FCC CFR47 PART 15 SUBPART E
INDUSTRY CANADA RSS-210 ISSUE 8

CERTIFICATION TEST REPORT
FOR
3x3 MIMO BASE STATION
MODEL NUMBER: A1521

FCC ID: BCGA1521
IC: 579C-A1521

REPORT NUMBER: 12U14745-8

ISSUE DATE: MAY 07, 2013

Prepared for
APPLE INC.
1 INIFINITE LOOP
CUPERTINO, CA 95014
U.S.A.

Prepared by
UL CCS
47173 BENICIA STREET
FREMONT, CA 94538, U.S.A.
TEL: (510) 771-1000
FAX: (510) 661-0888

NVIAD

NVLAP LAB CODE 200065-0



REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

Revision History

Issue
Rev. Date Revisions Revised By
-- 05/07/13 Initial Issue F. Ibrahim

Page 2 of 307

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ....ooiiiiiiiiiiiiiiiiiiieeeeeeeeeeee e 7
2. TEST METHODOLOGY ...ttt e et e e e e e e e s e e e e e eeenn s aaaeeeeeennne 8
3. FACILITIES AND ACCREDITATION ..t e e e e ennnes 8
4. CALIBRATION AND UNCERTAINTY Lo 8
4.1. MEASURING INSTRUMENT CALIBRATION ....ouiiiiiiiiieii e 8
4.2, SAMPLE CALCULATION ...oitiiittiiiittiinitsttessessesssssssssssssssssssessssssssssssssssssssesssssssrsnrsrnrnne 8
4.3. MEASUREMENT UNCERTAINTY ..ot e e 8
5. EQUIPMENT UNDER TEST ... 9
5.1. DESCRIPTION OF EUT ..ottt e e e ennnns 9
5.2.  MAXIMUM OUTPUT POWERI.......coiiiiiiiiiii et 10
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ... 11
5.4. SOFTWARE AND FIRMWARE ..o 11
5.5. WORST-CASE CONFIGURATION AND MODE ..........cooiiiiiiiiiiiin e 12
5.6. DESCRIPTION OF TEST SETUP.....coitiiiiiii e e e e eennes 13
6. TEST AND MEASUREMENT EQUIPMENT ...ovtiiiiiiiiiiiiii e 15
7. ONTIME, DUTY CYCLE AND MEASUREMENT METHODS ... 16
7.1. ON TIME AND DUTY CYCLE RESULTS ... oottt e e 16
7.2. MEASUREMENT METHOD FOR POWER AND PPSD .......cooutiiiiiiiiiiiiiii e 16
7.3. MEASUREMENT METHOD FOR AVG SPURIOUS EMISSION ABOVE 1 GHz.......... 16
7.4, DUTY CYCLE PLOTS ..ottt e e e e e e e e e e ennnes 17
8. ANTENNA PORT TEST RESULTS ... e 22
8.1. 802.11a Legacy 1TX MODE IN THE 5.2 GHZ BAND ......cccooiiiiiiiiieeeiiiiiei e 22
8.1.1. 26 dB BANDWIDTH ... .uiiiiiiiiiiiiiiii ettt e e e e e e e e e e 22
8.1.2.  99% BANDWIDTH ...ttt e e e e e e e eeernea s 25
8.1.3. OUTPUT AVERAGE POWER AND PSD.......ciiiiiiiiiiiiiii e 28
8.1.4.  PEAK EXCURSION ... .ottt e e e e e e e 32

8.2. 802.11n HT20 CDD 2TX MODE IN THE 5.2 GHZ BAND ......covtiiiiiiiiiiieiie e 34
8.2.1. 26 UB BANDWIDTH......cuuttiuuuiiuiiiiiiiiiititiietieeteieeaeaeeaeseeebeaeeseesaee e eeeesaeaeeeesessesneennnes 34
8.2.2.  99% BANDWIDTH ..ottt e e e e e e nnnnn s 38
8.2.3. OUTPUT AVERAGE POWER AND PSD.......coiiiiiiiiiiiii e 42
8.2.4.  PEAK EXCURSION ...ttt e et e e e e e eereees 47

8.3. 802.11n HT20 BF 2TX MODE IN THE 5.2 GHZ BAND ......coottiiiiiiiiiiiiii e 50
8.3.1. OUTPUT AVERAGE POWER ... e 50

8.4. 802.11n HT20 STBC 2TX MODE IN THE 5.2 GHZ BAND ......vtuiiiiiiiiiiiiiiiiiee e, 52
8.4.1. 26 OB BANDWIDTH.......uuuttuitiuiiiiiiuiuiiiutiiiiieeieieeeaaaeaeseeeseeeeseeesesseeeeesseaeseeeennesneennnes 52

Page 3 of 307

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14745-8 DATE: MAY 07, 2013

FCC ID: BCGA1521 IC: 579C-A1521
8.4.2. 99% BANDWIDTH ... ettt e e 56
8.4.3. OUTPUT AVERAGE POWER AND PSD......ciiiiiiiiiiiiiii e 60
8.4.4., PEAK EXCURSION ...ttt e ettt e e e e e eeeaea s 65

8.5. 802.11n HT20 CDD 3TX MODE IN THE 5.2 GHZ BAND ......cooiiiiiiiiiiiiieeeeee 68
8.5.1. 26 UB BANDWIDTH.......uuuutuuuuuiuuuuiuuinnunttuetinannueenaeeeeeseseeseseseseeeeeeeeeeseeareeesseeesnneeenes 68
8.5.2.  99% BANDWIDTH .....uuuiiiiieiii ittt e ettt e e e e e e eeaean s 74
8.5.3.  OUTPUT AVERAGE POWER AND PSD ......iiiiiiiiiiaiii e 80
8.5.4. PEAK EXCURSION ...ttt eaa s 87

8.6. 802.11n HT20 BF 3TX MODE IN THE 5.2 GHZ BAND ......cootiiiiiiiiieiiiiiiii e, 91
8.6.1. OUTPUT AVERAGE POWER ...t 91

8.7. 802.11n HT20 STBC 3TX MODE IN THE 5.2 GHZ BAND ......coovtiiiiiiiiiicieieceee, 93
8.7.1. 26 UB BANDWIDTH.......uuuttuuuuuiuuuunuuunuuunuutuuneneueenneeeeeeeseeseeseeeeeeeeeeeeesasareaeeeeresanennnes 93
8.7.2.  99% BANDWIDTH ...ttt e et ettt e e e e e eeeaea s 99
8.7.3. OUTPUT AVERAGE POWER AND PSD .......oiiiiiiiieiiiii e 105
8.7.4. PEAK EXCURSION ...ttt e et eeeaeans 112

8.8. 802.11n HT40 1TX MODE IN THE 5.2 GHZ BAND .......iiiiiiiiieiii e, 115
8.8.1. 26 B BANDWIDTH....uuuiiii ittt e e e et s e e e e e e e et a s e e e eaaeennnes 115
8.8.2.  99% BANDWIDTH ...t e et e e eeeans 117
8.8.3.  OUTPUT AVERAGE POWER AND PSD .......oiiiiiiiieiiiii e 119
8.8.4. PEAKEXCURSION ... .ot et e e e eeeans 122

8.9. 802.11n HT40 CDD 2TX MODE IN THE 5.2 GHZ BAND ......cooiiiiiiiiiiiiiieccei e, 124
8.9.1. 26 UB BANDWIDTH......uutuuuuuuuuuuuuuuununnnnnunnnnnnennnnennnereeenneeneeeeseeesereeseesenrneerreennnnnne 124
8.9.2.  99% BANDWIDTH ...ttt e et e e e e eeeans 127
8.9.3. OUTPUT AVERAGE POWER AND PSD ......iiiiiiiiiiiiiiieeeee e 130
8.9.4. PEAK EXCURSION ...ttt eeaeans 134

8.10. 802.11n HT40 BF 2TX MODE IN THE 5.2 GHZ BAND ......ccoitiiiiiiiiiieeeeeeee 137
8.10.1. OUTPUT AVERAGE POWER.....ccoitiiiiiii et 137

8.11. 802.11n HT40 STBC 2TX MODE IN THE 5.2 GHZ BAND .......iiiiiiiiiiieiiiieecei, 139
8.11.1. 26 AB BANDWIDTH ....uuiiiiiiiiiiiiiiiiiiiiiii e eessessensessnnssnnnne 139
8.11.2. 99% BANDWIDTH ... e 142
8.11.3. OUTPUT AVERAGE POWER AND PSD ....coiiiiiiiiiiiii e 145
8.11.4. PEAK EXCURSION ..ottt e et e e e e e aees 149

8.12. 802.11n HT40 CDD 3TX MODE IN THE 5.2 GHZ BAND......c..ciiiiiiiiiiiiiieeeeei 152
8.12.1. 26 B BANDWIDTH ... e e et e e e e e e eanenn s 152
8.12.2. 99% BANDWIDTH ... et e e e eeeans 156
8.12.3. OUTPUT AVERAGE POWER AND PSD ....ccioiiiiiiiiii e 160
8.12.4. PEAK EXCURSION ..ottt e et eeeaineaaees 165

8.13. 802.11n HT40 BF 3TX MODE IN THE 5.2 GHZ BAND ......coiitiiiiiiiieeeiieeeii 169
8.13.1. OUTPUT AVERAGE POWER..... oot 169

8.14. 802.11n HT40 STBC 3TX MODE IN THE 5.2 GHZ BAND .......ooiiiiiiiiiiiiieeeei, 171
8.14.1. 26 B BANDWIDTH ... e et e e e e e e aaaaas 171
8.14.2. 99% BANDWIDTH ...ttt e e e eeeaeans 175
8.14.3. OUTPUT AVERAGE POWER AND PSD ....coiiiiiiiiiiiii e 179
8.14.4. PEAK EXCURSION ..ottt e et e st a e e eatn s e e e eanneeeees 184

8.15. 802.11ac VHT80 1TX MODE IN THE 5.2 GHZ BAND ......ccovviiiiiiiineeeeveeeeii 188
8.15.1. 26 dB BANDWIDTH ... e e e e e 188
8.15.2. 99% BANDWIDTH ... e eeeans 189

Page 4 of 307
UL CCS FORM NO: CCSUP4701H

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



REPORT NO: 12U14745-8 DATE: MAY 07, 2013

FCC ID: BCGA1521 IC: 579C-A1521
8.15.3.  OUTPUT POWER AND PSD ......cocoiuiirceeieeeeceeieeeeeeeeseeeeieseneee s 190
8.15.4.  PEAK EXCURSION ....ooiuiiiiieeieieecie ettt 193

8.16.  802.11ac VHT80 CDD 2TX MODE IN THE 5.2 GHz BAND...........cccccooeveveveeeeraann. 194
8.16.1. 26 dB BANDWIDTH ...oouivieiieeiieeecee et eses e ees e ene e anenees 194
8.16.2.  99% BANDWIDTH ....cooviuiuiieieeieieeceeteseeeete s see et ene e 197
8.16.3.  OUTPUT AVERAGE POWER AND PSD ........ccceveviuiieiiceeieseseeeeeseeeeieseneans 200

8.17.  802.11ac VHT80 BF 2TX MODE IN THE 5.2 GHz BAND...........cccecevovevererceennene. 204
8.17.1.  OUTPUT AVERAGE POWER ........c.coeviiceeeeeeeeceeieeeeseeeeeeee s s aesannas 204

8.18.  802.11ac VHT80 STBC 2TX MODE IN THE 5.2 GHz BAND..........c.cccecevevurunneee. 206
8.18.1. 26 B BANDWIDTH ...oouivieiieceeeeecee et se e ses e ene e enenas 206
8.18.2.  99% BANDWIDTH ....cooreieirieeieeeeeceeieeeeeete s see e ene e een s anenaes 209
8.18.3.  OUTPUT AVERAGE POWER AND PSD .......c.ccceveviueieiieeceeieseeesieeseseeiesennans 212

8.19.  802.11ac VHT80 CDD 3TX MODE IN THE 5.2 GHz BAND...........ccccocooevevereenrnaee, 217
8.19.1. 26 dB BANDWIDTH ....ovuiviiieeeceeecee ettt st ene e nee e an s 217
8.19.2.  99% BANDWIDTH ....coviuieieieeieeeeceeeseeeete e esee st ene e en s enenees 220
8.19.3.  OUTPUT AVERAGE POWER AND PSD .......c.cccevevieeieieeceeeeseeeieeeseseiesenenans 223
8.19.4.  PEAK EXCURSION ....cooiuiiiieeieeeeceeieseeeeteesesee s enenee s nenassanenes 227

8.20.  802.11ac VHT80 BF 3TX MODE IN THE 5.2 GHz BAND...........cccecevevuevererreennenn. 230
8.20.1.  OUTPUT AVERAGE POWER AND PSD .......c.ccceviviueieieeceseereeeieeseseieveneeans 230

8.21.  802.11ac VHT80 STBC 3TX MODE IN THE 5.2 GHz BAND..........c.cccecevevrrurneee. 232
8.21.1. 26 B BANDWIDTH ...ooouivieceeieeeecee et enee et ene e neeae s 232
8.21.2.  99% BANDWIDTH ....coviuiuiiieeieieeecee et ses et n s enenas 235
8.21.3.  OUTPUT AVERAGE POWER AND PSD ......c.ccoevoviueieieeceeieseeeieeseesieseneans 238
8.21.4.  PEAK EXCURSION ....ooiuiiiieeieeeeceeeeeeete e s eeese e enenae s anenanes 243

9. RADIATED TEST RESULTS ..ottt ettt 246

9.1.  LIMITS AND PROCEDURE ........ceviiieeieeeeeeeeeeeeeeeie e en s, 246

9.2.  TRANSMITTER ABOVE 1 GHZ ...ovoviiieeeeeeeeeeeeeeeeeee e, 247
9.2.1. TX ABOVE 1 GHz, 802.11a 1TX MODE, 5.2 GHZ BAND ........c.cceceveverururrernnn 247
9.2.2.  TX ABOVE 1 GHz, 802.11n HT20 CDD 2TX MODE, 5.2 GHz BAND................. 251
9.2.3. TX ABOVE 1 GHz 802.11n HT20 CDD 3TX MODE, 5.2 GHz BAND................. 255
9.2.4. TXABOVE 1 GHz, 802.11n HT40 1TX MODE, 5.2 GHz BAND..........cc.c............ 259
9.2.5. TX ABOVE 1 GHz, 802.11n HT40 CDD 2TX MODE, 5.2 GHz BAND................. 263
9.2.6. TX ABOVE 1 GHz, 802.11n HT40 CDD 3TX MODE, 5.2 GHz BAND................. 266
9.2.7. TX ABOVE 1 GHz, 802.11ac VHT80 1TX MODE, 5.2 GHz BAND..................... 270
9.2.8. TX ABOVE 1 GHz, 802.11ac VHT80 2TX MODE, 5.2 GHz BAND..................... 274
9.2.9. TXABOVE 1 GHz, 802.11ac VHT80 3TX, 5.2 GHZ BAND ...........cccecevevurrerennns 278
9.2.10.  TX ABOVE 1 GHz, 802.11n HT20 BF 3TX MODE, 5.2 GHz BAND............... 282
9.2.11.  TX ABOVE 1 GHz, 802.11n HT40 BF 3TX MODE, 5.2 GHz BAND................ 285
9.2.12.  TX ABOVE 1 GHz, 802.11ac VHT80 BF 2TX MODE, 5.2 GHz BAND............ 288
9.2.13.  TX ABOVE 1 GHz, 802.11ac VHT80 BF 3TX MODE, 5.2 GHz BAND............ 292

9.4. RADIATED EMISSIONS, WORST-CASE BELOW 1 GHZ ....coocvvvecveeeeceeeveeeen, 296

10. AC POWER LINE CONDUCTED EMISSIONS .......c.coovmueieceeiereeeceeeeeeeeseeeee e, 299

11, SETUP PHOTOS ....cooiceeieeeeeeeeeeeeeee e seeee et n s n et en s s en e een e s, 303

11.1.  ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP........c.ccoveveveennn. 303

Page 5 of 307

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14745-8 DATE: MAY 07, 2013

FCC ID: BCGA1521 IC: 579C-A1521
11.2. RADIATED RF MEASUREMENT SETUP FOR PORTABLE CONFIGURATION ..304
11.3. POWERLINE CONDUCTED EMISSIONS MEASUREMENT SETUP .........ccceuee. 307

Page 6 of 307
UL CCS FORM NO: CCSUP4701H

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




REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: 3x3 MIMO BASE STATION
MODEL.: A1521
SERIAL NUMBER: C86K500PFGCP and C86K5029FGCP (RF);
C86K5013FGCP (DFS)
DATE TESTED: DECEMBER 10, 2012 to MARCH 22, 2013 and
APRIL 04 to 08, 2013
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

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
WISE PROJECT LEAD 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 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 494 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 a 3x3 802.11a/g/n/ac MIMO base station. The EUT also supports Transmit beam
forming on 11n and 11ac modes.
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5.2.

MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

5150-5250 MHz Authorized Frequency Band

Frequency Mode Avg Power, Avg Power, Avg Power, Total Avg Total Avg
Range (MHz) Chain 0 (dBm) [Chain 1 (dBm)|Chain 2 (dBm)|power (dBm)|power (mW)
5180-5240 802.11a Legacy 1TX N/A 14.1 N/A 14.10 25.70
5180-5240 802.11n HT20 CDD 2TX 10.26 10.00 N/A 13.14 20.61
5180-5240 802.11n HT20 BF 2TX 10.26 10.00 N/A 13.14 20.61
5180-5240 802.11n HT20 STBC 2TX 11.20 11.10 N/A 14.16 26.06
5180-5240 802.11n HT20 CDD 3TX 7.15 7.31 7.66 12.15 16.41
5180-5240 802.11n HT20 BF 3TX 7.15 7.31 7.66 12.15 16.41
5180-5240 802.11n HT20 STBC 3TX 9.40 9.10 8.96 13.93 24.72
5190-5230 802.11n HT40 1TX N/A 16.5 N/A 16.50 44.67
5190-5230 802.11n HT40 CDD 2TX 12.70 12.80 N/A 15.76 37.67
5190-5230 802.11n HT40 BF 2TX 12.70 12.80 N/A 15.76 37.67
5190-5230 802.11n HT40 STBC 2TX 13.70 13.80 N/A 16.76 47.42
5190-5230 802.11n HT40 CDD 3TX 9.80 9.50 9.60 14.41 27.61
5190-5230 802.11n HT40 BF 3TX 9.80 9.50 9.60 14.41 27.61
5190-5230 802.11n HT40 STBC 3TX 11.73 11.55 11.50 16.37 43.35
5210 802.11ac VHT80 1TX N/A 13.00 N/A 13.00 19.95
5210 802.11ac VHT80 CDD 2TX 12.50 12.60 N/A 15.56 35.97
5210 802.11ac VHTS80 BF 2TX 12.50 12.60 N/A 15.56 35.97
5210 802.11ac VHT80STBC 2TX |12.70 12.40 N/A 15.56 35.97
5210 802.11ac VHT80 CDD 3TX 11.90 12.10 11.95 16.76 47.42
5210 802.11ac VHTS80 BF 3TX 10.00 10.30 10.10 14.91 30.97
5210 802.11ac VHT80STBC 3TX |11.90 11.98 12.10 16.77 47.53
Note:

802.11n HT20 BF 3TX was tested for BE and Harmonics, and this covers 802.11n HT20 BF
2TX, 802.11n AC20 BF 2TX, and 802.11n AC20 BF 3TX.

802.11ac VHT20 SISO is leveraged from HT20 SISO.
802.11ac VHT20 2TX CDD is leveraged from HT20 2TX CDD.
802.11ac VHT20 2TX STBC is leveraged from HT20 2TX STBC.
802.11ac VHT20 3TX CDD is leveraged from HT20 3TX CDD.
802.11ac VHT20 3TX STBC is leveraged from HT20 3TX STBC.

802.11ac VHT40 SISO is leveraged from HT40 SISO.
802.11ac VHT40 2TX CDD is leveraged from HT40 2TX CDD.
802.11ac VHT40 2TX STBC is leveraged from HT40 2TX STBC.
802.11ac VHT40 3TX CDD is leveraged from HT40 3TX CDD.
802.11ac VHT40 3TX STBC is leveraged from HT40 3TX STBC.
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS
Band Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(GHz) (dBi) (dBi) (dBi) (dBi)
2.4 3.00 3.00 3.10 3.03
5.2 3.20 1.40 2.20 2.33
5.8 2.70 1.90 4.40 3.13
Band Chain O | Chain 1 | Chain 2 Correlated Chains
Antenna [ Antenna | Antenna Directional
Gain Gain Gain Gain
(GHz) (dBi) (dBi) (dBi) (dBi)
2.4 3.00 3.00 3.10 7.80
5.2 3.20 1.40 2.20 7.07
5.8 2.70 1.90 4.40 7.83
54. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 6.10.56.166.
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5.5. WORST-CASE CONFIGURATION AND MODE

The fundamental emission of the EUT was investigated in three orthogonal orientations; X,Y
and Z. It was determined that Y orientation is worst-case; therefore, all final radiated emissions
testing was performed with the EUT in Y orientation

The EUT was a 3x3 MIMO Base Station connected to a host Laptop PC.

Worst-Case data rates, as provided by the client, were as follows:

For 5 GHz Bands:

802.11a: 6 Mb/s.

802.11n 20MHz, CDD and STBC: MCSO0.
802.11n 40MHz, CDD and STBC: MCSO0.
802.11n 80MHz, CDD and STBC: MCSO0.

Worst-case mode and channel used for 30-1000 MHz radiated and power line conducted
emissions was the mode and channel with the highest output power.

For the modes where a second LOW channel and a second HIGH channel were tested for
output power, all other test items at the second LOW and second HIGH channels were
performed with the higher power level between LOW and second LOW channels, and between
HIGH and second HIGH channels, as worst-case scenario.

For all modes with single chain, chain 1 was selected per the software provided by the client.
Based on the client a preliminary investigation was performed on the three chains and chain 1
was found to be worst-case.

Peak Excursion testing was performed for each modulation in the 5.2 GHz band to show
compliance with the applicable limits.

Nss (number of spatial streams) used for all the testing on 2Tx & 3Tx modes was 1 as worst-
case scenario.
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REPORT NO: 12U14745-8

FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number ([FCCID
Laptop PC Apple MacBook M42A PT358811 DoC
Direct Plug-In AC-DC Adapter |Apple PA-1850 N/A N/A
Mouse HP MOE2UO CNP10300BB DoC
I/O CABLES
1/0 Cable List

Cable (Port # of identical |Connector [Cable Type Cable Length (m) |Remarks
No ports Type

1 AC 1 2P Non-shielded 1.8

2 Ethernet 1 Ethernet Non-shielded 3

3 DC 1 DC Non-shielded 1.75

4 usB 1 usB Non-shielded 0.6
TEST SETUP

The EUT is powered by AC source only during test. Test software exercised the radio card.
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

SETUP DIAGRAM FOR TESTS

AC SOURCE

Direct
Plug-In

AC-DC
Adapter
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

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 Date |Cal Due
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01179 |02/16/12 |02/26/14
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 [10/21/12 |10/21/13
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI 7 1000741 |08/08/12 |08/08/13
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI 7 N/A 08/21/12 |08/21/13
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 |08/08/12 |08/08/13
Antenna, Horn, 18 GHz EMCO 3115 C00945 |[11/12/12 |11/12/13
Antenna, Horn, 26.5 GHz ARA MWH-1826/B |C00980 (11/14/12 |11/14/13
Antenna, Horn, 40 GHz ARA MWH-2640/B [C00981 |06/14/11 |06/14/13
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences |JB1 N/A 02/07/12 |03/06/14
Preamplifier, 26.5 GHz Agilent / HP 84498 C00749 |10/19/12 |10/19/13
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 [10/22/12 |10/22/13
Preamplifier, 40 GHz Miteq NSP4000-SP2 (C00990 |08/02/11 (08/02/13
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 [12/20/11 |12/30/13
P-Series single channel Power Meter |Agilent/ HP N1911A N/A 07/27/12 |07/27/13
Peak / Average Power Sensor Agilent / HP E9323A N/A 07/26/12 |07/26/13
LISN, 30 MHz FCC 50/250-25-2 C00626 |12/13/11 |01/13/14
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

7. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

7.1. 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 2.055| 2.090 0.983| 98.3% 0.00 0.010
802.11n HT20 CDD 1.915( 1.940 0.987| 98.7% 0.00 0.010
802.11n HT20STBC 1.925] 1.945 0.990| 99.0% 0.00 0.010
802.11n HT40 SISO 0.9424| 0.9601 0.982| 98.2% 0.00 0.010
802.11n HT40 CDD 0.9449| 0.9627 0.982| 98.2% 0.00 0.010
802.11n HT40 STBC 0.9520] 0.9707 0.981| 98.1% 0.00 0.010
802.11ac VHT80 SISO 0.6000| 0.6133 0.978| 97.8% 0.10 1.667
802.11ac VHT80 CDD 0.5953| 0.6080 0.979| 97.9% 0.09 1.680
802.11ac VHT80 STBC 0.5979] 0.6105 0.979| 97.9% 0.09 1.673
7.2. MEASUREMENT METHOD FOR POWER AND PPSD

For output power measurement, KDB 789033 Method PM as described in section C) f) was
used.

For PSD measurement, KDB 789033 Method SA-1 was used when Duty Cycle is greater than
or equal to 98%.

For PSD measurement, KDB 789033 Method SA-2 was used when Duty Cycle is less than
98%.

7.3. MEASUREMENT METHOD FOR AVG SPURIOUS EMISSION
ABOVE 1 GHz

KDB 789033 Method VB with Power RMS Averaging is used.
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DATE: MAY 07, 2013

IC: 579C-A1521

DUTY CYCLE 802.11a MODE
- Agilent 10:07:51 Dec 10,2012 R T |Freg/Channel
A M2 2055 ms Contor F
Ref 30 dBm #Atten 30 B 0,82 dB entar -req
sk £.18000000 GHz
Log
10 Start Freq
dB/ 5.18000000 GHz
Offst
33.2
dB Stop Freq
£.18000000 GHz
CF Step
1.00000000 MHz
LgAv Auto Ilan
Center 5.180 000 GHz Span 0 Hz F Offset
Res BW 1 MHz VBW 3 MHz Sweep 3ms 601 pts) || Uurueu%uuu SHez
Trace X P Amplitude )
1 305 s 2.02 dBm
el .09 ms 022 dB ;
i w0 e Ptied Signal Track
o 2,058 ms 0.52 dB On Off
DUTY CYCLE 802.11n HT20 CDD MODE
W Agilenf 11:26:53 Dec 14,2012 R T |Freg/Channel
A MK 1915 ms Contor F
Ref 30 dBm #Atten 30 B entar -req
sk ] I T T £.74500000 GHz
LOg !;5.._.._. FENFANIS VPSR FPEPTERN I PV T T S T S i
10 Start Freq
dB/ 5.74800000 GHz
Offst
314
dB Stop Freq
£.74500000 GHz
CF Step
500000000 MHz
LgAv Auto tilan
Center 5.745 000 GHz Span 0 Hz F Offset
Res BW 5 MHz VBW 50 MHz Sweep 2.52 ms 601 pts) || Uurueu%uuu SHez
Trace X P Amplitude )
i1 2821 ps 19.19 dBm
1 154 ms 0.34 dB ;
i1 2024 ps 16.24 dBm Slgnal TraCk
o 1915 ms 3.20 dB On Off
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DUTY CYCLE 802.11n HT20 STBC MODE

e Agilent 11:22:33 Jan 7, 2013

R T

Freq/Channel

Atten 10 (B

Ref 30 dBm

A MEr2 1.925 ms

4.51 dB

PR

Center Freq
£.18000000 GHz

Start Freq
£.18000000 GHz

Stop Freq
£.18000000 GHz

#LghAv

CF Step
5.00000000 MHz
Auto [NET

Center 5.180 000 GHz
Res BW 5 MHz

VBW 8 MHz

Span 0 Hz
Sweep 3 ms (601 pts)

Trace
mn
(1
mn
(1

X, Az
465 ps
1.945 ms
435 ps
1.925 ms

Amplitude
19.90 dBm
285 dB
18.24 dBm
4.51 dB

Freq Offset
0.00000000 Hz

Signal Track

On off

DUTY CYCLE 802.11n HT40 SISO MODE

- Agilenf 10:20:51 Mar 18, 2013

R T

Freq/Channel

Ref 30 dBm

#Atten 30 dB

A Wkr2 942.4 ps
7.05 dB

#Feak

16 | |

T

Center Freq
5.19000000 GHz

R !

