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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: APPLE, INC.
1 INFINITE LOOP
CUPERTINO, CA 95014, U.S.A.

EUT DESCRIPTION: 802.11 a/b/g/n 2X2 ACCESS POINT
MODEL.: A1392
SERIAL NUMBER: C86H809NF2R9 (RADIATED UNIT),
PT602637 (CONDUCTED UNIT)
DATE TESTED: MARCH 12 — MAY 18, 2012
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 9 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

Compliance Certification Services (UL CCS) tested the above equipment in accordance with the
requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by UL CCS based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL CCS will constitute fraud and
shall nullify the document. This report must not be used by the client to claim product
certification, approval, or endorsement by NVLAP, NIST, any agency of the Federal
Government, or any agency of any government.

Approved & Released For UL CCS By: Tested By:
FRANK IBRAHIM TOM CHEN
EMC SUPERVISOR EMC ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, FCC 06-96, FCC KDB 789033, ANSI C63.10-2009, RSS-GEN Issue 3,
and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

UL CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation
can be viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52dB
Radiated Disturbance, 30 to 1000 MHz 4,94 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an 802.11 a/b/g/n transceiver Access Point.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Mode Output Power |Output Power
(MHz) (dBm) (mW)

5180 - 5240 802.11a 15.03 31.84

5180 - 5240 802.11n HT20 14.55 28.51

5190 - 5230 802.11n HT40 16.52 44.87

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes 2 IFA integrated antennas, with the following peak gains in dBi:

Frequency Range
(MH2) Ant0 Antl
2400-2483.5 1.49 1.82
5150-5250 0.93 1.88
5250-5350 1.54 2.07
5470-5725 3.09 3.28
5745-5850 2.74 3.11
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5.4. SOFTWARE AND FIRMWARE

The Utility software installed in the EUT during testing was ART v3.3.

The firmware installed in the EUT during testing was v7.6.2.d1auto20120216T6T0030-TOT

5.5. WORST-CASE CONFIGURATION AND MODE

For Radiated Emissions below 1 GHz and Power line Conducted Emissions, the channel with
the highest conducted output power was selected.

Worst-case data rates as provided by the manufacturer are:
For 11b mode: 1Mbps

For 11g mode: 6Mbps

For 11n HT20 (2.4 GHz band): MCSO

For 11a mode: 6Mbps

For 11n HT20 (5.8 GHz band): MCSO

For 11n HT40 (5.8 GHz band): MCSO

EUT only has one orientation (laid down on the desktop) and it was tested in that orientation.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer|Model Serial Number
AC Adapter Apple Al1184 N/A
Laptop PC Apple MacBook Pro AOU269116
/O CABLES
/O CABLE LIST
Cable | Port #of Connector | Cable Cable Remarks
No. Identical | Type Type Length
Ports
1 AC 1 AC Unshielded 2m N/A
2 DC 1 DC Unshielded 2.5m N/A
3 AC 1 AC Unshielded 2m N/A
4 Ethernet 1 RJ45 Shielded 1.5m N/A
TEST SETUP

The Access Point EUT is controlled externally with a laptop, via Ethernet.
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SETUP DIAGRAM FOR TESTS

Laptop
PC

AC/DC
Adapter

[1]

T15VAC / 60Hz
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 07/14/12
Antenna, Horn, 18 GHz EMCO 3115 C00945 06/29/12
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 11/11/12
Antenna, Bilog, 2 GHz Sunol Sciences | JB1 C01016 07/12/12
Horn Antenna, 26.5 GHz ARA MWH-1826/B C00589 07/28/12
Horn Antenna, 40 GHz ARA MWH-2640/B C00981 06/14/12
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 03/14/13
Reject Filter, 2.0-2.9 GHz Micro-Tronics BRM50702 N02684 CNR
High Pass Filter, 7.6 GHz Micro-Tronics HPM13195 N02682 CNR
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01159 05/11/12
Peak Power Meter Agilent N1911A 1260847C 08/04/12
Peak Power Sensor Agilent E9323A 1244073F 08/04/12
Reject Filter, 5.725-5.825 GHz Micro-Tronics BRC13192 N02676 CNR
Reject Filter, 2.4-2.5 GHz Micro-Tronics BRM50702 N02685 CNR
Highpass Filter, 7.6 GHz Micro-Tronics HPM13195 N02682 CNR
EMI Test Receiver, 30MHz R&S ESHS 20 N02396 08/19/13
LISN, 30 MHz FCC LISN-50/250-25-2 | N02625 12/13/12
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7. ANTENNA PORT TEST RESULTS

7.1. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

7.1.1. ON TIME AND DUTY CYCLE RESULTS

Mode ON Time |Period|Duty Cycle| Duty Duty Cycle 1/B
B X Cycle | Correction Factor|Minimum VBW

(msec) |(msec)| (linear) (%) (dB) (kHz)
802.11a 20 MHz 1.353| 1.400 0.966| 96.6% 0.15 0.739
802.11n HT20 1.263| 1.310 0.964( 96.4% 0.16 0.792
802.11n HT40 0.6317(0.6533 0.967| 96.7% 0.15 1.583

7.1.2. MEASUREMENT METHOD FOR POWER AND PPSD

The Duty Cycle is less than 98% and not consistent therefore KDB 789033 Method SA-3
Alternative with Power RMS Averaging is used.

7.1.3. MEASUREMENT METHOD FOR AVG SPURIOUS EMISSIONS ABOVE
1 GHz

The Duty Cycle is less than 98% and consistent, KDB 789033 Method VB with Power RMS
Averaging is used.
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7.1.4. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE
i Agilent 09:53:43 Mar 9, 2012 R T |Freg/Channel

12014326 A Mkr2 1.353 ms

; Center Freg
Ref 20 dB #Atten 20 (B -1.43 dB
#F'eeak — e £.18000000 GHz

] W —

ek 2
10 Start Freq
dB/ 518000000 GHz
Ofst

17.9
dB Stop Freq
£.18000000 GHz

CF Step
1.00000000 kHz
LgAv Auto tulan|

Center 5.180 000 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 2 ms (601 pts)

Mater Trace X Pois Amplitude
1R (4] 4833 ps 9.21 dBm
14 1 1.4 ms -2.95 dB
2R (4] 530 p= 6.70 dBm
24 1 1.353 ms -1.432 dB

Freq Offset
0.00000000 Hz

Signal Track
On Off

|

DUTY CYCLE 802.11n HT20 MODE
@ Agilent 09:58:12 Mar 9, 2012 R T |Freg/Channel

12014326 A Mkr2 1263 ms

. Center Freg
Ref 20 dB #Atten 20 (B -2.83 dB

gLl L. £.18000000 GHz
#Peak | " | |

Log ¥ ] [
10 Start Freq
dB/ 518000000 GHz
Ofst
17.9
dB Stop Freq
518000000 GHz

CF Step
1.00000000 tHz
LgAv Luto Ilan

Center 5.180 000 GHz Span 0 Hz
Res BW 1 MHz VBW 1 MHz Sweep 2 ms (601 pts)

Trace X Pois Amplitude
(13 3067 s Q.62 dBm
13 121 ms 450 dB
(13 4433 s 7.05 dBm
13 1263 ms 282 dB

Freq Offset
0.00000000 Hz

Signal Track
On Cff
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DUTY CYCLE 802.11n HT40 MODE

e Agilent 10:17:16

Mar 9, 2012

R T

Freg/Channel

12114326
Ref 30 dBm

#Atten 30 dB

A Mkr2 B31.7 ps

g.44 dB Center

#FPeak

5.19000000 GHz

Freqg

Log
10

dB/

Start Freq
519000000 GHz

Offst
17.9

dB

Stop Freq
£.19000000 GHz

LgAv

Auto

CF Step
3.00000000 MHz

i

Center 5.190 000 GHz
Res BW 3 MHz

#VBW 3 MHz

Span 0 Hz
Sweep 1 ms {601 pts)

Trace
4]
n
n
(N

X fodis
1667 ps
6533 s
188.3 s
8317 s

Amplitude
9.28 dBm
1.95 dB
279 dBm
2.44 dB

Ilan
Fraq Offset
0.00000000 Hz
Signal Track
On Oif
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7.2 802.11a MODE IN THE 5.2 GHz BAND

7.2.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)

Low 5180 24.47 23.80
Mid 5200 24.13 23.80
High 5240 24.40 24.07
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26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
e Agllent 02:47:44 Mar 16, 2012

R T

Freg/Channel

Project: 12114325

Ref 20 dBm Atten 20 dB

A Mkrl 24,47 MHz
0.56 dB

#Peak
Log

10
dB/
Offst
17.9

dB
DI

Center Freq
518000000 GHz
Start Freq
516000000 GHz
Stop Freq
520000000 GHz

241
dBm

Lghv

CF Step
4.00000000 MHz
Auto Man

V1 52
53 FC

eif):

FTun
Swp

Center 5.180 00 GHz

#Res BW 240 kHz #VBW 750 kHz

Span 40 MHz
#Sweep 100 ms {601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—

BANDWIDTH Chain 0 MID CH
e Agllent 02:03:29 Mar 16, 2012

R T

Fraeg/Channel

Project: 12014325

Ref 20 dBm Atten 20 dB

A Mkrl 2413 MHz
-0.16 dB

#Peak
Log

10
dB/
Offst
17.9

dB
DI

Center Freq
£.20000000 GHz
Start Freq
518000000 GHz
Stop Freq
522000000 GHz

24.0
dBm

Lghv

CF Step
4.00000000 MHz
Auto Man

V1 52
53 FC

if):

FTun

Swp

Center 5.200 00 GHz
#Res BW 240 kHz

#VBW 750 kHz

Span 40 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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BANDWIDTH Chain 0 HIGH CH
@ Agilent 02:16:18 Mar 15, 2012 R T |Freg/Channel

Praject: 121114326 & Mkl 24.40 MHz Center F
enter Freq

Ref 20 dBm Atten 20 dB 033 dB £ 24000000 Gl

#FPeak

Log

10 Start Freqg

dB/ e e 522000000 GHz

Offst

17.9

dB Stop Freg

DI £.26000000 GHz

245
dBm CF Step

400000000 MHz
LyhAv Auto tulan|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

if): .
ETun Signal Track

Swp on O

Center 5.240 00 GHz Span 40 MHz ‘
#Res BW 240 kHz #WBW 750 kHz #Sweep 100 ms {601 pis)

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
- Agllent 03:01:52 Mar 15, 2012 R T |Freg/Channel

