FCC 47 CFR PART 15 SUBPART E

CERTIFICATION TEST REPORT
CLASS Il PERMISSIVE CHANGE

FOR

Tablet with cellular GSM/GPRS/EGPRS/WCDMA/HSPA+/DC-
HSDPA/CDMA1xRTT/1x Advanced/EV-DO Rev 0, A, B/LTE/IEEE 802.11a/b/g/n
(MIMO 2x2) and Bluetooth Radio

MODEL NUMBER: A1475
FCC ID: BCGA1475
REPORT NUMBER: 15U21850-E31V2

ISSUE DATE: DECEMBER 02, 2015

Prepared for

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

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



REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

Revision History

Issue
Rev. Date Revisions Revised By
Initial issue. Upgrade 13U15555-8 report to
V1 11/16/15 5.2/5.3/5.6GHz band to new rule per KDB 789033 J. Vang
D02 vO1.
V2 12/02/15 Revised report to address TCB’s questions T. Chu

Page 2 of 341

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



REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ......cooiiiiiieerrrr s ssssssss s sssssssss s e 7
2. TEST METHODOLOGY .....cooiiiiimmiiriiinisssssss s ssssssss s ssssssss s s s ssssssssssssss s s s ssssnsns 8
3. FACILITIES AND ACCREDITATION ... rinnssssss s nnsssssss s ssnnns 8
4, CALIBRATION AND UNCERTAINTY ..ooiicciueenrrrrinnnsssssssssss s sssssssssssss s s sssssssss s s s sssnssas 8
4.1. MEASURING INSTRUMENT CALIBRATION ......cciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiisssssseeseeeeens 8
4.2, SAMPLE CALCULATION ...oitiiiitiiiititiettnteeesessssessssessssssssssssssssssssssssssssssssssssssssrsserssnenne 8
4.3. MEASUREMENT UNCERTAINTY ..ottt 8
5. EQUIPMENT UNDER TEST ...ttt ssssssss s s sssssss s s s ssssssssssnnes 9
5.1. DESCRIPTION OF EUT ..ottt ettt e e e ennnns 9
5.2. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE ........coovviiiiiiiiiiiiii e 9
5.3. MAXIMUM OUTPUT POWER.........coooi 10
5.4. DESCRIPTION OF AVAILABLE ANTENNAS ..ot 12
5.5. SOFTWARE AND FIRMWARE ..ot 12
5.6. WORST-CASE CONFIGURATION AND MODE.........ccooviiiiiiiiiiiiiiiiiii 12
5.7. DESCRIPTION OF TEST SETUP......ccoooiiiiiii, 13
6. TEST AND MEASUREMENT EQUIPMENT ......coooiiiiirrrr s 16
7. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS ........ccccociiiinniinnennneeenns 17
7.1. ONTIME AND DUTY CYCLE RESULTS ... 17
7.2. MEASUREMENT METHOD FOR POWER AND PPSD .......ccoviiiiiiiiiieic e 17
7.3. MEASUREMENT METHOD FOR AVERAGE SPURIOUS EMISSIONS ABOVE 1 GHz
17
7.4. DUTY CYCLE PLOTS ..o 18
8. ANTENNA PORT TEST RESULTS ...t nnnssssss s ssssss s s s 20
8.1. 802.11a SISO MODE IN THE 5.2 GHZ BAND ........ccoooiiiiiiiii 20
8.1.1. 26 AB BANDWVID TH . ... 20
8.1.2.  99% BANDWIDTH ...ttt 23
8.1.3.  AVERAGE POWER ... .. 26
8.1.4. OUTPUT POWER AND PSD .....cciiiiiiiiiiiiiiee ettt 27
8.2. 802.11n HT20 2TX STBC MODE IN THE 5.2 GHZ BAND ......ovviiiiiiiiiiieeie e 31
8.2.1. 26 dB BANDWVID TH ... 31
8.2.2.  99% BANDWIDTH ... 35
8.2.3.  AVERAGE POWER ... ... 39
8.2.4. OUTPUT POWER AND PPSD .....ooiiiiiiiiiiiiiee e 40
8.3. 802.11n HT20 2TX CDD MODE IN THE 5.2 GHZ BAND .......cccoovviiiiiiiiiiiiiiii 46
8.3.1. 26 dB BANDWIDTH. ...ttt 46

Page 3 of 341

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



REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.3.2.  AVERAGE POWER ...ttt 50
8.3.3. OUTPUT POWER AND PPSD .....ccoiiiiiiiiie e 51
8.4. 802.11n HT40 SISO MODE IN THE 5.2 GHZ BAND........cccooviiiiiiiiiiiiii, 57
8.4.1. 26 dB BANDWIDTH. ... 57
8.4.2.  99% BANDWIDTH ....ooiiie e 59
8.4.3. AVERAGE POWER....... e 61
8.4.4. OUTPUT POWER AND PPSD ... 62
8.5. 802.11n HT40 2TX STBC MODE IN THE 5.2 GHZ BAND ......cccooiiiiiiiiiiiiieeee 65
8.5.1. 26 dB BANDWIDTH.....ciie e 65
8.5.2.  99% BANDWIDTH ... 67
8.5.3.  AVERAGE POWER ... ... 69
8.5.4. OUTPUT POWER AND PPSD .....ooiiiiiiiiiiee e 70
8.6. 802.11n HT40 2TX CDD MODE IN THE 5.2 GHZ BAND ........ccooiiiiiiiiiiiiiii 74
8.6.1. 26 dB BANDWIDTH. ... .. 74
8.6.2.  99% BANDWIDTH ... 77
8.6.3. AVERAGE POWER....... e 80
8.6.4. OUTPUT POWER AND PPSD ... 81
8.7. 802.11a SISO MODE IN THE 5.3 GHZ BAND ......cccoiiiiiiiiiiiiee e 86
8.7.1. 26 dB BANDWIDTH. ... 86
8.7.2.  99% BANDWIDTH ....coiiiie e 89
8.7.3.  AVERAGE POWER ... ... 92
8.7.4. OUTPUT POWER AND PPSD .....ociiiiiiiiiiiiie e 93
8.8. 802.11n HT20 2TX CDD MODE IN THE 5.3 GHZ BAND .......cccooiiiiiiiiiiiiiice 97
8.8.1. 26 dB BANDWIDTH. ... .ttt 97
8.8.2.  99% BANDWIDTH ... 101
8.8.3. AVERAGE POWER ... 105
8.8.4. OUTPUT POWER AND PPSD ...t 106
8.9. 802.11n HT40 SISO MODE IN THE 5.3 GHZ BAND........ccttiiiiiiiiiiiiiiiiicece e 111
8.9.1. 26 dB BANDWIDTH. ... 111
8.9.2. 99% BANDWIDTH ....ooiiiiie e e 113
8.9.3.  AVERAGE POWER ... ... 115
8.9.4. OUTPUT POWER AND PPSD .....ooiiiiiiie e 116
8.10.  802.11n HT40 2TX CDD MODE IN THE 5.3 GHZ BAND..........cccciiiiiiiiiie, 119
8.10.1. 26 dB BANDWIDTH... ... 119
8.10.2. 99% BANDWIDTH ... 122
8.10.3. AVERAGE POWER ... 125
8.10.4. OUTPUT POWER AND PPSD ...t 126
8.11.  802.11a SISO MODE IN THE 5.6 GHZ BAND ........cccciiiiiiiiiiiiieieee e 130
8.11.1. 26 dB BANDWIDTH. ... ..o 130
8.11.2. 99% BANDWIDTH ....ooiiiiieie e 133
8.11.3. AVERAGE POWER ... ... 136
8.11.4. OUTPUT POWER AND PPSD ...ttt 137
8.12.  802.11n HT20 2TX CDD MODE IN THE 5.6 GHZ BAND..........cccciiiiiiiiiiie 141
8.12.1. 26 dB BANDWIDTH.... .ot 141
8.12.2. 99% BANDWIDTH ... 145
8.12.3. AVERAGE POWER ...ttt 149
8.12.4. OUTPUT POWER AND PPSD .....oiiiiiiiiiieie e 150

Page 4 of 341

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



REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.13. 802.11n HT20 2TX STBC MODE IN THE 5.6 GHZ BAND ......ccovviviiiiiiicieeeeeas 155
8.13.1. 26 dB BANDWIDTH . ... e e e e e e eans 155
8.13.2. 99% BANDWIDTH ....oeiiee e e e e e e et e e e e eans 157
8.13.3. AVERAGE POWER ... oot e e e 159
8.13.4. OUTPUT POWER AND PPSD ...t 160

8.14. 802.11n HT40 SISO MODE IN THE 5.6 GHZ BAND ..ot 163
8.14.1. 26 AB BANDWIDTH ... oo et e e e e e e e e aaas 163
8.14.2. 99% BANDWIDTH ...ceieiii e e e e e e e e e e e eaas 166
8.14.3. AVERAGE POWER ... .o e e 169
8.14.4. OUTPUT POWER AND PPSD ... 170

8.15. 802.11n HT40 2TX CDD MODE IN THE 5.6 GHZ BAND.......iiviiiiiiicieiceeeea 174
8.15.1. 26 dB BANDWIDTH . ... e e e e e eans 174
8.15.2. 99% BANDWIDTH ....oeiii e e e e e e et e e e e e eans 178
8.15.3. AVERAGE POWER ... .o e e e e 182
8.15.4. OUTPUT POWER AND PPSD ... 183

9. RADIATED TEST RESULT S ... .o ieiiiiiiiieiissiississsssrsssssssssssssassasssasssasssasssasssasssasssasssnns 188

9.1. LIMITS AND PROCEDURE ... oottt 188

9.2. TRANSMITTER ABOVE 1 GHZ ....cuieiiiie et 189
9.2.1. 802.11a SISO MODE IN THE 5.2 GHZ BAND ......uiiiiiiieeeeee e 189
9.2.2. 802.11n HT20 2TX CDD MODE IN THE 5.2 GHZBAND ........coovviiiiiieiieeeeee, 194
9.2.3. 802.11n HT20 2TX STBC MODE IN THE 5.2 GHZBAND .....cceeivuiiiiiiiiieeeen. 202
9.24. 802.11n HT40 SISO MODE IN THE 5.2 GHZBAND........eoiiiiiiiiiieieeeeeeee, 203
9.25. 802.11n HT40 2TX CDD MODE IN THE 5.2 GHZBAND .......cooviiiiiieieeeee, 209
9.26. 802.11n HT40 2TX STBC MODE IN THE 5.2 GHZBAND .......eoivviiiiiiieieeeen, 215
9.2.7. 802.11a SISO MODE IN THE 5.3 GHZ BAND ......ioeieeieeeeeeeeeeeeeeeeeeee e 216
9.2.8. 802.11n HT20 2TX CDD MODE IN THE 5.3 GHZBAND .......coovviiiiiiieiieeeiiee, 224
9.2.9. 802.11n HT40 SISO MODE IN THE 5.3 GHZ BAND. ......cccuiiiiiiiieeeeeeeeeeeee, 232
9.2.10. 802.11n HT40 2TX CDD MODE IN THE 5.3 GHZBAND ......cceviiiiiieeeeee 238
9.2.11. 802.11a SISO MODE IN THE 5.6 GHZ BAND .......oivviiiiiiie e 244
9.2.12. 802.11n HT20 2TX CDD MODE IN THE 5.6 GHZBAND .......ccoovvviiiiiiiiieeeiiee, 253
9.2.13. 802.11n HT20 2TX STBC MODE IN THE 5.6 GHZBAND ........evviiiiiiiiieeenen, 262
9.2.14. 802.11n HT40 SISO MODE IN THE 5.6 GHZ BAND.........ooovviiiiiiiiiieeieeeee, 263
9.2.15. 802.11n HT40 2TX CDD MODE IN THE 5.6 GHZBAND .......ccccvvviiiiiiiiieeeiie, 272
9.2.16. 2.4GHz and 5GHz Band Co-LoCation ...........ooeuiieiiieeeee e 281

9.3. WORST-CASE ABOVE 18 GHZ ...cuieiiieieieee et a e 285

9.4, WORST-CASE BELOW 1 GHaZ.....cuieii e 291

10. AC POWER LINE CONDUCTED EMISSIONS .......cociiiiiiiimiiiseiresssssssenssssnssssensssens 293
11. DYNAMIC FREQUENCY SELECTION .......coimiiiieiiieiiieeirresisrsssssssssssssssensssenssssansssens 296

11.1. OVERVIEW ...ttt e et e et et e et e et e et e e e e raeeans 296
T P T I 11 15 296
11.1.2. TEST AND MEASUREMENT SYSTEM ... 299
111,83, SETUP OF BUT ..o e e 302
11.1.4. SETUP OF EUT (CLIENT-TO-CLIENT COMMUNICATIONS MODE)................. 303
11.1.5. ESCRIPTION OF BUT ... 304

11.2. RESULTS FOR 20 MHZ BANDWIDTH....uoitiiiie et e e 306
11.2.1. TEST CHANNEL ... et e e e et e e e e et e e aaeaeans 306

Page 5 of 341
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

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



REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

11.2.2. RADAR WAVEFORM AND TRAFFIC ... 306
11.2.3. OVERLAPPING CHANNEL TESTS ... 308
11.2.4. MOVE AND CLOSING TIME ..o 308
11.3.  RESULTS FOR 40 MHZ BANDWIDTH.....cciiiiiiiiiiiiiiicc e 313
11.3.1. TEST CHANNEL ... 313
11.3.2. RADAR WAVEFORM AND TRAFFIC ... 313
11.3.3. OVERLAPPING CHANNEL TESTS ... 315
11.3.4. MOVE AND CLOSING TIME .....ooiii e 315
11.3.5. NON-OCCUPANCY PERIOD ......oooiiiieie e 320
11.4.  CLIENT-TO-CLIENT COMMUNICATIONS MODE RESULTS FOR 20 MHz
BANDWIDTH. ... e e r e e e e e e s e e e e e e e 321
11.4.1. TEST CHANNEL ... .o e 321
11.4.2. RADAR WAVEFORM AND TRAFFIC ... 321
11.4.3. OVERLAPPING CHANNEL TESTS.... ..o 323
11.4.4. MOVE AND CLOSING TIME .....ooiii e 323
11.5.  CLIENT-TO-CLIENT COMMUNICATIONS MODE RESULTS FOR 40 MHz
BANDWIDTH. ..ottt e e e e e e e e e e e e e s e e e e e 328
11.5.1. TEST CHANNEL ...ooiiiiii e 328
11.5.2. RADAR WAVEFORM AND TRAFFIC ... 328
11.5.3. OVERLAPPING CHANNEL TESTS ... .o 330
11.5.4. MOVE AND CLOSING TIME .....ooiiiiii e 330
12, SETUP PHOTOS ...t ssss s ssssss s s s ass s s s s annns 335

Page 6 of 341

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



REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Tablet with cellular GSM/GPRS/EGPRS/WCDMA/HSPA+/DC-
HSDPA/CDMA1xRTT/1x Advanced/EV-DO Rev 0, A, B/LTE/IEEE
802.11a/b/g/n (MIMO 2x2) and Bluetooth radio.

MODEL.: A1475
SERIAL NUMBER: DLXL104WFMNF
DATE TESTED: JULY 7 - SEPTEMBER 03, 2013
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass

UL Verification Services Inc. 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 Verification Services Inc. 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 Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. 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 Verification Services Inc. By: Tested By:

Thu Chan Tom Chen

WISE Operations Manager WISE Engineer

UL Verification Services Inc. UL Verification Services Inc
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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 14-30, FCC KDB 662911 D01 v02r01, FCC KDB 905462 D02
v01r02/D03 v01r01/D06 v01, FCC KDB 789033 D02 v01, ANSI C63.10-2009.

3. FACILITIES AND ACCREDITATION

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

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.

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 4.94 dB

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

The Apple iPad Model A1475 is a tablet device with multimedia functions (music, application
support, and video), cellular GSM/GPRS/EGPRS/WCDMA/HSPA+/DC-HSDPA/CDMA
1XRTT/EV-DO Rev 0, A, B /LTE radio, WIFI 802.11a/b/g/n MIMO and Bluetooth. The
rechargeable battery is not user accessible.

5.2. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE
Upgrade 5.2/5.3/5.6GHz band to new rule per KDB 789033 D02 v01.

We have reviewed the original test report for UNII-1, UNII-2A and UNII-2C bands and are
hereby attesting that all current technical requirements are still met and all applicable test
procedures remain the same. Therefore, the original report is still applicable and no additional
testing is done.