©

Start Freq
519000000 GHz

Stop Freq
£.19000000 GHz

LghAv

CF Step
£.00000000 MHz
Auto hdan|

Center 5.190 D00 GHz
Res BW 5 MHz

#VBW § MHz

Span 0 Hz
Sweep 1.52 ms (601 pts)

Trace
mn
(1
m
n

X, fcis
2957 |15
2501 ps
2635 |15
242 4 s

Amplitude
15.90 dBm
2.1z dB
10.94 dBm
7oz de

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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DATE: MAY 07, 2013
IC: 579C-A1521

DUTY CYCLE 802.11n HT40 CDD MODE

- Agilent 10:45:53 Dec 17,2012

R T

Freq/Channel

Ref 31 dBm Atten 10 (B

A Mkr2 9449 ps

3.02 dB

#Feak

Center Freq
£.76500000 GHz

Start Freq
£.75500000 GHz

Stop Freq
£.75500000 GHz

LgAv

CF Step
8.00000000 MHz
Auto [NET

Center 5.755 000 GHz
Res BW 8 MHz

VBW 8 MHz

Span 0 Hz
Sweep 1.52 ms {601 pts)

Trace
mn
(1
mn
(1

X foxis
1372 s
0827 s
154.5 s
2348 s

Amplitude
1716 dBm
-1.45 dB
12,63 dBm
3.0z dB

Freq Offset
0.00000000 Hz

Signal Track
On off

DUTY CYCLE 802.11n HT40 STBC MODE

e Agilenf 11:12:55 Jan7,2013

R T

Freg/Channel

Ref 30 dBm

Atten 10 (B

AMkr2 952 ps

5.23 dB

#Peak N

Center Freq
5.19000000 GHz

Log I
10 &

| |
L

dB/

Offst

Start Freq
£.19000000 GHz

324

dB

Stop Freq
5.19000000 GHz

#LghAv

CF Step
5.00000000 MHz
Auto Man

Start 5.190 000 GHz
Res BW 5 MHz

VBW 8 MHz

Stop 5.190 000 GHz
Sweep 1.6 ms {601 pts)

M atker Trace
1R 1
14
ZR
24

X Pois

3253 s

9707 p=
394 ps
052 =

Amplitude
18.23 dBm
-2.58 dB
9.41 dBm
5.22 dB

Freq Offset
0.00000000 Hz

Signal Track
Cin Off
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DATE: MAY 07, 2013
IC: 579C-A1521

DUTY CYCLE 802.11ac VHT80 SISO MODE

- Agilenf 09:58:41 Mar 21,2013

R T

Freq/Channel

Ref 38.1 dBm

Atten 10 dB

A Mkr2 B0 ps

427 dB

#Feak

Center Freq
577500000 GHz

Log

10
dB/

Offst

Start Freq
577500000 GHz

38.1

dB

Stop Freq
577500000 GHz

LgAv

CF Step
8.00000000 MHz
Auto Man

Center 5.775 000 GHz
Res BW 8 MHz

#VBW § MHz

Span 0 Hz
Sweep 1.6 ms {601 pts)

Trace
m
m
mn
m

X s
502 s
6133 ps
6213 s
500 s

Amplitude
13.96 dBm
-2.21dB
7.42 dBm
427 dB

Freq Offset
0.00000000 Hz

Signal Track
Off

L

On

DUTY CYCLE 802.11ac VHT80 CDD MODE

- Agilent 10:57:05 Mar 18,2013

R T

Freq/Channel

Ref 30 dBm #Atten 30 dB

A Wkr2 5953 ps
4.65 dB

#Peak | l 1w
Log [
10

e d |

dB/

Offst

Center Freq
521000000 GHz

Start Freq
521000000 GHz

11

dB

Stop Freq
5.21000000 GHz

LghAv

CF Step
8.00000000 MHz
Auto hdan|

Center 5.210 D00 GHz
Res BW 8 MHz

#VBW § MHz

Span 0 Hz
Sweep 1.52 ms 601 pts)

X, fcis
4508 15

608 s
453 6 |15
5053 s

Amplitude

17.23 dBm
277 dB

15.35 dBm
465 dB

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

DUTY CYCLE 802.11ac VHT80 STBC MODE

e Agilent 11:09:41 Mar 18, 2013 BT harker
& Mkr2 5979 ps
Ref30 dBm #Atten 30 dB soads [ Select Marker
#Paak L T |
T e e L e e L N 1 PRSP PRI
10
dB/ Normal
Offst
1
dB Delta
Delta Fair
(Tracking Ref)
Lyfv Ref A
Center 5.210 000 GHz Span 0 Hz .
Span Pair
Res BW & MHz #VBW & MHz Sweep 1.52 ms (601 pts) =
pan Center
Maker Trace Type i Amplitude
1R ) Time 4535 s 18.25 dBm
1 0] Time 5105 ps 471dB
2R 1 Time B s 15.00 dBm Off
28 0] Time 597.9 s 592 dB
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8. ANTENNA PORT TEST RESULTS

8.1. 802.11a Legacy 1TX MODE IN THE 5.2 GHz BAND

8.1.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5180 20.33
Mid 5200 20.33
High 5240 20.33
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26 dB BANDWIDTH

BANDWIDTH LOW CH
we Agilent 13:43:15 Jan 7, 2013

R T

Frag/Channel

Ref 20 dBm Atten 10 dB

A Mkl 2033 MHz
0.49 dB

#Peak

Center Freq
518000000 GHz
Start Freq
515500000 GHz
Stop Freq
520500000 GHz

dBm

LgAv

CF Step
£.00000000 fHz
At hdan|

V1 s2
S3 FC

off):
FTun

Swp

Center 5.180 00 GHz

#Res BW 220 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

BANDWIDTH MID CH
- Agilent 13:47:34 Jan 7, 2013

R T

Frag/Channel

Ref 20 dBm Atten 10 dB

A Mkl 2033 MHz
0.59 dB

#Peak

Center Freq
520000000 GHz
Start Freq
517500000 GHz
Stop Freq
522500000 GHz

dBm

LgAv

CF Step
£.00000000 fHz
At hdan|

V1 s2
S3 FC

off):

FTun
Swp

Center 5.200 00 GHz

#Res BW 220 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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BANDWIDTH HIGH CH
e Agilent 13:55:53 Jan 7, 2013 R T |Fre§f(:hanne| I

A Mkel 2033 WHz Cortor F
Ref 20 dBm Atten 10 dB 0.27 dB enter -req
4P sk 5.24000000 GHz
Start Freq
5.21600000 GHz
B ; Stop Freq
. 5.26500000 GHz

-16.2
dBm CF Step

5.00000000 MHz
LgAv Auto lan

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 5.240 00 GHz Span 30 MHz ‘
#Res BW 220 kHz #WVBW 680 kHz #Sweep 100 ms (601 pts)
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8.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency[99% Bandwidth
(MHz) (MHz)
Low 5180 16.5050
Mid 5200 16.4885
High 5240 16.4770
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99% BANDWIDTH

BANDWIDTH LOW CH
e Agilent 13:4027 Jan 7, 2013 R T [ Measue |

[ I

Ch Frag 5.18 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I |
| (Channel Power
Ref 20 dBm Atten 10 B
#Samp ! Occupied BW
Log Sypplbitdon ol it Wl b d e Blh
10

dB/
Offst
324
dB

Multi Carrier

Center 5.180 00 GHz Span 30 MHz Pawer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

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

16.5050 MHz xdB 260048

Transmit Freq Error -57.312 kHz 1M?£e
 dB Bandwidth 19.443 MHz* 0

BANDWIDTH MID CH
e Agilent 13:46:03 Jan 7, 2013 R T | Weasure
I I

Ch Frag 52 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I |

| (Channel Power

Ref 20 dBm Atten 10 dB
#Samp | . Occupied Bw
Log L LTI O Sl M M L TR, UMy L

10
dB/ e
offst [l 1L LAl c
324
dB

Multi Carrier

Center 5.200 00 GHz Span 30 MHz Pawer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

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

16.4885 MHz xdB 260048

Transmit Freq Error -BB.706 kHz 1M?£e
 dB Bandwidth 19.309 MHz* 0
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BANDWIDTH HIGH CH

e Agilent 13:53:10 Jan 7, 2013 R T | Measure |
l

Ch Freq 5.24 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

| Channel Power
Ref 20 dBm Atten 10 dB

#Samp Occupied BYY
Log L AT | | P

10

dB/ |
Offst o i (15 TPI ACP
324 L4}

dB ] ]
MUt Carrier

Center 5.240 00 GHz Span 30 WMHz Powrer

#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

- - Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDE
I

16.4775 MHz xdB  -26.00dB

Transmit Freq Error -59.472 kHz 1M?£e
x dB Bandwidth 19.305 MHz* °
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.1.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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DATE: MAY 07, 2013
IC: 579C-A1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5180 20.33 [16.5050 3.20
Mid 5200 20.33 (16.4885 3.20
High 5240 20.33 (16.4770 3.20
Limits
Channel | Frequency | FCC IC Max Power FCC IC PSD
Power EIRP IC Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5180 17.00 22.18 18.98 17.00 4.00 10.00 4.00
Mid 5200 17.00 22.17 18.97 17.00 4.00 10.00 4.00
High 5240 17.00 22.17 18.97 17.00 4.00 10.00 4.00
Duty Cycle CF (dB)| 0.00
Output Power Results
Channel | Frequency | Chain 1| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 14.00 14.00 17.00 -3.00
Mid 5200 14.10 14.10 17.00 -2.90
High 5240 14.00 14.00 17.00 -3.00
PSD Results
Channel | Frequency [ Chain 1| Total PSD PSD
Meas | Corr'd Limit Margin
PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 3.68 3.68 4.00 -0.32
Mid 5200 3.58 3.58 4.00 -0.42
High 5240 3.57 3.57 4.00 -0.43
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH

*RBW 1 MHz Marker 1 [Tl ]
0l.Jan 03 01:25 VBW 3 MHz
Ref 10 dBm Att 10 4B SWT 20 ms 5,.178830000 G

10 Offpet 32 1

e | ]

Center 5.18 GHz Span 30 MHzZ

Date: 1.JAN.2003 01:25:17

OUTPUT POWER AND PSD, Chain 1 MID CH

® *REW 1 MH=z Marker 1 [T
11.J 3 31 *VBW 3 MHz .
£5.128650000 GHz

Ref 10 dBm SWT 20 ms

10 Offpet 32

|

Center 5.2 GHz Span 30 MHz

Date: 1.JAN.2003 01:31:23
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REPORT NO: 12U14745-8

FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 1 HIGH CH

® ...

Ref 10

dBm

*REW 1
VBW 3
SWT 2

MHz Marker 1 [T1 ]
MHz 3.57
0 ms2 5.238410000 GHz

10 Off

pet 32

| b

e —

Center 5.24 GHz

Date: 1.JAN.Z003

01:38:57

Span 30 MHz
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.1.4. 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 5200 13.36 3.58 0.00 9.78 13 | -3.22
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION

PEAK EXCURSION MID CH
- Agilent 09:57:56 Jan 10, 2013 R T [|Freg/Channel

Mkr1 5.197 70 GHz Conter F

Ref32.4 dB Atten 10 dB 1336 dB enter Freq
ﬁe dabm en [} dbom 520000000 GHZ
#Peak
Log
10 Start Freq
dB/ N 518500000 GHz
Offst
324
dB Stop Freq

5.21600000 GHz

CF Step

3.00000000 mMHz
LygAv Auto [GET

M1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aif): .
ETun Signal Track
Cin Off

Swp

Start 5.185 00 GHz Stop 5.215 00 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.2. 802.11n HT20 CDD 2TX MODE IN THE 5.2 GHz BAND
8.2.1. 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 5180 20.67 20.50
Mid 5200 20.67 20.42
High 5240 20.75 20.42
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
s Agilent 11:02:35 Dec 18, 2012

R T

Freg/Channel

Ref 20 dBm Atten 10 dB

A Mkrl 2067 MHz
0.35 dB

#FPeak
Log

10
dB/

Offst
324

dB
Dl

Center Freq
518000000 GHz
Start Freq
515500000 GHz
Stop Freqg
520500000 GHz

-15.1
dBm

LgAv

CF Step
5.00000000 fWHz
Auto Man|

V1 s2
S3 FC

off):
FTun

Swp

Center 5.180 00 GHz

#Res BW 240 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

BANDWIDTH Chain 0 MID CH
s Agilent 11:17.29 Dec 18, 2012

R T

Freg/Channel

Ref 20 dBm Atten 10 B

A Mkrl 2067 MHz
0.45 dB

#Peak
Log

10
dB/

Offst
324

dB
Dl

Center Freq
520000000 GHz
Start Freq
517500000 GHz
Stop Freq
522500000 GHz

150
dBm

LgAv

CF Step
5.00000000 MHz
Auta tlan)

V1 52
S3 FC

off):

FTun
Swp

Center 5.200 00 GHz

#Res BW 240 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

——
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

BANDWIDTH Chain 0 HIGH CH

- Agilent 11:32:54 Dec 18, 2012

ROT

|Fre§fChanneI |

Ref 20 dBm

Atten 10 dB

A Mkrl 2075 MHz
-0.09 dB

#Peak

]l

Center Freq
5.24000000 GHz
Start Freq
£.21500000 GHz
Stop Freq
£.26500000 GHz

146
dBm

LgAv

CF Step
£.00000000 hHz
Auto Man

V1 52
S3 FC

off):

FTun
Swp

Center 5.240 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
s Agilent 11:09.59 Dec 18, 2012

ET

|Fre§fChanneI |

Ref 20 dBm

Atten 10 dB

A Mkrl 2050 MHz
-1.35 dB

#Peak
Log

10
dB/

Offst
324

dB
Dl

Center Freq
5.18000000 GHz
Start Freq
515500000 GHz
Stop Freq
520500000 GHz

148
dBm

LgAv

CF Step
£.00000000 hHz
Auto hdan|

V1 52
53 FC

off):

FTun
Swp

Center 5.180 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

BANDWIDTH Chain 1 MID CH
e Agilent 11:22:22 Dec 18, 2012 F T |Freg/Channel

& bkrl 20,42 MHz Conter F

enter Freq

Ref 20 dBm Atten 10 dB -0.09 dB
#Peak 5.20000000 GHz

Log

Start Frag
5.17500000 GHz
. Stop Freq
522500000 GHz

dBm | 41, CF Step

5.00000000 MHz
LygAv Auto Man|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp on O

Center 5.200 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #WVBW 680 kHz #Sweep 100 ms (601 pts)

BANDWIDTH Chain 1 HIGH CH
% Agilent 11:38:63 Dec 18, 2012 R T |Freg/Channel

A bkl 20042 WHz Conter F

enter Fred
Ref 20 dBm Atten 10 dB -0.76 dB
#Paak 5.24000000 GHz
Log
10 Start Freq
dB/ 521500000 GHz
Offst
324
dB Stop Freq
DI 5.26500000 5Hz

154
dBm CF Step
|l 5.00000000 MHz

LgAv Auto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 5.240 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #WBW 680 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW |99% BW
Chain O [ Chain 1

(MHz) (MHz) [ (MHz)
Low 5180 17.7217| 17.7031
Mid 5200 17.7120( 17.7066
High 5240 17.7045| 17.6986
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

% Agilent 11:01:08 Dec 18, 2012 R T [ Measue |
[

Ch Freg £.18 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

Channel Power
Project:
Ref 20 dBm Atten 10 dB
#Samp ‘ Occupied BW

N LR .._J‘ l"[',‘(:':i

dB ] ]
Multi Carrier

Center 5.180 00 GHz Span 30 MHz Pawer

#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)
Power Stat |

Occupied Bandwidth Occ BW % Pwr  99.00 % CODR
17.7217 MHz xdB 2600 9B

Transmit Freq Errar -70126 kHz 1M?£e
x dB Bandwidth 19.724 MHz* °

99% BANDWIDTH, Chain 0 MID CH
- Agilent 11:15:45 Dec 18, 2012 R T | heasure I
l |

Ch Freq 52 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I |

Channel Power

Ref 20 dBm Atten 10 dB

#Samp | | i

Log St ot st Ao b Ll e dvisududl o) ccupied BYY
10
dB/
Offst L a1 ) C
324
dB

Multi Carrier
Power

Center 5.200 00 GHz Span 30 MHz
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

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

17.7120 MHz xdB 260048

Transmit Freq Error -74.384 kHz
% dB Bandwidth 19.665 MHz*

Wlore
10f2
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 0 HIGH CH
- Agilent 11:30:43 Dec 18,2012

R T | hWeasure |

|
Ch Freq 524 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I |
| (Channel Power
Ref 20 dBm Atten 10 B
#Samp | | | Occupied B
Log ® I [P, h ki P
10 T3
> <«
Offst | AL ACP
32.4 AN
dB ] ]
Multi Carrier
Center 5.240 00 GHz Span 30 WMHz Powrer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)
- . Fower Stat
Occupied Bandwidth Occ B % Purr 99.00 % CCDF
17.7045 MHz xdB  -Z6.00 dB
Transmit Freq Error -70.963 kHz 1M?£e
% dB Bandwidth 19.743 MHz* 0

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
i Agilent 11:08:16 Dec 18, 2012

R T | hWeasure |

Ch Freg 518 GHz

Trig  Free Meas Off

Oceupied Bandwidth Averages: 100

| (Channel Power

Ref 20 dBm Atten 10 dB

#Samp |

Log <

Occupied BWY

10

dB/

Offst

324

dB

Multi Carrier

Center 5.180 00 GHz

#Res BW 300 kHz VBW 910 kHz

#Sweep 100 ms (601 pts)

Span 30 MHz Power

Occupied Bandwidth
17.7031 MHz

-74.893 kHz
19.664 MHz"

Transmit Freq Error
¥ dB Bandwidth

Dec BYY % Pwr
¥ dB

Power Stat

59.00 % CCDF

-26.00 dB

Wlore
10f2
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 1 MID CH

i Agilent 11:20:42 Dec 18, 2012

R T | Measure |

Ch Freq

Occupied Bandwidth

52 GHz

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm Atten 10 dB

#Samp

| Channel Power

‘ Occupied BW

dB

Center 5.200 00 GHz

#Res BW 300 kHz VBW 910 kHz

Span 30 MHz

#Sweep 100 ms (601 pts)

‘ }'\CP

Multi Carrier
Powvier

FPower Stat |

Occupied Bandwidth
17.7066 MHz

-72.966 kHz
19.711 MHz"

Transmit Freq Error
# dB Bandwidth

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

CCDF

MWore
10f2

99% BANDWIDTH, Chain 1 HIGH CH

- Agilent 11:36:16 Dec 18, 2012

R T | Measure |

Ch Freg 5.24 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Meas Off

Ref 20 dBm Atten 10 (B

#Samp

Log
10

Channel Power

Occupied BW)

dB/

Offst

324

dB

Center 5.240 00 GHz

#Res BW 300 kHz VBW 910 kHz

Span 30 MHz

#Sweep 100 ms (601 pts)

Multi Carrier
Power

Occupied Bandwidth
17.6986 MHz

-64. 683 kHz
19.616 MHz*

Transmit Freq Error
 dB Bandwidth

Occ BYY % Pwr
¥ dB

99.00 %
-26.00 dB

Power Stat
CCDF

hWore
10f2
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.2.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

IC RSS-210 A9.2 (1)

The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is
less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered 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)
3.20 2.20 2.73

For PSD, the two chains are considered 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)
3.20 2.20 5.72
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated [Uncorrelated
26 dB 99% | Directional | Directional
BW BW Gain Gain
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5180 20.5 17.6 5.72 2.73
Mid 5200 20.4 17.7 5.72 2.73
High 5240 20.4 17.7 5.72 2.73
Limits
Channel | Frequency | FCC IC Max Power FCC IC PSD
Power EIRP IC Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) [ (dBm)
Low 5180 17.00 22.46 19.73 17.00 4.00 10.00 4.00
Mid 5200 17.00 22.48 19.75 17.00 4.00 10.00 4.00
High 5240 17.00 22.48 19.75 17.00 4.00 10.00 4.00
Duty Cycle CF (dB)| 0.00
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 10.10 10.00 13.06 17.00 -3.94
Mid 5200 10.10 9.90 13.01 17.00 -3.99
High 5240 10.26 10.00 13.14 17.00 -3.86
PSD Results
Channel | Frequency | Chain O [Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5180 0.681 0.242 3.48 4.00 -0.52
Mid 5200 0.600 0.191 3.41 4.00 -0.59
High 5240 0.595 0.255 3.44 4.00 -0.56
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH
e Agilent 20:00:57 Mar 7, 2013 R T |Freg/Channsl

Mkr1 5.178 65 GHz Conter F

ener Fred

E:L(ZO dBm Atten 10 (B 0.681 dBm 5 18000000 GHe
#Avg

Start Freq

5.16500000 GHz

Stop Freq

5. 19500000 GHz

CF Step
. 3.00000000 MHz
#PAvyg Auto tlan|
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

”Fﬁ}f,,, Signal Track
On Off

Swp

Center 5.180 00 GHz Span 30 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

OUTPUT POWER AND PSD, Chain 0 MID CH
@ Agilent 20:05:01 Mar7, 2013 R T |Freg/Channel

Mkr1 5.201 10 GHz Conter F

enter Freq

E:L(Zl] dBm Atten 10 dB 0.600 dBm £ 20000000 GHa
#hvyg
Log

10 Start Freq

dB/ £.18500000 GHz
(Hfst
38.1

dB Stop Freq

5.21500000 GHz

CF Step
. 3.00000000 MHz
#PAvg Auto Mtan
100

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Swp

Center 5.200 00 GHz Span 30 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14745-8

FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 0 HIGH CH

e Agilent 20:06:44 Mar 7, 2013 R T |Fre§f(:hanne| I
Mkr1 5.239 00 GHz Conter E
enier Fred
5:1(20 dBm Atten 10 (B 0.595 dBm £ 94000000 GHe
#Avyg
Log
10 Start Freq
dB/ o £.22500000 GHz
Offst
38.1
JB Stop Freqg
5.25500000 GHz
CF Step
N 3.00000000 MHz
#PAvy Auto hian|
100
w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA
l Signal Track
FTun 1gnal lrac
Swp On off
Center 5.240 00 GHz Span 30 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH
e Agilent 20:02:00 Mar 7, 2013

R T

Freq/Channel

Ref 20 dBm

Atten 10 dB

Mkr1 5.178 85 GHz
0.242 dBm

#hvg
Log

10
dB/

Offst
38.1

dB

Center Freq
518000000 GHz
Start Freq
516500000 GHz
Stop Freq
5.19500000 GHz

#PAvyg
100

CF Step
3.00000000 MHz
Auto hdan|

W1 52
53 F§

AR
aff):

FTun
Swp

Center 5.180 00 GHz
#Res BW 1 MHz

VEW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12U14745-8

FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 1 MID CH
- Agilent 200357 Mar7, 2013

R T

Peal Search

Ref 20 dBm

Atten 10 dB

Mkr1 5.199 00 GHz
0.191 dBm

#hvy

| Mext Fealk
| Mext Pk Right
| Mext Pl Left

#PAvyg
100

‘ Min Search

W1 52
S3 F§

AA

aff}:
FTun

Swp

Center 5.200 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 30 MHz
Sweep 1 ms (601 pts)

| Pk-Pk Search

| MWkr © CF
More
10of2

OUTPUT POWER AND PSD, Chain 1 HIGH CH
v Agilent 20:08:08 Mar 7, 2013

R T

Freq/Channel

Ref 20 dBm

Atten 10 (B

Mkr1 5.241 00 GHz
0.255 dBm

#hvy

Center Freq
5.24000000 GHz
Start Freq
5.22500000 GHz
Stop Freq
525500000 GHz

#PAvyg
100

CF Step
3.00000000 MHz
Auto hdan

W1 52
S3 FS§

AR
aff}:

FTun

Swp

Center 5.240 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 30 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.2.4. 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 7.693 0.600 0.00 7.09 13 | -5.91
Chain 1
Channel |Frequency| PK Level PSD DCCF Peak Excursion [Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB)| (dB)
Mid 5200 8.724 0.191 0.00 8.53 13 | -4.47
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 0

PEAK EXCURSION, Chain 0 MID CH
e Agilent 20:13:45 Mar 7, 2013 R T |FreqgiChannel

Mkr1 5.201 40 GHz Corter E

Ref 20 dB Atten 10 dB 7.693 dB enter Freq
ﬁe . abm tten [} dabom 520000000 GHZ
#Peak
Log
10 Start Freq
dB/ £.18500000 GHz
Offst
38.1
dB Stop Freq

5.21500000 GHz

CF Step

. 3.00000000 MHz
2P Avyg At tlan|
100

V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aif): .
ETun Signal Track
Swp On off

Center 5.200 00 GHz Span 30 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 1

PEAK EXCURSION, Chain 1 MID CH
e Agilent 20:14:27 Mar 7, 2013 R T |FreqgiChannel

Mkr1 5.198 70 GHz Corter E

Ref 20 dB Atten 10 dB 8.724 dB enter Freq
ﬁe . abm tten [} dabom 520000000 GHZ
#Peak
Log
10 Start Freq
dB/ £.18500000 GHz
Offst
38.1
dB Stop Freq

5.21500000 GHz

CF Step

. 3.00000000 MHz
2P Avyg At tlan|
100

M1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aif): .
ETun Signal Track
On off

Swp

Center 5.200 00 GHz Span 30 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.3. 802.11n HT20 BF 2TX MODE IN THE 5.2 GHz BAND

Covered by testing HT20 CDD 2TX mode, the power per chain used for HT20 CDD 2TX mode
is the same power per chain that will be used for HT20 BF 2TX mode. However, since BF is
correlated and CDD is uncorrelated for output power, the section below for output power using
correlated AG for this BF mode shows it is still compliant.

8.3.1. OUTPUT AVERAGE POWER

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered 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)
3.20 2.20 5.72
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated
26 dB 99% | Directional
BW BW Gain
(MHz) (MHz) (MHz) (dBi)
Low 5180 20.5 17.6 5.72
Mid 5200 20.4 17.7 5.72
High 5240 20.4 17.7 5.72
Limits
Channel | Frequency | FCC IC Max Power
Power EIRP IC Limit
Limit Limit Power
(MHz) (dBm) | (dBm) (dBm) (dBm)
Low 5180 17.00 22.46 16.74 16.74
Mid 5200 17.00 22.48 16.76 16.76
High 5240 17.00 22.48 16.76 16.76
Duty Cycle CF (dB)| 0.00
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 10.10 10.00 13.06 16.74 -3.68
Mid 5200 10.10 9.90 13.01 16.76 -3.75
High 5240 10.26 10.00 13.14 16.76 -3.62
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.4. 802.11n HT20 STBC 2TX MODE IN THE 5.2 GHz BAND
8.4.1. 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 5180 20.67 20.58
Mid 5200 20.83 20.58
High 5240 20.75 20.50
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
s Agilent 142127 Dec 18, 2012 R T [Freg/Channel

A Wkl 20067 MHz Center F

enter Freq
Ref 20 dBm Atten 10 dB -0.33dB
#Ppak &£.18000000 GHz
Log |
10 Start Freq
dB/ 515500000 GHz
Offst
324
dB Stop Freq
DI <& o] £.20500000 GHz

4153
dBm CF Step
i 5.00000000 MHz
LgAv Auto Man
V1 S2 Freq Offset
S3 FC 0.00000000 Hz
aff): Signal Track
FTun anat frec
Swp on -

Center 5.180 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #VBW 680 kHz #Sweep 100 ms {601 pts)

BANDWIDTH Chain 0 MID CH
- Agilent 14:3458 Dec 18, 2012 R T [Freg/Channel

A bkl 20083 WHz Conter F

enter Freq
Ref 20 dBm Atten 10 dB 0.53 dB
#Paak £.20000000 5Hz
Log
10 Start Freqg
dB/ 517500000 GHz
Ofst

32.4
dB Stop Freq
Dl 4 522500000 GHz

158
dBm | CF Step

5.00000000 MHz

LgAv Luto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

”Fﬁ}f,,, Signal Track
On Oif

Swp

Center 5.200 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #VBW 680 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

BANDWIDTH Chain 0 HIGH CH
- Agllent 1453:35 Dec 18,2012

ET

|Fre§fChanneI |

Ref 20 dBm Atten 10 dB

A Mkrl 2075 MHz
1.05 dB

#Feak

dB
Dl

Center Freq
£.24000000 GHz
Start Freq
521500000 GHz
Stop Freq
526500000 GHz

154
dBm

LgAv

CF Step
5.00000000 fHz
Auto Man

V1 52
S3 FC

aff):
FTun
Swp

Center 5.240 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH

W Agilenf 14:29:28 Dec 18, 2012

R T

Freg/Channel

Ref 20 dBm Atten 10 B

A Mkr1 2058 MHz
-0.35 dB

#Peak

Center Freq
518000000 GHz
Start Freq
515500000 GHz
Stop Freq
§.20500000 GHz

-15.2
dBm

LgAv

CF Step
5.00000000 fWHz
Auto Man|

V1 Ss2
S3 FC

off):

FTun
Swp

Center 5.180 00 GHz

#Res BW 240 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

BANDWIDTH Chain 1 MID CH
s Agilent 14:48:20 Dec 18, 2012 R T [Freg/Channel

A bAkr1 2058 MHz Conter F

enter Freq
Ref 20 dBm Atten 10 dB 0.50 dB
#Peak £.20000000 GHz
Log
10 Start Freqg
dB/ 5.17500000 GHz
Offst
324
dB Stop Freq
DI 4 = £.22500000 GHz

-15.3

dBm CF Step
HH £.00000000 MHz
LgAv Auto tulan|
V1 s2 Freq Offset
$3 FC 0.00000000 Hz
af: Signal Track
ETun ignal Trac
Swp on O

Center 5.200 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #VBW 680 kHz #Sweep 100 ms {601 pts)

BANDWIDTH Chain 1 HIGH CH
- Agilent 14:59:25 Dec 18, 2012 R T |Ereg/Channel

& Mkl 2050 MHz Corter E

Ref 20 dBm Atten 10 dB -0.58 dB enter Freq

4P esk 524000000 GHz
Log

Start Freq

521500000 GHz

. Stop Freq

526500000 GHz

dBm CF Step
£.00000000 hMHz

LgAv Auto Ilan|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Swp

Center 5.240 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #WBW 680 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW |99% BW
Chain O [ Chain 1

(MHz) (MHz) [ (MHz)
Low 5180 17.6779| 17.6947
Mid 5200 17.6852 | 17.6885
High 5240 17.6850| 17.6906
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