Project: 12U14326 A Mkrl 23.50 MHz

Center Freg
Ref 20 dB Atten 20 dB 0.21 dB
#Peeak = = 5.18000000 GHz

Start Freq
516000000 GHz
Stop Freq
520000000 GHz

CF Step
4.00000000 hHz
Auto hdan|

Freq Offset
0.00000000 Hz

ETun Signal Track
On Off

Swp

Center 5.180 00 GHz Span 40 MHz ‘
#Res BW 240 kHz #WVBW 750 kHz #Sweep 100 ms {B01 pts)
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BANDWIDTH Chain 1 MID CH
- Agilent 02:08:24 Mar 16, 2012 R T [|Freg/Channel

Project: 12114325 A Mkt 2380 MHz Contor
ener Fred

Ref 20 dBm Atten 20 dB 0.21 dB £ 0000000 Gl

#Peak

Log

10 Start Freq

dB/ P AT B P 5.15000000 GHz

Offst

17.9
dB Stop Freq

DI 522000000 GHz
245
dBm ' CF Step
400000000 MHz

LyhAv Auto Man

w1 52 Freq Cffset
53 FC 0.00000000 Hz

wif): :
FTun Signal Track
On Off

Swp

Center 5.200 00 GHz Span 40 MHz ‘
#Res BW 240 kHz #WBW 680 kHz #Sweep 100 ms {601 pts)

BANDWIDTH Chain 1 HIGH CH
i Agilent 02:12:20 Mar 15, 2012 R T |Freg/Channel

Praject: 121114326 & hkrl 24.07 MHz Center F
enter Freq
Ref 20 dBm Atten 20 dB 0.34 dB £ 24000000 Gile

#Peak

Start Freq
522000000 GHz
Stop Freq
526000000 GHz

CF Step
4.00000000 hHz
Auto hdan|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp On off

Center 5.240 00 GHz Span 40 MHz ‘
#Res BW 240 kHz #WVBW 750 kHz #Sweep 100 ms {B01 pts)
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

7.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW [99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5180 16.4700| 16.4798
Mid 5200 16.4852 | 16.4717
High 5240 16.4692 | 16.4800
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

99% BANDWIDTH CHAIN O

BANDWIDTH LOW CH

- Agilent 12:59:57 Mar 15, 2012

R T |Fre§fChanneI |

Ch Freg
Occupied Bandwidth

5.18 GHz

Trig

Averages: 100

Free

Center Freq
£.18000000 GHz

Project: 12014325
Ref 20 dBm

Atten 20 dB

| Start Freq
£.15500000 GHz

#Samp

Stop Freq
520500000 GHz

CF Step

5.00000000 MHz

Auto Man

Freq Cffset

Center 5.180 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

0.00000000 Hz

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth
16.4700 MHz

Qoo By % Pwr
¥ dB

17.511 kHz
20.544 MHz"

95.00 %
-26.00 dB

Signal Track

On Off

BANDWIDTH MID CH

- Agilenf 01:58:29 Mar 16, 2012

R T

| heasure |

Ch Freg
Occupied Bandwidth

5.2 GHz

Trig  Free

Averages: 100

Meas Off

Project: 12014325
Ref 20 dBm

Atten 20 dB

| Channel Power

#Samp

| ‘ Occupied BW

Center 5.200 00 GHz
#Res BW 200 kHz

VBW 620 kHz

Span 40 MHz

#Sweep 100 ms {601 pts)

‘ |
ACP

Multi Carrier
Power

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth
16.4852 MHz

Qoo By % Pwr
¥ dB

16.294 kHz
20.669 MHz"

95.00 %
-26.00 dB

Power Stat
CCDF

Wore
1of2
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

BANDWIDTH HIGH CH

% Agilent 02:15:02 Mar 16, 2012 R T [ Measure |
l

Ch Freg £.24 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

Channel Paower

Project: 12014326
Ref 20 dBm Atten 20 dB

#Samp Occupied BW

Rlln's 1 ‘ ACP
I Multi Carrier
Center 5.240 00 GHz Span 40 MHz Powver

#Res BW 200 kHz VBW 620 kHz #Sweep 100 ms {601 pts)
Power Stat |

Occupied Bandwidth Occ BW % Pwr  99.00 % CCDR
16.4692 MHz xdB 2500 dB

Transmit Freq Error 18.632 kHz 1M?ge
% dB Bandwidth 20,829 MHz* 0
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

99% BANDWIDTH CHAIN 1

DATE: JUNE 06, 2012
IC: 579C-A1392

BANDWIDTH LOW CH
e Agilenf 13:01:27 Mar 15, 2012 R T | heasure |
|

Ch Freg
Occupied Bandwidth

5.18 GHz

Trig  Free
Averages: 100 I |

Meas Off

| Channel Power

Atten 20 dB
| Occupied BW
‘ ACP

Project: 12014325

Ref 20 dBm
#Samp

Multi Carrier

Center 5.180 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

#Sweep 100 ms {601 pts)

Span 50 MHz Powrer

Occupied Bandwidth

Qoo By % Pwr

16.4798 MHz

¥ dB

Power Stat

95.00 % CCDF

-26.00 dB

Transmit Freq Error
# dB Bandwidth

9.862 kHz
20.835 MHz"

hlore
1of2

BANDWIDTH MID CH

i Agilent 02:06:38 Mar 16, 2012

S R T | Weasure |
l

Ch Freg
Occupied Bandwidth

5.2 GHz Trig  Free

Averages: 100 I |

Meas Off

| Channel Power
” Occupied BW
I
ACP

Multi Carrier
Power

Project: 12014325
Ref 20 dBm
#Samp

Atten 20 dB

Center 5.200 00 GHz

#Res BYW 200 kHz

Occupied Bandwidth
16.4717 MHz

12.200 kHz
20715 MHz"

Span 40 MHz

VBW 620 kHz #Sweep 100 ms {601 pts)

Power Stat

Qoo BYWY % Puwr CCDF

¥ dB

95.00 %
-26.00 dB

Transmit Freq Error

Mlore
¥ dB Bandwidth

10of2
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

BANDWIDTH HIGH CH

% Agilent 02:10:53 Mar 16, 2012 R T [ Measure |
l

Ch Freg £.24 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

Channel Paower

Project: 12014326
Ref 20 dBm Atten 20 dB

#Samp Occupied BW

] ‘ ACP
I Multi Carrier
Center 5.240 00 GHz Span 40 MHz Powver

#Res BW 200 kHz VBW 620 kHz #Sweep 100 ms {601 pts)
Power Stat |

Occupied Bandwidth Occ BW % Pwr  99.00 % CCDR
16.4800 MHz xdB 2500 dB

Transmit Freq Error 11.481 kHz 1M?ge
% dB Bandwidth 20.729 MHz" 0
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

7.2.3. 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)

Low 5180 11.60 12.10 14.87
Mid 5200 11.90 11.80 | 14.86
High 5240 11.00 11.30 14.16
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

7.2.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)
IC RSS-210 A9.2 (1)

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

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
0.93 1.88 4.43
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

RESULTS
Limits
Channel [Frequency | Fixed B 4 + 10 Log B | Directional | Power | PPSD
Limit Limit Gain Limit [ Limit
(MHz) (dBm) | (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5180 17 23.8 17.77 4.43 17.00 4.00
Mid 5200 17 23.8 17.77 4.43 17.00 4.00
High 5240 17 24.1 17.81 4.43 17.00 4.00
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)
Low 5180 12.17 11.87 15.03 17.00 -1.97
Mid 5200 12.07 11.63 14.87 17.00 -2.13
High 5240 11.51 10.90 14.22 17.00 -2.78
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)
Low 5180 0.76 0.34 3.57 4.00 -0.43
Mid 5200 0.68 0.15 3.43 4.00 -0.57
High 5240 0.24 -0.62 2.84 4.00 -1.16
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012

IC: 579C-A1392

OUTPUT POWER AND PPSD CHAIN O

POWER PPSD LOW CH
i Agllent 13.18:18 Mar 15, 2012

R T

BW\Av

Project: 12114325

Ref 30 dBm Atten 30 dB

A kel 24800 MHz
Band Pwr 1217 dBm

#Peak

Res BW
1.0 MHz
Ul

Log
10

dB/
Offst

Video BV
1.0 kHz
Auto Man|

17.9

dB

YEBWIREW
10.00000
Auta Ilan|

#PAvy

Average
100
On Off

Center 5.180 000 GHz

#Res BW 1 MHz #VBW 1 kHz

Span 37.2 MHz
Sweep 102.6 ms (601 pts)

Marker Trace
1R )]
14 4]
2 [8)]

X Podis
5167 600 GHz
24.200 MHz
5.184 650 GHz

Amplitude
-28.50 dBm
1217 dBm
0.76 dBm

Avg/VEW Type
Pusr (RMSY
Auto hdan|

:

Span/REwY
106

Auto Man

POWER PPSD MID CH
s Agllent 03:15:52 Mar 16, 2012

R T

| B/ Avé I

Project: 12014325

Ref 30 dBm Atten 30 dB

A& hlkrl 2413 MHz
Band Pwr 12.07 dBm

#Peak

Res By
1.0 MHz
Ul

Log
10

dB/
Offst

Wideo BW
1.0 kHz

17.9

dB

#PAvy

Average
100
On Off

Center 5.200 00 GHz

#Res BW 1 MHz #VBW 1 kHz

Span 36.2 MHz
Sweep 99.8 ms (601 pts)

Marker Trace
1R )]
14 13
z )]

X Podis
5187 04 GHz
24.12 MHz
5204 52 GHz

Amplitude
-27.95 dBm
12.07 dBm
0.62 dBm

Avg/VEW Type
Pusr (RMSY
Auto hdan|

-

Span/REwY
106
han|

Auto
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

POWER PPSD HIGH CH

e Agilent 03:21:36 Mar 16, 2012

R T

BVl Avg

Project: 12014326

Ref 30 dBm Atten 30 dB

A kel 24,400 WHz
Band Pwr 11.51 dBm

Res BV‘-:»
1.0 MHz

#Peak Auto [ET)

Log -

10 ‘ Yideo BW
1.0 kHz

dB/

Offst Ao hdan|

17.9 VBWIREW
dB 10.00000
Ilan

Auto

Average
100

#PAvy

0

n Off
Avg/VEW Type
Pt (RMSIH
Auto Man|

Span/REWY|
106
Ilan|

Center 5.240 000 GHz
#Res BW 1 MHz
Marer Trace

1R (13

14 (1

2 <]