We updated the following on this report:
o Updated report to latest KDB 789033 D02 v01.
e 5.2G output power table limit/PPSD limit.
o Removed IC related information.
e Removed Peak Excursion.
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5.3. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mw)
5.2GHz BAND
5180 - 5240 802.11a SISO 14.14 25.94
5180 - 5240 802.11n HT20, 2TX STBC 14.00 25.12
5180 - 5240 802.11n HT20 2TX CDD 13.52 22.49
5190 - 5230 802.11n HT40 SISO 15.95 39.36
5190 - 5230 802.11n HT40, 2TX STBC 16.75 47.32
5190 - 5230 802.11n HT40, 2TX CDD 15.93 39.17
5.3GHz BAND
5260 - 5320 802.11a SISO 16.62 45.92
5260 - 5320 802.11n HT20 2TX CDD 19.80 95.50
5270 - 5310 802.11n HT40 SISO 16.53 44,98
5270- 5310 802.11n HT40 2TX CDD 19.46 88.31
5.6GHz BAND
5500 - 5700 802.11a SISO 16.43 43.95
5500 - 5700 802.11n HT20 2TX CDD 18.95 78.52
5580 802.11n HT20 2TX STBC 19.58 90.78
5510 - 5670 802.11n HT40 SISO 16.60 45.71
5510 - 5670 802.11n HT40 2TX CDD 19.55 90.16
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List of test reduction and modes covering other modes:

Antenna Port Testing

Frequency Range Mode Covered by
(MHz)

5.2 GHz band, 1TX

5180 - 5240 |802.11n SISO 802.11a SISO

5.2 GHz band, 2TX

5180 - 5240 802.11a 2TX CDD 802.11n HT20 CDD 2TX

5190 - 5230 802.11n HT40 2TX STBC/SDM 802.11n HT40 CDD 2TX

5.3 GHz band, SISO

5180 - 5240 802.11n SISO 802.11a SISO

5.3 GHz band, 2TX

5260 - 5320 802.11a 2TX CDD 802.11n HT20 CDD 2TX

5260 - 5320 802.11n HT20 2TX STBC/SDM 802.11n HT20 CDD 2TX

5270 - 5310 802.11n HT40 2TX STBC/SDM 802.11n HT40 CDD 2TX

5.6GHz Band 2TX

5500 - 5700 802.11a 2TX CDD 802.11n HT20 CDD 2TX

5500 - 5700 802.11n SISO 802.11a SISO

5500 - 5700 802.11n HT20 2TX STBC/SDM 802.11n HT20 CDD 2TX

5510-5670 802.11n HT40 2TX STBC/SDM 802.11n HT40 CDD 2TX

Radiated Testing

Frequency Range Mode Covered by
(MHz)

5.2 GHz band, 1TX

5180 - 5240 |802.11n SISO 802.11a SISO

5.2 GHz band, 2TX

5180 - 5240 802.11a 2TX CDD 802.11n HT20 CDD 2TX

5180 - 5240 802.11n HT20 2TX STBC/SDM 802.11n HT20 CDD 2TX

5190 - 5230 802.11n HT40 2TX STBC/SDM 802.11n HT40 CDD 2TX

5.3 GHz band, SISO

5260 - 5320 802.11n SISO 802.11a SISO

5.3 GHz band, 2TX

5260 - 5320 802.11a 2TX CDD 802.11n HT20 CDD 2TX

5260 - 5320 802.11n HT20 2TX STBC/SDM 802.11n HT20 CDD 2TX

5270 - 5310 802.11n HT40 2TX STBC/SDM 802.11n HT40 CDD 2TX

5.6GHzz Band 2TX

5500 - 5700 802.11a 2TX CDD 802.11n HT20 CDD 2TX

5500 - 5700 802.11n SISO 802.11a SISO

5500 - 5700 802.11n HT20 2TX STBC/SDM 802.11n HT20 CDD 2TX

5510- 5670 802.11n HT40 2TX STBC/SDM 802.11n HT40 CDD 2TX
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5.4. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band Antenna Gain (dBi) Uncorrelat.ed Gain Correlate.d Gain
(GHz) ™1 ™2 (dBi) (dBi)
5.2 2.37 2.07 2.22 5.23
5.3 2.60 2.11 2.36 5.37
5.5 3.66 3.99 3.83 6.84

5.5. SOFTWARE AND FIRMWARE

The test utility software used during testing was Broadcom WL Tool Version 6.25.86.

5.6. WORST-CASE CONFIGURATION AND MODE

There are two vendors of the WiFi/Bluetooth radio modules: BOM #1, vender1 and BOM #2,
vender 2, and they have the same mechanical outline, same on board antenna, matching
circuit, antenna structure and same specification and baseline was performed on both venders
to determine the worst case.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that Z orientation was worst-case orientation for 5GHz; therefore, all final radiated
testing was performed with the EUT in Z orientation for 5GHz.

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

802.11a mode: 6 Mbps
802.11n HT20mode: MCSO
802.11n HT40mode: MCSO

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

For all modes with single chain, chain 0 was selected per the software provided by the client.
Based on the client a preliminary investigation was performed on the two chains and chain 0
was found to be worst-case.
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5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC/DC adapter Apple A1401 60812 DoC
Earphone Apple NA NA NA

/0 CABLES (CONDUCTED TEST)

1 Antenna 1 SMA Un-Shielded 0.1m To Spectrum Analyzer

/0 CABLES (RADIATED TEST)

1 Audio 1 Jack Un-Shielded 0.5m NA

/10 CABLES (AC POWER CONDUCTED TEST

1 AC 1 US115 Un-Shielded 2m NA
2 DC 1 USB Un-Shielded 2m NA
3 Audio 1 Jack Un-Shielded 0.5m NA
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SETUP DIAGRAM FOR CONDUCTED TESTS

EUT Spectrum Analyzer

SETUP DIAGRAM FOR RADIATED TESTS

Earphone
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SETUP DIAGRAM FOR BELOW 1GHZ & AC POWER CONDUCTED TESTS

Earphone

AC
Adapter

AC MAIN
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment List

Description Manufacturer Model Asset Cal Due
Horn Antenna 1-18GHz ETS Lindgren 3117 FO0131 02/19/14
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 01/28/14
Antenna, Horn, 26.5 GHz ARA SWH-28 C01015 05/06/14
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences |JB3 FO0027 03/07/14
Peak / Average Power Sensor Agilent / HP E9323A FO0163 04/03/14
P-Series single channel Power Meter |Agilent / HP N1911A FO0164 04/03/14
Spectrum Analyzer, 3Hz-44GHz Agilent N9S030A FO0127 02/22/14
Spectrum Analyzer, 3Hz-44GHz Agilent E4446A C01012 10/21/13
PreApmplifier, 1-26.5GHz Agilent 84498 C01052 10/22/13
Antenna, Horn, 40 GHz ARA MWH-2640/B FO0194 05/14/14
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 08/15/14
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 08/20/14
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7. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

71. ON TIME AND DUTY CYCLE RESULTS
Mode ON Time|Period|Duty Cycle| Duty Duty Cycle 1/T
B X Cycle |Correction Factor | Minimum VBW

(msec) |(msec)| (linear) (%) (dB) (kHz)
802.11a 20 MHz 2.064 | 2.092 0.987 98.7% 0.00 0.010
802.11n HT20 1.908 | 1.936 0.986 98.6% 0.00 0.010
802.11n HT40 0.925 | 0.942 0.981 98.1% 0.00 0.010

7.2. MEASUREMENT METHOD FOR POWER AND PPSD

The Duty Cycle is greater than or equal to 98% therefore KDB 789033 Method SA-1 is used.

The Duty Cycle is greater than or equal to 98% therefore KDB 789033 Method SA-1 Alternative
is used.

7.3. MEASUREMENT METHOD FOR AVERAGE SPURIOUS
EMISSIONS ABOVE 1 GHz

The Duty Cycle is greater than or equal to 98%, KDB 789033 Method AD with Power RMS
Averaging is used.
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7.4. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE

e Agilent 11:22:47 Aug 7, 2013

R T

Freg/Channel

Ref 30 dBm #htten 30 dB

A MER2 2092 ms
-0.64 dB

#Peak |

I

Log

10
dB/

Offst

Center Freq
520000000 GHz

Start Freq
£.20000000 GHz

114

dB

Stop Freq
£.20000000 GHz

#PAvg

CF Step
5.00000000 MHz
uto hla

Center 5.200 000 GHz

Res BW 8 MHz #VBW 50 MHz

Span 0 Hz
Sweep 4 ms (1001 pts)

Marer
1R
14
2R
2h

X Axis
FO1E p=
2064 mz
702 s
2.082 ms

Trace
n
n
(N
[8)]

Amplitude
17.32 dBm
-1.20 dB
17.32 dBm
-0.64 dB

Freq Offset
0.00000000 Hz

Signal Track
On

DUTY CYCLE 802.11n HT20 MODE

W Agilent 11:36:06 Aug 7, 2013

R T

Freg/Channel

Ref 30 dBm #htten 30 dB

A MER2 1.936 ms
0.42 dB

#Peak | | | |

Center Freq
520000000 GHz

Log | il

)

10
dB/

Offst

Start Freq
£.20000000 GHz

114

dB

Stop Freq
£.20000000 GHz

#PAvg

CF Step
5.00000000 MHz
Auto Man|

Center 5.200 000 GHz

Res BW 8 MHz #VBW 50 MHz

Span 0 Hz
Sweep 3.533 ms (1001 p1s)

Marer
1R
14
2R
2h

X Axis

872T p=
1.908 ms
872T p=
1.936 ms

Trace
n
n
(N
[8)]

Amplitude
14.91 dBm
1.02 dB
14.91 dBm
-0.42 dB

Freq Offset
0.00000000 Hz

Signal Track
On Off

|
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DUTY CYCLE 802.11n HT40 MODE
e Agilent 12:08:47 Aug 7, 2013 R T |Fre§fChannel |

A MkiZ 9424 ps Center F
. i ener Fred
Ref 30 dBm #Atten 30 dB 0.68 dB £.19000000 GHz

#Peak I_.._ | | - N |

Log &

Start Freq
£.19000000 GHz

Stop Freq
519000000 GHz

CF Step
. 5.00000000 MHz
#PAvg Auto Mar]

Start 5.190 000 GHz Stop 5.190 000 GHz Freq Offset
Res BW 8 MHz #VBW 50 MHz Sweep 1.6 ms (1001 pts) 0.00000000 Ha
hatker Trace X Pz Amplitude

1R (1 107 2 s 13,63 dBm

14 13 9248 s 3.46 dB Signal Track
2R <] 107 2 ps 12.62 dBm on off

28 401 9424 ps -0.68 dB

—
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8. ANTENNA PORT TEST RESULTS

8.1. 802.11a SISO 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 19.48
Mid 5200 19.44
High 5240 19.52
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26 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 16:00:40 Aug 7, 2013 R T |FregiChannel
& bAkr1 19,45 MHz Conter F

" enter Freq
Ref 20 dBm #hAtten 20 B 0.00 dB
#Peak £.18000000 GHz
Log
10 Start Freq
dB/ " 5.16000000 GHz
Offst
114
dB Stop Freq
DI £.20000000 GHz
220 i e
dBm CF Step
. 4.00000000 MHz
#PAvyg Auto Mar|
V1 s2 Freq Offset
S3 FC 0.00000000 Hz
il Signal Track
FTun Ignal irac
Swp on O
Center 5.180 00 GHz Span 40 MHz ‘
#Res BW 200 kHz #WBW 620 kHz #Sweep 100 ms (1001 pts)

BANDWIDTH

- Agilent 16:04:35

MID CH

Aug 7, 2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 dB

A Mkrl 19.44 MHz
-1.09 dB

#FPeak
Log

10
dB/

Offst
114

Center Freq
£.20000000 GHz
Start Freq
5.18000000 GHz

dB
Dl

Stop Freq
£.22000000 GHz

215
dBm

#PAvyg

Auto

CF Step
4.00000000 MHz

Ilan)

V1 S2
S3 FC

aff}:
FTun
Swp

Cn

Center 5.200 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 40 MHz
#Sweep 100 ms (1001 pts)

Fraq Offset
0.00000000 Hz

Signal Track

—

off
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BANDWIDTH HIGH CH
e Agilent 16:08:33 Aug 7, 2013 R T |Fre§f(:hanne| I

A Mkel 19.52 WHz Cortor F
Ref 20 dBm #Atten 20 dB .0.43 dB enter -req
4P sk 5.24000000 GHz
Start Freq
£.22000000 GHz
B Stop Freq
. 5.26000000 GHz

21.2
dBm . CF Step

4.00000000 MHz

#PAvg Auto M_a

M1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 5.240 00 GHz Span 40 MHz ‘
#Res BW 200 kHz #WVBW 620 kHz #Sweep 100 ms (1001 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 16.3689
Mid 5200 16.3851
High 5240 16.3485
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99% BANDWIDTH

BANDWIDTH LOW CH

5 Agilent 16:25:45 Aug 7, 2013 R T [Freg/Channel |
[ |
- Center Freq
Ch Freg 5.18 GHz Trig  Free 5 18000000 GHz
Occupied Bandwidth Averages: 100 I
| Start Freq
5.16500000 GHz
Mkr1 5.180 00 GHz
Ref 20 dBm #hAtten 20 dB £.26 dBm
#Samp I T Stop Freq
Log [ - [ £.19500000 GHz
10 o . Al . FErmtT Y |} _..J
dB/ = B = CF Step
Offst Ll 3.00000000 MHz
1.4 Lot bk oo ||Aute Iilan)
dB L L I (0| |
| Fraq Offset
Center 5.180 00 GHz Span 30 MHg || 100000000 Hz
#Res BW 330 kHz ZWBW 1 MHz #Sweep 100 ms (1001 pts)
- . Signal Track
Occupied Bandwidth Occ BYY % Py 99.00 % ||fon off
16.3689 VIHz xdB  -26.00 dB
Transmit Freq Error -19.685 kHz
¥ dB Bandwidth 18.243 MHz*

BANDWIDTH MID CH

- Agilent 16:27:22 Aug 7, 2013

R T

|FrequhanneI |

Ch Freg 5.2 GHz

Occupied Bandwidth

Trig  Free

Averages: 100 I

Center Freq
£.20000000 GHz

Ref 20 dBm #Atten 20 dB

Mkr1 5.200 00 GHz
-2.92 dBm

#Samp

Log
10

o
.

|
I N

I DV

it

Start Freq
518500000 GHz

Stop Freq
£.21500000 GHz

dB/

Offst

114

dB

Center 5.200 00 GHz
#Res BW 330 kHz

#VBW 1 MHz

Span 30 MHz
#Sweep 100 ms (1001 pts)

CF Step
3.00000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Occupied Bandwidth

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

Signal Track
off

Cn

Transmit Freq Error
¥ dB Bandwidth

16.3851 MHz

-18.508 kHz
18.272 MHz"
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BANDWIDTH HIGH CH
e Agilent 16:30:54 Aug 7, 2013 R T |Fre§f(:hanne| I

| |
ChFreq 524 GHz Tig_Free || ;ﬁg@ggﬂiﬂ

Occupied Bandwidth Averages: 100 I

| ‘ Start Freq
5. 22600000 5Hz

Mkr1 5.240 00 GHz

Ref 20 dBm #Atten 20 dB £.10 dBm

#Samp Stop Freq
Log . e ] 5.25500000 GHz

10
CF Step

dBy il <
Offst i 3.00000000 MHz

114
dB

Freq Offset
0.00000000 Hz

Center 5.240 00 GHz Span 30 MHz
#Res BW 330 kHz Z#WBW 1 MHz #Sweep 100 ms (1001 pts)

; . Signal Track
Occupied Bandwidth Qe BWY % Puwr 59.00 % [llon off

16.3485 MHz xdB  -26.00dB

Transmit Freq Error -21.558 kHz
x dB Bandwidth 18.062 MHz*
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8.1.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

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

RESULTS
Channel | Frequency Power
(MHz) (dBm)
Low 5180 13.87
Mid 5200 13.85
High 5240 13.88
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8.1.4. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

Page 27 of 341

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

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



REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

RESULTS

Antenna Gain

Channel | Frequency | Directional
Gain
(MHz) (dBi)
Low 5180 2.37
Mid 5200 2.37
High 5240 2.37
Limits
Channel | Frequency FCC FCC
Power PSD
Limit Limit
(MHz) (dBm) (dBm)
Low 5180 24.00 11.00
Mid 5200 24.00 11.00
High 5240 24.00 11.00
| Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency Chain 0 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5180 14.02 14.02 24.00 -9.98
Mid 5200 14.14 14.14 24.00 -9.86
High 5240 14.13 14.13 24.00 -9.87
PSD Results
Channel | Frequency Chain 0 Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5180 3.92 3.92 11.00 -7.08
Mid 5200 3.92 3.92 11.00 -7.08
High 5240 3.99 3.99 11.00 -7.01
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OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH
5t Agilent 15:22:41 Aug 8, 2013 R T [Freq/Channel |
|

Ch Freq 5.18 GHz Trig  Free I

Channel Power Averages: 100 I

Center Freq
518000000 GHz

| Start Freq
516562266 GHz

Mkr1 5.178 80 GHz

Ref 20 dBm #Atten 20 dB 3.92 dBm

#hvg T Stop Freq
Leg | < 518437734 GHz
10
dB/ CF Step
Offst ~ - 287845700 MHz
114 Auto Man

dB

Freq Offset
0.00000000 Hz

Center 5.180 00 GHz Span 28.75 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Signal Track
Channel Power Power Spectral Density On Off

14.02 dBm /19.5200 MHz -58.89 dBm/Hz

OUTPUT POWER AND PSD, Chain 0 MID CH
5% Agilent 15:43:33 Aug 8, 2013 R T [Freq/Channel |
|

Ch Freq 5.2 GHz Trig  Free I

Channel Power Averages: 100 I

Center Freq
520000000 GHz

| Start Freq
518562266 GHz

Mkr1 5.198 80 GHz

Ref 20 dBm #Atten 20 dB 3.92 dBm

#Avg | Stop Freq
Log | 521437734 GHz
10
dB/ CF Step
Offst 287845700 MHz
114 | halllAute Iar|
dB

Freq Offset
0.00000000 Hz

Center 5.200 00 GHz Span 28.75 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Signal Track
Channel Power Power Spectral Density On Off

14.14 dBm /19.5200 MHz -58.77 dBm/Hz
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OUTPUT POWER AND PSD, Chain 0 HIGH CH
e Agilent 16:06:47 Aug 8, 2013 R T |Fre§f(:hanne| I

- Center Freq
ChFreq 524 GHz Trig Free )| £ 24000000 GHz

Channel Power Averages: 100 I

| Start Freq
522562266 GHz
Mkr1 5.239 33 GHz

Ref 20 dBm #Atten 20 dB 3.99 dBm

#hvg T Stop Freq
Log I ] 5 20437734 GHz
10
dB/ CF Step
Offst 287546700 MHZ
114 puto ____ blan

dB

Freq Offset
0.00000000 Hz

Center 5.240 00 GHz Span 28.75 MHz
#Res BW 1 MHz Z#WBW 3 MHz Sweep 20 ms (601 pts)

Signal Track
Channel Power Fower Spectral Density On off

14.13 dBm /19.5200 MHz -58.78 dBm/Hz

Page 30 of 341

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




REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

8.2.

