FCC 47 CFR PART 15 SUBPART E
UNII
CERTIFICATION TEST REPORT
FOR
GSM/CDMA/WCDMA/LTE Tablet + BT/BLE, DTS/UNII a/b/g/n/ac and ANT+

MODEL NUMBER : SM-T819C
FCC ID: A3SLSMT819C

REPORT NUMBER: 16K23301-E4V2

ISSUE DATE: MAY 11, 2016

Prepared for
SAMSUNG ELECTRONICS CO., LTD.
129 SAMSUNG-RO, YEONGTONG-GU, SUWON-SI,
GYEONGGI-DO, 443-742, KOREA

Prepared by
UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 443-823, Korea
TEL: (031) 337-9902
FAX: (031) 213-5433

jap
iag

ACCREDITED
TL-637




REPORT NO: 16K23301-E4V2
FCC ID: ASLSMT819C

DATE: MAY 11, 2016

Revision History

Rev. Issue Date Revisions Revised By
V1 05/05/16 Initial issue Junwhan Lee
V2 05/11/16 Revised section 5, 10.4, 11 Junwhan Lee

Page 2 of 253

UL Korea, Ltd. Suwon Laboratory

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823, Korea
TEL: (031) 337-9902

UL Korea, Ltd. Confidential

FORM ID: FCC_15E

FAX: (031) 213-5433

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



REPORT NO: 16K23301-E4V2 DATE: MAY 11, 2016
FCC ID: ASLSMT819C

TABLE OF CONTENTS
1. ATTESTATION OF TEST RESULTS......cccociriiimrrissmerinsmsssssssmssssssmssssssmssssssssssssssmssssssmsssssnns 7
2. TEST METHODOLOGY .....ccoiiiismrissssmnnsssmsnssssmssssssanssssssmsssassmss sassmms essmmss snssmss sassnss snssamssnssanens 8
3. FACILITIES AND ACCREDITATION......ooiiceiiimrissms s smss s s smms s ssms s s mms s smme s 8
4. CALIBRATION AND UNCERTAINTY ....cccoiiiiimnnismmssnsmms s ssssmms s smms s sassms s snssss s snssmms snsssmess 8
4.1.  MEASURING INSTRUMENT CALIBRATION ......cccoeeieeeieeeeeeeeee e 8
4.2, SAMPLE CALCULATION ......ooo ettt a e enes 8
4.3.  MEASUREMENT UNCERTAINTY ..ottt 9
5. EQUIPMENT UNDER TEST .....cccoiiiismtriismsmnssmssrssessssssssssssssss s sassmss s snsss sassssssnsssss snssnss snnsnns 10
5.1, DESCRIPTION OF EUT ...ttt ettt et se e s saseaeesseee e 10
5.2, MAXIMUM OUTPUT POWER ...ttt 11
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ........oo e 12
5.4. List of test reduction and modes covering other modes................ccocueneooieiccoenenciinennns 12
5.5. WORST-CASE CONFIGURATION AND MODE ... 14
5.6. DESCRIPTION OF TEST SETUP ...ttt 15
6. TEST AND MEASUREMENT EQUIPMENT .....coccoiiiimrimmrissnisssssss s s sssmssnssssssssanssnenas 17
7. SUMMARY TABLE........o i ss s s sam s e ms s e namn s s m s s e s amn s an s smmn nnans 18
8. ONTIME, DUTY CYCLE AND MEASUREMENT METHODS ........cccceomnsmmnnennsmsnssassnsanns 19
8.1.  ONTIME AND DUTY CYCLE RESULTS.......c..oeeeeeeeeeeeee e 19
8.2, DUTY CYCLE PLOTS. ...ttt ettt et e et e e s e e e snseaaessneaeaas 19
9. MEASUREMENT METHOD.......ccoctiiimriismmnnissamsssssamssssssssssnssssssasssssssssms snsssmssssssms snssssssnnses 22
10. ANTENNA PORT TEST RESULTS.........ciiiiiirimsriims s s s sssssss s s s sssssn s snsssssnnas 23
10.1. 6 AB BANDWIDTH ...ttt nne e 23
10.1.1. 802.11a MODE IN THE 5.8 GHZ BAND........ooiiiiiiii e 24
10.1.2. 802.11n HT20 MODE IN THE 5.8 GHZ BAND........ooiiiiiiiieeee e 24
10.1.3. 802.11n HT40 MODE IN THE 5.8 GHZ BAND........oiiiiiiiieeeeeee 24
10.1.4. 802.11n VHT80 MODE IN THE 5.8 GHZ BAND .......coiiiiiiiiecieceeeee e 24
10.1.5. 6 dB BANDWIDTH PLOTS ... ettt e e e e e 25
10.2. 26 AB BANDWIDTH ...ttt a e et a e e e s e aeeenans 29
10.2.1. 802.11a MODE IN THE 5.2 GHZ BAND........ooiiiiiii e 29
10.2.2. 802.11n HT20 MODE IN THE 5.2 GHZ BAND........coiiiiiiiiieeeeeeeece e 29
10.2.3. 802.11n HT40 MODE IN THE 5.2 GHZ BAND.........oiiiiiiiiiieeeeeeeee e 29
10.2.4. 802.11ac VHT80 MODE IN THE 5.2 GHZ BAND .......oooiiiiiiiiie e 29
10.2.5. 802.11a MODE IN THE 5.3 GHZ BAND........ooiiiiiii e 30
Page 3 of 253
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15E

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823, Korea
TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 16K23301-E4V2
FCC ID: ASLSMT819C

DATE: MAY 11, 2016

10.2.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND..........cceceueennene
10.2.7. 802.11n HT40 MODE IN THE 5.3 GHz BAND...........ccccceennen.
10.2.8. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND ....................
10.2.9. 802.11a MODE IN THE 5.5 GHz BAND.........ccccceiiiiiiiiies
10.2.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND..........cccccuennee.
10.2.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND.........cccceeienene
10.2.12. 802.11ac VHT80 MODE IN THE 5.5 GHz BAND ....................
10.2.13. 802.11a MODE IN THE 5.8 GHz BAND.........c.cccoiiiiiiiires
10.2.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND.........cccceeienene
10.2.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND.........ccceeienene
10.2.16. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND ....................
10.2.17. 26 dB BANDWIDTH PLOTS......ooiiiiiieeiieeee e

10.3.  99% BANDWIDTH. ..ot
802.11a MODE IN THE 5.2 GHz BAND.........ccccoiiiiiiiiee
802.11n HT20 MODE IN THE 5.2 GHz BAND..........ccceiiennn.
802.11n HT40 MODE IN THE 5.2 GHz BAND.........cccceeienee
802.11ac VHT80 MODE IN THE 5.2 GHz BAND ....................
802.11a MODE IN THE 5.3 GHz BAND.........cccccoeiiiiiiiee
802.11n HT20 MODE IN THE 5.3 GHz BAND..........ccceeenee.
802.11n HT40 MODE IN THE 5.3 GHz BAND.........cccccivienunene
802.11ac VHT80 MODE IN THE 5.3 GHz BAND ....................
802.11a MODE IN THE 5.5 GHz BAND..........ccccciiiiiiiiens
10.3.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND..........ccccueennee.
10.3.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND.........ccceiienene
10.3.12. 802.11ac VHT80 MODE IN THE 5.5 GHz BAND ....................
10.3.13. 802.11a MODE IN THE 5.8 GHz BAND.........c.cccoiiiiiiiiies
10.3.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND..........cccccuenneee
10.3.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND.........ccceiienene
10.3.16. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND ....................
10.3.17. 99% BANDWIDTH PLOTS .....oiiiiiie e

10.4.  OUTPUT POWER AND PPSD .......ccoocoieiiiieiieiieseseee
802.11a MODE IN THE 5.2 GHz BAND........ccccoooiiiiiiciiee
802.11n HT20 MODE IN THE 5.2 GHz BAND..........ccceeneee.
802.11n HT40 MODE IN THE 5.2 GHz BAND..........ccceeienen.
802.11ac HT80 MODE IN THE 5.2 GHz BAND...........cccce.....
802.11a MODE IN THE 5.3 GHz BAND.........ccccooiiiiiiiies
802.11n HT20 MODE IN THE 5.3 GHz BAND..........ccccuenee.
802.11n HT40 MODE IN THE 5.3 GHz BAND..........ccceenee.
802.11ac HT80 MODE IN THE 5.3 GHz BAND............cccceu....
802.11a MODE IN THE 5.5 GHz BAND.........ccccoeiiiiiiiees
10.4.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND..........ccccuenneee
10.4.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND.........ccceeirnene
10.4.12. 802.11ac HT80 MODE IN THE 5.5 GHz BAND.......................
10.4.13. 802.11a MODE IN THE 5.8 GHz BAND.........cccccoiiiiiiiies
10.4.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND...........cccccueenneee
10.4.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND.........ccceeienene
10.4.16. 802.11ac HT80 MODE IN THE 5.8 GHz BAND.......................
10.4.17. OUTPUT POWER AND PPSD PLOTS.......ccooiiiiieeeen

10.3.1.
10.3.2.
10.3.3.
10.3.4.
10.3.5.
10.3.6.
10.3.7.
10.3.8.
10.3.9.

10.4.1.
10.4.2.
10.4.3.
10.4.4.
10.4.5.
10.4.6.
10.4.7.
10.4.8.
10.4.9.

Page 4 of 253

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823, Korea
TEL: (031) 337-9902
UL Korea, Ltd. Confidential

FORM ID: FCC_15E

FAX: (031) 213-5433

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



REPORT NO: 16K23301-E4V2 DATE: MAY 11, 2016
FCC ID: ASLSMT819C

11. TRANSMITTER ABOVE 1 GHz ... eeccerrrccr s ssssme s s s s s s e s s sn s s ssmmn s ssmmnns 94
11.1. L2 € 1 96
11.1.1. TX Above 1GHz 802.11a 2TX CDD MODE IN THE 5.2GHz BAND.........cc..ccuc...... 96
11.1.2. TX Above 1GHz 802.11n HT20 2TX CDD MODE IN THE 5.2GHz BAND............. 104
11.1.3. TX Above 1GHz 802.11n HT40 2TX CDD MODE IN THE 5.2GHz BAND............. 112
11.1.4. TX ABOVE 1GHz 802.11ac HT80 2TX CDD MODE IN THE 5.2GHz BAND ........... 118
11.2. L C ] 4 122
11.2.1. TX ABOVE 1 GHz 802.11a 2TX CDD MODE IN THE 5.3 GHz BAND ................. 122
11.2.2. TX ABOVE 1GHz 802.11n HT20 2TX CDD MODE IN THE 5.3GHz BAND.......... 130
11.2.3. TX ABOVE 1GHz 802.11n HT40 2TX CDD MODE IN THE 5.3GHz BAND.......... 138
11.2.4. TX ABOVE 1GHz 802.11ac HT80 2TX CDD MODE IN THE 5.3GHz BAND........ 144
11.8. LGN ol €1 A 148
11.3.1. TX ABOVE 1 GHz 802.11a 2TX CDD MODE IN THE 5.5 GHz BAND ................. 148
11.3.2. TX ABOVE 1GHz 802.11n HT20 2TX CDD MODE IN THE 5.5GHz BAND.......... 158
11.3.3. TX ABOVE 1GHz 802.11n HT40 2TX CDD MODE IN THE 5.5GHz BAND.......... 168
11.3.4. TX ABOVE 1GHz 802.11ac HT80 2TX CDD MODE IN THE 5.5GHz BAND ........... 178
11.4. L C | 4R 184
11.4.1. TX ABOVE 1GHz 802.11a 2TX CDD MODE IN THE 5.8GHz BAND ................... 184
11.4.2. TX ABOVE 1GHz 802.11n HT20 2TX CDD MODE IN THE 5.8GHz BAND.......... 194
11.4.3. TX ABOVE 1GHz 802.11n HT40 2TX CDD MODE IN THE 5.8GHz BAND.......... 204
11.4.4. TX ABOVE 1GHz 802.11ac HT80 2TX CDD MODE IN THE 5.8GHz BAND ........... 212

