm Atten 20 dB
#Samp T T T Stop Freq
Log st i Y 574000000 GHz
10 < oy
dB/ S A A | [RK1I e CF Step
oftst LU i T I 400000000 MHz
114 [T [T 11 1] At Man
dB H—H
| | | Freq Offset
Center 5.720 00 GHz Span 40 MHz || 100000000 Hz
#Res BW 200 kHz VBW 620 kHz #Sweep 100 ms {601 pts)
; - Signal Track
Occupied Bandwidth Occ BYY % Py 99.00 % |lfon off
19 6971 MHZ xdB  -26.00 dB
Transmit Freq Error 220,355 kHz
% dB Bandwidth 34.326 MHz*

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 MID CH

He Agilent 22:07:31 May 28, 2013

R T |FrequhanneI |

Ch Freq 5.72 GHz

Trig

Occupied Bandwidth

Tres I Center Freq
572000000 GHz
Averages: 100 I |

Ref 20 dBm Atten 20 dB

| Start Freq
£.70000000 GHz

#Samp

Stop Freqg
574000000 GHz

CF Step

|| 4.00000000 MHz

| | EXids) Man

Freq Offset

Center 5.720 00 GHz

#Res BW 200 kHz VBW 620 kHz

0.00000000 Hz

Span 40 MHz
#Sweep 100 ms {601 pts)

Occupied Bandwidth
18.9387 MHz

375.294 kHz
33.976 MHz"

Transmit Freq Error
¥ dB Bandwidth

Signal Track
22.00 % MNon Off

-26.00 dB

Oec BWW % Pwr
% dB
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.20.1. 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 11.4 dB (including 10 dB pad and 1.4 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Average Power Results

Channel [ Frequency | Chain O [Chain 1| Total
Power | Power |Power
(MHz) (dBm) [ (dBm) | (dBm)
High 5720 20.21 20.03 | 23.13
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012

FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076
8.20.2. OUTPUT POWER AND PSD

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

The TX chains are uncorrelated 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)
6.60 6.60 6.60
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REPORT NO: 13U15029-2B
-BRCM1076

FCC ID: QDS

DATE: JULY 22, 2012
IC:4324A-BRCM1076

RESULTS

Limits (FCC), portion in UNII 2 ext band

Bandwidth and Antenna Gain
Channel | Frequency i Min Uncorrelated
26 dB 99% Gain
BW
(MHz) (MHz) (MHz) (dBi)
High 5720 23.250 | 14.4194 6.60
Limits
Channel | Frequency IC IC Power FCC IC PPSD
Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
High 5720 24.00 22.59 28.59 22.59 10.40 11.00 | 10.40
Duty Cycle CF (dB)| 0.00 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
High 5720 14.95 14.47 17.73 22.59 -4.86
PPSD Results
Channel | Frequency | Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
High 5720 5.400 4.980 8.21 10.40 -2.19
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

Limits (FCC), portion in 5.8 GHz UNII-3 band

Bandwidth and Antenna Gain

Channel [ Frequency | Min Min Uncorrelated
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
High 5720 13.25 4.4194 6.60
Limits
Channel [ Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD | Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) [ (dBm) (dBm) (dBm) (dBm) |(dBm)| (dBm)
High 5720 22.22 17.45 23.45 17.45 10.40 11.00 | 10.40

Duty Cycle CF (dB)| 0.00 [Included in Calculations of Corr'd Power & PPSD

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)
High 5720 8.82 8.53 11.69 17.45 -5.77
PPSD Results
Channel [ Frequency [ Chain 0 | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) [ (dBm) (dBm) (dBm) (dB)
High 5720 4.380 4.020 7.21 10.40 -3.19
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.21. 802.11n HT40 SISO MODE IN THE 5.6 GHz BAND

8.21.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5510 87.83
Mid 5550 93.67
High 5670 96.00
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.21.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel(Frequency|99% Bandwidth
(MHz) (MHz)
Low 5510 36.3349
Mid 5550 36.5724
High 5670 36.5974
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.21.3. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 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 11
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: 13U15029-2B

DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076

IC:4324A-BRCM1076

RESULTS

Bandwidth and Antenna Gain
Channel

Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5510 87.83 |36.3349 6.60
Mid 5550 93.67 |36.5724 6.60
High 5670 96.00 |36.5974 6.60
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (@Bm) | (dBm)
Low 5510 23.40 24.00 30.00 23.40 | 10.40 | 11.00 | 10.40
Mid 5550 23.40 24.00 30.00 23.40 | 10.40 | 11.00 | 10.40
High 5670 23.40 24.00 30.00 23.40 10.40 | 11.00 | 10.40
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5510 15.07 15.07 23.40 -8.33
Mid 5550 20.11 20.11 23.40 -3.29
High 5670 17.34 17.34 23.40 -6.06
PPSD Results
Channel | Frequency [ Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD PPSD
(MHz) dBm) | (dBm) (dBm) (dB)
Low 5510 3.44 3.44 10.40 -6.96
Mid 5550 3.49 3.49 10.40 -6.91
High 5670 3.21 3.21 10.40 -7.19
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

~RBW 1 MHz ™M 1
«VBW 3 MHz .
Ref 20.2 dBm «ate 30 am SWr 20 ms . 66564500
20.20fffet  11]4 a8
10 [ 2]
ser
]
=
oot T | e
[ \ VL
) [
2 A
Wy [ —

Center 5.67 GHz 6.5 MHz/ Span 65 MHz

Date: 15.MAY.2013 23:17:23

Page 242 of 432
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.21.4. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold
function) to the peak transmit power (measured as specified above) shall not exceed 13 dB
across any 1 MHz bandwidth or the emission bandwidth whichever is less.

RESULTS
Channel |Frequency| PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Mid 5550 13.33 3.49 0.00 9.84 13 | -3.16
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

PEAK EXCURSION
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.22. 802.11n HT40 SISO CHANNEL 142 MODE IN THE 5.6 GHz BAND

8.22.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
High 5710 95.850
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

26 dB BANDWIDTH

BANDWIDTH HIGH CH

e Agilent 17:27:13 May 29, 2013 R T |FregiChannel

& Mkrl 95850 hMHz
Ref 20 dBm Atten 20 dB -0.27 dB Center Freg
#Peak 571000000 GHz
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563500000 GHz
Stop Freqg
578500000 GHz

CF Step
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Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.710 000 GHz Span 130 MHz ‘
#Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms 2001 pts)
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.22.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% Bandwidth
(MHz) (MHz)

High 5710 36.6036
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

99% BANDWIDTH

99% BANDWIDTH HIGH CH
e Agilent 17:28:56 May 29, 2013
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#Sweep 100 ms 2001 pts)
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¥ dB Bandwidth

®dB

93.00 % -26.00 dB
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.22.3. 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 11.4 dB (including 10 dB pad and 1.4 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Channel [Frequency| Power
(MHz) (dBm)

High 5710 20.12
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.22.4. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 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 11
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: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

RESULTS

Limits (FCC), portion in UNII 2 ext band

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
High 5710 62.9 33.3018 6.60
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit [ Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
High 5710 24.00 24.00 30.00 24.00 10.40 | 11.00 10.40
Duty Cycle CF (dB)| 0.00 |Inc|uded in Calculations of Power & PPSD |
Output Power Results
Channel | Frequency | Chain 1| Total Power Power
Meas Corr'd Limit Margin
Power | Power
(MHz) (dBm) (dBm) (dBm) (dB)
High 5710 16.47 16.47 24.00 -7.53
PPSD Results
Channel | Frequency [ Chain 1| Total PPSD PPSD
Meas Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dB)
High 5710 2.840 2.84 10.40 -7.56
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

Limits (FCC), portion in 5.8 GHz UNII-3 band

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
High 5710 32.93 3.3018 6.60
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | dBm) | (dBm)
High 5710 24.00 16.19 22.19 16.19 10.40 | 11.00 | 10.40

Duty Cycle CF (dB)| 0.00 |Inc|uded in Calculations of Power & PPSD |

Output Power Results

Channel | Frequency | Chain 1| Total Power Power
Meas Corr'd Limit Margin
Power | Power
(MHz) (dBm) (dBm) (dBm) (dB)
High 5710 6.35 6.35 16.19 -9.84

PPSD Results

Channel | Frequency | Chain 1| Total PPSD PPSD
Meas Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
High 5710 1.880 1.88 10.40 -8.52
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

PSD, Chain 1

PSD, Chain 1 HIGH CH — UNII 2ext
& cvom 3

Ref 20 dBm Att 25 dB SWT 20 ms
offdet 11.4|as I
=
— —
- - =
/ ¥ {
L1
- N
== 2 - \—._
| o e L
W ] [
L-s
-6 Ps
7 =
ac
Center 5.69353 GHz 9.5 MHz/ Span 95 MHz
Tx Channel
Bandwidth 62.925 MHz Power 16.47 dBm

Date: 29.MAY.2013 19:21:25

PSD, Chain 1 HIGH CH — UNII-3
& S

Ref 20 dBm Att 25 dB SWT 20 ms

Offdet 17].4] c

Date: 29.MAY.2013 19
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.23. 802. 11n HT40 CDD 2TX MODE IN THE 5.6 GHz BAND

8.23.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)

Low 5510 66.67 82.67
Mid 5550 87.40 95.83
High 5670 68.00 82.60
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH

I Agilent 00:10:52 May 15, 2013

R T

Freg/Channel

Project:

Ref 20 dBm Atten 20 dB

& Mkrl B6.B7 MHz
0.56 dB

#Peak

Center Freq
551000000 GHz

Start Freq
5.46000000 GHz
Stop Freg
556000000 GHz

CF Step
10.0000000 hHz
At [E]

FTun
Swp

Center 5.510 00 GHz

#Res BYWW 620 kHz #WBYW 1.8 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

BANDWIDTH Chain 0 MID CH
H Agilent 00:18:13 May 16, 2013

RT

|Fre§a’ChanneI I

Project:

Ref 20 dBm Atten 20 dB

A Mkr1 87 .4 MHz
-1.32 dB

#Feak
Log

10
dB/

Offst
114

dB
]l

13.7
dBm

LyAv

Center Freq
&.85000000 GHz
Start Freq
545000000 GHz
Stop Freq
561000000 GHz

CF Step
12.0000000 hHz

Auto hdan|

V1 52
83 FC

if):

FTun
Swp

Center 5.550 0 GHz

#Res BW 1 MHz #WVBW 3 MHz

Span 120 MHz
#Sweep 100 ms B01 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

——
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

BANDWIDTH Chain 0 HIGH CH

He o Agilent 00:22:19 May 16, 2013

RT

Freg/Channel

Project:
Ref 20 dBm

Atten 20 dB

& Mkrl B3.0 MHz
0.19 dB

#Peak

Center Freq
557000000 GHz

Start Freg
551000000 GHz

Stop Freq
573000000 GHz

CF Step
12.0000000 MHz
Auto Ma

Center 5.670 0 GHz
#Res BYW 820 kHz

Span 120 MHz

#VBW 2.7 MHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
off

=

On

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH

de Agilent 00:13:01 May 16, 2013

BT

Freg/Channel

Project:
Ref 20 dBm

Atten 20 dB

& Mkrl 8267 MHz
0.54 dB

#Peak

1
<

Center Freq
551000000 GHz

Start Freq
5.45000000 GHz
Stop Freq
5.56000000 GHz

13.5
dBm

LgAv

CF Step
10.0000000 hHz
Auto Ma

w1 52
$3 FC

()

FTun
Swp

Center 5.510 00 GHz
#Res BW 1 MHz

Span 100 MHz

#WVBW 3 MHz #Sweep 100 ms (601 pts)

Freq Offset

0.00000000 Hz
Signal Track
[a]}} Off
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

BANDWIDTH Chain 1 MID CH
it Agllent 00:15:37 May 16, 2013 R T |Freg/Channel

Praoject: A Mkrl 9583 MHz Conter
enter Freq

2;;;? o Atten 20 4B 0.65 98 5.55000000 GHz

Log

10 Start Freq

dB/ 5.50000000 GHz

Offst

1.4 1

dB i =vor Stop Freq

DI 5.60000000 GHz

114
dBm CF Step

10.0000000 hHz
Lghv Auto iET

w1 52 Freq Offset
53 FC 0.00000000 Hz

rif): .
ETun Signal Track

On Off

Swp

Center 5.550 00 GHz Span 100 MHz ‘
#Res BW 1 MHz #WBW 3 MHz #Sweep 100 ms 601 pts)

BANDWIDTH Chain 1 HIGH CH
- Agilent 00:24:11 May 16, 2013 R T |FregiChannegl

Project: A Wkl 826 MHz Conter F
! enter Freq
Ref 20 dBm Atten 20 dB 0.25 dB 5 A7000000 GHz

#Peak

Start Freg
5.61000000 GHz
Stop Freq
5.73000000 GHz

dBm CF Step
|| 12.0000000 MHz
Lghv Auta Ilan)

w1 52 Freq Offset
53 FC 0.00000000 Hz

rif): :
ETun Signal Track

Swp on O

Center 5.670 0 GHz Span 120 MHz ‘
#Res BW 820 kHz H#YBW 2.7 MHz #Sweep 100 ms 601 pts)
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.23.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5510 36.1600 | 36.3437
Mid 5550 36.4001 | 42.0632
High 5670 36.1829| 36.3321
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

99% BANDWIDTH

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

d Agilent 000927 May 16, 2013

R T |FregiChannel

Ch Freg 551 GHz

Center Freq

Trig Free || 21000000 GHz

Occupied Bandwidth IAverages: 100

Start Freq

Project:

Ref 20 dBm Atten 20 dB

5.47500000 GHz

#Samp

Stop Freq

554500000 GHz

Log

10

dB/

CF Step

Offst

7.00000000 MHz

114

Til&uto ha

dB

Freq Offset

Center 5.510 00 GHz

#Res BYW 430 kHz #VBW 1.2 MHz

#Sweep 100 ms (601 pts)

Span 70 MHz 0.00000000 Hz

Occupied Bandwidth
36.1600 MHz

-35.5849 kHz
39.178 MHz™

Qoo BYW % Puwr
w dB

Transmit Freg Error
% dB Bandwidth

Signal Track
99.00 % off

-26.00 dB

On

99% BANDWIDTH, Chain 0 MID CH

- Agilent 00:17:30 May 16, 2013

R T |Freq;’ChanneI |

Ch Freg 555 GHz

Center Freg

Free || 5 ss000000 GHz

Trig

Occupied Bandwidth Iﬁverages: 100

| Start Freq

Project:

Ref 20 dBm Atten 20 dB

5.51400000 GHz

#Samp

Log ¥ —

[
T -

Stop Freq
558500000 GHz

10 LLEL I

dBf Frady o PRl iV JRN

Offst

114

dB

b CF Step
WA 700000000 MHz
Auto Man|

Freq Offset

Center 5.550 00 GHz

#Res BW 430 kHz #VBW 1.3 MHz

#Sweep 100 ms (601 pts)

Span 70 MHz 0.00000000 Hz

Occupied Bandwidth
36.4001 MHz

Ococ BYW % Puwr
% dB

Signal Track
99.00 % off

-26.00 dB

On

Transmit Freg Error
% dB Bandwidth

280576 kHz
62.370 MHz*
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

99% BANDWIDTH, Chain 0 HIGH CH

@ Agilent 0020025 May 16, 2013

R T |Frequhannel

Ch Freqg 5.67 GHz

Occupied Bandwidth

Center Freq

Free | 5 67000000 GHZ

Trig

Averages: 100

Project:

Ref 20 dBm Atten 20 dB

I Start Freq
563500000 GHz

#Samp

Log
10

Stop Freq
570500000 GHz

dB/

Offst

11.4

CF Step
7.00000000 kHz
___ Auto ]

dB

Freq Offset

Center 5.670 00 GHz
#Res BYW 430 kHz

#WBYW 1.2 MHz

#Sweep 100 ms (601 pts)

Span 70 MHz 0.00000000 Hz

Occupied Bandwidth
36.1829 MHz

1581.434 kHz
40.703 mMHz"

Transmit Freq Error
x dB Bandwidth

Occ BYY % Pwr
x dB

Signal Track
99.00 % Off

-26.00 dB

On

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

He Agilent 00:12:03 May 16, 2013

R T |FrequhanneI |

Ch Freqg 551 GHz

Occupied Bandwidth

Center Freq

Free | s 51000000 GHz

Trig

Averages: 100

Start Freq
5.47500000 GHz

Project:

Ref 20 dBm Atten 20 dB

#Samp| |

Stop Freqg

P —

-

5.54500000 GHz

CF Step

7.00000000 kMHz

Auto M=

Freq Offset

Center 5.510 00 GHz
#Res BW 430 kHz

#WBYW 1.3 MHz

#Sweep 100 ms (601 pts)

Span 70 MHz 000000000 Hz

Occupied Bandwidth
36.3437 MHz

211.450 kHz
50.242 MHz*

Transmit Freg Error
x dE Bandwidth

Occ BYY % Pwr
¥ dB

Signal Track
Off

98.00 %
-26.00 dB

n
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012

IC:

4324A-BRCM1076

99% BANDWIDTH, Chain 1 MID CH

A Agilent 00:14:50 May 16, 2013

RT

| Freg/Channel

Ch Freg 5.55 GHz

Trig  Free

Occupied Bandwidth

Averages: 100 I

Center Freq
565000000 GHz

Project:
Ref 20 dBm Atten 20 dB

#Samp I I

Start Freq
551500000 GHz

Center 5.550 00 GHz

#Res BW 510 kHz #WBW 1.6 MHz

Span 70 MHz
#Sweep 100 ms (601 pts)

Stop Freg
5.58500000 GHz

CF Step
7.00000000 MHz
Auto Ia

Freq Offset
0.00000000 Hz

Occupied Bandwidth
42.0632 MHz

432.083 kHz
52.025 MHz*

Transmit Freq Error
x dB Bandwidth

98.00 %
-26.00 dB

Occ BYY % Pwr
x dB

Signal Track

On Ot

99% BANDWIDTH, Chain 1 HIGH CH

de Agilent 00:23:36 May 16, 2013

R T

|FrequhanneI |

Ch Freqg 567 GHz

Trig  Free

Occupied Bandwidth

Averages: 100 I

Center Freq
557000000 GHz

Project:

Ref 20 dBm Atten 20 dB

#Samp|

O

Start Freq
563500000 GHz
Stop Freqg
5. 70500000 GHz

Center 5.670 00 GHz

#Res BYW 430 kHz #WBYW 1.3 MHz

Span 70 MHz
#Sweep 100 ms (601 pts)

CF Step
7.00000000 hHz
Auto

Freq Offset
0.00000000 Hz

M=

Occupied Bandwidth
36.3321 MHz

243.372 kHz
55.635 MHz*

Transmit Freg Error
x dE Bandwidth

98.00 %
-26.00 dB

Occ BYY % Pwr
¥ dB

Signal Track
Jn off
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.23.3. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 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 11
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

For output power, the TX chains are uncorrelated and the antenna gain is the same for each
chain. The directional gain is equal to the antenna gain.

For PPSD, the TX chains are correlated and the antenna gain is the same for each chain. The
directional gain is:

Antenna | 10 * Log (2 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

6.60 3.01 9.61
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REPORT NO: 13U15029-2B

DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076

IC:4324A-BRCM1076

RESULTS

Bandwidth and Antenna Gain

Channel [ Frequency Min Min Directional Directional
26 dB 99% Gain Gain
BW BW
(MHz) (MHz) | (MHz) (dBi) (dBi)
Low 5510 66.67 | 36.1600 6.60 9.61
Mid 5550 87.40 | 36.4001 6.60 9.61
High 5670 68.00 |36.1829 6.60 9.61
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5510 23.40 24.00 30.00 23.40 7.39 | 11.00 7.39
Mid 5550 23.40 24.00 30.00 23.40 7.39 | 11.00 7.39
High 5670 23.40 24.00 30.00 23.40 7.39 | 11.00 7.39
Duty Cycle CF (dB)| 0.00 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency [ Chain 0 |Chain 1 Total Power Power
Meas Meas Corr'd Limit Margi
n
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5510 14.23 14.51 17.38 23.40 -6.02
Mid 5550 20.51 20.18 23.36 23.40 -0.04
High 5670 16.42 16.69 19.57 23.40 -3.83
PPSD Results
Channel | Frequency | Chain O [Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margi
n
PPSD | PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5510 3.29 3.11 6.21 7.39 -1.18
Mid 5550 3.25 3.10 6.19 7.39 -1.20
High 5670 3.03 2.98 6.02 7.39 -1.37

Page 263 of 432

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

Ref 20 dBm Att 40 dB SWT 20 ms

Fet 11

* 3

span 75 MHz

Date: 21.MAY.2013 21:04:09

OUTPUT POWER AND PPSD, Chain 0 MID CH
® e cmmno o

Ref 20 dBm Att 40 dB SWT 20 ms

20 Offfet 11

ﬂﬂ—x—\

Date: 21.MAY.2013 21:08:24

Page 264 of 432
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

OUTPUT POWER AND PPSD, Chain 0 HIGH CH
& . e

Ref 20 dBm Att 40 dB SWT 20 ms

20 Offfet 11

[ o8

Span 75 MHz

Date: 21.MAY.2013 21:13:29

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH
B s e

Ref 20 dBm Att 40 dB SWT 20 ms

Sfffpet 11

[ g

Date: 21.MAY.2013 21:05:28
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

OUTPUT POWER AND PPSD, Chain 1 MID CH

~RBW 1 MHz Ma
«VBW 3 MHz
Att 40 dB SWT 20 ms

21.MAY.2013 21:10:14

OUTPUT POWER AND PPSD, Chain 1 HIGH CH
® .. e

Ref 20 dBm Att 40 dB SWT 20 ms

et 11

-

Date: 21.MAY.2013 21:15:57
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.23.4. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold
function) to the peak transmit power (measured as specified above) shall not exceed 13 dB
across any 1 MHz bandwidth or the emission bandwidth whichever is less.

RESULTS
Chain 0
Channel |Frequency| PK Level PSD DCCF Peak Excursion |Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5200 11.74 3.25 0.00 8.49 13 | -4.51
Chain 1
Channel |Frequency| PK Level PSD DCCF Peak Excursion |Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5200 11.95 3.10 0.00 8.85 13 | -4.15
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

PEAK EXCURSION, Chain 0

PEAK EXCURSION, Chain 0 MID CH
- Agilent 10:32:33 May 25, 2013 R T |Freg/Channel

Mkr1 5.555 175 GHz Corter F

Ref 20 dB #Atten 20 dB 11.74 dB enter Freq

> - = || 555000000 GHz
#Peak
Loy _
10 Start Freqg
dB/ 548250000 GHz
Offst
11.4
dB Stop Freq

5.61750000 GHz

CF Step

Tl 13.5000000 MHz

V1 §2 Freq Offset

53 FC 0.00000000 Hz
AR

rif): .
ETun Signal Track
Swp On off

Center 5.550 D00 GHz Span 135 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

PEAK EXCURSION, Chain 1

PEAK EXCURSION, Chain 1 MID CH
e Agilent 10:33:27 May 25, 2013 R T |Frequhannel |

Mkr1 5.547 50 GHz Corter F
enter Frag

Ref 20 dBm #Atten 20 dB 185 dBm I - cenonono Gz
#Peak
Log .4 N
10 Start Freq
dB/ 547500000 GHz
Offst
1.4
B 4 Stop Freqg

562500000 GHz

CF Step
15.0000000 MHz
Auto hdan|

w1 52 Freq Offset
53 FC 0.00000000 Hz
AR

eif): )
ETun Signal Track
Swp On off

Center 5.550 00 GHz Span 150 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms 601 pts)

#PAvy
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REPORT NO: 13U15029-2B

FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

8.24.

8.24.1.