802.11n HT20 2TX STBC 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
Chain0 | Chain1
(MHz) (MHz) (MHz)
Low 5180 19.64 19.56
Mid 5200 19.64 19.56
High 5240 19.72 19.52
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH

e Agilent 11:18:19 Aug 8, 2013 R T |FregiChannel

A bkl 1964 MHz Conter F

" enter Freq
Ref 20 dBm #Atten 20 dB -0.17 dB
#Peak 5.18000000 GHz
Log
10 Start Freqg
dB/ N . 5.16000000 GHz
Offst
114
dB Stop Freq
DI £.20000000 GHz

235 < o
dBm CF Step
) 400000000 MHz
#PAvyg Auto Ilan
V1 s2 Freq Offset
$3 FC 0.00000000 Hz
af: Signal Track
FTun Ignal irac
Swp on O

Center 5.180 00 GHz Span 40 MHz ‘
#Res BW 200 kHz #WBW 620 kHz #Sweep 100 ms (1001 pts)

BANDWIDTH Chain 0 MID CH

# Agilent 11:21:35 Aug 8, 2013 R_T |Freg/Channel

A bkl 1964 MHz Conter F

" enter Freq
Ref 20 dBm #Atten 20 dB -0.19 dB
#Paak £.20000000 5Hz
Log
10 Start Freqg
dB/ | 5.18000000 GHz
Ofst

11.4
dB Stop Freq

DI £.22000000 GHz
236 %
dBm CF Step
. 4.00000000 hbHz

#PAvg Auto tlan|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

”Fﬁ}f,,, Signal Track
On Oif

Swp

Center 5.200 00 GHz Span 40 MHz ‘
#Res BW 200 kHz #WBW 620 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 15U21850-E31V2
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DATE: DECEMBER 02, 2015

BANDWIDTH Chain 0 HIGH CH

e Agilent 11:25:00 Aug 8, 2013

R T |Fre§fChanneI |

A Mkl 1972 MHz Centor F
i enter Freq
0.22 48 £.24000000 GHz
Start Freq
R | £.22000000 GHz
B Stop Freq
oI 526000000 GHz

235

dBm CF Step
. 4.00000000 MHz
#PAvg Auto lan

Ref 20 dBm
#Feak

#Atten 20 dB

V1 52

Freq Offset
S3 FC

0.00000000 Hz

aff):
FTun

Signal Track

Swp

On

Off

Center 5.240 00 GHz
#Res BW 200 kHz

Span 40 MHz

#WVBW 620 kHz #Sweep 100 ms (1001 pts)

—

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
e Agilent 17:55:09 Aug 7, 2013 R T

A Mkr1 19.56 MHz
0.07 dB

Freg/Channel

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

CF Step
4.00000000 hWHz
Auto Man|

Ref 20 dBm
#Peak

#htten 20 B

23.6
dBm

#PAvg

V1 Ss2

Freq Offset
$3 FC

—l| 0.00000000 Hz

off):
FTun
Swp

Signal Track
Off

On

Center 5.180 00 GHz
#Res BW 200 kHz

Span 40 MHz
#Sweep 100 ms (1001 pts)

—

#VBW 620 kHz
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REPORT NO: 15U21850-E31V2
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DATE: DECEMBER 02, 2015

BANDWIDTH Chain 1 MID CH
- Agilent 17:59:35 Aug 7, 2013 R T

A Mkrl 19.56 MHz
-0.18 dB

Freg/Channel

Center Freq
520000000 GHz
Start Freq
518000000 GHz
Stop Freq
522000000 GHz

CF Step
4.00000000 hHz
At hdan|

Freq Offset
—l| ©.00000000 Hz

Signal Track
Off

—

Ref 20 dBm
#Peak

#Atten 20 dB

dBm
#PAvy

V1 s2
S3 FC

off):
FTun
Swp

On

Center 5.200 00 GHz
#Res BW 200 kHz

Span 40 MHz
#Sweep 100 ms (1001 pts)

#VBW 620 kHz

BANDWIDTH Chain 1 HIGH CH

e Agilent 18:03:34 Aug 7, 2013

R T |Fre§fChanneI |

A& hlkrl 1952 MHz
Ref 20 dBm -1.18 dB

#Feak

#Atten 20 dB

Center Freq
£.24000000 GHz
Start Freq

NE £.22000000 GHz
B Stop Freqg
oI 526000000 GHz

234

dBm CF Step
. 4.00000000 MHz
#PAvg Auto Mar]

Freq Offset
0.00000000 Hz

Signal Track
Off

—

V1 52
53 FC

aff):
FTun
Swp

On

Center 5.240 00 GHz
#Res BW 200 kHz

Span 40 MHz
#Sweep 100 ms (1001 pts)

#VBW 620 kHz
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

Low 5180 17.6583| 17.6012
Mid 5200 17.6414 | 17.6420

High 5240 17.6548| 17.6297
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

e Agilent 11:56:32 Aug 8, 2013

R T |FrequhanneI |

Center Freq

Ch Freg 5.18 GHz Trig  Free 5 18000000 GHz
Occupied Bandwidth Averages: 100 I |
| Start Freq
5.16500000 GHz
Ref 20 dBm #hAtten 20 dB
#Samp T T T T Stop Freg
Log 5 [ [ W L ] 4 £.19500000 GHz
10 1 LT & LD R -l AL 1, 1. . 1]
dB/ =TI NS CF Step
Offst ) 3.00000000 MHz
14 [ futo hlan
dB
[ Fraq Offset

Center 5.180 00 GHz

#Res BW 510 kHz #VBW 1.5 MHz

#Sweep 100 ms (1001 pts)

Span 30 MHz 0.00000000 - Hz

Occupied Bandwidth

Dec BWW % Pwr

17.6583 MHz x 4B
Transmit Freq Error -20.685 kHz
¥ dB Bandwidth 19.072 MHz*

Signal Track
99.00 % off

-26.00 dB

Cn

99% BANDWIDTH, Chain 0 MID CH

- Agilent 11:54:37 Aug 8, 2013

R T |FrequhanneI |

I Center Freq

Ch Freg 5.2 GHz

Trig  Free

5.20000000 GHz

Occupied Bandwidth Averages: 100

Start Freq

Ref 20 dBm #Atten 20 dB

5.18500000 GHz

#Samp |

Stop Freq

Log |

5.21500000 GHz

dB/ IRl | R

CF Step

Offst

3.00000000 MHz
U

114

to hila

dB

r.:_._: B

Fraq Offset

Center 5.200 00 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

#Sweep 100 ms (1001 pts)

Span 30 MHz 0.00000000 - Hz

Dec BWW % Pwr

Occupied Bandwidth

Signal Track

99.00 % off

Cn

Transmit Freq Error
¥ dB Bandwidth

17.6414 MHz

-7 167 kHz
18.942 MHz"

% dB

-26.00 dB
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REPORT NO: 15U21850-E31V2

FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

99% BANDWIDTH, Chain 0 HIGH CH

e Agilent 11:28:21

Aug 8, 2013

ET

|Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.24 GHz

Free

Trig

Averages: 100

Center Freq
£.24000000 GHz

Ref 20 dBm

#Atten 20 dB

| Start Freq
522500000 GHz

#Samp

Log

Stop Freq
525500000 GHz

10

CF Step

dB/

Offst

3.00000000 hMHz

114

Auto Man

dB F; 1 By

Freq Offset

Center 5.240 00 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

Span 30 MHz

#Sweep 100 ms (1001 pts)

0.00000000 Hz

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

Qoo By % Pwr
¥ dB

17.6548 MHz

-18.782 kHz
19.048 MHz"

95.00 %
-26.00 dB

Signal Track

On Off

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

W Agilent 17:48:55

Aug 7, 2013

ET

|Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.18 GHz

Trig  Free

Averages: 100

Center Freq
£.18000000 GHz

Ref 20 dBm

#Atten 20 dB

| Start Freq
5.16500000 GHz

#Samp

Log

10

Stop Freqg
519500000 GHz

CF Step

dB/

Offst

3.00000000 kHz

114

dB

Auto Man

Freq Offset

Center 5.180 00 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

Span 30 MHz
Sweep 1 ms (1001 pts)

0.00000000 Hz

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

Occ BYY % Pwr
¥ dB

17.6012 MHz

-6.478 kHz
19.177 MHz*

99.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 15U21850-E31V2

FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

99% BANDWIDTH, Chain 1 MID CH

- Agilent 17:40:55 Aug 7, 2013

R T

|FrequhanneI |

I Center Freq

Ch Freq

Oceupied Bandwidth

5.2 GHz

Trig  Free

Averages: 100

5.20000000 GHz

| Start Freq
£.18500000 GHz

Ref 20 dBm

#Atten 20 dB

#Samp

Stop Freq

521500000 GHz

=

CF Step

3.00000000 MHz

At hdan|

| Freq Offset

Center 5.200 00 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

Span 30 MHz
Sweep 1 ms (1001 pts)

0.00000000 Hz

1

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

Occ BYY % Puwr
¥ dB

7.6420 MHz

-9.544 kHz
19.216 MHz"

95.00 %
-26.00 dB

Signal Track

On Off

99% BANDWIDTH, Chain 1 HIGH CH
W Agilent 17:24:57 Aug 7, 2013

ET

|Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.24 GHz

Trig

Averages: 100

Free

Center Freq
£.24000000 GHz

Ref 20 dBm

#Atten 20 dB

| Start Freq
522500000 GHz

#Samp

Log

Stop Freqg
525500000 GHz

10

dB/

CF Step

Offst

3.00000000 kHz

114

Auto Man

!

Freq Offset

Center 5.240 00 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

Span 30 MHz
#Sweep 100 ms (1001 pts)

0.00000000 Hz

Occupied Ba

Transmit Freq Error
# dB Bandwidth

17.6297 MHz

Occ BYY % Pwr
¥ dB

hdwidth

-19.018 kHz
18.972 MHz"

99.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

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

RESULTS

Average Power Results

Channel | Frequency | Chain 0 |Chain 1| Total
Power | Power [Power
(MHz) (dBm) | (dBm) | (dBm)

Low 5180 10.78 10.78 | 13.79
Mid 5200 10.88 10.77 | 13.84
High 5240 10.87 10.76 | 13.83
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.2.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.37 2.07 2.22

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

Chain 0 | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.37 2.07 5.23
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DATE: DECEMBER 02, 2015

RESULTS

Antenna Gain

Channel | Frequency | Uncorrelated
Directional
Gain
(MHz) (dBi)
Low 5180 2.22
Mid 5200 2.22
High 5240 2.22
Limits
Channel | Frequency FCC FCC
Power PPSD
Limit Limit
(MHz) (dBm) (dBm)
Low 5180 24.00 11.00
Mid 5200 24.00 11.00
High 5240 24.00 11.00
| Duty Cycle CF (dB)] 0.00 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 10.89 10.94 13.93 24.00 -10.07
Mid 5200 10.92 10.87 13.90 24.00 -10.10
High 5240 11.13 10.84 14.00 24.00 -10.00
PPSD Results
Channel | Frequency Chain 0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 -0.21 -0.82 2.50 11.00 -8.50
Mid 5200 1.02 -1.09 3.10 11.00 -7.90
High 5240 -0.24 -1.03 2.40 11.00 -8.60
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OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

OUTPUT POWER AND PPSD, Chain 0 MID CH
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OUTPUT POWER AND PPSD, Chain 0 HIGH CH

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH
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OUTPUT POWER AND PPSD, Chain 1 MID CH

OUTPUT POWER AND PPSD, Chain 1 HIGH CH
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8.3.

802.11n HT20 2TX CDD MODE IN THE 5.2 GHz BAND

8.3.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel[Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)
Low 5180 20.60 20.52
Mid 5200 20.72 20.76
High 5240 20.68 20.52
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26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH

BANDWIDTH Chain 0 MID CH
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BANDWIDTH Chain 0 HIGH CH

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
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BANDWIDTH Chain 1 MID CH

BANDWIDTH Chain 1 HIGH CH
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
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8.3.2. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

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

RESULTS

Power Results

Frequency | Chain 0 |Chain 1| Total
Power | Power ([Power
(MHz) (dBm) | (dBm) | (dBm)

5180 10.24 10.23 | 13.25
5200 10.32 10.28 | 13.31
5240 10.36 10.47 | 13.43
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.3.3. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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DATE: DECEMBER 02, 2015

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.37 2.07 2.22

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

Chain 0 | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.37 2.07 5.23
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RESULTS

Antenna Gain

Channel | Frequency |Uncorre | Correlated
Directio| Directional
nal
Gain Gain
(MHz) (dBi) (dBi)
Low 5180 2.22 5.23
Mid 5200 2.22 5.23
High 5240 2.22 5.23
Limits
Channel | Frequency | FCC FCC
Power PPSD
Limit Limit
(MHz) (dBm) (dBm)
Low 5180 24.00 11.00
Mid 5200 24.00 11.00
High 5240 24.00 11.00

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

Output Power Results

Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 10.48 10.34 13.42 24.00 -10.58
Mid 5200 10.37 10.37 13.38 24.00 -10.62
High 5240 10.53 10.48 13.52 24.00 -10.48

PPSD Results

Channel | Frequency | Chain 0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 -0.56 -1.49 2.01 11.00 -8.99
Mid 5200 -3.44 -1.49 0.65 11.00 -10.35
High 5240 -3.30 -1.38 0.78 11.00 -10.22
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OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

OUTPUT POWER AND PPSD, Chain 0 MID CH
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OUTPUT POWER AND PPSD, Chain 0 HIGH CH

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH
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OUTPUT POWER AND PPSD, Chain 1 MID CH

OUTPUT POWER AND PPSD, Chain 1 HIGH CH

Page 56 of 341

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



REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.4. 802.11n HT40 SISO MODE IN THE 5.2 GHz BAND

8.4.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5190 40.14
High 5230 40.14
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26 dB BANDWIDTH

BANDWIDTH LOW CH

@ Agilent 10:44:54 Aug B, 2013 R T |Freg/Channel
& bAkrl 4014 MHz Conter F

" enter Freq
Ref 20 dBm #hAtten 20 B -0.459 dB
#Peak £.19000000 GHz
Log
10 Start Freq
dB/ 5.16000000 GHz
Offst
114
dB Stop Freq
DI £.22000000 GHz
20.6 A ¢
dBm CF Step
. it pewsr|| 6.00000000 MHz
#PAvyg Auto Ilan
V1 s2 Freq Offset
S3 FC 0.00000000 Hz
il Signal Track
FTun Ignal irac
Swp on O
Center 5.190 00 GHz Span 60 MHz ‘
#Res BW 390 kHz #WBW 1 MHz #Sweep 100 ms (1001 pts)

BANDWIDTH HIGH CH

e Agilent 10:41:13 Aug 8, 2013

R T

|FrequhanneI |

Ref 20 dBm

#Atten 20 dB

A Mkl 4014 MHz
-0.94 dB

#Feak
Log

Center Freq
£.23000000 GHz

10
dB/

Offst
114

Start Freq
£.20000000 GHz

dB
Dl

Stop Freq
526000000 GHz

-18.2
dBm

CF Step

#PAvg

£.00000000 MHz
Auto Man

V1 52
53 FC

affh

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track

On off

Center 5.230 00 GHz
#Res BW 390 kHz

Span 60 MHz

#WBW 1 MHz #Sweep 100 ms (1001 pts)

—
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8.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel[Frequency|99% Bandwidth
(MHz) (MHz)
Low 5190 36.3445
High 5230 36.3971
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99% BANDWIDTH

99% BANDWIDTH, LOW CH

9 Agilent 10:10:53 Aug 8, 2013 R T [Freg/Channel |
|
- Center Freq
Ch Freg 5,18 GHz Trig  Free 5 18000000 GHz
Occupied Bandwidth Averages: 100 I |
Start Freq
5.16000000 GHz
Ref 20 dBm #hAtten 20 dB
#Samp <L I I T I I I Stop Freq
£.22000000 GHz
1L|;)g 3 ] _ |_ ' _I.“__ ____ '_0—
dB/ = HY CF Step
Offst Il £.00000000 MHz
114 I T L IBAL, I fAuto Wary
dB R
i 1 Freq Offset
Center 5.190 00 GHz Span 60 MHz || 100000000 Hz
#Res BW 1 MHz ZWBW 3 MHz #Sweep 100 ms (1001 pts)
- - Signal Track
Occupied Bandwidth Occ BYY % Py 99.00 % ||fon off
36.3445 MHz xdB  -26.00 dB
Transmit Freq Error 1.219 kHz
¥ dB Bandwidth 38.564 MHz"

99% BANDWIDTH, HIGH CH
5 Agilent 09:49:54 Aug 8, 2013 R T |Fre§;(:hanne| |

Center Freq

ChFreq  523GHz Trig Free fl - 52n00000 GHz

Occupied Bandwidth Averages: 100 I |

| Start Freq
£.20000000 GHz

Ref 20 dBm #Atten 20 (B
#Samp I I Stop Freq
Wby pngobae WL L it b sl aelue e 1 5.26000000 GHz

|
£
<

= CF Step
i 500000000 MHz
M T e

Freq Offset
0.00000000 Hz

B

Center 5.230 00 GHz Span 60 MHz
#Res BW 1 MHz #WVBW 3 MHz #Sweep 100 ms (1001 pts)

; . Signal Track
Occupied Bandwidth Oce BW % Pwr 89.00 % |llon off

36.3971 MHz xdB 260048

Transmit Freq Errar <2135 kHz
x dB Bandwidth 38.607 MHz*
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8.4.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

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

RESULTS

Channel [Frequency| Power
(MHz) (dBm)
Low 5190 12.87
High 5230 15.92
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.4.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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RESULTS

Antenna Gain

Channel | Frequency | Directio
Gain
(MHz) (dBi)
Low 5190 2.37
High 5230 2.37
Limits
Channel | Frequency| FCC FCC
Power PPSD
Limit Limit
(MHz) (dBm) (dBm)
Low 5190 24.00 11.00
High 5230 24.00 11.00

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

Output Power Results

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

Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5190 12.91 12.91 24.00 -11.09
High 5230 15.95 15.95 24.00 -8.05

PPSD Results

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

PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5190 0.33 0.33 11.00 -10.67
High 5230 3.28 3.28 11.00 -7.72
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OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

OUTPUT POWER AND PPSD, Chain 0 HIGH CH
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8.5. 802.11n HT40 2TX STBC MODE IN THE 5.2 GHz BAND