@ Agilent 14:18:55 Dec 18,2012 ROT | Measure |
|
Ch Freq 5.18 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |
| (Channel Power
Ref 20 dBm Atten 10 dB
#Samp [ [ [ | | QOccupied BW
Log - YPEST I PRPVTS P STV ISR SRTIRR TAREITY - P
10 S -
dB/ | 1
Offst feLi UL AL ACP
324
dB ] ]
Multi Carrier
Center 5,180 00 GHz Span 30 MHz Powver
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)
- - FPower Stat
Occupied Bandwidth Occ BW % Pur 99.00 % CCDF
17.6779 MHz xdB  -26.00 dB
Transmit Freq Error -72.154 kHz 1M?ge
¥ dB Bandwidth 19.652 MHz* 0

99% BANDWIDTH, Chain 0 MID CH
5 Agilent 14:33:45 Dec 18, 2012 R T [ Measure |
| |

Ch Freg 52 GHz Trig  Free Meas Off

Occupied Bandwidth Averages: 100 I |

Channel Paower

Ref 20 dBm Atten 10 dB
#Samp Occupied BW
Log g A S g b P et

10
dB/
(Hfst
324
dB

Multi Carrier

Center 5.200 00 GHz Span 30 MHz Powver
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)

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

17.6852 MHz xdB 260048

hlare

T it Freq E 74749 kH
ransmi req Error Z 1of2

¥ dB Bandwidth 19.724 MHz"
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 0 HIGH CH

- Agilent 14:51:24 Dec 18, 2012

ET

| hWeasure |

Ch Freg

Occupied Bandwidth

5.24 GHz

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm Atten 10 dB

| Channel Power

#Samp

Log
10

| ‘ Occupied BW

dB/

Offst

324

dB

‘ |
| ACP

Multi Carrier

Center 5.240 00 GHz

#Res BW 300 kHz VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

Power

Occupied Bandwidth
17.6850 MHz

-65.454 kHz
19.747 MHz*

Transmit Freq Error
# dB Bandwidth

Qoo By % Pwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wore
1of2

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

W Agilenf 14:28:01 Dec 18, 2012

R T

| heasure

Ch Freq 5.18 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100

Meas Off

Ref 20 dBm Atten 10 dB

| Channel Power

#Samp

Log

‘ Occupied BW)

10

dB/

Offst

324

dB

Center 5.180 00 GHz

#Res BW 300 kHz VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

ACF

Multi Carrier
FPaowier

Occupied Bandwidth
17.6947 MHz

-74.562 kHz
19.656 MHz"

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

hlore
10f2
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH, Chain 1 MID CH
i Agilent 14:46:17 Dec 18, 2012 R T | hWeasure
[ |

Ch Frag 52 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I |

Channel Power

Ref 20 dBm Atten 10 dB
#Samp L . Occupied BWY

ACF

Multi Carrier
Center 5.200 00 GHz Span 30 MHz Pawer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

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

17.6885 MHz xdB 260048

Transmit Freq Error -78.730 kHz 1M?£e
 dB Bandwidth 19.684 MHz* 0

99% BANDWIDTH, Chain 1 HIGH CH
W Agilent 14:58:112 Dec 18, 2012 BT | heasure I

Ch Freq 524 GHz Trig  Free Meas Off

Occupied Bandwidth Averages: 100 I |

| Channel Fower
Ref 20 dBm Atten 10 B
#Samp | Occupied BW
Log MEHIERE BT RR LA SRS (A LLANT T
10
dB/ I |
Offst | Ll b MAL ACP
324 —_————

dB

MUt Carrier
Center 5.240 00 GHz Span 30 WMHz Power
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

- - Fower Stat
Occupied Bandwidth Occ BYW % Pwr  59.00 % CCDF

17.6906 MHz xdB  -26.00dB

Transmit Freq Error -69.664 kHz 1M?£e
x dB Bandwidth 19.685 MHz* °
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.4.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated 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)
3.20 2.20 2.73
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5180 20.58 (17.6779 2.73
Mid 5200 20.58 (17.6852 2.73
High 5240 20.50 (17.6850 2.73
Limits
Channel | Frequency | FCC IC Max Power FCC IC PSD
Power EIRP IC Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5180 17.00 22.47 19.74 17.00 4.00 10.00 4.00
Mid 5200 17.00 22.48 19.75 17.00 4.00 10.00 4.00
High 5240 17.00 22.48 19.75 17.00 4.00 10.00 4.00
Duty Cycle CF (dB){ 0.00
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 11.10 11.20 14.16 17.00 -2.84
Mid 5200 11.21 10.98 14.11 17.00 -2.89
High 5240 11.20 11.10 14.16 17.00 -2.84
PSD Results
Channel | Frequency | Chain 0 |Chain 1 Total PSD PSD
Meas Meas Corr'd Limit | Margin
PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5180 0.72 1.16 3.96 4.00 -0.04
Mid 5200 0.70 1.12 3.93 4.00 -0.07
High 5240 0.77 0.67 3.73 4.00 -0.27
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH
& . '

*REW 1 MHz Marker 1 [T
1.Jan 03 D&z2 TUEW 3 MHz
Ref 20 dBm “ALtt 20 dB SWT 20 s

z0 Offpet 3214 dB

Span 30 MAz

Date: 1.JAN.Z003 06:28:20

OUTPUT POWER AND PSD, Chain 0 MID CH
<§§> 11, X . :ﬁix i gif Marker -‘

Tef 20 dBm "Rt 20 4B SWT 20 m=

et 32

Date: 1.JAM.2003 06:35:26
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 0 HIGH CH

® REW 1 MHz Marker 1 (T1 ]
J1.Ja 03 0624 WVEW 3 MH= 0.77 dBPm

ref 20 dBm *ALt 20 4B SWT 20 ms E.23866R00O00 GHZ

20 Offpet 32|14 dB

= S— z o
. \
|1/ \
NeSrETT U

Center 5.24 GHz 3 MHEHz/ Span 30 MHz

Date: 1.JAN.Z2003 06:47:21

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH

Ref 20 dBm Att 20 dB SWT 20 ms 5.177750000 GHz

20 Offpet 32(4

Center 5.18 GH=z z/ Span 30 MH=z

Date: 1.JANM.2003 06:31:55
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REPORT NO: 12U14745-8

FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 1 MID CH

Ref 20

dBm

*REW 1 MHz Marker 1
VBW 3 MHZ
Att 20 4B SWT 20 ms

20 Off,

Eet 3214 d

Center 5.2 GHz

Date: 1l.JAN.2003

Span 30 MHz

06:41:55

OUTPUT POWER AND PSD, Chain 1 HIGH CH
®

Ref 20

ciBm

REW 1 MHz Marker 1 [TLl
VEW 3 MHz
Att 20 dB SWT 20 m= E.232410000

20 Off.

ot 3214

Date: 1.JAN.Z003

5:10
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.4.4. 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 9.23 0.70 0.00 8.53 13 | -4.47
Chain 1
Channel |Frequency | PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Mid 5200 10.95 1.12 0.00 9.83 13 | -3.17
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 0

PEAK EXCURSION, Chain 0 MID CH

4 Agilent 10:35:46 Jan 10,2013 R T [Freg/Channel

Mkr1 5.199% 15 GHz Center F
4 enter Fred
E;Lgi-l dBm Atten 10 (B 9.23 dBm 550000000 GHz
Start Freq
5.18500000 GHz
Stop Freq
£.21500000 GHz

CF Step
3.00000000 MHz
Auto Man|

M1 sz Freq Offset
S3 FC 0.00000000 Hz
AA

aif): .
ETun Signal Track
Swp On off

Center 5.200 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

Page 66 of 307

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

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




REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 1

PEAK EXCURSION, Chain 1 MID CH

H- Agilent 10:38:23 Jan 10,2013 R T |Freg/Channel

Mkr1 5.198 40 GHz Center F
4 enter Fred
E;Lgi-l dBm Atten 10 (B 10.95 dBm 550000000 GHz
Start Freq
5.18500000 GHz
Stop Freq
£.21500000 GHz

CF Step
3.00000000 MHz
Auto Man|

M1 sz Freq Offset
S3 FC 0.00000000 Hz
AA

aif): .
ETun Signal Track
Swp On off

Center 5.200 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.5.

802.11n HT20 CDD 3TX MODE IN THE 5.2 GHz BAND

8.5.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

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

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 [ Chain1 | Chain2
(MHz) (MHz) (MHz) (MHz)

Low 5180 20.75 20.42 20.67

Mid 5200 20.67 20.50 20.67

High 5240 20.67 20.50 20.92
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
5 Agilent 12:00:32 Dec 18, 2012

R T

Freg/Channel

Ref 20 dBm Atten 10 dB

A MErl 2075 MHz
0.75 dB

#Feak

Center Freq
£.18000000 GHz
Start Frag
5.15500000 GHz
Stop Freq
£.20500000 GHz

dBm

LgAv

CF Step
5.00000000 fWHz
Auto Man|

V1 Ss2
S3 FC

off):

FTun

Swp

Center 5.180 00 GHz

#Res BW 240 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

BANDWIDTH Chain 0 MID CH
s Agilent 13:38:48 Dec 18,2012

R T

Freg/Channel

Ref 20 dBm Atten 10 dB

A Mkrl 2067 MHz
-1.04 dB

#Peak

Center Freq
520000000 GHz
Start Freq
£.17500000 GHz
Stop Freq
£.22500000 GHz

-15.8
dBm

LgAv

CF Step
5.00000000 fWHz
Auto Man|

V1 S2
S3 FC

off):

FTun
Swp

Center 5.200 00 GHz

#Res BW 240 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

BANDWIDTH Chain 0 HIGH CH
- Agllent 13:52:09 Dec 18,2012

ET

|Fre§fChanneI |

Ref 20 dBm Atten 10 dB

A Mkrl 20067 MHz
0.29 dB

#Feak

Center Freq
£.24000000 GHz
Start Frag
521500000 GHz
Stop Freq
526500000 GHz

dBm

LgAv

CF Step
5.00000000 hHz
Ao hdan|

V1 s2
S3 FC

off):
FTun
Swp

Center 5.240 00 GHz

#Res BW 240 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH

W Agilent 12:07:43 Dec 18, 2012

R T

Freg/Channel

Ref 20 dBm Atten 10 dB

A Mkrl 2042 MHz
1.11 dB

#Peak

Center Freq
518000000 GHz
Start Freq
515500000 GHz
Stop Freqg
520500000 GHz

dBm

LgAv

CF Step
£.00000000 hHz
Auto hdan|

Vi1 S2
S3 FC

aff}:

FTun
Swp

Center 5.180 00 GHz

#Res BW 240 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

BANDWIDTH Chain 1 MID CH
e Agilent 13.44:54 Dec 18, 2012

R T [Freg/Channel

Ref 20 dBm

Atten 10 dB

A Mkl 20050 MHz
0.56 dB

#Peak

Center Freq
520000000 GHz

Start Freq
£.17500000 GHz

(II':-‘-
]|

Stop Freqg
522500000 GHz

-15.1
dBm

CF Step

LgAv

TG 5.00000000 MHz
Auto Man

V1 52
S3 FC

Freq Offset
000000000 Hz

off):
FTun

Signal Track
On Off

Swp

Center 5.200 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz ‘
#Sweep 100 ms {601 pts)

BANDWIDTH Chain 1 HIGH CH
s Agilent 13:55.29 Dec 18, 2012

R T |FrequhanneI |

Ref 20 dBm

Atten 10 dB

#Feak

A Mkt 20050 MHz
Center Freq
5.24000000 GHz

-0.08 dB
Start Frag
521500000 GHz

Stop Freq
£.26500000 GHz

dBm

CF Step

LgAv

5.00000000 hHz
Ao hdan|

V1 s2
S3 FC

off):

Freq Offset
0.00000000 Hz

FTun

Signal Track
On Off

Swp

Center 5.240 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

26 dB BANDWIDTH, Chain 2

BANDWIDTH Chain 2 LOW CH
i Agilent 13:22554 Dec 18, 2012

R T

Frag/Channel

Ref 20 dBm Atten 10 B

A bdkrl 2067 MHz
1.31 dB

#Peak

dB
Dl

Center Freq
518000000 GHz
Start Freq
515500000 GHz
Stop Freq
520500000 GHz

-15.8
dBm

LgAv

CF Step
5.00000000 tMHz
Auta tlan)

V1 S2
S3 FC

off}:
FTun

Swp

Center 5.180 00 GHz

#Res BW 240 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
000000000 Hz

Signal Track
On Oif

—

BANDWIDTH Chain 2 MID CH
e Agilent 13.48:22 Dec 18, 2012

R T

Frag/Channel

Ref 20 dBm Atten 10 B

A bdkrl 2067 MHz
1.04 dB

#Peak

dB
Dl

Center Freq
520000000 GHz
Start Freq
517500000 GHz
Stop Freq
522500000 GHz

15.6
dBm

LgAv

CF Step
5.00000000 tMHz
Auta tlan)

V1 S2
S3 FC

off}:

FTun
Swp

Center 5.200 00 GHz

#Res BW 240 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
000000000 Hz

Signal Track
On Oif

—
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

BANDWIDTH Chain 2 HIGH CH
i Agilent 140110 Dec 18,2012

ET

|Fre§fChanneI |

Ref 20 dBm

Atten 10 dB

A Mkrl 2052 MHz
-0.30 dB

#Feak

Center Freq
£.24000000 GHz
Start Frag
521500000 GHz
Stop Freq
526500000 GHz

dBm

LgAv

CF Step
5.00000000 hHz
Ao hdan|

V1 s2
S3 FC

off):

FTun

Swp

Center 5.240 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.5.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% BW [99% BW |99% BW
Chain 0| Chain 1| Chain 2
(MHz) (MHz) [ (MHz) | (MHz)
Low 5180 17.6757 | 17.6767| 17.6812
Mid 5200 17.6877 | 17.6801 | 17.6888
High 5240 17.6989| 17.6850 | 17.6956
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

% Agilent 11:57:24 Dec 18, 2012 R T [ Measue |
[

Ch Freq 5.18 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

| Channel Power
Bef 20 dBm Atten 10 B

#Samp | | Occupied BW
Log Dl ik e Bue, iyt biterud o b | il

10

dB/ ' |
offst [, ] ACP
32.4
dB

Multi Carrier

Center 5.180 00 GHz Span 30 MHz Power
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)

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

17.6757 MHz xdB 260048

Transmit Freq Error -B2.269 kHz 1M?ge
% dB Bandwidth 19.702 MHz* 0

99% BANDWIDTH, Chain 0 MID CH

% Agilent 13:37.00 Dec 18, 2012 R T [ Measure |
|

Ch Freq 52 GHz Trig  Free Meas Off

Occupied Bandwidth Averages: 100 I |

| Channel Power
Ref 20 dBm Atten 10 B
10

dB/ |
oftst [ 1| il ACP
32.4
dB

Multi Carrier

Center 5.200 00 GHz Span 30 MHz Power
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)

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

17.6877 MHz xdB 260048

Transmit Freq Error -B64.222 kHz 1M?ge
% dB Bandwidth 19.775 MHz* 0
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 0 HIGH CH
- Agilent 13:51:04 Dec 18,2012

R T | hWeasure |

Ch Freg 5.24 GHz

Trig

Meas Off

Free

Occupied Bandwidth Averages: 100

| Channel Power

Ref 20 dBm Atten 10 dB

#Samp

Log
10

Occupied BWY

dB/

Offst

324

dB

. ‘ ACF

Multi Carrier

Center 5.240 00 GHz

#Res BW 300 kHz VBW 910 kHz

Span

#Sweep 100 ms {601 pts)

30 MHz Power

Occupied Bandwidth
17.6989 MHz

-53.225 kHz
19.7593 MHz"

Occ BYY % Puwr
¥ dB

Transmit Freq Error
¥ dB Bandwidth

95.00 %
-26.00 dB

Power Stat
CCDF

hlore
10f2

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

W Agilent 12:08:02 Dec 18, 2012

R T | heasure |

Ch Freg 5.18 GHz

Trig

Free

Meas Off

Occupied Bandwidth Averages: 100

Ref 20 dBm Atten 10 dB

| Channel Power

#Samp |

|
Log Srp L bl 1o L

10

‘ Occupied BWY

dB/

Offst

324

‘ ACP

dB

Center 5.180 00 GHz

#Res BW 300 kHz VBW 910 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

Multi Carrier
Power

Occupied Bandwidth
17.6767 MHz

-06.057 kHz
19.653 MHz"

Oec BWWY % Pwr
% dB

Transmit Freq Error
¥ dB Bandwidth

95.00 %

260

Power Stat

CCDF
0 dB

hlore
10f2
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 1 MID CH

i Agilent 13:42:18 Dec 18, 2012

R T

| Measure

Ch Freq

Oceupied Bandwidth

5.2 GHz

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm Atten 10 B

| Channel Power

#Samp

10

|
Log l} | AT TR YT T NN PR

dB/

Offst

324

ACP

dB

| ‘ Occupied BW

Multi Carrier

Center 5.200 00 GHz

#Res BW 300 kHz VBW 910 kHz

Span 30 MHz

#Sweep 100 ms (601 pts)

Power

Occupied Bandwidth
17.6801 MHz

-94.579 kHz
19.5586 MHz"

Transmit Freq Error
¥ dB Bandwidth

Oec BWW % Pwr
% dB

99.00 %
-26.00 dB

Power Stat
CCDF

hlare
10f2

99% BANDWIDTH, Chain 1 HIGH CH

- Agilent 13:53:59 Dec 18, 2012

ET

| hWeasure

Ch Freg 5.24 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Meas Off

| (Channel Power

Ref 20 dBm Atten 10 dB

#Samp

Log > s b B

Occupied BWY|

10

dB/

Offst

324

dB

‘ ACF

Center 5.240 00 GHz

#Res BW 300 kHz VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

Multi Carrier
Paowier

Occupied Bandwidth
17.6850 MHz

-96.326 kHz
19.691 MHz*

Transmit Freq Error
 dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

hlore
10f2
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH
5 Agilent 13:19:43 Dec 18, 2012 R T

| By\iAvg |

| Res BW

Ch Freq 5.18 GHz Trig  Free

Occupied Bandwidth Averages: 100 I |

300.0 kHz
Auto hdan|

Ref 20 dBm Atten 10 B

Video By
910.0 kHz
Auto han|

#Samp

|
Log o sioably i m e Al Lo

VEWVWREW
3.00000
Auto Man|

10

dB/

Average

Offst

100

On Off

324
dB

Avg/VBEW Type

Log-Pwr (video) ¥

Center 5.180 00 GHz Span 30 MHz
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)

Auto hila

Occupied Bandwidth Occ BW % Pwr  99.00 %
17.6812 MHz xdB 2600 9B

Transmit Freq Error -86.009 kHz
% dB Bandwidth 19.711 MHz*

Span/REWY|
106
Auto Iulan|

99% BANDWIDTH, Chain 2 MID CH
e Agilent 13.47.06 Dec 18, 2012 R T

| Measure

Ch Freq 5.2 GHz Trig  Free

Occupied Bandwidth Averages: 100 I |

Meas Off

Ref 20 dBm Atten 10 B

| Channel Power

#Samp

Log

| ‘ Occupied BW

10
dB/ ' |
offst [ 1.1l 1l ACP
324

dB

Multi Carrier

Center 5.200 00 GHz Span 30 MHz
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)

Power

Occupied Bandwidth Occ BW % Pwr  99.00 %
17.6888 MHz xdB  -25.00 dB

Transmit Freq Error -83.706 kHz
% dB Bandwidth 19.661 MHz*

Power Stat
CCDF

hlare
10f2
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 2 HIGH CH

i Agilent 13:59:21

Dec 13, 2012

ET

| hWeasure |

Ch Freg

Occupied Bandwidth

5.24 GHz

Trig  Free

Averages: 100

Meas Off

| Channel Power

Ref 20 dBm

Atten 10 dB

#Samp

Log

10

Occupied BWY

dB/

Offst

324

dB

‘ ACF

Center 5.240 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

Multi Carrier
Powvier

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

Occ BYY % Puwr
¥ dB

17.6956 MHz

-759.3058 kHz
19.689 MHz"

95.00 %
-26.00 dB

Power Stat
CCDF

hlore
10f2
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.5.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna [ Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 2.33

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

Chain O | Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 7.07
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated | Uncorrelated
26 dB 99% | Directional | Directional
BW BW Gain Gain
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5180 20.42 (17.6757 7.07 2.33
Mid 5200 20.50 |17.6801 7.07 2.33
High 5240 20.50 (17.6850 7.07 2.33
Limits
Channel | Frequency | FCC IC Max Power FCC IC PSD
Power EIRP IC Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) [ (dBm)
Low 5180 17.00 22.47 20.14 17.00 2.93 10.00 2.93
Mid 5200 17.00 22.47 20.14 17.00 2.93 10.00 2.93
High 5240 17.00 22.48 20.15 17.00 2.93 | 10.00 2.93
Duty Cycle CF (dB)| 0.00
Output Power Results
Channel | Frequency [ Chain 0 |Chain 1| Chain 2 Total Power | Power
Meas Meas Meas Corr'd Limit [Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) dBm)| (dB)
Low 5180 7.10 7.10 7.40 11.97 17.00 -5.03
Mid 5200 7.06 7.30 7.42 12.03 17.00 | -4.97
High 5240 7.15 7.31 7.66 12.15 17.00 -4.85
PSD Results
Channel | Frequency | Chain 0 [Chain 1| Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit [Margin
PSD PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) dBm) | (dB)
Low 5180 -2.455 | -2.215 -1.661 2.67 2.93 -0.26
Mid 5200 -2.512 | -2.098 -2.077 2.55 2.93 -0.38
High 5240 -2.465 -1.885 -1.989 2.67 2.93 -0.26
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH
v Agilent 10:32:08 Mar 7, 2013 R T |FregiChannel

Mkr1 5.177 55 GHz Conter

4 ener Fred

E;L(ZIJ dBm Atten 10 dB 2.455 dBm 5 1A000000 GHz
FAvVY
Log

10 Start Freq

dB/ 516500000 GHz
Ofst
38.1

dB Stop Freq

5.19500000 GHz

CF Step
. 3.00000000 MHz
#PAvg Auto lan
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Center 5.180 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)

OUTPUT POWER AND PPSD, Chain 0 MID CH
e Agilent 10:44:05 Mar7, 2013 F T |Freg/Channel

Mkr1 5.197 15 GHz Conter

- ener Fred

E;L(ZIJ dBm Atten 10 dB 2.512 dBm 5 0000000 GHz
FAvVY
Log

10 Start Freq

dB/ 5.18500000 GHz
OHfst
38.1

dB Stop Freq

5.21500000 GHz

CF Step
. 3.00000000 MHz
#PAvg Auto lan
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Center 5.200 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

OUTPUT POWER AND PPSD, Chain 0 HIGH CH
e Agilent 11:01:52 Mar 7, 2013

R T |Fre§fChanneI |

Ref 20 dBm

Atten 10 dB

Mkr1 5.241 10 GHz
-2.465 dBm

#hvy

Center Freq
5.24000000 GHz
Start Freq
522500000 GHz
Stop Freq
525500000 GHz

#PAvyg
100

CF Step
3.00000000 kHz
Ao hdan|

W1 S2
S3 FS

AR
off}:

FTun

Swp

Center 5.240 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH
e Agilent 10:30:59 Mar 7, 2013

R T

Pealk Search

Ref 20 dBm

Atten 10 dB

Mkr1 5.182 80 GHz
-2.215 dBm

#hvy
Log

10
dB/

Offst
38.1

dB

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pk Left

#PAvg
100

‘ Min Search

W1 52
53 FS

AA

aff):
FTun

Swp

Center 5.180 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Pk-Pk Search

‘ Wikr © CF
hlore
10f2
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REPORT NO: 12U14745-8

FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

OUTPUT POWER AND PPSD, Chain 1 MID CH
- Agilent 10:47:11 Mar7, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

MEkr1 5.197 70 GHz
-2.098 dBm

#hvy
Log

10
dB/

Offst
38.1

dB

Center Freq
520000000 GHz
Start Freq
518500000 GHz
Stop Freq
5.21500000 GHz

#PAvg
100

CF Step
3.00000000 tMHz
Auta tlan)

W1 52
S3 FS

AA

off):
FTun
Swp

Center 5.200 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 30 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

OUTPUT POWER AND PPSD, Chain 1 HIGH CH
we Agilent 11:04:20 Mar 7, 2013

ET

|Fre§fChanneI |

Ref 20 dBm

Atten 10 dB

Mkr1 5.241 20 GHz
-1.885 dBm

#hvy
Log

Center Freq
5.24000000 GHz
Start Freq
522500000 GHz
Stop Freq
525500000 GHz

100

CF Step
3.00000000 kHz
Ao hdan|

W1 S2
S3 FS

AR
off}:

FTun
Swp

Center 5.240 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PPSD, Chain 2

OUTPUT POWER AND PPSD, Chain 2 LOW CH
e Agilent 10:34:40 Mar7, 2013 F T |Freg/Channel

Mkr1 5.181 70 GHz Conter

} ener Fred

E;L(ZIJ dBm Atten 10 dB 1.661 dBm 5 1A000000 GHz
FAvVY
Log

10 Start Freq

dB/ 516500000 GHz
Ofst
38.1

dB Stop Freq

5.19500000 GHz

CF Step
. 3.00000000 MHz
#PAvg Auto lan
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Center 5.180 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)

OUTPUT POWER AND PPSD, Chain 2 MID CH
d Agilent 10:48:37 Mar7, 2013 F T |Freg/Channel

Mkr1 5.201 90 GHz Conter

- ener Fred

E;L(ZIJ dBm Atten 10 dB 2.077 dBm 5 0000000 GHz
FAvVY
Log

10 Start Freq

dB/ 5.18500000 GHz
OHfst
38.1

dB Stop Freq

5.21500000 GHz

CF Step
. 3.00000000 MHz
#PAvg Auto lan
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Center 5.200 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8

FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

OUTPUT POWER AND PPSD, Chain 2 HIGH CH
e Agilent 11:08:55 Mar 7, 2013

R T |Fre§fChanneI |

Ref 20 dBm

Atten 10 dB

#hvy

ket 524125 GHz |
; enter Fred
1.989 dBm_ || -~ 54000000 GHz

Start Freq
522500000 GHz

Stop Freq
526500000 GHz

CF Step

#PAvyg
100

3.00000000 kHz
Ao hdan|

W1 S2
S3 FS

Fraq Offset

AA

0.00000000 Hz

off}:
FTun

Signal Track
On Off

Swp

Center 5.240 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 30 MHz ‘
Sweep 1 ms {601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.5.4. 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 6.069 -2.512 0.00 8.58 13 -4.42
Chain 1
Channel |Frequency | PK Level PSD DCCF [ Peak Excursion |Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB)| (dB)
Mid 5200 6.952 -2.098 0.00 9.05 13 -3.95
Chain 2
Channel |Frequency| PK Level PSD DCCF Peak Excursion [Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB)| (dB)
Mid 5200 8.105 -2.077 0.00 10.18 13 -2.82
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 0

PEAK EXCURSION, Chain 0 MID CH

e Agilent 10:51:53 Mar7, 2013 R T |Freg/Channel

Mkr1 5.201 35 GHz Center E
enter Fred
Bef ?0 dBm Atten 10 B 6.069 dBm £ 20000000 GHz
#Peak
Log
10 Start Freqg
dB/ 518500000 GHz
Offst
38.1
dB Stop Freq
521500000 GHz

CF Step
. 3.00000000 hMHz
#PAvyg Auto Mar|

100

Vi s2 Freq Offset

$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp on O

Center 5.200 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 1

PEAK EXCURSION, Chain 1 MID CH

e Agilent 10:52:59 Mar 7, 2013 R T |Freg/Channel

Mkr1 5.197 45 GHz Center E
enter Fred
Bef ?0 dBm Atten 10 B 6.952 dBm £ 20000000 GHz
#Peak
Log
10 Start Freqg
dB/ 518500000 GHz
Offst
38.1
dB Stop Freq
521500000 GHz

CF Step
. 3.00000000 hMHz
#PAvyg Auto Mar|

100

Vi s2 Freq Offset

$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp on O

Center 5.200 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 2

PEAK EXCURSION, Chain 2 MID CH

- Agilent 10:54:23 Mar7, 2013 R T [Freg/Channel

Mkr1 5.196 85 GHz Center E
enter Fred
Bef ?0 dBm Atten 10 B 8.105 dBm £ 20000000 GHz
#Peak
Log
10 Start Freqg
dB/ 518500000 GHz
Offst
38.1
dB Stop Freq
521500000 GHz

CF Step
. 3.00000000 hMHz
#PAvyg Auto Mar|

100

Vi s2 Freq Offset

$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp on O

Center 5.200 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.6.

802.11n HT20 BF 3TX MODE IN THE 5.2 GHz BAND

Covered by testing HT20 CDD 3TX mode, the power per chain used for HT20 CDD 3TX mode
is the same power per chain that will be used for HT20 BF 3TX mode. However, since BF is
correlated and CDD is uncorrelated for output power, the section below for output power using
correlated AG for this BF mode shows it is still compliant.

8.6.1. OUTPUT AVERAGE POWER

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

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

Chain O [ Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 7.07
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REPORT NO: 12U14745-8

FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated
26 dB 99% | Directional
BW BW Gain
(MHz) (MHz) (MHz) (dBi)
Low 5180 20.42 |17.6757 7.07
Mid 5200 20.50 |[17.6801 7.07
High 5240 20.50 (17.6850 7.07
Limits
Channel | Frequency | FCC IC Max Power
Power EIRP IC Limit
Limit Limit Power
(MHz) (dBm) | (dBm) (dBm) (dBm)
Low 5180 15.93 22.47 15.40 15.40
Mid 5200 15.93 22.47 15.40 15.40
High 5240 15.93 22.48 15.41 15.41
Duty Cycle CF (dB)| 0.00
Output Power Results
Channel | Frequency | Chain 0 [Chain 1| Chain 2 Total Power | Power
Meas Meas Meas Corr'd Limit [Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dB)
Low 5180 7.10 7.10 7.40 11.97 15.40 -3.43
Mid 5200 7.06 7.30 7.42 12.03 15.40 | -3.37
High 5240 7.15 7.31 7.66 12.15 15.41 -3.26
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.7.