LIMITS

802.11n HT40 CDD 2TX MODE CHANNEL 142 IN THE 5.6 GHz
BAND

None; for reporting purposes only.

26 dB BANDWIDTH

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)
High 5710 97.125 | 92.475
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 HIGH CH

s Agilent 10:33:00 May 29, 2013 R T [Freg/Channel

& Mkrl 97.125 MHz

Ref 20 dBm Atten 20 dB 0.10 dB Center Freq
#Peak 571000000 GHz
P Start Freqg
563500000 GHz
Stop Freq
£.78500000 GHz

144

dBm CF Step
i il| 15.0000000 MHz
HPAvy Auto Ilan)

V1 $2 Freq Offset
83 FC 0.00000000 Hz
AA

() .
FTun Signal Track
Swp On Off

Center 5.710 000 GHz Span 150 MHz ‘
#Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms (2001 pts)

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 HIGH CH
H Agilent 10:35:56 May 29, 2013 R T |Freg/Channel

A Mkrl 92.475 MHz

Ref 20 dBm Atten 20 dB -0.63 dB Center Freq
#Peak | £.71000000 GHz

Start Freq
5.63500000 GHz

Stop Freq
£.78500000 GHz

e CF Step
-l Wi 150000000 MHz
P Avyg Auto Ilan

V1 52
53 FC
AR

Freq Offset
0.00000000 Hz

=(f): .
ETun Signal Track
Swp On Off

Center 5.710 D00 GHz Span 150 MHz
#Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms 2001 pis)
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

8.24.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel(Frequency|99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
High 5710 36.5195 | 36.3098
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 HIGH CH

T Agilent 12:49:33 May 22, 2013
|

R T | Span |

Ch Freq
Occupied Bandwidth

571 GHz

Trig  Free Span

Averages: 100

50.0000000 MHz

Ref 20 dBm

#Atten 20 dB
#Samp

Span Zoom

ORI W

Full Span

Fero Span

Center 5.710 00 GHz

#Res BW 430 kHz #VBW 1.3 MHz

#Sweep 100 ms {601 pis)

Last Span
Span 50 MHz

Occupied Bandwidth
36.5195 MHz

431.213 kHz
43,769 MHz"

Transmit Freq Error
x dB Bandwidth

Occ BYY % Puwr

95.00 %

wdB  -26.00 dB

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 HIGH CH
W Agilent 12:50:58 May 22, 2013
[

R T | Span |

Ch Freg
Occupied Bandwidth

571 GHz

Trig  Free Span

Averages: 100

50.0000000 kHz

Ref 20 dBm #htten 20 dB
#Samp | |

Span Zoom

S R I

Full Span

|
|
Center 5.710 00 GHz

‘ Zero Span

#Res BW 430 kHz #VBW 1.3 MHz

#Sweep 100 ms B01 pts)

Last Span
Span 50 MHz

Occupied Bandwidth

36.3098 MHz

512.088 kHz
45.044 MHz*

Transmit Freq Error
 dB Bandwidth

Dec BYY % Pwr
¥ dB

95.00 %
-26.00 dB
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.24.3. 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 11.4dB (including 10 dB pad and1.4 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS

Average Power Results

Channel | Frequency | Chain 0 |Chain 1| Total
Power | Power [Power
(MHz) (dBm) | (dBm) | (dBm)
High 5710 20.56 19.89 | 23.25
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.24.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 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 11
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

For output power, the TX chains are uncorrelated and the antenna gain is the same for each
chain. The directional gain is equal to the antenna gain.

For PPSD, the TX chains are correlated and the antenna gain is the same for each chain. The
directional gain is:

Antenna | 10 * Log (2 chains) | Correlated Chains

Gain Directional Gain
(dBi) (dB) (dBi)
6.60 3.01 9.61
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REPORT NO:

13U15029-2B

FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

RESULTS

Limit (FCC), portion in UNII 2 ext band
Bandwidth and Antenna Gain

Channel [ Frequency Min Min Uncorrelated Correlated
26 dB 99% Directional Directional
BW BW Gain Gain
(MHz) (MHz) (MHz) (dBi) (dBi)
High 5710 63.5625 | 33.1549 6.60 9.61
Limits
Channel | Frequency FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD | Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) |[(@Bm)| (dBm)
High 5710 23.40 24.00 30.00 23.40 7.39 11.00 7.39

Duty Cycle CF (dB)|

0.00 |Inc|uded in Calculations of Corr'd Power & PPSD

Output Power Results

Channel [ Frequency | Chain O [Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin

Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) dB)
High 5710 14.37 12.90 16.71 23.40 -6.69

PPSD Results

Channel [ Frequency | Chain 0 [Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin

PPSD | PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) dB)
High 5710 0.71 -0.74 3.06 7.39 -4.33
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

Limit (FCC), portion in UNII 3 band

Bandwidth and Antenna Gain

Channel [ Frequency Min Min Uncorrelated Correlated
26 dB 99% Directional Directional
BW BW Gain Gain
(MHz) (MHz) (MHz) (dBi) (dBi)
High 5710 31.2375 | 3.1549 6.60 9.61
Limits
Channel | Frequency| FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) (dBm) [ (dBm)
High 5710 23.40 15.99 21.99 15.39 7.39 11.00 7.39
Duty Cycle CF (dB)| 0.00 |Inc|uded in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O [Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHZz) (dBm) | (dBm) (dBm) (dBm) (dB)
High 5710 6.15 2.78 7.79 15.39 -7.60
PPSD Results
Channel | Frequency | Chain O [Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD | PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
High 5710 1.34 -2.17 2.94 7.39 -4.45
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH UNII 2ext
@ Rt e e

Ref 20 dBm tt 25 d SWT 20 ms

offdet

e
-

Date: 29.MAY.2013 15:28:46

OUTPUT POWER AND PPSD, Chain 0 HIGH CH UNII 3

att 25 dB

Date: 29.MAY.2013 15
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 HIGH CH UNII

RBW 1 MHz Ma
~VBW 3 MHz

Ref 20 dBm Att 25 dB SWT 20 ms

offdet 1.
|10

s

"

-1
-2
-3
-4
-5
-6
-7

Center 5.69438125 GHz

Tx Channel
Bandwidth

Date: 29.MAY.2013 15:17:38

RBW 1 MHz M

OUTPUT POWER AND PPSD, Chain 1 HIGH CH DTS

«VBW 3 MHz
20 dBm Att 25 dB SWT 20 ms

offdet 17.

Center 5.74061875 GHz

Tx Channel
Bandwidth

Date: 29.MAY.2013 15:21:39
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.25. 802.11ac VHT80 SISO MODE IN THE 5.6 GHz BAND

8.25.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel[Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5530 92.5
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

26 dB BANDWIDTH

BANDWIDTH LOW CH
i Agilent 10:56:34 May 18, 2013 E T |FregiChannel

Project: A Mkl 92,580 MHz

Center Freqg
Ref 20 dBm EAtten 2§|] dB 5 53000000 GHz

Loy

10 ' | ; 5 Start Freq
di/ | . | 5 45500000 GHz
Offst | | bl e
114 | | |

dB | i Stop Freq
DI | | | | £ E0500000 GHz

199 |

o
dBm et AN CF Step

I 15.0000000 tHz
Lghv % Auto hilan

s Freq Offset
3 FCi 0.00000000 Hz

off): ; . :
FTun | Signal Track

Swp

Center 5.530 00 GHz Span 130 MHz
#Res BW 910 kHz #WVBW 2.7 MHz #Sweep 100 ms {601 pts)

Copyright 2000-2010 Agilent Technologies
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.25.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5530 75.4826
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

99% BANDWIDTH

BANDWIDTH LOW CH
4 Agilent 10:55:39 May 18, 2013 R IFrequhanneI

ChFreq 553 GHz ea e || Gl Fed
Occupied Bandwidth Averages: 100 I |

553000000 GHz

Start Freg
£.48000000 GHz

Project:

Stop Freq
558000000 GHz

CF Step
10.0000000 hHz
uto han)

T | ; ; ; _ i . Freg Offset
Center 5.530 00 GHz Span 100 MHZ | HHE000000 Hz
#Res BW 1.1 MHz A/BW 3 MHz #Sweep 100 ms (601 pts) |

; ; Signal Track
Occupied Bandwidth Occ BYW % Pur 53.00 % | on off

75.4826 MHz xdB  -26.00dB

Transmit Freq Error -9.400 kHz
 dB Bandwidth 79,200 MHz"

Copyright 2000-2010 Agilent Technologies
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.25.3. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 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 11
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: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5530 92.5 |75.4826 6.60
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (@Bm) | (@Bm) | (dBm)
Low 5530 23.40 24.00 30.00 23.40 | 10.40 | 11.00 | 10.40

Duty Cycle CF (dB)| 0.16 [included in Calculations of PPSD

Output Power Results

Channel | Frequency [ Chain O | Total Power Power
Meas | Corr'd Limit Margin

Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5530 15.04 15.04 23.40 -8.36

PPSD Results

Channel | Frequency [ Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin

PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5530 -0.95 -0.79 10.40 -11.19
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

«RBW 1 MHz M 1 T
. : «VBW 3 MHz 0.95 3
5.539 Y000 GHz

Ref 20 dBm Att 40 dB SWT 20 ms

20 Offpet

=

[~

|-o

N

Center 5.53 GHz s z Span 150 MHz

Date: 21.MAY.2013 23:04:23
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.26. 802.11ac VHT80 SISO MODE CHANNEL 138 IN THE 5.6 GHz
BAND

8.26.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
High 5690 183.8
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

26 dB BANDWIDTH

BANDWIDTH HIGH CH

e Agilent 17:47:21 May 29, 2013 R T |Freg/Channel

& kel 183.8 MHz

Ref20 dBm Atten 20 dB -2.22 dB Center Freq
#Peak 5.69000000 GHz
Log

10 Start Freq
dB/ 5.56500000 GHz
Offst

1.4

dB Stop Freq
bl £.81500000 GHz

-10.6
dBm CF Step

25.0000000 MHz
HPAvy Auto Ilan

W1 S2 Freq Offset
83 FC 0.00000000 Hz
AA

=2(): .
FTun Signal Track
Swp On Off

Start 5.565 000 GHz Stop 5.815 000 GHz |
#Res BW 2 MHz VBW 6 MHz #Sweep 100 ms (601 pts)
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.26.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% Bandwidth
(MHz) (MHz)

High 5690 75.8778
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

99% BANDWIDTH

99% BANDWIDTH HIGH CH
W Agilent 17:32:48 May 29,2013

R T |FrquChanneI |

Ch Freq 5.69 GHz
Occupied Bandwidth

Center Freq

Trig  Free | = eson0000 GHz

Averages: 100 I

| Start Freq
5.64000000 GHz

Ref20 dBm Atten 20 dB

#Samp

Loy
10 N
dB/ Tl

CF Step

Offst

114

e
"l| 10.0000000 MHz
Auto hdan

dB

T
| !

Freq Offset

Stop Freq
red 574000000 GHz

Center 5.690 00 GHz

#Res BW 1 MHz VBW 3 MHz #Sweep 100 ms (2001 pts)

Span 100 MHz 0.00000000 Hz

Occupied Bandwidth
75.8778 MHz

Transmit Freq Error 82.729 kHz
¥ dB Bandwidth 98,869 MHz*

- - Signal Track
Occ BYWW % Pwr 99.00 % fon Off

xdB  -26.00 dB
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.26.3. 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 11.4 dB (including 10 dB pad and 1.4 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Channel [Frequency| Power
(MHz) (dBm)

High 5690 20.45
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.26.4. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 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 11
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: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

RESULTS

Limits (FCC), portion in UNII 2 ext band

Bandwidth and Antenna Gain

Channel | Frequency | Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
High 5690 126.9 | 72.9389 6.60
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
High 5690 24.00 24.00 30.00 24.00 10.40 | 11.00 | 10.40

Duty Cycle CF (dB)| 0.16 |[included in Calculations of PPSD

Output Power Results

Channel | Frequency | Chain O | Total Power Power
Meas Corr'd Limit Margin

Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
High 5690 15.72 15.88 24.00 -8.12

PPSD Results

Channel | Frequency [ Chain 0| Total PPSD PPSD
Meas | Corr'd Limit Margin

PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
High 5690 -1.080 -0.92 10.40 -11.32
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

Limits (FCC), portion in 5.8 GHz UNII-3 band

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
High 5690 56.9 2.9389 6.60
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) [ (dBm) | (dBm)
High 5690 24.00 15.68 21.68 15.68 10.40 | 11.00 | 10.40

Duty Cycle CF (dB)| 0.16 [included in Calculations of PPSD |

Output Power Results

Channel | Frequency | Chain O Total Power Power
Meas Corr'd Limit Margin
Power | Power
(MHz) (dBm) (dBm) (dBm) (dB)
High 5690 2.02 2.18 15.68 -13.50

PPSD Results

Channel | Frequency | Chain O Total PPSD PPSD
Meas Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
High 5690 -2.660 -2.50 10.40 -12.90
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

PSD, Chain 0

PSD, Chain 0 HIGH CH — UNII 2ext

RBW 1 MHz
omn 3
fer 20 amm Ave 25 an
Offde 11 ]4] aB I
-1
B =
-
[ g i {
-2
- —
. —— —..
.
s
6 PS
b
Center 5.66155 GHz 20 MHz/ Span 200 MHz

Tx Channel
Bandwidth 126.9 MH=z Power 15.73 dBm

Date: 29.MAY.2013 19:42:27

PSD, Chain 0 HIGH CH — UNII 3
% B

Ref 20 dBm Att 25 dB

offdet 1).4| aB
10

Lo

1
2
3
a

Date: 29.MAY.2013 19
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.26.1. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold
function) to the peak transmit power (measured as specified above) shall not exceed 13 dB
across any 1 MHz bandwidth or the emission bandwidth whichever is less.

RESULTS
Channel |Frequency| PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Mid 5690 4.04 -0.92 0.16 4.80 13 -8.20
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

PEAK EXCURSION

PEAK EXCURSION MID CH
- Agilent 10:01:22 May 25, 2013 R T |Freg/Channel

Mkr1 5.675 5 GHz Corter F
Ref 20 dB #Atten 20 dB 4.04 dB enter Freq
> - = || 553000000 GHz
#Peak
Loy
10 Start Freqg
dB/ 5.55000000 GHz
Offst
15
dB Stop Freq
£.83000000 GHz

CF Step

25.0000000 MHz
#PAvy Auto Ilan|

V1 §2 Freq Offset
53 FC 0.00000000 Hz
AN

rif): .
ETun Signal Track
Swp On off

Center 5.690 0 GHz Span 280 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.27. 802.11ac VHT80 CDD 2TX MODE IN THE 5.6 GHz BAND

8.27.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chainl
(MHz) (MHz) (MHz)
Low 5530 82.9 89.2
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

26 dB BANDWIDTH

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
e Agilent 11:34:35 May 18, 2013 R T |Freg/Channel

Project: A Wkl 829 MHz
Ref 20 dBm Atten 20 dB 190 dB Center Freg

553000000 GHz

Log

e Start Freq
dB/ | £.40500000 GHz
1.4

Stop Freg
5 B5500000 GHz

CF Step
250000000 hHz
Auto hdan|

Freq Offset
000000000 Hz

Signal Track
On OHf

Center 5.530 0 GHz Span 250 MHz
#Res BW 910 kHz #VBW 2.7 MHz #Sweep 100 ms {601 pts)

ICopyright 2000-2010 Agilent Technologies
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REPORT NO: 13U15029-2B

DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH

@ Agilent 11:36:14 May 18, 2013 feil
Project:
Ref 20 dBm

Freg/Channel

A Mkrl 89.2 MHz Contor E
. efer Fred
tten 20 : 5.53000000 GHz

Start Freg
£.40500000 GHz

Stop Freq
£ B5500000 GHz

CF Step
260000000 MHz
Auto hdan)

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.530 0 GHz
#Res BW 910 kHz H#WBW 2.7 MHz

Copyright 2000-2010 Agilent Technologies

Span 250 MHz
#Sweep 100 ms {601 pts)
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

8.27.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel[Frequency|99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5530 75.3546 | 75.4619
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

99% BANDWIDTH

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

4 Agilent 11:33:59 May 18, 2013

B IFrequhanneI

Ch Freg 5.53 GHz

Trig  Free

Occupied Bandwidth

Averages: 100 I |

Project:
Ref 20 dBm

Atten 20 dB

Loy

10

dB/
Offst |
114

dB

Center Freqg
553000000 GHz

Start Freg
£ 48000000 GHz

] Stop Freq
|| 558000000 GHz

Auto

Center£5.53ll I]I] GHz
#Res BYW 910 kHz
Occupied Bandwidth
753546 MHz

14.443 kHz
73.931 MHz"

#VBW 2.7 MHz

Transmit Freg Error
¥ dB Bandwidth

Span 100 MHz
#Sweep 100 ms {B01 pts)

Signal Track

Occ BYY % Pur
¥ dB

59.00 % | On
-26.00 dB

CF Step
|1 10.0000000 MHz

Freq Offset
000000000 Hz

Ian

Off

Copyright 2000-2010 Agilent Technologies
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

@ Agilent 11:35:37 May 18, 2013 feil IFrequhanneI
I

Center Freqg

ChFreq 553 GHz Trig Free | 2 53000000 GHe

Occupied Bandwidth Averages: 100 |

| Start Freg
£ 48000000 GHz

Project:

Stop Freq
£ 58000000 GHz

CF Step
10.0000000 hHz
| Auta han)

uu ! ] Freq Offset
: ’ ’ 0.00000000 Hz

Center 5.530 00 GHz Span 100 MHz
#Res BW 820 kHz #WVBW 2.7 MHz #Sweep 100 ms {601 pis)

. . Signal Track
Occupied Bandwidth Occ BYW % Pur 53.00 % | on off

75.4619 MHz xdB 260048

Transmit Freq Error 226175 kHz
 dB Bandwidth 78.593 MHz"

|Copyright 2000-2010 Agilent Technologies |
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.27.3. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 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 11
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

For output power, the TX chains are uncorrelated and the antenna gain is the same for each
chain. The directional gain is equal to the antenna gain.

For PPSD, the TX chains are correlated and the antenna gain is the same for each chain. The
directional gain is:

Antenna | 10 * Log (2 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

6.60 3.01 9.61
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

RESULTS
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional Directional
26 dB 99% Gain Gain
BW BW
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5530 82.9 |75.3546 6.60 9.61
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power [ Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5530 23.40 24.00 30.00 23.40 7.39 | 11.00 7.39
Duty Cycle CF (dB)| 0.16 |Inc|uded in Calculations of PPSD |
Output Power Results
Channel | Frequency | Chain O [Chain 1 Total Power Power
Meas Meas Corr'd Limit Margi
n
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5530 13.43 13.69 16.57 23.40 -6.83
PPSD Results
Channel | Frequency | Chain O [Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margi
n
PPSD | PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5530 -1.09 -1.29 1.98 7.39 -5.41
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

~RBW 1 MHz Marke [
. :0 *VBW 3 MHz .09 dBm
5.518900000 GHz

SWT 20 ms

[ ~B
= |,

=

Center 5.53 GHz span 150 MHz

Date: 21.MAY.2013 23:07:50
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

~RBW 1 MHz Marke [
. : *VBW 3 MHz .29 dBm
5.519200000 GHz

SWT 20 ms

[ ~B
= |,

—

Center 5.53 GHz span 150 MHz

Date: 21.MAY.2013 23:10:13
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.28. 802.11ac VHT80 CDD 2TX MODE CHANNEL 138 IN THE 5.6 GHz
BAND

8.28.1.26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Mid 5690 171.70 185.80
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 MID CH

@ Agilent 17:50:42 May 29, 2013 R T |Freg/Channel
A Mkl 1717 MHz

Ref 20 dBm Atten 20 dB 264 dB Center Freq

P sk | & 69000000 GHz

Log

10 Start Freq

dB/ 5.56500000 GHz

Offst 1

11.4 e <

dB A Stop Freq

bl £.81500000 GHz

05 |

dBm CF Step
26.0000000 MHz

#PAvy Ao Ilan)

V1 52 Freq Offset

83 FC 0.00000000° Hz

AA

if): )

FTun Signal Track

Swp On Of

Start 5.565 000 GHz Stop 5.815 000 GHz ‘

#Res BW 2 MHz VBW 6 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 MID CH
H Agilent 17:51:41 May 29, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 JdB

A Mkl 185.8 MHz
-1.01 dB

#Peak
Loy

10
dB/

Offst
114

dB
DI

10.6
dBm

Stop Freq
5.81500000 GHz

#PAvy

Center Freq
569000000 GHz
Start Freq

£ 56500000 GHz

CF Step
25.0000000 MHz
Auto hdan

V1 52
53 FC

AA,

isijiH
FTun

Swp

Start 5.565 000 GHz
#Res BW 2 MHz

VEW 6 MHz

Stop 5.815 000 GHz
#Sweep 100 ms (601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

8.28.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|] 99% BW 99% BW
Chain 0 Chain 1
(MHz) (MHz) (MHz)
Mid 5690 78.4766 78.4459
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 MID CH

W Aglent 17:52:51 May 29, 2013

R T |FrequhanneI |

Center Freq

Ch Freq 569 GHz Trig  Free 5 FB000000 GHz
Occupied Bandwidth Averages: 100 I
| Start Freqg
5.59000000 GHz
Ref 20 dBm Atten 20 dB
HSamp [ Stop Freq
Log TR IR I 579000000 GHz
10 A >
dB/ ST 2 1 E N O 1T CF Step
ofist | T 20.0000000 MHz
1.4 0] [ |||fute Ivlan)
dB |01yl 1 | |
| . i Freq Offset
Center 5.690 0 GHz Span 200 MH || 10000000 Hz
#Res BW 1 MHz VBW 3 MHz #Sweep 100 ms (601 pts)

Occupied Bandwidth
78.4766 MHz

203.857 kHz
145.622 MHz*

Transrmit Freq Errar
w dB Bandwidth

Oce BW % Pwr
¥ dB

Signal Track
99.00 % off

-26.00 dB

On

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 MID CH

e Agilent 17:53:31 May 29, 2013

R T |FrequhanneI |

Ch Freq 569 GHz

Occupied Bandwidth

Averages: 100

- I Center Freq
Tl”g FTE ‘S.EBDDDDDD GHz

Ref 20 dBm Atten 20 dB

| Start Freq
£.59000000 GHz

#Samp |

Log ]

Stop Freq
5.79000000 GHz

10

dB/

Offst

CF Step
20.0000000 MHz

114

Auto hdan

dB -

Freq Cffset

Center 5.690 0 GHz

#Res BW 1 MHz VEBW 3 MHz

Span 200 MHz
#Sweep 100 ms (601 pts)

0.00000000 Hz

Occupied Bandwidth
78.4459 MHz

267 .663 kHz
145.190 MHz™

Transmmit Freq Errar
 dB Bandwidth

Oce BW % Pwr
x dB

Signal Track
Off

95.00 %
-26.00 dB

On
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

8.28.3. 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 11.4 dB (including 10 dB pad and 1.4 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Average Power Results

Channel [ Frequency | Chain O [Chain 1| Total
Power | Power [Power
(MHz) (dBm) | (dBm) | (dBm)
Mid 5690 20.34 20.19 | 23.28
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

8.28.4. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.5-5.7 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 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 11
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

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

Chain O [ Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
6.60 6.60 6.60

For PPSD, the TX chains are correlated 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)
6.60 6.60 9.61
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

RESULTS

Limits (FCC), portion in UNII 2 ext band

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated | Uncorrelated
26 dB 99% Gain Gain
BW BW
(MHz) (MHz) (MHz) (dBi) (dBi)
High 5690 120.85 |74.22300 9.61 6.60
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) [ (dBm)
High 5690 23.40 24.00 30.00 23.40 7.39 11.00 7.39
| Duty Cycle CF (dB)| 0.16 [included in Calculations of PPSD
Output Power Results
Channel | Frequency | Chain O | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) dB)
High 5690 15.35 14.35 18.05 23.40 -5.35
PPSD Results
Channel | Frequency | Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) dB)
High 5690 -1.37 -2.26 1.38 7.39 -6.01
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DATE: JULY 22, 2012
IC:4324A-BRCM1076

REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

Limits (FCC), portion in 5.8 GHz UNII-3 band

Bandwidth and Antenna Gain

Channel | Frequency | Min Min Correlated [Uncorrelated
26 dB 99% Gain Gain
BW BW
(MHz) (MHz) (MHz) (dBi) (dBi)
High 5690 50.85 | 4.2230 9.61 6.60
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD | Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm)| (dBm)
High 5690 23.40 17.26 23.26 16.66 7.39 11.00 | 7.39

Duty Cycle CF (dB)| 0.16 [Included in Calculations of Corr'd Power & PPSD

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)
High 5690 1.88 1.07 4.66 16.66 -11.99
PPSD Results
Channel | Frequency | Chain 0 | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD | PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
High 5690 -3.360 -4.02 -0.51 7.39 -7.90
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IC:4324A-BRCM1076

PSD, Chain 0

PSD, Chain 0 MID CH — UNII 2 ext
@ oy e 5 e

20 dBm Att 25 dB SWT 20 ms

frdet 1

—
i

Date: 29.MAY.2013 20:49:53

PSD, Chain 0 MID CH — UNII 3

RBW 1 MHz

«VBW 3 MHz
£ 20 dBm Att 25 dB SWT 20 ms

offdet 1.