12. WORST-CASE BELOW 1 GHz (in the 5.3 GHz Band) ..........cccusemmnnmmnnesnnsnnnsnssssessnans 216
13. AC POWER LINE CONDUCTED EMISSIONS..........ccccommrmmmmmnmssnnsssnssssssssssssssassssssssssnnas 218
14. DYNAMIC FREQUENCY SELECTION........ccimimiricmnnnsemn s s s s s e 223
14.1. OVERVIEW ...ttt e et e e e e e e s e e enaeeeeanes 223
130 T T 0 1 S 223
14.1.1. TEST AND MEASUREMENT SYSTEM......ooiiiie e 227
14.1.2. SETUP OF EUT ..ottt e e ees 230
14.1.3. DESCRIPTION OF EUT ..ottt 231
14.2. RESULTS FOR 20 MHZ BANDWIDTH........ooeeeeeeeee e 232
14.2.1. TEST CHANNEL.......oiiiiie et e a e 232
14.2.2. RADAR WAVEFORM AND TRAFFIC ... 232
14.2.3. OVERLAPPING CHANNEL TESTS.....ooi it 234
14.2.4. MOVE AND CLOSING TIME......ccoiiieiiee e 234
14.3. RESULTS FOR 40 MHZ BANDWIDTH........ooeeeeeeeee e 237
14.3.1. TEST CHANNEL.... .ot s e e 237
14.3.2. RADAR WAVEFORM AND TRAFFIC ...t 237
14.3.3. OVERLAPPING CHANNEL TESTS.....coi ittt 239
14.3.4. MOVE AND CLOSING TIME- ... ..ot 239
14.4. RESULTS FOR 80 MHZ BANDWIDTH........oooeeeeeeee et 242
14.4.1. TEST CHANNEL.... .ot 242
14.4.2. RADAR WAVEFORM AND TRAFFIC ... et 242
14.4.3. OVERLAPPING CHANNEL TESTS.....ooi e 244

Page 5 of 253
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15E

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823, Korea
TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 16K23301-E4V2 DATE: MAY 11, 2016
FCC ID: ASLSMT819C

14.4.4. MOVE AND CLOSING TIME ... .o it 244

15. SETUP PHOTOS ......ooiiiirirmrrsssems s rsssmesssssmssssssms s snssmms s smmssessamssessnmes snssmsssassmsssnssmmssnssmmenes 247
Page 6 of 253

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15E

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823, Korea
TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

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



REPORT NO: 16K23301-E4V2 DATE: MAY 11, 2016
FCC ID: ASLSMT819C

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.
EUT DESCRIPTION: GSM/CDMA/WCDMA/LTE Tablet + BT/BLE, DTS/UNII a/b/g/n/ac and
ANT+
MODEL NUMBER: SM-T819C
SERIAL NUMBER: R22H3017QQT (RADIATED); R22H301M62E (CONDUCTED)
DATE TESTED: APR 18,2016 - MAY 05, 2016
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass

UL Korea, Ltd. 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 Korea,
Ltd. 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 Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. 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 IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Korea, Ltd. By: Tested By:

CY Choi Junwhan Lee

Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, FCC 06-96, FCC KDB 789033 D02 v01r02, ANSI C63.10-2009.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823, Korea. Line conducted emissions are
measured only at the 218 address. The following table identifies which facilities were utilized for
radiated emission measurements documented in this report. Specific facilities are also identified
in the test results sections.

218 Maeyeong-ro
] Chamber 1
X] Chamber 2

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at http://www.iasonline.org/PDF/TL/TL-637.pdf.

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)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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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 2.32 dB
Radiated Disturbance, Below 1GHz 4.14 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

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

5.1. DESCRIPTION OF EUT

The EUT is GSM/CDMA/WCDMA/LTE Tablet + BT/BLE, DTS/UNII a/b/g/n/ac and ANT +.
This test report addresses the NII (UNII) operational mode.

WiFi MIMO Condition

Frequency Mode Antenna l Antenna 2
802.11b TX/ RX TX/ RX
5.4 GHz 802.11g TX/RX TX/RX
802.11n TX/RX TX/RX
802.11n MIMO TX/RX TX/RX
802.11a TX/RX TX/RX
5 GHz 802.11n TX/RX TX/RX
802.11ac TX/RX TX/RX
802.11n/ac MIMO TX/RX TX/RX
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5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum total conducted average output power as follows:

Frequency Output Power Output Power
Range Mode [dBm] [mW]
[MHz] Antennal | Antenna2 | Antennal | Antenna2

802.11a SISO 11.75 12.05 14.96 16.01
802.11a MIMO 14.91 30.97
5180 - 5240
802.11n HT20 SISO 1175 | 1164 1498 | 1458
802.11n HT20 MIMO 14.69 29.44
802.11n HT40 SISO 1048 | 10.26 11.16 | 10.62
5190 - 5230
802.11n HT40 MIMO 13.32 21.48
116 802.11ac VHT80 SISO 1199 | 1183 1580 | 1525
521
802.11ac VHT80 MIMO 14.92 31.05
802.11a SISO 1176 | 11.96 1501 | 15.70
802.11a MIMO 14.82 30.34
5260 - 5320
802.11n HT20 SISO 1162 | 11.92 1454 | 1555
802.11n HT20 MIMO 14.75 29.85
802.11n HT40 SISO 1042 | 1048 1102 | 1117
5270 - 5310
802.11n HT40 MIMO 13.45 22.13
750 802.11ac VHT80 SISO 1214 | 1216 1637 | 16.44
5
802.11ac VHT80 MIMO 15.16 32.81
802.11a SISO 1236 | 1176 1721 | 15.00
00 5700 802.11a MIMO 14.89 30.83
5500 -57
802.11n HT20 SISO 1223 | 1202 1672 | 15.94
802.11n HT20 MIMO 15.14 32.66
802.11n HT40 SISO 1043 | 1037 11.04 | 10.89
5510 - 5670
802.11n HT40 MIMO 13.41 21.93
802.11ac VHT80 SISO 1201 | 1183 1589 | 15.23
5530 - 5610
802.11ac VHT80 MIMO 14.93 31.12
802.11a SISO 1231 | 1157 17.04 | 1437
<745 - 395 802.11a MIMO 14.97 31.41
’ 802.11n HT20 SISO 1208 | 1145 16.16 | 13.97
802.11n HT20 MIMO 14.79 30.13
802.11n HT40 SISO 1003 | 1036 1007 | 1087
5755 - 5795
802.11n HT40 MIMO 13.21 20.94
s 802.11ac VHT80 SISO 1230 | 12.24 1698 | 1675
802.11ac VHT80 MIMO 15.28 33.73
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of:

Frequency Range Antenna Gain [dBi]
[MHz] Antenna 1 Antenna 2
51 5%N—”51250 -3.08 -3.57
szgc’;l ! 2/250 -3.08 -3.57
5470 5725 208 a57
572U5N—”53850 -3.08 -3.57

5.4. List of test reduction and modes covering other modes:

The output power on covered modes is equal to or less than one referenced.

UNII 1

5150 - 5250 MHz Authorized Frequency Band (Radiated Testing)

Frequency Range Mode Covered by

[MHz]

5180 - 5240 802.11a legacy 1TX/STBC 2TX 802.11a 2TX CDD

5180- 5240 802.11HT20 1TX 802.11n HT20 2TX CDD
5180 - 5240 802.11HT20 2TX STBC/SDM 802.11n HT20 2TX CDD
5180 - 5240 802.11ac VHT20 1TX 802.11n HT20 2TX CDD
5180 - 5240 802.11ac VHT20 2TX STBC/SDM 802.11n HT20 2TX CDD
5180 - 5240 802.11ac VHT20 2TX CDD/Tx BF 802.11n HT20 2TX CDD
5190 - 5230 802.11n HT40 1TX 802.11n HT40 2TX CDD
5190 - 5230 802.11n HT40 2TX STBC/SDM 802.11n HT40 2TX CDD
5190- 5230 802.11ac VHT40 1TX 802.11n HT40 2TX CDD
5190 - 5230 802.11ac VHT40 2TX STBC/SDM 802.11n HT40 2TX CDD
5190 - 5230 802.11ac VHT40 2TX CDD/Tx BF 802.11n HT40 2TX CDD
5210 802.11ac VHT80 1TX 802.11ac VHT80 2TX CDD
5210 802.11ac VHT80 2TX STBC/SDM/Tx BF [802.11ac VHT80 2TX CDD
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UNII 2A

5250 - 5350 MHz Authorized Frequency Band (Radiated Testing)

Frequ[eMnI(:Iyz]R s Mode Covered by
5260 - 5320 802.11a legacy 1TX/STBC 2TX 802.11a 2TX CDD

5260 - 5320 802.11HT20 1TX 802.11n HT20 2TX CDD
5260 - 5320 802.11HT20 2TX STBC/SDM 802.11n HT20 2TX CDD
5260 - 5320 802.11ac VHT20 1TX 802.11n HT20 2TX CDD
5260 - 5320 802.11ac VHT20 2TX STBC/SDM 802.11n HT20 2TX CDD
5260 - 5320 802.11ac VHT20 2TX CDD/Tx BF 802.11n HT20 2TX CDD
5270- 5310 802.11n HT40 1TX 802.11n HT40 2TX CDD
5270- 5310 802.11n HT40 2TX STBC/SDM 802.11n HT40 2TX CDD
5270- 5310 802.11ac VHT40 1TX 802.11n HT40 2TX CDD
5270- 5310 802.11ac VHT40 2TX STBC/SDM 802.11n HT40 2TX CDD
5270- 5310 802.11ac VHT40 2TX CDD/Tx BF 802.11n HT40 2TX CDD
5290 802.11ac VHT80 1TX 802.11ac VHT80 2TX CDD
5290 802.11ac VHT80 2TX STBC/SDM/Tx BF [802.11ac VHT80 2TX CDD
UNII 2C

5470 - 5725 MHz Authorized Frequency Band (Radiated Testing)

Frequency Range Mode Covered by

[MHz]

5500 - 5700 802.11a legacy 1TX/STBC 2TX 802.11a 2TX CDD

5500 - 5700 802.11HT20 1TX 802.11n HT20 2TX CDD
5500 - 5700 802.11HT20 2TX STBC/SDM 802.11n HT20 2TX CDD
5500 - 5700 802.11ac VHT20 1TX 802.11n HT20 2TX CDD
5500 - 5700 802.11ac VHT20 2TX STBC/SDM 802.11n HT20 2TX CDD
5500 - 5700 802.11ac VHT20 2TX CDD/Tx BF 802.11n HT20 2TX CDD
5510 - 5690 802.11n HT40 1TX 802.11n HT40 2TX CDD
5510 - 5690 802.11n HT40 2TX STBC/SDM 802.11n HT40 2TX CDD
5510 - 5690 802.11ac VHT40 1TX 802.11n HT40 2TX CDD
5510 - 5690 802.11ac VHT40 2TX STBC/SDM 802.11n HT40 2TX CDD
5510 - 5690 802.11ac VHT40 2TX CDD/Tx BF 802.11n HT40 2TX CDD
5530- 5610 802.11ac VHT80 1TX 802.11ac VHT80 2TX CDD
5530- 5610 802.11ac VHT80 2TX STBC/SDM/Tx BF |802.11ac VHT80 2TX CDD
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UNII 3

5725 - 5850 MHz Authorized Frequency Band (Radiated Testing)

Frequency Range Mode Covered by

[MHz]

5745 - 5825 802.11a legacy 1TX/STBC 2TX 802.11a 2TX CDD

5745 - 5825 802.11HT20 1TX 802.11n HT20 2TX CDD
5745 - 5825 802.11HT20 2TX STBC/SDM 802.11n HT20 2TX CDD
5745 - 5825 802.11ac VHT20 1TX 802.11n HT20 2TX CDD
5745 - 5825 802.11ac VHT20 2TX STBC/SDM 802.11n HT20 2TX CDD
5745 - 5825 802.11ac VHT20 2TX CDD/Tx BF 802.11n HT20 2TX CDD
5755 - 5795 802.11n HT40 1TX 802.11n HT40 2TX CDD
5755 - 5795 802.11n HT40 2TX STBC/SDM 802.11n HT40 2TX CDD
5755 - 5795 802.11ac VHT40 1TX 802.11n HT40 2TX CDD
5755 - 5795 802.11ac VHTA40 2TX STBC/SDM 802.11n HT40 2TX CDD
5755 - 5795 802.11ac VHT40 2TX CDD/Tx BF 802.11n HT40 2TX CDD
5775 802.11ac VHT80 1TX 802.11ac VHT80 2TX CDD
5775 802.11ac VHTS80 2TX STBC/SDM/Tx BF [802.11ac VHT80 2TX CDD

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

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

Based on the baseline scan, the worst-case data rates were:

802.11a mode: 6 Mbps (2TX CDD)
802.11n HT20mode: MCSO0 (2TX CDD)
802.11n HT40mode: MCS0 (2TX CDD)
802.11ac VHT80mode: MCSO0 (2TX CDD)
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA12CBC DW2H229DS/B-E N/A
Data Cable SAMSUNG EP-DG925UWE N/A N/A
Earphone SAMSUNG EO-EG900BW N/A N/A
1/0 CABLES
1 DC Power 1 Mini-USB Shielded 0.8m N/A
2 Audio 1 Mini-Jack | Unshielded 1.0m N/A
TEST SETUP

The EUT is a stand-alone unit during the tests.
Test software in hidden menu exercised the EUT to enable NIl mode.