802.11n HT20 STBC 3TX MODE IN THE 5.2 GHz BAND

8.7.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

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

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 [ Chain1 | Chain2
(MHz) (MHz) (MHz) (MHz)

Low 5180 20.42 20.58 20.33

Mid 5200 20.50 20.67 20.42

High 5240 20.42 21.00 20.42
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
5 Agilent 16:35:48 Dec 19, 2012

R T

Freg/Channel

Ref 20 dBm Atten 10 dB

A Mkrl 2042 MHz
0.91 dB

#Feak

Center Freq
£.18000000 GHz
Start Frag
5.15500000 GHz
Stop Freq
£.20500000 GHz

dBm

LgAv

CF Step
5.00000000 fWHz
Auto Man|

V1 Ss2
S3 FC

off):

FTun

Swp

Center 5.180 00 GHz

#Res BW 220 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

BANDWIDTH Chain 0 MID CH
- Agilent 17.00:24 Dec 19,2012

R T

Freg/Channel

Ref 20 dBm Atten 10 dB

A MErl 2050 MHz
-0.46 dB

#Peak

Center Freq
520000000 GHz
Start Freq
£.17500000 GHz
Stop Freq
£.22500000 GHz

-15.5
dBm

LgAv

CF Step
5.00000000 fWHz
Auto Man|

V1 S2
S3 FC

off):

FTun
Swp

Center 5.200 00 GHz

#Res BW 220 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

BANDWIDTH Chain 0 HIGH CH
@ Agilent 1720118 Dec 19,2012

ET

|Fre§fChanneI |

Ref 20 dBm Atten 10 dB

A Mkrl 2042 MHz
-1.30 dB

#Feak

Center Freq
£.24000000 GHz
Start Frag
521500000 GHz
Stop Freq
526500000 GHz

dBm

LgAv

CF Step
5.00000000 hHz
Ao hdan|

V1 s2
S3 FC

off):
FTun
Swp

Center 5.240 00 GHz

#Res BW 220 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH

W Agilenf 16:40:26 Dec 19, 2012

R T

Freg/Channel

Ref 20 dBm Atten 10 dB

A Mkr1 2058 MHz
0.21 dB

#Peak

Center Freq
518000000 GHz
Start Freq
515500000 GHz
Stop Freqg
520500000 GHz

dBm

LgAv

CF Step
£.00000000 hHz
Auto hdan|

Vi1 S2
S3 FC

aff}:

FTun
Swp

Center 5.180 00 GHz

#Res BW 220 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

BANDWIDTH Chain 1 MID CH
- Agilent 17.05:21 Dec 19, 2012

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mkl 2067 MHz
0.47 dB

#Peak

dB
]|

Center Freq
520000000 GHz
Start Freq
517500000 GHz
Stop Freqg
522500000 GHz

-15.0
dBm

LgAv

CF Step
5.00000000 MHz
Auto Man

V1 52
S3 FC

off):
FTun

Swp

Center 5.200 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

—

BANDWIDTH Chain 1 HIGH CH
s Agilent 17:25:38 Dec 19, 2012

ET

|FrequhanneI |

Ref 20 dBm

Atten 10 dB

A Mkrl 21.00 MHz
0.93 dB

#Feak

Center Freq
£.24000000 GHz
Start Frag
521500000 GHz
Stop Freq
526500000 GHz

dBm

LgAv

CF Step
£.00000000 MHz

Ao hdan|

V1 s2
S3 FC

off):

FTun
Swp

Center 5.240 00 GHz
#Res BW 220 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

26 dB BANDWIDTH, Chain 2

BANDWIDTH Chain 2 LOW CH
5 Agilent 16:4559 Dec 19, 2012

R T

Frag/Channel

Ref 20 dBm Atten 10 B

A bdkrl 2033 MHz
0.77 dB

#Peak

dB
Dl

Center Freq
518000000 GHz
Start Freq
515500000 GHz
Stop Freq
520500000 GHz

-14.0
dBm

LgAv

CF Step
5.00000000 tMHz
Auta tlan)

V1 S2
S3 FC

off}:

FTun

Swp

Center 5.180 00 GHz

#Res BW 220 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
000000000 Hz

Signal Track
On Oif

—

BANDWIDTH Chain 2 MID CH
e Agilent 17:12:55 Dec 19, 2012

R T

Frag/Channel

Ref 20 dBm Atten 10 B

A bdkrl 20,42 MHz
0.72 dB

#Peak

dB
Dl

Center Freq
520000000 GHz
Start Freq
517500000 GHz
Stop Freq
522500000 GHz

141
dBm

LgAv

CF Step
5.00000000 tMHz
Auta tlan)

V1 S2
S3 FC

off}:

FTun
Swp

Center 5.200 00 GHz

#Res BW 220 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
000000000 Hz

Signal Track
On Oif

—
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

BANDWIDTH Chain 2 HIGH CH
% Agllent 17:30:16 Dec 19,2012

ET

|Fre§fChanneI |

Ref 20 dBm

Atten 10 dB

A Mkrl 2042 MHz
-1.09 dB

#Feak

Center Freq
£.24000000 GHz
Start Frag
521500000 GHz
Stop Freq
526500000 GHz

dBm

LgAv

CF Step
5.00000000 hHz
Ao hdan|

V1 s2
S3 FC

off):

FTun

Swp

Center 5.240 00 GHz
#Res BW 220 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.7.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% BW [99% BW |99% BW
Chain 0| Chain 1| Chain 2
(MHz) (MHz) [ (MHz) | (MHz)
Low 5180 17.6610| 17.6940 | 17.6556
Mid 5200 17.6762 | 17.6872 | 17.6725
High 5240 |17.6759]| 17.6865 | 17.6673
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
5 Agilent 16:33:44 Dec 19, 2012

R T | Measure |

Meas Off

| Channel Power
‘ Occupied BW

Log il gy TP ITATHET I MNP Y

10

4B/ m

Offst | 0y Lyt P

324 |l

dB

Ch Freq
Oceupied Bandwidth

5.18 GHz Trig  Free

Averages: 100 I |

Ref 20 dBm
#Samp

Atten 10 B

Multi Carrier
Power

Center 5.180 00 GHz

#Res BW 300 kHz VBW 910 kHz

Span 30 MHZ

#Sweep 100 ms (601 pts)

Occupied Bandwidth
17.6610 MHz

-70.481 kHz
19.678 MHz"

Transmit Freq Error
¥ dB Bandwidth

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

Power Stat
CCDF

hlare
10f2

99% BANDWIDTH, Chain 0 MID CH

- Agilent 168:56:53 Dec 19, 2012

R T

| Measure

Ch Freq 5.2 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100

Meas Off

Ref 20 dBm Atten 10 B

| Channel Power

#Samp

Log

| ‘ Occupied BW

10

dB/

Offst

324

dB

ACP

Multi Carrier

Center 5.200 00 GHz

#Res BW 300 kHz VBW 910 kHz

Span 30 MHz

#Sweep 100 ms (601 pts)

Power

Occupied Bandwidth
17.6762 MHz

-77.396 kHz
19.652 MHz"

Transmit Freq Error
¥ dB Bandwidth

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

Power Stat
CCDF

hlare
10f2
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 0 HIGH CH

e Agilent 17:17:02 Dec 19, 2012

ET

| hWeasure |

Ch Freg 5.24 GHz

Occupied Bandwidth

Trig  Free

Averages: 100

Meas Off

| Channel Power

Ref 20 dBm Atten 10 dB

#Samp | |

Occupied BWY

Log

10

dB/

Offst

324

dB

Multi Carrier

Center 5.240 00 GHz

#Res BW 300 kHz VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

Powvier

Occupied Bandwidth
17.6759 MHz

-75.614 kHz
19.645 MHz"

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

hlore
10f2

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

W Agilenf 16:39:09 Dec 19, 2012

R T

| heasure

Ch Freg 5.18 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Meas Off

Ref 20 dBm Atten 10 dB

| Channel Power

#Samp |

Laog n bl b i

‘ Occupied BWY

10

dB/

Offst

324

dB

_ ‘ ACP

Center 5.180 00 GHz

#Res BW 300 kHz VBW 910 kHz

Span 30 MHz

#Sweep 100 ms (601 pts)

Multi Carrier
Power

Occupied Bandwidth
17.6940 MHz

-75.026 kHz
19.737 MHz"

Transmit Freq Error
¥ dB Bandwidth

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

Power Stat
CCDF

hlore
10f2
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH, Chain 1 MID CH

% Agilent 170226 Dec 18, 2012 R T [ Measure |
|

Ch Freq 52 GHz Trig  Free Meas Off

Oceupied Bandwidth Averages: 100 I |

| Channel Power
Ref 20 dBm Atten 10 B
10

dB/
Offst 1Ly Al LLUTNTRA ACP

324
dB

MUt Carrier
Center 5.200 00 GHz Span 30 MHz Power
#Res BW 300 kHz #WBW 910 kHz #Sweep 100 ms (601 pts)

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

17.6872 MHz xdB 260048

Transmit Freq Error -75.047 kHz 1M?ge
% dB Bandwidth 19.720 MHz* 0

99% BANDWIDTH, Chain 1 HIGH CH

i Agilent 17:23:20 Dec 19,2012 R T [ Measure |
|

Ch Freq 5.24 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

| (Channel Power

Ref 20 dBm Atten 10 dB

#Samp Occupied BW
Log 1LY BRI Tl LTRTEE TRl Ll votl O RS T ENER

10

dB/ i j
Offst | il N Tuia ACH
32.4 s ———

dB

Multi Carrier
Center 5.240 00 GHz Span 30 MHz Pawer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

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

17.6865 MHz xdB  -26.00dB

Transmit Freq Error -67.998 kHz 1M?£e
 dB Bandwidth 19.675 MHz* 0
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH

e Agilent 16:44:21 Dec 19, 2012 R T [ Measue |
[

Ch Freq 5.18 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

| Channel Power
Bef 20 dBm Atten 10 B

#Samp | Occupied BW
Log SMERIZITERRY, 1Y CARINLTL S LR R

10

dB/ I |
Offst MUY ACP
324
dB

Multi Carrier

Center 5.180 00 GHz Span 30 MHz Power
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)

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

17.6556 MHz xdB 260048

Transmit Freq Error -81.983 kHz 1M?ge
% dB Bandwidth 19.627 MHz* 0

99% BANDWIDTH, Chain 2 MID CH

- Agllent 17.09.54 Dec 19,2012 R T [ Measure |
I

Ch Freq 52 GHz Trig  Free Meas Off

Occupied Bandwidth Averages: 100 I |

| Channel Power
Ref 20 dBm Atten 10 B
10

dB/ | |
Offst bk g e alla | ACP
324
dB

Multi Carrier

Center 5.200 00 GHz Span 30 MHz Power
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)

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

17.6725 MHz xdB 260048

Transmit Freq Error -75.054 kHz 1M?ge
% dB Bandwidth 19.696 MHz* 0
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 2 HIGH CH

e Agilent 17:27:47

Dec 19, 2012

ET

| hWeasure |

Ch Freg

Occupied Bandwidth

5.24 GHz

Trig  Free

Averages: 100

Meas Off

| Channel Power

Ref 20 dBm

Atten 10 dB

#Samp

Log

|

10

Occupied BWY

dB/

Offst

324

dB

TR ‘ ACP

Multi Carrier

Center 5.240 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz
#Sweep 100 ms {601 pts)

Powvier

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

Occ BYY % Puwr
¥ dB

17.6673 MHz

-52.702 kHz
19.564 MHz"

95.00 %
-26.00 dB

Power Stat
CCDF

hlore
10f2
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.7.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

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

Chain O | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna [ Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 2.33
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5180 20.33 [ 17.6556 2.33
Mid 5200 20.42 |17.6725 2.33
High 5240 20.42 (17.6673 2.33
Limits
Channel | Frequency | FCC IC Max Power | FCC IC PSD
Power EIRP IC Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5180 17.00 22.47 20.14 17.00 4.00 10.00 4.00
Mid 5200 17.00 22.47 20.14 17.00 4.00 | 10.00 4.00
High 5240 17.00 22.47 20.14 17.00 4.00 | 10.00 4.00
Duty Cycle CF (dB)| 0.00
Output Power Results
Channel | Frequency [ Chain 0 |Chain 1| Chain 2 Total [Power|Power
Meas Meas Meas Corr'd | Limit |Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dB)
Low 5180 9.00 8.95 8.96 13.74 | 17.00 | -3.26
Mid 5200 8.90 8.95 8.86 13.67 | 17.00 | -3.33
High 5240 9.40 9.10 8.96 13.93 | 17.00 | -3.07
PSD Results
Channel | Frequency [ Chain 0 |Chain 1| Chain 2 Total PSD PSD
Meas Meas Meas Corr'd | Limit |Margin
PSD PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dB)
Low 5180 -1.02 -0.95 -0.92 3.81 4.00 -0.19
Mid 5200 -1.05 -0.93 -0.95 3.79 4.00 -0.21
High 5240 -0.68 -1.24 -1.35 3.69 4.00 -0.31
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH

® *RBW 1 MH=z Marker 1 [TL ]
3 VEW 3 MHz -1.02 <BEm

Ref 20 dBm Att 20 dB SWT 20 ms 5.177570000 GHz

20 Offpet 32

Center 5.18 GHz Span 30 MHz

Date: 1.JAN.2003 02:53:07

OUTPUT POWER AND PSD, Chain 0 MID CH

® RBW 1 MH=z Markexr 1 [TL 1]
J 21 VBW 3 MHzZ 1 5 dbBm

Ref 20 dBm Att 20 dB SWT 20 ms

et 32

Center 5.2 GHz Span 30 MHz

Date: 1.JAN.2003 04:21:12
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 0 HIGH CH

¢g> *RBW 1 MHz Marker 1 [T1
01.Jan D3 D4=35 VBW 3 MHz 0.68 dFr
5.23

Ref 20 dBm Att 20 dB SWT 20 ms

z0 Offpet 32

Center 5.24 GHz Span 30 MHzZ

Date: 1.JAN.2003 04:35:38

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH

REW 1 MHz Marker 1
VEW 3 MHz
Ref 20 dBm Att Z0 dB SWT 20 ms

et 32

Center 5.18 GH=z 3 Span 30 MH=z

Date: 1.JAN.2003 02:55:06

Page 108 of 307

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 1 MID CH

REW 1 MHz Marker 1 (TI
VEW 3 MHz
SWT 20 ms

Ref 20 dBm Att 20 dB

pet 32

Date: 1.JAN.2003 04:23:40

OUTPUT POWER AND PSD, Chain 1 HIGH CH

® RBW 1 MHz Marker 1 (T1 ]
C J )3 04 *WBW 3 MHz -1.24 dBm

Ref 20 dBm Att z0 dB SWT 20 ms 5.239120000 GH=z

et 32

Center 5.24 GHz Span 30 MHz

Date: 1.JAN.2003 04:33:58
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 2

OUTPUT POWER AND PSD, Chain 2 LOW CH

®

REW 1 MH=z
VEW 3 MHz

Marker 1 [T1 ]

Ref 20 dBm Att 20 dB SWT 20 ms 5.178680
20 Offpet 32|4d dB
o =
== !
MM«MMWA -
10 '/ \
30
‘w:J,JKLccw =% 3 10 \\\4
prt i Bt

Center 5.18 GHz 3 MHz/ Span 30 MAz

Date: 1.JAN.Z2003 02:56:50

OUTPUT POWER AND PSD, Chain 2 MID CH

®

Ref 20 dBm

REW 1 MH=z
VBW 3 MHz
SWT 20 ms

Marker 1 [T

*Att 20 dB

pet 32

Date:

1.JAN.2003

04:27:06
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 2 HIGH CH

<§§> RBEW 1 MH=z Marker 1 [T1
01.a ] VEW 3 MHz .35 dBm
B.238710 a

Ref 20 dBm Att 20 dB SWT 20 ms

et 32

Center 5.24 GHz 3 Span 30 MH=z

Date: 1.JAN.Z2003 04:31:45
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.7.4. 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 8.50 -1.05 0.00 9.55 13 | -3.45
Chain 1
Channel |Frequency| PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Mid 5200 8.73 -0.93 0.00 9.66 13 | -3.34
Chain 2
Channel |Frequency | PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Mid 5200 9.52 -0.95 0.00 10.47 13 | -2.53
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REPORT NO: 12

U14745-8

FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

PEAK EXCURSI

ON, Chain 0

PEAK EXCURSION, Chain 0 MID CH
e Agllent 11:06:55 Jan 10,2013

R T

Freg/Channel

PEAK EXCURSION, Chain 1

Ref 32.4 dBm

Atten 10 dB

Mkr1 5.200 05 GHz
8.50 dBm

#Peak
Log

10
dB/

Offst
324

dB

Center Freq
£.20000000 GHz
Start Freq
518500000 GHz
Stop Freq
5.21500000 GHz

LgAv

CF Step
3.00000000 hHz
Auto hdan|

M1 s2
S3 FC

AR
off):

FTun
Swp

Center 5.200 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

PEAK EXCURSION, Chain 1 MID CH

W Agilent 11:08:33 Jan 10,2013

R T

Frag/Channel

Ref 32.4 dBm

Atten 10 dB

Mkr1 5.201 65 GHz
8.73 dBm

#Peak
Log

10
dB/

Offst
324

dB

Center Freqg
5.20000000 GHz
Start Freq
518500000 GHz
Stop Freq
521500000 GHz

LgAv

CF Step
3.00000000 hHz
Auto hdan|

M1 S2
S3 FC

AA

aff}:
FTun

Swp

Center 5.200 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 30 MHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Oif

—
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REPORT NO: 12U14745-8

FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

PEAK EXCURSION, Chain 2

PEAK EXCURSION, Chain 2 MID CH

- Agilent 11:09:28 Jan 10,2013

Freg/Channel

Ref 32.4 dBm

Atten 10 dB

Mkr1 5.197 45 GHz
9.52 dBm

#Peak
Log

Center Freq
£.20000000 GHz

10
dB/

Offst
324

Start Freq
£.18500000 GHz

dB

Stop Freq
5.21500000 GHz

CF Step

LgAv

3.00000000 hHz
Auto hdan|

V1 S2
S3 FC

AA

Freq Offset
=\ 0.0ooo0DO00 Hz

off):
FTun

Signal Track
On Off

Swp

Center 5.200 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 30 MHz ‘

Sweep 1 ms {601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.8. 802.11n HT40 1TX MODE IN THE 5.2 GHz BAND
8.8.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5190 40.17
High 5230 40.00
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

26 dB BANDWIDTH

BANDWIDTH LOW CH

@ Agilent 14:31:04 Dec 21,2012 R T |Freg/Channsl
A Mkl 4017 MHz Contor F
enter ~req

Ref 20 dBm Atten 10 dB 0.65 dB
#Paak 5.19000000 GHz
Log )
10 Start Freq
dB/ 5.14000000 GHz
Offst
324
dB i Stop Freq
DI 5.24000000 GHz
-15.3
dBm CF Step

M B 10.0000000 kHz
LygAv Auto Mar|
V1 s2 Freq Offset
53 FC 0.00000000 Hz
a(f): .
ETun Signal Track
Swp On Ctf
Center 5.190 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #WBW 1.3 MHz #Sweep 100 ms {601 pts)

BANDWIDTH HIGH CH
W Agllent 14:44:36 Dec 21, 2012 R T |Freg/Channel

A Mkl 40.00 MHz

Center Freq
Ref 20 B Atten 10 dB 0.59 dB
#F'eeak — o 523000000 GHz

Log

Start Freq
£.18000000 GHz

Stop Freq
528000000 GHz

dBm CF Step
|| b 10.0000000 kHz
LgAv Auto Ian

vl s2 Freq Offset
$3 FC 0.00000000 Hz

E{Tﬂ:" Signal Track

Swp On Off

Center 5.230 00 GHz Span 100 MHz
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms {601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel[Frequency|99% Bandwidth
(MHz) (MHz)
Low 5190 36.1980
High 5230 36.1971
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

99% BANDWIDTH

99% BANDWI
e Agilent 14:14:18

DTH, LOW CH

Dec 21,2012

Ch Freg

Occupied Bandwiith

5.19 GHz

Trig  Free

Averages: 100 I |

Ref 20 dBm

Atten 10 (B

#Samp)|

3.00000

Log

|
o. LT _.l_....... pE L ..I_............ AR (AL i R L

JET

10

dB/

Average

Offst

32.4
dB

AvoVBEW Type

Log-Pwr (video)

Center 5.190 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz
#Sweep 100 ms (601 pts)

Auto

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

36.1980 MHz

53.471 kHz
35.401 MHz™

Occ By % Puwr
¥ dB

95.00 %
-26.00 dB

Span/REWY,
106
Ilar|

99% BANDWIDTH, HIGH CH
# Agllent 143825 Dec 21,2012

R T | Measure |

Ch Freg

5.23 GHz

Trig  Free Meas Off

Oceupied Bandwidth

Averages: 100 I |

(Channel Power

Ref 20 dBm

Atten 10 dB

#Samp)

| Occupied BWW|

‘ ACP

dB

MLt Carrier

Center 5.230 0 GHz
#Res BW 620 kHz

VEW 1.8 MHz

Span 60 MHz Power

#Sweep 100 ms (601 pts)

Transmit Freq Errar
¥ dB Bandwidth

Occupied Bandwidth

36.1971 MHz

B1.116 kHz
358.334 MHz™

Power Stat

Occ BW % Pwr CCDF

¥ dB

99.00 %
-26.00 dB

MWare
10f2
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.8.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5190 40.17 | 36.1980 3.20
High 5230 40.00 | 36.1971 3.20
Limits
Channel | Frequency FCC IC Max Power FCC IC PSD
Power EIRP IC Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm) [ (dBm)
Low 5190 17.00 23.00 19.80 17.00 4.00 10.00 4.00
High 5230 17.00 23.00 19.80 17.00 4.00 10.00 4.00

Duty Cycle CF (dB)| 0.00

Output Power Results

Channel | Frequency | Chain 1| Total Power Power
Meas Corr'd Limit Margin
Power | Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5190 15.00 15.00 17.00 -2.00
High 5230 16.50 16.50 17.00 -0.50
PSD Results
Channel | Frequency | Chain 1| Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5190 3.71 3.71 4.00 -0.29
High 5230 3.56 3.56 4.00 -0.44
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 0 LOW CH

REW 1 MHz Marker
VEW 3 MHz
Ref 20 dBm Attt 10 OB SWT 20 ms

20 Offpet 3214 db

1

I

Center 5.1% GHz Span 60 MHz

Date: 2.JAN.2003 00:37:08

OUTPUT POWER AND PSD, Chain 0 HIGH CH

REW 1 MHz Marker 1 [TI

2 ) 7 *VBW 3 MH=z
Ref 20 dBm *att 10 dB SWI 20 ms

et 32

Center 5.23 GHz Span 60 MHz

Date: 2.JAN.2003 00:47:35
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.8.4. 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)
Low 5190 12.14 3.71 0.00 8.43 13 -4.57
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION

PEAK EXCURSION LOW CH

e Agilent 14:45:14 Mar 25, 2013 R T |Freg/Channsl

Mkr1 5.186 8 GHz Corter F
# ) enter Fraq
E;LE'I]«. dBm #hAtten 20 B 12.14 dBm 519000000 GHz
IV I % - Start Freq
£.16000000 GHz
Stop Freq
£.22000000 GHz

CF Step
. 5.00000000 MHz
#PAvyg Auto tlan|

M1 S2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 5.190 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.9. 802.11n HT40 CDD 2TX MODE IN THE 5.2 GHz BAND
8.9.1. 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 39.83 39.67

High 5230 39.83 39.50
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
s Agilent 15:0562 Dec 21, 2012

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mkl 3983 MHz
-0.34 dB

#Peak

Center Freq
519000000 GHz
Start Freq
514000000 GHz
Stop Freq
£.24000000 GHz

dBm

LgAv

CF Step
10.0000000 hHz
At hdan|

V1 s2
S3 FC

off):
FTun

Swp

Center 5.190 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

26 dB BANDWIDTH, Chain 0 HIGH CH
e Agilent 15:2024 Dec 21, 2012

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mkl 3983 MHz
-1.24 dB

#Peak

Center Freq
523000000 GHz
Start Freq
518000000 GHz
Stop Freq
528000000 GHz

dBm

LgAv

CF Step
10.0000000 hHz
At hdan|

V1 s2
S3 FC

off):

FTun
Swp

Center 5.230 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
i Agilent 15:13:11 Dec 21, 2012 R T |Freg/Channel

& bkrl 3967 MHz Contor F

enter Freq
Ref 20 dBm Atten 10 dB -1.10 dB
#Paak 519000000 GHz
10 Start Freqg
dB/ 514000000 GHz
Offst
324
dB Stop Freq
o 524000000 GHz

-14.2
dBm | |, CF Step

10.0000000 MHz
LgAv Auto tulan|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp on O

Center 5.190 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MH:z #Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
- Agllent 15:28:38 Dec 21,2012 R T [Freg/Channel

& bkr1 3950 MHz Contor F

enter Freq
Ref 20 dBm Atten 10 dB 0.95 dB
#Paak 5.23000000 =Hz
Log
10 Start Freqg
dB/ 518000000 GHz
Offst
324
dB Stop Freq
o ! 1 528000000 GHz

141
dBm CF Step
i 10.0000000 MHz

LgAv Luto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp on O

Center 5.230 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MH:z #Sweep 100 ms {601 pts)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5190 36.1932| 36.1838
High 5230 36.2235]| 36.2197
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

W Agilent 14:69:12 Dec 21, 2012

R T

| B\ Avg |

Ch Freq 5.19 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100

Ref 20 dBm Atten 10 dB

#Samp

Log

10

dB/

Offst

324
dB

A VBWY Type

Center 5.190 0 GHz

#Res BW 620 kHz VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms {601 pts)

Log-Pwr (%ideo)
Auto M

Occupied Bandwidth
36.1932 MHz

-100.674 kHz
38.241 MHz"

Transmit Freq Error
x dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Span/REWY|
106

Auto han

99% BANDWIDTH, Chain 0 HIGH CH

i Agilent 15:18:39 Dec 21, 2012

R T

| Measure

Ch Freq 5.23 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100

I
Meas Off

| (Channel Power

Ref 20 dBm Atten 10 dB

#Samp

Log

10

dB/

Offst

324

dB

Multi Carrier

Center 5.230 0 GHz

#Res BW 620 kHz VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms {601 pts)

Paowier

Occupied Bandwidth
36.2235 MHz

-68.529 kHz
38.276 MHz"

Transmit Freq Error
x dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wlore
10f2
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
s Agilent 15:10:12 Dec 21, 2012

R T

| Measure

Ch Freg

Occupied Bandwidth

5.19 GHz

Trig  Free

Averages: 100

Meas Off

| (Channel Power

Ref 20 dBm

Atten 10 dB

#Samp

Occupied BWY

dB

‘ ACP

Multi Carrier

Center 5.190 0 GHz
#Res BW 620 kHz

#VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
36.1838 MHz

-90.472 kHz
38.214 MHz"

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

FPower Stat
CCDF

hlare
10f2

99% BANDWIDTH, Chain 1 HIGH CH
s Agilent 15:26:35 Dec 21,2012

R T

| BVl Avg |

| Res BV‘-:»

Ch Freg

Occupied Bandwidth

5.23 GHz

Trig  Free

Averages: 100

B20.0 kHz

Auto han

Wideo BYW
1.8 MHz

Ref 20 dBm

Atten 10 dB

Auto hdan|

#Samp

-3

VBWIREW
3.00000
Auto hdan|

Average

Hon

Avg/VEW Type

Log-Pwr (ideo)

Center 5.230 0 GHz
#Res BW 620 kHz

VEW 1.8 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

Auto I

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
36.2197 MHz

-67.551 kHz
38.202 MHz"

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

Span/REWY|
106
Ilan|
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.9.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

IC RSS-210 A9.2 (1)

The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is
less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered 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)
3.20 2.20 2.73

For PSD, the two chains are considered 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)
3.20 2.20 5.72
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated | Correlated
26 dB 99% Directional | Directional
BW BW Gain Gain
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5190 39.67 |[36.1838 5.72 2.73
High 5230 39.50 [36.2197 5.72 2.73
Limits
Channel | Frequency | FCC IC Max Power FCC IC PSD
Power EIRP IC Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5190 17.00 23.00 20.27 17.00 4.00 10.00 4.00
High 5230 17.00 23.00 20.27 17.00 4.00 10.00 4.00
Duty Cycle CF (dB)[ 0.00
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 12.80 12.50 15.66 17.00 -1.34
High 5230 12.70 12.80 15.76 17.00 -1.24
PSD Results
Channel | Frequency | Chain O |Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5190 0.601 0.682 3.65 4.00 -0.35
High 5230 0.227 0.019 3.13 4.00 -0.87
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH
e Agilent 14:85:27 Mar 8, 2013 R T |Freg/Channsl

Mki1 5.194 1 GHz Contor E

enter Freq

5:1(20 dBm Atten 10 dB 0601 dBm || - {a00n0n0 GHz
#Avy

Start Freq

516000000 GHz

Stop Freq

522000000 GHz

CF Step
. 5.00000000 MHz
#PAvyg Auto tlan|
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 5.190 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

OUTPUT POWER AND PSD, Chain 0 HIGH CH
e Agilent 15:03:29 Mar 8, 2013 R T | PeakSearch

Mkr1 5.226 1 GHz
Ref 20 dBm Atten 10 dB 0.227 dBm Mext Peak
#hvy
| MNext Pk Right
| Mext Pl Left

#PAvyg
100

W1 s2

S3 ES Pk-Fk Search
AA

aff}:

FTun Mkr ® CF

Swp

Center 5.230 0 GHz Span 60 MHz | M‘f;e

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

‘ Min Search
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH

- Agilent 14:56:37 Mar @, 2013 R T

Peal Search

Mkr1 5.193 6 GHz

Ref 20 dBm Atten 10 (B 0.682 dBm

#hvy

| Mext Peak
| Mext Pk Right
| et Pl Laft

#PAvyg
100

‘ Min Search

W1 52
S3 FS§

AR
aff}:

FTun
Swp

Center 5.190 0 GHz
#Res BW 1 MHz

Span 60 MHz

VBW 3 MHz Sweep 1 ms (601 pts)

| Pk-Pk Search

| MWkr © CF
Mare
1of2

OUTPUT POWER AND PSD, Chain 1 HIGH CH
v Agilent 15:07:00 Mar g, 2013 R T

Freq/Channel

Mkr1 5.234 1 GHz

Ref 20 dBm Atten 10 (B 0.019 dBm

#hvy

Center Freq
5.23000000 GHz
Start Freq
5.20000000 GHz
Stop Freq
5.26000000 GHz

#PAvyg
100

CF Step
5.00000000 MHz
Auto hdan

W1 52
S3 FS§

AA

aff}:
FTun
Swp

Center 5.230 0 GHz
#Res BW 1 MHz

Span 60 MHz

VBW 3 MHz Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.9.4. 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)
Low 5190 9.71 0.601 0.00 9.11 13 | -3.89
Chain 1
Channel | Frequency | PK Level PSD DCCF Peak Excursion|Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Low 5190 9.96 0.682 0.00 9.28 13 | -3.72
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 0

PEAK EXCURSION, Chain 0 LOW CH

e Agilent 14:41:21 Mar 25, 2013 R T |Freg/Channsl

Mkr1 5.183 6 GHz Center F

. enter Freq

Ref 20 dBm #Atten 20 dB 9.1 dBm_{l - 1annooo0 Gz
#Peak [
g

Start Freq

516000000 GHz

Stop Freq

5.22000000 GHz

CF Step
. 5.00000000 MHz
#PAvyg Auto tlan|

M1 S2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 5.190 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 1

PEAK EXCURSION, Chain 1 LOW CH

e Agilent 14:42:19 Mar 25, 2013 R T |Freg/Channsl

Mkr1 5.184 2 GHz Conter F
2 ener Fred
Bef ?0 dBm #Atten 20 (B 9.96 dBm & 19000000 GHa
#Peak |
Log
10 Start Freqg
dB/ 5.16000000 GHz
Offst
38.1
dB Stop Freq
£.22000000 GHz

CF Step
. 5.00000000 MHz
#PAvyg Auto tlan|

M1 S2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 5.190 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.10. 802.11n HT40 BF 2TX MODE IN THE 5.2 GHz BAND

Covered by testing HT40 CDD 2TX mode, the power per chain used for HT40 CDD 2TX mode
is the same power per chain that will be used for HT40 BF 2TX mode. However, since BF is
correlated and CDD is uncorrelated for output power, the section below for output power using
correlated AG for this BF mode shows it is still compliant.