Span 76.28 MHz

1.88 dBm

Date: 29.MAY.2013 20:50:45
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PSD, Chain 1

PSD, Chain 1 MID CH — UNII 2ext

RBW 1 MHz T ke
»VBW 3 MHz -2.26 dBm
5.679467600 GE

Ref 20 dBm Att 25 dB SWT 20 ms
Ooffdet 1}).4| dB
-1
Lo [ » ]
~ 7 sor
L-10. .
P .,-J |
DY R
-3 et VL
wE
20 P
-50.
‘o
-
70 eon
Ac
Center 5.66105 GHz 19.185 MHz/ Span 191.85 MHz

Tx Channel
Bandwidth 127.9 MHz Power 14.35 dBm

Date: 29.MAY.2013 20:55:39

PSD, Chain 1 MID CH — UNII 3
&> wvew 3 e

Ref 20 dBm Att 25 dB SWT 20 ms

Offde

== I

Span 76.28 MHz

.07 dBm

Date: 29.MAY.2013 20:53:30
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8.28.1. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold
function) to the peak transmit power (measured as specified above) shall not exceed 13 dB
across any 1 MHz bandwidth or the emission bandwidth whichever is less.

RESULTS
Chain 0
Channel |Frequency| PK Level PSD DCCF Peak Excursion |Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5690 4.04 -1.37 0.16 5.25 13 | -7.75
Chain 1
Channel |Frequency| PK Level PSD DCCF Peak Excursion |Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5690 6.66 -2.26 0.16 8.76 13 | -4.24
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PEAK EXCURSION, Chain 0

PEAK EXCURSION, Chain 0 MID CH
- Agilent 10:01:22 May 25, 2013 R T |Freg/Channel

Mkr1 5.675 5 GHz Corter F
Ref 20 dB #Atten 20 dB 4.04 dB enter Freq
> - = || 553000000 GHz
#Peak
Loy
10 Start Freqg
dB/ 5.55000000 GHz
Offst
15
dB Stop Freq
£.83000000 GHz

CF Step

25.0000000 MHz
#PAvy Auto Ilan|

V1 §2 Freq Offset
53 FC 0.00000000 Hz
AN

rif): .
ETun Signal Track
Swp On off

Center 5.690 0 GHz Span 280 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

PEAK EXCURSION, Chain 1

PEAK EXCURSION, Chain 1 MID CH
- Agilent 09:59:38 May 25, 2013 R T |Frequhannel |

Mkr1 5.717 5 GHz Conter F
enter Freq
Ref 20 dBm #Atten 20 dB 666 dBm_fl - connnooD GHz
#Peak
Log
10 Start Freq
dB/ 5 55000000 GHz
Offst
114
e Stop Freqg
553000000 GHz

CF Step
28.0000000 MHz
Auto hdan|

w1 52 Freq Offset
53 FC 0.00000000 Hz
AR

eif): )
ETun Signal Track
Swp On off

Center 5.690 0 GHz Span 280 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms 601 pts)

#PAvy
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DATE: JULY 22, 2012
IC:4324A-BRCM1076

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
(MH2z) (uvV/m) at 3m (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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9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. TX ABOVE 1 GHz 802.11a LEGACY MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
&% Com e

~Aatet o daB

o= am

Date: 23.JUN.2013 15:17:34

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

Ma

Date: 23.JUN.2013 15:17:09
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LOW CHANNEL RESTRICTED, PEAK, V

%

Ref 100 dBpvV ~Att O dB

*RBW 1 MHz M:
«VBW 3 MHz

SWT 20 ms

ERT

100 Of £

Date: 23.JUN.2013 15:18:50

~Att 0 dB SWT 17 s

~RBW 1 MHz
~«VEW 10 Hz

LOW CHANNEL RESTRICTED, AVERAGE, VERT

&%

Ref 100 dBpvV

100 Offpet 40| 3

Lo

Date: 23.JUN.2013 15:20:08

Stop 5.15 GHz
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HARMONICS AND SPURIOUS EMISSIONS

Covered by worse case emissions testing of 11n HT20 CDD 2TX at power levels, per transmit
chain, greater than or equal to any 1TX and 2TX mode.
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9.2.2. TX ABOVE 1 GHz 802.11n HT20 CDD 2TX MODE IN THE 5.2 GHz
BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
® MHz . ) [

~RBW 1
~VBW 3 MHz

o aepv ~Att o©0 ae SWT 20 ms

Tifet 40> am

; VY .38

Date: 16.MAY.2013 18:38:57

“RBW 1 MHz -

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

“VEBW 10 Hz

Ref 100 dBpV N a SwT 17 s

Trfor 205 a

Date: 16.MAY.2013
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LOW CHANNEL RESTRICTED, PEAK, VERT
&> ‘ e e

Ref 100 dBpvV ~Att O dB SWT 20 ms

100 Offpet 40

Date: 16.MAY.2013 18:41:02

LOW CHANNEL RESTRICTED, AVERAGE, VERT

Ref 100 dBpvV ~Att O dB SWT 17 s

100 Ofthet 40| -

Date: 16.MAY.2013 18:47:01
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HARMONICS AND SPURIOUS EMISSIONS

Low Channel
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FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

Trace Markers
Horizontal 1000 - 7600MHz

Met T136 Ant T144 a8 E-Fields E-Fields
Frequency erer " Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker (MHz) Reading Factor Preamp Gain [d8] (8] (uvolts/ [dBuv/mi - | Margin (@8) | (aBuv/m] - (B)
(dBuv) [dB/m] [dB] meter) Avg Peak

1095.652 50 27.9 -35.9 33 45.3 54 -8.7 -28.7

Height (cm)| Polarity

1296.852 28.5 -35. 35 - - -29.58

1893.853 311 - 4.1 - - -28.16

2296.252 322 - 4.5 . . -29.47

2494.153 325 - 4.7 . -30.36

4753.523 347 7 . - - -25.42

4961.319 34.6 7.2 . - -21.77

5020.69 34.6 7.2 . - - -17.76

5179.01 348 7.3 . - - -11.25

5604.498 35 7.7 . - - -25.22

7362.519 - 8.9 ! -26.68

6907.346 - 8.6 . - - -26.12

Vertical 1000 - 7600MHz

Met T136 Ant T144 a8 E-Fields E-Fields
Frequency eter " Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker (MHz) Reading Factor  [preamp Gain| ) Jore wvolts/ | ovrent- | Margin (@) | (dBuv/mi- | (@8)
(dBuv) [dB/m] [dB] meter) Avg peak

1098.951 48 27.9 -35.8 33 43.4 54 -10.6 -30.6

Height (cm)| Polarity

1498.051 28.2 -35.2 3.7 44.92 - - -29.08

1692.654 29.7 -35.1 3.9 45.34 -8.66 -28.66

2292.954 32.2 - 4.5 43.81 - -30.19

2494.153 325 - 4.7 . 45.94 -28.06

4967.916 7.2 . 47.43 . -26.57

5017.391 7.2 . 47.84 . -26.16

5185.607 7.4 . 58.75 - - -15.25

6907.346 . - 8.6 . 47.56 - - -26.44

Horizontal 7600 - 18000MHz

Met T136 Ant T144 ™ E-fields E-Fields
Frequency eter " Cable Factor| T193 HPF Limit Average Limit | Peak Margin

Marker P Reading Factor  |Preamp Gain| ~\ o 1d8] (volts/ | 1 iguv/m- | Margin (¢8) | (aBuv/ml-|  (aB)
(dBuv) [dB/m] [dB] meter) Avg Peak

10359.82 36.95 38.1 -34.5 10.7 0.1 51.35 54 -2.65 74 -22.65

Height (cm)| Polarity

Vertical 7600 - 18000MHz

Met T136 Ant T144 a8 E-Fields E-Fields
Frequency eter " Cable Factor| T193 HPF Limit Average Limit Peak Margin

Marker (MH2) Reading Factor Preamp Gain 1d8] 1d8] (uVolts/ (dBuV/m] - | Margin (dB) | [dBuv/m] - 8)
(dBuv) [dB/m] [dB] meter) Avg peak

10354.623 39.32 38.1 -34.5 10.7 0.1 53.72 54 -0.28 74 -20.28

Height (cm)| Polarity

Horizontal 10000 - 18000MHz

Met T136 Ant T144 a8 E-Fields E-Fields
Marke Frequency . ed_er 36, n . ain| Coble Factor|  T193 HPF Volts/ Limit Average Limit | Peak Margin
e vt aclor |Preamp SANt  ag) [dB] (UVolts/ 1 1 4guv/m] - | Margin (dB) | [dBuv/m] - (dB)

(MHz) d d d Height (cm)| Polarity
(dBuv) [dB/m] [dB] meter) Avg Peak

10363.818 26.45 38.1 -34.5 10.7 0.2 40.95 54 -13.05 74 -33.05

Radiated Emissions

Horizontal 1000 - 7600MHz

K T136 Ant T144 Cable Fact T159 BRE dB E-Fields E-Fields Azimuth
re:\qllu:ncv Meter Reading Factor Preamp Gain a edBac or B (uvolts/ [dBuV/m] - | Margin (dB) | [dBuV/m] - | Margin (dB) ll;mu Height (cm)| Polarity
e [d8/m] [dB] Ld8] [d8] (Degs)

4749.56 31.71 34.7 -34.9 7 0.1 38.61 -15.39 - 118 152 Horz

meter) Peak

4962.58 33.25 34.6 -34.9 7.2 0.3 40.45 -13.55 118 152 Horz

5006.69 26.54 34.6 -34.9 7.2 0.8 34.24 -19.76 - - 307 192 Horz

VB1 - KDB 789033 v01r02 Method: VB Alternative Reduced Video

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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Mid Channel

f :

(kA T wwmnww'%
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Trace Markers
Horizontal 1000 - 7600MHz

Met T136 Ant T144 dB Efields Efields
Frequency eter " Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker (MH2) Reading Factor | Preamp Gain| 1 yg) el | VO ) faguv/mi - | margin @e) | taBuv/m-| (B
(dBuv) [dB/m] [dB] meter) Avg Peak

1095.652 52.32 27.9 -38.7 3.1 44.62 54 -9.38 74 -29.38

Height (cm)| Polarity

1296.852 48.41 303 -38.2 33 43.81 - - -30.19

1692.654 50.76 29.3 -37.5 3.7 46.26 54 7. -27.74

1893.853 49.49 31.6 -37.2 3.9 47.79 - - -26.21

5033.883 48.59 33.9 -35.6 6.9 . 54.69 . -19.31

6933.733 41.14 35.4 -35.6 8.4 49.34 - -24.66

Vertical 1000 - 7600MHz

Met T136 Ant T144 dB Efields EFields
Mark Frequency R edfr Fact " P Gal Cable Factor| T159 BRF Volts/ Limit Average Limit Peak Margin
arker eacing actor  [PreampSainl - [qp) [dB] (Volts/ 1 1 dpuv/m] - | margin (d8) [ [dBuv/m]- [ (aB)

(MHz) dBuV! a8/, i Height (cm)| Polarity
(dBuv) [dB/m] [dB] meter) Avg peak

1000 57.53 28.1 -38.9 49.73 54 -4.27 74 -24.27

1293.553 50.73 30.2 -38.2 . 46.03 - - -27.97

1494.753 52.35 28.9 -37.8 . 46.95 - - -27.05

1692.654 49.57 29.3 -37.5 . 45.07 -8. -28.93

1930.135 47.29 31.8 -37.2 45.89 - -28.11

5202.099 44.05 34.2 -35.5 . . 50.75 - -23.25

Horizontal 7600 - 18000MHz

Met T136 Ant T144 dB Efields Efields
Frequency eter " Cable Factor| T193 HPF Limit Average Limit | Peak Margin

Marker Reading Factor Preamp Gain (uVolts/ N
(MHz) (dBuv) [dB/m] 18] [dB] [dB] meter) [dBl;\{I/gm] - | Margin (dB) [dB:;la/:] - (dB)

10915.942 34.53 37.9 -35.6 10.9 0.2 47.93 54 -6.07 74 -26.07

Height (cm)| Polarity

12890.955 35.09 39.1 -34.3 119 0.2 51.99 - - -22.01

Vertical 7600 - 18000MHz

Meter T136 Ant T144 4B E-Fields E-Fields
Mark Frequency Readi Eact P Gai Cable Factor| T193 HPF (uVolts/ Limit Average Limit Peak Margin
arker eading actor reamp Gain 1dB] [dB] (uVolts, (dBuv/m] - | Margin (@8) | [dBuv/mi - s

Height (cm)| Polarity
(MHz)
(dBuv) [dB/m] [dB] meter) Ave peak

10401.399 36.24 37.4 -36 10.6 0.2 48.44 - - 68.2 -25.56

11939.83 35.57 38.7 11.4 03 50.27 54 -3. 74 -23.73

Vertical 10000 - 18000MHz

Met T136 Ant T144 dB Efields Efields
Frequency eter " Cable Factor| T193 HPF Limit Average Limit | PeakMargin

Marker Reading Factor Preamp Gain (uVolts/ N
(MHz) (dBuv) [dB/m] [d8] [dB] [dB] meter) [dBuA\:I/gm] - | Margin (dB) [dB::Ia/:] - (dB)

11791.104 24.85 38.6 -35.7 11.3 0.3 39.35 54 -14.65

Height (cm)| Polarity

Radiated Emissions

Horizontal 1000 - 18000MHz

T136 Ant T144 4B E-Fields E-Fields
F MH Meter Reading P n , Gal Cable Factor| T160 BRF Volts/ Limit Average Limit PeakMargin| Azimuth
requency (MHz) actor reamp Gain 18] 18] (uVolts, (aBuv/m] - | Margin (de) | (aBuv/m) - P P

Height (cm)| Polarity
(dBuv)
[dB/m] [dB] meter) Avg Peak

5033.883 33.17 33.9 -35.6 6.9 0.2 38.57 53.97 -15.4 74 -35.43 144

VB1 - KDB 789033 V01r02 Method: VB Alternative Reduced Video

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.

Page 328 of 432

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

High Channel
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Trace Markers
Horizontal 1000 - 7600MHz

Met 1136 Ant 1144 E-Fields E-Fields
Frequency eter " Cable Factor| T159BRF | dB (uVolts/ Limit Average Margin Limit Peak Margin

Marker Reading Factor Preamp Gain|
(MHz) (dBuv) {d8/m] 1d8] [dB] [dB] meter) [dBl:\\:’/gm] - (dB) [dB:;I::] - (dB)

1692.654 50.36 29.3 -37.5 3.7 0 45.86 53.97 -8.11 74 -28.14

Height (cm)| Polarity

1890.555 48.16 316 -37.2 39 0 46.46 - - -27.54

4802.999 45.87 339 -35.7 6.7 0.1 50.87 -3. -23.13

5027.286 44.88 339 -35.6 6.9 0.9 50.98 -23.02

5479.16 42.19 34.4 -35.5 7.3 0.9 49.29 - - -24.71

5670.465 40.81 34.5 -35.5 7.4 0.2 47.41 - - -26.59

Vertical 1000 - 7600MHz

Met T136 Ant T144 E-Fields Eields
e nf
Frequency er Cable Factor| T159 BRF (uolts/ |  Limit |Average Margin|  Limit | PeakMargin

Marker Reading Factor |Preamp Gain
(MHz) dBuv) 48/l (6] [dB] [dB] meter) [da-::’gml - (d8) [ds::::] - (dB)

1300.15 51.12 30.3 -38.2 3.3 46.52 53.97 -7.45 74 -27.48

Height (cm)| Polarity

1494.753 50.82 28.9 -37.8 3.5 45.42 - - -28.58

1659.67 49.8 29 -37.5 3.7 45 - - -29

1699.25 49.15 -37.5 3.7

5248.276 41.11 -35.5 7.1

Horizontal 10000 - 18000MHz

Meter T136 Ant T144 E-Fields E-Fields
Frequency ete Cable Factor| T193 HPF (uVolts/ Limit Average Margin Limit Peak Margin

Marker Reading Factor Preamp Gain|
(MHz) (dBuv) {d8/m] 1d8] [dB] [dB] meter) [dBl:\\i/gm] - (dB) [dB:;I::] - (dB)

17112.444 24.81 40.9 -34.2 14 0.3 45.81 53.97 -8.16 74 -28.19

Height (cm)| Polarity

Vertical 10000 - 18000MHz

Met, T136 Ant T144 EFields E-Fields
Frequency et " Cable Factor| T193 HPF (uVolts/ Limit  |Average Margin|  Limit Peak Margin

Reading Factor  |Preamp Gain
(MHz) [dB] [dB] meter) [dBuV/m] - (dB) [dBuV/m] - (dB)
(dBuv) [dB/m] [dB] Ave peak

17196.402 24.69 40.9 -34.3 14.1 0.3 45.69 53.97 -8.28 74 -28.31

Marker Height (cm)| Polarity

Radiated Emissions

Horizontal 1000 - 18000MHz

) T136 Ant 144 | cable Factor| T160 BRF E-Fields . EFields : Azimuth
Frequency (MHz) | Meter Reading Factor |Preamp Gain Margin (d8) | [dBuv/m]- [ Marginap) [ “ 00
[dB/m] [dB] Peak €

[dB] [dB] N 4 [dBuV/m] - Avg Height (cm)| Polarity

4802.999 33.9 -35.7 6.7 0.2 53.97 - - 327

5027.286 33.9 -35.6 6.9 0.2 53.97 - - 327

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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REPORT NO: 13U15029-2B
FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

9.2.3. TX ABOVE 1 GHz 802.11n HT40 CDD 2TX MODE IN THE 5.2 GHz

BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

%

Ref 100 dBpv

LOW CHANNEL RESTRICTED, PEAK, HORIZ

~RBW 1 MH
~VBW 3 MHz

SWT 20 ms

100 OF £

=

Cet 40 =

Date: 16.MAY.2013

Ref 100 dBpvV

19:11:35

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
@ rkex [ 1

~REW 1 MHz Ma
~VEW 10 Hz
~Att O dB SWT 17 s

100 OF £

Lo

=t 40

Date: 16.MAY.2013

19:11:10
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LOW CHANNEL RESTRICTED, PEAK, VERT
® e e

Ref 100 dBpvV ~ALL d SWT 20 ms

100 Offpet 40

Stop 5.15 GHz

Date: 16.MAY.2013 18:53:10

LOW CHANNEL RESTRICTED, AVERAGE, VERT
&® S e

Ref 100 dBpv ~Att 0 dB SWT 17 s

100 Offfpet 40

Stop 5.15 GHz

Date: 16.MAY.2013 18:52:42
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HARMONICS AND SPURIOUS EMISSIONS

Low Channel

Horizontal

-
-
o~ i

|
R N --,’\.‘,ys.;'w,..-"v/"\" WWW;

I gty
N

e
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Vertical
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

Trace Markers

Frequency Meter Corrected Azimuth Height

T136 Ant E-Fields E-Fields

(GHz) Reading Factor T144 Preamp Cable T159 BRF Reading [dBuv/m] - |Margin (dB) | [dBuv/m] - |Margin (dB) (Degs) (cm) Polarity
Prohe Gain [dB] | Factor [dB] [dB]

aBav [ dB(uVolts/m

(dBuv) eter)

Avg Peak

40.76 -36. . 4376 53.97

4728 E 5338 5397

47.76 E k 54.36

4768

49.76

546

46.72

4514

PK - Peak detector

Frequency Meter Corrected Azimuth Height
TI36 ANt 144 preamp Ccable T193 HPF E-Fields E-Fields
GHz, Readin Fact Readin dBuv/m] - |m d8) | (dBuvim - |m dB Degs cm Polarit
(GHz) 9 da;/ar Gain (48] | Factor [d8] 1481 9 [dBuv/m] argin (dB) | [dBuV/m] argin (dB) (Degs) (cm) olarity
[dB/m] dB(uVolts/m
eter)

Avg Peak
(dBuv)

3937 -36.. 5157 53.97

38.96 -36. ¥ 5106 53.97

3045 E 4265 53.97

3087 -36.. E 4307 53.97

PK - Peak detector
Radiated Emissions

Corrected Azimuth Height

T136 Ant E-Fields E-Fields

(GHz) Reading Factor Tg;ﬂ"[’::']"p Fac‘f:'h‘[eds] ns[z;]w Reading [dBuv/m] - |Margin (dB) | [dBuv/m] - [Margin (dB) (Degs) (cm) Polarity
- [dB/m] 4B (uVolts/m Avg Peak

eter)

Frequency Meter

38.26 339 E 4436 53.97

4297 295 E 3727 53.97

VB1 - KDB 789033 v01r02 Method: VB Alternative Reduced Video

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

Mid Channel
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

Trace Markers

Horizontal 1000 - 7600MHz

E-Fields EFields
Cable Factor| T159 BRF dB(uVolts/ e Limit Average Limit Peak Margin
[dB] [dB] (uVolts/ meter)| | 1o, v /m] - | Margin (dB) | [aBuv/m] - (dB)
Avg Peak
5061.919 40.69 35.6 6.9 0.9 53.97 -7.08 74 27.11

Meter T136 Ant T144
Marker |Frequency (MHz)| Reading Factor |Preamp Gain
(dBuVv) [dB/m] [dB]

Height (cm)| Polarity

5235.082 43.17 . -35.5 7.1 0.9 - - -18.33

5489.055 40.75 -35.5 7.3 0.9 - -20.35

6102.549 39.44 -35.6 7.8 0.1 - -21.16

6973.313 41.02 -35.6 8.5 0.1 - B -18.78

Vertical 1000 - 7600MHz

E-Fields E-Fields
Cable Factor| T159 BRF dB{uVolts/ meter) Limit Average Limit Peak Margin
[dB] [dB] [dBuV/m] - | Margin (dB) | [dBuV/m] - (dB)
Avg Peak

Meter T136 Ant T144
Marker |Frequency (MHz)] Reading Factor Preamp Gain
(dBuv) [dB/m] [dB]