Page 15 of 253
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15E
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823, Korea
TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




REPORT NO: 16K23301-E4V2 DATE: MAY 11, 2016
FCC ID: ABLSMT819C

SETUP DIAGRAM FOR TESTS

HEADSET EUT

AC ADAPTER

MAIN POWER SOURCE
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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 S/N Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 11-17-16
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-25-17

Antenna, Horn, 18 GHz ETS 3115 00167211 09-20-16
Antenna, Horn, 18 GHz ETS 3115 00161451 05-17-17
Antenna, Horn, 18 GHz ETS 3117 00168724 06-17-17
Antenna, Horn, 18 GHz ETS 3117 00168717 06-17-17
Antenna, Horn, 40 GHz ETS 3116C 00166155 09-23-16
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 08-24-17
Preampdlifier, 1000 MHz Sonoma 310N 341282 08-18-16
Preampdlifier, 1000 MHz Sonoma 310N 351741 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-18-16
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-19-16
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-19-16
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-18-16
Average Power Sensor R&S NRZ-Z91 102681 08-18-16
Average Power Sensor Agilent/HP u2000 MY54270007 08-18-16
EMI Test Receive, 40 GHz R&S ESU40 100439 08-19-16
EMI Test Receive, 40 GHz R&S ESU40 100457 08-19-16
EMI Test Receive, 3 GHz R&S ESR3 101832 08-19-16
Attenuator / Switch driver HP 11713A 3748A04272 N/A
Low Pass Filter 3GHz Micro-Tronics LPS17541 009 08-18-16
Low Pass Filter 3GHz Micro-Tronics LPS17541 015 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 009 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 010 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 016 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 015 08-18-16
LISN R&S ENV-216 101836 08-19-16
LISN R&S ENV-216 101837 08-19-16
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7. SUMMARY TABLE

FCC Part Test Description Test Limit Test Test Worst Case
Section Condition Result
15.407 (a) Occupied Band width (26dB) N/A Pass 82.60 MHz
15.407 6dB Band width (5.8Ghz) 500KHz Pass 14.043 MHz
15.407 TX Cond. Power 5.15-2.25, 5.25- <24dBm or Pass 15.16 dBm
(@)(2) 5.35 & 5.47-5.725 11+10Log(OBW) .
Conducted
15.407 < 30dBm or
X . P .725-5.82 P 15.2 B
@)3) Cond. Power 5.725-5.825 17.+10Log(OBW) ass 5.28 dBm
1(523')‘(‘;’)7 PSD (5.2,5.3,5.5GHz) <11dBm Pass 4.92 dBm
1 (53{)‘(13)7 PSD (5.8GHz) 30dBm per 500kHz Pass 2.08 dBm
15.207 (a) AC. Po.wer Line conducted Section 10 Pass 43.49 dBuV
emissions (Pk)
Radiated
15.407 (b) ) . _ 51.19 dBuV/m
& 15.209 Radiated Spurious Emission < 54dBuV/m Pass (Av)
15.407 . . Radiated /
D F | N/A P N/A
@) ynamic Frequency Selection / Condcuted ass /
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8. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 D02 v01r02 Zero-Span Spectrum Analyzer Method.

8.1. ON TIME AND DUTY CYCLE RESULTS

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

[msec) |[msec]| [linear] [%] [dB] [kHz]
802.11a 1.432| 1.539 0.930] 93.0% 0.31 0.698
802.11n HT20 1.340| 1.438 0.932| 93.2% 0.31 0.746
802.11n HT40 0.664| 0.761 0.872| 87.2% 0.59 1.506
802.11ac VHTS80 0.332| 0.429 0.773| 77.3% 1.12 3.016

8.2. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE

RL

Keysight Spectrum Analyzes - Swept SA

|FGain:Low

| " Trig Delay-300.0 s
PNO: Fast —»—  1rig: RF Burst
Atten: 30 dB

#Avg Type: RMS

Log |

10 dBIdiv

Ref Offset 10.49 dB
Ref 30.00 dBm

Q

|
l
\
L
{

Center 5.500000000 GHz
Res BW 8 MHz

| A i e s S—
1 N t

#VBW 50 MHz

2993 us
1432 ms (A)
1.539 ms (A)

-5.06 dB
-1.70dB

ki FUNCTION

Span 0 Hz
Sweep 2.000 ms (20001 pts)

FUNCTION VALUE
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DUTY CYCLE 802.11n HT20 MODE

Keysight Spectrum Analyzer - Swept S&
RL RF 508

| " Trig Delay-3000ps  #Avp Type: RMS
PNO: Fast —+—  Trig: RF Burst
IFGain:Low Atten: 30 dB

Ref Offset 10.49 dB8
10 dediv Ref 30.00 dBm
]

Q

Center 5.500000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts)
[MemoogTRgsc o x ] v ] I v

299.3 us 16.68 dBm

1.340 ms (A) 0.79dB
1.438 ms (A) 0.03dB

STATUS

DUTY CYCLE 802.11n HT40 MODE

Keyi»qmiymm ﬂnliy'm Sv-q:tsA

RL ALTGN AUTO

arker 3 A 751 200 ps | Tﬂa Delay-150.0 ps #Avg Type: RMS
PNO: Fast —=  Trig: RF Burst
IFGain:Low Atten: 30 dB

Ref Offset 10.49 dB
10 dBJdiv Ref 30.00 dEm

e

Center 5.510000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (20001 pts)

150.4 us
664.0us (A)
761.2us (A)

=|
g.-B

Soom~NOas

ok

13
@
=]

STATUS
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DUTY CYCLE 802.11ac VHT80 MODE

Keysight Spectrum Bralyzer - Swept S&
RL RE 50 0

BNO: Fast —+- Trig: RF Burst
IFGain:Low Atten: 30 dB

ENSE:INT ALIGH AUTC
| Trig Delay-200.0 ys #Avg Type: RMS

02:06:25 PM Apr19, 2016
TRA

Ref Offset 10.49 dB
LU dB/div  Ref 30.00 dBm
og

|

Res BW 8 MHz

2 A1 t (A)
3l a1 t (4)

Center 5.530000000 GHz

parrtmone TRCLSCLE XL

1N t 200.6 us 4.50dBm
3316us (A) 1.26 dB
429.0us (A) 0.16 dB

#VBW 50 MHz
|__FUNCTION | FUNCTION WiOTH]

Sweep 1.000 ms (20001 pts)

UNCTION VALUE

Span 0 Hz
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9. MEASUREMENT METHOD

KDB 789033 D02 General UNII Test Procedures New Rules v01r02
KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02
KDB 905462 D03 UNII Clients Without Radar Detection New Rules v01r01

The Duty Cycle is less than 98% and consistent therefore KDB 789033 Method SA-2 is used for
power and PPSD

The Duty Cycle is less than 98% and consistent, KDB 789033 Method AD with Power RMS
Averaging and duty cycle correction is used.

MIMO Device: KDB 662911 v02r01
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10. ANTENNA PORT TEST RESULTS
10.1.6 dB BANDWIDTH

LIMITS

FCC §15.407
The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v01r02: The transmitter output is
connected to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak
detector and max hold.

RESULTS
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10.1.1. 802.11a MODE IN THE 5.8 GHz BAND
6 dB Bandwidth
. Limi
channel Frequency [MHz] Minimum Limit
[MHz] Primary Secondary [MHz]
Low 5745 14.475 15.300 0.5
Mid 5785 15.300 14.468 0.5
High 5825 15.053 14.043 0.5
Worst 14.043
10.1.2. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Frequency BCIB ERTERC Minimum Limit
Channel [MHz]
[MHz] Chain 0 Chain 1 [MHz]
Low 5745 14.978 14.910 0.5
Mid 5785 15.118 15.325 0.5
High 5825 15.095 14.983 0.5
Worst 14.910
10.1.3. 802.11n HT40 MODE IN THE 5.8 GHz BAND
6 dB Bandwidth
. Limi
Channel Frequency [MHz] Minimum Limit
[MHz] Chain 0 Chain 1 [MHz]
Low 5755 35.050 33.820 0.5
High 5795 32.600 35.055 0.5
Worst 32.600
10.1.4. 802.11n VHT80 MODE IN THE 5.8 GHz BAND
6 dB Bandwidth
. Limi
Channel Frequency [MHz] Minimum Limit
[MHz] Chain 0 Chain 1 [MHz]
Middle 5775 75.080 75.090 0.5
Worst 75.080
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10.1.5.

IEEE 802.11a mode

6 dB BANDWIDTH PLOTS

11a Mode Low Channel Prlmary

11a Mode Low Channel Secondary

VMWM: St A

gt Spestrame dauspoes - St 54
AL

Ref Offset 10.46 8
v Ref 30.00 dBm

PG Wide —+- Trig: FresRun
IFGainLow Arten: 30 dB

#Avg Type: RMS

AvglHold: 1901100

Ref Offset 1046 dB
+  Ref 30.00 dBm

PR Wae e TG FraaRun
1FGaleLow n: 30 o8

2Aug Type: AMS
AvglHold: 1001100

Center 5.74500 GHz
#Res BW 100 kHz

#VEW J00 kHz

Span 25,00 MHz
Sweep 1.333 ms (10001 pts)

Center 5.74500 GHz
#Res BW 100 kHz

#YBW 300 kHz

‘Span 25.00 MHz
Sweep 1.333 ms (10001 pts)

11a Mode Middle Channel Prlmary

11a Mode Middle Channel Secondary

el S5

" #Avg Type: AMS
AvgiHold: 190100

VR o

| “ehvg Type:RMS
P Wide =+

#Res BW 100 kHz

e - Trig FreeRtun . Trig: FrasRun AvglHold: 100100
IFainLow Artan: 30 4B Wosinilow men: 3008
Ref Offset 10,46 4B = Ref Offset 10,46 4B
ioaBidy  Ref 30.00 dBm L" deidv Ref 30.00 dBm
Y ) 2
Center 5.78500 GHz Span 25.00 MHz Center 5.78500 GHz Span 25.00 MHz
#VBW 300 kHz ‘Sweep 1.333 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.333ms (10001 pts)

11a Mode High Channel Prlmary

11a Mode H|gh Channel Secondary

wmmm =T

Vet o
2avg Type RS

-

y Type: RMS
FRGds e~ Trig: FreaRun Avgfn gt - mld, e Trig: FreeRun AvglHold: 1001100
1F Gaindow Atten: 30 B 1 Gaier:Low Atten: 30 48
Ref Offset 10.46 o8 . Ref Offset 10.45 4B
10 aBldlv Rer 30.00 dBm Ja derdiy Ref 30.00 dBm
Center 5.82500 GHz Span 25.00 MHz Center 5.82500 GHz Span 25.00 MHz
#Res BW 100 kHz H#VBW 300 kHz Sweep 1.333 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.333ms (10001 pts)

=
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IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel Chain 0

11n HT20 Mode Low Channel Chain 1

e

W»
AviHole: 100100

WG Wide == Trig: FreeRun

i

| Type: AMS
PG Wide ~»- Trig: FresRun Ao aion

#Res BW 100 kHz

FGainzt v Arten: 30 dB (FGainciom Atten: 30 €8
Ref Offset 10.46 o8 Ref Offset 10.46 4B
logEidy  Ref 30.00 dBm ‘. ;‘lﬁ‘. /v Ref 30.00 dBm
y 4 L
[Center 5.74500 GHz Span 25.00 MHz Center 5.74500 GHz Span 25.00 MHz
FVEW 300 kHz Sweep 1.333 ms (10001 pts) #Res BW 100 kHz FVBW 300 kHz Sweep 1.333 ms (10001 pts)

11n HT20 Mode Middle Channel Chain 1

11n HT20 Mode Middle Channel Chain 0

lu-nn-u-ww =t

“dig Troe RIS
AwglHold: 1901100

WG Wide —»- Trig FreeRun

lm-hmnmm gt 54

shw vg Type: RMS

Pmmlﬂ e Ty fraatun AvglHold: 100100

FGaintow Anen: 30 8 1FGale oo
Ref Offset 10.46 dB AMkr3 18.117 § MHz Ref Offset 10.46 4B
losBdy  Ref 30.00 dBm 0.121dB 10 4B Ref 30.00 dBm
°q
) ] ®
Center 5.78300 GHz Span 25.00 MHz Center 3.78300 GHz Span 25.00 MHz
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 1.333 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (10001 pts)

11n HT20 Mode ngh Channel Chaln 1

11n HT20 Mode ngh Channel Chaln 0

Wepsign: Spacoum hnaiyoa - apr i
AL

s Type: RMS

A

Shug Type: RHS
AvgHeld: 100100

Trig: Free Run

e e T A T

s Trig:FreeRun AwglHeld: 100100 -
fr'&..'{i, o 35 d8 . et Anen: 3068
Ref Offset 10,46 dBl Ref Offset 10.46 4B
lodeidy  Ref 30.00 dBm Ref 30.00 dBm
O
Y
4 ¢ 4
Center 582500 GHz Span 25.00 MHz Center 5.82500 GHz ‘Span 25.00 MHz
#Res BW 100 kHz #VEW 300 kHz ‘Sweep 1.333 ms (10001 pts) #VBW 300 kHz Sweep 1.333ms (10001 pts)