8.10.1. OUTPUT AVERAGE POWER

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered 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)
3.20 2.20 5.72
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REPORT NO: 12U14745-8

DATE: MAY 07, 2013

IC: 579C-A1521

FCC ID: BCGA1521
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This report shall not be reproduced except in full, without the written approval of UL CCS.

RESULTS
Bandwidth and Antenna Gain
Channel | Frequency Min Min Correlated
26 dB 99% Directional
BW BW Gain
(MHz) (MHz) (MHz) (dBi)
Low 5190 39.67 |[36.1838 5.72
High 5230 39.50 [36.2197 5.72
Limits
Channel | Frequency | FCC IC Max Power
Power EIRP IC Limit
Limit Limit Power
(MHz) dBm) | (dBm) (dBm) (dBm)
Low 5190 17.00 23.00 17.28 17.00
High 5230 17.00 23.00 17.28 17.00
Duty Cycle CF (dB)| 0.00
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 12.80 12.50 15.66 17.00 -1.34
High 5230 12.70 12.80 15.76 17.00 -1.24
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.11. 802.11n HT40 STBC 2TX MODE IN THE 5.2 GHz BAND
8.11.1. 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 40.17 39.50

High 5230 40.67 39.50
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
W Agilent 17:09:24 Jan 3, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A bdkrl 4017 MHz
1.54 dB

#Peak

Center Freq
5.19000000 SHz

Start Freq
£.14000000 GHz

Stop Freg
5.24000000 GHz

dBm

LgAv

CF Step

10.0000000 kHz
Auto

UET

V1 S2
S3 FC

off):

FTun

Swp

Center 5.190 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

26 dB BANDWIDTH, Chain 0 HIGH CH
- Agilent 17:27:15 Jan 3, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 4067 MHz
0.15 dB

#Peak

Center Freq
5.23000000 GHz

Start Freq
£.18000000 GHz

Stop Freg
5.28000000 GHz

dBm

LgAv

CF Step

10.0000000 kHz
Auto

UET

V1 S2
S3 FC

off):

FTun
Swp

Center 5.230 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

On off
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
e Agilent 17:16:13 Jan 3, 2013

R T

Freq/Channel

Ref 20 dBm

Atten 10 (B

A Mkrl 39.50 MHz
1.29 dB

#Peak

Center Freq
5.19000000 GHz

Start Freq
£.14000000 GHz

Stop Freq
524000000 GHz

1441
dBm

LgAv

CF Step

10.0000000 rHz
Auto

JET

V1 52
53 FC

off):

FTun

Swp

Center 5.190 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Cin Off

26 dB BANDWIDTH, Chain 1 HIGH CH
- Agilent 17:48:33 Jan 3, 2013

R T

Freq/Channel

Ref 20 dBm

Atten 10 (B

A Mkrl 39.50 MHz
-0.72 dB

#Peak

Center Freq
523000000 GHz

Start Freq
£.18000000 GHz

Stop Freg
526000000 GHz

138
dBm

LgAv

CF Step

10.0000000 MHz
to

V1 52
S3 FC

off}:

FTun
Swp

Center 5.230 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.11.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5190 36.2054 | 36.1982
High 5230 36.1918 | 36.2227
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

W Agilent 17:06:56

Jan 3, 2013

R T | Measure |

Ch Freg

5.19 GHz

Occupied Bandwiith

Trig  Free

Averages: 100

hWeas Off

Ref 20 dBm

Atten 10 (B

Channel Power

#Samp)|

Log

il i

Occupied BW

10

dB/

Offst

32.4
dB

Center 5.190 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

hAUltl Carrier
Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

36.2054 MHz

-75.554 kHz
38.331 MHz"

Occ By % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat

99% BANDWIDTH, Chain 0 HIGH CH

- Agilent 17:21:32

Jan 3, 2013

R T | Measure |

Ch Freg

5923 GHz

Occupied Bandwiith

Trig  Free

Averages: 100

hWeas Off

Ref 20 dBm

Atten 10 (B

#Samp)|

Log

.
he L ._....I......_.._.._... AURIEFLTL VLR s

Channel Power

Occupied BW

10

dB/

Offst

324

dB

Center 5.230 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

hAUltl Carrier
Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

36.1918 MHz

-77.920 kHz
38.278 MHz"

Occ By % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Mare
10f2
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
s Agllent 17:14:12 Jan 3, 2013 R T [ Measure |
|

Ch Freg 819 GHz Trig  Free I MWeas Off

Oceupied Bandwidth Averages: 100 I |

Channel Power

Ref 20 dBm Atten 10 (B

#Samp ! [ Occupied BW
Log S P

10

dB/
324 —_———

dB ] ]
MLt Carrier

Center 5.190 0 GHz Span 60 MHz Power
#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms (601 pts)

- - Power Stat
Occupied Bandwidth Occ B % Pwr  09.00 % CCDF

36.1982 MHz xdB 2600 4B

Transmit Freq Error -89.546 kHz 1M?£e
¥ dB Bandwidth 38.158 MHz* o

99% BANDWIDTH, Chain 1 HIGH CH
5 Agllent 17:47:11 Jan 3, 2013 R T [ Measure |
| ]

Ch Freg 523 GHz Trig  Free MWeas Off

Oceupied Bandwidth Averages: 100 I |

Channel Power

Ref 20 dBm Atten 10 (B
#Samp | Occupied By
Log TERCRA LU TR LTI TF ST (M P i

10
dB/
324
dB

MLt Carrier

Center 5.230 0 GHz Span 60 MHz Power
#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms (601 pts)

- - Power Stat
Occupied Bandwidth Occ BW % Pwr  89.00 % CCDF

36.2227 MHz xdB 2600 4B

Transmit Freq Error -82.926 kHz 1M?£e
% dB Bandwidth 38.253 MHz* o
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.11.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated 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)
3.20 2.20 2.73
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5190 39.50 (36.1982 2.73
High 5230 39.50 (36.1918 2.73
Limits
Channel | Frequency | FCC IC Max Power FCC IC PSD
Power EIRP IC Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5190 17.00 23.00 20.27 17.00 4.00 10.00 4.00
High 5230 17.00 23.00 20.27 17.00 4.00 10.00 4.00

Duty Cycle CF (dB)| 0.00

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)
Low 5190 13.70 13.80 16.76 17.00 -0.24
High 5230 13.60 13.70 16.66 17.00 -0.34

PSD Results

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

PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5190 -1.08 -0.21 2.39 4.00 -1.61
High 5230 -0.97 -0.07 2.51 4.00 -1.49
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH

RBW 1 MHz Marker 1 ([T1

0z.Jan 03 06:5%9 VBW 3 MHz
Ref 20 dBm Att 10 dB SWT 20 ms

20 Offpet 32

1

WM\FL;\__

Center 5.19% GHz Span 60 MHz

Date: 2.JAN.2003 06:59:55

OUTPUT POWER AND PSD, Chain 0 HIGH CH

REW 1 MHz Marker 1 [T1 |
VEW 3 MHz 0.97 B
Att 10 dB SWT 20 ns 5.233660000 GHz

S

Center 5.23 GH=z Span 60 MH=z

Date: 2.JAN.20032 07:15:14
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH
@ o ’ ) ?}_ﬁx 1 ﬁj Marker 1 _TLH]. ) .

Ref 20 dBm *Att 10 4dB 5WT 20 ms

20 Offhet 32

NM_M\f,.WL

Span 60 MHz

Date: 2.JAN.2003 07:01:20

OUTPUT POWER AND PSD, Chain 1 HIGH C

Ref 20 dBm Att 10 dB SWT 20 ms

20 Ooffpet 32

iw\/w

Center 5.23 GHz Span 60 MHz

Date: Z.JAN.Z2003 07:13:59
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.11.4. 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)
Low 5190 8.11 -1.08 0.00 9.19 13 | -3.81
Chain 1
Channel | Frequency | PK Level PSD DCCF Peak Excursion|Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Low 5190 8.91 -0.21 0.00 9.12 13 | -3.88
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 0

PEAK EXCURSION, Chain 0 LOW CH

W Agilent 14:35:57 Mar 25, 2013 R T |Freg/Channel

Mkr1 5.195 4 GHz Center B
# enter Fred
E;Lili dBm #Atten 20 dB 8.11 dBm & 19000000 G
Start Freq
5.16000000 GHz
Stop Freq
5.22000000 GHz

CF Step
. £.00000000 MHz
#PAvg Auto Mar|

M1 sz Freq Offset
53 F5 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On i

Center 5.190 0 GHz Span 60 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 ps)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 1

PEAK EXCURSION, Chain 1 LOW CH

e Agilent 14:38:10 Mar 25, 2013 R T |Freg/Channel

Mkl 5.185 6 GHz Corter F

# enter Fred

E;Lili dBm #Atten 20 dB 8.91 dBm & 19000000 G
Log

10 Start Freqg

dB/ 5.16000000 GHz
Offst
38.1

dB Stop Freq

5.22000000 GHz

CF Step
. £.00000000 MHz
#PAvg Auto Man

M1 sz Freq Offset
53 F5 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On i

Center 5.190 0 GHz Span 60 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 ps)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.12. 802.11n HT40 CDD 3TX MODE IN THE 5.2 GHz BAND
8.12.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain0 | Chain1 | Chain2
(MHz) (MHz) (MHz) (MHz)
Low 5190 40.17 39.50 39.50

High 5230 39.83 39.50 39.50
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
s Agilent 16:21:32 Dec 21, 2012

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 4017 MHz
0.74 dB

#Peak

Center Freq
519000000 GHz
Start Freq
514000000 GHz
Stop Freq
£.24000000 GHz

dBm

LgAv

CF Step
10.0000000 hHz
At hdan|

M s2
S3 FC

off):

FTun

Swp

Center 5.190 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

26 dB BANDWIDTH, Chain 0 HIGH CH
- Agilent 09:59:29 Jan 2, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mkl 3983 MHz
1.30 dB

#Peak

Center Freq
523000000 GHz
Start Freq
518000000 GHz
Stop Freq
528000000 GHz

dBm

LgAv

CF Step
10.0000000 hHz
At hdan|

V1 s2
S3 FC

off):

FTun
Swp

Center 5.230 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
e Agilent 16:29.03 Dec 21, 2012

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mkl 3950 MHz
0.31 dB

#Peak
Log

10
dB/

Offst
324

dB
Dl

Center Freq
519000000 GHz
Start Freq
514000000 GHz
Stop Freq
£.24000000 GHz

143
dBm

LgAv

CF Step
10.0000000 hHz
At hdan|

V1 s2
S3 FC

off):

FTun
Swp

Center 5.190 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

26 dB BANDWIDTH, Chain 1 HIGH CH
we o Agilent 10:06:04 Jan 2, 2013

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mkl 3950 MHz
0.91 dB

#Peak
Log

10
dB/

Offst
324

dB
Dl

Center Freq
523000000 GHz
Start Freq
518000000 GHz

Stop Freq
£.28000000 GHz

139
dBm

LgAv

CF Step
10.0000000 hHz
At hdan|

V1 s2
S3 FC

off):

FTun

Swp

Center 5.230 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 LOW CH
5 Agilent 16:38.03 Dec 21, 2012

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A MErl 39.50 MHz
1.35 dB

#Feak
Log

10
dB/

Offst
324

dB
Dl

Center Freq
519000000 GHz
Start Freq
514000000 GHz
Stop Freq
£.24000000 GHz

145
dBm

LgAv

CF Step
10.0000000 hHz
Auto hdan|

V1 S2
S3 FC

aff}:

FTun

Swp

Center 5.190 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms {601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—

26 dB BANDWIDTH, Chain 2 HIGH CH
- Agilent 10:16:17 Jan 2, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A MErl 39.50 MHz
-0.30 dB

#FPeak
Log

10
dB/

Offst
324

dB
Dl

Center Freq
£.23000000 GHz
Start Freq
518000000 GHz
Stop Freq
£.28000000 GHz

-14.2
dBm

LgAv

CF Step
10.0000000 hHz
Auto hdan|

V1 S2

S3 FC

aff}:

FTun
Swp

Center 5.230 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms {601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.12.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% BW [99% BW [99% BW
Chain 0| Chain 1| Chain 2
(MHz) (MHz) [ (MHz) | (MHz)
Low 5190 36.2176| 36.2109 | 36.2162
High 5230 36.2417| 36.2393 | 36.2273
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
we Agilent 16:13:30 Dec 21, 2012 R T | Measure
[ I

Ch Frag 5.19 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I |

| (Channel Power

Ref 20 dBm Atten 10 dB
#Samp ;

Log 0 I_ At bty oy (g ot e AL L Ty Rl Occupled B
10 r
dB/
offst [ le L ! R AC
324
dB

Multi Carrier

Center 5.190 0 GHz Span 60 MHz Pawer
#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms {601 pts)

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

36.2176 MHz xdB 260048

Transmit Freq Error -64.633 kHz 1M?£e
 dB Bandwidth 38.328 MHz" 0

99% BANDWIDTH, Chain 0 HIGH CH
- Agilent 095702 Jan 2, 2013 R T [ Measue |
| I

Ch Frag 5.23 GHz Trig  Free Meas Off

(Channel Power
Ref 20 dBm Atten 10 dB

#Samp L | | Occupied By
Log TV | PP T LT L, T e e,

10
dB/
offst |, : ™ C
324
B

Oceupied Bandwidth Averages: 100 I |

Multi Carrier

Center 5.230 0 GHz Span 60 MHz Pawer
#Res BW 620 kHz #VBW 1.8 MH:z #Sweep 100 ms {601 pts)

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

36.2417 MHz xdB 260048

Transmit Freq Error -53.332 kHz 1M?£e
 dB Bandwidth 38.337 MHz" 0
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

@ Agilent 16:26:29 Dec 21, 2012 R T | Measure |
|

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

Channel Paower

Ref 20 dBm Atten 10 dB
#Samp & | Occupied BW

‘ ACP

MUt Carrier
Center 5.190 0 GHz Span 60 MHz Powver
#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms (601 pts)

dB

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

36.2109 MHz xdB 260048

Transmit Freq Error -87.048 kHz 1M?ge
¥ dB Bandwidth 38.230 MHz" 0

99% BANDWIDTH, Chain 1 HIGH CH

5 Agllent 100302 Jan 2, 2013 R T [ Measure |
[ |

Ch Freg 523 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

| (Channel Power

Ref 20 dBm Atten 10 dB
#Samp ] Occupied BW

N ‘ ACP

‘ Multi Carrier
Center 5.230 0 GHz Span 60 MHz Powver

#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms (601 pts)
Power Stat |

Occupied Bandwidth Oce BW % Puwr 99.00 % CCDR
36.2393 MHz xdB 2600 dB

Transmit Freq Error -84.028 kHz 1M?ge
% dB Bandwidth 38.238 MHz" 0
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH
s Agilent 16:34.11 Dec 21, 2012

R T

| Measure

Ch Freg

Occupied Bandwidth

5.19 GHz

Trig  Free

Averages: 100

Meas Off

Channel Paower

Ref 20 dBm

Atten 10 dB

#Samp

6 ] !

Occupied BWY

dB

Multi Carrier

Center 5.190 0 GHz
#Res BW 620 kHz

VEW 1.8 MHz

Span 60 MHz
#Sweep 100 ms (601 pts)

Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

36.2162 MHz

-103.434 kHz
38.194 MHz"

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

FPower Stat
CCDF

hlare
10f2

99% BANDWIDTH, Chain 2 HIGH CH

- Agilent 10:14:51

Jan 2, 2013

R T

| Measure

Ch Freg

5.23 GHz

Trig  Free

Occupied Bandwidth

Averages: 100 I |

Meas Off

| (Channel Power

Ref 20 dBm

Atten 10 dB

#Samp

S

Occupied BWY

Center 5.230 0 GHz
#Res BW 620 kHz

VEW 1.8 MHz

Span 60 MHz
#Sweep 100 ms (601 pts)

ACP

Multi Carrier
Power

FPower Stat |

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

36.2273 MHz

-85.640 kHz
38.343 MHz"

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

CCDF

hlare
10f2
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.12.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna [ Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 2.33

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

Chain O | Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 7.07
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
IC: 579C-A1521

FCC ID: BCGA1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated | Uncorrelated
26 dB 99% | Directional | Directional
BW BW Gain Gain
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5190 39.50 ([36.2109 7.07 2.33
High 5230 39.50 ([36.2273 7.07 2.33
Limits
Channel | Frequency | FCC IC Max Power FCC IC PSD
Power EIRP IC Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5190 17.00 23.00 20.67 17.00 2.93 10.00 2.93
High 5230 17.00 23.00 20.67 17.00 2.93 | 10.00 2.93

Duty Cycle CF (dB)| 0.00

Output Power Results

Channel | Frequency | Chain 0 [Chain 1| Chain 2 Total Power | Power
Meas Meas Meas Corr'd Limit [Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dB)
Low 5190 9.80 9.50 9.60 14.41 17.00 | -2.59
High 5230 9.70 9.50 9.60 14.37 17.00 | -2.63
PSD Results
Channel | Frequency | Chain 0 [Chain 1| Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit [Margin
PSD PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dB)
Low 5190 -2.050 | -2.860 -2.097 2.45 2.93 -0.48
High 5230 -2.169 | -2.243 -2.284 2.54 2.93 -0.39
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH
v Agilent 09:55:35 Mard, 2013 R T |Freg/Channel

Mki1 5.185 1 GHz Contor E

) enter Freq

5:1(20 dBm Atten 10 dB 2050 dBm_fl - 1 onnnoo Gz
#Avy

Start Freq

516000000 GHz

Stop Freq

522000000 GHz

CF Step
. 5.00000000 MHz
#PAvyg Auto tlan|
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

”Fﬁ}f,,, Signal Track

Swp On Off

Center 5.190 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

OUTPUT POWER AND PSD, Chain 0 HIGH CH
v Agilent 10:03:15 Mar g, 2013 R T |Freg/Channel

Mki1 5.226 8 GHz Contor E

) enter Freq

5:1(20 dBm Atten 10 dB 2169 dBm__fl - o000 GHz
#Avy

Start Freq

520000000 GHz

Stop Freq

526000000 GHz

CF Step
. 5.00000000 MHz
#PAvyg Auto tlan|
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

”Fﬁ}f,,, Signal Track

Swp On Off

Center 5.230 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH
@ Agilent 09:57:10 Mar 8, 2013 R T |Freg/Channel

Mkr1 5.196 6 GHz Conter F

E enter Freq

E:L(Zl] dBm Atten 10 dB 2.862 dBm £ 19000000 GHa
#hvy
Log

10 Start Freq

dB/ 5. 16000000 GHz
(Hfst
38.1

dB Stop Freq

5.22000000 GHz

CF Step
. 5.00000000 MHz
#PAvg Auto Mtan
100

w1 s2 Freq Offset
53 F5 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Swp

Center 5.190 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)

OUTPUT POWER AND PSD, Chain 1 HIGH CH
- Agilent 10:08:40 Mar 8, 2013 R T |Freg/Channel

Mkr1 5.226 1 GHz Conter F

3 74 enter Freq

E:L(Zl] dBm Atten 10 dB 2.243 dBm £ 23000000 GHa
#hvy
Log

10 Start Freq

dB/ 5. 20000000 GHz
OHfst
38.1

dB Stop Freq

5.26000000 GHz

CF Step
. 5.00000000 hMHz
#PAvyg Auto [ET
100

w1 s2 Freq Offset
53 F5 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Swp

Center 5.230 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)

Page 163 of 307

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 2

OUTPUT POWER AND PPSD, Chain 2 LOW CH
v Agilent 09:53:02 Mar g, 2013 R T |Freg/Channel

Mki1 5.187 3 GHz Contor E

) enter Freq

5:1(20 dBm Atten 10 dB 2097 dBm_fl - o000 Gz
#Avy

Start Freq

516000000 GHz

Stop Freq

522000000 GHz

CF Step
. 5.00000000 MHz
#PAvyg Auto tlan|
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

”Fﬁ}f,,, Signal Track

Swp On Off

Center 5.190 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

OUTPUT POWER AND PSD, Chain 2 HIGH CH
v Agilent 10:06:57 Mar g, 2013 R T |Freg/Channel

Mki1 5.226 6 GHz Contor E

P enter Freq

E:\f, (20 dBm Atten 10 dB 2.284 dBm_fl - o000 GHz
#Avy

Start Freq

520000000 GHz

Stop Freq

526000000 GHz

CF Step
. 5.00000000 MHz
#PAvyg Auto tlan|
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

”Fﬁ}f,,, Signal Track

Swp On Off

Center 5.230 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.12.4. 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)
Low 5190 6.68 -2.050 0.00 8.73 13 | -4.27
Chain 1
Channel | Frequency | PK Level PSD DCCF Peak Excursion|Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Low 5190 6.89 -2.860 0.00 9.75 13 | -3.25
Chain 2
Channel | Frequency | PK Level PSD DCCF [Peak Excursion|Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Low 5190 7.87 -2.097 0.00 9.97 13 | -3.03
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 0

PEAK EXCURSION, Chain 0 LOW CH

e Agilent 14:50:15 Mar 25, 2013 R T |Freg/Channsl

Mkr1 5.194 5 GHz Center F

. enter Freq

Ref 20 dBm #Atten 20 dB 668 dBm_fl - 1anooo0 GHz
#Peak

Start Freq

516000000 GHz

Stop Freq

5.22000000 GHz

CF Step
. 5.00000000 MHz
#PAvyg Auto tlan|

M1 S2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 5.190 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 1

PEAK EXCURSION, Chain 1 LOW CH

e Agilent 14:51:06 Mar 25, 2013 R T |Freg/Channsl

Mkr1 5.194 4 GHz Conter F
2 ener Fred
Bef ?0 dBm #Atten 20 (B 6.89 dBm & 19000000 GHa
#Peak
Log
10 Start Freqg
dB/ 5.16000000 GHz
Ofst
38.1
dB Stop Freq
£, 22000000 GHz

CF Step
. 5.00000000 MHz
#PAvyg Auto tlan|

M1 S2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 5.190 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 2

PEAK EXCURSION, Chain 2 LOW CH

e Agilent 14:52:24 MWar 25, 2013 R T |Freg/Channsl

Mkr1 5.193 1 GHz Conter F
2 ener Fred
Bef ?0 dBm #Atten 20 (B 7.87 dBm & 19000000 GHa
#Peak
Log
10 Start Freqg
dB/ 5.16000000 GHz
Ofst
38.1
dB Stop Freq
£, 22000000 GHz

CF Step
. 5.00000000 MHz
#PAvyg Auto tlan|

M1 S2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 5.190 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.13.