Span 36.6 MHz
Sweep 100.9 ms (601 pts)
Amplitude
2862 dBm
11.51 dBm
024 dBm

#VBW 1 kHz
X s
5.227 800 GHz
24.400 MHz
5.247 015 3Hz

Auto
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REPORT NO: 12U14326-1B

DATE: JUNE 06, 2012
FCC ID: BCGA1392

IC: 579C-A1392

OUTPUT POWER AND PPSD CHAIN 1

POWER PPSD LOW CH

- Agilenf 13:22:65 Mar 15, 2012

R T

B\ Avg

Project: 121014325

Ref 30 dBm Atten 30 dB

A kel 24,800 MHz
Band Pwr 11.87 dBm

Res BW
1.0 MHz

#Peak

Ilan|

Yideo BWY
1.0 kHz
Ul

VBWIREW
10.00000

Ilan)

#PAvy

Average
100

On Off

Center 5.180 000 GHz

#Res BW 1 MHz #VBW 1 kHz

Span 37.2 MHz

Sweep 102.6 ms (601 pts)

A VBWY Type
P (RS

Marer Trace
1R 1
14 [4)]
2 (1

X Pis
5167 600 GHz
24500 MHz
5,186 572 GHz

Amplitude
-28.63 dBm
11.87 dBm
024 dBm

Auto Man

Span/REWY|
106

Auto han

POWER PPSD MID CH

W Agilent 03:10:25 Mar 16, 2012

R T

By\iAvg

Project: 121014325

Ref 30 dBm Atten 30 dB

A Mkl 2413 MHz
Band Pwr 11.63 dBm

Res BW
1.0 MHz

#Peak

| Ao

hlan|

Video By
1.0 kHz
Auto Man|

YEBWI/REW
10.00000
Iilan|

Auto

#PAvg

Average
100

On Off

Center 5.200 00 GHz

#Res BW 1 MHz #VBW 1 kHz

Span 36.2 MHz
Sweep 99.5 ms (601 pts)

Marer Trace
1R 3
14 [4)]
2 (1

X iz
5127 04 GHz
24.13 MHz
5207 05 GHz

Amplitude
-28.60 dBm
1163 dBm

A VBWY Type
P (RS
Auto Man

0.15 dBm

-

Span/REWY|
106
Ian)

Auto

Page 29 of 97
COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701E
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.




REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

POWER PPSD HIGH CH

- Agilent 03:33:02 Mar 16, 2012

R T

BVl Avg

Project: 12014326

Ref 30 dBm Atten 30 dB

A kel 24,400 WHz
Band Pwr 10.90 dBm

Res BV‘-:»
1.0 MHz

#Peak Auto [ET)

Log -

10 ‘ Yideo BW
1.0 kHz

dB/

Offst Ao hdan|

17.9 VBWIREW
dB 10.00000
Ilan

Auto

Average
100

#PAvy

0

n Off
Avg/VEW Type
Pt (RMSIH
Auto Man|

Span/REWY|
106
Ilan|

Center 5.240 000 GHz
#Res BW 1 MHz
Marer Trace

1R (13

14 (1

2 <]

Span 36.6 MHz
Sweep 100.9 ms (601 pts)
Amplitude
2082 dBm
10,90 dBm
062 dBm

#VBW 1 kHz
X s
5.227 800 GHz
24.400 MHz
5294 514 3Hz

Auto
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

7.2.5. 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 Exc | Pk Exc |Limit|Worst-Case
Chain O[Chain 1 Margin
(MHz) (dB) (dB) | (dB) (dB)
Low 5180 8.84 | 10.20 | 13 -2.8
Mid 5200 9.09 | 10.44 | 13 -2.6
High 5240 9.03 | 10.43 | 13 -2.6
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

PEAK EXCURSION CHAIN O

PEAK EXCURSION LOW CH
e Agilent 13:20:40 Mar 15, 2012 R T BVl Ay

Project: 12014326 A& Mkl -1.550 MHz Res B\u'"'u.'
Ref 30 dBm Atten 30 dB a.84 dB 1.0 MHz
#Peak
Log
10
dB/
Offst
17.9
dB

*

#PAvy On

W1 2 Avg/VEW Type
S3 FC Pt (RMZ) ¥

eif):
FTun
Swp

Center 5.180 000 GHz Span 37.2 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

PEAK EXCURSION MID CH
# Agilent 03:17:30 Mar 16, 2012 R T

Project: 12014326 A& Mkl -1.75 MiHz
Ref 30 dBm Atten 30 dB 9.09 dB
#Peak
Log
10
dB/
Offst
17.9
dB

*

#PAvy

V1 V2
53 FC

if):
FTun
Swp

Center 5.200 00 GHz Span 36.2 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

PEAK EXCURSION HIGH CH

e Agilent 03:23:27 Mar 16, 2012

R T

BVl Avg

Project: 12014326

Ref 30 dBm Atten 30 dB

A Mkrl -4.209 MHz
9.03 dB

Res BW
1.0 MHz
#Peak Auto [ET)
Log i -
10 ‘ Yideo BW
3.0 MHz
dB/
Offst Auto hdan|
17.9 VBWIREW
dB 1.00000
Auto hdan|

Average

100
On Off

Avg/VEW Type
Pt (RMSIH
Auto Man|

if):
FTun
Swp

Span/REWY|
Span 36.6 MHz 106

Sweep 20 ms (01 pts)  ]|Auto Ilan|

#PAvy

LA
83 FCL

Center 5.240 000 GHz

#Res BW 1 MHz #WBW 3 MHz
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

PEAK EXCURSION CHAIN 1

PEAK EXCURSION LOW CH
i Agllent 13.25:28 Mar 15, 2012

R T

BW\Av

Project: 12114325

Ref 30 dBm Atten 30 dB

A Mkrl -3.224 MHz
10.20 dB

#Peak
Log

*

10
dB/

Offst
17.9
dB

Res BW
1.0 MHz

#PAvy

On

V1 V2
53 FC

eif):

FTun
Swp

Center 5.180 000 GHz

#Res BW 1 MHz #WBW 3 MHz

Span 37.2 MHz
Sweep 20 ms {601 pts)

Avg/VEW Type
Pt (RMS)H

PEAK EXCURSION MID CH
s Agllent 03:12:39 Mar 16, 2012

R T

Project: 12014325

Ref 30 dBm Atten 30 dB

A Mkr1 -3.68 MHz
10.44 dB

#Peak
Log

*

10
dB/

Offst
17.9

dB

#PAvy

V1 V2
53 FC

if):
FTun

Swp

Center 5.200 00 GHz
#Res BW 1 MHz

#WBW 3 MHz

Span 36.2 MHz
Sweep 20 ms {601 pts)
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

PEAK EXCURSION HIGH CH

- Agilent 03:37:41 Mar 16, 2012

R T

BVl Avg

Project: 12014326

Ref 30 dBm Atten 30 dB

A MErl -1.159 MHz
10.43 dB

Res BW
1.0 MHz
#Peak Auto [ET)
Log i -
10 ‘ Yideo BW
3.0 MHz
dB/
Offst Auto hdan|
17.9 VBWIREW
dB 1.00000
Auto hdan|

Average

100
On Off

Avg/VEW Type
Pt (RMSIH
Auto Man|

if):
FTun
Swp

Span/REWY|
Span 36.6 MHz 106

Sweep 20 ms (01 pts)  ]|Auto Ilan|

#PAvy

LA
53 FC

Center 5.240 000 GHz

#Res BW 1 MHz #WBW 3 MHz
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

7.3. 802.11n HT20 MODE IN THE 5.2 GHz BAND

7.3.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)

Low 5180 25.60 25.20
Mid 5200 25.27 25.13
High 5240 25.27 25.00
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
e Agllent 03:58:45 Mar 16, 2012

R T

Freg/Channel

Project: 12114325

Ref 20 dBm Atten 20 dB

A Mkrl 2560 MHz
0.73 dB

#Peak
Log

10
dB/

Offst
17.9

dB
DI

Center Freq
518000000 GHz
Start Freq
516000000 GHz
Stop Freq
520000000 GHz

241
dBm

Lghv

CF Step
4.00000000 MHz
Auto Man

V1 52
53 FC

eif):

FTun
Swp

Center 5.180 00 GHz

#Res BW 270 kHz #VBW 750 kHz

Span 40 MHz
#Sweep 100 ms {601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—

BANDWIDTH Chain 0 MID CH
e Agllent 04:04:21 Mar 16, 2012

R T

Fraeg/Channel

Project: 12014325

Ref 20 dBm Atten 20 dB

A Mkrl 2627 MHz
1.01 dB

#Peak
Log

10
dB/

Offst
17.9

dB
DI

Center Freq
£.20000000 GHz
Start Freq
518000000 GHz
Stop Freq
522000000 GHz

23.7
dBm

Lghv

CF Step
4.00000000 MHz
Auto Man

V1 52
53 FC

if):

FTun

Swp

Center 5.200 00 GHz
#Res BW 270 kHz

#VBW 750 kHz

Span 40 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

BANDWIDTH Chain 0 HIGH CH
5 Agilent 04:18:11 Mar 18, 2012

R T

Freg/Channel

Project: 12014326
Ref 20 dBm

Atten 20 dB

A MErl 2527 MHz
0.13 dB

#FPeak
Log

10
dB/

Offst
17.9

dB

Dl

Center Freq
£.24000000 GHz
Start Freq
522000000 GHz
Stop Freq
£.26000000 GHz

241

dBm

LyAv

CF Step
4.00000000 hbHz
Auto hdan|

V1 52
53 FC

if):

FTun

Swp

Center 5.240 00 GHz
#Res BW 270 kHz

#VBW 750 kHz

Span 40 MHz
#Sweep 100 ms {601 pis)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
% Agilent 03:48:38 Mar 18, 2012

R T

Freg/Channel

Project: 12014326
Ref 20 dBm

Atten 20 dB

A MErl 2520 MHz
-0.31 dB

#FPeak

Center Freq
£.18000000 GHz

Start Freq
516000000 GHz
Stop Freq
520000000 GHz

CF Step
4.00000000 hHz
Auto hdan|

FTun
Swp

Center 5.180 00 GHz
#Res BW 270 kHz

#VBW 750 kHz

Span 40 MHz
#Sweep 100 ms {B01 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

BANDWIDTH Chain 1 MID CH
- Agilent 04:08:06 Mar 16, 2012 R T [|Freg/Channel

Project: 121014326 A MKkrl 2513 MHz Center F
Ref 20 dBm Atten 20 dB 1.18 dB enter -req
#Peak £.20000000 GHz
Log

10 Start Freq
dB/ DR I U P 518000000 GHz
Offst

17.9
dB Stop Freq

5.22000000 GHz

DI

249 ;
dBm v CF Step

400000000 MHz
LyhAv Auto Man

w1 52 Freq Cffset
53 FC 0.00000000 Hz

eif): )
FTun Signal Track
Swp on O

Center 5.200 00 GHz Span 40 MHz ‘
#Res BW 270 kHz #WBW 750 kHz #Sweep 100 ms {601 pts)