Height (cm)| Polarity

3727.736 42.72 33.4 -36.2 5.8 53.97 -8.25 74 -28.28

4248.876 41.26 33.5 -35.9 6.3 . 53.97 -8.71 74 -28.74

5231.784 41.75 34.2 -35.5 7.1 . - - -19.75

6973.313 37.61 35.4 -35.6 8.5 . - - N -22.19

Horizontal 7600 - 18000MHz

E-Fields E-Fields
Cable Factor| T159 BRF dB(uVolts/ meter) Limit Average Limit Peak Margin
[dB] [dB] [dBuv/m] - | Margin (dB) | [dBuv/m] - (dB)
Avg Peak

Meter T136 Ant T144
Marker |Frequency (MHz)] Reading Factor Preamp Gain
(dBuv) [dB/m] [dB]

Height (cm)| Polarity

8005.397 36.36 35.5 -35.9 9.2 0.5 - 68.2 -22.54

10437.781 37.18 -36 0.2 - - 68.2 -18.82

Vertical 7600 - 18000MHz

E-Fields EFields
Cable Factor| T159 BRF dB(uVolts/ t Limit Average Limit Peak Margin
[dB] [dB] (uVolts/ meter)| | 1o, v /m] - | Margin (dB) | [aBuv/m] - (dB)
Avg Peak
10453.373 36.2 375 36 106 03 - - 68.2 19.6

Meter T136 Ant T144
Marker |Frequency (MHz)] Reading Factor Preamp Gain
(dBuv) [dB/m] [dB]

Height (cm)| Polarity

15692.354 35.79 40.4 -35.2 13.3 0.4 - 74 -19.31

Horizontal 10000 - 18000MHz

E-Fields E-Fields
Cable Factor| T159 BRF dB(uVolts/ ter) Limit Average Limit Peak Margin
[dB] [dB] VOl METeN) [dBuv/m] - | Margin (dB) | [dBuv/m]- | (dB)
Avg Peak
10455.772 27.16 37.5 -36 10.6 0.2 - 68.2 -28.74

Meter T136 Ant T144
Marker |Frequency (MHz)| Reading Factor  |Preamp Gain
(dBuv) [dB/m] [dB]

Height (cm)| Polarity

Vertical 10000 - 18000MHz

E-Fields EFields
Cable Factor| T1sOBRE | Limit Average Limit | Peak Margin
[dB] [dB] (uVolts/ meter)| /1o, v /m] - | Margin (dB) | [aBuv/m] - (dB)
Avg Peak
10459.77 28.2 37.5 36 106 02 - 68.2 27.7

Meter T136 Ant T144
Marker  |Frequency (MHz)| Reading Factor |Preamp Gain
(dBuV) [dB/m] [dB]

Height (cm)| Polarity

15689.155 27.67 40.4 -35.2 13.3 03 B 74 -27.53

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
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High Channel
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

Trace Markers

Horizontal 1000 - 7600MHz

Met T136 Ant Ti44
Frequency [ ed_e' - " , | Co01C Foctor| TisoBRE | E-FieldsLimit | Average E-FieldsLimit | Peak Margin
(MHz) eading actor | Preamp Gainl g [d8] orr [dBuv/m] -Avg| Margin(dB) |(dBuv/m]-Peak|  (dB)

(dBuv) [dB/m] [d8]

Marker

Height (cm)| Polarity

4842.579 41.78 339 -35.7 6.8 0.1 53.97 -7.09 -27.12

5449.475 49.22 34.4 -35.5 7.3 0.9 53.97 2.35 -17.68

5522.039 44.77 34.4 -35.5 7.3 0.7 - - .. -16.53

5719.94 41.28 34.6 -35.5 75 0.1 - - . -20.22

7039.28 39.35 35.4 -35.7 8.5 0.1 - - . -20.55

Vertical 1000 - 7600MHz

Met T136 Ant Ti44
Marke Frequency n ed_e' - " . ain| Cobte Factor| T1soBRE | 161 dBiovots/met E-FieldsLimit |  Average E-FieldsLimit | Peak Margin
arker eadin actor  [Preamp Gain| orr (uVolts/mete

8 P [dB] [dB] [dBuV/m] -Avg| Margin(dB) |[dBuv/m]-Peak|  (dB)

Ha) Height (cm)| Polarity
(dBuv) [dB/m] [dB] L)

5449.475 41.02 34.4 -35.5 7.3 0.9 53.97 -5.85 74 -25.88

7494.453 37.88 35.4 -35.8 8.8 0.1 53.97 -7.59 74 -27.62

Horizontal 7600 - 18000MHz

Met T136 Ant Ti44
Frequency [ ed_e' - " . ain| Co1Foctor| TIO3HPE | L stevolts/mete| EFEidstimit [ Average E-FieldsLimit | Peak Margin
(MHz) eading actor | Preamp Gainl ) [dB] orr uVolts/mete | iBuv/m] -Avg| Margin(dB) |[dBuv/m]-Peak|  (dB)

(dBuv) [dB/m] [dB] )

Marker Height (cm)| Polarity

10557.321 34.02 37.7 -35.9 10.7 0.2 - 68.2 -21.48

Vertical 7600 - 18000MHz

1
Marke Frequency RME‘:_E' “:6(‘"' , T “G_ Cable Factor| T1o3HPE [ euvalts/mete| EFCstimit | Average E-FieldsLimit | Peak Margin
arker eadin actor  [Preamp Gain| orr (uVolts/mete
ing P Gal [dB] [dB] [dBuV/m]-Avg| Margin(dB) |[dBuv/m]-Peak|  (dB)

Height (cm)| Polarity
(MHz) (dBuv) [dB/m] [dB] 9

10557.321 35.21 37.7 -35.9 10.7 0.2 - - 68.2 -20.29

Horizontal 10000 - 18000M

Frequency RM:‘,E' n:ﬁ""' , UMG‘ Cable Factor| T103PE | eavolty/mete | EFESLImIt | Average E-FieldsLimit | Peak Margin
(MHz) eading actor |Preamp Gainl ¢ 4p) [dB] orr uvolts/mete | Buv/m] -Avg| Margin(dB) |[dBuv/m]-Peak|  (dB)
(dBuv) [dB/m] [dB] "

Marker Height (cm)| Polarity

10559.72 25.73 37.7 -35.9 10.7 0.2 - - 68.2 -29.77

Vertical 10000 - 18000MHz

T136 Ant Ti44
Frequency e L oreame Gain| cobte Factor| T1s3weE f 181 | dstavolts/mete | EFeidstimit [ Average [ Efietdsiimit. |peakMargin
(MHz) [;:/"’] '“["'d:] anl - ras) [dB] orr uvel )’ mete ) dBuv/m]-Avg| Margin(dB) |[dBuv/m]-peak|  (dB)

m [

Marker Height (cm)| Polarity

10563.718 37.7 -35.9 10.7 0.2 - - 68.2 -29.73

Radiated Emissions

Horizontal 1000 - 7600MHz

T136 Ant Ti44 E-Fields Limit
Frequency | Meter Reading - " , ain| Co0IC Foctor| TisomRE | E-FieldsLimit |Average Margin [d': vs/ '"]"' Fu— LT
(MHz) (dBuv) actor |Preamp Gainl g [d8] orr " [dBuv/m] - Avg (dB) uv/m eak Margin (Degs)

[dB/m] [dB] Peak

Height (cm)| Polarity

5449.475 38.77 34.4 -35.5 7.2 0.9 . 53.97 8.1 - 150

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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9.2.4. TX ABOVE 1 GHz 802.11n HT80 CDD 2TX MODE IN THE 5.2 GHz
BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
& S ‘

Att o ae

ERN=TEY

Date: 9.MAY.2013 00:00:21

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
> S s L

aBav
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REPORT NO: 13U15029-2B

FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

&

Ref 110 dBpv

LOW CHANNEL RESTRICTED, PEAK, VERT

~RBW 1 MHz M
«VBW 3 MHz
~Att O dB SWT 20 ms

110 Offhet

20

Date: 8.MAY.2013

Ref 110 dBpvV

23:31:01

LOW CHANNEL RESTRICTED, AVERAGE, VERT

®

«RBW 1 MHz Ma 1 [T1
«VBW 3 kHz 5¢ > aBpv
~Att 0 as SWT 60 ms 5.150000000 GH

110 Of et

|10

20] =

|-o

Date: 8.MAY.2013

23:30:35
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HARMONICS AND SPURIOUS EMISSIONS

Low Channel
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

Trace Markers

Horizontal 1000 - 7600MHz

Met T136 Ant T144 E-ields E-Fields

Mark Frequency [ ed,“ et " , ain| o0l Factor[ TisoERE | dsuvolts/ [ Limit Average Limit | Peak Margin

arker (MH2) eading actor|Preamp Gainf g [d8] orr (8]} reter) | [dBuv/m]- | Margin (aB) | (aBuv/mi-|  (@B)
(dBuv) [dB/m] [dB]

Avg Peak
5027.286 49.79 339 35.6 6.9 0.9 55.89 53.97 1.92 74 -18.11

Height (cm)| Polarity

5179.01 50.27 342 -35.5 7 0.9 56.87 - - -11.33

5492.354 40.55 344 -35.5 73 0.9 47.65 - -20.55

6946.927 42.64 35.4 -35.6 8.4 0 50.84 - -17.36
Vertical 1000 - 7600MHz

Met T136 Ant T144 Eields E-Fields

Mark Frequency | edf' P " , ain| CotteFactor| TisomRe [ | asvolts/ - vimie Average Limit | Peak Margin

arer (MHz) eading actor  |PreampSainf  jgg) [dB] orr[dB|  reter) | [dBuv/mi - | Margin (aB) | [dBuv/m] - (8)
(dBuv) [dB/m] [dB]

Avg Peak
5027.286 42.22 33.9 -35.6 6.9 0.9 48.32 53.97 -5.65 74 -25.68

Height (cm)| Polarity

5182.309 49.1 34.2 -35.5 7 0.9 55.7 - - -12.5

6946.927 40.83 35.4 -35.6 8.4 0 49.03 - - -19.17
Horizontal 7600 - 18000MHz

Met. T136 Ant T144 E-Fields E-Fields
Marke Frequency R e:' Fact " N Gain| C201e Factor| T1SOBRE | (d8] dB(uVolts/ Limit Average Limit | Peak Margin
arker eading actor reamp Gain| orr N
(MHz) dB] dB] meter) dBuV/m] - | Margin (dB) | [dBuV/m] - (dB)

(MHz) (dBuv) [dB/m] 18] [dB] [dB] )| /m] gin (dB) | [ /m] (dB)

Avg Peak

Height (cm)| Polarity

8 10365.017 40.48 37.4 -36.1 . .. - 68.2
Vertical 7600 - 18000MHz

Met T136 Ant T144 E-Fields E-Fields
Marker Frequency Re:d:"g Fmo:' preamp Gain| G Foctor| T1sOBRE | | dBuvoits/ | Limit Average Limit | PeakMargin

(MHz) dB] dB] meter) dBuV/m] - | Margin (dB) | [dBuV/m] - (dB)
(MHz) (dBuv) [dB/m] 18] [dB] [dB] )| /m] gin (dB) | [ /m] (dB)

Avg Peak

Height (cm)| Polarity

9 10365.017 42.34 37.4 -36.1 10.6 0.2 54.44 - 68.2 -13.76
Horizontal 10000 - 18000MHz

Fi Meter T136 Ant 144 Cable Fact T159 BRF dB(uVolts/ E:fle!:‘s A E;.F'Ie!fs Peak Margil
ol L rtor[oreamocan| S| TN foccorion) ey | o | e | e [
(dBuv) [dB/m] [dB] i ® i

Avg Peak

Marker Height (cm)| Polarity

10 10359.82 30.33 37.4 -36.1 10.6 0.1 42.33 - 68.2 -25.87
Vertical 10000 - 18000MH:

et 136 Ant 104 E-Fields EFields
Mark Frequency | e‘:r P " . | 1 Factor| TasomRe f | dmtavoitsy [ vimie Average Limit | Peak Margin
arker eading actor | Preamp Gain| orr :
MH; dB dB t dBuV/m] - | Margin (dB) | [dBuV/m] - dB

(MHz) (dBuv) [dB/m] (8] [dB] [dB] meter) | [dBuv/m] argin (dB) | [dBuV/m] (dB)

Avg Peak
10359.82 32.55 37.4 -36.1 10.6 0.1 44.55 - 68.2 -23.65

Height (cm)| Polarity

Radiated Emissions

[Horizontal 1000 - 7600MH

1136 Ant 1148 E-Fields E-Fields
Frequency |Meter Reading " Cable Factor| T159 BRF Limit Average Limit  |PeakMargin| Azimuth

(MHz) (dBuv) Factor |PreampGain| /5 [dB] DC Corr [dB] [dBuV/m] - | Margin (dB) | [dBuV/m] - (dB) (deg)
[d8/m] (48] Avg Peak

5019.73 41.78 339 -35.6 6.9 0.9 53.97 -5.89 - - 289

Height (cm)| Polarity

6881.68 26.57 35.4 -35.6 8.4 0 53.97 -19 - - 52
Vertical 1000 - 7600MHz

1136 Ant 1148 E-Fields E-Fields
Frequency |Meter Reading " Cable Factor| T159 BRF Limit Average Limit  |PeakMargin| Azimuth

(MHz) (dBuv) Factor |Preamp Gain| ;) [ag)  |PCcorricEl [dBuV/m] - | Margin (dB) | [dBuV/m] - (dB) (deg)
[dB/m] (8] Avg Peak

5016.83 33.82 33.9 -35.6 6.9 0.9 53.97 -13.85 - - 290

Height (cm)| Polarity

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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9.2.5. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHz BAND

RESTRICTED BANDEDGE (MID CHANNEL)

MID CHANNEL RESTRICTED, PEAK, HORIZ

~RBW 1 MHz Ma
~VBW 3 MHz
£ 112.7 aBnpv «Att 0 dB SWT 20 ms

TEcc ao0]7 ae

Date: 17.MAY.2013 09:50:55

MID CHANNEL RESTRICTED, AVERAGE, HORIZ
® S

Ref 112.7 dBav ALt E SWT 12.5 s

[oofcfket a0

|-100

11 MHZ/

Date: 17.MAY.2013 09:50:12
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MID CHANNEL RESTRICTED, PEAK, VERT

RBW 1 MHz Ma

@ «VBW 3 MHz
SWT 20 ms

Ref 112.7 dBav «Att 0 dB

[ ooffker ao0l7 ae

Date: 17.MAY.2013 09:29:25

MID CHANNEL RESTRICTED, AVERAGE, VERT

RBW 1 MHz M

& i el
r 1o

Ref 112.7 dBuv ~Att O dB

P YeY =T

110225

100

Date: 17.MAY.2013 09:28:45
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RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
& smem e

Ref 112.7 dBuv «Att 0 dB SWT 20 m

[oofcfec a0

100

Date: 16.MAY.2013 15:07:39

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

Ref 112.7 dBuv ~Att O dB SWT 12.5 s

[ oofcker a0 aB

100

Date: 16.MAY.2013 14:51:24
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HIGH CHANNEL RESTRICTED, PEAK, VERT

cmmw 1 mme e
Cvmw e
et 112.7 amav cate o am swr 20 me
T
.o
[ ox
.
S
|50 1
Kl T el Kkcd k.
T R Ty
.
.
e ey, e

Date: 16.MAY.2013 15:01:50

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

«RBW 1 MHz Marker 1 [T1
. 10 «VBW 10 Hz 41.01 dBpV
.350000000 GHz

Ref 112.7 dBpv * SWT 12.5 s

| 110 0ffbet 40

|-100

|-o

=

-7

3

=

|3

-2

Start 5.35 GHz Stop 5.46 GHz

Date: 16.MAY.2013 15:00:51
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HARMONICS AND SPURIOUS EMISSIONS

Covered by worse case emissions testing of 11n HT20 CDD 2TX at power levels, per transmit
chain, greater than or equal to any 1TX and 2TX mode.

Page 347 of 432

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13U15029-2B

FCC ID: QDS-BRCM1076

DATE: JULY 22, 2012
IC:4324A-BRCM1076

9.2.6. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHz BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

%

Ref 100.4 dBuv

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

«“RBW 1 MHz ™
~VEW 3 MH=z
~Att O as SWT 20 ms

[ =y

20

7

ar

Date: 16.MAY.2013

Ref 100.4 dBuv

19:32:05

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
@ . Ma x ¥ [T ]

~RBW 1 MHz
~VBW 10 Hz

sSwT 12.5 =

100 Offhet

70

7

o

=

|70

Date: 16.MAY.2013

19:31:32
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HIGH CHANNEL RESTRICTED, PEAK, VERT

crEw 1 omps
: cvBw 3 mis
Ref 100.4 apuv catt o as swr 20 mo
— T
= |,
B
o
O
¢ x PO R e iy
L4 .
B
N
Start 5.35 GHz 11 MH=z/ Stop 5.46 GHz

Date: 16.MAY.2013 19:33:13

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

Ref 100.4 dBuv ~Att 0 as SWT 12.5 s 5.350000000 G¥

100 Oftfet 40] 7

Stop 5.46 GHz

Date: 16.MAY.2013 19:34:23
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DATE: JULY 22, 2012
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HARMONICS AND SPURIOUS EMISSIONS

Low Channel

t @

ll?‘ A

[OREP LR | B R Sl S
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]
| { |
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

Trace Markers

Horizontal 1000 - 7600MHz

E-Fields E-Fields

Marker Frequency R':I:;::g Tt:::“ Pre:::‘Gain Cable Factor| T159 BRF (uv(::ts/ Limit Average Limit Peak Margin
(MHz) BV (dB/m] 1a5] [dB] [dB] meter) [dBuV/m] - | Margin (dB) | [dBuv/m]- (dB)

Avg Peak

4826.087 40.81 33.9 -35.7 6.7 0.1 45.81 53.97 -8.16 -28.19

Height (cm)| Polarity

5020.69 40.57 6.9 0.9 46.67 53.97 -7.3 -27.33

5429.685 42.2 7.2 0.9 49.2 53.97 -4.77 -24.8

5505.547 43.58 7.3 0.8 50.58 - - -17.62

5693.553 40.72 7.5 0.2 47.52 - - -20.68

5762.819 39.43 7.5 0.1 46.23 - -21.97

7012.894 38.54 8.5 0 46.74 - - -21.46

Vertical 1000 - 7600MHz

Met T136 Ant T144 a8 E-Fields E-Fields
Frequency . " Cable Factor| T159 BRF Limit Average Limit | PeakMargin

Marker (MHz) Reading Factor Preamp Gain [dB] [dB] (uVolts/ [dBuV/m] - | Margin (dB) | [dBuv/m] - (B)
Avg Peak

(dBuv) [dB/m] [dB] meter)
3186.807 44.15 335 -36.6 5.2 46.25 - - 68.2 -21.95

Height (cm)| Polarity

3721.139 41.64 33.3 -36.2 5.8 44.54 K 74 -29.46

5258.171 48.76 343 -35.5 7.1 . 55.56 - - -12.64

Horizontal 7600 - 18000MHz

Met T136 Ant T144 a8 E-Fields E-Fields
Frequency e " Cable Factor| T159 BRF Limit Average Limit | Peak Margin

Marker (MHz) Reading Factor Preamp Gain 1dB] 18] (uVolts/ [dBuV/m] - | Margin (dB) | [dBuv/m] - (B)
(dBuv) [dB/m] [dB] meter) Avg peak

10520.94 37.09 37.6 -36 10.6 0.3 49.59 - - 68.2 -18.61

Height (cm)| Polarity

Vertical 7600 - 18000MHz

Met T136 Ant T144 dB E-Flelds E-Fields
Frequency e " Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker (MH2) Reading Factor  |Preamp Gain [dB] [dB] (uvolts/ [dBuV/m] - | Margin (dB) | [dBuV/m] - (dB)
Avg Peak

(dBuv) [dB/m] [dB] meter)
10520.94 37.29 37.6 -36 10.6 0.3 49.79 - - 68.2 -18.41

Height (cm)| Polarity

15780.71 37.64 40.4 -35.2 13.4 0.3 56.54 74 -17.46

Horizontal 10000 - 18000MHz

Met T136 Ant T144 a8 E-Fields E-Fields
Frequency e " Cable Factor| T159 BRF i Average Limit Peak Margin

Marker P Reading Factor |Preamp Gain| “\ o 1dB] (volts/ | 1 iguv/m- | margin (¢8) | (Buv/ml-|  (eB)
Avg Peak

(dBuv) [dB/m] [dB] meter)
10515.742 28.92 375 -36 10.6 0.3 41.32 - 68.2 -26.88

Height (cm)| Polarity

Vertical 10000 - 18000MHz

E-Fields E-Fields
Frequency Met'er T136 Ant T144 .| Cable Factor| T159 BRF d8 Limit Average Limit Peak Margin
Marker (MHz) Reading Factor Preamp Gain 1d8] 1dB] (uVvolts/ (dBuV/m] - | Margin (dB) | [dBuv/m] - 8)
(dBuv) [dB/m] [dB] meter) Avg peak

10515.742 28.67 375 -36 10.6 0.3 41.07 - - 68.2 -27.13

Height (cm)| Polarity

15781.109 29.31 13.4 0.3 48.21 74 -25.79

Radiated Emissions

Horizontal 1000 - 7600MHz

T136 Ant T144 E-Fields E-Fields
Freduency Meter Reading . Cable Factor| T159 BRF Limit Average Limit Peak Margin| Azimuth

(MHz) (dBuv) Factor |Preamp Gain| g, [dB] [dBuV/m] - | Margin (dB) | [dBuv/m] - (dB) (Degs)
[dB/m] [dB]
Avg Peak

5427.12 35.82 34.4 -35.5 7.2 0.9 53.97 -11.15 - - 235

Height (cm)| Polarity

Vertical 10000 - 18000MHz

T136 Ant T144 E-Fields E-Fields
Frequency | Meter Reading " Cable Factor| T193 HPF Limit Average Limit PeakMargin| Azimuth

(MH2) (dBuv) Factor |Preamp Gain| g, [dB] [dBuV/m] - | Margin (d8) | [dBuv/m] - (dB) (Degs)
[dB/m] [dB]
Avg Peak

15783.46 25.76 40.4 -35.2 13.4 0.3 53.97 -9.31 74 -29.34 235

Height (cm)| Polarity

VB1 - KDB 789033 V01r02 Method: VB Alternative Reduced Video

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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Mid Channel
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

Trace Markers
Horizontal 1000 - 7600MHz

Met T136 Ant T144 a8 E-Fields E-Fields
Frequency eler " Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker Reading Factor Preamp Gain (uVolts/ N
(MHz) (dBuv) (d8/m {d] [dB] [dB] meter) [dBuA\:/gm]- Margin (dB) [dB::a/l:n]- (dB)

1095.652 52.32 27.9 -38.7 3.1 44.62 54 -9.38 74 -29.38

Height (cm)| Polarity

1296.852 48.41 30.3 -38.2 3.3 43.81 - - -24.39

1692.654 50.76 29.3 -37.5 3.7 46.26 54 7. -27.74

1893.853 49.49 31.6 -37.2 3.9 47.79 - -20.41

5033.883 48.59 33.9 -35.6 6.9 . 54.69 - - -19.31

6933.733 41.14 35.4 -35.6 8.4 49.34 . -18.86

Vertical 1000 - 7600MHz

Met T136 Ant T144 a8 E-Fields E-Fields
Frequency eer " Cable Factor| T159 BRF Limit Average Limit | PeakMargin

Marker Reading Factor Preamp Gain (uVolts/ N
(MHz) (dBuv) (d8/m] {d] [dB] [dB] meter) [dBuA\:/gm]- Margin (dB) [dB::a/l:n]- (dB)