#Res BW 100 kHz
=
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IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel Chain 0

DN

g Type: RM!
AvﬂIH ol 1001100

PG Fast o Trig: FresRun
Gain e

11n HT40 Mode Low Channel Chain 1

R

| vy Type: RMS
PR Fass =~ Trig: FresRun Ao ei0n

#Res BW 100 kHz #VBW 300 kHz ‘Sweep 2.000 ms (10001 pts)

Atten: 30 4B 1 Gaintow Amen: 30 6B
Rer Offset 10.46 o8 Ref Offset 10.46 4B
logEidy  Ref 30.00 dBm ‘.'_ ;‘I-" v Ref 30.00 dBm
) ' L)
[Center 5.75500 GHz Span 50.00 MHz Center 5.75500 GHz Span 50.00 MHz

#Res BW 100 kHz FVBW 300 kHz Sweep 2.000ms (10001 pts)

wn-u-wm =y

11n HT40 Mode ngh Channel Chaln 0

b

11n HT40 Mode ngh Channel Cha|n 1

#Res BW 100 kHz

“Hhv Tyow RIS | Shug Type. AN
g ; 4. Trig: FreeRur Avg|Hold: 100100 TG Fan e Trig: Free Ru AwglHokd: 100100
\\\\\ Aren: Wdl Aran .Wﬁ
Ref Offsst 10.45 dB} Ref Offset 10.46 dB
B4y Refl 30.00 dBm 0 4B Ref 30.00 dBm
22
(Center 5.79500 GHz Span 30,00 MHz Center 5.79300 GHz Span 50.00 MHz
#VEW 300 kHz Sweep 2.000 ms (10001 pts) #VBW 300 kHz Sweep 2.000 ms (10001 pts)

#Res BW 100 kHz
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IEEE 802.11ac VHT80 mode

11ac HT80 Mode Middle Channel Chain 0 11ac HT80 Mode Middle Channel Chain 1
www =T o e e St
PO Fast === Trig: FreeRun AngH“{d 1:0.1110 G, ;_l,, —s- Tiig FreeRun A Q\Hold mnmifm
jgeeiey Ref 3000 o jogmes_Rer 00 -
[ i 9
[Center 5.77500 GHz Span 100.0 MHz Center 5.77500 GHz Span 100.0 MHz
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 4.000 ms (10001 pts) #Res BW 100 kHz HVBW 300 kHz Sweep 4.000ms (10001 pis)
Page 28 of 253

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15E

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823, Korea

TEL: (031) 337-9902 FAX: (031) 213-5433

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




REPORT NO: 16K23301-E4V2

FCC ID: ASLSMT819C

DATE: MAY 11, 2016

10.2.26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
10.2.1. 802.11a MODE IN THE 5.2 GHz BAND
Frequen 26 dB Bandwidth
Channel Hila/ [MHz]
[MHZz] Primary Secondary
Low 5180 18.81 19.14
Mid 5200 18.72 19.07
High 5240 19.53 19.23
Worst 19.53
10.2.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Freauen 26 dB Bandwidth
Channel 8 2 [MHz]
[MHZz] Chain 0 Chain 1
Low 5180 19.72 19.70
Mid 5200 19.71 19.71
High 5240 19.83 19.83
Worst 19.83
10.2.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Freauen 26 dB Bandwidth
Channel il i [MHz]
[MHz] Chain 0 Chain 1
Low 5190 39.74 40.52
High 5230 40.33 39.82
Worst 40.52
10.2.4. 802.11ac VHT80 MODE IN THE 5.2 GHz BAND
Frequen 26 dB Bandwidth
Channel gl 2/ [MHz]
[MHz] Chain 0 Chain 1
Middle 5210 81.44 82.55
Worst 82.55
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10.2.5. 802.11a MODE IN THE 5.3 GHz BAND
Frequenc 26 dB Bandwidth
Channel N Y [MHz]
[MHz] Primary Secondary
Low 5260 19.55 19.34
Mid 5300 19.26 18.99
High 5320 18.66 18.60
Worst 19.55
10.2.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND
Frequen 26 dB Bandwidth
Channel Hila/ [MHz]
[MHz] Chain 0 Chain 1
Low 5260 19.78 19.45
Mid 5300 19.61 19.55
High 5320 19.77 19.46
Worst 19.78
10.2.7. 802.11n HT40 MODE IN THE 5.3 GHz BAND
Frequenc 26 dB Bandwidth
Channel g 4 [MHz]
[MHz] Chain 0 Chain 1
Low 5270 39.80 39.94
High 5310 39.89 40.46
Worst 40.46
10.2.8. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND
Frequen 26 dB Bandwidth
Channel g 2/ [MHz]
[MHz] Chain 0 Chain 1
Middle 5290 81.97 80.93
Worst 81.97
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10.2.9. 802.11a MODE IN THE 5.5 GHz BAND
AreaEEn 26 dB Bandwidth
Channel [MHz]
[MHz] Primary Secondary
Low 5500 19.27 19.12
Mid 5580 18.76 19.15
High 5700 19.21 18.71
Worst 19.27
10.2.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND
Frennere 26 dB Bandwidth
Channel [MHz]
[MHZz] Chain 0 Chain 1
Low 5500 19.71 19.69
Mid 5580 19.77 19.87
High 5700 19.80 19.61
Worst 19.87
10.2.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND
A 26 dB Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Low 5510 40.00 40.23
Mid 5550 40.18 40.05
High 5670 40.51 40.15
Worst 40.51
10.2.12. 802.11ac VHT80 MODE IN THE 5.5 GHz BAND
Frenuere 26 dB Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Low 5530 81.49 82.41
High 5610 82.21 81.30
Worst 82.41
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10.2.13. 802.11a MODE IN THE 5.8 GHz BAND
G IETE 26 dB Bandwidth
Channel [MHz]
[MHz] Primary Secondary
Low 5745 19.42 19.29
Mid 5785 18.75 19.20
High 5825 19.27 18.60
Worst 19.42
10.2.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Aree e 26 dB Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Low 5745 19.82 19.71
Mid 5785 19.69 20.20
High 5825 19.72 19.70
Worst 20.20
10.2.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND
e 26 dB Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Low 5755 40.16 40.14
High 5795 39.78 39.76
Worst 40.16
10.2.16. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND
e ey 26 dB Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Middle 5775 82.60 81.28
Worst 82.60
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10.2.17.

UNII 5.2 GHz IEEE 802.11a mode

26 dB BANDWIDTH PLOTS

11a Mode Low Channel Primary

11a Mode Low Channel Secondary

F-_uws.m.m--m

ey

T ahvg Trpe EMS | *BAvg TypecRMS
TG Wide —+-  Trig: FreRun AvglHold: 100100 PR Wide ~+- Trig: FreeRun AvglHold: 1001100
IFGain o Aen: 30 dB 1 GaincLow Amen: 30 4B
Ref Offset 10.46 o8 Ref Offset 10,46 4B
v Ref 30.00 dBm 1o .Wl,‘l v Ref 30.00 dBm
(Center 5.18000 GHz Span 40.00 MHz Center 5.18000 GHz Span 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pts) #Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms (20001 pts)

11a Mode Middle Channel Prlmary

11a Mode Middle Channel Secondary

Kieaght Spectrum Anafyer - Serpt 54
L

#Avg Type: RMS
AwglHold: 1901100

WG Wide ~+- Trig: FreeRun
IFGaina.ow Anten: 30 dB

Ref Offset 10.46 d8
10 gBidy  Ref 30.00 dBm

[Ty ——

mAwg Type: RMS
AvglHold: 100100

N!, e Trig: FreeRun
i Amen: 30 48

Ref Offset 10.46 dB
10 4B Ref 30,00 dBm
Log

Center 5.20000 GHz
#Res BW 200 kHz

Span 40.00 MHz

HVBIW 620 kHz Sweep 1.333 ms (20001 pts)

Center 5.20000 GHz
#Res BW 200 kHz

Span 40.00 MHz

HUBW 620 kHz Sweep 1.333 ms (20001 pts)

11a Mode High Channel Prlmary

11a Mode High Channel Secondary

lfmnw wm Anatgre - Serpsh

oy a Type: RMS
PHG m. —s. Trig: FreeRun nvmmm 100100

1FaainLow Amen: 30 48

Ref Offset 10.46 B
v Ref 30.00 dBm

R e,

EAvg Typs: RNS
AvglHold: 100100

T p—
1FGale:Low Anen: 30 8

Ref Offzet 1045 4B
Ref 30.00 dBm

Center 5.24000 GHz
#Res BW 200 kHz

Span 40.00 MHz

#VEW 620 kHz Sweep 1.333 ms (20001 pts)

Center 5.24000 GHz
#Res BW 200 kHz

Span 40.00 MHz

#VBW 620 kHz Sweep 1.333 ms (20001 pts)
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UNII 5.2 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel Chain 1

11n HT20 Mode Low Channel Chain 0

wmmm =

2Avg Type: RMS
AvglMold: 1001100

G Whde Trac Pl

T i e

v Type: RS

e .,..Id. e Trig; FresRun AvglHold: 100100

IFGaindow - 30 dB 15 GaistLow Asmen: 3048
Ref Offset 10,46 dB Ref Offset 10.45 4B
10 dBildly Rer 30.00 dBm o daidi Ref 30.00 dBm
# J ¢
Center 5.12000 GHz Span 40.00 MHz Center 5.18000 GHz an 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pts) #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pts)

11n HT20 Mode Middle Channel Chain 0

11n HT20 Mode Middle Channel Chain 1

mem =

mew =

gr,p- RMS ] £ EAug Type: RS
RO Wids ~ae  Trig: FresRun AvalHold: 180100 FRi:Wido === Trig FreeRun AvglHold: 100180
IFGainow Arten: 30 dB 1 GainLow Atten: 30 48
Ref Offset 10.45 d&l ef Offset 10,46 dB
JodEidly  Ref 30.00 dBm Re! 30.00 dBm
¥ ¢ ¢

Center $.20000 GHz Span 40.00 MHz Center 5.20000 GHz an 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pts) #Res BW 200 kHz FVBW 620 kHz Sweep 1.333 ms (20001 pts)

‘wmw ]

Mva ype RMS

11n HT20 Mode ngh Channel Chaln 0

gwww ST

11n HT20 Mode ngh Channel Cham 1

#Res BW 200 kHz

| quT P AMS

— “THNG Wide we=  Trig: FreaRun AvglHold: 1001108 NG Wido =w Trig: FreeRun AvglHold: 100100

IFGsind oo atten 30 dB FGaimLow Atten: 30 4B
Ref Offset 10.46 dBd Ref Offset 1046 4B
v Ref 30,00 dBm 10 e Ref 30.00 dBm
Y & ¢

Center 5.24000 GHz Span 40.00 MHz Center 5.24000 GHz Span 40.00 MHz
#VEW 620 kHz ‘Sweep 1.333 ms (20001 pts) #Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms (20001 pts)
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UNII 5.2 GHz IEEE 802.11n HT40 mode

Ve ot B

11n HT40 Mode Low Channel Chain 0 11n HT40 Mode Low Channel Chain 1

v Type: RS

Ewmm, e

| #Avg Type: RMIS |
i Tast e Trig: FreeRun AvglHoid: 100100 P am e~ Trig FreeRun AvglHold: 100100
IFGaindow Atten: 36 dB 15 GainLow Atten: 30 4B
Ref Offsot 10.45 LD S LR Ref Offset 1045 dB
0By Ref 30.00 dBm 0.184 dB 10 g Ref 30.00 dBm
] 0 J 9

Center 5.19000 GHz Span 60.00 MHz Center 5.19000 GHz ‘Span 60.00 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms (20001 pts) #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333ms (20001 pts)

11n HT40 Mode ngh Channel Chaln 0 11n HT40 Mode ngh Channel Cha|n 1

PR R i
| SAvg Type: RMS ] EAug Type: RMS
it Tast ~ae Trig: FresRun AwglHold: 100100 s Fast =e=  Trig; FreeRun AvglHold: 100180
IF Gaind ow Arten: 30 dB IFGainLow Atten: 30 68
Ref Offset 10.45 d8 ef Offset 10,46 dB
JodEldly  Ref 30.00 dBm Re! 30.00 dBm
g ¢ ¢
Center $.23000 GHz Span 60.00 MHz Center 5.23000 GHz an 60.00 MHz
#Res BW 390 kHz FVBW 1.2 MHz Sweep 1.333 ms (20001 pis)

#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms (20001 pts)