802.11n HT40 BF 3TX MODE IN THE 5.2 GHz BAND

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

8.13.1. OUTPUT AVERAGE POWER

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

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

Chain O | Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna [ Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 7.07
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

RESULTS
Bandwidth and Antenna Gain
Channel | Frequency Min Min Correlated
26 dB 99% | Directional
BW BW Gain
(MHz) (MHz) (MHz) (dBi)
Low 5190 39.50 ([36.2109 7.07
High 5230 39.50 (36.2273 7.07
Limits
Channel | Frequency | FCC IC Max Power
Power EIRP IC Limit
Limit Limit Power
(MHz) (dBm) | (dBm) (dBm) (dBm)
Low 5190 15.93 23.00 15.93 15.93
High 5230 15.93 23.00 15.93 15.93
Duty Cycle CF (dB)| 0.00
Output Power Results
Channel | Frequency | Chain 0 |Chain 1| Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit [Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dB)
Low 5190 9.80 9.50 9.60 14.41 15.93 -1.52
High 5230 9.70 9.50 9.60 14.37 15.93 | -1.56
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.14. 802.11n HT40 STBC 3TX MODE IN THE 5.2 GHz BAND
8.14.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain0 [ Chain1 | Chain2
(MHz) (MHz) (MHz) (MHz)
Low 5190 39.67 39.33 39.67

High 5230 39.83 39.33 39.50
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
e Agilent 10:43:45 Jan 4, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

& bdkrl 3967 MHz
-0.10 dB

#Peak

Center Freq
5.19000000 SHz

Start Freq
£.14000000 GHz

Stop Freg
5.24000000 GHz

dBm

LgAv

CF Step

10.0000000 kHz
Auto

UET

V1 S2
S3 FC

off):

FTun

Swp

Center 5.190 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

26 dB BANDWIDTH, Chain 0 HIGH CH
- Agilent 11:21:41 Jan 4, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 39.83 MHz
-0.83 dB

#Peak

Center Freq
5.23000000 GHz

Start Freq
£.18000000 GHz

Stop Freg
5.28000000 GHz

dBm

LgAv

CF Step

10.0000000 kHz
Auto

UET

V1 S2
S3 FC

off):

FTun
Swp

Center 5.230 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

On off
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REPORT NO: 12U14745-8

DATE: MAY 07, 2013
FCC ID: BCGA1521

IC: 579C-A1521

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH

e Agilent 10:54:25 Jan 4, 2013

R T
A Mkrl 3933 MHz
-1.29 dB

Freg/Channel

Ref 20 dBm
#Peak
Log
10
dB/
(Hfst
324
dB

u]
138
dBm

LgAv

Center Freq
5.19000000 SHz

Atten 10 dB

Start Freq
£.14000000 GHz

Stop Freg
5.24000000 GHz

CF Step
10.0000000 kHz
Auto han|

V1 S2

Freq Offset
S3 FC

0.00000000 Hz

off):
FTun
Swp

Signal Track

On off

Center 5.190 00 GHz
#Res BW 430 kHz

Span 100 MHz

#ZWBW 1.3 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH

W Agilent 11:25:04 Jan 4, 2013

R T

Freg/Channel

Ref 20 dBm
#Peak

Atten 10 dB

A Mkrl 3933 MHz
-1.57 dB

Center Freq
5.23000000 GHz

Log
10
dB/
(Hfst
324
dB
u]
A3.7
dBm

LgAv

Start Freq
£.18000000 GHz

Stop Freg
5.28000000 GHz

CF Step
10.0000000 kHz
Auto han|

V1 S2

Freq Offset
S3 FC

0.00000000 Hz

off):
FTun
Swp

Signal Track
Off

—

On

Center 5.230 00 GHz
#Res BW 430 kHz

Span 100 MHz
#Sweep 100 ms (601 pts)

#VBW 1.3 MHz
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 LOW CH
e Agilent 11:12:23 Jan 4, 2013

R T

Freq/Channel

Ref 20 dBm

Atten 10 (B

A Mkrl 3967 MHz
1.24 dB

#Peak

Center Freq
5.19000000 GHz

Start Freq
£.14000000 GHz

Stop Freq
524000000 GHz

-15.0
dBm

LgAv

CF Step

10.0000000 rHz
Auto

JET

V1 52
53 FC

off):

FTun

Swp

Center 5.190 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Cin Off

26 dB BANDWIDTH, Chain 2 HIGH CH
- Agilent 11:42:23 Jan 4, 2013

R T

Freq/Channel

Ref 20 dBm

Atten 10 (B

A Mkrl 39.50 MHz
0.05 dB

#Peak

Center Freq
523000000 GHz

Start Freq
£.18000000 GHz

Stop Freg
526000000 GHz

146
dBm

LgAv

CF Step

10.0000000 MHz
to

V1 52
S3 FC

off}:

FTun
Swp

Center 5.230 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.14.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% BW |99% BW [99% BW
Chain 0| Chain 1 | Chain 2
(MHz) (MHz) | (MHz) | (MHz)
Low 5190 36.1860| 36.1983 | 36.2039
High 5230 36.1916| 36.1918 | 36.1916
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
W Agilent 10:38:23 Jan 4, 2013

R T | Measure |

Ch Freg

Occupied Bandwiith

5.19 GHz

Trig  Free

Averages: 100

hWeas Off

Ref 20 dBm

Atten 10 (B

Channel Power

#Samp)|

Log

Occupied BW

10

dB/

Offst

324

dB

Center 5.190 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

hAUltl Carrier
Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
36.1860 MHz

-74.543 kHz
38.158 MHz™

Occ By % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat

99% BANDWIDTH, Chain 0 HIGH CH
- Agilent 11:17:03 Jan 4, 2013

R T | Measure |

Ch Freg

Occupied Bandwiith

5923 GHz

Trig  Free

Averages: 100

hWeas Off

Ref 20 dBm

Atten 10 (B

#Samp)|

Log

Channel Power

Occupied BW

10

dB/

Offst

324

dB

Center 5.230 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

hAUltl Carrier
Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
36.1916 MHz

-55.909 kHz
38.187 MHz™

Occ By % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
e Agilent 10:51:34 Jan 4, 2013 R T | Weasure
| I

Ch Freq 519 GHz Trig  Free hWeas Off
Occupied Bandwidth Averages: 100 I |

Channel Power

Ref 20 dBm Atten 10 (B

#Samp | | . Occupied By
Log 4 TP LRI, O T T R ATNESRIC | LTNGERY

10
dB/
(Hfst
324
dB

hAUltl Carrier

Center 5.190 0 GHz Span 60 MHz Power
#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms (601 pts)

- - Power Stat
Occupied Bandwidth Oce BW % Pwr 59.00 % CCDF

36.1983 MHz xdB 2600 dB

Transmit Freq Error -31.848 kHz 1M?£e
w dB Bandwidth 358.169 MHz* o

99% BANDWIDTH, Chain 1 HIGH CH
we Agilent 11:23:47 Jan 4, 2013 R T | Measure
| I

Ch Freq 523 GHz Trig  Free hWeas Off
Occupied Bandwidth Averages: 100 I |

Channel Power

Ref 20 dBm Atten 10 (B
#Samp Occupied By
Log

10
dB/
(Hfst
324
dB

hAUltl Carrier

Center 5.230 0 GHz Span 60 MHz Power
#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms (601 pts)

- - Power Stat
Occupied Bandwidth Oce BW % Pwr 59.00 % CCDF

36.1918 MHz xdB 2600 dB

Transmit Freq Error -73.215 kHz 1M?£e
w dB Bandwidth 38.235 MHz* o

Page 177 of 307

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

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




REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH
5 Agilent 11:08:17 Jan 4, 2013 R T [ Measure |
[ |

Ch Freg 819 GHz Trig  Free MWeas Off
Oceupied Bandwidth Averages: 100 I |

Channel Power

Ref 20 dBm Atten 10 (B

#Samp) | |

Log K T T N T o TN U T RS Occupied B
10
dB/
Offst
324
dB

MLt Carrier

Center 5.190 0 GHz Span 60 MHz Power
#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms (601 pts)

- - Power Stat
Occupied Bandwidth Occ B % Pwr  09.00 % CCDF

36.2039 MHz xdB 2600 4B

Transmit Freq Error 91.779 kHz 1M?£e
¥ dB Bandwidth 38.233 MHz* o

99% BANDWIDTH, Chain 2 HIGH CH
5 Agllent 11:17:03 Jan 4, 2013 R T [ Measure |
[ |

Ch Freg 523 GHz Trig  Free MWeas Off
Oceupied Bandwidth Averages: 100 I |

Channel Power

Ref 20 dBm Atten 10 (B

#Samp CQccupied By
Log PEN IR S L WP TL PN, [ P TR

10

dB!
Offst | 1.1 1V ST F ACP

324
dB

MLt Carrier

Center 5.230 0 GHz Span 60 MHz Power
#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms (601 pts)

- - Power Stat
Occupied Bandwidth Occ BW % Pwr  89.00 % CCDF

36.1916 MHz xdB 2600 4B

Transmit Freq Error -59.909 kHz 1M?£e
% dB Bandwidth 38.187 MHz* o
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.14.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

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

Chain O | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna [ Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 2.33
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DATE: MAY 07, 2013

REPORT NO: 12U14745-8
IC: 579C-A1521

FCC ID: BCGA1521

RESULTS
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5190 39.33 [36.1860 2.33
High 5230 39.33 ([36.1916 2.33
Limits
Channel | Frequency | FCC IC Max Power | FCC IC PSD
Power EIRP IC Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) [ (dBm)
Low 5190 17.00 23.00 20.67 17.00 4.00 | 10.00 4.00
High 5230 17.00 23.00 20.67 17.00 4.00 | 10.00 4.00

Duty Cycle CF (dB)| 0.00

Output Power Results

Channel | Frequency | Chain O [Chain 1| Chain 2 Total [Power|Power
Meas Meas Meas Corr'd | Limit |Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dB)
Low 5190 11.73 11.55 11.50 16.37 | 17.00 | -0.63
High 5230 11.60 11.50 11.45 16.29 | 17.00 | -0.71
PSD Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total PSD PSD
Meas Meas Meas Corr'd | Limit |Margin
PSD PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dB)
Low 5190 -0.84 -0.84 -0.99 3.88 4.00 -0.12
High 5230 -0.81 -0.98 -1.07 3.82 4.00 -0.18
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH

REW 1 MHz Marker 1 (T1 ]
VEW 3 MHz -0.24 dRm
Ref 20 dBm *Att 10 4B SWT 20 ms 5.184200000 GH=

20 Offpet 3zt4 4B

e

Center 5.19% GHz Span 60 MHz

Date: 2Z.JAN.2003 01:39:36

OUTPUT POWER AND PSD, Chain 0 HIGH CH
® e Marker 1 ﬁl‘l .

Ref 20 dBm *Att 10 4B SWT 20 ms

zo0 Offpet 32

S

Center 5.23 GHz Span 60 MHz

Date: 2Z.JAN.2003 01:42:35
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH

REW 1 MHz Marker 1 [T
> . Ja VEW 3 MH=z
Ref 20 dBm Attt 10 4B SWT 20 ms

20 oOffpet 32

Nwmww»\r—mw

Center 5.1% GHz Span 60 MH=z

Date: 2.JAN.2003 01:34:30

OUTPUT POWER AND PSD, Chain 1 HIGH CH
(é§> an 03 p ‘Six ; Eﬁi Marker 1 ,Vﬁ

Ref 20 dBm Att 10 daB SWT 20 ms

2o Offket 32

1

HM&#L«\/AM&Ab\

Center 5.23 GHz

Date: Z.JAN.2003 01:45:58

Page 182 of 307

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 2

OUTPUT POWER AND PSD, Chain 2 LOW CH

REW 1 MHz Marker 1 [
VEW 3 MHz
Ref 20 dBm Att 10 48 SWT 20 ms

20 Offpet 32

R e

Date: 2.JAN.2003 01:30:31

OUTPUT POWER AND PSD, Chain 2 HIGH CH

® REW 1 MHz Marker 1
02 Ta 03 O 17 VBW 3 MH=z
L._224r

Ref 20 dBm Att 10 4B SWT 20 m=a

Tl ]
—-1.07 dRm
20000 GH=

20 Offpet 32

=

Center 5.23 GHz Span 60 MHz

Date: 2.JAN.2003 01:47:32
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.14.4. 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)
Low 5190 7.30 -0.84 0.00 8.14 13 | -4.86
Chain 1
Channel | Frequency | PK Level PSD DCCF Peak Excursion|Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Low 5190 7.04 -0.84 0.00 7.88 13 -5.12
Chain 2
Channel | Frequency | PK Level PSD DCCF [Peak Excursion|Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Low 5190 7.28 -0.99 0.00 8.27 13 | -4.73
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 0

PEAK EXCURSION, Chain 0 LOW CH

e Agilent 14:55:44 Mar 25, 2013 R T |Freg/Channsl

Mkr1 5.195 1 GHz Center F

. enter Freq

Ref 20 dBm #Atten 20 dB 7.30 dBm_fl - o000 Gz
#Peak

Start Freq

516000000 GHz

Stop Freq

5.22000000 GHz

CF Step
. 5.00000000 MHz
#PAvyg Auto tlan|

M1 S2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 5.190 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 1

PEAK EXCURSION, Chain 1 LOW CH

e Agilent 14:57:48 Mar 25, 2013 R T |Freg/Channsl

Mkr1 5.177 5 GHz Conter F
m ; ener Fred
Bef ?0 dBm #Atten 20 (B 7.04 dBm & 19000000 GHa
#Peak
Log
10 Start Freqg
dB/ 5.16000000 GHz
Ofst
38.1
dB Stop Freq
£, 22000000 GHz

CF Step
. 5.00000000 MHz
#PAvyg Auto tlan|

M1 S2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 5.190 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 2

PEAK EXCURSION, Chain 2 LOW CH

e Agilent 14:59:18 Mar 25, 2013 R T |Freg/Channsl

Mkr1 5.194 3 GHz Conter F
2 ener Fred
Bef ?0 dBm #Atten 20 (B 7.28 dBm & 19000000 GHa
#Peak
Log
10 Start Freqg
dB/ 5.16000000 GHz
Ofst
38.1
dB Stop Freq
£, 22000000 GHz

CF Step
. 5.00000000 MHz
#PAvyg Auto tlan|

M1 S2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 5.190 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.15. 802.11ac VHT80 1TX MODE IN THE 5.2 GHz BAND
8.15.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Mid 5210 82.17

26 dB BANDWIDTH

BANDWIDTH MID CH

we Agilent 10:33:15 Jan 11,2013 R T |FregiChannel

A Mkrl 8217 MHz Conter
efner Fred
Ref 20 dBm Atten 10 dB 0.30 dB
#Peak 5.21000000 GHz
) T B Start Freq
516000000 GHz

B Stop Freqg
DI j 5.26000000 GHz
4.7
dBm CF Step
10.0000000 kHz

LgAv Auto lan

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On Off

Center 5.210 00 GHz Span 100 MHz ‘
#Res BW 910 kHz #VBW 2.7 MH:z #Sweep 100 ms {601 pts)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.15.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

Mid 5210 75.5238

99% BANDWIDTH

BANDWIDTH MID CH
i Agllent 10:14.05 Jan 11,2013

R T

| Measure

Ch Freq 5.21 GHz

Oceupied Bandwidth

Trig  Free

Averages: 100 I |

I
Meas Off

Ref 20 dBm Atten 10 dB

| (Channel Power

#Samp

Log

Occupied BW)

10

dB/

Offst

324

dB

Center 5.210 00 GHz
#Res BW 1 MHz VBW 3 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

ACF

Multi Carrier
Power

Occupied Bandwidth
75.5238 MHz

Transmit Freq Error -121.035 kHz
# dB Bandwidth 79.036 MHz*

Oec BWW % Pwr 99.00 %
#dB  -26.00 dB

Power Stat
CCDF

MWore
10f2
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.15.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Mid 5210 82.17 |[75.5238 3.20
Limits
Channel | Frequency | FCC IC Max Power FCC IC PSD
Power EIRP IC Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Mid 5210 17.00 23.00 19.80 17.00 4.00 10.00 4.00

Duty Cycle CF (dB)| 0.10 | |

Output Power Results

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

Power | Power
(MHz) dBm) | (dBm) (dBm) (dB)
Mid 5210 13.00 13.00 17.00 -4.00

PSD Results

Channel | Frequency | Chain 1| Total PSD PSD
Meas | Corr'd Limit Margin

PSD PSD
(MHz) dBm) | (dBm) (dBm) (dB)
Mid 5210 0.513 0.613 4.00 -3.39
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 MID CH

W Agilent 14:50:03 Jan 15,2013 F T |Freg/Channel

Mki1 5.201 0 GHz Corter E

enter Freq

5:1(20 dBm Atten 10 dB 0.513 dBm_| - 1 ooooo GHz
#Avyg

Start Freq

515000000 GHz

Stop Freq

527000000 GHz

CF Step
. 12.0000000 MHz
#PAvg Auto lan
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp on O

Center 5.210 0 GHz Span 120 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.15.4. 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 5210 4.732 0.513 0.10 4.12 13 | -8.88

PEAK EXCURSION

PEAK EXCURSION MID CH

e Agilent 14:54:00 Jan 15, 2013 R T |FregiChannel

Mkr1 5.201 6 GHz Center E

: enter Freq

Ref 20 dBm Atten 10 dB 4.132dBm | - 5 oonnoo GHz
#Peak

Start Freq

5.15000000 GHz

Stop Freq

£.27000000 GHz

CF Step
120000000 hHz
Auto Man|
100

W1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 5.210 0 GHz Span 120 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.16. 802.11ac VHT80 CDD 2TX MODE IN THE 5.2 GHz BAND

8.16.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)
Mid 5210 82.17 82.00
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 MID CH

e Agilent 10:33:18 Jan 11,2013

R T [Freg/Channel

aMict 8217wz |1
Ref 20 dB Atten 10 dB 0.30 4B enter Freq
fPesk [ e £.21000000 GHz

Start Freq
5.16000000 GHz

Stop Freq
B £.26000000 GHz

dBm

CF Step

LgAv

10.0000000 hHz
Ao hdan|

V1 s2
S3 FC

off):

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Center 5.210 00 GHz
#Res BW 910 kHz

Span 100 MHz ‘
#VBW 2.7 MHz #Sweep 100 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 MID CH

% Agilent 10:4755 Jan 11,2013 R T Measure

A& MErl 82.00 MHz
Ref 20 dBm Atten 10 dB 234 dE Meas Off
#Peak ‘
Log ‘
dB/ Channel Power
Offst
324
dB £ ‘ Cceupied Bwy
DI

-13.8 ‘

dBm
LgAv

Vi s2 Multi Carrier
53 FC Power
aity:

Fg}u n Fower Stat
Swp CCDF
Center 5.210 00 GHz Span 100 MHz ‘ 1Nl?£e
#Res BW 910 kHz VBW 2.7 MHz #Sweep 100 ms (601 pts)

ACF
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.16.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) [ (MHz)
Mid 5210 75.3912| 75.5115
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 MID CH

% Agilent 18:32:39 Mar 11,2013 R T Measure

[ I

Ch Frag 521 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I |

| (Channel Power

Ref 20 dBm Atten 10 B
#Samp Occupied BW
Log
10 Jyl il LEET ARl T
dB/
Offst ACPF
381 [

dB ] ]
Multi Carrier
Center 5.210 0 GHz Span 120 MHz Pawer

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

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

75.3912 MHz xdB 260048

Transmit Freq Error -69.358 kHz 1M?£e
 dB Bandwidth 79,133 MHz" 0
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 MID CH
e Agilent 10:35:00 Jan 11,2013

R T | Measure |

Ch Freg
Occupied Bandwidth

5.21 GHz

Trig  Free

Averages: 100 I |

Meas Off

Ref 20 dBm

Atten 10 dB

#Samp

Log

Channel Power

Occupied BWY

10

dB/

Offst

324

dB

Center 5.210 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 100 MHz
#Sweep 100 ms {601 pts)

C

Multi Carrier
FPaowier

Transmit Freq Error
w dB Bandwidth

Occupied Bandwidth
75.5115 MHz

-182.775 kHz
78.990 MHz"

Qoo BYY % Pwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

hore
10f2
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.16.3.

LIMITS

FCC §15.407 (a) (1)

OUTPUT AVERAGE POWER AND PSD

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

IC RSS-210 A9.2 (1)

The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is
less. B is the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10
dBm in any 1.0 MHz band.

DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered 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)
3.20 2.20 2.73

For PSD, the two chains are considered 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)
3.20 2.20 5.72
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated | Unorrelated
26 dB 99% Directional | Directional
BW BW Gain Gain
(MHz) (MHz) (MHz) (dBi) (dBi)
Mid 5210 82.00 |75.3912 5.72 2.73
Limits
Channel | Frequency | FCC IC Max Power FCC IC PSD
Power EIRP IC Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Mid 5210 17.00 23.00 20.27 17.00 4.00 10.00 4.00

Duty Cycle CF (dB)| 0.09 |

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)
Mid 5210 12.50 12.60 15.56 17.00 -1.44

PSD Results

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

PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Mid 5210 -3.396 | -3.846 -0.51 4.00 -4.51
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PSD, Chain 0

PSD, Chain 0 MID CH

we Agilent 10:36:12 Mar 11,2013 R T |Freg/Channel

Mkr1 5.198 6 GHz Conter F

ener Fred

Ref 10 dBm Atten 10 (B -3.396 dBm
#Avg | 5.21000000 GHz
Start Freq
5.15000000 GHz
Stop Freq
£, 27000000 GHz

CF Step
12.0000000 MHz

“PAVg Auto M_a
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 5.210 0 GHz Span 120 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PSD, Chain 1

PSD, Chain 1 MID CH

e Agilent 10:40:24 Mar 11, 2013 R T |Freg/Channsl

Mki1 5.2010 GHz Contor E

o enter Freq

5:1(10 dBm Atten 10 dB 3.846 dBm__ 1l - 51000000 GHz
#Avy

Start Freq

515000000 GHz

Stop Freq

527000000 GHz

CF Step
12.0000000 MHz

.‘?PAVg Ato M_a
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): ,
ETun Signal Track
Swp On ff

Center 5.210 0 GHz Span 120 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.17. 802.11ac VHT80 BF 2TX MODE IN THE 5.2 GHz BAND

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

8.17.1. OUTPUT AVERAGE POWER

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered 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)
3.20 2.20 5.72
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated
26 dB 99% Directional
BW BW Gain
(MHz) (MHz) (MHz) (dBi)
Mid 5210 82.00 |75.3912 5.72
Limits
Channel | Frequency | FCC IC Max Power
Power EIRP IC Limit
Limit Limit Power
(MHz) (dBm) | (dBm) (dBm) (dBm)
Mid 5210 17.00 23.00 17.28 17.00
Duty Cycle CF (dB)l 0.09 |
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)
Mid 5210 12.50 12.60 15.56 17.00 -1.44
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.18. 802.11ac VHT80 STBC 2TX MODE IN THE 5.2 GHz BAND
8.18.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)
Low 5210 82.17 82.00
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH

e Agilent 10:33:18 Jan 11,2013

R T [Freg/Channel

aMict 8217wz |1
Ref 20 dB Atten 10 dB 0.30 4B enter Freq
fPesk [ e £.21000000 GHz

Start Freq
5.16000000 GHz

Stop Freq
B £.26000000 GHz

dBm

CF Step

LgAv

10.0000000 hHz
Ao hdan|

V1 s2
S3 FC

off):

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Center 5.210 00 GHz
#Res BW 910 kHz

Span 100 MHz ‘
#VBW 2.7 MHz #Sweep 100 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH

% Agilent 10:4755 Jan 11,2013 R T Measure

A& MErl 82.00 MHz
Ref 20 dBm Atten 10 dB 234 dE Meas Off
#Peak ‘
Log ‘
dB/ Channel Power
Offst
324
dB £ ‘ Cceupied Bwy
DI

-13.8 ‘

dBm
LgAv

Vi s2 Multi Carrier
53 FC Power
aity:

Fg}u n Fower Stat
Swp CCDF
Center 5.210 00 GHz Span 100 MHz ‘ 1Nl?£e
#Res BW 910 kHz VBW 2.7 MHz #Sweep 100 ms (601 pts)

ACF

Page 208 of 307

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

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




REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.18.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW |99% BW
Chain 0 | Chain 1
(MHz) (MHz) | (MHz)
Mid 5210 75.3912| 75.5115
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 MID CH
e Agilent 18:32:39 Mar 11, 2013 R T | Measure
I I

Ch Freg 821 GHz Trig  Free MWeas Off
Occupied Bandwidth Averages: 100 I |

Channel Power

Ref 20 dBm Atten 10 (B
#Samp Occupied By

‘ ACP

MUt Carrier

Center 5.210 0 GHz Span 120 MHz Power
#Res BW 1.2 MHz VBW 4 MHz #Sweep 100 ms {601 pts)

dB

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

75.3912 MHz xdB 2600 dB

Transmit Freq Error -69.358 kHz 1M?£e
% dB Bandwidth 79.133 MHz* o
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 MID CH
e Agilent 10:35:00 Jan 11,2013

R T | Measure |

Ch Freg
Occupied Bandwidth

5.21 GHz

Trig  Free

Averages: 100 I |

Meas Off

Ref 20 dBm

Atten 10 dB

#Samp

Log

Channel Power

Occupied BWY

10

dB/

Offst

324

dB

Center 5.210 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 100 MHz
#Sweep 100 ms {601 pts)

C

Multi Carrier
FPaowier

Transmit Freq Error
w dB Bandwidth

Occupied Bandwidth
75.5115 MHz

-182.775 kHz
78.990 MHz"

Qoo BYY % Pwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

hore
10f2
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.18.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated 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)
3.20 2.20 2.73
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

RESULTS
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5210 82.00 ([75.3912 2.73
Limits
Channel | Frequency | FCC IC Max Power FCC IC PSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) [ (dBm)
Low 5210 17.00 23.00 20.27 17.00 4.00 10.00 4.00
Gated Output Power Measurement
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 5210 12.70 12.40 15.56 17.00 -1.44
Page 213 of 307
UL CCS FORM NO: CCSUP4701H
TEL: (510) 771-1000 FAX: (510) 661-0888

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



REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5210 82.00 |75.3912 2.73
Limits
Channel | Frequency | FCC IC Max Power FCC IC PSD
Power | EIRP IC Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) [ (dBm) | (dBm) | (dBm)
Low 5210 17.00 23.00 20.27 17.00 4.00 10.00 4.00

Duty Cycle CF (dB)| 0.09 | |

PSD Results
Channel | Frequency | Chain 0 |Chain 1 Total PSD PSD
Meas Meas Corr'd Limit [Margin
PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5210 -3.244 | -3.223 -0.133 4.00 -4.13
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PSD, Chain 0

PSD, Chain 0 MID CH
v Agilent 12:01:35 Jan 15, 2013 R T |Freg/Channel

Mki1 5.197 2 GHz Corter £
3 9. ener Fred

B;f 20 dBm Atten 10 dB 3244 dBm_Jl - o 000000 GHz

#Avy

Log

10 Start Freq
dB/ 515000000 GHz
Offst
32.4
dB Stop Freq
5.27000000 GHz

CF Step

N 12.0000000 MHz
#PAvg

100 —

w1 s2 Freq Offset
53 FS 0.00000000 Hz

AA
off): )
ETun Signal Track
On off

Swp

Start 5.150 0 GHz Stop 5.270 0 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PSD, Chain 1

PSD, Chain 1 MID CH
e Agilent 12:04:52 Jan 15, 2013 FE T |Freg/Channel

Mki1 5.197 6 GHz Corter £
- ener Fred

B;f 20 dBm Atten 10 dB 3223 dBm_ | - - 000000 GHz

#Avy

Log

10 Start Freq
dB/ 515000000 GHz
Offst
32.4
dB Stop Freq
5.27000000 GHz

CF Step

N 12.0000000 MHz
#PAvg

100 —

w1 s2 Freq Offset
53 FS 0.00000000 Hz

AA
off): )
ETun Signal Track
On off

Swp

Center 5.210 0 GHz Span 120 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.19. 802.11ac VHT80 CDD 3TX MODE IN THE 5.2 GHz BAND
8.19.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 | Chain1 | Chain2
(MHz) (MHz) (MHz) (MHz)
Mid 5210 83.00 82.40 81.40
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 MID CH
s Agilent 12:48:17 Mar 11,2013

R T

Freq/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 53.0 MHz
0.15 dB

#FPeak
Log

10
dB/

Offst
38.1

dB
Dl

Center Freq
£.21000000 GHz
Start Freq
515000000 GHz
Stop Freq
5.27000000 GHz

226
dBm

LgAv

CF Step
12.0000000 MHz
Auta tilan|

V1 52
53 FC

aff):

FTun
Swp

Center 5.210 0 GHz
#Res BW 910 kHz

#VBW 2.7 MHz

Span 120 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 MID CH
e Agilent 12:52:48 Mar 11,2013

R T

Freq/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 52.4 MHz
0.25 dB

#Feak
Log

10
dB/

Offst
38.1

dB
Dl

Center Freq
521000000 GHz
Start Freq
515000000 GHz
Stop Freq
527000000 GHz

219
dBm

LgAv

CF Step
12.0000000 MHz
Auto hdan|

V1 S2
S3 FC

affk

FTun

Swp

Center 5.210 0 GHz
#Res BW 910 kHz

#VBW 2.7 MHz

Span 120 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 MID CH
e Agilent 12:56:40 Mar 11,2013

R T

Freq/Channel

Ref 20 dBm Atten 10 (B

A Mkrl 81.4 MHz
0.13 dB

#Peak
Log

10
dB/

Offst
38.1

dB
Dl

Center Freq
521000000 GHz
Start Freq
5.15000000 GHz
Stop Freq
527000000 GHz

209
dBm

LgAv

CF Step
12.0000000 MHz
Auto hdan

V1 Ss2
S3 FC

aff}:
FTun

Swp

Center 5.210 0 GHz

#Res BW 910 kHz #VBW 2.7 MHz

Span 120 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.19.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 99% BW 99% BW 99% BW
Chain 0 Chain 1 Chain 2

(MHz) (MHz) (MHz) (MHz)
Mid 5210 75.6423 75.6117 75.5864
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 MID CH

@ Agilent 12:47:18 Mar 11,2013 R T | Measure |
|

Ch Freq 521 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

| Channel Fower

Ref 20 dBm Atten 10 (B
#Samp Occupied By
Log !
10 UL AT LR LT &P R PR el
\_P

dB/
Offst , AC
38.1
dB

Multi Carrier

Center 5.210 0 GHz Span 120 MHz Power
#Res BW 1.2 MHz VBW 4 MHz #Sweep 100 ms (601 pts)

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

75.6423 MHz xdB  -26.00 dB

Transmit Freq Errar -111.031 kHz 1M?£e
 dB Bandwidth 79.181 MHz* "

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 MID CH

- Agilent 125116 Mar 11,2013 R T [ Measue |
[

Ch Freq 521 GHz Trig  Free Meas Off

Occupied Bandwidth Averages: 100 I |

| Channel Fower
Ref 20 dBm Atten 10 dB
#Samp | Occupied By
Log |
10 »

dB/ |
Offst 4 I ACP
38.1

dB

hulti Carrier

Center 5.210 0 GHz Span 120 MHz Powrer
#Res BW 1.2 MHz VBW 4 MHz #Sweep 100 ms (601 pts)

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

75.6117 MHz xdB 2600 dB

Transmit Freq Error -58.014 kHz 1[\4?59
w dB Bandwidth 79.181 MHz" o
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 MID CH

- Agilent 12:55:20 Mar 11,2013 T Measure

[ |
Ch Freg 521 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I |

Ref 20 dBm Atten 10 dB
#Samp)

| Channel Power

| Occupied BWY
Log
10 * LA alivd 18 u TS 70 L R i (R LU
dB/
Offst ACP
K7 I ] ] (T
dB

| Wulti Carrier
Center 5.210 0 GHz Span 120 MHz | Powver

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

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

75.5864 MHz ndB 260048

Transmit Freq Error -86.193 kHz 1M?£e
¥ dB Bandwidth 79.153 MHz* o
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.19.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna [ Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 2.33

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

Chain O | Chain 1 | Chain 2 | Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 7.07
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated | Uncorrelated
26 dB 99% | Directional [ Directional
BW BW Gain Gain
(MHz) (MHz) (MHz) (dBi) (dBi)
Mid 5210 81.40 |75.5864 7.07 2.33
Limits
Channel | Frequency | FCC IC Max Power FCC IC PSD
Power EIRP IC Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) [ (dBm)
Mid 5210 17.00 23.00 20.67 17.00 2.93 10.00 2.93
Duty Cycle CF (dB)| 0.09 | |
Output Power Results
Channel | Frequency | Chain 0 [Chain 1| Chain 2 Total Power | Power
Meas Meas Meas Corr'd Limit [Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) dBm) | (dB)
Mid 5210 11.90 12.10 11.95 16.76 17.00 | -0.24
PSD Results
Channel | Frequency | Chain O |Chain 1| Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit [Margin
PSD PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) dBm) | (dB)
Mid 5210 -5.479 | -5.387 -5.062 -0.44 2.93 -3.37
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

PSD, Chain 0

PSD, Chain 0 MID CH
s Agilent 09:33.02 Mar 11,2013

R T

Freq/Channel

Ref 10 dBm Atten 10 dB

Mkr1 5.197 2 GHz
5479 dBm

#hvg
Log

10
dB/

Offst
38.1

dB

Center Freq
£.21000000 GHz
Start Freq
515000000 GHz
Stop Freq
5.27000000 GHz

#PAvg
100

CF Step
12.0000000 MHz
Auta tilan|

W1 52
53 F§

AR
aff):

FTun
Swp

Center 5.210 0 GHz
#Res BW 1 MHz

VEW 3 MHz

Span 120 MHz
Sweep 1 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 MID CH

- Agilent 09:50:03 Mar 11, 2013

R T

|FrequhanneI |

Ref 10 dBm Atten 10 (B

Mkr1 5.217 2 GHz
5.387 dBm

#hvyg
Log

10
dB/

Offst
38.1

dB

Center Freq
521000000 GHz
Start Freq
515000000 GHz
Stop Freqg
527000000 GHz

#PAvg
100

CF Step
12.0000000 MHz
Auto Man

W1 52

53 FS§
AA

off):

FTun
Swp

Center 5.210 0 GHz
#Res BW 1 MHz

VEW 3 MHz

Span 120 MHz
Sweep 1 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PSD, Chain 2

OUTPUT POWER AND PSD, Chain 2 MID CH

e Agilent 09:53:44 Mar 11, 2013 R T |Freg/Channsl

Mki1 5.216 6 GHz Contor E

enter Freq

5:1(10 dBm Atten 10 dB 5062 dBm__ | - 200000 GHz
#Avy

Start Freq

515000000 GHz

Stop Freq

527000000 GHz

CF Step
12.0000000 MHz

“PAVg Auto M_a
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 5.210 0 GHz Span 120 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.19.4. 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 5210 3.02 -5.479 0.09 8.41 13 -4.59
Chain 1
Channel | Frequency | PK Level PSD DCCF |[Peak Excursion|Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Mid 5210 3.49 -5.387 0.09 8.79 13 -4.21
Chain 2
Channel | Frequency | PK Level PSD DCCF Peak Excursion|Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Mid 5210 4.24 -5.062 0.09 9.21 13 -3.79
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 0

PEAK EXCURSION, Chain 0 MID CH

@ Agilent 10:04:00 Mar 11,2013 R T |Freg/Channel

Mkr1 5.196 8 GHz Corter F
enter Freq
E;L‘:'l]( dBm Atten 10 B 3.02 dBm 521000000 GHz
Log ) 0‘ N
10 Start Freq
dB/ £.15000000 GHz
Offst
38.1
dB Stop Freq
£.27000000 GHz

CF Step
. 12.0000000 MHz
#PAvg Auto [SET

M1 s2 Freq Offset
53 F5 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On off

Center 5.210 0 GHz Span 120 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)

PEAK EXCURSION, Chain 1

PEAK EXCURSION, Chain 1 MID CH
- Agilent 10:05:26 Mar 11, 2013 R T |Freg/Channel

Mkr1 5.200 8 GHz Conter F
Ref 10 dB Atten 10 dB 3.49 dB enter Freq
Poak [ el = 521000000 GHZ
#Peak
Log ,
Start Freq
5 18000000 GHz
- Stop Freq
527000000 GHz

CF Step
12.0000000 MHz
Auto Man|

M1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Center 5.210 0 GHz Span 120 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

Swp

Page 228 of 307

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 2

PEAK EXCURSION, Chain 2 MID CH

e Agilent 10:07:04 Mar 11, 2013 R T |Freg/Channsl

Mkr1 5.214 4 GHz Conter F
1 74 ener Fred
Ref 10 dBm Atten 10 (B 4.24 dBm
#Peak ‘ ‘ | | o 5.21000000 GHz
Log
10 Start Freq
dB/ 5.15000000 GHz
Ofst
38.1
dB Stop Freq
£, 27000000 GHz

CF Step
. 12.0000000 MHz
#PAvyg Auto tlan|

M1 S2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 5.210 0 GHz Span 120 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.20.