1000 57.53 28.1 -38.9 49.73 54 -4.27 74 -24.27

Height (cm)| Polarity

1293.553 50.73 -38.2 B 46.03 - - -22.17

1494.753 52.35 -37.8 . 46.95 - - -21.25

1692.654 49.57 -37.5 N 45.07 -8. -28.93

1930.135 47.29 -37.2 45.89 - - -22.31

5202.099 44.05 -35.5 B . 50.75 . -17.45

Horizontal 7600 - 18000MHz

Met T136 Ant T144 a8 E-Fields Eields
Frequency erer " Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker Reading Factor Preamp Gain (uVolts/ N
(MHz) (dBuv) (d8/m] {d] [dB] [dB] meter) [dBuA\:/gm]- Margin (dB) [dB:;Ia/l:n]- (dB)

10915.942 34.53 37.9 -35.6 10.9 0.2 47.93 54 -6.07 74 -26.07

Height (cm)| Polarity

12890.955 35.09 39.1 -34.3 11.9 0.2 51.99 54 -2.01 74 -22.01

Vertical 7600 - 18000MHz

Meter T136 Ant T144 dB Efields Eields
Frequency Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker Reading Factor Preamp Gain (uVolts/ N
(MHz) (dBuv) (d8/m] {d] [dB] [dB] meter) [dBuA\:/gm]- Margin (dB) [dB:;Ia/:-] - (dB)

10401.399 36.24 37.4 -36 10.6 0.2 48.44 54 -5.56 74 -25.56

Height (cm)| Polarity

11939.83 35.57 38.7 11.4 0.3 50.27 54 -3.73 74 -23.73

Horizontal 10000 - 18000MHz

Meter T136 Ant T144 dB Efields Efields
Frequency Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker Reading Factor Preamp Gain| (uVolts/ N
(MHz) (dBuv) {dB/m] (d] [dB] [dB] meter) [dBuA\C/gm]- Margin (dB) [dE::::-] - (dB)

12694.653 24.18 39.2 -34.6 11.8 0.1 40.68 54 -13.32 74 -33.32

Height (cm)| Polarity

Vertical 10000 - 18000MHz

Met T136 Ant T144 a8 E-Fields E-Fields
Frequency e " Cable Factor| T159 BRF Limit Average Limit | Peak Margin

Marker Reading Factor Preamp Gain| (uVolts/ ~ N _
(MHz) (dBuv) {dB/m] (] [dB] [dB] meter) [dBuA\:/gm] Margin (dB) [dB:Za/I:n] (dB)

11791.104 24.85 38.6 -35.7 11.3 0.3 39.35 54 -14.65 74 -34.65

Height (cm)| Polarity

Radiated Emissions
Horizontal 1000 - 18000MHz

T136 Ant T148 E-Fields E-Fields
Frequency Meter Reading " Cable Factor| T160 BRF Limit Average Limit Peak Margin| Azimuth

(MH2) (dBuv) Factor  [Preamp Gain| g, gy |BUVORSM gy /ml - | Margin (dB) | [dBuv/mI- (dB) (Degs)
[dB/m] [dB] eter) e o

5034.99 33.17 33.9 -35.6 6.9 0.2 38.57 53.97 -15.4 74 -35.43 144

Height (cm)| Polarity

VB1 - KDB 789033 v01r02 Method: VB Alternative Reduced Video

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

Trace Markers

Horizontal 1000 - 7600MHz

Met, T136 Ant T144 a8 E-Fields E-Fields
Frequency erer " Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker Reading Factor Preamp Gain (uVolts/ N
(MHz) (dBuV) {dB/m] e [dB] [dB] meter) [dBL;\(l/gm]- Margin (dB) [dB::Ia/;n]- (dB)

5482.459 53.56 34.4 -35.5 7.3 0.9 60.66 - - 68.2 -7.54

Height (cm)| Polarity

5558.321 46.39 34.4 -35.5 7.3 0.3 52.89 - - 68.2

5766.117 43.2 34.7 -35.5 7.5 0.1 50 - - 68.2

Vertical 1000 - 7600MHz

Met, T136 Ant T144 a8 E-Fields E-Fields
Frequency eter " Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker (MH2) Reading Factor Preamp Gain 18] [d8] (uVolts/ [dBuv/m] - | Margin (cB) | [dBuv/m] - (dB)
(dBuv) [dB/m] [dB] meter) Avg Peak

5327.436 41.96 343 -35.5 7.2 0.9 48.86 - - 68.2 -19.34

Height (cm)| Polarity

5489.055 43.59 34.4 -35.5 7.3 0.9 50.69 - - 68.2 -17.51

Horizontal 7600 - 18000MHz

Met T136 Ant T144 dB E-Fields E-fields
r n
Frequency . Cable Factor| T159 BRF Limit Average Limit | Peak Margin

Marker Reading Factor Preamp Gain 18] (48] (uVolts/ (dBuV/m] - | Margin (dg) | [dBuV/m] - (d8)

Height (cm)| Polarity
(Hz) (dBuv) [dB/m] [dB] meter) e ot

10635.282 34.23 37.8 -35.9 10.7 0.2 47.03 53.97 -6.94 74 -26.97

Vertical 7600 - 18000MHz

Met T136 Ant T144 a8 E-Fields E-Fields
Frequency eter " Cable Factor| T159 BRF Limit Average Limit | Peak Margin

Marker Reading Factor Preamp Gain (uVolts/ _ N ~
(MHz) (dBuv) {dB/m] [dB] [dB] [dB] meter) [dBuA\:I/gm] Margin (dB) [dB:;I:;n] (dB)

10635.282 34.84 37.8 -35.9 10.7 0.2 47.64 53.97 -6.33 74 -26.36

Height (cm)| Polarity

Horizontal 10000 - 18000MHz

Met, T136 Ant T144 a8 E-Fields E-Fields
Frequency e " Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker Reading Factor Preamp Gain (uVolts/ N
(MHz) (dBuv) {dB/m] {d] [dB] [dB] meter) [dBL;\:/gm]- Margin (dB) [dB::Ia/:]- (dB)

10643.678 27.33 37.8 -35.9 10.7 0.1 40.03 53.97 -13.94 74 -33.97

Height (cm)| Polarity

Vertical 10000 - 18000MHz

Met: T136 Ant T144 a8 E-Fields E-Fields
Frequency eer " Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker Reading Factor Preamp Gain (uVolts/ N
(MHz) (dBuv) {dB/m] e [dB] [dB] meter) [dBL;\:l/gm]- Margin (dB) [dB::Ia/;n]- (dB)

10639.68 28.53 37.8 -35.9 10.7 0.1 41.23 53.97 -12.74 74 -32.77

Height (cm)| Polarity

PK - Peak detector

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.

Page 355 of 432

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

9.2.7. TX ABOVE 1 GHz 802.11n HT40 CDD 2TX MODE IN THE 5.3 GHz
BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
& e

Ref 110.4 dBuv ~Att O dB SWT 20 ms

110 Oftpet 40

Date: 8.MAY.2013 22:23:17

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
*> Some e

Ref 110.4 dBuv «Att O as SWT 45 ms

S ortfec  4o0] 7

Date: 8.MAY.2013 22:22:52
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DATE: JULY 22, 2012
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&

Ref 110.4 dBpv

«RBW 1 MHz Ma

HIGH CHANNEL RESTRICTED, PEAK, VERT

«VBW 3 MHz

SWT 20 ms

110 Of £

St 40

Date: 8.MAY.2013

Stop 5.46 GHz

22:17:10

Ref 110.4 dBpv

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

®

~RBW 1 MHz s 1 1]
~VBW 3 kHz 46.49 dBuV

«~Att 0 dB SWT 45 ms

110 Of £

=t 40

Date: 8.MAY.2013

22:16:34
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HARMONICS AND SPURIOUS EMISSIONS

Low Channel
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Horizontal 1000 - 7600MHz

Meter T136 Ant T144 dB Efields Efields
Frequency Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker (MHz) Reading Factor Preamp Gain 18] (8] (uvolts/ [dBuv/mi - | Margin (@8) | (dBuv/m] - (B)
(dBuv) [dB/m] [dB] meter) Avg Peak

1692.654 49.63 29.3 -37.5 3.7 45.13 53.97 -8.84 -28.87

Height (cm)| Polarity

1893.853 47.86 31.6 -37.2 3.9 46.16 - - -22.04

5037.181 40.49 33.9 -35.6 6.9 . 46.59 -27.41

5446.177 44.11 7.3 . 51.21 . -22.79

6148.726 42.1 7.8 .. 49.7 - - -18.5

Vertical 1000 - 7600MHz

Met T136 Ant T144 a8 E-Fields E-Fields
Frequency eter " Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker Reading Factor Preamp Gain 1d8] 1dB] (uVolts/ (dBuV/m] - | Margin (dB) | [dBuv/m] - (8)

(MHz) Height (cm)| Polarity
(dBuv) [dB/m] [dB] meter) Avg pesk

1296.852 51.34 303 -38.2 33 46.74 - - 68.2 -21.46

1695.952 48.78 29.4 -37.5 3.7 44.38 -29.62

2190.705 45.24 31.5 - 4.2 . 44.04 - - -24.16

2494.153 44.31 32,6 4.5 . 44.71 -29.29

5268.066 44.7 343 -35. 7.1 . 51.5 - - -16.7

6148.726 39.05 353 7.8 . - - -21.55

Horizontal 7600 - 18000MHz

Met T136 Ant T144 4B E-Fields E-Fields
Frequency eter " Cable Factor| T193 HPF Limit Average Limit Peak Margin

Marker (MH2) Reading Factor  |Preamp Gain [dB] [dB] (uvolts/ [dBuV/m] - | Margin (dB) | [dBuV/m] - (dB)
(dBuv) [dB/m] [dB] meter) Avg Peak

10520.94 35.72 37.6 -36 10.6 0.3 48.22 - - 68.2 -25.78

Height (cm)| Polarity

Vertical 7600 - 18000MHz

Met T136 Ant T144 a8 E-Fields E-Fields
Frequency eter " Cable Factor| T193 HPF Limit Average Limit Peak Margin

Marker (MH2) Reading Factor |Preamp Gain| d8] (d8] (uVolts/ {dBuv/ml - | Margin (a8) | (dBuv/mi - @8)
(dBuv) [dB/m] [dB] meter) Avg Peak

11747.526 35.02 38.5 -35.7 11.3 0.3 49.42 53.97 -4.55 74 -24.58

Height (cm)| Polarity

Horizontal 10000 - 18000MHz

Met T136 Ant T144 a8 E-Fields E-Fields
Frequency erer " Cable Factor| T193 HPF Limit Average Limit Peak Margin

Marker P Reading Factor  |Preamp Gain| ~\ o 1dB] (volts/ |\ igv/m- | margin (¢8) | (aBuv/ml-|  (eB)
(dBuv) [dB/m] [dB] meter) Avg Peak

11435.282 24.43 38.2 -35.6 11.1 0.5 38.63 53.97 -15.34 74 -35.37

Height (cm)| Polarity

Radiated Emissions

Horizontal 1000 - 18000MHz

T136 Ant T144 4B E-Fields E-Fields
Freduency. | Meter Reading ; Cable Factor| T160 BRF Limit Average Limit Peak Margin| Azimuth

Factor Preamp Gain (uVolts/ N
(MHz) (dBuv) {dB/m] {d] [dB] [dB] meter) [dBl:\\:/gm]- Margin (dB) [dB:;/a/':n]- (dB) (Degs)

5446.177 43.95 34.4 -35.5 7.2 0.2 50.25 53.97 -3.72 74 -23.75 145

Height (cm)| Polarity

VB1 - KDB 789033 V01r02 Method: VB Alternative Reduced Video

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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High Channel
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FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

Trace Markers

Horizontal 1000 - 7600MHz

T136 Ant 1144 a8 E-Fields E-Fields
Frequency | Meter Reading " Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker Factor Preamp Gain| [dB] [dB] (uVolts/ [dBuv/m] - | Margin (@8) | [dBuv/m] - (dB)

(MHz) (dBuv) a8/ g . Height (cm)| Polarity
[dB/m] [dB] meter) Avg pesk

5472.564 50.95 34.4 -35.5 7.3 0.9 58.05 53.97 4.08 74 -15.95

5551.724 43.08 34.4 7.3 0.3 49.58 53.97 -4.39 74 -24.42

6194.903 41.33 35.4 7.9 0.1 49.13 53.97 -4.84 74 -24.87
Vertical 1000 - 7600MHz

T136 Ant 1144 a8 E-Fields E-Fields
Frequency | Meter Reading " Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker Factor Preamp Gain| (uVolts/ N
(MHz) (dBuv) [dB/m] [dB] [dB] [dB] meter) [dBl:\\:’/gm]- Margin (dB) [dB:Za/:‘]- (dB)

4 5485.757 43.12 34.4 -35.5 7.3 0.9 50.22 53.97 -3.75 74 -23.78

Height (cm)| Polarity

5 7082.159 38.47 35.4 -35.7 8.5 0 46.67 53.97 7.3 74 -27.33

Horizontal 7600 - 18000MHz

T136 Ant T144 a8 E-Fields E-Fields
Frequency | Meter Reading " Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker Factor Preamp Gain| (uVolts/ N
(MHz) (dBuv) [dB/m] 18] [dB] [dB] meter) [dBl;\:/gm] - | Margin (dB) [dB:Za/:‘] - (dB)

6 10630.085 33.13 37.8 -35.9 10.7 0.2 45.93 53.97 -8.04 74 -28.07
Vertical 7600 - 18000MHz

Height (cm)| Polarity

T136 Ant 1144 a8 E-Fields E-Fields
Frequency | Meter Reading " Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker (MH2) (dBuv) Factor  |Preamp Gain| 5 [dB] (Volts/ 1 iguv/m] - | margin (¢8) | [aBuv/m- | (@B)
[dB/m] [dB] meter) Avg peak

7 10614.493 33.64 37.8 -35.9 10.7 0.3 46.54 53.97 -7.43 74 -27.46
Horizontal 10000 - 18000MHz

Height (cm)| Polarity

T136 Ant 1144 a8 E-Fields E-Fields
Frequency | Meter Reading " Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker 1 (M) (dBuv) Factor  [Preamp Gain| - yp) @e] | YO/ | dguv/m) - | Margin(aB) | (dBuv/ml- | (a8)
[d8/m] [d8] meter) Avg Peak

8 10627.686 25.31 37.8 -35.9 10.7 0.2 38.11 53.97 -15.86 74 -35.89
Vertical 10000 - 18000MHz

Height (cm)| Polarity

T136 Ant T144 a8 E-Fields E-Fields
Frequency | Meter Reading " Cable Factor| T159 BRF Limit Average Limit Peak Margin

Marker Factor Preamp Gain| [d8] (48] (uVolts/ [dBuv/m] - | Margin (@8) | [dBuV/m] - (dB)

(MHz) (dBuv) a8/ e ; Height (cm)| Polarity
[dB/m] [dB] meter) v peak

10619.69 25.49 37.8 -35.9 10.7 0.3 38.39 53.97 -15.58 74 -35.61

PK - Peak detector

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

9.2.8. TX ABOVE 1 GHz 802.11n HT80 CDD 2TX MODE IN THE 5.3 GHz
BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
* ‘ e s P

Ref 110.4 dBuV ~Att O am sSwT 20

WM&@ M
PN TR0 NI Y NP Y

o

Date: 9.MAY.2013 00:12:24

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

“REW 1 MHz
~VBEW 3 kHz

110.4 daBpv N a SWT 45 ms

=t SN Sa=TEY

Date: 9.MAY.2013 00:12:03
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HIGH CHANNEL RESTRICTED, PEAK, VERT

crEw 1 owms v _
‘ PR
Ref 110.4 amev catt o am cwr 20 me o eienn00 o

=

|-o

13N

- g
Ll 2 d, T o B e o whs
ST T T ) A T e e ey,

Start 5.35 GHz 11 MHzZ/ Stop 5.46 GHz

Date: 9.MAY.2013 00:13:59

HIGH CHANNEL RESTRICTED, AVERAGE, VERT
® oo- o

Ref 110.4 dBuv ~Att as SWT 45 ms 5.350 000 Gt

110 Oftpet 40

Date: 9.MAY.2013 00:13:34
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HARMONICS AND SPURIOUS EMISSIONS

High Channel
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

Trace Markers

Horizontal 1000 - 7600MHz

Met, T136 Ant T144 Eields EFields
Frequeney | ed_e' P " , | CP0Ie Factor| TisomRE | dBtuvts/ Limit Average Limit | Peak Margin
(MHz) oy ot |Preame SN ag) [dB] orr meter) | [dBuV/m] - | Margin (d8) | taBuv/m- | (aB)

(dBuv) [dB/m] [dB] P A

Marker Height (cm)| Polarity

1 5459.37 39.66 34.4 -35.5 7.3 0.9 46.76 53.97 -7.21 74 -27.24

2 7600 37.31 35.5 -35.8 8.9 0 4591 53.97 -8.06 74 -28.09

Vertical 1000 - 7600MHz

et rsenm | 1iaa E-Fields E-Fields
Mork Frequeney | :_‘" P " , | CP1e Factor| TisosRE || dBiavolts/ Limit Average Limit | Peak Margin
arker eading actor  |Preamp Gain| —4p) [dB] orr meter) [dBuV/m] - | Margin (dB) | [dBuv/m]- (dB)

(MHz) Height (cm)| Polarity
(dBuv) [dB/m] [dB] Avg Peak

3 5472.564 38.86 34.4 -35.5 73 0.9 45.96 - 68.2 -22.24

4 7055.772 38 35.4 35.7 8.5 0.1 46.3 - - 68.2 21.9
Horizontal 7600 - 18000MHz

M T136 As T144 E-Fields E-Fields
Frequeney | ‘:‘f' P nt , ain| Cob1C Factor| T1soBRE | dBvolts/ Limit Average Limit | Peak Margin
(MHz) eading actor - |Preamp Gain| - qg) [dB] o lBl neter) | (dBuv/m] - | Margin(d8) | (aBuv/ml- [ (a8)

(dBuv) [dB/m] [dB] P A

Marker Height (cm)| Polarity

5 11934.633 36.75 38.7 -35.7 11.4 03 51.45 53.97 -2.52 74 -22.55

Vertical 7600 - 18000MHz

Met T136 Ant T144 E-Fields E-Fields
Frequeney | ed_e' P " , | CP01e Factor| Tisome | detuvts/ Limit Average Limit | Peak Margin
(MHz) eacing actor |Preamp Gain| =y 4p) [dB] orr meter) [dBuV/m] - | Margin (dB) | [dBuv/m]- (dB)

(dBuv) [dB/m] [d8] v peak

Marker Height (cm)| Polarity

6 11950.225 35.76 38.8 -35.7 11.4 0.3 50.56 53.97 -3.41 74 -23.44

Horizontal 10000 - 18000MHz

et senm | 1iaa E-Fields E-Fields
Mork Frequency | ed_“ P " , | CPP1e Factor| TisonRe | L dBavolts/ Limit Average Limit | Peak Margin
arker eacing actor  |Preamp Gain| —\4p) [dB] orr meter) [dBuV/m] - | Margin (dB) | [dBuv/m]- (dB)

Height (cm)| Polarity
(MHz)
(dBuv) [dB/m] [dB] Avg Peak

7 11963.018 25.46 38.8 -35.7 11.4 0.3 40.26 53.97 -13.71 74 -33.74

Vertical 10000 - 18000MHz

et a1 1iaa E-Fields E-Fields
Mork Frequency | e;r - " , ain| CoIe Factor| TIsOBRE | | dBuvolts/ Limit Average Limit | Peak Margin
arker eading actor |Preamp Gain| g [dB] orr[dBIf - eter) [dBuV/m] - | Margin (dB) | [dBuv/m]- (dB)

(MHz) Height (cm)| Polarity
(dBuv) [dB/m] [dB] Ave peak

11975.012 25.21 38.8 -35.7 11.4 0.2 39.91 53.97 -14.06 74 -34.09

Radiated Emissions

[Horizontal 7600 - 18000MHz

EFields

Cable Factor| T159 BRF DC Corr [dB] E-Fields Limit Average Limit Peak Margin| Azimuth
[dB] [dB] orr [dBuV/m] - Avg| Margin (dB) | [dBuv/m] - (dB) (deg)

Peak

Meter T136 Ant T144
Frequency (MHz) | Reading Factor  |Preamp Gain|
(dBuv) [dB/m] [dB]

Height (cm)| Polarity

| 11934.49 25.08 38.7 -35.7 11.4 0.3 53.97 -13.99 - - 299
|Vertical 7600 - 18000MHz

E-Fields

Cable Factor| T159 BRF DC Corr [dB] E-Fields Limit Average Limit Peak Margin| Azimuth
[dB] [dB] orr [dBuV/m] - Avg| Margin (dB) | [dBuv/m] - (dB) (deg)

Peak

Meter T136 Ant T144
Frequency (MHz) Reading Factor  |Preamp Gain
(dBuVv) [dB/m] [dB]

Height (cm)| Polarity

11955.7 24.96 38.8 -35.7 11.4 03 53.97 -14.01 - - 236

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

9.2.9. TX ABOVE 1 GHz 802.11a MODE IN THE 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

“RBW 1 MHz »

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

“VBW 3 MHz
as SWT 20 ms

Date: 16.MAY.2013 15:45:07

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

~RBW 1 MHz v

~VBW 10 H

~Att 0 dB swr 14

Date: 17.MAY.2013 12:16:52
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LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT
&® e

Ref 112.9 dBpv ~AtE SWT 20 ms

oorifor aofs o= ]

Date: 17.MAY.2013 12:06:19

LOW CHANNEL RESTRICTED, AVERAGE, VERT

~RBW 1 MHz M 1 [Tl ]
. 5 *VBW 10 Hz 47.07 dBpv
5. ofe] 00 GHz

Ref 112.9 dBuv «Att 0 dB SWT 23.5 s

- E
10 0ffket 40]o dB

100

|00

|50

=

3

=

=

|30

|20

Date: 17.MAY.2013 12
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

~VBW 3 MHz
Ref 18.3 dBm SWT 20 ms

ffet 53

Date: 17.MAY.2013 13:18:41

HIGH CHANNEL BANDEDGE, PEAK, VER
@ o “RBW 1 MHz .