UNII 5.2 GHz IEEE 802.11ac VHT80 mode

11ac HT80 Mode Middle Channel Chain 0 11ac HT80 Mode Mlddle Channel Chain 1
oo == T A
T e Trig: FreeRun P\\';IHNJ:.1W\W 5 G l,- - Trig: FreeRun N;‘“”J'P"W‘z“
IF Gaind ow Arte I Gaim:low Arven: 30 68
Ref Offset 10.45 d8 T R e o et Ref Offset 10.46 dB
10 dBidiv Ref 30.00 dBm el e ::‘:Lili"“‘ Ref 30.00 dBm
¢ L ) ¥ )
Center 5,21000 GHz Span 120.0 MHz Center 5.21000 GHz ‘Span 120.0 MHz
#Res BW 820 kHz #VBW 2.4 MHz Sweep 1.333 ms (20001 pts) #Res BW 820 kHz #VBW 2.4 MHz Sweep 1.333 ms (20001 pts)
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UNII 5.3 GHz IEEE 802.11a mode

11a Mode Low Channel Primary 11a Mode Low Channel Secondary
TR e e T TR S A SR
- 2Avg Type RMS | FAvg Type: RMS
G e e Trig: FreaRun AvgiMaid: 1001100 PG de =  Trig: FraeRun AvglHold: 100100
IFGaind ow Atton: 36 dB 1FGaieciom Atien; 2028
Ref Offset 10.45 i sy Ref Offset 1045 dB
.f"!.i'l“ dv  Rel 30.00 dBm pibt o iy }0 diidiv Ref 30.00 dBm
4 $
Center 5.26000 GHz Span 40.00 MHz Center 5.26000 GHz ‘Span 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pts) #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pts)

11a Mode Middle Channel anary 11a Mode Middle Channel Secondary

mew =

gwmw =

] savg r,p- RMS ] EAug Type: RMS
RO Wids ~ee  Trig: FresRun AvglHold: 100100 [ Vda =ee  Trigi FreeRun AwglHotd: 1001100
IFGaind.ow Atten 30 dB 1FGainiow Atten: 30 6B
Ref Offset 10,46 o8 AN 5 Ref Offset 10,45 4B
JodEldly  Ref 30.00 dBm 2 L‘ daidv_ Ref 30.00 dBm
0O
X L] [)
Center 5.30000 GHz Span 40.00 MHz Center 5.30000 GHz an 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pts) #Res BW 200 kHz FVBW 620 kHz Sweep 1.333 ms (20001 pts)

11a Mode High Channel anary 11a Mode High Channel Secondary

gwww ST

e

'Nfﬂ Type: R

—— - W0 Wide ~ee  Trig: FreaRun Avg?N Td“wwoe e s —b...;“!.,, we-  Trig FresRun AuglHold: ‘W'W
IFGsind oo atten 30 dB FGaimLow Atten: 30 4B
Ref Offset 10.46 dB Ref Offset 1046 4B
JodBldiy Ref 30.00 dBm vici OB el .‘|=-‘- I« Ref 30.00 dBm
) ¢ 1% L]
Center 5.32000 GHz Span 40.00 MHz Center 5.32000 GHz ‘Span 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms (20001 pts)

#Res BW 200 kHz #VEW 620 kHz Sweep 1.333 ms (20001 pts)
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UNII 5.3 GHz IEEE 802.11n HT20 mode

e s

11n HT20 Mode Low Channel Chain 0 11n HT20 Mode Low Channel Chain 1

PG Tl
EAvg Type: RMS

2Avg Type: RMS

.,D...Ia. e Trig; FresRun AvglHold: 100100

e~ Trig: FreaRun AvglHeid: 100100 i
iFGaind ow Ao 30 dB 15 GaierLow Atten: 30 48
Ref Offset 10,46 dB . Ref Offset 10.45 4B
10 dBildly Rer 30.00 dBm ¥ = 1 delfdi Ref 30.00 dBm
" ¢ [ ]
Center 5.26000 GHz Span 40.00 MHz Center 5.26000 GHz ‘Span 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pts) #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pts)

11n HT20 Mode Middle Channel Chain 0 11n HT20 Mode Middle Channel Chain 1

e i e
savg r,p. RMS ] Eaug Type: RMS
G Wids ~e=  Trig: FresRun AwglHold: 100/100 PG Fda ~w=  Trig: FreeRun AwglHold; 1001400
IFGaind.ow Arten 30 dB 1FGaintow Atten: 30 68
Ref Offset 10.45 d& ef Offset 10,46 dB
JodEidly  Ref 30.00 dBm RET 30.00 dBm
O 9 L]
Center 5.30000 GHz Span 40.00 MHz Center 5.30000 GHz Span 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pts) #Res BW 200 kHz FVBW 620 kHz Sweep 1.333 ms (20001 pis)

11n HT20 Mode ngh Channel Chaln 0 11n HT20 Mode ngh Channel Cham 1

Ewmm ] gwww T

qu Type: AMS

-Avg ype  RMS
5| e Trig: FreeRun AvglHold: 1001180

~PNG: Wido

- — - “EWG Wide = Trig: FreaRun AvgiHold: 1001100
IFGsind oo atten 30 dB 1#Gainow Atten: 30 4B
Ref Offset 10.46 dB8 AMkr3 R Ref Offset 1046 4B
v Ref 30,00 dBm W.Ub1dB e .‘|=-- I« Ref 30.00 dBm
¢
b b J b ¢

Center 5.32000 GHz Span 40.00 MHz Center 5.32000 GHz Span 40.00 MHz
Sweep 1.333 ms (20001 pts) #Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms (20001 pts)

#Res BW 200 kHz #VEW 620 kHz
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UNII 5.3 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel Chain 0 11n HT40 Mode Low Channel Chain 1

e

TR RO SR

| g Type: RS

] #avg Type RMS
i Tast v Trig: FreeRun AvglHold: 100100 P Faw —e-  Trig FreeRun AvglHold: 100100
IFGaindow Atten: 3048 15GainLow Armen: 3048
Ref Offset 10.46 o8 o . e Ref Offset 10.45 4B
0By Ref 30.00 dBm 0.105 dB 10 g Ref 30.00 dBm
e
; ¢ ¢

Center 5.27000 GHz Span 60.00 MHz Center 5.27000 GHz ‘Span 60.00 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms (20001 pts) #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333ms (20001 pts)

11n HT40 Mode ngh Channel Chaln 0 11n HT40 Mode ngh Channel Cha|n 1

Fwww b

T T P
| savg r,p. RMS ] Eaug Type: RMS
NO: Fast e Trig: FreeRun AvglHold: 1001100 Fwir Fast == Trig: FreeRun AvglHold: 100100
IFGaind ow Aten 30 dB 1FGainLow Atten: 30 98
Ref Offset 10,46 o8 AMNES A ta KK Ref Offset 10,45 4B il i S
J0dEidly  Ref 30.00 dBm 0.414 dB |0dBicy_ Ref 30.00 dBm 245 dB
Center $.31000 GHz Span 60.00 MHz Center 5.31000 GHz Span 60.00 MHz
Sweep 1.333 ms (20001 pts) #Res BW 390 kHz HVBW 1.2 MHz Sweep 1.333ms (20001 pts)

#Res BW 390 kHz #VBW 1.2 MHz

UNII 5.3 GHz IEEE 802.11ac VHT80 mode

11ac HT80 Mode Middle Channel Chain 0 11ac HT80 Mode Middle Channel Chain 1
wwm “Suaptsd = m-rlw—--dym et Sh
| gYpDRM! Z | HuTypc RAMS =
SR -y SRSk

Ref Offset 10.45 0B AMKrS 81.966 MHz Ref Offset 10.46 dB

[0gE_ Ref 30.00 dBm ).064 dB jogeia.  Ref 30.00 dBm
{!
0 ) Y ]

Center 520000 GHz Span 120.0 MHz Center 5.20000 GHz Span 120.0 MHz
#Res BW 820 kHz FVBW 2.4 MHz Sweep 1.333 ms (20001 pts) #Res BW 820 kHz FVBW 2.4 MHz Sweep 1.333 ms (20001 pts)
e
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UNII 5.5 GHz IEEE 802.11a mode

11a Mode Low Channel anary 11a Mode Low Channel Secondary
TR RGO e = TR S A S
2Avg Type RMS = | EAvg Type: RMS
TG ilde THa:FrasFun AvglHole: 1001100 PG de = Trig: FraeRun AvglHold: 100100
IFGaind ow n: 30 dB 1 GaieLow Avten: 3048
Ref Offset 10.46 dB g b T i Ref Offset 1046 dB
':I‘!}.b dlv  Rel 30.00 dBm u.0i8 abd L:J v Ref 30.00 dBm
L) ¢
Center 5.50000 GHz Span 40.00 MHz Center 5.50000 GHz an 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pts) #Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms (20001 pts)

11a Mode Middle Channel anary 11a Mode Middle Channel Secondary

mew ey

gwwm =

savg RIS Bavg Type: RMS
PG Wids ~ee  Trig: FresRun AwglHold: 100100 [ Vda =we  Trigi FreeRun AvglHotd: 1061100
IFGaindow Aten 30 dB 1 Gaintow Atten: 30 68
Ref Offset 10.45 d8 N / Ref Offset 10,45 4B
JodEidly  Ref 30.00 dBm L L‘ deidy  Ref 30.00 dBm
Center 5.58000 GHz Span 40.00 MHz Center 5.58000 GHz an 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pts) #Res BW 200 kHz FVBW 620 kHz Sweep 1.333 ms (20001 pts)

11a Mode High Channel anary 7 11a Mode High Channel Secondary

gwww ST

e

'Nfﬂ Type: R

—— WG Wide ~e= Trig; FreaRun Avg?N Td“wwoe e e —v...;“!.,, we-  Trig FresRun AuglHold: ‘W'W
FGsind oo atten 30 dB 1#Gainlow Atten: 30 4B
Ref Offset 10.46 dB Ref Offset 1046 4B
Jo4dBldiy Ref 30.00 dBm e .‘|=-- I« Ref 30.00 dBm
n
)
& ¥ [}
Center 5.70000 GHz Span 40.00 MHz Center 5.70000 GHz Span 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms (20001 pts)

#Res BW 200 kHz #VEW 620 kHz ‘Sweep 1.333 ms (20001 pts)
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UNII 5.5 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel Chain 1

11n HT20 Mode Low Channel Chain 0

q.w;.-.....mm =

2Avg Type: RMS
AvglHoid: 1001100

e+~ Trig: FreaRun
IFGain.ow Atten: 30 4B

Ref Offset 10.46 dB
10 dBldiv Rer 30.00 dBm

T s

] EAwg Type: RS
PG de = Trig: FraeRun AvglHold: 100100

¥ Gaist:Low Atten: 30 48

Ref Offset 1046 dB

1 delfa Ref 30.00 dBm

Center 5.50000 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 40.00 MHz
Sweep 1.333 ms (20001 pts)

Center 5.50000 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 40.00 MHz
Sweep 1.333ms (20001 pts)

11n HT20 Mode Middle Channel Chain 1

11n HT20 Mode Middle Channel Chain 0

Ewmm =

mew =

gr,p. RMS ] " BAug Type: RMS
TG Wide ~e-  Trig: FreeRun AvglHold: 180100 S Wde ~e=  Trig; FreeRun AvglHoid: 106/100
IF Gainow Arten: 30 dB 1 Gaintow Atten: 30 68
Ref Offset 10.45 d& ef Offset 10,46 dB
JodEidly  Ref 30.00 dBm Re! 30.00 dBm
v

Center 5.58000 GHz Span 40.00 MHz Center 5.58000 GHz an 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pts) #Res BW 200 kHz FVBW 620 kHz Sweep 1.333 ms (20001 pis)

11n HT20 Mode ngh Channel Chaln 0

‘Www e

L
] 'Nrﬂ Type: R

11n HT20 Mode ngh Channel Cham 1

#Res BW 200 kHz

— PG Wide == Trig: FreaRun Avg?N Td“wwne s WO Wide ww~ Trig: FreeRun AglHold: wmm
IFGaintow Arten” 30 dB 1FGainlow Atten: 30 dB
Ref Offset 10.45 dB Ref Offset 1046 dB
v Ref 30.00 dBm A8/ d) Ref 30.00 dBm
¢ L ) ¢
|Center 5.70000 GHz Span 40.00 MHz Center 5.70000 GHz Span 40.00 MHz
#VBW 620 kHz Sweep 1.333 ms (20001 pts) #Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms (20001 pts)
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UNII 5.5 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel Chain 0 11n HT40 Mode Low Channel Chain 1

RS e

w Eroere—
g Type: RS

] hvg Type RMS |
i Tast e Trig: FreaRun AvglHold: 100100 i Faw e Trig FreeRun AvglHold: 100100
IF Gaincd 0w Atien: 30 dB Wbk ow Atten: 30 4B
Ref Offset 10.46 dB - Ref Offset 10.45 4B
j0aEiy  Ref 30.00 dBm 0.005 dB [0 g Ref 30.00 dBm
\
Center 5.51000 GHz Span 60.00 MHz Center 5.51000 GHz ‘Span 60.00 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333ms (20001 pts)