BANDWIDTH Chain 1 HIGH CH
- Agllent 04:13:54 Mar 15, 2012 R T |Freg/Channel

Praject: 121114326 & hkrl 2500 MHz Center F
enter Freq
Ref 20 dBm Atten 20 dB 0.17 dB £ 24000000 Gile

#Peak

Start Freq
522000000 GHz
Stop Freq
526000000 GHz

CF Step
4.00000000 hHz
Auto hdan|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp On off

Center 5.240 00 GHz Span 40 MHz ‘
#Res BW 270 kHz #WVBW 750 kHz #Sweep 100 ms {B01 pts)

Page 39 of 97

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701E
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

7.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW [99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5180 17.6823| 17.6982
Mid 5200 17.6970( 17.6879
High 5240 17.7089| 17.6777
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REPORT NO: 12U14326-1B

FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

99% BANDWIDTH CHAIN O

BANDWIDTH LOW CH

- Agilent 03:56:48 Mar 16, 2012

R

T | hWeasure |

Occupied Bandwidth

Ch Freg 5.18 GHz

Trig  Free Meas Off

Averages: 100

Ref 20 dBm

Project: 12014325

Atten 20 dB

| Channel Power

#Samp

| ‘ Occupied BW

‘ |
ACP

Multi Carrier

Center 5.180 00 GHz
#Res BW 220 kHz WBW 680 kHz

Span 40 MHz Powrer
#Sweep 100 ms {601 pts)

Occupied

¥ dB Bandwidth

Bandwidth Oce BYY % Pur
17.6823 MHz x b

Transmit Freq Error 7665 kHz

21.980 MHz"

95.00 % CCDF

-26.00 dB

Power Stat

hlore
1of2

BANDWIDTH MID CH

o Agilent 04:02:

40 Mar 16, 2012

R T

| heasure |

Occupied Bandwidth

Ch Freg 5.2 GHz

Trig  Free

Averages: 100

Meas Off

Project: 12014325
Ref 20 dBm

Atten 20 dB

| Channel Power

#Samp

K Y PRV FemE)

‘ Occupied BW

[

Multi Carrier

#Res BW 220 kHz

Center 5.200 00 GHz

Span 40 MHz

VBW 680 kHz #Sweep 100 ms {601 pts)

Power

¥ dB Bandwidth

Occupied Bandwidth Occ BYY % Pwr

17.6970 MHz * B

Transmit Freq Error 17.354 kHz

22113 MHz"

95.00 %
-26.00 dB

Power Stat
CCDF

Wore
1of2
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

BANDWIDTH HIGH CH

s Agilent 04:16:14 Mar 16, 2012 R T [ Measure |
|

Ch Freg £.24 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

| (Channel Power

Project: 12014326
Ref 20 dBm Atten 20 dB

#Samp ‘ Occupied BW

I Multi Carrier
Center 5.240 00 GHz Span 40 MHz Powver

#Res BW 220 kHz VBW 680 kHz #Sweep 100 ms {601 pts)

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

17.7089 MHz xdB 260048

Transmit Freq Error 20,134 kHz 1M?ge
% dB Bandwidth 21.860 MHz" 0
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392

IC: 579C-A1392
99% BANDWIDTH CHAIN 1

BANDWIDTH LOW CH

- Agilent 03:44:52 Mar 18,2012 R T [ Measure |
I

Ch Freg 5.18 GHz
Occupied Bandwidth

Trig  Free Meas Off
Averages: 100 I |

Channel Power
Project: 12014325
Ref 20 dBm Atten 20 dB
#Samp | ‘ Occupied BW
Bl bl Loy
=

Multi Carrier

Span 40 MHz Powrer
#Sweep 100 ms {601 pts)

i i Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF
17.6982 MHz xdB 2600 9B

Transmit Fraq Errar 10,571 kHz 1M?£e
# dB Bandwidth 21.674 WHz" 0

Center 5.180 00 GHz
#Res BW 220 kHz WBW 680 kHz

BANDWIDTH MID CH

- Agilent 04:06:21 Mar 16, 2012 R T | heasure I
l

Ch Freq 5.2 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

| Channel Power
Project: 12014325
Ref 20 dBm Atten 20 dB
#Samp | Occupied BW
‘ ACP

Multi Carrier

Span 40 MHz Powrer
#Sweep 100 ms {601 pts)

i i Power Stat
Occupied Bandwidth Qoc BW % Pwr 9900 % CCDF
17.6879 MHz xdB 260048

Transmit Fraq Errar 12,561 kHz 1M?£e
# dB Bandwidth 21.655 WHz" 0

Center 5.200 00 GHz
#Res BW 220 kHz WBW 680 kHz
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

BANDWIDTH HIGH CH

s Agilent 04:11:52 Mar 16, 2012 R T [ Measure |
|

Ch Freg £.24 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

Channel Paower

Project: 12014326
Ref 20 dBm Atten 20 dB

#Samp Occupied BW

PR YT RE PN T

WL ‘ ACP
I Multi Carrier

Center 5.240 00 GHz Span 40 MHz Powver

#Res BW 220 kHz VBW 680 kHz #Sweep 100 ms {601 pts)
Power Stat |

Occupied Bandwidth Occ BW % Pwr  99.00 % CCDR
17.6777 MHz xdB 2500 dB

Transmit Freq Error 15,287 kHz 1M?ge
% dB Bandwidth 21.599 MHz" 0
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

7.3.3. 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)

Low 5180 11.40 11.50 14.46
Mid 5200 11.40 11.40 14.41
High 5240 11.10 11.50 14.31
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

7.3.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)
IC RSS-210 A9.2 (1)

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

DIRECTIONAL ANTENNA GAIN

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)
0.93 1.88 1.43

Page 46 of 97

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701E
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14326-1B

DATE: JUNE 06, 2012
FCC ID: BCGA1392

IC: 579C-A1392

RESULTS
Limits
Channel [Frequency | Fixed B 4 + 10 Log B | Directional | Power | PPSD
Limit Limit Gain Limit [ Limit
(MHz) (dBm) | (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5180 17 25.20 18.01 1.43 17.00 4.00
Mid 5200 17 25.13 18.00 1.43 17.00 4.00
High 5240 17 25.00 17.98 1.43 17.00 4.00
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)
Low 5180 11.70 11.36 14.55 17.00 -2.45
Mid 5200 11.52 11.06 14.31 17.00 -2.69
High 5240 11.31 10.77 14.06 17.00 -2.94
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)
Low 5180 -0.35 -0.47 2.60 4.00 -1.40
Mid 5200 0.05 -0.76 2.67 4.00 -1.33
High 5240 -0.12 -1.08 2.44 4.00 -1.56
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012

IC: 579C-A1392

OUTPUT POWER AND PPSD CHAIN O

POWER PPSD LOW CH
- Agllent D4:53.40 Mar 16, 2012

R T

BW\Av

Project: 12114325

Ref 30 dBm Atten 30 dB

A kel 25600 MHz
Band Pwr  11.70 dBm

#Peak

Res BW
1.0 MHz
Ul

Log
10

dB/

Offst

Video BV
1.0 kHz
Auto Man|

17.9

dB

YEBWIREW
10.00000
Auta Ilan|

#PAvy

Average
100
On Off

Center 5.180 000 GHz

#Res BW 1 MHz #VBW 1 kHz

Span 38.4 MHz
Sweep 105.9 ms (601 pts)

Marker Trace
1R )]
14 4]
2 [8)]

X Podis
5167 200 GHz
25.600 MHz
5187 424 GHz

Amplitude
-20.83 dBm
1170 dBm
-0.35 dBm

Avg/VEW Type
Pusr (RMSY
Auto hdan|

:

Span/REwY
106

Auto Man

POWER PPSD MID CH
i Agllent 04:45:51 Mar 16, 2012

R T

| B/ Avé I

Project: 12014325

Ref 30 dBm Atten 30 dB

A& Mkl 2527 MHz
Band Pwr 11.52 dBm

#Peak

Res By
1.0 MHz
Ul

Log
10

dB/
Offst

Wideo BW
1.0 kHz

17.9

dB

#PAvy

Average
100
On Off

Center 5.200 00 GHz

#Res BW 1 MHz #VBW 1 kHz

Span 37.91 MHz
Sweep 104.5 ms (601 pts)

Marker Trace
1R )]
14 13
z )]

X Podis
5187 36 GHz
25.27 MHz
5207 52 GHz

Amplitude
-20.50 dBm
11.52 dBm
0.05 dBm

Avg/VEW Type
Pusr (RMSY
Auto hdan|

-

Span/REwY
106
han|

Auto
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

POWER PPSD HIGH CH

e Agilent 04:22:35 Mar 16, 2012 R T BVl Avg
Project: 1210114326 A bkl 2527 MHz Res B‘u"\:'
Ref 30 dBm Atten 30 dB Band Pwr 11.31 dBm 1.0 MHz
#Peak Auto [ET)

Log -

10 ‘ Yideo BW
1.0 kHz

dB/

Offst Ao hdan|

17.9 VBWIREW
dB 10.00000
Auto Ilan

Average
100

#PAvy

0

n Off
Center 5.240 00 GHz Span 37.91 MHz AvoiVEW Type
#Res BW 1 MHz #YBW 1 kHz Sweep 104.5 ms (601 pts) Pur (RIS)H
Marer Trace X fodis Amplitude Auto Ilan|
1R 1) 5.227 35 GHz -20.87 dBm
14 11 25.27 MHz 1131 dBm
2 1 5.247 33 GHz -0.12 dBm

Span/REWY|
106
Auto Ilan|

Page 49 of 97
COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701E
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.