«VBW 3 MHz

Ref 18.3 dBm SWT 20 ms

Cet 53

Date: 17.MAY.2013 13:27:36
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HARMONICS AND SPURIOUS EMISSIONS

Covered by worse case emissions testing of 11n HT20 CDD 2TX at power levels, per transmit
chain, greater than or equal to any 1TX and 2TX mode.
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FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076
9.2.10. TX ABOVE 1 GHz 802.11n HT20 CDD 2TX MODE IN THE 5.6
GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

REW 1 MHz Ma

Date: 16.MAY.2013 19:48:18

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
* T

Ref 100.6 dBuv Att O dB swT 14

Date: 16.MAY.2013 19:47:56
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LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

~RBW 1 MHz 1 < [T 1
. 1 «VBW 3 MHz 64.14 dBpv
5.469880000 GF

Ref 100.6 dBuv SWT 20 ms

100 Oftpet 40

|-o

Stop 5.47 GHz

Date: 16.MAY.2013 19:49:15

LOW CHANNEL RESTRICTED, AVERAGE, VERT
&® . S

Ref 100.6 dBuv ~Att O dB SWT 14 s

100 Oftfet 40

Stop 5.47 GHz

Date: 16.MAY.2013 19:50:28
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
® cer 1

Ref 6 dBm

«RBW 1 MHz Ma
«VBW 3 MHz

SWT 20 ms
et 52]3 c

Stop 5.825 GHz

Date: 16.MAY.2013 20:56:16

&

Ref 6 dBm

“RBW 1 MHz

HIGH CHANNEL BANDEDGE, PEAK, VERT

M:
~VBW 3 MHz

«~Att O daB SWT 20 ms

Fet 52

Stop 5.825 GHz

Date: 16.MAY.2013 20:57:19

Page 372 of 432

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701J

FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

HARMONICS AND SPURIOUS EMISSIONS

Low Channel

s 14
13 <
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31 oY |5 23
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Trace Markers
Horizontal 1000 - 5400MHz

Met T136 Ant T144 E-Fields EFields
Frequency eter " Cable Factor| T161 BRF Limit Average Limit Peak

(MH2) Reading Factor Preamp Gain [d8] [d8] dB(uVolts/met| (dBuv/m]- | Margin(d8) | (dBuv/m- | Margin dB)
(dBuv) [dB/m] [dB] er) peak

5039.38 47.26 339 -35.6 6.9 0.1 -1.44 74 -21.44

Marker Height (cm)| Polarity

5265.867 48.39 34.3 -35.5 7.1 0.6 - -13.31

5338.431 57.38 343 -35.5 7.2 1 - -3.82

5382.409 49.94 34.4 -35.5 7.2 1 -16.96
Vertical 1000 - 5400MHz

Meter T136 Ant T144 Eields E-Fields
Frequency Cable Factor| T161 BRF Limit Average Limit Peak

Readin, Factor Preamp Gain| dB(uVolts/met|
(MHz) g P Gal [d8] [dB] (uvolts/met| o n/mi- | Margin (d8) | (aBuv/m]- | margin (a8)
Avg Peak

Marker Height (cm)| Polarity

(dBuv) [dB/m] [dB]

er)

5041.579 40.59 339 -35.6 3 . 74

5265.867 40.77 343 -35.5

5340.63 48.31 343 -35.5

8 5373.613 40.95 34.4 -35.5
Horizontal 5400 - 7600MHz

Met T136 Ant T144 E-Fields Eields
Frequency e " Cable Factor| T161 BRF Limit Average Limit Peak

Reading Factor Preamp Gain dB(uVolts/met| N N
(MHz) dBuv) {d8/m] e [dB] [dB] en [dBuA\:,/gm]- Margin (dB) [dB:;Ia/l:n]- Margin (dB)

9 5503.348 44.05 34.4 -35.5 7.3 - 68.2 -16.95
Vertical 5400 - 7600MHz

Marker Height (cm)| Polarity

Met T136 Ant T144 E-Fields E-Fields
Frequency o " Cable Factor| T161 BRF Limit Average Limit Peak

(MH2) Reading Factor Preamp Gain 18] [dB] dB(uVolts/met| [dBuv/m]- | Margin(d8) | (dBuv/mi- | Margin (dB)
(dBuv) [dB/m] [dB] er) Avg Peak

10 5502.249 45.96 34.4 -35.5 7.3 - 68.2 -15.04
Horizontal 7600 - 18000MHz

Marker Height (cm)| Polarity

T136 Ant T144 E-Flelds Eields
Frequency " Cable Factor| T161 BRF Limit Average Limit Peak

Marker (MH2) Factor  |Preamp Gain 18] [dB] dB(uVolts/met| [dBuv/m]- | Margin(d8) | (dBuv/m- | Margin (dB)
[dB/m] [dB] er) Avg Peak

11 11009.495 37.8 -35.6 10.9 0.2 54 4.14 74 -15.86

Height (cm)| Polarity

12 16529.135 40.7 34.7 137 0.6 - - -12.98
Vertical 7600 - 18000MHz

Met T136 Ant T144 E-Fields E-Fields
Frequency o " Cable Factor| T161BRF Limit Average Limit Peak

(MHz) Reading Factor Preamp Gain 18] [dB] dB(uVolts/met| [dBuv/m]- | Margin (d8) | [dBuv/m]- | Margin (@B)
(dBuv) [dB/m] [dB] er) Avg peak

13 10999.1 46.27 37.8 -35.6 10.9 0.3 54 5.67 74 -14.33
14 16503.148 41.49 40.7 -34.7 13.7 0.4 - - 6.61
Horizontal 10000 - 18000MHz

Marker Height (cm)| Polarity

Met T136 Ant T144 E-Fields EFields
Frequency eter " Cable Factor| T161 BRF Limit Average Limit Peak

(MH2) Reading Factor Preamp Gain [d8] (d8] dB(uVolts/met| (dBuv/m]- | Margin(d8) | (dBuv/m- | Margin B)
(dBuv) [dB/m] [dB] er) Avg Peak

15 10995.502 34.38 37.8 -35.6 10.9 0.3 54 -6.22 74 -26.22

Marker Height (cm)| Polarity

16 16508.746 26.25 40.7 -34.7 13.7 0.5 - - -21.75
Vertical 10000 - 18000MHz

Met T136 Ant T144 E-Fields E-Fields
Frequency o " Cable Factor| T161BRF Limit Average Limit Peak

(MH2) Reading Factor Preamp Gain 18] [dB] dB(uVolts/met| [dBuv/m]- | Margin(d8) | (dBuv/m- | Margin (dB)
(dBuv) [dB/m] [dB] er) Avg Peak

17 11003.498 37.09 37.8 -35.6 10.9 0.2 54 -3.61 74 -23.61

Marker Height (cm)| Polarity

18 16500.75 32.94 40.7 -34.7 13.7 0.4 - - -15.16

Radiated Emissions
Horizontal 7600 - 18000MHz

T136 Ant Ti44 E-Fields Limit E-Fields Limit
Meter Reading "  |cable Factor | T161 BRF s M Average oS Peak Azimuth
Frequency (MHz) Factor Preamp Gain 48] 18] [dBuV/m] - Margin (d8) [dBuV/m] - Margin (d8) (Deg)

(dBuv) [dB/m] [dB] Avg Peak

Height (cm)| Polarity

11006.72 33.63 37.8 -35.6 10.9 0.2 54 -7.07 113
Vertical 7600 - 18000MHz

. ity | Meter Reading n:s:‘"‘ o T“AG, Cable Factor | T161 BRF E":;":IS/""“" Average E'Z':'dvs/“'““ Peak Azimuth
requency (MHz) actor reamp Gain [dB] [dB] [dBuv/m] - Margin (dB) LdBuv/m] - Margin (dB) (Deg)

(dBuv) [dB/m] [dB] Avg Peak

Height (cm)| Polarity

10997.88 35.6 37.8 -35.6 10.9 03 54 -5 145
Vertical 10000 - 18000MHz

. g | Meter Reading n:stAm , T“AG‘ Cable Factor | T161 BRF E":;""IIS/L'm" Average E'z;'“\'ls/"'m“ Peak Azimuth
requency (MHz) actor | Preamp Gain| o0 48] twsuv/ml- |\ | B [ e | oes

(dBuv) [d8/m] [d8] Peak

Height (cm)| Polarity

11002.62 27.17 37.8 -35.6 10.9 0.3 -13.43

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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Trace Markers
Horizontal 1000 - 5000MHz

Met T136 Ant T144 E-Fields E-Fields
Frequency eter " Cable Factor| T161 BRF dB(uVolts/ Limit Average Limit Peak

Marker Reading Factor  |Preamp Gain| ) [dB] meter) | [dBuv/m]- | Margin (dB) | [dBuv/m] - | Margin (dB)

(MHz) Height (cm)| Polarity
(dBuv) [dB/m] [dB] Avg pesk

3720.64 41.22 33.3 -36.2 5.8 44.12 53.97 -9.85 74 -29.88

4950.025 39.16 339 -35.6 6.8 . 44.36 53.97 -9.61 74 -29.64

Vertical 1000 - 5000MHz

Met T136 Ant T144 E-Fields E-fields
Frequency o " Cable Factor| T161BRF | dB(uVolts/ Limit Average Limit Peak

Marker (MHz) Reading Factor Preamp Gain [dB] [dB] meter) [dBuV/m] - | Margin (dB) | [dBuV/m] - | Margin (dB)
(dBuv) [dB/m] [dB] Avg Peak

3732.634 42.97 33.4 -36.2 5.8 45.97 53.97 -8 74 -28.03

Height (cm)| Polarity

Horizontal 5000 - 7600MHz

Met T136 Ant T144 E-Fields E-Fields
Frequency eter " Cable Factor| T161 BRF dB(uVolts/ Limit Average Limit Peak

Marker Reading Factor  |Preamp Gain| ) [dB] meter) | [dBuv/m]- | Margin (dB) | [dBuv/m] - | Margin (dB)

(MHz2) Height (cm)| Polarity
(dBuv) [dB/m] [dB] Ave peak

5580.81 40.05 34.4 -35.5 7.4 47.35 - 68.2 -20.85

Vertical 5000 - 7600MHz

Met T136 Ant T144 EFields E-Fields
eter n
Frequency Cable Factor| T161BRF | dB(uVolts/ Limit Average Limit Peak

Marker (MH2) Reading Factor |Preamp Gain| g [dB] meter) | [dBuv/m] - | Margin (d8) | [aBuv/m] - | Margin (dB)
(dBuv) [dB/m] [dB] Avg Peak

5578.211 42.38 34.4 -35.5 7.4 49.68 - - 68.2 -18.52

Height (cm)| Polarity

Horizontal 7600 - 18000MHz

Met T136 Ant T144 E-Fields E-Fields
Frequency eter " Cable Factor| T161 BRF dB(uVolts/ Limit Average Limit Peak

Marker (MHz) Reading Factor Preamp Gain [dB] [dB] meter) [dBuV/m] - | Margin (dB) | [dBuV/m] - | Margin (dB)
(dBuv) [dB/m] [dB] Avg Peak

11160.22 40.36 37.9 -35.6 11 0.2 53.86 - 74 -20.14

Height (cm)| Polarity

Vertical 7600 - 18000MHz

Mety T136 Ant T144 E-Fields E-Fields
Frequency o " Cable Factor| T161 BRF dB(uVolts/ Limit Average Limit Peak

Marker Reading Factor  |Preamp Gain| ) [dB] meter) | [dBuv/m]- | Margin (dB) | [dBuv/m] - | Margin (dB)

(MHz) Height (cm)| Polarity
(dBuv) [dB/m] [dB] e ot

11160.22 39.83 37.9 -35.6 11 0.2 53.33 - 74 -20.67

16737.031 36.64 40.7 -34.4 13.8 0.4 57.14 - 74 -16.86

Horizontal 10000 - 18000MHz

Met T136 Ant T144 E-Fields E-Fields
Frequency eter " Cable Factor| T161 BRF dB(uVolts/ Limit Average Limit Peak

Marker (MHz) Reading Factor [Preamp Gain| =\ ) [dB] meter) | [dBuv/m]- | Margin (dB) | [dBuv/m] - | Margin (dB)
(dBuv) [dB/m] [dB] e oot

11163.418 29.74 37.9 -35.6 11 0.2 43.24 53.97 -10.73 74 -30.76

Height (cm)| Polarity

Vertical 10000 - 18000MHz

Met T136 Ant 1144 E-Fields E-Fields
Marke Frequency Re e‘ifr Fact " P Gal Cable Factor| T161 BRF dB(uVolts/ Limit Average Limit Peak
arker eadin actor reamp Gain|
(MHz) e P [dB] [dB] meter) | [dBuV/m] - | Margin (dB) | [dBuV/m] - | Margin (dB)
(dBuv) [dB/m] [dB] Ave peak

Height (cm)| Polarity

11159.42 29.65 37.9 -35.6 0.2 43.15 53.97 -10.82 74 -30.85

16744.628 27.49 40.7 -34.4 0.4 47.99 53.97 -5.98 74 -26.01

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

Trace Markers

Horizontal 1000 - 5400MHz

Met T136 Ant T144 E-Fields E-Fields
Frequency e " Cable Factor dB(uVolts/ Limit Average Limit Peak

Marker (MHz) Reading Factor Preamp Gain 18] T161 BRF [dB] meter) [dBuv/m] - | Margin (@8) | [dBuv/m] - | Margin (dB)
(dBuv) [dB/m] [dB] Avg Peak

1 5224.088 51.11 342 -35.5 7.1 K 57.31 - 68.2 -10.89

Height (cm)| Polarity

2 5386.807 45.39 34.4 -35.5 7.2 52.49 54 -1 74 -21.51
Vertical 1000 - 5400MHz

Met T136 Ant T144 E-Fields E-Fields
Frequency el " Cable Factor dB(uVolts/ Limit Average Limit Peak

Marker (MHz) Reading Factor Preamp Gain 1d8] T161 BRF [dB] meter) (dBuv/m] - | Margin (dB) | [dBuv/m] - | Margin (@B)
(dBuv) [dB/m] [dB]

Avg Peak

3 5228.486 42.03 342 -35.5 7.1 K 48.23 - 68.2 -19.97

Horizontal 5400 - 7600MHz

Height (cm)| Polarity

Met T136 Ant T144 E-Fields E-Fields
Frequency el " Cable Factor dB(uVolts/ Limit Average Limit Peak

Marker WH2) Reading Factor |Preamp Gain d8] T161 BRF [dB] meter) (dBuv/mi - | Margin (@8) | taBuv/m] - | Margin (d8)
(dBuv) [dB/m] [dB]

Avg Peak

4 5706.747 39.92 34.6 -35.5 7.5 47.52 - 68.2 -20.68

Vertical 5400 - 7600MHz

Height (cm)| Polarity

Met T136 Ant T144 E-Fields E-Fields
Frequency el " Cable Factor dB(uVolts/ Limit Average Limit Peak

Marker MH2) Reading Factor |Preamp Gain d8] T161 BRF [dB] meter) (dBuv/mi - | Margin (d8) | [@Buv/m] - | Margin (@8)
(dBuv) [dB/m] [dB]

Avg Peak

5 5699.05 43.29 34.6 -35.5 7.5 50.89 - 68.2 -17.31

Horizontal 7600 - 18000MHz

Height (cm)| Polarity

Met T136 Ant T144 E-Fields E-Fields
Frequency o " Cable Factor dB(uVolts/ Limit Average Limit Peak

Marker (MHz) Reading Factor Preamp Gain [dB] T161 BRF [dB] meter) [dBuv/m] - | Margin (dB) | [dBuv/m] - | Margin (dB)
(dBuv) [dB/m] [dB]

Avg Peak

6 11399.3 36.91 38.2 -35.6 11.1 . 51.01 54 -2.99 74 -22.99

Vertical 7600 - 18000MHz

Height (cm)| Polarity

T136 Ant T144 E-Fields E-Fields
Frequency " Cable Factor dB(uVolts/ Limit Average Limit Peak

Marker P Factor |Preamp Gain| ~ ) o) | T161 BRF [dB) meter) | [dBuv/m] - | Margin (dB) | [dBuv/m] - | Margin (dB)
[dB/m] [d8]

Avg Peak

7 11404.498 38.2 35.6 111 ) 56.52 - 74 17.48

Horizontal 10000 - 18000MHz

Height (cm)| Polarity

Met: T136 Ant T144 E-Fields E-Fields
Frequency . " Cable Factor dB(uVolts/ Limit Average Limit Peak

Marker (MHz) Reading Factor Preamp Gain [dB] T161 BRF [dB] meter) [dBuv/m] - | Margin (cB) | [aBuV/m] - | Margin (@8)
(dBuv) [dB/m] [dB]
Avg Peak
8 11399.3 30.52 38.2 -35.6 111 . 44.62 54 -9.38 -

Vertical 10000 - 18000MHz

Height (cm)| Polarity

Met: T136 Ant T144 E-Fields E-Fields
Frequency o " Cable Factor dB(uVolts/ Limit Average Limit Peak

Marker (MH2) Reading Factor Preamp Gain [d8] T161 BRF [dB] meter) [dBuV/m] - | Margin (d8) | [dBuv/m] - | Margin (dB)
(dBuv) [dB/m] [dB] Avg peak

11399.3 34.12 38.2 -35.6 11.1 . 48.22 54 -5.78 -

Height (cm)| Polarity

Radiated Emissions

Horizontal 1000 - 5400MHz

E-fields
T136 Ant T144
Frequency Meter Reading 36 An Cable Factor | T161 BRF dB(uVolts/ E-Fields Limit Average Limit Peak Azimuth

(MHz) (dBuv) Factor |Preamp Gain| 1) [dB] meter)  |[dBuv/m]-Avg| Margin (dB) | [dBuv/m] - | Margin(dB) |  (Deg)
[dB/m] [dB]

Peak
5391.75 26.06 34.4 -35.5 7.2 33.16 54 -20.84 - - 85

Horizontal 7600 - 18000MHz

Height (cm)| Polarity

E-Fields
T136 Al T144
Frequency Meter Reading 36 Ant Cable Factor | T161 BRF dB(uVolts/ E-Fields Limit Average Limit Peak Azimuth

(MH2) (dBuv) Factor  (Preamp Gain| ) [dB] meter) | [dBuV/m] - Ave| Margin (dB) | [dBuV/mi- | Margin (@B) |  (Deg)
[dB/m] [dB]

Peak
11402.08 30.53 38.2 -35.6 11.1 0.4 44.63 54 -9.37 - 330

Vertical 7600 - 18000MHz

Height (cm)| Polarity

E-Fields
Frequency Meter Reading TI36 Ant 144 Cable Factor | T161BRF dB(uVolts/ E-Fields Limit Average Limit Peak Azimuth

(MH2) (dBuv) Factor |Preamp Gain| ) [dB] meter) | [dBuV/m] - Ave| Margin (dB) | [dBuV/mi - | Margin (dB) |  (Deg)
[d8/m] (dB] peak

11400.32 35.21 38.2 -35.6 1.1 0.4 49.31 54 -4.69 - 318

Height (cm)| Polarity

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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DATE: JULY 22, 2012
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9.2.11.

GHz BAND

TX ABOVE 1 GHz 802.11n HT40 CDD 2TX MODE IN THE 5.6

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHO
&®

Ref 100.6 dBuV

~att 0 ae

“RBW 1 MHz =
«“VBW 3 MHz
SWT 20 ms

To0 OT T

=t 1

G

Date: 16.MAY.2013

20:03:10

RIZED, PEAK, HORIZ

~REW 1 MH=z S

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

~Att O dB

~VEW 10 H

SWT 14 s

Date: 16.MAY.2013

20:02:18
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LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

~REBW 1 MHz M [ 1
~VBW 3 MHz
Ref 100.6 dBuv ~Att O am SWT 20 ms

100 Oftfpet 20

Date: 16.MAY.2013 20:03:57

LOW CHANNEL RESTRICTED, AVERAGE, VERT
® U S

Ref 100.6 dBuv «Att O aB SWT 14 s

100 OLLfet 400

Date: 16.MAY.2013 20:04:51
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
@ «RBW 1 MHz Ma rk

~VBW 3 MHz
Ref 16 dBm «Att 0 as SWT 20 ms

Oftftfet 53

Date: 8.MAY.2013 23:13:09

HIGH CHANNEL BANDEDGE, PEAK, VERT
@ «RBW 1 MHz Marker

«“VBW 3 MHz

Ref 16 dBm ~Att O am SWT 20 ms

Oftffet 53]3 a

Date: 8.MAY.2013 23:14:34
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HARMONICS AND SPURIOUS EMISSIONS
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
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Trace Markers

Horizontal 1000 - 5400MHz

Meter T136 Ant T144 dB E-fields E-fields )
Frequency Cable Factor | T159 BRF Limit Average Limit Peak Margin

Readi Factor  |Preamp Gai Volt
(MHz) eacing actor |Preamp San) 1 4g) [dB] (VOIts/ | 1 puv/m) - | Margin (dB) | [dBuv/ml- | (dB)
Avg Peak

5217.491 38.71 34.2 -35.5 7.1 0.4 44.91 54 -9.09 74 -29.09

Marker Height (cm)| Polarity

(dBuv) [dB/m] [dB] meter)

Vertical 1000 - 5400MHz

Meter T136 Ant 144 B Eields Eields )
Frequency Cable Factor | T159 BRF Limit Average Limit Peak Margin

Readi Factor  |Preamp Gai Volt
(MHz) eacing actor |Preamp San) g [dB] (VOIts/ | 1 puv/m) - | Margin (dB) | [dBuv/ml- | (dB)
Avg Peak

2 5202.099 38.41 34.2 -35.5 7.1 0.4 44.61 54 9.39 74 -29.39
Horizontal 7600 - 18000MHz

Marker Height (cm)| Polarity

(dBuVv) [dB/m] [dB] meter)

Meter T136 Ant T144 dB E-Fields E-Fields )
Frequency Cable Factor | T159 BRF Limit Average Limit Peak Margin

Readi Factor |Preamp Gai Volt:
(MH2) eacing actor  (Freamp B3| gg) [dB] (VOIts/ | puv/m) - | Margin (dB) | (dBuv/ml- | (dB)
Avg Peak

3 11019.89 41.07 37.8 -35.6 10.9 0.2 54.37 54 0.37 74 -19.63
Vertical 7600 - 18000MHz

Marker Height (cm)| Polarity

(dBuv) [dB/m] [dB] meter)

Fi Meter T136 Ant Tia4 Cable Factt T159 BRF a8 E:fle!:s A E:TIE!SS Peak Margi
re(:nu:r;cy Reading Factor Preamp Gain a FdBT or (8] (uVolts/ [dB I‘T/I 1-|m ve.ra(gdeB) [dB I‘T/I ) ea (dB?rgln
2] (dBuv) [dB/m] 18] meter) uV/m] - [ Margin uv/m] -
Avg Peak

4 11014.693 41.63 37.8 -35.6 10.9 0.2 54.93 54 0.93 74 -19.07
Horizontal 10000 - 18000MHz

Marker Height (cm)| Polarity

E-Fields E-Fields

Meter T136 Ant T144 dB e e i
Frequency N . | Cable Factor| T159 BRF Limit Average Limit Peak Margin
Reading Factor Preamp Gain (uVolts/ N

(MHz) [dB] [dB] [dBuV/m] - | Margin (dB) | [dBuV/m] - (dB)

meter)
Avg Peak

Marker Height (cm)| Polarity

(dBuv) [dB/m] [dB]

5 11027.486 31.72 37.8 -35.6 10.9 0.2 45.02 54 -8.98 74 -28.98
Vertical 10000 - 18000MHz

E-Fiel E-Fiel
Meter T136 Ant T144 dB Fields Fields )
Frequency Cable Factor | T159 BRF Limit Average Limit Peak Margin

Reading Factor Preamp Gain (uVolts/ N
(MHz) [dB] [dB] [dBuV/m] - | Margin (dB) | [dBuV/m] - (dB)
Avg Peak
11015.492 31.66 37.8 -35.6 10.9 0.2 44.96 54 -9.04 74 -29.04

Marker Height (cm)| Polarity

(dBuv) [dB/m] [dB] meter)

Radiated Emissions

Horizontal 7600 - 18000MHz

Meter T136 Ant T144 Eields E-Fields
Frequency Cable Factor | T161 BRF Limit Average Limit Peak Margin| Azimuth

Reading Factor Preamp Gain dB(uVolts/m N
(MHz) (dBuv) [d8/m] 18] [dB] [dB] eter) [dBl:‘V/m] - | Margin (dB) [dB:V/:‘] - (dB) (Deg)
vg eal

11019.99 32.52 VB1 37.8 -35.6 10.9 0.2 45.82 54 -8.18 - 189
Vertical 7600 - 18000MHz

Height (cm)| Polarity

Meter T136 Ant T144 Eields E-Fields
Frequency Cable Factor | T161 BRF Limit Average Limit Peak Margin| Azimuth

Reading Factor Preamp Gain dB(uVolts/m N
(MHz) (dBuv) [dB/m] (48] [dB] [dB] eter) [dBl;V/m] - | Margin (dB) [dB:V/l:n] - (dB) (Deg)
vg eal

12787.56 24.53 39.1 -34.5 11.8 0.2 41.13 54 -12.87 - 41

Height (cm)| Polarity

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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Mid Channel
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