8.5.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)
High 5230 39.84 39.54
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26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 HIGH CH

st Agilent 15:01:16 Aug 9, 2013 R_T |Freg/Channel

4 Mkrl 39.84 MHz Corter F

Ref 20 dBm #Atten 20 dB -0.44 dB enter -req
#Peak 5.23000000 GHz
Log

10 Start Freq
dB/ ) 5.20000000 GHz
Offst

114

dB Stop Freqg
DI 5.26000000 GHz

20.8

dBm CF Step
. £.00000000 hHz
#PAvg Auto Mar|

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): .
ETun Signal Track

Swp on O

Center 5.230 00 GHz Span 60 MHz ‘
#Res BW 390 kHz #ZWBW 1 MHz #Sweep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 HIGH CH

e Agilent 09:37:26 Aug 9, 2013 R T |FregiChannel

A Mkrl 3954 MHz Corter F

# E ener Fred

Ref 20 dBm #Atten 20 dB 0.37 dB £ 73000000 GHz
#Peak

Log

Start Freq

£.20000000 GHz

. Stop Freq

£.26000000 GHz

(IB;II CF Step
. F.00000000 hHz
#PAvg Auto Ilan|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aif): .
ETun Signal Track
On Off

Center 5.230 00 GHz Span 60 MHz ‘
#Res BW 390 kHz #WBW 1 MHz #Sweep 100 ms (1001 pts)

Swp
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FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

8.5.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW [ 99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
High 5230 36.3381| 36.3365
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99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

we Agilent 15:37:50 Aug 9, 2013

R T |FrequhanneI |

Ch Freq

Oceupied Bandwidth

5.23 GHz

Trig

Averages: 100 I

Ref 20 dBm

#Atten 20 dB

#Samp

Log

Tres I Center Freq
| 523000000 GHz
| Start Freq
£.20000000 GHz

Stop Freq
£.26000000 GHz

10

dB/

Offst

114

dB

Auta

Center 5.230 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
#Sweep 100 ms {601 pts)

CF Step
£.00000000 MHz
Ilan

Freq Offset
0.00000000 Hz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
36.3381 MHz

-33.770 kHz
38.798 MHz"

95.00 %
-26.00 dB

Occ BYY % Puwr
¥ dB

Signal Track

On Off

99% BANDWIDTH, Chain 1 HIGH CH

- Agilent 10:23:44 Aug 9, 2013

R T |FrequhanneI |

Ch Freq

Oceupied Bandwidth

5.23 GHz

Trig  Free

Averages: 100 I

Ref 20 dBm

#Atten 20 dB

#Samp

Log

10

Center Freq
523000000 GHz

Start Freq
£.20000000 GHz

Stop Freq
£.26000000 GHz

dB/

Offst

114

dB

Center 5.230 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
#Sweep 100 ms (1001 pts)

CF Step
£.00000000 MHz
Auto Ilan

Freq Offset
0.00000000 Hz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
36.3365 MHz

-13.065 kHz
38.532 MHz"

95.00 %
-26.00 dB

Occ BYY % Puwr
¥ dB

Signal Track

On Off
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DATE: DECEMBER 02, 2015

8.5.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

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

RESULTS

Average Power Results

Channel | Frequency | Chain 0 |Chain 1| Total
Power | Power [Power

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

High 5230 13.42 13.48 | 16.46
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.5.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.37 2.07 2.22

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

Chain 0 | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.37 2.07 5.23
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FCC ID: BCGA1475

RESULTS

Antenna Gain

Channel | Frequency |Uncorre
Directio
nal
Gain
(MHz) (dBi)
High 5230 2.22
Limits
Channel | Frequency| FCC FCC
Power PPSD
Limit Limit
(MHz) (dBm) (dBm)
High 5230 24.00 11.00

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

Output Power Results

Channel | Frequency [ Chain 0 Chain 1 Total Power | Power
Meas Meas Corr'd Limit | Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
High 5230 13.80 13.68 16.75 24.00 -7.25
PPSD Results
Channel | Frequency | Chain 0 Chain 1 Total PPSD | PPSD
Meas Meas Corr'd Limit | Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
High 5230 1.04 0.52 3.80 11.00 -7.20
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

5t Agilent 15:07:65 Aug 9, 2013 R T [PeaksSearch |

|
Ch Frag 5.23 GHz Trig  Free Mext Peak
Channel Power Averages: 100 I

| Next Pk Right

Mkr1 5.231 40 GHz

Ref 20 dBm #Atten 20 dB 1.04 dBm
Mext Pl Left

#hvy I I
Log | E- !

10

dB/ _

Offst Min Search
114 W

dB

FPl-Fk Search

Center 5.230 00 GHz Span 60.21 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Channel Power Power Spectral Density Mia © CF

13.80 dBm /40.1400 MHz -62.23 dBm/Hz

Wlore
10f2

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 HIGH CH
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.6. 802.11n HT40 2TX CDD MODE IN THE 5.2 GHz BAND

8.6.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)
Low 5190 40.14 39.54
High 5230 39.90 39.66
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH

@ Agilent 14:58:37 Aug 9, 2013 R T |Freg/Channel

A bkl 40014 WHz Conter F

" enter Freq
Ref 20 dBm #Atten 20 dB -0.34 dB
#Peak 515000000 GHz
Log
10 Start Freqg
dB/ oo Ty 5.16000000 GHz
Offst
114
dB Stop Freq
DI £.22000000 GHz

223 & 'y
dBm CF Step
) £.00000000 MHz
#PAvyg Auto Mar|
V1 s2 Freq Offset
$3 FC 0.00000000 Hz
af: Signal Track
FTun Ignal lrac
5 On Oif
wp

Center 5.190 00 GHz Span 60 MHz ‘
#Res BW 390 kHz #WBW 1 MHz #Sweep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 0 HIGH CH
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH

e Agilent 09:19:19 Aug 9, 2013 R T |FregiChannel

A bkl 3954 WHz Conter F

" enter Freq
Ref 20 dBm #Atten 20 dB -0.72 dB
#Peak 515000000 GHz
Log
10 Start Freqg
dB/ g b 5.16000000 GHz
Offst
114
dB Stop Freq
DI £.22000000 GHz

21.7
dBm T CF Step

“ L4240 & 00000000 MHz
- Auto Han

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

Eg};“ Signal Track

On Oif

Swp

Center 5.190 0 GHz Span 60 MHz ‘
#Res BW 390 kHz #WBW 1 MHz #Sweep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.6.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

Low 5190 36.3329| 36.3507

High 5230 36.5740| 36.4550
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REPORT NO: 15U21850-E31V2

FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

W Agilent 15:36:14

Aug 9, 2013

R T |FrequhanneI |

Ch Freq

5.19 GHz

Oceupied Bandwidth

Trig  Free

Averages: 100 I

Ref 20 dBm

#Atten 20 dB

#Samp

Log

10

Center Freq
519000000 GHz

Start Freq
£.16000000 GHz

Stop Freq
£.22000000 GHz

dB/

Offst

114

dB N i

[ |

Center 5.190 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
#Sweep 100 ms {601 pts)

CF Step
£.00000000 fHz
At hdan|

Freq Offset
0.00000000 Hz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

36.3329 MHz

947.058 Hz
38.520 MHz"

95.00 %
-26.00 dB

Occ BYY % Puwr
¥ dB

Signal Track

On Off

99% BANDWIDTH, Chain 0 HIGH CH
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

5 Agilent 10:21:05 Aug 9, 2013 R T [Freg/Channel |
l

" Center Freq
ChFreg 518 GHz Trig  Free 1l £ 15000000 GHz

Occupied Bandwidth Averages: 100 I

Start Freq
516000000 GHz

Ref 20 dBm #Atten 20 dB
#Samp Stop Freq
£.22000000 GHz

% | DU B IR

CF Step
£.00000000 hHz
Auto hdan|

I Fraq Offset
Center 5.190 00 GHz Span 60 MHz || 00000000 Hz

#Res BW 1 MHz ZWBW 3 MHz #Sweep 100 ms (1001 pts)

- . Signal Track
Occupied Bandwidth Oce BYY % P 99.00 % ||[on off

36.3507 MHz xdB 260048

Transmit Freq Error B.817 kHz
¥ dB Bandwidth 38.488 MHz"

99% BANDWIDTH, Chain 1 HIGH CH
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

8.6.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

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

RESULTS

Average Power Results

Channel | Frequency [ Chain 0 [Chain 1| Total
Power | Power ([Power

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

Low 5190 11.38 11.37 | 14.39
High 5230 12.87 12.86 | 15.88
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.6.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.37 2.07 2.22

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

Chain 0 | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.37 2.07 5.23
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

RESULTS

Antenna Gain

Channel | Frequency |Uncorre | Correlated
Directio| Directional
nal
Gain Gain
(MHz) (dBi) (dBi)
Low 5190 2.22 5.23
High 5230 2.22 5.23
Limits
Channel | Frequency| FCC FCC
Power PPSD
Limit Limit
(MHz) (dBm) (dBm)
Low 5190 24.00 11.00
High 5230 24.00 11.00

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

Output Power Results

Channel | Frequency | Chain 0 Chain 1 Total Power | Power
Meas Meas Corr'd Limit |Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 11.60 11.57 14.60 24.00 -9.40
High 5230 12.94 12.89 15.93 24.00 -8.07

PPSD Results

Channel | Frequency | Chain 0 Chain 1 Total PPSD | PPSD
Meas Meas Corr'd Limit |Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 -0.67 -0.88 2.24 11.00 -8.76
High 5230 0.48 -0.26 3.14 11.00 -7.86
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

OUTPUT POWER AND PPSD, Chain 0 HIGH CH
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

@ Agilent 15:14:42 Aug 9, 2013 R T |Freg/Channel
l
- Center Freq
Ch Freg 5,18 GHz Trig  Free 5 18000000 GHz
Channel Power Averages: 100 I |
Start Freq
516034500 GHz
Mkr1 5.188 42 GHz
Ref 20 dBm #Atten 20 dB 0.88 dBm
#Avy | Stop Freq
Log o | 521965500 GHz
T
10
dB/ CF Step
Offst 593100000 MHz
114 Auto Ilan
dB
Fraq Offset
Center 5.190 00 GHz Span 59.31 MHz || 000000000 Hz
#Res BW 1 MHz ZWBW 3 MHz Sweep 20 ms (601 pts)
_ Signal Track
Channel Power Power Spectral Density On Off

11.57 dBm /39.5400 MHz -64.40 dBm/Hz

OUTPUT POWER AND PPSD, Chain 1 HIGH CH
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.7. 802.11a SISO MODE IN THE 5.3 GHz BAND
8.7.1.26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5260 19.48
Mid 5300 19.53
High 5320 19.47
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

26 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 11:40:36 Aug 12, 2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 dB

A Mkrl 19.45 MHz
-0.39 dB

#Feak
Log

10
dB/

Offst
114

dB
Dl

Center Freq
526000000 GHz
Start Freq
524000000 GHz
Stop Freq
£.28000000 GHz

-18.2
dBm

#PAvyg

CF Step
4.00000000 hbHz
Auto hdan|

V1 S2
S3 FC

aff}:

FTun

Swp

Center 5.260 00 GHz
#Res BW 200 kHz

Span 40 MHz

#WBW 620 kHz #Sweep 100 ms (1001 pts)

Fraq Offset
0.00000000 Hz

Signal Track

On Oif

—

BANDWIDTH MID CH

H Agilent 12:05:07 Aug 12, 2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 dB

A MErl 1953 MHz
-1.43 dB

#FPeak
Log

10
dB/

Offst
114

dB
Dl

Center Freq
530000000 GHz
Start Freq
526000000 GHz
Stop Freq
532000000 GHz

187
dBm

#PAvyg

CF Step
4.00000000 hbHz
Auto hdan|

V1 S2

S3 FC

aff}:

FTun

Swp

Center 5.300 00 GHz
#Res BW 200 kHz

Span 40 MHz

#WBW 620 kHz #Sweep 100 ms {601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

BANDWIDTH HIGH CH
e Agilent 13:41:27 Aug 12, 2013 BT |Fre§fChanneI I

A MEFT 1947 MHz Contor
Ref 20 dBm #Atten 20 dB -0.34 dB Enter -req
#Feak 5.32000000 GHz
Start Freq
5.30000000 GHz
B Stop Freq
DI 5.34000000 GHz

-19.5
dBm . CF Step

. 4.00000000 MHz
#PAvg Auto Mar]

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 5.320 00 GHz Span 40 MHz ‘
#Res BW 200 kHz #WVBW 620 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.7.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel[Frequency|99% Bandwidth
(MHz) (MHz)
Low 5260 16.3600
Mid 5300 16.3707
High 5320 16.3514
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015

FCC ID: BCGA1475

99% BANDWIDTH

BANDWIDTH LOW CH

W Agilent 13:30:67 Aug 12, 2013

R T |FrequhanneI |

I Center Freq
526000000 GHz

5.26 GHz Trig  Free

Averages: 100 I

Ch Freq

Oceupied Bandwidth

Start Freq
524500000 GHz

Ref 20 dBm #Atten 20 dB
#Samp
Log

10

dB/

oftst [ L L0 a1
114 T et

dB

Stop Freq
£.27500000 GHz

& |

CF Step
3.00000000 MHz
Ilan

Freq Offset
0.00000000 Hz

Center 5.260 00 GHz
#Res BW 330 kHz

Occupied Bandwidth

Span 30 MHz
#Sweep 100 ms {601 pts)

#VBW 1 MHz

Signal Track

99.00 % off

Occ BYY % Puwr On

Transmit Freq Error
x dB Bandwidth

16.3598 MHz

-16.340 kHz
18.655 MHz"

¥ dB

-26.00 dB

BANDWIDTH

e Agilent 13:33:02

MID CH

Aug 12, 2013

R T |Fre§fChanneI |

Ch Freg

Occupied Bandwidtl

5.3 GHz

h

Center Freq

Free |l 5 3000000 GHz

Trig

Averages: 100

| Start Freq
£.28500000 GHz

Ref 20 dBm

#htten 20 B

#Samp

Log

o |

Stop Freq
531500000 GHz

10

dB/

Offst

114

CF Step
3.00000000 MHz
[]Auta Man

dB

Freq Cffset

Center 5.300 00 GHz
#Res BW 330 kHz

#VBW 1 MHz

#Sweep 100 ms (601 pts)

Span 30 MHz 0.00000000 - Hz

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

16.3707 MHz

-15.940 kHz
18.728 MHz"

Qoo By % Pwr
¥ dB

Signal Track
59.00 % Off

-26.00 dB

On
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

BANDWIDTH HIGH CH

e Agilent 13:37:17 Aug 12, 2013

|FrequhanneI |

Ch Freq

Oceupied Bandwidth

5.32 GHz

R T
Trig  Free
Averages: 100 I |

Ref 20 dBm

#Atten 20 dB

#Samp

P

v

Center Freq
532000000 GHz
Start Freq
530500000 GHz
Stop Freq
533500000 GHz

Center 5.320 00 GHz
#Res BW 330 kHz

Span 30 MHz

CF Step
3.00000000 fHz
At hdan|

Freq Offset
0.00000000 Hz

#WBW 1 MHz #Sweep 100 ms {601 pts)

Signal Track

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

16.3514 MHz

-15.845 kHz
18.715 MHz"

95.00 %
-26.00 dB

Occ BYY % Puwr
¥ dB

On

Off
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

8.7.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

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

RESULTS
Channel | Frequency Power
(MHz) (dBm)
Low 5260 16.45
Mid 5300 16.45
High 5320 14.97
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.7.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

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: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Directional
26 dB Gain
BW
(MHz) (MHz) (dBi)
Low 5260 19.480 2.600
Mid 5300 19.530 2.600
High 5320 19.470 2.600
Limits
Channel | Frequency| FCC FCC
Power PPSD
Limit Limit
(MHz) (dBm) (dBm)
Low 5260 23.90 11.00
Mid 5300 23.91 11.00
High 5320 23.89 11.00
| Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5260 16.62 16.62 23.90 -7.28
Mid 5300 16.51 16.51 23.91 -7.40
High 5320 15.07 15.07 23.89 -8.82
PPSD Results
Channel | Frequency [ Chain 0 Total PPSD PPSD
Meas Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5260 6.58 6.58 11.00 -4.42
Mid 5300 6.41 6.41 11.00 -4.59
High 5320 3.73 3.73 11.00 -7.27
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

W Agilent 11:49:44 Aug 12, 2013 R T

Frag/Channel

Ch Freq 5.26 GHz Free

Channel Power

Trig

Averages: 100

Mkr1 5.260 63

Ref 20 dBm #Atten 20 dB 6.58 dBm

|
31 GHz

#hvy

Log

Center Freq
526000000 GHz

Start Freq
£.24539000 GHz

Stop Freq
527461000 GHz

10

dB/

Offst
114

dB

|

Center 5.260 000 GHz
#Res BW 1 MHz

Span 29.22 MHz

#WBW 3 MHz Sweep 20 ms (601 pts)

CF Step
292200000 MHz
Auto Ilan

Freq Offset
0.00000000 Hz

FPower Spectral Density

-56.28 dBm/Hz

Channel Power

16.62 dBm /19.4800 MHz

Signal Track

On Off

OUTPUT POWER AND PPSD, Chain 0 MID CH

H Agilent 12:07:50 Aug 12, 2013

R T |FrequhanneI |

Ch Freq 5.3 GHz Free

Channel Power

Trig

Averages: 100

Mkr1 5.301 17 GHz

Ref 20 dBm #Atten 20 dB 6.41 dBm

#hvy

Log

Center Freq
530000000 GHz

Start Freq
528535260 GHz

Stop Freq
531464780 GHz

10

dB/

Offst

114

dB

Center 5.300 00 GHz
#Res BW 1 MHz

Span 29.3 MHz

#WBW 3 MHz Sweep 20 ms (601 pts)

CF Step
292950000 MHz
Auto Ilan

Freq Offset
0.00000000 Hz

FPower Spectral Density

-56.40 dBm/Hz

Channel Power

16.51 dBm /19.5300 MHz

Signal Track

On Off
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

OUTPUT POWER AND PPSD, Chain 0 HIGH CH
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

8.8.