REPORT NO: 12U14326-1B

DATE: JUNE 06, 2012
FCC ID: BCGA1392

IC: 579C-A1392

OUTPUT POWER AND PPSD CHAIN 1

POWER PPSD LOW CH

- Agilenf 03:52:29 Mar 16, 2012

R T

B\ Avg

Project: 121014325

Ref 30 dBm Atten 30 dB

A kel 25,200 MHz
Band Pwr 11.35 dBm

Res BW
1.0 MHz

#Peak

Ilan|

Yideo BWY
1.0 kHz
Ul

VBWIREW
10.00000

Ilan)

#PAvy

Average
100

On Off

Center 5.180 000 GHz

#Res BW 1 MHz #VBW 1 kHz

Span 37.8 MHz
Sweep 104.2 ms (601 pts)

A VBWY Type
P (RS

Marer Trace
1R 1
14 [4)]

2 1)

X Pis
5167 400 GHz
26,200 MHz
5,186 615 GHz

Amplitude
-28.74 dBm

11.36 dBm
-0.47 dBm

Auto Man

Span/REWY|
106

Auto han

POWER PPSD MID CH

W Agilent 04:40:12 Mar 16, 2012

R T

By\iAvg

Project: 121014325

Ref 30 dBm Atten 30 dB

A Mkl 2527 MHz
Band Pwr 11.06 dBm

#Peak

| Ao

Res BW
1.0 MHz
hlan|

Video By
1.0 kHz
Auto Man|

YEBWI/REW
10.00000
Iilan|

Auto

#PAvg

Average
100

On Off

Center 5.200 00 GHz

#Res BW 1 MHz #VBW 1 kHz

Span 37.91 MHz

Sweep 104.5 ms (601 pts)

Marer Trace
1R 3
14 [4)]
2 (1

X iz
5127 36 GHz
2527 MHz
5206 62 GHz

Amplitude
-30.10 dBm

11.06 dBm
-0.76 dBm

-

A VBWY Type
P (RS

Auto Man

Span/REWY|
106

Auto Ilan
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

POWER PPSD HIGH CH
s Agilent 042751 Mar 16, 2012 R T B Avg
Project 12014326 4 Mkrl 2527 MHz Res BV

Ref 30 dBm Atten 30 dB Band Pwr 1077 dBm 1.0 MHz
#Peak Auto [ET)

Log -

10 ‘ Yideo BW
1.0 kHz

dB/

Offst Ao hdan|

17.9 VBWIREW
dB 10.00000
Auto Ilan

Average
100

#PAvy

0

n Off
Center 5.240 00 GHz Span 37.91 MHz AvoiVEW Type
#Res BW 1 MHz #YBW 1 kHz Sweep 104.5 ms (601 pts) Pur (RIS)H
Marer Trace X fodis Amplitude Auto Ilan|
1R 1) 5.227 35 GHz -30.22 dBm
14 11 25.27 MHz 10.77 dBm
2 1 5.245 13 GHz -1.08 dBm

Span/REWY|
106
Auto Ilan|
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

7.3.5. 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 Exc | Pk Exc |Limit|Worst-Case
Chain O[Chain 1 Margin
(MHz) (dB) (dB) [ (dB) (dB)
Low 5180 8.99 9.46 13 -3.5
Mid 5200 8.88 9.39 13 -3.6
High 5240 8.66 9.61 13 -3.4
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

PEAK EXCURSION CHAIN O

PEAK EXCURSION LOW CH
- Agilent 04:55:50 Mar 16, 2012 R T BVl Ay

Project: 12014326 A kel -11.584 MHz Res B\u'"'u.'
Ref 30 dBm Atten 30 dB 8859 dB 1.0 MHz
#Peak
Log
10
dB/
Offst
17.9
dB

*

#PAvy On

W1 2 Avg/VEW Type
S3 FCl Pt (RMZ) ¥

eif):
FTun
Swp

Center 5.180 000 GHz Span 38.4 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

PEAK EXCURSION MID CH
H Agilent 04:47:45 Mar 16, 2012 R T

Project: 12014326 A& Wkl 2177 hiHz
Ref 30 dBm Atten 30 dB 8.88 dB
#Peak
Log
10
dB/
Offst
17.9
dB

*

#PAvy

V1 V2
53 FCL

if):
FTun
Swp

Center 5.200 00 GHz Span 37.91 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

Page 53 of 97

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701E
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.




REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

PEAK EXCURSION HIGH CH

- Agilent 04:24:11 Mar 16, 2012

R T

BVl Avg

Project: 12014326

Ref 30 dBm Atten 30 dB

A Mkrl -1.77 MHz
5.66 dB

Res BW
1.0 MHz
#Peak Auto [ET)
Log i -
10 ‘ Yideo BW
3.0 MHz
dB/
Offst Auto hdan|
17.9 _ VBWIREW
dB 1.00000
Auto hdan|

Average

100
On Off

Avg/VEW Type
Pt (RMSIH
Auto Man|

if):
FTun
Swp

Span/REWY|
Span 37.91 MHz 106

Sweep 20 ms (01 pts)  ]|Auto Ilan|

#PAvy

LA
83 FCL

Center 5.240 00 GHz

#Res BW 1 MHz #WBW 3 MHz
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

PEAK EXCURSION CHAIN 1

PEAK EXCURSION LOW CH
e Agilent 03:54:25 Mar 16, 2012 R T BVl Ay

Project: 12014326 & Mkl -BE2 kHz Res B\u'"'u.'
Ref 30 dBm Atten 30 dB 945 dB 1.0 MHz
#Peak
Log
10
dB/
Offst
17.9
dB

*

#PAvy On

W1 2 Avg/VEW Type
S3 FC Pt (RMZ) ¥

eif):
FTun
Swp

Center 5.180 000 GHz Span 37.8 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)

PEAK EXCURSION MID CH
H Agilent 04:42:07 Mar 16, 2012 R T

Project: 12014326 & Mkl -B21 kHz
Ref 30 dBm Atten 30 dB 935 dB
#Peak
Log
10
dB/
Offst
17.9
dB

*

#PAvy

V1 V2
53 FC

if):
FTun
Swp

Center 5.200 00 GHz Span 37.91 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms {601 pts)
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

PEAK EXCURSION HIGH CH

e Agilent 04:20:26 Mar 16, 2012

R T

BVl Avg

Project: 12014326

Ref 30 dBm Atten 30 dB

A Wkrl 2379 kHz
9.61 dB

Res BW
1.0 MHz
#Peak Auto [ET)
Log i -
10 ‘ Yideo BW
3.0 MHz
dB/
Offst Auto hdan|
17.9 VBWIREW
dB 1.00000
Auto hdan|

Average

100
On Off

Avg/VEW Type
Pt (RMSIH
Auto Man|

if):
FTun
Swp

Span/REWY|
Span 37.91 MHz 106

Sweep 20 ms (01 pts)  ]|Auto Ilan|

#PAvy

LA
53 FC

Center 5.240 00 GHz

#Res BW 1 MHz #WBW 3 MHz
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

7.4. 802.11n HT40 MODE IN THE 5.2 GHz BAND

7.4.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)
Low 5190 50.93 50.40

High 5230 51.33 50.53
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

26 dB BANDWIDTH CHAIN O

BANDWIDTH LOW CH
s Agllent 08.08:14 Mar 16, 2012

R T

Freg/Channel

Project: 12114325

Ref 20 dBm Atten 20 dB

A Mkrl 5093 MHz
-0.08 dB

#Peak
Log

10
dB/

Offst
17.9

dB
DI

Center Freq
519000000 GHz
Start Freq
515000000 GHz
Stop Freq
523000000 GHz

21.3
dBm

Lghv

CF Step
5.00000000 MHz
Auto Man

V1 52
53 FC

eif):

FTun

Swp

Center 5.190 00 GHz

#Res BW 510 kHz #YBW 1.6 MHz

Span 80 MHz
#Sweep 100 ms {601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—

BANDWIDTH HIGH CH
# Agilent 08:13:39 Mar 15, 2012

R T

Freg/Channel

Project: 12014326

Ref 20 dBm Atten 20 dB

A Mkrl 51.33 MHz
0.63 dB

#FPeak

Center Freq
£.23000000 GHz
Start Freq
519000000 GHz
Stop Freq
527000000 GHz

CF Step
8.00000000 hHz
Auto hdan|

FTun

Swp

Center 5.230 00 GHz

#Res BW 510 kHz #VBW 1.5 MHz

Span 80 MHz
#Sweep 100 ms {B01 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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DATE: JUNE 06, 2012
IC: 579C-A1392

REPORT NO: 12U14326-1B
FCC ID: BCGA1392

26 dB BANDWIDTH CHAIN 1

BANDWIDTH LOW CH
s Agllent 08:33:54 Mar 16, 2012

R T

Freg/Channel

Project: 12114325

Ref 20 dBm Atten 20 dB

A Mkrl 50.40 MHz
-0.24 dB

#Peak
Log

10
dB/

Offst
1

dB
DI

Center Freq
519000000 GHz
Start Freq
515000000 GHz
Stop Freq
523000000 GHz

291
dBm

Lghv

CF Step
5.00000000 MHz
Auto Man

V1 52
53 FC

eif):

FTun

Swp

Center 5.190 00 GHz

#Res BW 510 kHz #YBW 1.5 MHz

Span 80 MHz
#Sweep 100 ms {601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—

BANDWIDTH HIGH CH
# Agilent 08:18:03 Mar 15, 2012

R T

Freg/Channel

Project: 12014326

Ref 20 dBm Atten 20 dB

A Mkrl 5053 MHz
-0.10 dB

#FPeak

Center Freq
£.23000000 GHz
Start Freq
519000000 GHz
Stop Freq
527000000 GHz

CF Step
8.00000000 hHz
Auto hdan|

FTun

Swp

Center 5.230 00 GHz

#Res BW 510 kHz #VBW 1.5 MHz

Span 80 MHz
#Sweep 100 ms {B01 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

7.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)

Low 5190 36.2573| 36.2764

High 5230 36.2074| 36.2519

Page 60 of 97

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701E
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.