#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms (20001 pts)

11n HT40 Mode Middle Channel Chain 0 11n HT40 Mode Middle Channel Chain 1

Fwww oy

] EAug Type: RMS
i Fas ~e= Trig FreeRun AvglHoid: 100100

i
ugrm RMS

WG Tast =e=  Trig: FreeRun AvglHold: 1901100 7
IF Gaind ow Aarten: 30 dB ¥ GainLow Atten: 30 68
Ref Offset 10.45 d&l Ref Offset 1046 dB
JodEidly  Ref 30.00 dBm Ref 30.00 dBm
Center $.59000 GHz Span 60.00 MHz Center 5.59000 GHz Span 60.00 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms (20001 pts) #Res BW 390 kHz FVBW 1.2 MHz Sweep 1.333 ms (20001 pis)

11n HT40 Mode ngh Channel Chaln 0 11n HT40 Mode ngh Channel Cham 1

‘wmw ] gwww vy

| 'mru Type: R
we  Trig: Free Run AvglHold. 1W|W

| #Avg Type: R
pr— Gt e Trig FresRun AHad: 00100 — E—
IFaind ow Atten: 30 0B st Aten: 3008
Ref Offzet 10.46 dB Ref Offset 1046 dB
/ Ref 30.00 dBm [0 48 Rel 30.00 dBm
Center 5.67000 GHz Span 60.00 MHz Center 567000 GHz Span 60.00 MHz
#Res BIW 390 kHz #VEW 1.2 MHz Sweep 1.333 ms (20001 pts) #Res B 390 kHz FVEW 1.2 MHz Sweep 1.333 ms (20001 pts)
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UNII 5.5 GHz IEEE 802.11ac VHT80 mode

11ac HT80 Mode Low Channel Chain 0

11ac HT80 Mode Low Channel Chain 1

wmm =T
2Avg Type: RMS

u._-q.,...u.q_ =1

| EAvg Type: RMS
i Fam e~ Trig: FreeRun AvglHold: 100100

#Res BW 820 kHz #VBW 2.4 MHz

W Tast e Trig: FresRun AvglHold: 100100
IFGaindow Atten: 30 dB Fosiaiow Atten; 30 4B
Ref Offset 10.46 o8 Ref Offset 10.45 4B
j0aEiy  Ref 30.00 dBm [0 Ref 30.00 dBm
¥ # (]
Center 5.53000 GHz Span 120.0 MHz Center 5.53000 GHz ‘Span 120.0 MHz
Sweep 1.333 ms (20001 pts) #Res BW 820 kHz #VBW 2.4 MHz Sweep 1.333ms (20001 pts)

11ac HT80 Mode ngh Channel Chain 0

11ac HT80 Mode H|gh Channel Chain 1

Ewwm s

mew ==

] EAug Type: RS
AvglHold: 100180

| SAvg Type: RMS

T e T FrenRun Avaliiold: 100100 Fh: Fast ~e=  Trig; FreeRun

FGaindon Atten: 30 dB ¥ GainLow Atten: 30 68
Ref Offset 10.45 d8 Ref Offset 1046 dB
JodEidly  Ref 30.00 dBm L\ {B/dly  Ref 30.00 dBm
b & J ¢

Center 5.61000 GHz Span 120.0 MHz Center 5.61000 GHz an 120.0 MHz
#VBW 2.4 MHz Sweep 1.333 ms (20001 pts) #Res BW B20 kHz FVBW 2.4 MHz Sweep 1.333 ms (20001 pts)

#Res BW 320 kHz
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UNII 5.8 GHz IEEE 802.11a mode

11a Mode Low Channel Secondary

VT i S

11a Mode Low Channel Prlmary

w;.-.....mm =
it i o,

| . EAvg Type: RMS
Wide -e— Trig FreeRun AvglHold: 100100

2Avg Type: RMS
TG ilde ™ ek Fros Run AvglHoid: 100100 e
IFGaintow n: 30 dB 1 Geier:Lcw Atten: 3048
Ref Offset 10,46 dB e il Ref Offset 10.45 4B
10 aBldlv Rer 30.00 dBm J.ued aB Ja dardiv Ref 30.00 dBm
Center 5.74500 GHz Span 40.00 MHz Center 5.74500 GHz an 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pts) #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pts)

11a Mode Middle Channel anary 11a Mode Middle Channel Secondary

e i
BAug Typs: RMS

ol
Trig: Free Run AvglHold: 100180

Ewww =

savg rm RMS
TG Wide ~ae Trig: FreaRun AvalHold: 10000 FNO: Wido ==
IFGaindow arten 30 dB 1 Gaintow Atten: 30 4B
Ref Offset 10.45 d& r . Ref Offset 10,46 dB
0y Ref 30.00 dBm B jog Ref 30.00 dBm
J ) )
Center 5.78500 GHz Span 40.00 MHz Center 5.78500 GHz an 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz ‘Sweep 1.333 ms (20001 pts) #Res BW 200 kHz FVBW 620 kHz Sweep 1.333 ms (20001 pis)

11a Mode High Channel anary 7 11a Mode High Channel Secondary

gwww BT

'Nfﬂ Type: R

gwww ]

I — —3,‘;“!“ e Trig: FreeRun AvglHokd: eansa

e ————FiGVide e~ Trig: FreaRun A'gfn T ion
IFGainct ow atten 30 dB FGaimLow Aten: 30 48
Ref Offset 10.45 dB} - Ref Offset 10,46 dB
JodBldiv Ref 30.00 dBm v = el .‘|=-- I« Ref 30.00 dBm
(] 7 ¢
Center 5.82500 GHz Span 40.00 MHz Center 5.82500 GHz Span 40.00 MHz
#Res BW 200 kHz #VEW 620 kHz ‘Sweep 1.333 ms (20001 pts) #Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms (20001 pts)
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UNII 5.8 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel Chain 0

w;.-.....mm =

2Avg Type: RMS
AvglHold: 1001100

T e~~~ Trig: FreaRun
IFGsind.ow Aren: 30 dB

Ref Offset 10.46 dB
10 dBldiv Rer 30.00 dBm

b e

v Type: RS
AvglHeld: 1001100

T “,Id, e Trig FresRun
1FGaietLow Aten: 30 2B

Ref Offset 1046 dB
ddidv Ref 30.00 dBm

11n HT20 Mode Low Channel Chain 1

Center 5.74500 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 40.00 MHz
Sweep 1.333 ms (20001 pts)

Center 5.74500 GHz

#Res BW 200 kHz #VBW 620 kHz

Sweep 1.333 ms (20001 pts)

an 40.00 MHz

11n HT20 Mode Middle Channel Chain 0

11n HT20 Mode Middle Channel Chain 1

mem =

mew ==

savg r,,- RMS ] 2 EAug Type: RS
TG Wide ~ee  Trig: FreeRun AvglHold: 180100 (WG Wida === Trig: FreeRun AvglHold: 106100
IFGaindow Aten 30 dB 1 Gaintow Atten: 30 68
Ref Offset 10,45 d8 et of Offset 1046 dB
jocEidy  Ref 30.00 dBm 0.0e2de 0 g Ref 30.00 0B
) () 4] ()

Center 5.78500 GHz Span 40.00 MHz Center 5.78500 GHz an 40.00 MHz
#Res BW 200 kHz HVBW 620 kHz Sweep 1.333 ms (20001 pis) #Res BW 200 kHz AVBW 620 kHz Sweep 1.333 ms (20001 pis)

11n HT20 Mode ngh Channel Chaln 0

‘Www =

Ll
] 'M‘v Type: B

11n HT20 Mode ngh Channel Cham 1

#Res BW 200 kHz

—— — TWG; Wide —e=  Tria: FreaRun ﬂhrnl“M Td“'W‘M WG Wide = Trig FreeRun AvglHold: monm
IFGsind oo atten 30 dB iFGainlow Atten: 30 4B
Ref Offset 10.46 dB Ref Offset 1046 4B
v Ref 30,00 dBm iB/dlv  Ref 30.00 dBm
J ] J (]
Center 5.82500 GHz Span 40.00 MHz Center 5.82500 GHz ‘Span 40.00 MHz
#VEW 620 kHz ‘Sweep 1.333 ms (20001 pts) #Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms (20001 pts)
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UNII 5.8 GHz IEEE 802.11n HT40 mode

T i e

11n HT40 Mode Low Channel Chain 0 11n HT40 Mode Low Channel Chain 1

| v Type: RS

Ewmmm e

] #avg Type RMS
i Tost e Trig: FreaRun AvglHold: 100100 i Faw —e-  Trig FreeRun AvglHold; 1001100
IFGaindow Atten: 3048 G ow Asten: 3048
Ref Offset 10.46 dB " 401 oF Ref Offset 10.45 4B
10 dBldiv Rer 30.00 dBm JUh aB o daidi Ref 30.00 dBm
Center 5.75500 GHz Span 60.00 MHz Center 5.75300 GHz an 60.00 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms (20001 pts) #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333ms (20001 pts)

11n HT40 Mode ngh Channel Chaln 0 11n HT40 Mode ngh Channel Cha|n 1

T e e
| SAvg Type: RMS ] Baug Type:
NG: Fast =e=  Trig: FresRun AvglHold: 1001102 T Fast === Trigi Free Run AvglHold; mnao
IFGaind o Atten 30 dB IFGainLow Atten: 30 68
Ref Offset 10,46 o8 of Offset 10,45 0B e
JodEidly  Ref 30.00 dBm Re! 30.00 dBm ’ O
) 7y ]
Center 5.79500 GHz Span 60.00 MHz Center 5.79500 GHz an 60.00 MHz
Sweep 1.333 ms (20001 pts) #Res BW 390 kHz HVBW 1.2 MHz Sweep 1.333ms (20001 pts)

#Res BW 390 kHz #VBW 1.2 MHz

UNII 5.8 GHz IEEE 802.11ac VHT80 mode

11ac HT80 Mode Middle Channel Chain 0 11ac HT80 Mode Middle Channel Chain 1
TR AT == T
| “avg Typei RS | Sy Type: RS
a8l Trig: FreeRun AvglHeld: 100100 TN Fast —e— Trig: Free Run AvgiHold 100100
\l'l-oln'lum Arte W Gaimlow Atven: 30 68
Ref Offset 10.45 d8 AMKF3 82.802 MHz Ref Offset 10.46 dB
/0gRae  Ref 30.00 dBm 0.437 dB j045/c Ref 30.00 dBm
0 ) | i
Center 5.77500 GHz Span 120.0 MHz Center 5.77500 GHz ‘Span 120,0 MHz
#Res B 820 kHz BVBW 2.4 MHz Sweep 1.333 ms (20001 pts) #Res BIW 820 kHz #VBW 2.4 MHz Sweep 1.333 ms (20001 pts)
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10.3.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
10.3.1. 802.11a MODE IN THE 5.2 GHz BAND
G 99% Bandwidth
Channel [MHz]
[MHz] Primary Secondary
Low 5180 16.268 16.318
Mid 5200 16.330 16.292
High 5240 16.320 16.326
Worst 16.330
10.3.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
e 99% Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Low 5180 17.441 17.484
Mid 5200 17.511 17.407
High 5240 17.477 17.498
Worst 17.511
10.3.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
e EnEY 99% Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Low 5190 35.808 35.773
High 5230 35.866 35.807
Worst 35.866
10.3.4. 802.11ac VHT80 MODE IN THE 5.2 GHz BAND
R IETEY 99% Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Middle 5210 74.961 74.963
Worst 74.963
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10.3.5. 802.11a MODE IN THE 5.3 GHz BAND
Frequen 99% Bandwidth
Channel quency [MHz]
[MHz] Primary Secondary
Low 5260 16.326 16.336
Mid 5300 16.342 16.338
High 5320 16.337 16.346
Worst 16.346
10.3.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND
Frequen 99% Bandwidth
Channel e [MHz]
[MHz] Chain 0 Chain 1
Low 5260 17.475 17.425
Mid 5300 17.489 17.498
High 5320 17.490 17.499
Worst 17.499
10.3.7. 802.11n HT40 MODE IN THE 5.3 GHz BAND
Freauen 99% Bandwidth
Channel ) 2 [MHz]
[MHz] Chain 0 Chain 1
Low 5270 35.916 35.928
High 5310 35.861 35.802
Worst 35.928
10.3.8. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND
Frequen 99% Bandwidth
Channel § 2/ [MHz]
[MHz] Chain 0 Chain 1
Middle 5290 74.813 75.064
Worst 75.064
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802.11a MODE IN THE 5.5 GHz BAND