802.11n HT20 2TX CDD MODE IN THE 5.3 GHz BAND

8.8.1. 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 5260 19.87 19.73
Mid 5300 19.87 19.87
High 5320 19.73 19.73
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
¥ Agilent 17:04:32 Aug 12, 2013 R T |FregiChannel

A Mkr1 19,87 MHz

. ) Center Freqg
:Pezfg dBm #Atten 20 dB 0.18 d8 5.26000000 GHz

Start Freq
5.24000000 GHz

Stop Freg
£.28000000 GHz

-18.2

dBm CF Step
i || 400000000 MHZ

Auto Man

#PAvg

V1 s2

Freq Offset
S3 FC

0.00000000 Hz

aff): .
ETun Signal Track

Swp On

Center 5.260 00 GHz Span 40 MHz
#Res BW 200 kHz #WBW 620 kHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 0 MID CH
T Agilent 16:47:00 Aug 12, 2013 R T |Freg/Channel

& Mkrl 1857 MHz Cotor
Ref 20 dBm #Atten 20 (B 0.85 dB Snter Fregq
#Peak 530000000 GHz
Log e

10 Start Freq
dB/ 5.28000000 GHz
Offst
114
4B Stop Freq
DI 532000000 GHz

-18.3
dBm

#PAvg

Al 400000000 MHz
Auto Man

V1 S2

Freg Offset
S3 FC

0.00000000 Hz

aff): .
FTun Signal Track
Swp On oft

Center 5.300 00 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

26 dB BANDWIDTH, Chain 0 HIGH CH

e Agilent 16:40:33 Aug 12,2013 R T |FrequhanneI |
A Mkrl 19.73 MHz Center E

Ref 20 dBm #Atten 20 dB -1.05 dB enter Freq

#Peak 532000000 GHz

Log

10 Start Freg

dB/ 5.30000000 GHz

Offst

114

B Stop Freg

DI 4 L 5.34000000 GHz

-19.0

dBm CF Step

) wp Afr=o|| 400000000 MHz

#PAvg Auto bdan

vt s2 Freq Offset

S3 FC 0.00000000 Hz

aff): :

ETun Signal Track

Swp On off

Center 5.320 00 GHz Span 40 MHz

#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
W Agilent 16:00:41 Aug 12, 2013 R T |Freg/Channel

A Mkr1 18,73 MHz

y Center Freq
Ref 20 (B #Atten 20 dB 0.30 dB
#F'eeak — s 5.26000000 GHz

Start Freg
5.24000000 GHz

Stop Freq
£.28000000 GHz

dBm |
#PAvg

4.00000000 MHz

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
FTun Signal Track
On Off

Swp

Center 5.260 00 GHz Span 40 MHz
#Res BW 200 kHz #WBW 620 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

26 dB BANDWIDTH, Chain 1 MID CH

e Agilent 16:13:34 Aug 12, 2013 R T |FregiChannel

A Mkrl 19.87 MHz Conter

-3 efner Fred

Ref 20 dBm #Atten 20 dB -0.73 dB
#Peak 5.30000000 GHz
Start Freq
£.28000000 GHz
Stop Freq
£.32000000 GHz

(IB;II CF Step
. i 4.00000000 MHz
#PAvyg Auto Ilan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aif): .
ETun Signal Track
Swp on Off

Center 5.300 00 GHz Span 40 MHz ‘
#Res BW 200 kHz #WBW 620 kHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
f: Agilent 16:23:31 Aug 12, 2013 R T [Ereg/Channel |

A MErT 1973 MHz Contor
Ref 20 dBm #Atten 20 dB -1.25 dB enLer Freq
#Feak 5.32000000 GHz
Start Freq
5.30000000 GHz
B Stop Freqg
DI 5.34000000 GHz

9.7
dBm CF Step
: 4.00000000 MHz

#PAvg Auto M_a

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track

Swp on O

Center 5.320 00 GHz Span 40 MHz ‘
#Res BW 200 kHz #WVBW 620 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel(Frequency| 99% BW | 99% BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)

Low 5260 17.5798 | 17.5810
Mid 5300 17.5814 | 17.5618

High 5320 17.5676 | 17.5694
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REPORT NO: 15U21850-E31V2

DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

99% BANDWIDTH

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
¥ Agilent 14:43:49 Aug 12,2013
l

R T |FrequhanneI |

Center Freq
5.26000000 GHz

Ch Freg

Occupied Bandwidth

5.26 GHz Trig

Averages: 100 I |

Free

| Start Freqg
5.24500000 GHz

Ref 20 dBm #Atten 20 (B
#Samp| |
o ol

Stop Freq
£.27800000 GHz

CF Step
3.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Center 5.260 00 GHz
#Res BW 330 kHz

Span 30 MHz
#Sweep 100 ms {601 pts)

#VBW 1 MHz

Signal Track

Occ BYW % Pwr 99.00 %

Occupied Bandwidth
17.5798 MHz

[8]}]

wdB  -26.00 dB

off

Transmit Freq Error
x dB Bandwidth

-14.783 kHz
19.085 MHz"

99% BANDWIDTH, Chain 0 MID CH
¥ Agilent 14:45:09 Aug 12,2013
l

R T |FrequhanneI |

Center Freq
5.30000000 GHz

Ch Freg 5.3 GHz

Occupied Bandwidth

Trig
Averages: 100 I |

Free

| Start Freqg
5.28500000 GHz

Ref 20 dBm
#Samp|

#Atten 20 (B

Stop Freq
£.31600000 GHz

CF Step
3.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Center 5.300 00 GHz
#Res BW 330 kHz

Span 30 MHz
#Sweep 100 ms {601 pts)

#VBW 1 MHz

Occupied Bandwidth
17.5814 MHz

Transmit Freq Error
x dB Bandwidth

-19.153 kHz
19.068 MHz"

Occ BYW % Pwr
x dB

Signal Track

99.00 % 0ff

-26.00 dB

[8]}]
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

99% BANDWIDTH, Chain 0 HIGH CH

e Agilenf 14:47:57 Aug 12, 2013

R T |Frequhannel |

Ch Freq 5.32 GHz

Center Fraqg

Free | 5 32000000 GHe

Trig

Occupied Bandwidth Averages: 100

| Start Freq

Ref 20 dBm #Atten 20 (B

5.30500000 GHz

#Samp

Stop Freg

5.33500000 GHz

CF Step

3.00000000 MHz

Hf|Auta Man

Freg Offset

Center 5.320 00 GHz

#Res BW 330 kHz ZVBW 1 MHz

#Sweep 100 ms (601 pts)

Span 30 MHz 0.00000000 Hz

Occupied Bandwidth
17.5676 MHz

-16.636 kHz
19.031 MHz*™

Qoo BYW % Pwr
% dB

Transmit Freg Errar
# dB Bandwidth

Signal Track
99.00 % off

-26.00 dB

COn

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

e Agilent 17:28:17 Aug 12,2013

R T |Frequhannel |

Ch Freq 5.26 GHz

Center Freq

Trig  Free Nl & 60000 GHz

Occupied Bandwidth Iﬂverages: 100

| Start Freqg

Ref 20 dBm #Atten 20 dB

Mkr1 5.263 70 GHz

5.24500000 GHz

0.08 dBm

#Samyp|

Stop Freq

05 1

5.27500000 GHz

CF Step
3.00000000 MHz
1 At Man

Freq Offset

Center 5.260 00 GHz

#Res BW 330 kHz #VBW 1 MHz

#Sweep 100 ms {601 pts)

0.00000000 Hz

Span 30 MHz

Ocec BW % Pwr
w dB

Occupied Bandwidth
17.5810 MHz

-21.639 kHz
19.024 MHz*

Transmit Freq Error
x dB Bandwidth

Signal Track
99.00 % Off

-26.00 dB

On
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

99% BANDWIDTH, Chain 1 MID CH

e Agilent 17:34:50 Aug 12, 2013

R T |FrequhanneI |

Ch Freq 5.3 GHz

Center Freq

Free |l 5 30000000 GHz

Trig

Oceupied Bandwidth Averages: 100

| Start Freq
£.28500000 GHz

Mkr1 5
Ref 20 dBm #Atten 20 dB

303 70 GHz

-12.88 dBm

#Samp |

Stop Freq

5.31500000 GHz

CF Step

3.00000000 fHz
At hdan|

Freq Offset

|
Center 5.300 00 GHz

#Res BW 330 kHz #VBW 1 MHz

#Sweep 100 ms {601 pts)

Span 30 MHz 0.00000000 Hz

Occ BYY % Puwr
¥ dB

Occupied Bandwidth
17.5618 MHz

-28.092 kHz
19.012 MHz"

Transmit Freq Error
x dB Bandwidth

Signal Track
99.00 % off

-26.00 dB

On

99% BANDWIDTH, Chain 1 HIGH CH
H Agilent 17:31:44 Aug 12, 2013

R T |Fre§fChanneI |

Ch Freg 5.32 GHz

Center Freq

Free |l 5 32000000 GHz

Trig

Occupied Bandwidth Averages: 100

Ref 20 dBm #Atten 20 dB

| Start Freq
£.30500000 GHz
Mkr1 5.323 70 GHz

#Samp

Log

£.00 dBm
Stop Freqg
533500000 GHz

10

dB/

=

Offst

114

CF Step
3.00000000 tMHz
Tl Man

dB

Freq Offset

Center 5.320 00 GHz

#Res BW 330 kHz #VBW 1 MHz

#Sweep 100 ms {601 pts)

Span 30 MHz 0.00000000 - Hz

Occ BYY % Pwr
¥ dB

Occupied Bandwidth
17.5694 MHz

-26.045 kHz
18.994 MHz"

Transmit Freq Error
# dB Bandwidth

Signal Track
99.00 % off

-26.00 dB

On
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.8.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

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

RESULTS

Average Power Results

Channel | Frequency | Chain 0 |Chain 1| Total
Power | Power [Power
(MHz) (dBm) | (dBm) | (dBm)

Low 5260 16.28 16.34 | 19.32
Mid 5300 16.47 16.38 | 19.44
High 5320 13.96 13.94 | 16.96
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.8.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.60 2.1 2.36

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

Chain 0 | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.60 2.11 5.37
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REPORT NO: 15U21850-E31V2

DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Uncorrelated Correlated
26 dB Directional Directional
BW Gain Gain
(MHz) (MHz) (dBi) (dBi)
Low 5260 19.73 2.36 5.37
Mid 5300 19.87 2.36 5.37
High 5320 19.73 2.36 5.37
Limits
Channel | Frequency| FCC FCC
Power PPSD
Limit Limit
(MHz) (dBm) (dBm)
Low 5260 23.95 11.00
Mid 5300 23.98 11.00
High 5320 23.95 11.00

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

Output Power Results

Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 16.96 16.62 19.80 23.95 -4.15
Mid 5300 16.89 16.67 19.79 23.98 -4.19
High 5320 14.14 14.04 17.10 23.95 -6.85
PPSD Results
Channel | Frequency | Chain 0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 6.73 6.87 9.81 11.00 -1.19
Mid 5300 6.74 6.64 9.70 11.00 -1.30
High 5320 2.56 2.18 5.38 11.00 -5.62
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD,

W Agilent 17:07:32 Aug 12, 2013

Chain 0 LOW CH
Frag/Channel

Ch Freq 5.26 GHz

Center Freq
526000000 GHz

Channel Power

R T
Trig  Free
Averages: 100 I |

Ref 20 dBm #Atten 20 dB

| Start Freq
524509780 GHz
Mkr1 5.260 84 GHz

#hvy

Log

Stop Freq
527490280 GHz

10

6.73 dBm

dB/

CF Step

Offst

FEA|| 295050000 MHz

114

At hdan|

dB

Freq Offset

Center 5.260 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 29.8 MH || 008000000 Hz

#Sweep 20 ms (601 pts)

Channel Power

16.96 dBm /19.8700 MHz

Signal Track

Power Spectral Density On Off

-56.03 dBm/Hz

OUTPUT POWER AND PPSD, Chain 0 MID CH

He Agilent 16:49:44 Aug 12, 2013

R T |FrequhanneI |

Ch Freq 5.3 GHz Free

Channel Power

Trig

Averages: 100

Mkr1 5.300 94 GHz

Center Freq
530000000 GHz

Start Freq
528509750 GHz

Ref 20 dBm #Atten 20 dB

6.74 dBm

#hvy T

i Stop Freq

[ 5.31450260 GHz

Log |

10

dB/

CF Step

Offst

285050000 MHz
uto hdan|

114

dB

Freq Offset

Center 5.300 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 29.8 MH || 008000000 Hz

#Sweep 20 ms (601 pts)

Channel Power

16.89 dBm /19.8700 MHz

Signal Track

Power Spectral Density On Off

-56.09 dBm/Hz

Pa
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH
- Agilent 16:06:40 Aag 12, 2013 R T |Freg/Channel
l

Ch Freq 5.26 GHz Trig  Free I

Channel Power Averages: 100 I |

Center Freq
5.26000000 GHz

| Start Freq
5.24520250 GHz

Mkr1 5.258 72 GHz
Ref 20 dBm #Atten 20 dB 6.87 dBm
4Avg Stop Freg
Log 527479750 GHz
10
dB/ CF Step
Offst 2.95950000 MHz
114 Auto Man
dB

Freq Offset
Center 5.260 00 GHz Span 29.59 MH |[ 00000000 Hz
#Res BW 1 MHz #WBW 3 MHz #Sweep 20 ms (601 pts)

Signal Track
Channel Power Fower Spectral Density On Off

16.62 dBm /19.7300 MHz -56.33 dBm/Hz
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

OUTPUT POWER AND PPSD, Chain 1 MID CH

e Agilent 16:17:08 Aug 12, 2013 R T |FregiChannel

[ |
ChFreg 53 GHz Tig_Free | . %ESSEEDFEGHQZ
Channel Power Averages: 100 I |

Start Freq
528509750 GHz
Mkr1 5.301 29 GHz

Ref 20 dBm #Atten 20 dB 6.64 dBm
#hvg Stop Freq
5314590260 GHz

CF Step
285050000 MHz
At hdan|

Freq Offset
0.00000000 Hz

Center 5.300 00 GHz Span 29.8 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Signal Track
Channel Power Power Spectral Density On Off

16.67 dBm /19.8700 MHz -56.31 dBm/Hz

OUTPUT POWER AND PPSD, Chain 1 HIGH CH
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.9. 802.11n HT40 SISO MODE IN THE 5.3 GHz BAND

8.9.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5270 40.00
High 5310 40.13
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

26 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 10:10:28 Aug 13, 2013

R T

Frag/Channel

Ref 20 dBm #Atten 20 dB

A Mkrl 40.00 MHz
0.27 dB

#Peak
Log

10
dB/

Offst
114

dB
Dl

Center Freq
527000000 GHz
Start Freq
523000000 GHz
Stop Freq
531000000 GHz

-19.0
dBm

#PAvy

CF Step
5.00000000 hWHz
At hdan|

V1 s2
S3 FC

off):

FTun
Swp

Center 5.270 00 GHz

#Res BW 390 kHz #VBW 1.2 MHz

Span 80 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

BANDWIDTH HIGH CH
% Agilent 10:20:09 Aug 13, 2013

R T |Fre§fChanneI |

Ref 20 dBm #Atten 20 dB

A Mkrl 4013 MHz
-0.42 dB

#Feak
Log

10
dB/

Offst
114

dB

u]
-20.0
dBm

#PAvg

Center Freq
531000000 GHz
Start Freq
§.27000000 GHz
Stop Freqg
535000000 GHz

CF Step
5.00000000 fMHz
Auta tlan)

V1 52
53 FC

aff):

FTun
Swp

Start 5.270 00 GHz
#Res BW 390 kHz

Stop 5.350 00 GHz

#VBW 1.2 MHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5270 36.2310
High 5310 36.2270
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

99% BANDWIDTH

99% BANDWIDTH, LOW CH

- Agilent 10:42:55 Aug 13, 2013 R T |Frequhanne| |
|
- Center Freq
Ch Freg 5.27 GHz Trig  Free 5 27000000 GHz
Occupied Bandwidth Averages: 100 I |
Start Freq
5.24000000 GHz
Ref 20 dBm #Atten 20 dB
#Samp I I I T Stop Freq
Log P P T b £.30000000 GHz
b4
10 1
dB/ - “~ CF Step
Offst uf WU || B-00000000 MHz
114 I futo hlan
dB |
| Fraq Offset

Center 5.270 0 GHz

#Res BW 750 kHz #VBW 2.2 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

0.00000000 Hz

Occupied Bandwidth

36.2310 MHz
Transmit Freq Error -4.555 kHz
¥ dB Bandwidth 38.762 MHz"

Dec BWW % Pwr
% dB

99.00 %
-26.00 dB

Signal Track

On Oif

99% BANDWIDTH, HIGH CH

W Agilent 10:46:16 Aug 13,2013

R T

IFreéfChanneI |

Ch Freg 5.31 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Center Freq
5.31000000 GHz

Start Freq
£.28000000 GHz

Ref 20 dBm #Atten 20 (B

#Samp)

Stop Freg

5.34000000 GHz

B

CF Step
£.00000000 MHz
i |Aaute Iar|

Freq Cffset

Center 5.310 0 GHz

#Res BW 750 kHz #VBW 2.2 MHz

Span 60 MHz
#Sweep 100 ms (601 pts)

0.00000000 Hz

Occupied Bandwidth
36.2270 MHz

S.827 kHz
38.503 MHz*

Transmit Freg Error
# dB Bandwidth

Occ BYY % Pwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On off
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

8.9.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.9 dB (including 10 dB pad and 1.9 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel | Frequency Power
(MHz) (dBm)
Low 5270 16.26
High 5310 14.37
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.9.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Directional
26 dB Gain
BW
(MHz) (MHz) (dBi)
Low 5270 40.00 2.60
High 5310 40.13 2.60
Limits
Channel | Frequency| FCC FCC
Power PPSD
Limit Limit
(MHz) (dBm) (dBm)
Low 5270 24.00 11.00
High 5310 24.00 11.00
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5270 16.53 16.53 24.00 -7.47
High 5310 14.52 14.52 24.00 -9.48
PPSD Results
Channel | Frequency | Chain 0 Total PPSD PPSD
Meas Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5270 3.76 3.76 11.00 -7.24
High 5310 1.25 1.25 11.00 -9.75