REPORT NO: 12U14326-1B
FCC ID: BCGA1392

99% BANDWIDTH CHAIN O

DATE: JUNE 06, 2012
IC: 579C-A1392

BANDWIDTH LOW CH
s Agllent 08.05:27 Mar 16, 2012

R T | hWeasure |
l

Meas Off

| Channel Power
” Occupied BW
I
ACP
i

| Multi Carrier

Ch Freg 518 GHz

Occupied Bandwidth

Trig  Free
Averages: 100 I |

Project: 12014325

Ref 20 dBm
#Samp

Atten 20 dB

Center 5.190 00 GHz
#Res BW 390 kHz

#VBW 1.1 MHz

Span 80 MHz
#Sweep 100 ms {601 pts)

Power

Occupied Bandwidth
36.2573 MHz

Qoo By % Pwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Transmit Freq Error
# dB Bandwidth

51.342 kHz
43.030 MHz"

hlore
1of2

BANDWIDTH HIGH CH
# Agilent 07:20:23 Mar 15, 2012

R T | Measure |

[ |
Ch Freq 5.23 GHz

Trig  Free
Averages: 100 I |

Meas Off

Occupied Bandwidth

| Channel Power

Project: 12014326
Ref 20 dBm
#Samp

Atten 20 dB

Occupied BWY|

tulti Carrier
Power

Center 5.230 00 GHz

#Res BYW 390 kHz

Occupied Bandwidth
36.2074 MHz

54685 kHz
43.313 MHz"

Span 80 MHz
#Sweep 100 ms {601 pts)

VBW 1.2 MHz

Power Stat
Do BWY % P

% dB

95.00 %
-26.00 dB

Transmit Freq Error
¥ dB Bandwidth
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

99% BANDWIDTH CHAIN 1

DATE: JUNE 06, 2012
IC: 579C-A1392

BANDWIDTH LOW CH

- Agilent DB5:25:00 Mar 18, 2012 R T [ Measure |
I

Ch Freq 5.19 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

| Channel Power
Project: 12014325
Ref 20 dBm Atten 20 dB
#Samp | Occupied BW
‘ ACP
P

| MUt Carrier
Center 5.190 00 GHz Span 80 MHz Powrer
#Res BUW 390 kHz VBW 1.2 MHz #Sweep 100 ms {601 pts)

- - Power Stat
Occupied Bandwidth Occ BYY % Pur 99.00 % CCDF
36 2764 MHZ ¥xdB  -26.00 dB

Transmit Fraq Errar 44.333 kHz 1M?£e
# dB Bandwidth 43.289 MHz" 0

BANDWIDTH HIGH CH

e Agilent 05:16:16 Mar 16, 2012 R T | Measure |
[ |

Ch Freg £.23 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

| Channel Power

Project: 12014326

Ref 20 dBm Atten 20 dB
#Samp

Occupied BWY|

| MUt Carrier
Center 5.230 00 GHz Span 80 MHz Powver
#Res BW 390 kHz VBW 1.2 MHz #Sweep 100 ms {601 pts)

Occupied Bandwidth Oce BW % Puwr 99.00 % Power Stat
36.2519 MHz xdB  -265.00 dB

Transmit Freq Error 43,760 kHz
% dB Bandwidth 43.481 MHz"
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

7.4.3. 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 0 |Chain 1| Total
Power | Power |Power

(MHz) (dBm) | (dBm) [ (dBm)

Low 5190 13.60 13.50 | 16.56
High 5230 13.10 12.90 | 16.01
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

7.4.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)
IC RSS-210 A9.2 (1)

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

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)
0.93 1.88 1.43
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012

IC: 579C-A1392

RESULTS
Limits
Channel [Frequency | Fixed B 4 + 10 Log B | Directional | Power | PPSD
Limit Limit Gain Limit [ Limit
(MHz) (dBm) | (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5190 17 50.40 21.02 1.43 17.00 4.00
High 5230 17 50.53 21.04 1.43 17.00 4.00
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)
Low 5190 13.93 13.05 16.52 17.00 -0.48
High 5230 12.96 12.43 15.72 17.00 -1.28
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)
Low 5190 -0.18 -1.40 2.26 4.00 -1.74
High 5230 -1.57 -2.07 1.20 4.00 -2.80
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012

IC: 579C-A1392

OUTPUT POWER AND PPSD CHAIN O

POWER PPSD LOW CH

- Agilent 08:00:35 Mar 16, 2012

R T

BW\Av

Project: 12114325

Ref 30 dBm Atten 30 dB

A& Mkl 50,90 MHz
Band Pwr 13.93 dBm

#Peak

Res BW
1.0 MHz
Ul

Log
10

dB/

Offst

Yideo BW
1.0 kHz
Ilan|

17.9

dB

YEBWIREW
10.00000
Auta Ilan|

#PAvy

Average
100

On Off

Center 5.190 00 GHz

#Res BW 1 MHz #VBW 2 kHz

Span 76.35 MHz
Sweep 2105 ms (601 pts)

Marker Trace
1R )]
14 4]
2 [8)]

X Podis
5.164 55 GHz
50.90 MHz
5205 01 GHz

Amplitude
-31.62 dBm
1283 dBm
-0.18 dBm

Avg/VEW Type
Pusr (RMSY
Auto hdan|

:

Span/REwY
106

Auto Man

POWER PPSD HIGH CH

- Agilenf 07:54:35 Mar 16, 2012

R T

BV Avg

Project: 12014326

Ref 30 dBm Atten 30 dB

A bkl 5130 WHz
Band Pwr 12.95 dBm

#FPeak

1.0 MHz

Res BWY
Auto [ET)

Video BWY
1.0 kHz
Auto fulan|

VBW/RBW
10.00000

A [ET

#PAvy

100

Average
Off

On

Center 5.230 00 GHz

#Res BW 1 MHz #VBW 2 kHz

Span 76.95 MHz
Sweep 212.2 ms (601 pts)

Marer Trace
1R (13
14 [4)]
2 n

XAz
5204 35 GHz
51.30 MHz
5243 93 GHz

Amplitude
-32.87 dBm
1296 dBm
-1.57 dBm

AvgVBW Type
Pt (RMS)Y
Auto Man|

-

Span/REWY|
106
Iulan|

Auto
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012

IC: 579C-A1392

OUTPUT POWER AND PPSD CHAIN 1

POWER PPSD LOW CH
i Agllent 07.39.25 Mar 16, 2012

Project: 12114325

Ref 30 dBm Atten 30 dB

A& Mkl 50,90 MHz
Band Pwr 13.05 dBm

#Peak

Log
10

dB/

Offst

17.9

dB

#PAvy

On

Center 5.190 00 GHz

#Res BW 1 MHz #VBW 2 kHz

Span 76.35 MHz
Sweep 2105 ms (601 pts)

Marker Trace
1R )]
14 4]
2 [8)]

X Podis
5.164 55 GHz
50.90 MHz
5206 02 GHz

Amplitude
-32.63 dBm

12.05 dBm
-1.40 dBm

Avg/VEW Type
Pt (RMS)H

Span/REwY
106

tlan|

POWER PPSD HIGH CH

- Agilenf 07:47:68 Mar 16, 2012

R T

| BVl Avg |

Project: 12014326

Ref 30 dBm Atten 30 dB

A bkl 5130 WHz
Band Pwr 12.43 dBm

#FPeak

Res Byy
1.0 MHz
Auto Man|

Video BWY
1.0 kHz
Auto hdan|

Auto

VBWW/REBW
10.00000
Ilan|

#PAvy

Average
100
On Off

Center 5.230 00 GHz

#Hes BW 1 MHz

#VBW 2 kHz

Span 76.95 MHz
Sweep 212.2 ms (601 pts)

Marer Trace
1R (13
14 [4)]
2 n

XAz
5204 35 GHz
51.30 MHz
5245 77 GHz

Amplitude
-32.64 dBm

12,42 dBm
-2.07 dBm

AvgVBW Type
Pt (RMS)Y
Auto Man|

-

Span/REWY|
106
Iulan|

Auto

Page 67 of 97

COMPLIANCE CERTIFICATION SERVICES (UL CCS)
47173 BENICIA STREET, FREMONT, CA 94538, USA

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

TEL: (510) 771-1000

FORM NO: CCSUP4701E

FAX: (510) 661-0888



REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

7.4.5. 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 Exc | Pk Exc |[Limit|Worst-Case
Chain O[Chain 1 Margin
(MHz) (dB) (dB) | (dB) (dB)
Low 5190 8.75 9.79 13 -3.2
High 5230 9.06 9.76 13 -3.2
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

PEAK EXCURSION CHAIN O

PEAK EXCURSION LOW CH
s Agllent 03.07.04 Mar 15, 2012

R T

BW\Av

Project: 12114325
Ref 30 dBm

Atten 30 dB

A Mkr1 -2.16 MHz
5.75 dB

#Peak
Log

*

10
dB/

Offst
17.9

dB

Res BW
1.0 MHz

#PAvy

On

V1 V2
53 FC

eif):

FTun

Swp

Center 5.190 00 GHz
#Res BW 1 MHz

Span 76.35 MHz

#WBW 3 MHz Sweep 20 ms {601 pts)

Avg/VEW Type
Pt (RMS)H

PEAK EXCURSION HIGH CH
# Agllent 07.56:58 Mar 16, 2012

R T

Project: 12014326
Ref 30 dBm

Atten 30 dB

A Wkrl -128 kHz
9.06 dB

#FPeak

*

LA
83 FCl—.

if):
FTun

Swp

Center 5.230 00 GHz
#HRes BW 1 MHz

Span 76.95 MHz

#WBW 3 MHz Sweep 20 ms (601 pts)

AvgVBW Type
P (RMSY

Auto Ilan

Span/REWY|
106

Auto han
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

PEAK EXCURSION CHAIN 1

PEAK EXCURSION LOW CH
s Agllent 07.41:52 Mar 16, 2012

R T

BW\Av

Project: 12114325

Ref 30 dBm Atten 30 dB

A Wkrl 2254 kHz
9.79 dB

#Peak
Log

*

10
dB/

Offst
17.9

dB

Res BW
1.0 MHz

#PAvy

On

V1 V2
53 FC

eif):

Avg/VEW Type

FTun

Swp

Center 5.190 00 GHz
#Res BW 1 MHz

#WBW 3 MHz

Span 76.35 MHz
Sweep 20 ms {601 pts)

P (RMS) >

PEAK EXCURSION HIGH CH
# Agilent 07:51:03 Mar 15, 2012

R T

Project: 12014326
Ref 30 dBm

Atten 30 dB

A MErl O Hz
976 dB

#FPeak

*

LA
83 FCL..

feuto

if):
FTun

Swp

AvgVBW Type
P (RMSY

Ilan|

Center 5.230 00 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Span 76.95 MHz

Sweep 20 ms (501 pts)  |[Auto

Span/REWY|

106
Ilan|
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

8. RADIATED TEST RESULTS
8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

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

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters.