Trace Markers

Horizontal 1000 - 5400MHz

Meter T136 Ant T144 dB E-fields E-fields )
Frequency Cable Factor | T159 BRF Limit Average Limit Peak Margin

Reading Factor Preamp Gain (uVolts/ N
(MHz) (dBuv) [dB/m] [dB] [dB] [dB] meter) [dBl:x\:’/gm] - | Margin (dB) [dB:Za/:] - (dB)

1 5397.801 37.41 34.4 -35.5 7.2 44.51 54 9.49 74 -29.49
Vertical 1000 - 5400MHz

Marker Height (cm)| Polarity

Meter T136 Ant 144 B E-Fields E-Fields )
Frequency Cable Factor | T159 BRF Limit Average Limit Peak Margin

Reading Factor Preamp Gain (uVolts/ N
(MHz) [dB] [dB] [dBuV/m] - | Margin (dB) | [dBuV/m] - (dB)
Avg Peak

2 5397.801 37.09 34.4 -35.5 7.2 44.19 54 -9.81 74 -29.81
Horizontal 5400 - 7600MHz

Marker Height (cm)| Polarity

(dBuv) [dB/m] [dB] meter)

Meter T136 Ant 144 8 E-Fields ErFields )
Frequency Cable Factor | T159 BRF Limit Average Limit Peak Margin

Reading Factor Preamp Gain d (uVolts/ in (d d
(MHz) (dBuv) [d8/m] (8] [dB] [dB] meter) [dBl;\:’/gm]- Margin (dB) [dB:;Ia/:]- (dB)

3 6951.324 37 35.4 -35.6 8.5 0.1 45.4 - 68.2 -22.8
Vertical 5400 - 7600MHz

Marker Height (cm)| Polarity

Meter T136 Ant 144 8 E-Fields E-Fields )
Frequency Cable Factor | T159 BRF Limit Average Limit Peak Margin

Reading Factor Preamp Gain (uVolts/ N
(MHz) [dB] [dB] [dBuV/m] - | Margin (dB) | [dBuV/m] - (dB)
Avg Peak

4 6943.628 37.21 35.4 -35.6 8.4 0.2 45.61 - 68.2 -22.59
Horizontal 7600 - 18000MHz

Marker Height (cm)| Polarity

(dBuv) [dB/m] [dB] meter)

Meter TI36Ant | T44 8 Eields EFields )
Frequency Cable Factor | T159 BRF Limit Average Limit Peak Margin

Reading Factor Preamp Gain d d (uvolts/ d in (d d d
(MHz) (dBuv) [dB/m] 18] [dB] [dB] meter) [ B-:\V/ml- Margin (dB) | [ B:Za/:]- (dB)
Ve

5 11097.851 39.55 37.8 -35.6 11 0.2 52.95 54 -1.05 74 -21.05
Vertical 7600 - 18000MHz

Marker Height (cm)| Polarity

E-Fil E-Fil
Meter T136 Ant T144 dB Fields Fields )
Frequency Cable Factor| T159 BRF Limit Average Limit Peak Margin

Reading Factor Preamp Gain d d (uvolts/ d in (d d d
(MHz) (dBuv) [dB/m] [dB] [dB] [dB] meter) [ B-:\\:/gml- Margin (dB) | [ B:Zjl:n]- (dB)

6 11092.654 38.72 37.8 -35.6 11 0.2 52.12 54 -1.88 74 -21.88
Horizontal 10000 - 18000MHz

Marker Height (cm)| Polarity

E-Fiel E-Fiel
Meter T136 Ant T144 dB Fields Fields )
Frequency Cable Factor| T159 BRF Limit Average Limit Peak Margin

Reading Factor  |Preamp Gain d d (uVolts/ d in (d d d
(MHz) (dBuv) [dB/m] [dB] [dB] [dB] meter) [ B-:\\:/gml- Margin (dB) | [ B:ZZ:]- (dB)

7 11099.45 29.25 37.8 -35.6 11 0.2 42.65 54 -11.35 74 -31.35
Vertical 10000 - 18000MHz

Marker Height (cm)| Polarity

F Meter TIS6ANt | T8 | oble Factor| Ti598RE a8 ELF'Ie!:‘s A ELF'Ie!:s Peak Margi
re:ﬂu:ncy Reading Factor Preamp Gain a ed;c or o8 (uVolts/ ™ "‘;'/I " ve.ragdeB ™ "‘;'/I ea dBargln
(MHz) (dBuv) [dB/m] [dB] [dB] [dB] [dBuV/m] - [ Margin (dB) | [dBuV/m] - (dB)

meter]
) Avg Peak
8 11103.448 29.86 37.8 -35.6 11 0.2 43.26 54 -10.74 74 -30.74

Marker Height (cm)| Polarity

Radiated Emissions

Horizontal 7600 - 18000MHz

Meter T136 Ant T144 Eields E-Fields
Frequency Cable Factor | T161 BRF Limit Average Limit Peak Margin| Azimuth

Readi Factor  |Preamp Gai dB(uVolt
(MHz) eacing actor |Preamp San) = 4g) [dB] Volts/m | 1 v /m1 - | Margin (dB) | [dBuv/m]- | (dB) (Deg)
Avg Peak

11099.64 30.85 37.8 -35.6 11 0.2 44.25 54 9.75 - 177
Vertical 7600 - 18000MHz

Height (cm)| Polarity

(dBuv) [dB/m] [dB] eter)

Meter T136 Ant T144 Eields E-Fields
Frequency Cable Factor | T161 BRF Limit Average Limit Peak Margin| Azimuth

Reading Factor Preamp Gain dB(uVolts/m N
(MHz) (dBuv) [d8/m] (48] [dB] [dB] eter) [dBl:‘V/m] - | Margin (dB) [dB:V/IT] - (dB) (Deg)
Vg eal

12794.34 24.39 39.1 -34.5 11.8 0.3 41.09 54 -12.91 - 166

Height (cm)| Polarity

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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High Channel
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

Trace Markers
Horizontal 1000 - 5400MHz

Frequenc: Meter TL36 Ant a4 Cable Factor | T159 BRF a8 EFields Limit Average EI-.F':!:is Peak Margin
quency Reading Factor Preamp Gain (uVolts/ [dBuV/m] - v N & i 8
(MHz) Margin (dB) | [dBuv/m] - (dB)

(dBuv) [dB/m] [d8] (de] LdB] meter) Avg
Peak

1 3781.609 41.54 33.5 -36.1 5.8 0.1 44.84 54 -9.16 74 -29.16

Marker Height (cm)| Polarity

2 5389.005 43.74 34.4 -35.5 7.2 1 50.84 54 -3.16 74 -23.16
Vertical 1000 - 5400MHz

. Meter T136 Ant 48| or] TisoBRe dB Efieldstimit | EI'.F"E!:" peak Marg
requency " . able Factor verage mi 'eal argin
Readin Factor |Preamp Gain uVolts, dBuV/m] -
(MHz) N P [dB] [dB] (Volts/ | [dBuV/m]- |\ in(aB) | [dBuV/m]- | (dB)
Peak

3 5395.602 38.7 34.4 35.5 7.2 45.8 54 8.2 74 -28.2
Horizontal 5400 - 7600MHz

Marker Height (cm)| Polarity

(dBuv) [dB/m] [dB] meter) Avg

‘ Meter T136 Ant 48| tor| TisoBRE dB EfieldsLimit | E;f'e!f‘ peak Marei
requency Reading Factor Preamp Gain able Factor (uVolts/ [dBuV/m] - veArage i eak Margin
(MHz) [dB] [dB] Margin (dB) | [dBuV/m] - (dB)

Peak

4 6928.236 37.55 35.4 35.6 8.4 0.2 45.95 - - 68.2 -22.25
Vertical 5400 - 7600MHz

Marker Height (cm)| Polarity

(dBuv) [dB/m] [dB] meter) Avg

Frequenc: Meter TL36 Ant a4 Cable Factor | T159 BRF a8 EFields Limit Average EI-.F'I:\!:’s Peak Margin
quency Reading Factor Preamp Gain (uVolts/ [dBuV/m] - v N & i 8
(MHz) Margin (dB) | [dBuV/m] - (dB)

(dBuv) [dB/m] [dB] (de] LdB] meter) Avg
Peak

5 5652.874 40.44 34.5 -35.5 7.4 47.84 - - 68.2 -20.36
Horizontal 7600 - 18000MHz

Marker Height (cm)| Polarity

Meter T136 Ant T144 dB E-Fields Limit E-Fields

Fi Cable Fact: T159 BRF A Limit Peak Margi
requency Reading Factor Preamp Gain able Factor (uVolts/ [dBuV/m] - verage tmi eak Margin

(dBuv) [dB/m] [dB]

Marker Height (cm)| Polarity

(MHz) [dB] [dB] Margin (dB) | [dBuV/m] - (dB)
Peak

6 10354.623 35.68 37.4 -36.1 10.6 0.1 47.68 - 68.2 -20.52

meter) Avg

7 11352.524 35.15 38.1 -35.6 1.1 0.1 48.85 5. 74 -25.15
Vertical 7600 - 18000MHz

. Meter T136 Ant 148 | o] vasesre dB EfieldsLimit | Ef,"’!f‘ peak Marei
requency Reading Factor Preamp Gain able Factor (uVolts/ [dBuV/m] - vefage i eakMargin
(MHz) Margin (dB) | [dBuV/m] - (dB)

(dBuv) [dB/m] [dB] L8] Lde] meter) Avg
Peak

8 10188.306 35.78 37.2 -36.2 10.5 0.2 47.48 - - 68.2 -20.72

Marker Height (cm)| Polarity

9 11331.734 38.75 38.1 -35.6 11.1 0.3 52.65 74 -21.35
Horizontal 10000 - 18000MHz

. Meter T136 Ant 144 | or] Tise sRe dB EfieldsLimit | EI’.F"E!:’S peak Margi
TEQUENCY | peading Factor  [Preamp Gain| <% ¢ 2t (uvolts/ | [dBuv/m]- verage m cak Margin
(MHz) Margin (dB) | [dBuV/m] - (dB)

(dBuv) [dB/m] [dB] (8] 1d8] meter) Avg
Peak

10 11343.328 28.54 38.1 -35.6 1.1 0.1 42.24 54 -11.76 74 -31.76
Vertical 10000 - 18000MHz

Marker Height (cm)| Polarity

. Meter T136 Ant 48| or] TisoBRE dB Efieldstimit | Ef_'*!f‘ peak Marg
requency Reading Factor  |Preamp Gain| 2" ¢ 2ctr (uVolts/ [dBuV/m] - verage i eak Margin
(MHz) [dB] [dB] Margin (dB) | [dBuV/m] - (dB)
Peak

11 11339.33 30.09 38.1 -35.6 11.1 0.2 43.89 54 -10.11 74 -30.11
Radiated Emissions

Horizontal 1000 - 5400MHz

Marker Height (cm)| Polarity

(dBuv) [dB/m] [dB] meter) Avg

) T136 Ant T144 E-Fields Eields ] ]
Frequency | Meter Reading Cable Factor| T161 BRF Limit Average Limit Peak Margin| Azimuth

Factor Preamp Gain dB(uVolts/m N
(MHz) (dBuv) [dB/m] (8] [dB] [dB] eter) [dBl;\:I/gm] - | Margin (dB) [dB;;Ia/:] - (dB) (Deg)

5396.02 25.59 34.4 -35.5 7.2 32.69 54 2131 - 94
Horizontal 7600 - 18000MHz

Height (cm)| Polarity

T136 Ant T144 E-Fields E-Fields
Frequency | Meter Reading Cable Factor| T161 BRF Limit Average Limit  |PeakMargin| Azimuth

Factor Preamp Gain n N
(MHz) (dBuv) [dB] [dB] [dBuV/m] - | Margin(dB) | [dBuV/m]- (dB) (Deg)
[dB/m] [dB]
Avg Peak
11357.14 24.82 38.1 -35.6 1.1 0.1 54 -15.48 -
Vertical 7600 - 18000MHz

Height (cm)| Polarity

" T136 Ant T144 EFields Eields
Frequency | Meter Reading Cable Factor| T161BRF Limit Average Limit  |PeakMargin| Azimuth

Factor Preamp Gain n N
(MHz) (dBuv) [dB] [dB] [dBuv/m] - | Margin(dB) | [dBuV/m]- (dB) (Deg)
[dB/m] (d8] Avg Peak

11338.39 30.44 38.1 -35.6 1.1 0.2 54 -9.76 - - 166

Height (cm)| Polarity

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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9.2.12. TX ABOVE 1 GHz 802.11n HT40 CDD 2TX MODE CHANNEL 142
IN THE 5.6 GHz BAND

High Channel
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Trace Markers

Horizontal 1000 - 5400MHz

Frequency Met-er T136 Ant T144 | cable Factor| T1618RF E-Fields ) E-Fields ) ) )

Marker (MH2) Reading Factor Preamp Gain (8] [d8] dB(uVolts/m| [dBuV/m] - | Margin (dB) | [dBuV/m] - | Margin (dB) |Height (cm)| Polarity
(dBuVv) [dB/m] [dB] eter) Avg Peak

1 3807.996 43.57 33.5 -36.1 5.9 0.3 47.17 54 -6.83 74 -26.83 200 Horz

2 5389.005 44.76 34.4 -35.5 7.2 1 51.86 54 2.14 74 -22.14 200 Horz
Vertical 1000 - 5400MHz

Meter T136 Ant T144 E-Fields E-Fields
Frequency N .| Cable Factor| T161 BRF N N N N
Marker (MHz) Reading Factor Preamp Gain (48] [d8] dB(uVolts/m| [dBuV/m] - | Margin (dB) | [dBuV/m] - | Margin (dB) [Height (cm)| Polarity
(dBuVv) [dB/m] [dB] eter) Avg Peak
3 5389.005 38.49 34.4 -35.5 7.2 1 45.59 54 -8.41 74 -28.41 100 Vert

Horizontal 5400 - 7600MHz

Meter T136 Ant T144 E-Fields E-Fields

Frequenc Cable Factor | T161 BRF

Marker (:AHZ) v Reading Factor Preamp Gain [d8] [d8] dB(uVolts/m| [dBuV/m] - | Margin (dB) | [dBuV/m] - | Margin (dB) |Height (cm)| Polarity
(dBuV) [dB/m] [dB] eter) Avg Peak

4 7558.221 37.06 355 -35.8 8.9 0.2 45.86 54 -8.14 74 -28.14 200 Horz

Vertical 5400 - 7600MHz

Meter T136 Ant T144 E-Fields E-Fields
Frequency N . | Cable Factor | T161 BRF N N R N
Marker (MH2) Reading Factor Preamp Gain [d8] [d8] dB(uVolts/m| [dBuV/m] - | Margin (dB) | [dBuV/m] - | Margin (dB) |Height (cm)| Polarity
(dBuV) [dB/m] [dB] eter) Avg Peak
5 7487.856 37.08 35.4 -35.8 8.8 0.2 45.68 54 -8.32 74 -28.32 200 Vert

Horizontal 7600 - 18000MHz

Meter TI36Ant | T44 8 E-Fields E-Fields )
Frequency Cable Factor | T159 BRF Limit Average Limit Peak Margin

Reading Factor Preamp Gain (uVolts/ N
(MHz) [dB] [dB] [dBuV/m] - | Margin (dB) | [dBuV/m] - (dB)
Avg Peak

6 11420.09 37.07 38.2 -35.6 11.1 0.5 51.27 54 -2.73 74 -22.73
Vertical 7600 - 18000MHz

Marker Height (cm)| Polarity

(dBuv) [dB/m] [dB] meter)

Meter T136 Ant T144 B E-Fields Eields )
Frequency Cable Factor | T159 BRF Limit Average Limit Peak Margin

Reading Factor Preamp Gain (uVolts/ N
(MHz) [dB] [dB] [dBuV/m] - | Margin (dB) | [dBuV/m] - (dB)
Avg Peak

7 11425.287 37.74 38.2 -35.6 11.1 0.5 51.94 54 -2.06 74 -22.06
Horizontal 10000 - 18000MHz

Marker Height (cm)| Polarity

(dBuv) [dB/m] [dB] meter)

Meter T136 Ant T144 B Efields EFields )
Frequency Cable Factor | T159 BRF Limit Average Limit Peak Margin

Readit Fact Py Gai Volt:
(MHz) eading actor |Preamp San) g [dB] (VOIts/ | 1 puv/m1 - | Margin (dB) | [dBuv/ml- | (dB)
Avg Peak

8 11419.29 29.93 38.2 -35.6 11.1 0.5 44.13 54 9.87 74 -29.87
Vertical 10000 - 18000MHz

Marker Height (cm)| Polarity

(dBuVv) [dB/m] [dB] meter)

Meter T136 Ant T144 B Eields EFields )
Frequency Cable Factor | T159 BRF Limit Average Limit Peak Margin

Readit Fact Py Gail Volt:
(MHz) eacing actor |Preamp San| = 4g) [dB] (WVOIts/ | 1 puv/m) - | Margin (dB) | [dBuv/ml- | (dB)
Avg Peak

11419.29 31.4 38.2 -35.6 11.1 0.5 45.6 54 -8.4 74 -28.4

Marker Height (cm)| Polarity

(dBuv) [dB/m] [dB] meter)

Radiated Emissions

Horizontal 1000 - 5400MHz

E-Fiel E-Fiel
Meter T136 Ant T144 Fields Fields ) )
Frequency Cable Factor| T161 BRF Limit Average Limit Peak Margin| Azimuth

Reading Factor Preamp Gain d a dB(uVolts/m 4 in (d d d
(MHz) (dBuv) [d8/m] (8] [dB] [dB] eter) [ BILV/gm]- Margin (dB) | [ B:Z:l:"l- (dB) (Deg)
v,

5392.92 26.22 RMS 34.4 -35.5 7.2 33.32 54 -20.68 - 241
Horizontal 7600 - 18000MHz

Height (cm)| Polarity

Meter TI36Ant | T44 Efields EFields
Frequency Cable Factor | T161 BRF Limit Average Limit Peak Margin| Azimuth

Reading Factor Preamp Gain d d dB(uVolts/m d in (d d d
(MHz) (dBuv) [d8/m] [d8] [dB] [dB] eter) [ BI;V/m]- Margin (dB) | [ B:Za/l:"l- (dB) (Deg)
vg

11425.15 25.88 38.2 -35.6 11.1 0.5 40.08 54 -13.92 - 307
Vertical 7600 - 18000MHz

Height (cm)| Polarity

Meter T136 Ant T144 Eields Eields
Frequency Cable Factor | T161 BRF Limit Average Limit Peak Margin| Azimuth

MH Reading Factor Preamp Gain 4B B dB(uVolts/m dBuv Margin (dB) | [dBuv. dB D
(MHz) (dBuv) [dB/m] 1dB] [dB] [dB] eter) || l:w/gm]- argin (dB) | [ :ea/krnl- (dB) (Deg)

11421.91 30.71 38.2 -35.6 11.1 0.5 44.91 54 -9.09 - 150

Height (cm)| Polarity

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076
9.2.13. TX ABOVE 1 GHz 802.11n HT80 CDD 2TX MODE IN THE 5.6
GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

«RBW 1 MHz g
~VBW 3 MH=z

Ref 110.6 dBuv ~ At ae SWT 20 ms

Fet 7

Date: 9.MAY.2013 00:23:51

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
@ ‘ :RRW;MH? Marke [T 1

Ref 110.6 dBuv

=t 40

Date: 9.MAY.2013 00:23:17
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DATE: JULY 22, 2012
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LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

~REBW 1 MHz M [ 1
- ~VBW 3 MHz 62.1¢ nv
5.4c 0000 GHz

Ref 110.6 dBuv ~Att O am SWT 20 ms

110 OTffet 40

100

Date: 9.MAY.2013 00:18:12

LOW CHANNEL RESTRICTED, AVERAGE, VERT

«RBW 1 MHz g

~VBW 3 kHz

«~att ©0 am SWT 50 ms

Date: 9.MAY.2013 00:17:45
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HARMONICS AND SPURIOUS EMISSIONS

Low Channel
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Trace Markers

Horizontal 1000 - 5400MHz

Frequenc Meter T136 Ant T144 Cable Factor| T159 BRE dB E-Fields Limit Average E-Fields Limit
quency Reading Factor Preamp Gain (uVolts/ [dBuV/m] - 5 N 8 [dBuV/m] -
(MHz) Margin (dB) Peak

(dBuv) [dB/m] [dB] 1de] 1de] meter) Avg

Peak Margin
(dB)

Marker Height (cm)| Polarity

1 5342.829 38.43 343 -35.5 7.2 45.43 - 68.2 22.77
Vertical 1000 - 5400MHz

Frequenc Meter T136 Ant Tiaa Cable Factor | T159 BRF a8 EFields Limit Average E-Fields Limit
UENSY | Reading Factor |Preamp Gain (uVolts/ | [dBuv/m]- TS | [dBuv/m] -
(MHz) Margin (dB)

(dBuv) [dB/m] [dB] de] 1dE] meter) Avg Peak

Peak Margin
(dB)

Marker Height (cm)| Polarity

2 5395.602 37.09 34.4 35.5 7.2 44.19 54 9.81 74 -29.81
Horizontal 5400 - 7600MHz

K Meter T136 Ant Ti44 Cable Fact T159 BRF dB E-Fields Limit A E-Fields Limit
requency | poading Factor |PreampGain| 20 ¢ 2ctor (uVolts/ | [dBuV/m]- Verage | 4Buv/m]-
(MHz) Margin (dB) peak

(dBuv) [dB/m] [d8] Ld8] Ld8] meter) Avg

Peak Margin
(dB)

Marker Height (cm)| Polarity

3 5517.641 39.9 34.4 -35.5 7.3 47.1 - - 68.2 -21.1
Vertical 5400 - 7600MHz

k Meter T136 Ant T144 Cable Fact T159 BRE dB E-Fields Limit A E-Fields Limit Peak Margi
requency Reading Factor Preamp Gain avle Factor (uVolts/ [dBuV/m] - ve‘rage [dBuV/m] - eak Margin
(MHz) Margin (dB) peak

(dB)

Marker 1d8] 1d8] Height (cm)| Polarity

(dBuv) [dB/m] [dB] meter) Avg

4 5507.746 393 34.4 35.5 7.3 46.5 - - 68.2 217
Horizontal 7600 - 18000MHz

k Meter T136 Ant T144 Cable Fact T159 BRE dB E-Fields Limit A E-Fields Limit
requency Reading Factor Preamp Gain ave Factor (uVolts/ [dBuV/m] - ve'rage [dBuVv/m] -
(MHz) Margin (dB) Peak

(dBuv) [dB/m] [dB] (e8] () meter) Avg

Peak Margin
(dB)

Marker Height (cm)| Polarity

5 11040.68 38.14 37.8 -35.6 10.9 0.2 51.44 54 -2.56 74 -22.56
Vertical 7600 - 18000MHz

Frequenc Meter T136 Ant T144 Cable Factor | T159 BRE dB E-Fields Limit Average E-Fields Limit
AUENY | Reading Factor  |Preamp Gain (uvolts/ | [dBuv/m]- 138 | [dBuv/m]-
(MHz) Margin (dB)

18] (] meter) Avg Peak

Peak Margin
(dB)

Marker Height (cm)| Polarity

(dBuv) [dB/m] [dB]

6 11077.061 39.37 37.8 -35.6 10.9 0.4 52.87 54 -1.13 74 21.13
Horizontal 10000 - 18000MHz

K Meter T136 Ant Ti44 Cable Fact T159 BRE dB E-Fields Limit A E-Fields Limit
requency | poading Factor |PreampGain| 20 ¢ 2ctor (uVolts/ | [dBuv/m]- Verage | 4Buv/m]-
(MHz) Margin (dB)