DATE: DECEMBER 02, 2015
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DATE: DECEMBER 02, 2015

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD,

Chain 0 LOW CH

e Agilent 10:18:27 Aug 13, 2013 R T |FregiChannel
|
- Center Freq
Ch Freg 5.27 GHz Trig  Free 5 27000000 GHz
Channel Power Averages: 100 I |
Start Freq
5.24000000 GHz
Mkr1 5.2717 GHz
Ref 20 dBm #hAtten 20 dB 3.76 dBm
#hAvy i i Stop Freqg
Log [ | ¢ _ _ £.30000000 GHz
10
dB/ CF Step
Offst £.00000000 MHz
114 Auto Ilan
dB
Fraq Offset
Center 5.270 0 GHz Span 60 MHz || 100000000 Hz
#Res BW 1 MHz ZWBW 3 MHz #Sweep 20 ms {601 pts)
_ Signal Track
Channel Power Power Spectral Density On Off

16.53 dBm /40.0000 MHz

-59.49 dBm/Hz

OUTPUT POWER AND PPSD,

% Agilent 10:34:41 Aug 13,2013

Chain 0 HIGH CH
R T

Freg/Channel

Ch Freg 5.31 GHz

Channel Power

Trig  Free

Averages: 100 I I

Center Freq
£.31000000 GHz

Ref 20 dBm #htten 20 B

Mkr1 5.308 50 GHz
1.253 dBm

Start Freq
5.27990250 GHz

#hvy

Log

Stop Fraqg
534009750 GHz

10

B/

Offst

114

B

CF Step
B.01950000 MHz
Auto [NET

Start 5.279 90 GHz

#Res BW 1 MHz #VBW 3 MHz

Stop 5.340 10 GHz
#Sweep 20 ms {601 pts)

Freq Offset
000000000 Hz

Channel Paower

14.52 dBm /40.1300 MHz

Power Spectral Density

-61.52 dBm/Hz

Signal Track
Off

On
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.10. 802.11n HT40 2TX CDD MODE IN THE 5.3 GHz BAND

8.10.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)
Low 5270 44.6 39.8
High 5310 40.2 39.6
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REPORT NO: 15U21850-E31V2
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DATE: DECEMBER 02, 2015

26 dB BANDWIDTH

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH

e Agilenf 14:53:15 Aug 13,2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 (B

A Mkrl 44.6 MHz
-2.06 dB

#Peak
Log

dBm

#PAvg

Center Freq
5.27000000 GHz

Start Freq
524000000 GHz

Stop Freq
530000000 GHz

CF Step
£.00000000 MHz
L

to hilan)

V1 s2
S3 FC

oif):

FTun
Swp

Center 5.270 0 GHz
#Res BW 430 kHz

#WBW 1.3 MHz

Span 60 MHz
#Sweep 100 ms (601 pts)

Frag Offset
0.00000000 Hz

Signal Track
On

26 dB BANDWIDTH, Chain 0 HIGH CH

Agilent 14:35:02 Aug 13,2013

R T

Frag/Channel

Ref 20 dBm

#Atten 20 dB

A Mkrl 402 MHz
-0.92 dB

Center Freqg

#Peak
Log

5.31000000 GHz

Start Freq
5.28000000 GHz

Stop Freq
5.34000000 GHz

dBm

#PAwvg

CF Step
5.00000000 MHz
Auto

ET

V1 S2
S3 FC

off):

FTun
Swp

Center 5.310 0 GHz
#Res BW 390 kHz

#VBW 1.2 MHz

Span 60 MHz
#Sweep 100 ms (601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
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26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH

s Agilent 135614 Aug 13, 2013 R T [Freg/Channel

A kel 398 MHz Conter F

" enter Freq
Ref 20 dBm #Atten 20 dB -0.20 dB
#Peak 527000000 GHz
Log
10 Start Freqg
dB/ 5.24000000 GHz
Offst
114
dB Stop Freq
DI . 3 £.30000000 GHz

-16.8
dBm CF Step
£.00000000 hHz

#PAVQ Auto M_a

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

”Fﬁ}f,,, Signal Track

Swp on O

Center 5.270 0 GHz Span 60 MHz ‘
#Res BW 390 kHz #VBW 1.2 MH:z #Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH

w5 Agilent 13:27:58 Aug 13, 2013 R_T |Freg/Channel

A Wkl 396 MHz Conter F

" enter Freq
Ref 20 dBm #Atten 20 dB -0.01 dB
#Paak 531000000 5Hz
Log
10 Start Freqg
dB/ 5268000000 GHz
Ofst
114
dB Stop Freq
DI £.234000000 GHz

206
dBm CF Step
£.00000000 hHz

“PAVg Auto M_a

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

”Fﬁ}f,,, Signal Track

Swp on O

Center 5.310 0 GHz Span 60 MHz ‘
#Res BW 390 kHz #VBW 1.2 MH:z #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.10.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5270 36.26 36.21

High 5310 36.23 36.19
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

99% BANDWIDTH

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

o Agilent 15:03:32 Aug 13, 2013

R T |FrequhanneI |

Ch Freq 5.27 GHz

Center Freqg

Free Il 5 ~7000000 GHz

Trig

Occupied Bandwidth Averages: 100

| Start Freq
524000000 GHz

Ref 20 dBm #Atten 20 B

#Samyp|

Stop Freqg

£.30000000 GHz

CF Step

B.00000000 MHz

"MAuta tlan|

Freg Offget

Center 5.270 0 GHz

#Res BW 750 kHz #VBW 2.2 MHz

#Sweep 100 ms {601 pts)

Span 60 MHz 0.00000000 Hz

Occ BW % Pwr
w dB

Occupied Bandwidth
36.2619 MHz

-5.434 kHz
35.763 MHz"

Transmit Freq Error
x dB Bandwidth

Signal Track
99.00 % Off

-26.00 dB

On

99% BANDWIDTH, Chain 0 HIGH CH

@ Agilent 14:40:24 Aug 13, 2013

R T |Freqf(3hannel '

Ch Freq 5.31 GHz

Occupied Bandwidth Averages: 100

- I Center Frag
Tl”g FTE ‘5.31000000 GHz

Ref 20 dBm #Atten 20 (B

| Start Freq
5.28000000 GHz

#Samp|

Log

Stop Freq
| 534000000 GHz

10

dB/

Offst

114

CF Step
£.00000000 MHz
oo Man

dB

Freg Offset

Center 5.310 0 GHz

#Res BW 750 kHz #VBW 2.2 MHz

#Sweep 100 ms (601 pts)

Span 60 MHz 0.00000000 Hz

Occ BW % Pwr
% dB

Occupied Bandwidth
36.2314 MHz

-8.311 kHz
38.624 MHz™

Transmit Freqg Errar
# dB Bandwidth

Signal Track
99.00 % i

-26.00 dB

On
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REPORT NO: 15U21850-E31V2

FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

e Agilent 14:03:51 Aug 13, 2013

R T |FrequhanneI |

Ch Freq

Oceupied Bandwidth

5.27 GHz

Trig  Free

Averages: 100

Ref 20 dBm

#Atten 20 dB

#Samp

Py

Log

i

Center Freq
527000000 GHz

Start Freq
£.24000000 GHz

Stop Freq
£.30000000 GHz

10

dB/

Offst

114

dB

Center 5.270 0 GHz
#Res BW 750 kHz

#VBW 2.2 MHz

Span 60 MHz

#Sweep 100 ms {601 pts)

CF Step
£.00000000 MHz
Auto Ilan

Freq Offset
0.00000000 Hz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
36.2114 MHz

-20.044 kHz
38.678 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Off

99% BANDWIDTH, Chain 1 HIGH CH

W Agilent 13:41:29 Aug 13, 2013

R T |FrequhanneI |

Ch Freq

Oceupied Bandwidth

5.31 GHz

Trig  Free

Averages: 100

Ref 20 dBm

#Atten 20 dB

#Samp

Log

10

I Center Freq
531000000 GHz
| Start Freq
£.28000000 GHz

Stop Freq
£.34000000 GHz

dB/

Offst

114

dB

CF Step
£.00000000 hHz
| IlAuto Ilan|

Center 5.310 0 GHz
#Res BW 750 kHz

#VBW 2.2 MHz

Span 60 MHz

#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

36.1922 MHz

-32.466 kHz
38.536 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 15U21850-E31V2
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DATE: DECEMBER 02, 2015

8.10.3.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

AVERAGE POWER

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

RESULTS

Average Power Results

Channel | Frequency | Chain 0 |Chain 1| Total
Power | Power [Power

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

Low 5270 16.26 16.18 | 19.23
High 5310 12.34 12.48 | 15.42
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.10.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.60 2.1 2.36

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

Chain 0 | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.60 2.11 5.37
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RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Uncorrelated Correlated
26 dB Directional Directional
BW Gain Gain
(MHz) (MHz) (dBi) (dBi)
Low 5270 39.80 2.36 5.37
High 5310 39.00 2.36 5.37
Limits
Channel | Frequency | FCC FCC
Power PPSD
Limit Limit
(MHz) (dBm) (dBm)
Low 5270 24.00 11.00
High 5310 24.00 11.00

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

Output Power Results

Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 16.28 16.62 19.46 24.00 -4.54
High 5310 12.73 12.57 15.66 24.00 -8.34

PPSD Results

Channel | Frequency | Chain 0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 3.59 4.20 6.91 11.00 -4.09
High 5310 0.01 -0.09 2.97 11.00 -8.03
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
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OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

OUTPUT POWER AND PPSD, Chain 0 HIGH CH
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OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

W Agilent 14:01:19 Aug 13, 2013 FrequhanneI

|
Center Freq
Ch Freq 5.27 GHz Tr|g Free 5 27000000 GHz
Channel Power Averages: 100
Start Freq
£.24030000 GHz
Mkr1 5.267 327 GHz
Ref 20 dBm #Atten 20 B 4.20 dBm
#hvg T [ Stop Freq
Log e | £.29970000 GHz

10
dB/ CF Step
Offst - £.94000000 MHz

114 Auto Man

dB

Freq Offset
0.00000000 Hz

Center 5.270 000 GHz Span 59.4 MHz
#Res BW 1 MHz #WBW 3 MHz #Sweep 20 ms (601 pts)

Signal Track
Channel Power Power Spectral Density On Off

16.62 dBm /39.6000 MHz -59.35 dBm/Hz

OUTPUT POWER AND PPSD, Chain 1 HIGH CH

o Agllent 13:34:40 Aug 13, 2013 R T |Freg/Channel
|

Center Freq

ChFreqg  531GHz Trig  Free {2 53000000 GHz

Channel Power Averages: 100 I |

Start Freq
526030000 GHz

Mkr1 5.311 287 GHz

Ref 20 dBm #Atten 20 dB 0.09 dBm
#Avy | Stop Freq
Log | £.33570000 GHz
10
dB/ CF Step
(Hfst DDDDDD MHz

114

dB
Fraq Offset
Center 5.310 000 GHz Span 59.4 MHz || ©00000000 Hz

#Res BW 1 MHz ZWBW 3 MHz #Sweep 20 ms {601 pts)

Signal Track
Channel Power Power Spectral Density On Off

12.57 dBm /39.6000 MHz -63.41 dBm/Hz

Page 129 of 341

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



REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.11. 802.11a SISO MODE IN THE 5.6 GHz BAND
8.11.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5500 19.53
Mid 5580 19.47
High 5700 19.47
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

26 dB BANDWIDTH

BANDWIDTH LOW CH

He Agilent 10:24:08 Aug 14, 2013

R T

Frag/Channel

Ref 20 dBm

#Atten 20 dB

A Mkl 1953 MHz
-0.70 dB

#Peak
Log

10
dB/

Offst
114

dB
Dl

Center Freq
550000000 GHz
Start Freq
548000000 GHz
Stop Freq
552000000 GHz

193
dBm

#PAvy

Auto

CF Step
400000000 MHz

Ilan)

V1 s2
S3 FC

off):

FTun
Swp

On

Center 5.500 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 40 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

—

Off

BANDWIDTH MID CH

W Agilent 10:31:31 Aug 14, 2013

R T

Frag/Channel

Ref 20 dBm

#Atten 20 dB

A Mkl 19.47 MHz
-0.56 dB

#Peak
Log

10
dB/

Offst
114

Center Freq
558000000 GHz
Start Freq
556000000 GHz

dB
Dl

Stop Freq
560000000 GHz

-19.0
dBm

#PAvy

Auto

CF Step
“ | 4.00000000 MHz

Ilan)

V1 s2
S3 FC

off):
FTun
Swp

On

Center 5.580 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 40 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

—

Off
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

BANDWIDTH HIGH CH
e Agilent 10:50:20 Aug 14, 2013 BT |Fre§fChanneI I

A MEFT 1947 MHz Contor
Ref 20 dBm #Atten 20 dB -0.05 dB Enter -req
#Feak 570000000 GHz
Start Freq
5.68000000 GHz
B Stop Freq
o 572000000 GHz

214
dBm . CF Step

. 4.00000000 MHz
#PAvg Auto Mar]

M1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 5.700 00 GHz Span 40 MHz ‘
#Res BW 200 kHz #WVBW 620 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
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8.11.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel[Frequency|99% Bandwidth
(MHz) (MHz)
Low 5500 16.3518
Mid 5580 16.3525
High 5700 16.3541
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

99% BANDWIDTH

BANDWIDTH LOW CH
s Agilent 10:46:28 Aug 14,2013 R T [Freq/Channel |

- I ‘ Center Freq
Ch Freq 5.5 GHz Trig  Free 5 50000000 GHz
Oceupied Bandwidth Averages: 100 I |
| Start Freq
£.48500000 GHz
Ref 20 dBm #Atten 20 B
#Samp | Stop Freq
Leg BRIV FVFUND VPSR WO N A £.51500000 GHz
10
dB/ CF Step
Offst 1Ly ||| 300000000 MHz
1.4 A pauto Ian

dB
Freq Offset
0.00000000 Hz

Center 5.500 00 GHz Span 30 MHz
#Res BW 330 kHz #WBW 1 MHz #Sweep 100 ms {601 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Pur 93.00 % [llon off

16.3518 MHz xdB 260048

Transmit Freq Error -19.232 kHz
 dB Bandwidth 18.711 MHz*

BANDWIDTH MID CH
#- Agilent 10:42:23 Aug 14, 2013 R T [Freg/Channel |
I

Center Freq

ChFreqg 550 GHz Trig  Free {2 S5000000 GHz

Oceupied Bandwidth Averages: 100 I

| Start Freq
£ 56500000 GHz

Ref 20 dBm #Atten 20 dB
#Samp Stop Freq
5.A8500000 GHz

Log
10
dB/ CF Step
offst |1 LkiFL W ol 3.00000000 MHz
114 Auto Ilan)

dB

Freq Offset
0.00000000 Hz

Center 5.580 00 GHz Span 30 MHz
#Res BW 330 kHz #WBW 1 MHz #Sweep 100 ms {601 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Pur 93.00 % [llon off

16.3525 MHz xdB 260048

Transmit Freq Error -17.387 kHz
 dB Bandwidth 18.717 MHz*
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FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

BANDWIDTH HIGH CH
H Agilent 11:00:45 Aug 14, 2013

R T |Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.7 GHz

- Center Freq
| 570000000 GHz
Averages: 100 I

Ref 20 dBm #Atten 20 dB

#Samp

Log

| Start Freq
& BBA00000 GHz
Stop Freq
571500000 GHz

10

dB/

Offst

114

dB

Center 5.700 00 GHz
#Res BW 330 kHz

#VBW 1 MHz

Span 30 MHz

CF Step
300000000 MHz
Uil jauta Iian

Freq Offset
0.00000000 Hz

#Sweep 100 ms {601 pts)

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth
16.3541 MHz

-21.348 kHz
18.713 MHz"

Qoo By % Pwr 22.00 % MNon
wdB  -26.00 dB

Signal Track

Off
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.11.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

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

RESULTS

Channel [Frequency| Power
(MHz) (dBm)

Low 5500 14.98
Mid 5580 16.40
High 5700 14.43
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.11.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.47-5.725 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Directional
26 dB Gain
BW
(MHz) (MHz) (dBi)
Low 5500 19.53 3.99
Mid 5580 19.47 3.99
High 5700 19.47 3.99
Limits
Channel | Frequency| FCC FCC
Power PPSD
Limit Limit
(MHz) (dBm) (dBm)
Low 5500 23.91 11.00
Mid 5580 23.89 11.00
High 5700 23.89 11.00
| Duty Cycle CF (dB)| 0.00 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5500 15.13 15.13 23.91 -8.78
Mid 5580 16.43 16.43 23.89 -7.46
High 5700 14.46 14.46 23.89 -9.43
PPSD Results
Channel | Frequency | Chain 0 Total PPSD PPSD
Meas Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5500 3.65 3.65 11.00 -7.36
Mid 5580 6.26 6.26 11.00 -4.74
High 5700 2.87 2.87 11.00 -8.13

DATE: DECEMBER 02, 2015
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OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

OUTPUT POWER AND PPSD, Chain 0 MID CH
- Agilent 10:38:33 Aug 14, 2013 R T |Fre§fChanneI I

| |
Ch Freg 5.58 GHz Trig Free |f - ECBESSEEDF(FBGHQZ

Channel Power Averages: 100 I

| ‘ Start Freq
£ 6BA397A0 GHz
Mkr1 5.580 83 GHz
Ref 20 dBm #htten 20 B 6.26 dBm
#hvg Stop Freq
Log | 559460250 GHz

10
dB/
Offst
114
dB

CF Step
292050000 MHz
Auto Man

Freq Cffset
0.00000000 Hz

Center 5.580 00 GHz Span 29.2 MHz
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

Signal Track
Channel Power Fower Spectral Density On off

16.43 dBm /19.4700 MHz -56.47 dBm/Hz
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

OUTPUT POWER AND PPSD, Chain 0 HIGH CH
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

8.12.