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

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

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012

IC: 579C-A1392

8.2. TRANSMITTER ABOVE 1 GHz

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

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
i Agllent 17.28:57 Mar12, 2012

R T [Freg/Channel

Swp

#Peak

Project: 1214326
Ref 110 dBpY

#hAtten 0 dB

Mkr1 5.079 95 GHz

Center Freq

53.64 dBpv
= ‘ 507500000 GHz
Start Freq
5.00000000 GHz

Stop Freqg
515000000 GHz

Auto

On

Start 5.000 00 GHz
#Hes BW 1 MHz

#WVBW 3 MHz

Stop 5.1530 00 GHz
Sweep 1 ms (1001 pts)

CF Step
15.0000000 hMHz
hilan)

Freq Cffset
0.00000000 Hz

Signal Track

—
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012

IC: 579C-A1392

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
it Agllent 173319 Mar12, 2012

R T

|Fre§fChanneI |

Project: 1214326
Ref 110 dBpY

#Atten 0 dB

Mkr1 5.083 55 GHz
41.44 dBpY

#Peak
Log

10
dB/

Offst
15.1

dB
DI

Center Freq
507500000 GHz
Start Freq
500000000 GHz

Stop Freq
515000000 GHz

54.0
By

Lol

CF Step
150000000 hHz
Auto Man

31 W2
33 FC

s(f):
FTun

Swp

Start 5.000 00 GHz
#Res BW 1 MHz

#VBW 1 kHz

Stop 5.150 00 GHz
Sweep 117 ms (1001 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—

Page 73 of 97

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

FORM NO: CCSUP4701E

TEL: (510) 771-1000

FAX: (510) 661-0888



REPORT NO: 12U14326-1B

FCC ID: BCGA1392

DATE: JUNE 06, 2012

IC: 579C-A1392

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilent 17:26:57 Mar 12, 2012

R T |FregiChannel

Project: 12014326
Ref 110 dBpY

#Atten 0 dB

Mkr1 5.079 95 GHz
53.64 dByv

#FPeak
Log

Center Freq
507500000 GHz

10
dB/

Start Freq
500000000 GHz

Offst
15.1

dB
Dl

Stop Freq
515000000 GHz

74.0
dBv

CF Step

[

53 FC

51 w2

150000000 hHz
Auto hdan|

=)

Fraq Offset
0.00000000 Hz

FTun

Signal Track
On Oif

Swip

Start 5.000 00 GHz
#HRes BW 1 MHz

Stop 5.150 00 GHz
Sweep 1 ms (1001 pts)

#WBW 3 MHz

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT

- Agilenf 18:01:07 Mar 12, 2012

R T |FregiChannel

Project: 12014326
Ref 110 dBpY

#Atten 0 dB

Mkr1 5.000 00 GHz
43.41 dBpv

#FPeak

Center Freq
507500000 GHz

Start Freq
500000000 GHz

Stop Freq
515000000 GHz

CF Step

150000000 hHz
Auto hdan|

Freq Offset
0.00000000 Hz

Swip

Signal Track
On Off

Start 5.000 00 GHz
#HRes BW 1 MHz

Stop 5.150 00 GHz
Sweep 117 ms (1001 pts)

#VBW 1 kHz

—
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Meazurement
Compliance Certification Servicez, Fremont Sm Chamber

Test Engr:
Date:

Project #:
Company:

Teszt Target:
Mode Oper:

Tom Chen

03/22/12

12U14326

Apple

FCC Claz==B

802.11a, W52 TX mode

Measurament Frequency Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters
Analyzar Reading Avs Average Field Strength (@ 3 m
Antenna Factor Peaak  Calevlated Peak Fisld Btrength
Cabls Loss HPF  High Pass Filter

Averags Field Strensth Limit
Paak Fizld Strength Limit
MWlarzin ws. Averags Limit
Marzin vs. Paak Limit

f
CGHz

Read
dBuV

9]
=

Amp ;| D Corr; Fltr
dB

&

Margin
dB

S1B0MH=

15,540

351

i

-31.3

o

15,540

-31.3

(%]

15,540

imitn

387 -31.3

15,540

bt ot ot et
[SH S H
oS

(%]

baiEm ik L
[ -

118

i

-31.3

5200MH=

15,540

3.0

o

-31.3

15,540

118

i

-31.3

15,600

353 -31.3

¥
o’

15,600

e e
(SRS

it

e iET
itk g
B H - -]

119

-31.3

[

= mimie i

5240MHz

15,720

4.5 -31.2

ot
(5]
(=4

15,720

8.5
17 £ 11160 31,1

15,720

354 S 116 -31.2

15710

217 S 116 321

oimi=ie

Rev. 4.1.2.7

Note: No other emissions were detected above the svstem noize floor.
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

8.2.2. TXABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
i Agilent 19.05:17 Mar12, 2012 R T [Freq/Channel |

Praject: 12114326 Mkr1 5.094 95 GHz Center F
enter Freq

Ref 110 dBp #Atten 0 dB 54.69 dBpY' £ D7E00000 G

#Feak

Log

10 Start Freqg

dB/ 500000000 GHz

Offst

15.1

dB Stop Freqg

DI 5.15000000 GHz

740
dBpv CF Step

15.0000000 hHz
#P Ay Auta Ilan)

S1omiz Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swip On Off

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
s Agilent 19.07.08 Mar 12, 2012 R T [Freq/Channel |

Praject: 12114326 Mkr1 5.071 55 GHz Center F
enter Freq

Ref 110 dBp #Atten 0 dB 43.62 dBpY' £ D7E00000 G

#Feak

Log

10 Start Freqg

dB/ 500000000 GHz

Offst

15.1

dB Stop Freq

DI 5.15000000 GHz

540
dBpv CF Step

15.0000000 hHz
#P Ay Auta Ilan)

S1ov2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swip On Off

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz #WVBW 1 kHz Sweep 117 ms (1001 pts)
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilent 18:37:06 Mar 12, 2012

R T

|FrequhanneI |

Project: 12014326

Ref 110 dBpY #Atten 0 dB

Mkr1 5.044 40 GHz
54.07 dByv

#FPeak
Log

10
dB/

Offst
15.1

dB
Dl

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

74.0
dBv

#P Ay

CF Step
150000000 hHz
Auto hdan|

51 w2
53 FC

=)

FTun

Swip

Start 5.000 00 GHz
#HRes BW 1 MHz

#WBW 3 MHz

Stop 5.150 00 GHz
Sweep 1 ms (1001 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT

- Agilenf 18:35:44 Mar 12, 2012

R T

|FrequhanneI |

Project: 12014326

Ref 110 dBpY #Atten 0 dB

Mkr1 5.000 00 GHz
45.63 dByv

#FPeak

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

CF Step
15.0000000 MHz

Auto hdan|

Swip

Start 5.000 00 GHz
#HRes BW 1 MHz

#VBW 1 kHz

Stop 5.150 00 GHz
Sweep 117 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Meazurement
Compliance Certification Services, Fremont Sm Chamber

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

A

CL

Tom Chen
03/22/12
12TU14326
Apple

FCC Claz=B

B02.HT20, W51 TX mode

Measurement Frequency Amp

Dhistance to Antenna

Analvzar Rzading
Antenna Facter
Cabls Loss

D Corr
A E

Pazk

Preamp Gain

Dhistancs Correct to 3 meters
Average Field Strength (@ 3 m
Calevlated Peak Fizld Strength
High Pazs Filter

Averags Field Strength Limit
Paak Field Strength Limit
Margin ws. Average Limit
Marzin ws. Peak Limit

Dzt

(ma)

Read
dBuV

D Corr; Flor
dB

Margin
dB

-31.3

-31.3

-31.3

==
b=l -]

-31.3

-31.3

-31.3

-31.3

-]

-31.2

54.5

-31.2

41.3

=312

247

12.6

-31.2

41.3

Rt het == H=H=Hetl

b e

Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

8.2.3. TXABOVE 1 GHz 802.11n HT40 MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 19:21:40 Mar 12, 2012 BT |Freq,‘Channe| .

Praject: 12114326 Mkr1 5.078 75 GHz Center F
enter Freq

Ref 110 dBp #Atten 0 dB 54.16 dBpY' £ D7E00000 G

#Feak

Log

10 Start Freqg

dB/ 500000000 GHz

Offst

15.2

dB Stop Freqg

DI 5.15000000 GHz

740
dBpv CF Step

15.0000000 hHz
#P Ay Auta Ilan)

S1ov2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swip On Off

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
i Agilent 19:23:29 Mar 12, 2012 R T [Freq/Channel |

Praject: 12114326 Mkr1 5.143 40 GHz Center F
enter Freq

Ref 110 dBp #Atten 0 dB 43.97 dBpY' £ D7E00000 G

#Feak

Log

10 Start Freqg

dB/ 500000000 GHz

Offst

15.2

dB Stop Freq

DI 5.15000000 GHz

540
dBpv CF Step

15.0000000 hHz
#P Ay Auta Ilan)

S1ov2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swip On Off

Start 5.000 00 GHz Stop 5.150 00 GHz ‘
#Res BW 1 MHz #WVBW 2 kHz Sweep 117 ms (1001 pts)
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012

IC: 579C-A1392

LOW CHANNEL RESTRICTED, PEAK, VERT
i Agllent 19.29:48 Mar12, 2012

R T

Freg/Channel

Project: 12014326
Ref 110 dBpY

#Atten 0 dB

Mkr1 5.150 00 GHz
62.40 dByv

#FPeak
Log

Center Freq
507500000 GHz

10
dB/

Offst
15.2

Start Freq
500000000 GHz

dB
Dl

74.0
dBv

#P Ay

53 FC

51 w2

Stop Freq
515000000 GHz

CF Step
150000000 hHz
Auto hdan|

=)

Fraq Offset
0.00000000 Hz

FTun

Signal Track
On Oif

Swip

Start 5.000 00 GHz
#HRes BW 1 MHz

#WBW 3 MHz

Stop 5.150 00 GHz
Sweep 1 ms (1001 pts)

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT
- Agilent 13:31:31 Mar12, 2012

R T

|FrequhanneI |

Project: 12014326
Ref 110 dBpY

#Atten 0 dB

Mkr1 5.149 70 GHz
50.43 dByv

#FPeak

Center Freq
507500000 GHz

Start Freq
500000000 GHz

Stop Freq
515000000 GHz

CF Step

15.0000000 MHz

UlAutn hdan|

Freq Offset
0.00000000 Hz

Swip

Signal Track
On Off

Start 5.000 00 GHz
#HRes BW 1 MHz

#VBW 2 kHz

Stop 5.150 00 GHz
Sweep 117 ms (1001 pts)

—
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Meazurement
Compliance Certification Servicez, Fremont Sm Chamber

Test Engr: Tom Chen

Date: 03/22/12

Project #: 12U14326

Company: Apple

Teszt Target: FCC Claz==B

Mode Oper: 802 HT40, W52 TX mode

Measurament Frequency Amp  Preamp Gain Avwerags Field Strensth Limit

Distance to Antenna D Corr Distance Corract to 3 meters Paak Field Strength Limit
Analyzar Reading Avs Average Field Strength (@ 3 m Mlargin vs. Average Limit
Antenna Factor Peaak  Caleulated Paak Fisld Btrensth Margin vs. Peak Limit
Cabls Loss HPF  High Pass Filter

Read AF Amp ;D Corr; Flir Margin
dBuV | dB/m dB dB dB dB

39.0 S -32.3 0.0 0.7
39.0 S -31.3 0.0 0.7

35.6
1.8

39.0 S -32.3 0.0 0.7
39.0 S -31.3 0.0 0.7

386 :12.6: -32.3 0.0 0.7
3B8.6 -31.3 0.0 0.7

3B8.6 -31.3 0.0 0.7
386 :11.6: -31.3 0.0 0.7

Rev. 4.1.2.7
Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL EMC Test System 22 Mar 2812

85 :
|Rodicted Emissions

il1zuraszzs

Apple Computer Inc, .