10.3.9.
e 99% Bandwidth
Channel [MHz]
[MHz] Primary Secondary
Low 5500 16.339 16.293
Mid 5580 16.329 16.331
High 5700 16.329 16.341
Worst 16.341
10.3.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND
AT 99% Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Low 5500 17.472 17.487
Mid 5580 17.491 17.462
High 5700 17.442 17.464
Worst 17.491
10.3.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND
e EnEy 99% Bandwidth
Channel [MHz]
[MHZz] Chain 0 Chain 1
Low 5510 35.854 35.784
Mid 5550 35.729 35.880
High 5670 35.876 35.891
Worst 35.891
10.3.12. 802.11ac VHT80 MODE IN THE 5.5 GHz BAND
A IEEY 99% Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Low 5530 75.002 75.061
High 5610 75.075 74.954
Worst 75.075
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10.3.13. 802.11a MODE IN THE 5.8 GHz BAND
AGIETE 99% Bandwidth
Channel [MHz]
[MHz] Primary Secondary
Low 5745 16.334 16.319
Mid 5785 16.326 16.350
High 5825 16.327 16.353
Worst 16.353
10.3.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND
AT 99% Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Low 5745 17.480 17.457
Mid 5785 17.478 17.489
High 5825 17.414 17.491
Worst 17.491
10.3.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND
e 99% Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Low 5755 35.772 35.935
High 5795 35.846 35.829
Worst 35.935
10.3.16. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND
AEEIETY 99% Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Middle 5775 75.042 75.006
Worst 75.042
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10.3.17. 99% BANDWIDTH PLOTS

UNII 5.2 GHz IEEE 802.11a mode

11a Mode Low Channel Primary 11a Mode Low Channel Secondary
epLgnt Specerum Analyter OLUpA W = Ewmwn-mm ==
i s in : FAL12 Py 04, 2010 AL & £ - 7:38:53 M My 04, 201
| Center Fraq: 5180000000 GHz Rodio Sid Mome | Canter Freq: £.180000000 GHz Rodio Sod tome
v Trig: FreeRun - Trig: FreeRun
W GainLow #Anen: 308 Radic Device: BTS FGaind ow #Anen: 30 B Radi Device: BTS
Ref 30.00 dBm | 10 ¢BHdi Ref 30.00 dBm
Leg
i [
| |
1 | |
[ |
ud 1 L
Center 5.18 GHz Span 30 MHz: Center 5.18 GHz Span ﬂoMHzﬁ
[#Res BW 300 kHz - #VEW 910 kHz #Sweep 100 ms, [#Res BW 300 kHz #VEBW 910 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 11.3 dBm Occupied Bandwidth Total Power 11.4 dBm
16.268 MHz 16.318 MHz
Transmit Freq Error 49.882 kHz OBW Fower 99.00 % Transmit Freq Error 19.062 kHz OBW Power 99.00 %
x dB Bandwidth 19.01 MHz xdB -26.00 dB x dB Bandwidth 19.64 MHz xdB -26.00 dB

11a Mode Middle Channel Primary 11a Mode Middle Channel Secondary

Nepight Spectnum ety - Decupud B oy E Vet St s Deemich B0 -
AL AN INT - 874122 My 14, 2616 RL ¥ 5 T 07-34:0% PH Mar 04, 2016
| Conter Freq: 5200000000 GHz Radio §1d: Nane Center Freq: 8200000000 GHz Radla $1a: Hone
e Trig: FreeRun - Trig: FraeRun
#F Galnilow #Anen: 30 48 Radic Devica: BTS #F Galnlow SAtien: 30 dB Radio Device: BTS
|
Ref 30.00 dBm 10 dErdiv Ref 30.00 dBm
Lea
|
| ‘ |
Center 5.2 GHz Span 30 MHz Center 5.2 GHz Span 30 MHz
#Res BW 300 kbHz_ #EW 910kHz _#oweep 100ms | | f#Res W 300 kiz VW stokHz #Sweep 100 ms,
Occupied Bandwidth Total Power 11.4 dBm Occupied Bandwidth Total Power 11.3 dBm
16.330 MHz 16.292 MHz
Transmit Freq Error 41.472 kHz OBW Power 99.00 % Transmit Freq Error 37.981 kHz OBW Power 99.00 %
x dB Bandwidth 18.70 MHz x dB -26.00 dB % dB Bandwidth 18.59 MHz x dB -26.00 dB

11a Mode High Channel Primary 11a Mode High Channel Secondary

Emmw—mm Ewmw—mww
i "L

— — D e L s
| Conter Freq 5.240000000 GHz R-ﬂlu‘SN | Conter Fraq: 5.240000000 GHz Radla Std.
{ .. Trig: FreeRun —— s Trig: FreeRun
F Gaient ow #ATe: 3048 Radic Device BTS HFGaindow satten: 30 6B Radic Deviee: 6TS
Ref 30.00 dBm | 0 dBidiv Ref 30.00 dBm
Log
[ 1 i 1
|Center 5.24 GHz Span 30 MHz| Center 5.24 GHz Span 30 MHz
[#Res BIW 300 kHz #VBW 910 kHz #Sweep 100 lﬂil [#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 11.5 dBm Occupied Bandwidth Total Power 11.5 dBm
16.320 MHz 16.326 MHz
Transmit Freq Error 32137 kHz OBW Power 99.00 % Transmit Freq Error 34.040 kHz OBW Power 99.00 %
x dB Bandwidth 19.01 MHz x dB -26.00 dB x dB Bandwidth 19.25 MHz xdB =26,00 dB
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x dB Bandwidth 20.51 MHz xdB -26.00 dB % dB Bandwidth 19.81 MHz xdB -26.00 dB
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UNII 5.5 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel Chain 0 11n HT40 Mode Low Channel Chain 1
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Occupied Bandwidth Total Power 9.60 dBm Occupied Bandwidth Total Power 9.20 dBm
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Transmit Freq Error 54.600 kHz OBW Power 99.00 % Transmit Freq Error 26.239 kHz OBW Power 99.00 %
x dB Bandwidth 39.97 MHz x dB -26.00 dB x dB Bandwidth 40.12 MHz xdB -26.00 dB
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Transmit Freq Error 12.676 kHz OBW Power 99.00 % Transmit Freq Error -30.355 kHz OBW Power 99.00 %
x dB Bandwidth 39.99 MHz x dB -26.00 dB x dB Bandwidth 39.74 MHz x dB -26.00 dB
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x dB Bandwidth 39.83 MHz xdB -26.00 dB % dB Bandwidth 40.17 MHz xdB -26.00 dB
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UNII 5.5 GHz IEEE 802.11ac VHT80 mode

11ac HT80 Mode Low Channel Chain 0

11ac HT80 Mode Low Channel Chain 1
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Occupied Bandwidth Total Power 10.8 dBm Occupied Bandwidth Total Power 10.9 dBm
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Transmit Freq Error -68.187 kHz OBW Power 99.00 % Transmit Freq Error -100.06 kHz OBW Power 99.00 %
x dB Bandwidth 82.27 MHz x dB -26.00 dB x dB8 Bandwidth 79.75 MHz xdB -26.00 dB
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Occupied Bandwidth Total Power 10.3 dBm Occupied Bandwidth Tu'ﬂl Puw" 10.9 dBm
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Transmit Freq Error -30.703 kHz OBW Power 99.00 % Transmit Freq Error <99.673 kHz OBW Power 99.00 %
x dB Bandwidth 80.42 MHz x dB -26.00 dB x dB Bandwidth 81.03 MHz x dB -26.00 dB

Page 59 of 253

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15E

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823, Korea

TEL: (031) 337-9902

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

FAX: (031) 213-5433



REPORT NO: 16K23301-E4V2
FCC ID: ABLSMT819C

DATE: MAY 11, 2016

UNII 5.8 GHz IEEE 802.11a mode

11a Mode Low Channel Prlmary
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UNII 5.8 GHz IEEE 802.11n HT20 mode
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11n HT20 Mode Low Channel Chain 1
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UNII 5.8 GHz IEEE 802.11n HT40 mode
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10.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1) (2) (3)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the peak power spectraensity 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.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over
the frequency bands 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 megahertz. 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.

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band

of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band.
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DIRECTIONAL ANTENNA GAIN

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

Frequency Chain 0 Chain 1 Uncorrelated
Chains
Band Antenna Antenna Directional
Gain Gain Gain
[MHz] [dBi] [dBi] [dBi]
5150 - 5250 -3.08 -3.57 -3.32
5250 - 5350 -3.08 -3.57 -3.32
5470 - 5725 -3.08 -3.57 -3.32
5725 - 5850 -3.08 -3.57 -3.32

For PSD: The TX chains are correlated and the antenna gains are unequal among the chains.

The directional gain is:

Frequency Chain 0 Chain 1 Correlated
Chains

Band Antenna Antenna Directional
Gain Gain Gain
[MHz] [dBi] [dBi] [dBi]
5150 - 5250 -3.08 -3.57 -0.31
5250 - 5350 -3.08 -3.57 -0.31
5470 - 5725 -3.08 -3.57 -0.31
5725 - 5850 -3.08 -3.57 -0.31
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RESULTS
10.4.1. 802.11a MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5180 19.14 16.32 -3.32 -0.31
Mid 5200 19.07 16.33 -3.32 -0.31
High 5240 19.53 16.33 -3.32 -0.31
Limits
Channel | Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5180 23.82 11.00
Mid 5200 23.80 11.00
High 5240 23.91 11.00
| Duty Cycle CF [dB]| 0.31 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency | Primary |Secendary Total Power Power
Antenna 1 | Antenna 2 Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5180 11.27 11.58 14.75 23.82 -9.07
Mid 5200 11.22 11.53 14.70 23.80 -9.10
High 5240 11.44 11.74 14.91 23.91 -8.99
PPSD Results
Channel |Frequency | Primary |Secondary Total PPSD PPSD
Antenna 1 | Antenna 2 Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5180 1.34 1.53 4.76 11.00 -6.24
Mid 5200 0.98 1.74 4.70 11.00 -6.30
High 5240 1.25 1.92 4.92 11.00 -6.08
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10.4.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5180 19.72 17.48 -3.32 -0.31
Mid 5200 19.71 17.51 -3.32 -0.31
High 5240 19.83 17.50 -3.32 -0.31
Limits
Channel [ Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5180 23.95 11.00
Mid 5200 23.95 11.00
High 5240 23.97 11.00
Duty Cycle CF [dB]| 0.31 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency | Chain0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5180 11.27 11.21 14.56 23.95 -9.39
Mid 5200 11.45 11.21 14.65 23.95 -9.30
High 5240 11.42 11.33 14.69 23.97 -9.28
PPSD Results
Channel | Frequency| Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5180 1.16 1.09 4.44 11.00 -6.56
Mid 5200 1.36 1.24 4.62 11.00 -6.38
High 5240 1.34 1.30 4.64 11.00 -6.36
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10.4.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5190 40.52 35.81 -3.32 -0.31
High 5230 40.33 35.87 -3.32 -0.31
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]| 0.59 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency| Chain0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5190 9.39 9.67 13.13 24.00 -10.87
High 5230 9.88 9.54 13.32 24.00 -10.68
PPSD Results
Channel |Frequency| Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5190 -3.93 -3.44 -0.07 11.00 -11.07
High 5230 -3.28 -3.44 0.24 11.00 -10.76
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10.4.4.

Bandwidth and Antenna Gain

802.11ac HT80 MODE IN THE 5.2 GHz BAND

Channel |Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Middle 5210 82.55 74.96 -3.32 -0.31
Limits
Channel |Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Middle 5210 24.00 11.00
| Duty Cycle CF [dB]]  1.12 [Iincluded in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency| Chain0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Middle 5210 10.87 10.71 14.92 24.00 -9.08
PPSD Results
Channel |Frequency | Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Middle 5210 -4.94 -5.09 -0.89 11.00 -11.89
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10.4.5. 802.11a MODE IN THE 5.3 GHz BAND
Bandwidth and Antenna Gain
Channel |Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5260 19.55 16.34 -3.32 -0.31
Mid 5300 19.26 16.34 -3.32 -0.31
High 5320 18.66 16.35 -3.32 -0.31
Limits
Channel |Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5260 23.91 11.00
Mid 5300 23.85 11.00
High 5320 23.71 11.00
| Duty Cycle CF [dB]| 0.31 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency| Primary |Secendary Total Power Power
Antenna 1 | Antenna 2 Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5260 11.32 11.65 14.81 23.91 -9.10
Mid 5300 11.43 11.56 14.82 23.85 -9.03
High 5320 11.45 11.01 14.56 23.71 -9.15
PPSD Results
Channel |Frequency | Primary |Secendary Total PPSD PPSD
Antenna 1 | Antenna 2 Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5260 1.34 1.84 4.92 11.00 -6.08
Mid 5300 1.47 1.59 4.85 11.00 -6.15
High 5320 1.40 0.99 4.52 11.00 -6.48
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10.4.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5260 19.78 17.48 -3.32 -0.31
Mid 5300 19.61 17.50 -3.32 -0.31
High 5320 19.77 17.50 -3.32 -0.31
Limits
Channel |Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5260 23.96 11.00
Mid 5300 23.92 11.00
High 5320 23.96 11.00
| Duty Cycle CF [dB]| 0.31 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency | ChainO0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5260 11.20 11.27 14.55 23.96 -9.41
Mid 5300 11.32 11.11 14.53 23.92 -9.39
High 5320 11.25 11.61 14.75 23.96 -9.21
PPSD Results
Channel |Frequency | Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5260 1.47 1.12 4.62 11.00 -6.38
Mid 5300 1.24 1.08 4.47 11.00 -6.53
High 5320 1.32 1.42 4.68 11.00 -6.32
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10.4.7.