8.

LIMITS

802.11n HT20 2TX CDD MODE IN THE 5.6 GHz BAND

12.1.

26 dB BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)
Low 5500 19.70 19.73
Mid 5580 19.85 19.80
High 5700 19.75 19.80
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
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26 dB BANDWIDTH

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
#e Agilent 16:48:08 Aug 14,2013 R T [Frea/Chanrel |

& Mkl 19.70 MHz Center F

Ref 20 dBm #Atten 20 dB 1055 dB enter -req

#Peak £.50000000 GHz
Log

Start Freq

5.48500000 GHz

.. Stop Freqg

£.51500000 GHz

dB ;11 CF Step
} 3.00000000 MHz
#PAvg Auto tan|

Vi s2 Freg Offset
53 FC 0.00000000 Hz

aif): .
ETun Signal Track
On off

Swp

Center 5.500 00 GHz Span 30 MHz |
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms {601 pts)

BANDWIDTH Chain 0 MID CH
#e Agilent 18:54:28 Aug 14,2013 R T [Frea/Chanrel |

& Mkl 19.85 MHz Center F

Ref 20 dBm #Atten 20 dB 051 dB enter -req
#Peak £.58000000 GHz
Log

10 Start Freq
dB/ 5.56500000 GHz
Offst

114

dB Stop Freg
DI £.59500000 GHz

-18.6
dBm CF Step

} 3.00000000 MHz
#PAvg Auto Man|

Vi s2 Freg Offset
53 FC 0.00000000 Hz

aif): .
ETun Signal Track
Swp on off

Center 5.580 00 GHz Span 30 MHz |
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms {601 pts)
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DATE: DECEMBER 02, 2015

BANDWIDTH Chain 0 HIGH CH

- Agilent 165:40:10 Aug 14,2013

R T |Frequhannel '

Ref 20 dBm

#Atten 20 (B

#Peak
Log

A Mkrl 19.75 MHz
Center Freg
570000000 GHz

10
dB/

Offst
114

-0.60 dB
Start Freq
5 68500000 GHz

dB
DI

Stop Freg
571500000 GHz

21.2
dBm

CF Step

#PAvg

3.00000000 tMHz
Auto Man

V1 s2
S3 FC

Frag Offset
0.00000000 Hz

oif):
FTun

Signal Track
On off

Swp

Center 5.700 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz ‘
#Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH

% Agilent 15:27:33 Aug 14,2013

R T |Frequhannel |

Ref 20 dBm

#Atten 20 (B

#Peak

A Mkl 19.73 MHz
Center Freq
550000000 GHz

-1.30 dB
Start Freq
5.45000000 GHz

dBm

Stop Freg
552000000 GHz

CF Step

#PAvg

4.00000000 hHz
Auto Ian

V1 S2
S3 FC

af):

Freg Offset
0.00000000 Hz

FTun

Signal Track
On Off

Swp

Center 5.500 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 40 MHz
#Sweep 100 ms (601 pts)
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DATE: DECEMBER 02, 2015

BANDWIDTH Chain 1 MID CH

He Agilent 16:13:35 Aug 14, 2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 dB

A Mkrl 19,80 MHz
-0.95 dB

#Peak

Center Freq
558000000 GHz
Start Freq

5 56500000 GHz
Stop Freq

5 59500000 GHz

dBm

#PAvy

CF Step
3.00000000 fHz
At hdan|

V1 s2
S3 FC

off):

FTun
Swp

Center 5.580 00 GHz
#Res BW 200 kHz

Span 30 MHz

#WBW 620 kHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

BANDWIDTH Chain 1 HIGH CH

% Agilent 16:19:19 Aug 14, 2013

ET

|Fre§fChanneI |

Ref 20 dBm

#Atten 20 dB

A Mkrl 1980 MHz
-0.90 dB

#Feak

dB
Dl

Center Freq
570000000 GHz
Start Freq

& BBA00000 GHz
Stop Freqg
571500000 GHz

21.1
dBm

#PAvg

CF Step
3.00000000 tMHz

Auto Man

V1 52
53 FC

aff):
FTun

Swp

Center 5.700 00 GHz
#Res BW 200 kHz

Span 30 MHz

#WVBW 620 kHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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8.12.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

Low 5500 17.5875 | 17.5274
Mid 5580 17.5832 | 17.5781

High 5700 17.5824 | 17.5690
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99% BANDWIDTH

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
% Agllent 16:34.08 Aug 14, 2013 R T [Freg/Channel |
l

Center Freq

Ch Freq 5.5 GHz Tig Free | £ 20000000 GHz

Occupied Bandwidth Averages: 100 I |

| Start Freq
5.48500000 GHz

Ref 20 dBm #Atten 20 dB
#Samp) | Stop Freg
Log P TP 5.51500000 GHz

10 L iy el 1

dB/ CF Step
Offst 300000000 MHz

offs i L #) ’ it e

dB
Freg Offset
0.00000000 Hz

Center 5.500 00 GHz Span 30 MHz
#Res BW 330 kHz #VBW 1 MHz #Sweep 100 ms (601 pts)

- - Signal Track
Occupied Bandwidth Occ B % Pwr 93.00 % |[fon off

17.5875 MHz xdB  -26.00 dB

Transmit Freq Errar -26.486 kHz
% dB Bandwidth 19.112 MHz*

99% BANDWIDTH, Chain 0 MID CH
- Agilenf 16:31:08 Aug 14, 2013 R T |Freq,‘(:hanne| .
l

Center Freq

ChFreqg 558 GHz Trig Free | £ sannnonn oH:

Occupied Bandwidth Averages: 100

Start Freq
£.56500000 GHz

Ref 20 dBm #Atten 20 dB
#Samp) Stop Freq
559500000 GHz

Log L? ol
10
dB/ CF Step

Offet " 3.00000000 MHz
a L | P Wan

dB
Freg Offset
Center 5.580 00 GHz Span 30 MHz || B-00000000 Rz

#Res BW 330 kHz #VBW 1 MHz #Sweep 100 ms (601 pts)

; ; Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % (|[on Off

17.5832 MHz ndB -25.00dB

Transmit Freqg Errar -2 474 kHz
x dB Bandwidth 19.075 MHz"
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DATE: DECEMBER 02, 2015

99% BANDWIDTH, Chain 0 HIGH CH
¥ Agilenf 16:36:58 Aug 14, 2013
l

R T |Fre§fChannel |

Center Freq
5.70000000 GHz

Ch Freq

Occupied Bandwidth

5.7 GHz Free

Trig
Averages: 100 I |

Start Freq
£ B3500000 GHz

Ref 20 dBm
#Samp|

#Atten 20 dB

Stop Freq
571500000 GHz

CF Step
3.00000000 tHz
Auto Man

dB

Freg Offset
0.00000000 Hz

Center 5.700 00 GHz
#Res BW 330 kHz

Occupied Bandwidth
17.5824 MHz

-28.872 kHz
19.010 MHz*

Span 30 MHz
#Sweep 100 ms (601 pts)

#VBW 1 MHz

Signal Track
Occ BW % P Off

w dB

99.00 % fllon
-26.00 dB

Tranzmit Freq Errar
% dB Bandwidth

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

s Agilent 15:36:44 Aug 14,2013
[

R T |Freqf(3hannel |

Center Fraqg
5.50000000 GHz

Ch Freq

Occupied Bandwidth

5.5 GHz Trig  Free

Averages: 100 I |

Start Freqg
5.48500000 GHz

Ref 20 dBm
#Samp)
Log

10

dB/
Offst
114
dB

#Atten 20 B

Stop Freq
5.51500000 GHz

CF Step
3.00000000 kHz
Auto Man

Frag Offset

Center 5.500 00 GHz

#Res BW 330 kHz #VBW 1 MHz

Span 30 MHz
Sweep 1 ms (601 pts)

0.00000000 Hz

QOccupied Bandwidth
17.5274 MHz

Occ BYW % Pwr
x dB

99.00 %
-26.00 dB

Signal Track
On off

Transmit Freg Error
# dB Bandwidth

-12.544 kHz
19.033 MHz*
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FCC ID: BCGA1475

99% BANDWIDTH, Chain 1 MID CH
5 Agilent 16:27:18 Aug 14,2013 [FreqiChannel |

R T
I I Center Freq
Ch Freq 5.58 GHz Trig  Free 5 58000000 GHz

Oceupied Bandwidth Averages: 100 I |
| Start Freq
£.56500000 GHz

Ref 20 dBm #hAtten 20 dB

#Samp | Stop Freq
| TR TR A 5.53500000 GHz

CF Step
3.00000000 MHz
HlAuto tlan|

Freq Offset
0.00000000 Hz

Center 5.580 00 GHz Span 30 MHz
#Res BW 330 kHz #WBW 1 MHz #Sweep 100 ms {601 pts)

- . Signal Track
Occupied Bandwidth Occ BYW % Pwr 33.00 % |lon off

17.5781 MHz xdB 260048

Transmit Freq Error -27.539 kHz
 dB Bandwidth 19.107 MHz*

99% BANDWIDTH, Chain 1 HIGH CH
we o Agilent 16:24:26 Aug 14, 2013 BT |Fre§fChanneI I

- Center Freq
ChFreq 57 GHz Trig Free )| £ 70000000 GHz

Occupied Bandwidth Averages: 100 I
| Start Freq
568500000 GHz
Ref 20 dBm #Atten 20 dB
#Samp) Stop Freq
Log il 5.71500000 GHz

10
dB/ CF Step

Offst 3,00000000 MHz

114 )|[aute han
dB

Freq Offset
0.00000000 Hz

Center 5.700 00 GHz Span 30 MHz
#Res BW 330 kHz Z#WBW 1 MHz #Sweep 100 ms {601 pts)

; . Signal Track
Occupied Bandwidth Occ BWY % Pwr 99.00 % ||[on off

17.5690 MHz xdB  -26.00dB

Transmit Freq Error -27.204 kHz
x dB Bandwidth 18.981 MHz*
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.12.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 12 dB (including 10 dB pad and 2 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS

Average Power Results

Channel | Frequency | Chain 0 |Chain 1| Total
Power | Power [Power
(MHz) (dBm) | (dBm) | (dBm)

Low 5500 13.90 13.89 | 16.91
Mid 5580 15.82 15.80 | 18.82
High 5700 12.95 12.70 | 15.84
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.12.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.47-5.725 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.66 3.99 3.83

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

Chain 0 | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.66 3.99 6.84
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RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Uncorrelated | Correlated
26 dB Directional Directional
BW Gain Gain
(MHz) (MHz) (dBi) (dBi)
Low 5500 19.70 3.83 6.84
Mid 5580 19.80 3.83 6.84
High 5700 19.80 3.83 6.84
Limits
Channel | Frequency| FCC FCC
Power PPSD
Limit Limit
(MHz) (dBm) (dBm)
Low 5500 23.94 10.16
Mid 5580 23.97 10.16
High 5700 23.97 10.16

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

Output Power Results

Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margi
n
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 14.00 14.08 17.05 23.94 -6.89
Mid 5580 15.88 16.00 18.95 23.97 -5.02
High 5700 13.04 12.77 15.92 23.97 -8.05

PPSD Results

Channel | Frequency | Chain 0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margi
n

PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 4.57 2.35 6.61 10.16 -3.55
Mid 5580 6.48 5.91 9.21 10.16 -0.95
High 5700 3.12 4.17 6.69 10.16 -3.47
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OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

OUTPUT POWER AND PPSD, Chain 0 MID CH
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH
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OUTPUT POWER AND PPSD, Chain 1 MID CH

OUTPUT POWER AND PPSD, Chain 1 HIGH CH
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.13. 802.11n HT20 2TX STBC MODE IN THE 5.6 GHz BAND

8.13.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel[Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)
Mid 5580 20.85 20.70
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26 dB BANDWIDTH

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 MID CH

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 MID CH
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REPORT NO: 15U21850-E31V2
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DATE: DECEMBER 02, 2015

8.13.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW | 99% BW
Chain 0 | Chain 1
(MHz) (MHz) (MHz)
Mid 5580 18.3940 | 18.1480
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99% BANDWIDTH

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 MID CH

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 MID CH
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

8.13.3.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

AVERAGE POWER

The cable assembly insertion loss of 12 dB (including 10 dB pad and 2 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS

Average Power Results

Channel | Frequency [ Chain 0 |Chain 1| Total
Power | Power ([Power

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

Mid 5580 16.46 16.21 19.35
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
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8.13.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.47-5.725 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.66 3.99 3.83

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

Chain 0 | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.66 3.99 6.84
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

RESULTS
Bandwidth and Antenna Gain
Channel | Frequency Min Uncorrelated
26 dB Directional
BW Gain
(MHz) (MHz) (dBi)
Mid 5580 20.85 3.83
Limits
Channel | Frequency| FCC FCC
Power PPSD
Limit Limit
(MHz) (dBm) (dBm)
Mid 5580 24.00 11.00
| Duty Cycle CF (dB)| 0.00 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margi
n
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5580 16.88 16.24 19.58 24.00 -4.42
PPSD Results
Channel | Frequency | Chain 0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margi
n
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5580 5.49 4.90 8.22 11.00 -2.78
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OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 MID CH

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 MID CH
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FCC ID: BCGA1475

8.14. 802.11n HT40 SISO MODE IN THE 5.6 GHz BAND

8.14.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5510 40.02
Mid 5550 40.37
High 5670 40.37
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

26 dB BANDWIDTH

BANDWIDTH LOW CH

He Agilent 11:43:28 Aug 14, 2013

R T

Frag/Channel

Ref 20 dBm #Atten 20 dB

A Mkrl 4002 MHz
-0.15 dB

#Peak
Log

10
dB/

Offst
114

dB
Dl

Center Freq
551000000 GHz
Start Freq
547500000 GHz
Stop Freq

& 54500000 GHz

207
dBm

#PAvy

CF Step
7.00000000 hHz
At hdan|

V1 s2
S3 FC

off):

FTun
Swp

Center 5.510 00 GHz

#Res BW 390 kHz #VBW 1.2 MHz

Span 70 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

BANDWIDTH MID CH

W Agilent 11:67:21 Aug 14, 2013

R T

Frag/Channel

Ref 20 dBm #Atten 20 dB

A Mkrl 4037 MHz
0.12 dB

#Peak
Log

10
dB/

Offst
114

dB
Dl

Center Freq
555000000 GHz
Start Freq
551500000 GHz

Stop Freq
558500000 GHz

-18.5
dBm

#PAvy

CF Step
7.00000000 hHz
At hdan|

V1 s2
S3 FC

off):
FTun
Swp

Center 5.550 00 GHz

#Res BW 390 kHz #VBW 1.2 MHz

Span 70 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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BANDWIDTH HIGH CH
e Agilent 13:59:35 Aug 14, 2013 BT |Fre§fChanneI I

A MErT 40037 MHz Contor
Ref 20 dBm #Atten 20 dB -0.71 dB Enter -req
#Feak 567000000 GHz
Start Freq
563500000 GHz
B Stop Freq
o 570500000 GHz

-18.6
dBm CF Step

. 7.00000000 MHz
#PAvg Auto Mar]

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 5.670 00 GHz Span 70 MHz ‘
#Res BW 390 kHz #VBW 1.2 MHz #Sweep 100 ms (601 pts)
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8.14.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel[Frequency|99% Bandwidth
(MHz) (MHz)
Low 5510 36.2115
Mid 5550 36.2798
High 5670 36.2586
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DATE: DECEMBER 02, 2015

99% BANDWIDTH

BANDWIDTH LOW CH

we o Agilent 11:50:21

Aug 14, 2013

R T

|FrequhanneI |

Ch Freq

Oceupied Bandwidth

581 GHz

Trig

Averages: 100

Tres I Center Freq
| | ‘ 551000000 GHz

Ref 20 dBm

#Atten 20 dB

| Start Freq
£.48000000 GHz

#Samp

Log

10

Stop Freq
£.54000000 GHz

dB/

Offst

114

dB

CF Step
£.00000000 fHz
At hdan|

Freq Offset

Center 5.510 0 GHz
#Res BW 750 kHz

#VBW 2.2 MHz

Span 60 MHz
#Sweep 100 ms {601 pts)

0.00000000 Hz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

36.2115 MHz

-15.3758 kHz
38.506 MHz"

Occ BYY % Puwr

95.00 %

wdB  -26.00 dB

Signal Track
On Off

BANDWIDTH MID CH

He Agilent 12:15:39 Aug 14, 2013

R T

|FrequhanneI |

I Center Freq

Ch Freq

5.85 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100 I

5.55000000 GHz

| Start Freq
£.52000000 GHz

Ref 20 dBm

#Atten 20 dB

#Samp

Stop Freq

Log

3 |

10

558000000 GHz

dB/

CF Step

Offst
114

£.00000000 fHz
uto hdan|

dB

Freq Offset

Center 5.550 0 GHz
#Res BW 750 kHz

#VBW 2.2 MHz

Span 60 MHz
#Sweep 100 ms {601 pts)

0.00000000 Hz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

36.2798 MHz

-11.042 kHz
38.608 MHz"

Occ BYY % Puwr

95.00 %

wdB  -26.00 dB

Signal Track
On Off
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BANDWIDTH HIGH CH
He Agilent 14:04:44 Aug 14, 2013 R T

|Fre§fChanneI |

Ch Freg 5.67 GHz Trig  Free

Occupied Bandwidth Averages: 100 I

Center Freq
&£67000000 GHz

| Start Freq
564000000 GHz

Ref 20 dBm #Atten 20 dB
#Samp T Stop Freg
Log P, SR TV T P A T 570000000 GHz

10

CF Step

dB/

£.00000000 hMHz

114

Auto Man

dB

Freq Offset

Center 5.670 0 GHz Span 60 MHz
#Res BW 750 kHz #VBW 2.2 MHz #Sweep 100 ms {601 pts)

0.00000000 Hz

Occupied Bandwidth Occ BYY % Pwr  99.00 %
36.2586 MHz xdB 2600 dB

Transmit Freq Error -26.872 kHz
x dB Bandwidth 35.628 MHz*

Signal Track
On Off
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DATE: DECEMBER 02, 2015