(dBuv) [dB/m] (8] Lds] Ld8] meter) Avg Peak

Peak Margin
(dB)

Marker Height (cm)| Polarity

7 11091.454 27.48 37.8 -35.6 11 0.3 40.98 54 -13.02 74 -33.02
Vertical 10000 - 18000MHz

E Meter T136 Ant T144 Cable Fact T159 BRE dB E-Fields Limit A E-Fields Limit Peak Margi
requency Reading Factor Preamp Gain avle Factor (uVolts/ [dBuV/m] - ve‘rage [dBuV/m] - eak Margin
(MHz) Margin (dB) peak

(dB)

Marker 1d8] 18] Height (cm)| Polarity

(dBuv) [dB/m] [dB] meter) Avg

11091.454 28.9 37.8 -35.6 11 0.3 42.4 54 -11.6 74 -31.6

Radiated Emissions

Horizontal 7600 - 18000MHz

’ T136 Ant T144 E-Fields Efields ] ]
Frequency |Meter Reading Cable Factor | T161 BRF Limit Average Limit Peak Margin Azimuth

Factor |Preamp Gai
(MHz) (dBuv) actor |Preamp San| - 4g) [dB] "| (dBuv/m]- | Margin(dB) | [dBuv/m]- (dB) (Deg)
[dB/m] [dB]
Avg Peak
11036 27.18 378 356 10.9 0.2 54 1352 E - 325

Vertical 7600 - 18000MHz

Height (cm)| Polarity

T136 Ant T144 E-Fields E-Fields
Frequency |Meter Reading Factor Preamp Gain Cable Factor | T161 BRF Limit Average Limit Peak Margin Azimuth
(MHz) (dBuv) " [dB] [dB] [dBuV/m]- | Margin (dB) | [dBuv/m]- (dB) (Deg)

[dB/m] [dB] o

11069.8 28.95 37.8 -35.6 10.9 0.4 -11.55 - - 139

Height (cm)| Polarity

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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9.2.14. TX ABOVE 1 GHz 802.11n HT80 CDD 2TX MODE CHANNEL 138
IN THE 5.6 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

High Channel

\ I Bl 4

{ | | TPy T oo N Aot
w .‘\./.".\'["-.’4‘,5\-.;5.'»‘\.";1"k"v‘ M """")““""‘&'M" :
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Trace Markers

Horizontal 1000 - 5400MHz

E-Field E-Field
Meter T136 Ant T184 8 elds helds )
Frequency Cable Factor| T159 BRF Limit Average Limit | PeakMargin

Reading Factor Preamp Gain (uVolts/ N
(MHz) [dB] [dB] [dBuV/m] - | Margin (dB) | [dBuV/m] - (dB)
Peak

1 5059.17 41.24 34 -35.6 6.9 0.2 46.74 -7.26 74 -27.26

Marker Height (cm)| Polarity

(dBuv) [dB/m] [dB] meter)

2 5373.613 44.22 355 7.2 1 51.32 -2.68 74 22.68
Vertical 1000 - 5400MHz

Meter T136 Ant T144 dB E-Flelds E-Flelds )
Frequency Cable Factor | T159 BRF Limit Average Limit Peak Margin

Reading Factor Preamp Gain (uVolts/ N
(MHz) (dBuv) [dB/m] [dB] [dB] [dB] meter) [dBl:\\:/gm] - | Margin (dB) [dB:;Ia/l:n] - (dB)

3 5391.204 38.44 34.4 -35.5 7.2 45.54 54 -8.46 74 -28.46
Horizontal 5400 - 7600MHz

Marker Height (cm)| Polarity

E-Field E-Field
Meter T136 Ant T144 B elds relds )
Frequency Cable Factor | T159 BRF Limit Average Limit  |PeakMargin

Reading Factor Preamp Gain (uVolts/ N
(MHz) [dB] [dB] [dBuV/m] - | Margin (dB) | [dBuV/m] - (dB)
Avg Peak

4 6923.838 37.91 35.4 -35.6 8.4 0.2 46.31 - - 68.2 -21.89
Vertical 5400 - 7600MHz

Marker Height (cm)| Polarity

(dBuv) [dB/m] [dB] meter)

E-Field: E-Field:
Meter T136 Ant T144 dB rields rields )
Frequency Cable Factor | T159 BRF Limit Average Limit Peak Margin

Reading Factor |Preamp Gain (uVolts/ !
(MH2) (dBuv) [d8/m] (8] [dB] [dB] meter) [dBuV/m] - | Margin (dB) | [dBuV/m] - (dB)
Avg Peak
5 5658.371 39.66 34.5 -35.5 7.4 47.06 - 68.2 -21.14

Horizontal 7600 - 18000MHz

Marker Height (cm)| Polarity

E-Fi E-Fi
Meter T136 Ant T144 dB Fields Fields )
Frequency Cable Factor | T159 BRF Limit Average Limit Peak Margin

Reading Factor Preamp Gain (uVolts/ N
(MHz) (dBuV) [d8/m] 48] [dB] [dB] meter) [dBl:\\:l/gm]- Margin (dB) [ds:;/a/:]- (dB)

6 11420.09 33.21 38.2 35.6 11.1 05 47.41 54 6.59 74 -26.59
Vertical 7600 - 18000MHz

Marker Height (cm)| Polarity

E-Field: E-Field:
Meter TI36Ant | T144 d8 eds reds )
Frequency Cable Factor | T159 BRF Limit Average Limit Peak Margin

Reading Factor Preamp Gain (uVolts/ N
(MHz) (dBuv) {dB/m] (8] [dB] [dB] meter) [dBl:\\:Lm] - | margin (dB) [dB:;/a/l:n] - (dB)

7 11394.103 37.95 38.2 -35.6 11.1 03 51.95 54 -2.05 74 -22.05
Horizontal 10000 - 18000MHz

Marker Height (cm)| Polarity

E-Field EField
Meter T136 Ant T144 B elds rields )
Frequency Cable Factor | T159 BRF Limit Average Limit  |PeakMargin

Reading Factor  [Preamp Gain d d (uVolts/ d in (d d d
(MHz) (dBuv) [d8/m] (8] [dB] [dB] meter) [ BuA\:/gm]- Margin (dB) | [ B::la/l:n]- (dB)

8 11403.298 27.24 38.2 -35.6 11.1 0.4 41.34 54 -12.66 74 -32.66
Vertical 10000 - 18000MHz

Marker Height (cm)| Polarity

E-Fiel E-Fiel
Meter T136 Ant T144 dB Fields Fields )
Frequency Cable Factor | T159 BRF Limit Average Limit Peak Margin

(MH2) Reading Factor Preamp Gain 18] [dB] (uVolts/ [dBuV/m] - | Margin (d8) | [dBuV/m] - d8)
Avg Peak

11399.3 29.95 38.2 -35.6 111 0.4 44.05 54 -9.95 74 -29.95 100

Marker Height (cm)| Polarity

(dBuv) [dB/m] [dB] meter)

Radiated Emissions

Horizontal 1000 - 5400MHz

E-Field E-Field
) T136 Ant T144 nields rields ) )
Meter Reading Cable Factor| T161 BRF Limit Average Limit Peak Margin Azimuth

(dBuv) Factor Preamp Gain ) 18] dB(uVolts/m [dBuV/m] - | Margin (dB) | [dBuv/m] d8) (Deg)
u (dB/m] 1dB] eter) uv/m] - | Margin uv/m] - eg
Avg Peak

5365.97 25.74 344 -35.5 7.2 32.84 54 -21.16 - - 126

Horizontal 7600 - 18000MHz

Frequency (MHz) Height (cm)| Polarity

: T136 Ant T144 E-fields E-Fields ] ]
Meter Reading Cable Factor| T161 BRF Limit Average Limit Peak Margin| Azimuth

Fact: P Gail dB(uVolt:
(dBuv) actor - |Preamp Gain (UVOIts/m| o /m] - | Margin (d8) | [dBuv/m- | (aB) (Deg)

Frequency (MHz) s o
Avg Peak

Height (cm)| Polarity

[dB/m] [dB] eter)

11388.8 24.08 38.2 -35.6 1.1 0.3 38.08 54 -15.92 - - 348
Vertical 7600 - 18000MHz

. T136 Ant T144 E-Fields E-ields ] ]
Meter Reading Cable Factor| T161 BRF Limit Average Limit Peak Margin| Azimuth

Factor Preamp Gain dB(uVolts/m N
(dBuV) [d8/m] [d8] [dB] [dB] eter) [dBuV/m] - | Margin (dB) [ds::::]- (dB) (Deg)

11397.84 27.86 38.2 -35.6 111 0.4 41.96 -12.04 - - 256

Frequency (MHz) Height (cm)| Polarity

Note: There were no other emissions found above the system noise floor. A peak limit of 68.2 dBuV/m
denotes a frequency found in a non-restricted band.
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9.3. WORST-CASE BELOW 1 GHz

VERTICAL & HORIZONTAL DATA

Project : 13U15029

Company: Broadcom Corporation
Config: EUT with laptop

Mode: TX; Worst case

Test By: K. Nguyen

Horizontal 30 - 1000MHz
Test Meter T64 Corrected E-Fields
Frequency Reading T185 Antenna | preamp/cable Reading [dBuV/m] -
Marker No. (MHz) (dBuv) Detector Factor (dB/m) loss [dB] dBuV QpPk Margin (dB) | Height [cm] Polarity
1 30.9693 29.02 PK 20.5 -27.7 21.82 40 -18.18 100 Horz
215.8581 48.28 PK 10.5 -26.1 32.68 43.52 -10.84 100 Horz
239.8476 55.94 PK 11.6 -26.2 41.34 46.02 -4.68 100 Horz
399.7777 52.65 PK 15.5 -25.2 42.95 46.02 -3.07 100 Horz
799.6028 41.2 PK 21 -23 39.2 46.02 -6.82 100 Horz

Vertical 30 - 1000MHz
Test Meter T64 Corrected E-Fields
Frequency Reading T185 Antenna | preamp/cable Reading [dBuV/m] -
Marker No. (MHz) (dBuv) Detector Factor (dB/m) loss [dB] dBuV QPk Margin (dB) | Height [cm] Polarity
31.4539 30.41 PK 20.1 -27.7 22.81 40 -17.19 100 Vert
132.5006 32.3 PK 13.8 -26.9 19.2 43.52 -24.32 100 Vert
399.7777 41.78 PK 15.5 -25.2 32.08 46.02 -13.94 100
599.6902 44.91 PK 18.3 -23.7 39.51 46.02 -6.51 100
799.6028 33.4 PK 21 -23 31.4 46.02 -14.62 100

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector

LgAv - Log Average detector

Av - Average detector

CAV - CISPR Average detector

RMS - RMS detection

CRMS - CISPR RMS detection

PK1- KDB 789033 v01r02 G)5) Method: Peak

AD1 - KDB 789033 v01r02 G)6) Method: AD Primary Power Average
VB1- KDB 789033 v01r02 G)6) Method: VB Alternative Reduced Video
PK2 - KDB558074 v02 10.2.3.2/8.1.1 Method: Maximum Peak

MAV1 - KDB558074 v02 10.2.3.2/8.2.1 Option 1 Maximum RMS Average
MAV2 - KDB558074 v02 10.2.3.3/8.2.2 Option 2 Slow Sweep RMS Average
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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 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 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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LINE1 & LINE 2 RESULTS
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6 WORST EMISSIONS

Project No:

13U15029

Client Name:

Broadcom

Config:

EUT with Laptop; Tx Worst Case

Test Volt/Freq:

120VAC / 60 Hz

Test By:

K. Nguyen

0.15

0.15

0.447

0.447

4.749

4.749

15.675

15.675

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection

Page 399 of 432

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701J
TEL: (510) 771-1000 FAX: (510) 661-0888

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



REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

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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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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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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11.1.2. TEST AND MEASUREMENT SYSTEM

RADIATED METHOD SYSTEM BLOCK DIAGRAM

Burst Generator

Signal Generator

10 MHz
Frequency
Reference

RF OUT
Common

Signal Generator
Combiner/Divider

Port 1

Spectrum Analyzer

RF IN
Common

Spectrum Analyzer
Combiner/Divider

Port 2 | |
— | Step Attenuator |—— Port 1 Port 2

Isolator

—>

Isolator

—>

—| Step Attenuator

Monitoring
Antenna

Radar
Antenna

3 meters

EUT
Antenna
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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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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 Asset Number Cal Due
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01178 08/18/13
Vector Signhal Generator, 20GHz Agilent / HP E8267C C01066 11/20/13
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11.1.8. SETUP OF EUT

RADIATED METHOD EUT TEST SETUP

Slave
Master Device Device

Controller and Server, Host Computer,

with MPEG file 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
N600 Wireless Dual Band Netgear WNDR3400 2BK311730FF6B PY309300116
Router (Master Device)
AC Adapter (AP) Netgear FA-1201500SJA | 4F105116T10209045B DoC
/ FA-1201500SUA
Notebook PC HP Pavilion zv6000 CND5290401 DoC
(Controller/Server)
AC Adapter HP PA-1121-12HD 58B240ALLRKOHU DoC
(Controller/Server PC)
Tablet PC (Hosr) HP Elitebook 2730p 2CEB8487ZMT DoC
AC Adapter (Host PC) HiPro Electronics PPPOOSH W978BOHA9W 7871 DoC
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FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

11.1.4. DESCRIPTION OF EUT

The EUT operates over the 5250-5350 MHz and 5470-5725 MHz ranges.
The EUT is a Slave Device without Radar Detection.

The highest power level within these bands is 27.89 dBm EIRP in the 5250-5350 MHz band and
29.96 dBm EIRP in the 5470-5725 MHz band.

The only antenna assembly consists of 2 identical antennas with individual gains of 4.5 dBi in
the 5250-5350 MHz band and 6.6 dBi in the 5470-5725 MHz band.

Two identical 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 two transmitter/receiver chains, each connected to an antenna to perform
radiated tests.

WLAN traffic exceeding the transmitter minimum activity ratio of 30% is generated by streaming
the compressed video file “6 72 Magic Hours” from the Master to the Slave in full motion video.

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. However, only 20 MHz and 40 MHz channel
bandwidths were tested because there were not any FCC certified master devices available at
the time testing was performed.

The software installed in the access point used during testing was Linux revision 5.22.84.0.

Page 407 of 432

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13U15029-2B DATE: JULY 22, 2012
FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076

UNIFORM CHANNEL SPREADING

This requirement is not applicable to Slave radio devices.

MANUFACTURER’S STATEMENT REGARDING UNIFORM CHANNEL SPREADING

This is not applicable to slave devices.

OVERVIEW OF MASTER DEVICE WITH RESPECT TO 8§15.407 (h) REQUIREMENTS

The Master Device is a Netgear N600 Dual Band Router, FCC ID: PY309300116. The DFS
software installed in the Master Device is Linux revision 5.22.84.0. The minimum antenna gain
for the Master Device is 2.73 dBi.

The calibrated radiated DFS Detection Threshold level is set to —64 dBm.
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11.2.

11.2.1.

TEST CHANNEL

RESULTS FOR 20 MHz BANDWIDTH

All tests were performed at a channel center frequency of 5540 MHz.

11.2.2.

RADAR WAVEFORM AND TRAFFIC

RADAR WAVEFORM

SHORT PULSE RADAR TYPE 1 AT MASTER
- Agllent 15:47:10 Jul g, 2013

R T

Freg/Channel

Ref
#Pe
Log
10

dB/

dB
DI

w1
S3

aff}:
FTu

Res

Offst
-16.3

£4.0
dBm

LgAv

40 dBm

#Atten 0 dB

Mkr1 3.849 ms
£3.99 dBm

ak

Center Freqg
554000000 GHz

Start Freq
554000000 GHz
Stop Freq
554000000 GHz

S2
v

AA

n

Center 5.540 000 GHz

BW 3 MHz

VBW 3 MHz

Span 0 Hz
Sweep 30.4 ms (8001 pts)

CF Step
3.00000000 MHz
Auto hdan

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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TRAFFIC

SLAVE TRAFFIC
s Agllent 14:57:20 Jul 1, 2013

R T

Freg/Channel

Ref 40 dBm #Atten 0 dB

Mkr1 4 ms
-78.99 dBm

#Peak

B
D¢

£4.0
dBm

LgAv

Center Freq
554000000 GHz
Start Freq
554000000 GHz
Stop Freq
554000000 GHz
CF Step
3.00000000 MHz
Auto Ilan

W1 s2
S3 FS§

AR
aff):

FTun

Center 5.540 000 GHz
Res BW 3 MHz

Span 0 Hz |
VBW 3 MHz Sweep 16 s ({8001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012

FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076
11.2.38. OVERLAPPING CHANNEL TESTS
RESULTS

These tests are not applicable.

11.2.4. 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 4.040 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 28.5 60
IC 29.25 260
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MOVE TIME (16 SECOND SWEEP)

MOVE TIME (16 SECOND SWEEP)

e Agilent 15:19:45 Jul 1, 2013 R T |Freg/iChannel

A htkrl 4058 = Conter F
y 4 B enter Freq
Ref 40 dBm #Atten 0 dB 20.06 dB 5 4000000 GHe
#Peak | |
|

& Start Freq
£.54000000 GHz

Stop Freq
£.54000000 GHz

(IB;II CF Step
3.00000000 MHz
LgAv Auto lan|

Center 5.540 000 GHz Span 0 Hz

Res BW 3 MHz VBW 3 MHz Sweep 16 s (8001 pts)
W arer Trace X Pz

Freq Offset
0.00000000 Hz

Amplitude
1R (1 1.638 = -64.56 dBm
14 (1 4052 = -20.06 dB

Signal Track
On O
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MOVE TIME (6 SECOND SWEEP)

MOVE TIME (6 SECOND SWEEP)

e Agilent 15:26:26 Jul 1, 2013 R T [Freg/Channel

&bkl 404 s Conter F
y 4 B enter Freq
Ref 40 dBm #Atten 0 dB 21.79 dB 5 4000000 GHe
#Peak |

Start Freq
£.54000000 GHz

Stop Freq
£.54000000 GHz

(IB;II CF Step
3.00000000 MHz
LgAv Auto lan|

Center 5.540 000 GHz Span 0 Hz

Res BW 3 MHz VBW 3 MHz Sweep 6 s (8001 pts)
W arer Trace X Pz

Freq Offset
0.00000000 Hz

Amplitude
1R (1 T3Z ms -64.52 dBm
14 (1 4.04 = -2179 dB

Signal Track
On O
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CHANNEL CLOSING TIME

CLOSING TIME

@ Agilent 15:32:29 Jul 1, 2013 R T [Freg/Channel

A Mkrt 200 ms Contor F

y 4 B enter Freq

Ref 40 dBm #Atten 0 dB 32.37 dB 5 4000000 GHe
#Peak

Start Freq

554000000 GHz

Stop Freq

554000000 GHz

(IB;II CF Step
3.00000000 MHz
LgAv Auto lan|

w1 s2 Freq Offset
S3 v 0.00000000 Hz
AA

”Fﬂ:,,, Signal Track
On O

Center 5.540 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 600 ms (8001 pts)
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AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

Only intermittent transmissions are observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME

-100.0
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a
=
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[Tl
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Print
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Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME

—_
[=
ju)
-
[11]
Rn]
=
=
a
=
Q-

-140.0
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11.38.

11.3.1.

TEST CHANNEL

RESULTS FOR 40 MHz BANDWIDTH

All tests were performed at a channel center frequency of 5550 MHz.

11.3.2.

RADAR WAVEFORM AND TRAFFIC

RADAR WAVEFORM

SHORT PULSE RADAR TYPE 1 AT MASTER
- Agllent 15:47:58 Jul g, 2013

R T

Freg/Channel

Ref
#Pe
Log
10

dB/

dB
DI

w1
S3

aff}:
FTu

Res

Offst
-16.3

£4.0
dBm

LgAv

40 dBm

#Atten 0 dB

Mkr1  15.28 ms
£4.06 dBm

ak

Center Freqg
555000000 GHz

Start Freq
&.55000000 GHz
Stop Freq
555000000 GHz

S2
v

AA

n

Center 5.550 000 GHz

BW 3 MHz

VBW 3 MHz

Span 0 Hz
Sweep 30.4 ms (8001 pts)

CF Step
3.00000000 MHz
Auto hdan

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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TRAFFIC

SLAVE TRAFFIC
- Agilent 15:44:42 Jul 1, 2013 R T |Freg/Channel

Mkr1 1412 s

4 Center Freq
Ref 40 dB £Atten 0 dB 7772 dB
#Poak [— e &m N 5 55000000 GHz

Start Freq
555000000 GHz

;IB. Stop Freq
555000000 GHz

£4.0 ' 11
dBm L ryg . CF Step
|

3.00000000 MHz
LgAv I

to

W1 S2
S3 FS

AA
aff): :
ETun Signal Track
On off

Freq Offset
0.00000000 Hz

Center 5.550 000 GHz Span 0 Hz |
Res BW 3 MHz VBW 3 MHz Sweep 16 s ({8001 pts)

Copyright 2000-2010 Agilent Technologies
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REPORT NO: 13U15029-2B DATE: JULY 22, 2012

FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076
11.3.8. OVERLAPPING CHANNEL TESTS
RESULTS

These tests are not applicable.

11.3.4. 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 0.552 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 6.0 60
IC 32.0 260
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MOVE TIME

MOVE TIME

e Agilent 15:46:32 Jul 1, 2013 R T |Freg/iChannel

A MkrT 552 ms Contor F
# _ enter -red
Ref 40 dBm #Atten 0 dB 17.71 dB £ SA000000 GHe
#Peak | |

Start Freq
555000000 GHz

Stop Freq
£.55000000 GHz

(IB;II CF Step
3.00000000 MHz
LgAv Auto lan|

Center 5.550 000 GHz Span 0 Hz

Res BW 3 MHz VBW 3 MHz Sweep 16 s (8001 pts)
W arer Trace X Pz

Freq Offset
0.00000000 Hz

Amplitude
1R (1 1.538 = -64.45 dBm
14 (1 562 ms S1TF1dB

Signal Track
On O
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CHANNEL CLOSING TIME

CLOSING TIME

@ Agilent 15:50:33 Jul 1, 2013 R T [Freg/Channel

A Mkrt 200 ms Contor F

y 4 B enter Freq

Ref 40 dBm #Atten 0 dB 30.95 dB £ SA000000 GHe
#Peak

Start Freq

5.5E000000 GHz

Stop Freq

£.5R000000 GHz

(IB;II CF Step
3.00000000 MHz
LgAv Auto lan|

w1 s2 Freq Offset
S3 v 0.00000000 Hz
AA

”Fﬂ:,,, Signal Track
On O

Center 5.550 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 600 ms (8001 pts)
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AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

Only intermittent transmissions are observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME
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IC:4324A-BRCM1076

Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME
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FCC ID: QDS-BRCM1076 IC:4324A-BRCM1076
11.3.5. NON-OCCUPANCY PERIOD
RESULTS

No EUT transmissions were observed on the test channel during the 30-minute observation
time.

NON-OCCUPANCY PERIOD
- Agilent 16:23:24 Jul 1, 2013 R T |FregiChannel

Ahkel 18 ks Conter F

y " B enter Freq

Ref 40 dBm #Atten 0 dB 28.12 dB £ SA000000 GHe
#Peak

Start Freq

5.5E000000 GHz

Stop Freq

£.5R000000 GHz

(IB;II CF Step

3.00000000 MHz
LgAv Auto lan|

w1 s2 Freq Offset
53 F5 0.00000000 Hz
AA

E%n Signal Track
On Off

Center 5.550 000 GHz Span 0 Hz ) ‘
Res BW 3 MHz VBW 3 MHz Sweep 2 ks (8001 pts)
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