802.11ac VHT80 BF 3TX MODE IN THE 5.2 GHz BAND

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

8.20.1. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

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

Chain O | Chain 1 | Chain 2 | Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 7.07
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated
26 dB 99% | Directional
BW BW Gain
(MHz) (MHz) (MHz) (dBi)
Mid 5210 81.40 |75.5864 7.07
Limits
Channel | Frequency | FCC IC Max Power
Power EIRP IC Limit
Limit Limit Power
(MHz) (dBm) | (dBm) (dBm) (dBm)
Mid 5210 15.93 23.00 15.93 15.93
Duty Cycle CF (dB)| 0.09 |
Output Power Results
Channel | Frequency | Chain O |Chain 1| Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit [Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dB)
Mid 5210 10.00 10.30 10.10 14.91 15.93 | -1.02
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.21. 802.11ac VHT80 STBC 3TX MODE IN THE 5.2 GHz BAND
8.21.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain O | Chain1 | Chain2
(MHz) (MHz) (MHz) (MHz)
Mid 5210 82.67 82.17 82.00
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 MID CH

e Agilent 10:11:01 Jan 11, 2013 R T |Freg/Channel
& Mkrl 8267 MHz Center F
enter ~req

Ref 20 dBm Atten 10 (B 0.61 dB
#Paak 5.21000000 GHz
Log
10 Start Freq
dB/ 5.16000000 GHz
Offst
324
dB o Stop Freqg
DI ¢ 5.26000000 GHz
-15.3
dBm CF Step

10.0000000 MHz
LgAv Auto Ilan
V1 s2 Freq Offset
S3 FC 0.00000000 Hz
l Signal Track
FTun Ignal frac
Swp On Ctf
Center 5.210 00 GHz Span 100 MHz ‘
#Res BW 910 kHz #VBW 3 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 MID CH
e Agilent 10:33:15 Jan 11, 2013 R T [|FregiChannel

4 Mkrl 5217 MHz Conter F
Ref 20 dBm Atten 10 dB 0.30 dB enter Freq
#Peak 5.21000000 GHz
) 17 Start Freq
5.16000000 GHz
B N Stop Freg
Dl ' 5.26000000 GHz

4.7
dBm CF Step
10.0000000 tHz

LgAv Auto [SET

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): .
ETun Signal Track
On off

Swp

Center 5.210 00 GHz Span 100 MHz ‘
#Res BW 910 kHz #WBW 2.7 MHz #Sweep 100 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 MID CH
- Agilent 10:47:55 Jan 11,2013 R T Measure

A Mkrl 82.00 MHz
Ref 20 dBm Atten 10 B 2.34 dB hWeas Off
#Peak
Log
10
dB/
Offst
324
B Occupied BW|
u]
138
dBm

LgAv

Channel Paower

ACP

V1 S2 Multi Carrier
S3 FC Power

afl: Power Stat
FTun ower ol

CCDF

Swp

Center 5.210 00 GHz Span 100 MHz
#Res BW 910 kHz VBW 2.7 MHz #Sweep 100 ms {601 pts)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

8.21.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 99% BW 99% BW 99% BW
Chain 0 Chain 1 Chain 2

(MHz) (MHz) (MHz) (MHz)
Mid 5210 75.5197 75.5238 75.5115
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 MID CH

@ Agilent 10:08:17 Jan 11, 2013 R T | Measure |
[ |
Ch Freg 821 GHz Trig  Free MWeas Off
Occupied Bandwidth Averages: 100 I |
I Channel Power
Ref 20 dBm Atten 10 dB
#Samp [ [ | [ [ | | Occupied BW
Log Sl | v S p
10 N T
dB/
Offst [ ACF
324
dB ] ]
hulti Carrier
Center 5.210 00 GHz Span 100 MHz Pawer
#Res BW 1 MHz VBW 3 MHz #Sweep 100 ms {601 pts)
- - Power Stat
Occupied Bandwidth Occ BW % Pt 59.00 % CCODF
755197 MHz wdB  -26.00 dB
Transmit Freq Error -205.125 kHz 1M?£e
# dB Bandwidth 79.055 MHz* .

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 MID CH

- Agilent 10:14:05 Jan 11, 2013

R T | Measure |

Ch Freq

Oceupied Bandwidth

521 GHz

Trig  Free MWeas Off

Averages: 100 I |

Channel Power

Ref 20 dBm Atten 10 (B

#Samp)

Occupied BW|

ACF

dB

WUlti Carrier

Center 5.210 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 100 MHz Power

#Sweep 100 ms (601 pts)

Occupied Bandwidth
75.5238 MHz

-121.035 kHz
79.036 MHz™

Transrmit Freq Errar
# dB Bandwidth

Power Stat

Oco BW % Pwr CCDF

¥ dB

95.00 %
-26.00 dB

Mare
1of2
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 MID CH
e Agilent 10:35:00 Jan 11, 2013 R T | Measure |
| ]

Ch Freg 521 GHz Trig  Free MWeas Off

Oceupied Bandwidth Averages: 100 I |

Channel Paower

Ref 20 dBm Atten 10 (B

#Samp CQccupied By
Log - F PR LR TSN [JPIL) B WY (N AR I

10 i

dB/

Offst |, ACP
324

dB

MUt Carrier

Center 5.210 00 GHz Span 100 MHz Power
#Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms (601 pts)

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

75.5115 MHz xdB 2600 dB

Transrit Freq Errar S182.775 kHz 1M?£e
 dB Bandwidth 78.990 MHz* v
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

8.21.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

DIRECTIONAL ANTENNA GAIN

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

Chain O | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna [ Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 2.33
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

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

RESULTS
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Mid 5210 82.00 |[75.5115 2.33
Limits
Channel | Frequency | FCC IC Max Power | FCC IC
Power EIRP IC Limit PSD eirp
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm)
Mid 5210 17.00 23.00 20.67 17.00 4.00 10.00
Duty Cycle CF (dB)[ 0.09 | |
Gated Output Power Results
Channel | Frequency | Chain O |Chain 1| Chain 2 Total |Power| Power
Meas Meas Meas Corr'd | Limit |[Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) | (@dBm)| (dB)
Mid 5210 11.90 11.98 12.10 16.77 | 17.00 | -0.23
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Mid 5210 82.00 [75.5115 2.33
Limits
Channel | Frequency | FCC IC Max Power | FCC IC PSD
Power EIRP IC Limit | PPSD | eirp Limit
Limit Limit Power Limit | PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | dBm) | (dBm) | (dBm)
Mid 5210 17.00 23.00 20.67 17.00 4.00 | 10.00 4.00
Duty Cycle CF (dB)[ 0.09 | |
PSD Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total PSD PSD
Meas Meas Meas Corr'd | Limit |Margin
PSD PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm)| (dB)
Mid 5210 -5.635 | -4.183 -3.917 0.35 4.00 -3.65
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PSD, Chain 0

PSD, Chain 0 MID CH

e Agilent 09:35:54 Jan 15, 2013 R T |Freg/Channel
Mkr1 5.197 4 GHz Center F
enter ~req
E:: 20 dBm Atten 10 (B 5.635 dBm & 91000000 SHa
9
Log
10 Start Freq
dB/ 5.15000000 GHz
Offst 4
324
dB Stop Freq
527000000 GHz
CF Step
. 12.0000000 MHz
#PAvyg Auto lan|
100
W1 s2 Freq Offset
$3 F§ 0.00000000 Hz
AA
ull: Signal Track
FTun Ignal rac
Swp On Off
Center 5.210 0 GHz Span 120 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 MID CH
# Agilent 09:38:55 Jan 15,2013 R T [Freg/Channel

Mkr1 5.197 0 GHz

Center Freq
Ref 20 dB Atten 10 dB 4.183 dB
Af,g plL enm MM 5 21000000 GHE

Log

Start Freq
£.15000000 GHz

Stop Freq
£.27000000 GHz

CF Step

12.0000000 MHz
Auto
100
w1 s2 Freq Offset
53 FS 0.00000000 Hz

AA
aft: Signal Track
FTun 1gnat frac

Swp On

Center 5.210 0 GHz Span 120 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PSD, Chain 2

OUTPUT POWER AND PSD, Chain 2 MID CH
W Agilent 09:47:53 Jan 15, 2013 R T |Freg/Channel

Mkr1 5.196 6 GHz

Center Freq
Ref 20 dB Atten 10 dB -3.917 dB
#:vg — = = 521000000 GHz

Start Freq
£.15000000 GHz

Stop Freq
527000000 GHz

CF Step
12.0000000 MHz
Auto han

#PAvg
100
W1 S2
S3 FS|
AA
aff): :
ETun Signal Track
Swp On Cff

Freq Offset
0.00000000 Hz

Center 5.210 0 GHz Span 120 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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
Chain 0
Channel | Frequency | PK Level PSD DCCF Peak Excursion|Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Mid 5210 -2.207 -5.635 0.09 3.34 13 -9.66
Chain 1
Channel | Frequency | PK Level PSD DCCF |[Peak Excursion|Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Mid 5210 -0.745 -4.183 0.09 3.35 13 -9.65
Chain 2
Channel | Frequency | PK Level PSD DCCF Peak Excursion|Limit|Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) [ (dB)
Mid 5210 -0.439 -3.917 0.09 3.39 13 | -9.61
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 0

PEAK EXCURSION, Chain 0 MID CH

e Agilent 09:49:26 Jan 15, 2013 R T |Freg/Channel
Mkr1 5.217 8 GHz Center F
E enter ~req
Eef ?l] dBm Atten 10 (B 2.207 dBm & 91000000 SHa
#Peak
Log
10 Start Freq
dB/ 5.15000000 GHz
Offst -
324
dB Stop Freq
527000000 GHz
CF Step
. 12.0000000 MHz
#PAvy Auto [GET
100
W1 s2 Freq Offset
$3 F§ 0.00000000 Hz
AA
ull: Signal Track
ETun Ignal lrac
Swp On 0t
Center 5.210 0 GHz Span 120 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)

PEAK EXCURSION, Chain 1

PEAK EXCURSION, Chain 1 MID CH
- Agilent 09.50:38 Jan 15, 2013 R T [Freg/Channel

Mkr1 5.202 0 GHz

Center Freqg
Ref 20 dB Atten 10 dB 0.745 dB
#Poak [— = M 5 29000000 GHz

Start Freq
5.15000000 GHz

Stop Freq
527000000 GHz

CF Step
120000000 kHz
Auto hdan|

#PAvyg
100
W1 §2
$3 FS
AA
aff): :
ETun Sighal Track
Swp On Ctf

Freq Offset
0.00000000 Hz

Center 5.210 0 GHz Span 120 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

PEAK EXCURSION, Chain 2

PEAK EXCURSION, Chain 2 MID CH
- Agilent 09:45:54 Jan 15, 2013 R T [Freg/Channel

Mki1 5.197 0 GHz Contor F
. ener -red
Ref 20 dBm Atten 10 dB 0439 dBm__ |}l - 2000000 GHz
#Peak
Log |

10 Start Freq
dB/ £.15000000 GHz
Offst
32.4
dB Stop Freq
527000000 GHz

CF Step
12.0000000 MHz

#PAvg Auto M_a
100

w1 s2 Freq Offset

53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Swp

Center 5.210 0 GHz Span 120 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14745-8

FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

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

TEST PROCEDURE

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

EUT distance is 3 meters.

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

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

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

9.2. TRANSMITTER ABOVE 1 GHz

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

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

i Agilent R T |Ereg/Channel

Mkr1 5.093 25 GHz Conter F

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

740

dByv CF Step
15.0000000 MHz

L Auto Man|

512 Freq Offset
=3 FC 0.00000000 Hz

;Qun Signal Track
On off

Swp

Center 5.075 00 GHz Span 150 MHz |
#Res BW 1 MHz H#VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent

R T

|FrquChanneI |

Ref 110 dBpv

#Atten 0 JdB

Mkr1 5.102 75 GHz
52.42 dBp

#Peak

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

CF Step
15.0000000 MHz
Auto hdan

Center 5.075 00 GHz
#Res BW 1 MHz

#YBW 10 Hz

Span 150 MHz |
Sweep 11.7 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent

R T

|FrequhanneI |

Ref 110 dBp\

#Atten 0 dB

Mkr1 5.107 50 GHz
59.82 dBpv

#FPeak

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

CF Step
15.0000000 MHz
Auto Man|

Swip

Center 5.075 00 GHz
#HRes BW 1 MHz

#VBW 3 MHz

Span 150 MHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On off

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT

W Agilent

R T

|FrequhanneI |

Ref 110 dBp'

#Atten 0 dB

Mkr1 5.098 25 GHz
51.72 dBpv

#FPeak

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

CF Step
15.0000000 MHz
Auto hdan

Swip

Center 5.075 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Span 150 MHz |
Sweep 11.7 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

HARMONICS AND SPURIOUS EMISSIONS

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

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13
12U14745
Apple Inc

FCC Class B
HT20 3TXCDD

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

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

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

f Dist
GHz (m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

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

MarginjAnt. Pol.
dB V/H

5180 MHz 3TXCDD

15.540 3.0

32.9

39.1

13.0

-31.9

0.0 0.7 53.8

-20.2

15.540 3.0

22.7

39.1

13.0

-31.9

0.0 0.7 i 43.5

-10.5

15.540 3.0

34.0

39.1

13.0

-31.9

0.0 0.7 i 54.8

-19.2

15.540 3.0

22.8

39.1

13.0

-31.9

0.0 0.7 i 43.6

<<ITiT

-10.4

5200 MHz 3TXCDD

15.600 3.0

33.6

38.8

13.0

-31.9

0.0 0.7 i 543

-19.7

15.600 3.0

22.2

38.8

13.0

-31.9

0.0 0.7 i 429

-11.1

15.600 3.0

32.9

38.8

13.0

-31.9

0.0 0.7 i 53.6

-20.4

15.600 3.0

26.4

38.8

13.0

-31.9

0.0 0.7 i 47.1

TITKIK

-6.9

5240 MHz 3TXCDD

15.720 3.0

33.6

38.4

13.1

-31.9

0.0 0.7 {1 54.0

15.720 3.0

22.9

38.4

13.1

-31.9

0.0 0.7 i 43.2

15.720 3.0

33.7

38.4

13.1

-31.9

0.0 0.7 i 54.0

15.720 3.0

23.1

38.4

13.1

-31.9

0.0 0.7 { 434

<{<iTiT

Rev.4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-8

DATE: MAY 07, 2013
FCC ID: BCGA1521

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

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
i Agilent R T

Freq/Channel

Wit 509325 GHe | 7
enter ~req

Ref 110 dBpY #tten 0 dB 61.36 dByv

dpeak [— = BY Il 507500000 GHZ

Start Freq
500000000 GHz

Stop Freq
£.15000000 GHz

CF Step
15.0000000 MHz
to hla

Freq Offset
0.00000000 Hz

Signal Track
Swwp On

Center 5.075 00 GHz Span 150 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

e Agilent R T |Freg/Channsl

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

Start Freq
£.00000000 GHz

Stop Freg
515000000 GHz

CF Step
15.0000000 kHz
Auto han|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.075 00 GHz Span 150 MHz
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.097 50 GHz
60.05 dBpY

Center Freq

#Feak

Start Freq
500000000 GHz

Stop Freqg
£.15000000 GHz

5.07500000 GHz

CF Step

150000000 kHz
Auto

Freq Offset

Swp

Center 5.075 00 GHz
#Res BW 1 MHz

#YBW 3 MHz

Span 150 MHz
Sweep 1 ms (601 pts)

0.00000000 Hz

Signal Track
Cin

LOW CHANNEL RESTRICTED, AVERAGE, VERT

e Agilent

R T

Freq/Channel

Ref 110 dBp'

#Atten 0 dB

Mkr1 5.102 50 GHz
50.86 dBY

Center Freq

#FPeak

507500000 GHz

Start Freq
500000000 GHz

Stop Freq
£.15000000 GHz

CF Step
15.0000000 MHz
to Ila

Swip

Center 5.075 00 GHz

#Res BW 1 MHz

#YBW 10 Hz

Span 150 MHz |
Sweep 11.7 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Cin
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

HARMONICS AND SPURIOUS EMISSIONS

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

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13

12U14745
Apple Inc.
FCC Clas
HT20 3TX

sB
CDD

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

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

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

f Dist
GHz (m)

Read
dBuVv

AF
dB/m

CL
dB

Amp
dB

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

MarginjAnt. Pol.
dB V/H

5180 MHz 3TXCDD

15.540 3.0

32.9

39.1

13.0

-31.9

0.0 0.7 i 538 74.0

-20.2

15.540 3.0

22.7

39.1

13.0

-31.9

0.0 0.7 i 435 54.0

-10.5

15.540 3.0

34.0

39.1

13.0

-31.9

0.0 0.7 i 548 74.0

-19.2

15.540 3.0

22.8

39.1

13.0

-31.9

0.0 0.7 i 436 54.0

<<|TiT

-10.4

5200 MHz 3TXCDD

15.600 3.0

33.6

38.8

13.0

-31.9

0.0 0.7 i 543 74.0

-19.7

15.600 3.0

22.2

38.8

13.0

-31.9

0.0 0.7 i 429 54.0

-11.1

15.600 3.0

32.9

38.8

13.0

-31.9

0.0 0.7 i 53.6 74.0

-20.4

15.600 3.0

26.4

38.8

13.0

-31.9

0.0 0.7 i 471 54.0

TITKIK

-6.9

5240 MHz 3TXCDD

15.720 3.0

33.6

38.4

13.1

-31.9

0.0 0.7 i 54.0 74.0

15.720 3.0

22.9

38.4

13.1

-31.9

0.0 0.7 i 43.2 54.0

15.720 3.0

33.7

38.4

13.1

-31.9

0.0 0.7 i 540 74.0

15.720 3.0

23.1

38.4

13.1

-31.9

0.0 0.7 i 434 54.0

<<iTiT

Rev. 4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

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

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

CF Step
150000000 hHz
Auto hdan|

Freq Offset
000000000 Hz

Signal Track
On Off

Center 5.075 00 GHz Span 130 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8

FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent

R T

|FrequhanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.098 75 GHz
50.40 dByy

#Peak

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

CF Step
160000000 hHz
At hdan|

Swp

Center 5.075 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Span 150 MHz |
Sweep 11.7 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent

R T |Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.098 50 GHz
60.81 dBpY

#Feak

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

CF Step
150000000 hHz
Auto Man

Center 5.073 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 150 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT

e Agilent

ET

|Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.099 00 GHz
52.06 dBp

#Feak

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

CF Step
15.0000000 hHz
Auta tlan)

Center 5.075 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Span 150 MHz |
Sweep 11.7 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

HARMONICS AND SPURIOUS EMISSIONS

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

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13

12U14745
Apple Inc.
FCC Clas
HT20 3TX

sB
CDD

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

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

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

f Dist
GHz (m)

Read
dBuVv

AF
dB/m

CL
dB

Amp
dB

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

MarginjAnt. Pol.
dB V/H

5180 MHz 3TXCDD

15.540 3.0

32.9

39.1

13.0

-31.9

0.0 0.7 i 538 74.0

-20.2

15.540 3.0

22.7

39.1

13.0

-31.9

0.0 0.7 i 435 54.0

-10.5

15.540 3.0

34.0

39.1

13.0

-31.9

0.0 0.7 i 548 74.0

-19.2

15.540 3.0

22.8

39.1

13.0

-31.9

0.0 0.7 i 436 54.0

<<|TiT

-10.4

5200 MHz 3TXCDD

15.600 3.0

33.6

38.8

13.0

-31.9

0.0 0.7 i 543 74.0

-19.7

15.600 3.0

22.2

38.8

13.0

-31.9

0.0 0.7 i 429 54.0

-11.1

15.600 3.0

32.9

38.8

13.0

-31.9

0.0 0.7 i 53.6 74.0

-20.4

15.600 3.0

26.4

38.8

13.0

-31.9

0.0 0.7 i 471 54.0

TITKIK

-6.9

5240 MHz 3TXCDD

15.720 3.0

33.6

38.4

13.1

-31.9

0.0 0.7 i 54.0 74.0

15.720 3.0

22.9

38.4

13.1

-31.9

0.0 0.7 i 43.2 54.0

15.720 3.0

33.7

38.4

13.1

-31.9

0.0 0.7 i 540 74.0

15.720 3.0

23.1

38.4

13.1

-31.9

0.0 0.7 i 434 54.0

<<iTiT

Rev. 4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-8

DATE: MAY 07, 2013
FCC ID: BCGA1521

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

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

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

Freq/Channel

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

Start Freq
£.00000000 GHz

Stop Freg
515000000 GHz

1

CF Step
—|| 15.0000000 MHz
uto Ian|

Freq Offset
0.00000000 Hz

Signal Track
Swp On Cff

Center 5.075 00 GHz Span 150 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14745-8

DATE: MAY 07, 2013
FCC ID: BCGA1521

IC: 579C-A1521

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
- Agilent 16:43:54 Mar 18, 2013 R T

Freg/Channel

Wit 50975 6He |
ener Fred

Ref 110 dBpY #tten 0 dB 52.31 dBy

ipoak [ = BY Il 5 07500000 GHz

Start Freq
5.00000000 SHz

Stop Freqg
£.15000000 GHz

CF Step
15.0000000 kHz
Auto han|

1

Freq Offset
0.00000000 Hz

FTun Signal Track
Swip On Ctf

Start 5.000 00 GHz Stop 5.150 00 GHz | ‘
#Res BW 1 MHz #WVBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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

Mkr1 5.145 D0 GHz Center E
enter Freq

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

|| 15.0000000 MHz
Loty Auto Ian|

S

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

FTun Sighal Track
Swp On Cff

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

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

Mkr1 5.150 00 GHz

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

Start Freq
5.00000000 SHz

Stop Freq
£.15000000 GHz

CF Step
il 15.0000000 MHz
Auto han|

Freq Offset
0.00000000 Hz

FTun Signal Track
Cin Off

Swip

Start5.000 00 GHz ~ Stop 5.150 00 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 11.7 s (601 pis)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:

Project #:
Company:

Mode O pe

Test Target:

r:

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13
12U14745
Apple Inc

FCC Class B
HT40 3TXCDD

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

Distance Correct to 3 meters

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

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

f
GHz

Dist
(m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

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

Marginj Ant. Pol.
dB V/H

5190 MHz

3TXCDD

15.570

3.0

33.5

38.9

13.0

-31.9

0.0 0.7 i 54.2

-19.8

15.570

3.0

23.4

38.9

13.0

-31.9

0.0 0.7 1 44.2

-9.8

15.570

3.0

32.9

38.9

13.0

-31.9

0.0 0.7 53.6

-20.4

15.570

3.0

23.1

38.9

13.0

-31.9

0.0 0.7 i 43.9

-10.1

5230 MHz

3TXCDD

15.690

3.0

34.1

38.5

13.0

-31.9

0.0 0.7 i 545

-19.5

15.690

3.0

23.8

38.5

13.0

-31.9

0.0 0.7 i 44.2

-9.8

15.690

3.0

33.6

38.5

13.0

-31.9

0.0 0.7 i 54.0

-20.0

15.690

3.0

23.7

38.5

13.0

-31.9

0.0 0.7 | 44.1

-9.9

Rev.4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

i Agilent R T |Frea/Channel

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

Start Freq
£.00000000 GHz

Stop Freq
£.15000000 GHz

CF Step
15.0000000 kHz
Auto han|

Freq Offset
0.00000000 Hz

Signal Track
Swip On Off

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

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

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

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

Start Freq
5.00000000 SHz
Stop Freqg
£.15000000 GHz

CF Step
il 15.0000000 MHz
Auto han|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Cff

Start 5.000 00 GHz " Stop 5.150 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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

Mkr1 5.144 00 GHz Conter F

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

4 P = E- || 5.07500000 GHz
#Peak

Start Freq

500000000 GHz

Stop Freq

£.15000000 GHz

CF Step
15.0000000 kHz
Auto han|

Freq Offset
0.00000000 Hz

Signal Track
Swip On Cff

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

LOW CHANNEL RESTRICTED, AVERAGE, VERT

e Agilent R T |Freg/Channel

Mkr1 5.150 00 GHz

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

Start Freq
5.00000000 SHz
Stop Freqg
£.15000000 GHz

CF Step
15.0000000 kHz
Auto han|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On Cff

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

1
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:

Project #:
Company:

Test Target:
Mode Oper:

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13
12U14745
Apple Inc

FCC Class B
HT40 3TXCDD

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

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

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

f
GHz

Dist
(m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

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

Margini Ant. Pol.
dB V/H

5190 MHz

3TXCDD

15.570

3.0

335

38.9

13.0

-31.9

0.0 0.7 i 542

-19.8

15.570

3.0

23.4

38.9

13.0

-31.9

0.0 0.7 | 442

-9.8

15.570

3.0

32.9

38.9

13.0

-31.9

0.0 0.7 i 53.6

-20.4

15.570

3.0

23.1

38.9

13.0

-31.9

0.0 0.7 i 439

-10.1

5230 MHz

3TXCDD

15.690

3.0

34.1

38.5

13.0

-31.9

0.0 0.7 i 545

-19.5

15.690

3.0

23.8

38.5

13.0

-31.9

0.0 0.7 i 44.2

-9.8

15.690

3.0

33.6

38.5

13.0

-31.9

0.0 0.7 54.0

-20.0

15.690

3.0

23.7

38.5

13.0

-31.9

0.0 0.7 | 441

-9.9

Rev.4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

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

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

CF Step
150000000 hHz
Auto hdan|

Freq Offset
000000000 Hz

Signal Track
On Off

Center 5.075 00 GHz Span 130 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

e Agilent R T |Freg/Channel

Mkr1 5.150 00 GHz Center E

enter Freq

Ref 110 dBy #Atten 0 dB N4 BV - ennnoo GHz
#Peak

Start Freq

5.00000000 GHz

Stop Freq

515000000 GHz

CF Step
156.0000000 hHz
alAuto ar

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

Center 5.075 00 GHz Span 150 MHz | ‘
#HRes BW 1 MHz #JVBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent

ET

|Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.121 00 GHz
60.28 dBp

#Feak

Center Freq
&£.07500000 GHz

Start Freq
500000000 GHz

Stop Freq
515000000 GHz

CF Step

150000000 hHz
Auto Man

Freq Offset

0.00000000 Hz

Signal Track
On Off

Center 5.073 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 150 MHz
Sweep 1 ms (601 pts)

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT

e Agilent

ET

|Fre§fChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.150 00 GHz
51.00 dBp