8.14.3.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

AVERAGE POWER

The transmitter output is connected to a power meter.
The cable assembly insertion loss of 11.4 dB (including 10 dB pad and 1.4 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel | Frequency Power
(MHz) (dBm)
Low 5510 13.76
Mid 5550 16.35
High 5670 15.97
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.14.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.47-5.725 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Directional
26 dB Gain
BW
(MHz) (MHz) (dBi)
Low 5510 40.02 3.99
Mid 5550 40.37 3.99
High 5670 40.37 3.99
Limits
Channel | Frequency| FCC FCC
Power PPSD
Limit Limit
(MHz) (dBm) (dBm)
Low 5510 24.00 11.00
Mid 5550 24.00 11.00
High 5670 24.00 11.00
| Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5510 14.02 14.02 24.00 -9.98
Mid 5550 16.60 16.60 24.00 -7.40
High 5670 16.08 16.08 24.00 -7.92
PPSD Results
Channel | Frequency | Chain 0 Total PPSD PPSD
Meas Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5510 1.26 1.26 11.00 -9.74
Mid 5550 3.63 3.63 11.00 -7.37
High 5670 3.20 3.20 11.00 -7.80

DATE: DECEMBER 02, 2015
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OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD,

W Agilent 11:46:24 Aug 14, 2013

Chain 0 LOW CH
Frag/Channel

Ch Freq 5.81 GHz

Channel Power

R T
- I Center Freq
Trig Free ‘5.51000000 GHz
Averages: 100 I |

Ref 20 dBm #Atten 20 dB

| Start Freq
£.47998600 GHz
Mkr1 5.511 80 GHz

#hvy

Log

1.26 dBm
Stop Freq
554001500 GHz

10

dB/

CF Step

Offst

£.00300000 MHz

114

At hdan|

dB

Freq Offset

Center 5.510 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 60.03 MHz || 008000000 Hz

#Sweep 20 ms (601 pts)

Channel Power

14.02 dBm /40.0200 MHz

Signal Track

Power Spectral Density On Off

-62.00 dBm/Hz

OUTPUT POWER AND PPSD,

He Agilent 12:10:06 Aug 14, 2013

Chain 0 MID CH
R T |FrequhanneI |

Ch Freq 5.55 GHz

Center Freq

Free |l 5 55000000 GHz

Trig

Channel Power

Averages: 100

Start Freq

Ref 20 dBm #Atten 20 dB

551972260 GHz
Mkr1 5.551 31 GHz

3.63 dBm

#hvy

Stop Freq

558027750 GHz

Log

10

dB/

CF Step

Offst

£.05550000 MHz
uto hdan|

114

dB

Freq Offset

Center 5.550 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 60.55 MHz || 008000000 Hz

#Sweep 20 ms (601 pts)

Channel Power

16.60 dBm /40.3700 MHz

Signal Track

Power Spectral Density On Off

-59.46 dBm/Hz

Pa
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FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

OUTPUT POWER AND PPSD, Chain 0 HIGH CH
H Agllent 14:01:37 Aug 14, 2013

R T |Fre§fChanneI |

Ch Freg

Channel Power

5.67 GHz

Trig  Free

Averages: 100 I

Center Freq
&£67000000 GHz

Ref 20 dBm

#Atten 20 dB

| Start Freq
563972260 GHz
Mkr1 5.668 49 GHz

#hvy

Log

3.20 dBm
T Stop Freqg
I 5.70027750 GHz

10

dB/

Offst

114

Auto Man

dB

Center 5.670 00 GHz
#Res BW 1 MHz

Span 60.55 MHz
Z#WBW 3 MHz #Sweep 20 ms {601 pts)

CF Step
£.05550000 MHz

Freq Offset
0.00000000 Hz

Channel Power

16.08 dBm /40.3700 MHz

Power Spectral Density

-59.98 dBm/Hz

Signal Track
On Off
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.15. 802.11n HT40 2TX CDD MODE IN THE 5.6 GHz BAND
8.15.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)
Low 5510 40.10 39.50
Mid 5550 45.84 40.20

High 5670 43.86 39.90
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

26 dB BANDWIDTH

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
#e Agilent 11:03:03 Aug 15, 2013 R T [Frea/Chanrel |

& Mkrl 401 MHz Conter E

Ref 20 dBm #Atten 20 dB 001 dB enter Freq

#Peak £.51000000 GHz
Log

Start Freq

. 5.48000000 GHz

.. Stop Freqg

£.54000000 GHz

dB ;11 CF Step
} £.00000000 MHz
#PAvg Auto tan|

Vi s2 Freg Offset
53 FC 0.00000000 Hz

aif): .
ETun Signal Track
On off

Swp

Center 5.510 0 GHz Span 60 MHz |
#Res BW 390 kHz #WBW 1.2 MHz #Sweep 100 ms {601 pts)

BANDWIDTH Chain 0 MID CH
#e Agilent 11:44:59 Aug 15, 2013 R T [Frea/Chanrel |

& Mkrl 4584 MHz Center F

Ref 11.4 dBm #Atten 10 dB 0.52 dB enter Freq
#Peak T £.55000000 GHz
Log

10 Start Freq
dB/ 5.52000000 GHz
Offst

114 _

dB - Stop Freg
DI £.58000000 GHz

7.0
dBm CF Step

} £.00000000 MHz
#PAvg Auto Man|

Vi s2 Freg Offset
53 FC 0.00000000 Hz

aif): .
ETun Signal Track
Swp on off

Center 5.550 00 GHz Span 60 MHz |
#Res BW 430 kHz #WBW 1.2 MHz #Sweep 100 ms (1001 pts)
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

BANDWIDTH Chain 0 HIGH CH
% Agilent 11:37:57 Aug 15, 2013 R T [FreaChannel |

A Mkrl 43.85 MHz Cortor F
-3 enter Fred
Ref 20 dBm #Atten 20 (B -0.25 dB
#Peak 5.67000000 GHz
Start Freq
5.64000000 GHz

Stop Freg
5.70000000 GHz

;IBl.n CF Step

. £5.00000000 MHz
#PAvg Auto Ian

vt s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
FTun Signal Track
On Off

Swp

Center 5.670 0 GHz Span 60 MHz |
#Res BW 430 kHz #WBW 1.2 MHz #Sweep 100 ms (1001 pts)

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH

# Agilent 17:52:57 Aug 14, 2013 R T |Freg/Channel

A& Wikl 355 MHz Conter F
Ref20 dBm #Atten 20 (B 0.02 dB enter Freq
#Peak 5.51000000 GHz
Start Freq
5.43000000 GHz
Stop Freqg
5.54000000 GHz

dBm CF Step
} £.00000000 MHz
#PAvg Auto bdan

vt s2 Freq Offset
53 FC 0.00000000 Hz

aif}: .
FTun Signal Track
On off

Center 5.510 0 GHz Span 60 MHz |
#Res BW 390 kHz #WBW 1.2 MHz #Sweep 100 ms (601 pts)

Swp

Page 176 of 341

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



REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

BANDWIDTH Chain 1 MID CH

- Agilent 10:09:16 Aug 15, 2013

R T

Freg/Channel

Ref 20 dBm

#Atten 20 dB

A Mkr1 40,2 MHz
-0.18 dB

#Peak

Center Freq
555000000 GHz
Start Freq
552000000 GHz
Stop Freq

5 53000000 GHz

dBm

#PAvy

CF Step
£.00000000 fHz
At hdan|

V1 s2
S3 FC

off):

FTun
Swp

Center 5.550 0 GHz
#Res BW 390 kHz

Span 60 MHz

#VBW 1.2 MHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

BANDWIDTH Chain 1 HIGH CH

% Agilent 09:44:59 Aug 15, 2013

ET

|Fre§fChanneI |

Ref 20 dBm

#Atten 20 dB

A Mkr1 398 MHz
0.73 dB

#Feak

dB
Dl

Center Freq
&£ 67000000 GHz
Start Freq
564000000 GHz
Stop Freqg
570000000 GHz

A7.T
dBm

#PAvg

CF Step
£.00000000 fMHz

Auto Man

V1 52
53 FC

aff):
FTun

Swp

Center 5.670 0 GHz
#Res BW 390 kHz

Span 60 MHz

#VBW 1.2 MHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.15.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 99% BW | 99% BW
Chain 0 | Chain1l
(MHz) (MHz) (MHz)

Low 5510 36.2212 | 36.2240
Mid 5550 36.3300 | 36.2211

High 5670 36.2941 | 36.2240
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

99% BANDWIDTH

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

5 Agilent 11:57:44 Aug 15, 2013

R T |FrequhanneI |

Ch Freq 5581 GHz

Center Freqg

Trig  Free || 2 21000000 GHz

Occupied Bandwidth Averages: 100

| Start Freqg

Ref 20 dBm #Atten 20 (B

5.48000000 GHz

#Samp)

Stop Freq

Log

5.54000000 GHz

10

dB/

Offst

114

CF Step
£5.00000000 MHz
1o f|Auto Ilan|

dB

I Freq Offset

Center 5.510 00 GHz

#Res BW 750 kHz ZVBW 2.2 MHz

#Sweep 100 ms (1001 pts)

Span 60 MHz 0.00000000° Hz

QOccupied Bandwidth
36.2212 MHz

-19.476 kHz
358.221 MHz™

Transmit Freg Error
¥ dB Bandwidth

Occ BYW % Pwr
% dB

Signal Track
59,00 % off

-26.00 dB

On

99% BANDWIDTH, Chain 0 MID CH

W Agilent 11:53:37 Aug 15,2013

R T |FrequhanneI |

Ch Freq 5.55 GHz

Center Freq

Trig Free |l & cennndon GHz

Occupied Bandwidth Averages: 100

I Start Freq

Ref 20 dBm #Atten 20 dB

5.62000000 GHz

#Samyp|

Stop Freq

Log
10

5.58000000 GHz

dB/

= CF Step

Offst

R0 6.00000000 MHz

114

S st Man)

dB

Fraq Offset

Center 5.550 00 GHz

#Res BW 750 kHz #VBW 2.2 MHz

#Sweep 100 ms (1001 pts)

Span 60 MHz 0.00000000° Hz

Signal Track

Occupied Bandwidth
36.3300 MHz

Ococ BW % Pwr
x dB

99.00 %
-26.00 dB

On

Off

Transmit Freq Error
¥ dB Bandwidth

-34.786 kHz
38.911 MHz"

Page 179 of 341

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701J
FAX: (510) 661-0888

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



REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

99% BANDWIDTH, Chain 0 HIGH CH

i Agilent 11:85:12 Aug 18, 2013

R T |Frequhannel |

Ch Freg 5.67 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Center Freqg
5 67000000 GHz

Ref 20 dBm #Atten 20 (B

#Samp|

Log
10

Start Freq
£ B4000000 GHz

Stop Freq
570000000 GHz

dB/

Offst

114

dB

Start 5.640 00 GHz

#Res BW 750 kHz ZVBW 2.2 MHz

Stop 5.700 00 GHz

#Sweep 100 ms {1001 pts)

MlAuto

CF Step
£.00000000 MHz
JLET

Freg Offset
0.00000000 Hz

Occupied Bandwidth
36.2941 MHz

-27 497 kHz
38.378 MHz*

Transmit Freg Error
# dB Bandwidth

Occ BW % Pwr

% dB

99.00 %
-26.00 dB

Signal Track

On off

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

W Agilent 11:59:28 Aug 15, 2013

R T |Frequhannel |

Ch Freg 5.81 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Center Freq
551000000 GHz

Ref 20 dBm #Atten 20 (B

#Samp|

Log

10

Start Freq
£.48000000 GHz

Stop Freg
5 54000000 GHz

dB/

Offst

114

dB

Center 5.510 00 GHz

Span 60 MHz

CF Step

£.00000000 MHz
e Man
| e

Freg Offset
0.00000000 Hz

#Res BW 750 kHz

ZVBW 2.2 MHz

#Sweep 100 ms {1001 pts)

Occupied Bandwidth

Occ BW % Pwr 99.00 % ||lon

Signal Track
Off

36.2240 MHz

% dB

-26.00 dB

Transmit Freq Error
% dB Bandwidth

-37.812 kHz
38.117 MHz"
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

99% BANDWIDTH, Chain 1 MID CH

- Agilent 08:56:38 Aug 15, 2013

R T |FrequhanneI |

I Center Freq

Ch Freq 5.55 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100 I

5.55000000 GHz

Ref 20 dBm

#Atten 20 dB

#Samp | |

Py |

[

Start Freq
£.52000000 GHz

Stop Freq
558000000 GHz

=

%

Center 5.550 0 GHz
#Res BW 750 kHz

Span 60 MHz

CF Step
£.00000000 fHz
At hdan|

Freq Offset
0.00000000 Hz

#VBW 2.2 MH:z #Sweep 100 ms {601 pts)

Occ BYY % Puwr 99.00 %

Signal Track

On Off

Occupied Bandwidth

wdB  -26.00 dB

Transmit Freq Error
x dB Bandwidth

36.2211 MHz

-32.410 kHz
38.561 MHz"

99% BANDWIDTH, Chain 1 HIGH CH

% Agilent 09:56:34 Aug 15, 2013

ET

|Fre§fChanneI |

Ch Freg

Occupied Bandwidth

5.67 GHz

Trig  Free

Averages: 100 I

Center Freq
&£67000000 GHz

Ref 20 dBm

#Atten 20 dB

#Samp

Log

Start Freq
564000000 GHz
Stop Freqg
570000000 GHz

10

dB/

Offst

114

dB

Center 5.670 0 GHz
#Res BW 750 kHz

Span 60 MHz

#VBW 2.2 MHz #Sweep 100 ms {601 pts)

CF Step
£.00000000 fMHz
tlan)

Freq Offset
0.00000000 Hz

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth
36.2240 MHz

-49.030 kHz
38.553 MHz"

99.00 %
-26.00 dB

Occ BYY % Pwr
¥ dB

Signal Track

On Off
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

8.15.3.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

AVERAGE POWER

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

RESULTS

Average Power Results

Channel | Frequency | Chain 0 | Chain 1 | Total
Power Power | Power

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

Low 5510 11.79 11.78 14.80
Mid 5550 16.29 16.26 19.29
High 5670 15.22 15.25 18.25
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

8.15.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.47-5.725 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.66 3.99 3.83

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

Chain 0 | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.66 3.99 6.84
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REPORT NO: 15U21850-E31V2

DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Uncorrelated Correlated
26 dB Directional Directional
BW Gain Gain
(MHz) (MHz) (dBi) (dBi)
Low 5510 39.8 3.83 6.84
Mid 5550 40.2 3.83 6.84
High 5670 39.9 3.83 6.84
Limits
Channel | Frequency| FCC FCC
Power PPSD
Limit Limit
(MHz) (dBm) (dBm)
Low 5510 24.00 10.16
Mid 5550 24.00 10.16
High 5670 24.00 10.16

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

Output Power Results

Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margi
n
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 11.90 12.18 15.05 24.00 -8.95
Mid 5550 16.39 16.68 19.55 24.00 -4.45
High 5670 16.43 15.49 19.00 24.00 -5.00
PPSD Results
Channel | Frequency | Chain 0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margi
n
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 -0.06 -0.24 2.86 10.16 -7.30
Mid 5550 5.20 4.39 7.82 10.16 -2.34
High 5670 3.66 3.02 6.36 10.16 -3.80
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REPORT NO: 15U21850-E31V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1475

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

OUTPUT POWER AND PPSD, Chain 0 MID CH
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

e Agilent 17:48:25 Aug 14, 2013

R T |Frequhannel |

Ch Freq 5581 GHz

Trig  Free

Channel Power Averages: 100

Center Freq
551000000 GHz

I Start Freg

Ref 20 dBm #ZAtten 20 dB

Mkr1 5.511 49 GHz

0.24 dBm

5.45015000 GHz

#hvg

Stop Freg

Log

5.53985000 GHz

10

dB/

Offst

114

dB

CF Step
5.97000000 MHz
o [|Auto Ilan

Freq Offset

Center 5.510 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 59.7 MHz

#Sweep 20 ms (601 pts)

0.00000000 Hz

Channel Power

12.18 dBm /39.8000 MHz

Power Spectral Density
-63.82 dBm/Hz

Signal Track

On oiff
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REPORT NO: 15U21850-E31V2
FCC ID: BCGA1475

DATE: DECEMBER 02, 2015

OUTPUT POWER AND PPSD, Chain 1 MID CH

e Agilent 10:11:27 Aug 15, 2013

R T

Freg/Channel

Ch Freq

Channel Power

5.85 GHz

Trig  Free

Center Freq
555000000 GHz

Averages: 100 I |

I
| Start Freq

Ref 20 dBm

#Atten 20 dB

5.51985000 GHz
Mkr1 5.551 41 GHz

#Rvyg

4.39 dBm
Stop Freq
558015000 GHz

CF Step

6.03000000 MHz

At hdan|

dB

Freq Offset

0.00000000 Hz

Center 5.550 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60.3 MHz
#Sweep 20 ms (601 pts)

Channel Power

16.68 dBm /40.2000 MHz

Signal Track

Power Spectral Density On Off

-59.36 dBm/Hz

OUTPUT POWER AND PPSD, Chain 1 HIGH CH

% Agilent 09:53:28 Aug 15, 2013

R T |Fre§fChanneI |

Ch Freg

Channel Power

5.67 GHz

Center Freq

Free |l 5 67000000 GHz

Trig

Averages: 100 I

Ref 20 dBm

#Atten 20 dB

| Start Freq
564007500 GHz
Mkr1 567150 GHz

#hvg

Log

3.02 dBm
Stop Freqg
569992500 GHz

10

dB/

CF Step

Offst

5.98500000 kHz

114

Auta Man

dB

Freq Offset

Center 5.670 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 59.85 MHz || 000000000 Hz

#Sweep 20 ms {601 pts)

Channel Power

15.49 dBm /39.9000 MHz

Signal Track

Fower Spectral Density On Off

-60.52 dBm/Hz
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