VEUT with support eguiment
: : : Lo : HLER

65 MTested by: Tom Chen

75

55

i S i CFR 47 Part 15 Clobs Bi3m i |
45 i R Rt L T (S S B s

35

dBull/m Horizontal

1680
Frequency CMH=]

Range [HHz] Det REWIHz] VBUIHz] Sweep Palority Raonge CHHz] Det REWCHzI VBMCHzZI Sweep Palority
| 38- 1868 FK 128k IH futo/Coupled  H

Fila: RE 3BMHz-1GHz 5Seq JHt 3m. TST#nol saweds
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012

IC: 579C-A1392

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

VERTICAL PLOT

22 Mar 2812

11:59:87

85UL EMC Test ?Hatim

75
65

55

iRadiath Emissions

H1zur4a3ze

TApple Computer Inc, .

JEUT with support eguiment
VK3

HTested by: Tam Chen

CFR 47 Port 15 Clobe Bl 3m |

35

dBull/m Uertical

19

5 B e

Frequency C[MH=]

Range [MHz1 Det  REWLHz] VBU(Hz] Sweep Folority
| : 3618086 FK 126k 1" futo/Coupled  H

Range [HHz] Det REWCHz] VBWCHZ] Swesp Falority

ila: RE 3BMHz-1GHz 5%eq 3Ht 3m. TSTsnot saveds
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

HORIZONTAL AND VERTICAL DATA
12014326

Apple Computer Inc,.

EUT with support eqguiment

K31

Tested by: Tom Chen

Range 1 30 - 1000MH=z

25MHz-1Ghz [T130 Bilog CFR 47

Test Meter ChmbrB Factors.TX Part 15

Frequency [Reading [Detector [Amp [dB] |T [dB] dBuVW/m |Class B 3m [Polarity
48.0276 42 3|PK 251 9.2 224 40|Horz
68.5751 46.92|PK -28.9 5.2 26.22 40|Horz
95.3257 £3.96|PK -28.6 8.9 34.26 43.5|Horz
99.2026 £3.23|PK -28.6 9.9 34.53 43.5|Horz
296.9245 4505 |PK -26.9 13.2 31.35 46|Horz
£93.58949 39.97|PK -26.7 15.2 31.47 46|Horz

Range 2 30 - 1000MHz

25MHz-1Ghz [T130 Bilog

Test Meter ChmbrB Factors.TX

Frequency |Reading |Detector |Amp [dB] T [dB] Polarity
35.6215 44 95|PK -29.2 176 Vert
48.2214 50.3|PK -29.1 91 Vert
55.7814 49.95|PK -29 79 Vert
B5.5751 44 7| PK -28.9 8.2 Vert
211.6327 40.88|PK 275 12 Vert
411.4868 32|PK -26.9 152 Vert
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
FCC ID: BCGA1392 IC: 579C-A1392

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 Rl 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012
IC: 579C-A1392

RESULTS

6 WORST EMISSIONS

Project No:12U14326
Client Name:Apple computer Inc,.
Maodel/Device:K31
Test Volt/Freq:FCC Class B 120VAC 60 Hz
Test By:Tom Chen

Line-L1 .15 - 30MHz
CISPR 11/22 CISPR
Test Meter T241L LC Cables Class B 11/22 Class
Frequency |Reading |Detector |L1.TXT [dB] |1&3.TXT [dB] [dB[uVolts] [Quasi-peak |Margin |B Average |Margin
0.195 43,93 (PK 0.1 ] 44,03 63.8 -19.77|- -
0.195 30.38|Av 0.1 0 30.48(- 53.8 -23.32
0.2715 40.8|PK 0.1 0 40.9 61.1 -20.2|-
0.2715 4,93 |Av 0.1 ] 2.03(- al.l -16.07
0.4065 35.72|PK 0.1 0 35.82 57.7 -21.88|-
0.4065 0.6|Av 0.1 0 0.7]- a7.7 -47
Line-L2 .15 - 30MHz
CISPR 11/22 CISPR
Test Meter T24 1L LC Cables Class B 11/22 Class
Frequency |Reading |Detector |L2.TXT [dB] |2&3.TXT [dB] |dB[uVolts] |Quasi-peak |Margin |B Average |Margin
0.186 458.81|PK 0.1 0 48.91 64.2 -15.29|-
0.186 31.81|Av 0.1 ] 31.91(- 4.2 -22.29
0.267 40.45(PK 0.1 0 40.55 61.2 -20.65|-
0.267 6.75|Av 0.1 0 6.85(- 51.2 -44.35
0.4155 34,38 |PK 0.1 ] 34,18 a7.5 -23.02|-
0.4155 1.64|Av 0.1 0 1.74(- 47.5 -45.76
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
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LINE 1 RESULTS

UL Fremont, CA 22 Mor 2B12 16:48:16

Conducted RFI Voltage

Project No:1z2Ut4326

Client Nome:Apple computer Inc, .

Mode | /Device K31

Test Volt/Freq:FCC Closs B 128VUAC B8 Hz
Test By Taom Chen

dEfulalt=sd Line-L1

:{ : : 51b
Freguemcy [MH=]

Ronge [MHz] Det RBUMCHz] VBWCHZ]  Sweep Lakel Ronge [HHz] Det  RBUCHz] UBMCHz]  Sweep Label
[1.15-38 PK 18k n/a REERT Line-L
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LINE 2 RESULTS

UL Fremont, CA 22 Mor 2B12 16:48:16

Conducted RFI Voltage

Project No:1z2Ut4326

Client Nome:Apple computer Inc, .

Mode | /Device K31

Test Volt/Freq:FCC Closs B 128VUAC B8 Hz
Test By Taom Chen

dEfulaltsd Line-LZ2

:{ : : 51b
Freguemcy [MH=]

Ronge [MHz] Det RBUMCHz] VBWCHZ]  Sweep Lakel Ronge [HHz] Det  RBUCHz] UBMCHz]  Sweep Label
[1.15-38 PK 18k n/a REERT Line-L
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REPORT NO: 12U14326-1B
FCC ID: BCGA1392

DATE: JUNE 06, 2012

IC: 579C-A1392

10. MAXIMUM PERMISSIBLE EXPOSURE

FECC RULES

81.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of
human exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case
of portable devices which shall be evaluated according to the provisions of §2.1093 of this

chapter.

TABLE 1—LIMITS FOR MAXIMUM FPERMISSIELE EXPOSURE (MPE])

. Electric fisld Magnetic fisld . ' P
Frequency rangs FPower dansity Avaraging time
(M HE) strength strengih (i e iminutes)
(A} Limits for OccupationaliControlled Exposures
614 1.63 *(100) 4]
18427 4.80F *(900F2) 3]
61.4 0163 1.0 4]
fr200 4]
5 i
{E} Limits for General Population/Uncontrelled Exposure
03134 G614 1.63 *100) 20
L= S24 7 2.19F 180/ a0
TABLE 1—LIMITS FOR MAXIMUM PERMISSIELE EXPOSURE (MFE)—Continued
. Electric fisld Magnetic fisld o . P
Frequency rangs Power density Averaging time
{MHzZ) strength strengih i eme) iminutzs)
BA0=20D e e Ve 0073 0.2 20
11500 20
1.0 20

f=fraquancy in MHz

* = Plane-wave aquivalant power density

MOTE 1 T2 TABLE 1: Occupationalfcontrolled limits apply in situations in which persons are exposed as a consequence of their
ampkoyment provided thosse persons are fulli.' aware of the potential for sxposure and can exemcise conirol over their exposurs.
Limits for occupationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrolled limits apply provided he or she is made aware of the potential for exposurs,

MCTE 2 170 TaBLE 1: General population/uncontrolled expeosures apply in situations in which the general public may be ex-
posed, orin which persons that are expossd as & conssquence of their employment may not be fully awars of the potential for
exposure or can not exercise control over their exposurs.
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REPORT NO: 12U14326-1B DATE: JUNE 06, 2012
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IC RULES

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of
Table 5, when averaged spatially and over time.

Table 5
Exposure Limits for Persons Not Classed As RF and Microwave Ex-
posed Workers (Including the General Public)

1 2 3 4 5
Frequency Electric Field Magnetic Field Fower Averaging
(MHz) Strength; rms  Strength; rms Density Time

{(V/m) (A/m) {W/m 2 ) {min)

0.003-1 280 2.19 §

1-10 280/ f 219/ G

10-30 28 219/f 5

30-300 28 0.073 2" §

3001 500 1.585f"% 0.0042f%% £/150 6

1 500-15 000 614 0.163 10 G
15 000150 000 614 0.163 10 616 000 /f'*
150 000 300 000  0.158F° 421 x10*f%° 667 x10°Ff 616 000 /f'2

* Power density limit is applicable at frequencies greater than 100 MHz.
Notes: Frequency, f, is in MHz. .

A power density of 10 W/m® i1s equivalent to 1 mW/cm”™.

A magnetic field strength of | A/m corresponds to 1.257 microtesla (n'T)
or 12,57 milligauss imG ).

b Pl —
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EQUATIONS

Power density is given by:

S =EIRP /(4 * Pi* D"2)

where

S = Power density in W/m”2

EIRP = Equivalent Isotropic Radiated Power in W
D = Separation distance in m

Power density in units of W/m”2 is converted to units of mWc/m”2 by dividing by 10.

Distance is given by:

D = SQRT (EIRP / (4 * Pi * S))

where

D = Separation distance in m

EIRP = Equivalent Isotropic Radiated Power in W
S = Power density in W/m”2

In the table(s) below, Power and Gain are entered in units of dBm and dBi respectively and
conversions to linear forms are used for the calculations.

LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm”2
From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/m~2

RSS-102 Clause 2.5.2 RF exposure evaluation is required if the separation distance between
the user and the device’s radiating element is greater than 20 cm, except when the device
operates as follows:

*below 1.5 GHz and the maximum e.i.r.p. of the device is equal to or less than 2.5 W;

«at or above 1.5 GHz and the maximum e.i.r.p. of the device is equal to or less than 5 W.
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RESULTS
Multiple chain or colocated transmitters

Band Mode Chain | Separation Output Antenna | Duty | IC Power | FCC Power

for Distance | AV Power Gain Cycle | Density Density
MIMO (m) (dBm) (dBi) (%) (W/m~2) | (mW/cm”2)
52GHz| WLAN 1 13.60 0.93 96.7
5.2 GHz| WLAN 2 13.50 1.88 96.7
Combined 0.20 0.12 0.012
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