#Feak

Center Freq
&£.07500000 GHz

Start Freq
500000000 GHz

Stop Freqg
515000000 GHz

CF Step
15.0000000 hHz
filfuta Ilar]

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.075 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Span 130 MHz
Sweep 11.7 s (601 pts)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:

Project #:
Company:

Test Target:
Mode Oper:

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13
12U14745
Apple Inc

FCC Class B
HT40 3TXCDD

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

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

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

f
GHz

Dist
(m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

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

Margini Ant. Pol.
dB V/H

5190 MHz

3TXCDD

15.570

3.0

335

38.9

13.0

-31.9

0.0 0.7 i 542

-19.8

15.570

3.0

23.4

38.9

13.0

-31.9

0.0 0.7 | 442

-9.8

15.570

3.0

32.9

38.9

13.0

-31.9

0.0 0.7 i 53.6

-20.4

15.570

3.0

23.1

38.9

13.0

-31.9

0.0 0.7 i 439

-10.1

5230 MHz

3TXCDD

15.690

3.0

34.1

38.5

13.0

-31.9

0.0 0.7 i 545

-19.5

15.690

3.0

23.8

38.5

13.0

-31.9

0.0 0.7 i 44.2

-9.8

15.690

3.0

33.6

38.5

13.0

-31.9

0.0 0.7 54.0

-20.0

15.690

3.0

23.7

38.5

13.0

-31.9

0.0 0.7 | 441

-9.9

Rev.4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

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

RESTRICTED BANDEDGE (LOW CHANNEL)

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

R T |FrequhanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.142 25 GHz
62.74 dBpv

#Feak

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

1
<

CF Step
15.0000000 MHz
Auto Man

Swp

Center 5.075 00 GHz
#Res BW 1 MHz

#YBW 3 MHz

Span 150 MHz
Sweep 1 ms 601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

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

R T

|FrquChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.147 25 GHz
53.31 dBpv

#Peak

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

1
L

CF Step
15.0000000 MHz
Auto hdan

FTun
Swip

Start 5.000 00 GHz
#Res BW 1 MHz

#YBW 1.8 kHz

Stop 5.150 00 GHz
Sweep 65 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-8

FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT

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

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

#Peak

Log

10 Start Freq

dB/ 500000000 GHz

Offst

149

dB Stop Freq
5.15000000 GHz

DI 1

74.0

dBy CF Step
15.0000000 MHz

L Auto tan|

S1 V2 Freq Offset

33 FC 0.00000000 Hz

o Signal Track

FTun ignal Trac

Swp On off

Center 5.075 00 GHz Span 150 MHz |

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

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

R T

Peal Search

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.148 25 GHz
53.60 dBpv

#Peak

| Mext Peak

| Mext Pk Right

| et Pl Laft

i ‘ Min Search

| Pk-Pk Search

| Mkr® CF

Swip

Center 5.075 00 GHz
#Hes BW 1 MHz

#VBW 1.8 kHz

Span 150 MHz

Sweep 65 ms (601 pts)

Mare
1af2
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:

Project #:
Company:
Test Target:
Mode Oper:

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13

12U14745

Apple Inc

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

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

Distance Correct to 3 meters

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

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

f
GHz

Dist
(m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

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

Marginj Ant. Pol.
dB VIH

5210 MHz

3TXCDD

15.630

3.0

34.1

38.7

13.0

-31.9

0.0 0.7 i 546 74.0

-19.4

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 § 443 54.0

-9.7

15.630

3.0

33.5

38.7

13.0

-31.9

0.0 0.7 i 54.1 74.0

-19.9

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 | 443 54.0

ITITi<i<
>ioi>iv

-9.7

5290 MHz

3TXCDD

15.630

3.0

32.9

38.7

13.0

-31.9

0.0 0.7 i 535 74.0

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 § 443 54.0

15.630

3.0

33.3

38.7

13.0

-31.9

0.0 0.7 i 53.8 74.0

15.630

3.0

24.0

38.7

13.0

-31.9

0.0 0.7 1 446 54.0

<I<iTiT
>ioi>iv

5530 MHz

3TXCDD

11.060

3.0

34.0

38.4

10.6

-33.5

0.0 0.7 i 50.2 74.0

11.060

3.0

27.3

38.4

10.6

-33.5

0.0 0.7 | 435 54.0

11.060

3.0

33.5

38.4

10.6

-33.5

0.0 0.7 i 49.7 74.0

11.060

3.0

24.2

38.4

10.6

-33.5

0.0 0.7 i 404 54.0

I Ti<i<
>ioi>iv

5690 MHz

3TXCDD

11.380

3.0

33.3

38.8

11.0

-33.2

0.0 0.7 i 50.6 74.0

11.380

3.0

23.7

38.8

11.0

-33.2

0.0 0.7 i 410 54.0

11.380

3.0

33.3

38.8

11.0

-33.2

0.0 0.7 i 50.6 74.0

11.380

3.0

23.3

38.8

11.0

-33.2

0.0 0.7 i 40.6 54.0

<I<iTiT
>ioi>iv

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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

RESTRICTED BANDEDGE (LOW CHANNEL)

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

Mkr1 5.149 50 GHz Conter F

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

#Peak

Log

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

74.0

dBy CF Step
i ||| 150000000 MHz

Lo Auto [ET

S1 w2
53 FC 0.00000000 Hz

Freq Offset

;Qun Signal Track
Swp On off

Center 5.075 00 GHz Span 150 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms 601 pts)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

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

R T

|FrquChanneI |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.147 75 GHz
53.50 dBpv

#Peak

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

1
£

CF Step
15.0000000 MHz
Auto hdan

FTun
Swip

Start 5.000 00 GHz
#Res BW 1 MHz

#YBW 1.8 kHz

Stop 5.150 00 GHz
Sweep 65 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT

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

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

#Peak

Log

10 Start Freq

dB/ 500000000 GHz

Offst

149

dB Stop Freq

DI 5.15000000 GHz

74.0

dBuy & CF Step
15.0000000 MHz

L Auto tan|

S1 V2 Freq Offset

33 FC 0.00000000 Hz

o Signal Track

FTun ignal Trac

Swp On off

Center 5.075 00 GHz Span 150 MHz |

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

LOW CHANNEL RESTRICTED, AVERAGE, VERT

W Agilent 12:05:09 Mar 18, 2013

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.150 00 GHz
93.63 dBpv

#Peak

Center Freq
5.07500000 GHz
Start Freq
5.00000000 GHz

1

Stop Freq
5.15000000 GHz

CF Step
15.0000000 MHz

Auto

Ilan|

Freq Offset
0.00000000 Hz

Signal Track

Cn

Swip

off

Center 5.075 00 GHz

#Res BYW 1 MHz #VBW 1.8 kHz

Span 150 MHz

Sweep 65 ms (601 pts)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:

Project #:
Company:
Test Target:
Mode Oper:

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13

12U14745

Apple Inc

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

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

Distance Correct to 3 meters

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

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

f
GHz

Dist
(m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

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

Marginj Ant. Pol.
dB VIH

5210 MHz

3TXCDD

15.630

3.0

34.1

38.7

13.0

-31.9

0.0 0.7 i 546 74.0

-19.4

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 § 443 54.0

-9.7

15.630

3.0

33.5

38.7

13.0

-31.9

0.0 0.7 i 54.1 74.0

-19.9

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 | 443 54.0

ITITi<i<
>ioi>iv

-9.7

5290 MHz

3TXCDD

15.630

3.0

32.9

38.7

13.0

-31.9

0.0 0.7 i 535 74.0

15.630

3.0

23.7

38.7

13.0

-31.9

0.0 0.7 § 443 54.0

15.630

3.0

33.3

38.7

13.0

-31.9

0.0 0.7 i 53.8 74.0

15.630

3.0

24.0

38.7

13.0

-31.9

0.0 0.7 1 446 54.0

<I<iTiT
>ioi>iv

5530 MHz

3TXCDD

11.060

3.0

34.0

38.4

10.6

-33.5

0.0 0.7 i 50.2 74.0

11.060

3.0

27.3

38.4

10.6

-33.5

0.0 0.7 | 435 54.0

11.060

3.0

33.5

38.4

10.6

-33.5

0.0 0.7 i 49.7 74.0

11.060

3.0

24.2

38.4

10.6

-33.5

0.0 0.7 i 404 54.0

I Ti<i<
>ioi>iv

5690 MHz

3TXCDD

11.380

3.0

33.3

38.8

11.0

-33.2

0.0 0.7 i 50.6 74.0

11.380

3.0

23.7

38.8

11.0

-33.2

0.0 0.7 i 410 54.0

11.380

3.0

33.3

38.8

11.0

-33.2

0.0 0.7 i 50.6 74.0

11.380

3.0

23.3

38.8

11.0

-33.2

0.0 0.7 i 40.6 54.0

<I<iTiT
>ioi>iv

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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

RESTRICTED BANDEDGE (LOW CHANNEL)

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

Mkr1 5.149 75 GHz

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

Log

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

5.15000000 GHz
)

DI
74.0
dBy CF Step

el 150000000 MHz
" Auto Ian

a
S1ov2 Freq Offset
33 FC 0.00000000 Hz
v Signal Track
FTun ignal Trac
Swp On off
Center 5.075 00 GHz Span 150 MHz |
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms 601 pts)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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

Mkr1 5.148 50 GHz Conter F

enter Freq

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

Start Freq

5.00000000 GHz

Stop Freq

£.15000000 GHz

CF Step
15.0000000 MHz
Auto hdan

Freq Offset
0.00000000 Hz

1

FTun Signal Track
On Off

Swip

Start 5.000 00 GHz Stop 5.150 00 GHz |
#Res BW 1 MHz #VBW 1.8 kHz Sweep 65 ms (601 pts)
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT

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

LOW CHANNEL RESTRICTED, AVERAGE, VERT

e Agilent 11:43:13 Mar 18, 2013

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.146 25 GHz
93.37 dBpv

#Peak

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

1
£

Freq Offset
0.00000000 Hz

FTun

Swip

Start 5.000 00 GHz
#Hes BW 1 MHz

#VBW 1.8 kHz

Stop 5.150 D0 GHz
Sweep 65 ms (601 pts)

CF Step
15.0000000 MHz
Auto hdan

Signal Track
On Off
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

HARMONICS AND SPURIOUS EMISSIONS

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

AF
CL

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Tom Chen

02/20/13

12U14745
Apple Inc.
FCC Clas

sB

HT80 3TXCDD CH42, CH58, CH106, CH138

Measurement Frequency Amp
Distance to Antenna

Analyzer Reading

Antenna Factor

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain

Distance Correct to 3 meters

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

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

f Dist
GHz (m)

Read
dBuV

AF
dB/m

CL
dB

Amp
dB

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

MarginjAnt. Pol.
dB VIH

5210 MHz 3TXCDD

15.630 3.0

34.1

38.7

13.0

-31.9

0.0 0.7 1 546

-19.4

15.630 3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443

-9.7

15.630 3.0

33.5

38.7

13.0

-31.9

0.0 0.7 54.1

-19.9

15.630 3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443

TiTi<i<
>ioi>ivo

-9.7

5290 MHz 3TXCDD

15.630 3.0

32.9

38.7

13.0

-31.9

0.0 0.7 i.535

15.630 3.0

23.7

38.7

13.0

-31.9

0.0 0.7 i 443

15.630 3.0

33.3

38.7

13.0

-31.9

0.0 0.7 i 538

15.630 3.0

24.0

38.7

13.0

-31.9

0.0 0.7 i 446

<i<iTiT
>ivui>iv

5530 MHz 3TXCDD

11.060 3.0

34.0

38.4

10.6

-33.5

0.0 0.7 i 50.2

11.060 3.0

27.3

38.4

10.6

-33.5

0.0 0.7 i 435

11.060 3.0

33.5

38.4

10.6

-33.5

0.0 0.7 | 49.7

11.060 3.0

24.2

38.4

10.6

-33.5

0.0 0.7 i 404

TiT<<
>ioi>iv

5690 MHz 3TXCDD

11.380 3.0

33.3

38.8

11.0

-33.2

0.0 0.7 i 50.6

11.380 3.0

23.7

38.8

11.0

-33.2

0.0 0.7 i 41.0

11.380 3.0

33.3

38.8

11.0

-33.2

0.0 0.7 50.6

11.380 3.0

23.3

38.8

11.0

-33.2

0.0 0.7 i 40.6

<i<iTiT
>ioi>iv

Rev.4.1.2.7

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

9.2.10.

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

W Agilent 11:16:25 Mar 16, 2013

R T

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

|FrquChanneI |

Ref 110 dBpY #Atten 0 dB

Mkr1 5.098 75 GHz
62.72 dBpv

#Peak

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

CF Step
15.0000000 MHz
Auto hdan|

Swp

Start 5.000 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Stop 5.150 D0 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent 11:20:01 Mar 16, 2013

R T

|FrquChanneI |

Ref 110 dBpY #Atten 0 dB

Mkr1 5.098 50 GHz
53.12 dBpv

#Feak
Log

10
dB/

Offst
207

dB
]l

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

54.0
dBv

#P Ay

CF Step
150000000 MHz

Auto hdan|

21 W2
23 FC

=(f):
FTun

Swip

Start 5.000 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 5.150 D0 GHz

Sweep 11.7 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

On off
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT

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

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

#Peak

Log

10 Start Freq

dB/ 5.00000000 GHz

Offst

20.7

dB Stop Freqg

DI 5.15000000 GHz

74.0 1

dBy & CF Step
15.0000000 MHz

Lo Auto tddan|

51 w2 Freg Offset

33 FC 0.00000000 Hz

v Signal Track

FTun ignal Trac

Swp On off

Center 5.075 00 GHz Span 150 MHz |

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

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

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.101 00 GHz
53.38 dBpv

#Peak

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

CF Step
15.0000000 MHz
Auto hdan

Swip

Center 5.075 00 GHz
#Hes BW 1 MHz

#VBW 10 Hz

Span 150 MHz |
Sweep 11.7 s (601 pis)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

HARMONICS AND SPURIOUS EMISSIONS

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

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

Date: 12014745

Test Engineer: Apple Inc.
Configuration: FCC Class B

Mode: HT203TXEBF CDD

Test Equipment:

Horn 1-18GHz | Pre-amplifer1-26GHz| Pre-amplifer25-4DGHz| Horn > 18GHz | Limit |
I T136; M/N: 3117 @3m j | T145 Agilent 3008A0056j | T88 Miteq 26 40GHz j I T39; ARA 18.26GHz; S/N:1013 j I FCC 15.205 j

Hi Frequency Cables

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

Peak Measurements
RBW=VBW=1MHz

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

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

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

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

15.720 3.0 36.1
15.720 3.0 35.8

Rev. 0130.13

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

Cable Loss HPF  High Pass Filter
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

9.2.11.

RESTRICTED BANDEDGE (LOW CHANNEL)

W Agilent 11:45:33 Mar 16, 2013

LOW CHANNEL RESTRICTED, PEAK, HORIZ

R T

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

Freg/Channel

Ref 110 dBpY

#itten 0 dB

Mkr1 5.148 00 GHz
63.46 dBpY

#Peak

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

1

CF Step
15.0000000 MHz
Auto hdan|

Swp

Center 5.075 00 GHz
#HRes BW 1 MHz

#VBW 3 MHz

Span 130 MHz

Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

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

R T

|FrquChanneI |

Ref 110 dBpY

#tten 0 dB

Mkr1 5.148 00 GHz
52.74 dBpv

#Feak
Log

10
dB/

Offst
207

dB
]l

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

54.0
dBv

#P Ay

1
o

CF Step
15.0000000 MHz
Auto hdan|

21 W2
23 FC

=(f):
FTun

Swip

Center 5.075 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Span 150 MHz |

Sweep 11.7 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

e Agilent 11:80:23 Mar 16, 2013

LOW CHANNEL RESTRICTED, PEAK, VERT

R T |Fre§f6hannel |

Mkr1 5.149 75 GHz Conter E
enier Fred

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

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

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

R T |Freg/Channel

Ref 110 dBpY

#Atten 0 dB

#Peak

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

Start Freq
5.00000000 GHz

Stop Freq
5.15000000 GHz

CF Step

15.0000000 MHz
Auto hdan

1

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swip

Center 5.075 00 GHz
#Hes BW 1 MHz

#VBW 10 Hz

Span 150 MHz |
Sweep 11.7 s (601 pis)
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

HARMONICS AND SPURIOUS EMISSIONS

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

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

Date: 12014745

Test Engineer: Apple Inc.
Configuration: FCC Class B

Mode: HT40 3TXBF CDD

Test Equipment:

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

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

Hi Frequency Cables

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

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

f Dist : Read Pk : Read Avg.; AF Amp D Corr| Fltr | Peak Avg PkLim ;AvgLim: Pk Mar:Avg Mar Notes
GHz | (m) dBuV dBuV :dB/m dB dB dB | dBuV/m:dBuV/im: dBuVim : dBuVim dB dB (VH)
Low Channel (5190 MHz)
15.570 30 ¢ 351 245 40.1 . -32. 0.0 0.7 56.0 46.3 74 54 -
15570 30 ¢ 352 245 40.1 -3 0.0 0.7 57.0 46, 74 54 -17.0 -7.7
Hi Channel (5230 MHz)
15.690 30 | 359 248 40.1 - . 0.0 0.7 74 54 -16.2 -7.3
15.690 3.0 35.0 248 40.1 - - 0.0 0.7 74 54 -17.1 -7.3

Rev. 01.30.13

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

Cable Loss HPF  High Pass Filter
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

9.2.12.

BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

- Agilent 14:46:49 Mar 18, 2013

LOW CHANNEL RESTRICTED, PEAK, HORIZ

R T

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

Freq/Channel

Ref 110 dBpY

#itten 0 dB

Mkr1 5.148 50 GHz
65.20 dBpv

#FPeak
Log

Center Freq
5.07500000 GHz

10
dB/

Offst
149

Start Freq
5.00000000 GHz

dB
DI

Stop Freq
5.15000000 GHz

74.0
By

Lol

~\ 15.0000000 MHz

CF Step

Auto hdan|

31 W2
53 FC

Freq Offset
0.00000000 Hz

=)
FTun

Signal Track
On off

Swip

Center 5.073 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Sweep 1 ms 601 pts)

Span 150 MHz |

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

R T

|Fre§fChanneI |

Ref 110 dBpY

#itten 0 dB

Mkr1 5.148 25 GHz
53.27 dBpv

#Peak

Center Freq
5.07500000 GHz

Start Freq
5.00000000 GHz

Stop Freq
5.15000000 GHz

CF Step
2| 150000000 kHz
ol Auto Man|

Freq Offset

0.00000000 Hz

FTun
Swp

Signal Track
On off

Start 5.000 00 GHz
#HRes BW 1 MHz

#VBW 1.8 kHz

Stop 5.150 D0 GHz
Sweep 65 ms (601 pts)

—
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521
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REPORT NO: 12U14745-8

FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

LOW CHANNEL RESTRICTED, PEAK, VERT

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

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

#Peak

Log

10 Start Freq

dB/ 500000000 GHz

Offst

149

dB Stop Freq

DI 5.15000000 GHz

74.0

dBy b CF Step
15.0000000 MHz

L Auto tan|

S1 V2 Freq Offset

33 FC 0.00000000 Hz

o Signal Track

FTun ignal Trac

Swp On off

Center 5.075 00 GHz Span 150 MHz |

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

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

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.146 75 GHz
50.83 dBpv

#Peak

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

1

CF Step
15.0000000 MHz
Auto hdan

Swip

Center 5.075 00 GHz
#Hes BW 1 MHz

#VBW 1.8 kHz

Span 150 MHz
Sweep 65 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

HARMONICS AND SPURIOUS EMISSIONS

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

MENGISTU MEKURIA
03/17/13

12U14745

Apple Inc.

FCC Class B

HT40 3TX BF CDD

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Test Equipment:

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

‘ Pre-amplifer 26-40GH2[

Horn >18GHz

Hi Frequency Cables

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

HPF

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

“ Reject Filter

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

|HPF_7.GGHZ ;| |

|

FCC 15.209

Peak Measurements
RBW=VBW=1MHz

Average Measurements

RBW=1MHz ; VBW=10Hz

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

AF
dB/m

CL
dB

D Corr
dB

Read Avg.
dBuv

Amp
dB

Fitr
dB

Peak
dBuVv/m

Avg
dBuVv/m

Pk Lim
dBuv/m

Pk Mar
dB

Avg Lim
dBuVv/m

Avg Mar
dB

Notes

(ViH)

Low Channel (5210 MHz)

10420 | 30 : 362 255 372 0.0

0.8

50.6

39.9

74

54

-14.1 H

10420 | 30 i 356 254 37.2 0.0

0.8

50.0

39.8

74

54

-14.2 N4

Mid Channel (5290 MHz)

10580 | 3.0 : 353 25.0 373 0.0

0.8

50.0

39.8

74

54

10580 | 30 i 355 249 373 0.0

0.8

50.2

39.6

74

54

Low Channel (5530 MHz)

11060 i 30 : 351 24.7 376 0.0

0.7

510

40.5

74

54

11.060 | 30 i 355 245 376 0.0

0.7

51.4

404

74

54

Hi Channel (5690 MHz)

11.380 3.0 36.1 253 379 0.0

0.7

528

42.0

74

54

11.380 3.0 354 25.1 379 0.0

0.7

52.1

41.9

74

54

Rev. 01.30.13

Measurement Frequency
Distance to Antenna
Analyzer Reading
Antenna Factor

Cable Loss

Amp

Avg
Peak
HPF

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

Avg Lim  Average Field Strength Limit

Pk Lim

Peak Field Strength Limit

Avg Mar Margin vs. Average Limit

Pk Mar

Margin vs. Peak Limit
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

9.2.13.

BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

- Agilent 14:26:27 Mar 18, 2013

LOW CHANNEL RESTRICTED, PEAK, HORIZ

R T

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

Freq/Channel

Ref 110 dBpY

#itten 0 dB

Mkr1 5.147 00 GHz
65.84 dBpv

#FPeak
Log

Center Freq
5.07500000 GHz

10
dB/

Offst
149

Start Freq
5.00000000 GHz

dB
DI

1

Stop Freq
5.15000000 GHz

74.0
By

@

CF Step

Lol

53 FC

31 W2

15.0000000 MHz
Auto hdan|

Freq Offset
0.00000000 Hz

=)
FTun

Signal Track
On off

Swip

Center 5.073 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 150 MHz
Sweep 1 ms 601 pts)

—

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

R T

|Fre§fChanneI |

Project:
Ref 110 dBpY

#itten 0 dB

Mkr1 5.148 50 GHz
53.87 dBpv

#Peak

Center Freq
5.07500000 GHz

Start Freq
5.00000000 GHz

Stop Freq
5.15000000 GHz

CF Step
||| 150000000 kHz
A Auto Man|

Freq Offset

0.00000000 Hz

FTun
Swp

Signal Track
On off

Start 5.000 00 GHz
#HRes BW 1 MHz

#VBW 1.8 kHz

Stop 5.150 D0 GHz
Sweep 65 ms (601 pts)

—
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013

IC: 579C-A1521

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

R T |Fre§f6hannel |

Mkr1 5.145 00 GHz Corter F

Ref 110 dBp #Atten 0 dB 61.30 dBpY enter Freg

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

15.0000000 MHz

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

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

R T

Freq/Channel

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.150 00 GHz
52,75 dBpv

#Peak

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

1

CF Step
15.0000000 MHz
Auto hdan

Swip

Center 5.075 00 GHz
#Hes BW 1 MHz

#VBW 1.8 kHz

Span 150 MHz
Sweep 65 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

HARMONICS AND SPURIOUS EMISSIONS

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

MENGISTU MEKURIA
03/17/13

12U14745

Apple Inc.

FCC Class B

HT40 3TX BF CDD

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Test Equipment:

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

‘ Pre-amplifer 26-40GH2[

Horn >18GHz

Hi Frequency Cables

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

HPF

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

“ Reject Filter

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

|HPF_7.GGHZ ;| |

|

FCC 15.209

Peak Measurements
RBW=VBW=1MHz

Average Measurements

RBW=1MHz ; VBW=10Hz

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

AF
dB/m

CL
dB

D Corr
dB

Read Avg.
dBuv

Amp
dB

Fitr
dB

Peak
dBuVv/m

Avg
dBuVv/m

Pk Lim
dBuv/m

Pk Mar
dB

Avg Lim
dBuVv/m

Avg Mar
dB

Notes

(ViH)

Low Channel (5210 MHz)

10420 | 30 : 362 255 372 0.0

0.8

50.6

39.9

74

54

-14.1 H

10420 | 30 i 356 254 37.2 0.0

0.8

50.0

39.8

74

54

-14.2 N4

Mid Channel (5290 MHz)

10580 | 3.0 : 353 25.0 373 0.0

0.8

50.0

39.8

74

54

10580 | 30 i 355 249 373 0.0

0.8

50.2

39.6

74

54

Low Channel (5530 MHz)

11060 i 30 : 351 24.7 376 0.0

0.7

510

40.5

74

54

11.060 | 30 i 355 245 376 0.0

0.7

51.4

404

74

54

Hi Channel (5690 MHz)

11.380 3.0 36.1 253 379 0.0

0.7

528

42.0

74

54

11.380 3.0 354 25.1 379 0.0

0.7

52.1

41.9

74

54

Rev. 01.30.13

Measurement Frequency
Distance to Antenna
Analyzer Reading
Antenna Factor

Cable Loss

Amp

Avg
Peak
HPF

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

Avg Lim  Average Field Strength Limit

Pk Lim

Peak Field Strength Limit

Avg Mar Margin vs. Average Limit

Pk Mar

Margin vs. Peak Limit
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

9.4. RADIATED EMISSIONS, WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL FREMONT, 3m Chomber 27 Fek 2813 188449

85

ERQdiQted Emissions
; oo {Project No:lzU1d745
75 [ FICHient Mome:fApple Inc,
H H i [Madel / Device:BlE / 56 TX worst cose

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

55

45

35

Harizantol

dBul/m

Freguemncy [MH=]

Ronge [MHz] Det  RBUCHz] UBUIHz]  Sweep Lakel Range [MHz] Det  REWCHzI WBWCHz]
1:38-188H FK 126k IM B8 1=/ MHz Horizontol

File: 56.0DAT
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

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

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

85

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

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

55

45

35

dBuls/m Uertical

Fregquency L[MH=]

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

File: 56.0AT
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

HORIZONTAL AND VERTICAL DATA
Project No:12U14745

Client Name:Apple Inc.

Model / Device:B16 / 5G TX worst case

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

Horizontal 30 - 1000MHz

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

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

Vertical 30 - 1000MHz

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

No. Frequency [Reading [Detector |12 (dB) Class B3m Polarity
34.9151 39.72|1QP 17.4 40 Vert
48.201 27.07|QP 8.2 40 Vert
82.966 53.87|QP 7.2 40 Vert
95.473 51.22|QP 8.9 Vert
340.97 23.59(QP 14 46 Vert
359.4594 53.31|QP 14.7 46 Vert
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Fregueney of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 G0 S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

RESULTS

6 WORST EMISSIONS FOR 5G BAND

Project No:12U14745

Client Name:Apple Inc,.

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

Line-L1.15 - 30MHz

CFR 47 CFR 47 Part
Marker |Test Meter T24 1L LC Cables [dB(uVolt |Part 15 15Class B
No. Frequency |Reading [Detector |L1.TXT |1&3.TXT |s) Class BQP |(Margin |Avg Margin
1 0.159 46.19|PK 0.1 0 46.29 65.5 -19.21 55.5 -9.21
2 0.159 32.67|Av 0.1 0 32.77 65.5 -32.73 55.5 -22.73
3 0.402 32.5|PK 0.1 0 32.6 57.8 -25.2 47.8 -15.2
4 0.402 28.48|Av 0.1 0 28.58 57.8 -29.22 47.8 -19.22
5 7.71 37.82|PK 0.1 0.1 38.02 60 -21.98 50 -11.98
6 7.71 26.15|Av 0.1 0.1 26.35 60 -33.65 50 -23.65
Line-L2 .15 - 30MHz
CFR 47 CFR 47 Part
Marker |Test Meter T24 1L LC Cables (dB(uVolt |Part 15 15Class B
No. Frequency [Reading |Detector [L2.TXT |2&3.TXT |[s) Class BQP [Margin |Avg Margin
7 0.159 45.11|PK 0.1 0 45.21 65.5 -20.29 55.5 -10.29
8 0.159 24.45|Av 0.1 0 24.55 65.5 -40.95 55.5 -30.95
9 0.3795 30.14|PK 0.1 0 30.24 58.3 -28.06 48.3 -18.06
10 0.3795 19.04|Av 0.1 0 19.14 58.3 -39.16 48.3 -29.16
11 7.863 35.41|PK 0.1 0.1 35.61 60 -24.39 50 -14.39
12 7.863 22.68|Av 0.1 0.1 22.88 60 -37.12 50 -27.12
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REPORT NO: 12U14745-8 DATE: MAY 07, 2013
FCC ID: BCGA1521 IC: 579C-A1521

LINE 1 RESULTS

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

Project No:lZU14745

Client Neme:fpple Inc, .

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

TR e B o I E i B I N SRt

dBlulaltsl

Line-L1

Freqguency LMH=z]

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

File: 56.DAT
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REPORT NO: 12U14745-8
FCC ID: BCGA1521

DATE: MAY 07, 2013
IC: 579C-A1521

LINE 2 RESULTS

Line-L2 dBtulalts)

File: 56.DAT

I4 Mar 2013 17:58:49

UL Fremaont, CA CE Roam

Conducted RFI Uoltage

Project No:lZU14745

Client Neme:fpple Inc, .

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

1

LT T
P \ I

; 1‘
Freqguency LMH=z]

70

Farge [HHz] Tet FBA B/ g Tup Sueep

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