Bandwidth and Antenna Gain

802.11n HT40 MODE IN THE 5.3 GHz BAND

Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5270 39.94 35.93 -3.32 -0.31
High 5310 40.46 35.86 -3.32 -0.31
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]| 0.59 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency | Chain0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5270 9.81 9.89 13.45 24.00 -10.55
High 5310 9.83 9.87 13.45 24.00 -10.55
PPSD Results
Channel |[Frequency | Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5270 -3.30 -2.98 0.47 11.00 -10.53
High 5310 -3.23 -3.53 0.23 11.00 -10.77
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10.4.8.

Bandwidth and Antenna Gain

802.11ac HT80 MODE IN THE 5.3 GHz BAND

Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Middle 5290 81.97 75.06 -3.32 -0.31
Limits
Channel | Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Middle 5290 24.00 11.00
Duty Cycle CF[dB]] 1.12 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |[Frequency| Chain0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Middle 5290 11.03 11.04 15.16 24.00 -8.84
PPSD Results
Channel |[Frequency| Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Middle 5290 -5.11 -4.87 -0.86 11.00 -11.86
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10.4.9.

Bandwidth and Antenna Gain

802.11a MODE IN THE 5.5 GHz BAND

Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5500 19.27 16.34 -3.32 -0.31
Mid 5580 19.15 16.33 -3.32 -0.31
High 5700 19.21 16.34 -3.32 -0.31
Limits
Channel |Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5500 23.85 11.00
Mid 5580 23.82 11.00
High 5700 23.84 11.00
Duty Cycle CF [dB]| 0.31 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency| Primary |Secendary Total Power Power
Antenna 1 | Antenna 2 Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5500 11.46 11.45 14.78 23.85 -9.07
Mid 5580 11.86 11.10 14.82 23.82 -9.00
High 5700 12.05 11.04 14.89 23.84 -8.94
PPSD Results
Channel |Frequency | Primary |Secendary Total PPSD PPSD
Antenna 1 | Antenna 2 Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5500 1.64 1.36 4.83 11.00 -6.17
Mid 5580 1.87 1.14 4.84 11.00 -6.16
High 5700 2.01 0.99 4.85 11.00 -6.15
Page 73 of 253

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823, Korea

TEL: (031) 337-9902

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

FORM ID: FCC_15E

FAX: (031) 213-5433



REPORT NO: 16K23301-E4V2
FCC ID: ASLSMT819C

DATE: MAY 11, 2016

10.4.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND
Bandwidth and Antenna Gain
Channel |Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5500 19.71 17.49 -3.32 -0.31
Mid 5580 19.87 17.49 -3.32 -0.31
High 5700 19.80 17.46 -3.32 -0.31
Limits
Channel |Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5500 23.95 11.00
Mid 5580 23.98 11.00
High 5700 23.97 11.00
| Duty Cycle CF [dB]| 0.31 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency | Chain0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5500 11.35 11.03 14.51 23.95 -9.44
Mid 5580 11.60 11.01 14.63 23.98 -9.35
High 5700 11.93 11.71 15.14 23.97 -8.83
PPSD Results
Channel |Frequency | Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5500 1.30 0.76 4.35 11.00 -6.65
Mid 5580 1.82 0.66 4.60 11.00 -6.40
High 5700 1.66 1.50 4.90 11.00 -6.10
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10.4.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5510 40.23 35.85 -3.32 -0.31
Mid 5550 40.18 35.88 -3.32 -0.31
High 5670 40.51 35.89 -3.32 -0.31
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]l 0.59 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency| ChainO0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5510 9.84 9.77 13.41 24.00 -10.59
Mid 5550 9.16 9.35 12.86 24.00 -11.14
High 5670 9.13 8.86 12.60 24.00 -11.40
PPSD Results
Channel |Frequency| Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5510 -3.30 -3.09 0.41 11.00 -10.59
Mid 5550 -4.21 -3.73 -0.36 11.00 -11.36
High 5670 -4.26 -4.02 -0.53 11.00 -11.53
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10.4.12.

Bandwidth and Antenna Gain

802.11ac HT80 MODE IN THE 5.5 GHz BAND

Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5530 82.41 75.06 -3.32 -0.31
High 5610 82.21 75.08 -3.32 -0.31
Limits
Channel | Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5530 24.00 11.00
High 5610 24.00 11.00
Duty Cycle CF [dB]| 1.12 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency | Chain0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5530 10.89 10.71 14.93 24.00 -9.07
High 5610 10.24 10.40 14.45 24.00 -9.55
PPSD Results
Channel |[Frequency | Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5530 -5.17 -5.25 -1.08 11.00 -12.08
High 5610 -5.78 -5.81 -1.67 11.00 -12.67
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10.4.13. 802.11a MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5745 19.42 16.33 -3.32 -0.31
Mid 5785 19.20 16.35 -3.32 -0.31
High 5825 19.27 16.35 -3.32 -0.31
Limits
Channel |Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5745 30.00 30.00
Mid 5785 30.00 30.00
High 5825 30.00 30.00
| Duty Cycle CF [dB]| 0.31 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency | Primary |Secendary Total Power Power
Antenna 1 | Antenna 2 Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5745 12.00 11.26 14.97 30.00 -15.03
Mid 5785 11.67 11.07 14.70 30.00 -15.30
High 5825 12.00 11.08 14.89 30.00 -15.11
PPSD Results
Channel |Frequency | Primary |Secendary Total PPSD PPSD
Antenna 1 | Antenna 2 Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5745 -0.87 -1.77 2.03 30.00 -27.97
Mid 5785 -1.31 -1.93 1.72 30.00 -28.28
High 5825 -0.81 -2.14 1.90 30.00 -28.10
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10.4.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5745 19.82 17.48 -3.32 -0.31
Mid 5785 20.20 17.49 -3.32 -0.31
High 5825 19.72 17.49 -3.32 -0.31
Limits
Channel |Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5745 30.00 30.00
Mid 5785 30.00 30.00
High 5825 30.00 30.00
| Duty Cycle CF [dB]| 0.31 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency | ChainO0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5745 11.72 11.11 14.74 30.00 -15.26
Mid 5785 11.37 11.11 14.56 30.00 -15.44
High 5825 11.78 11.14 14.79 30.00 -15.21
PPSD Results
Channel |Frequency | Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5745 -1.49 -1.80 1.68 30.00 -28.32
Mid 5785 -1.73 -2.03 1.44 30.00 -28.56
High 5825 -1.56 -2.11 1.49 30.00 -28.51
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10.4.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel |Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5755 40.16 35.94 -3.32 -0.31
High 5795 39.78 35.85 -3.32 -0.31
Limits
Channel |Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5755 30.00 30.00
High 5795 30.00 30.00
| Duty Cycle CF [dB]| 0.59 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency| Chain0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5755 9.43 9.77 13.21 30.00 -16.79
High 5795 9.17 9.45 12.91 30.00 -17.09
PPSD Results
Channel |Frequency | ChainO0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5755 -6.77 -6.18 -2.86 30.00 -32.86
High 5795 -7.17 -6.69 -3.32 30.00 -33.32
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Bandwidth and Antenna Gain

802.11ac HT80 MODE IN THE 5.8 GHz BAND

Channel |Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Middle 5775 82.60 75.04 -3.32 -0.31
Limits
Channel |Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Middle 5775 30.00 30.00
|  DutyCycleCF[dB]] 1.12 [included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency | ChainO0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Middle 5775 11.19 11.13 15.28 30.00 -14.72
PPSD Results
Channel |Frequency | Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Middle 5775 -7.87 -8.20 -3.90 30.00 -33.90
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10.4.17. OUTPUT POWER AND PPSD PLOTS

UNII 5.2 GHz IEEE 802.11a mode

11a Mode Low Channel Secondary

hﬂlhsomnm By = ) wmw- pyw—rT)
s n : e
Shvg Typs: AMS T o, | “nvg Type RHS
PO Wide -+~ Trig:FreeRun AvglHald: 1001100 PR Wide ~w- Trig: Free Run AvglHeld: 100100
M GainLow Aten: 30 6B 15 Galm:Low Aven: 30 a8
Ref Dffsst 10,46 B Wkr Ref Offset 1045 dB Mkr1 5.181 8
0g Ref 30.00 dBm «__Ref 30.00 dBm
[} Y )
Center 5.18000 GHz Span 35.00 MHz Center 5.18000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.333 ms (20001 pts] aRes_Bly_l_nl_ﬂH_z o ’VBW :_1_“!"_2_._ S . . sﬂ_e!;p"a?:i_[ﬂi_l_z"ﬂ_ﬂ_‘ Dﬁ_i_y
m-——m 2 o e R e I S N A L I ) I
6189 484176 Gz 1.338 dBm N T 5.181 811 25 GHz 15633 dBm
H 5180000 GHz  -0985dBm BandPower 1881 MHz 127308 N f 5180000 00 GHz 0958aBm Band Fower 1918 MHz 1168308

Zlwmaomnwm

.......

11a Mode Middle Channel Secondary

1 1 a Mode Middle Channel Prlmary
Eryghi ipfraum Ansizh - Seept S e e ity S
M . . g = e
— m. Mkr1 5.203 Ref Offset 10,46 0B = — Mkr1 5.196
I'u:‘!;sr:.. Ref 30.00 dBm

Ref Offset 10.46 dB.
Ref 30.00 dBm

Span 33.00 MHz
Sweep 1.333 ms (20001 pts;

enter .20000 GHz ‘Span 35.00 MHz, Center 5.20000 GHz
#Res BW 1.0 MHz 2 #VBW 3.0 MHz" N Sweep 1.333 ms (20001 pts] #Res BW 1.0 MHz #VBW 3.0 MHz*
N [ 5205 D46 75 GHz 0.981 dBm N [ 5.196 64175 GHz 1.740 dBm
2 M ' 5.200 000 00 GHz -0940dBm BandPower 1872 MHz 1217 d8 2 N t 5200 000 00 GHz A0330Bm Band Power  19.07 MHz 11530 o8
3
i 4
§ 5
6 3
7 7
8 B
] 9
10 10
1 "
uea
e TN e
| iy grw. RMS EAug Type: R
NG e e Trig: Free R AglHeld: 100109 PN ida —e-  Trig: FreeRun AwglHold: 1001100
FGainL o Atten: 30 d8 Woaiatoni Aten: 30 ¢B
Ref Offset 10.46 0B Mkr1 5.238 13 Ref Offsot 1046 4B Akr1 §.237 92
Ref 30.00 dBm 10 datalv Ref 30.00 dBm
] g T
) e — . S—
'. |
|
| |
| Center 5.24000 GHz Span 35.00 MHz Center 5.24000 GHz Span 35.00 MHz
[#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts) #Res BW 1.0 MHz ) #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
L L LK Ay — S— 0 L — LR GRS E— C— N LT — )L S—
N f 5.238 13076 GHz 1246 dBm N t 5237 929 76 GHz 1916 dBm
zZ N ' 5.240 000 00 GHz 1.062dBm Band Fower 19,53 MHZ 114388 2z N () 5,240 000 00 GHz 0B458Bm Band Power  19.23 MHx 1736 d8
3 3
4 4
& 5
6 [
7 7
] 13
] 9
10 10
11 "
= -

Page 81 of 253
FORM ID: FCC_15E

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823, Korea
TEL: (031) 337-9902 FAX: (031) 213-5433

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



DATE: MAY 11, 2016

REPORT NO: 16K23301-E4V2
FCC ID: ABLSMT819C

UNII 5.2 GHz IEEE 802.11n HT20 mode
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UNII 5.2 GHz IEEE 802.11n HT40 mode
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REPORT NO: 16K23301-E4V2

FCC ID: ASLSMT819C

11. TRANSMITTER ABOVE 1 GHz

LIMITS

FCC §15.205 and §15.209

Frequency Range

Field Strength Limit

Field Strength Limit

(MHz) (uV/m) at 3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

DATE: MAY 11, 2016

FCC §15.407 (b)

(b) Undesirable emission limits. Except as shown in paragraph (b)(7) of this section, the
maximum emissions outside of the frequency bands of operation shall be attenuated in
accordance with the following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the
5.15-5.35 GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the
5.15-5.35 GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(3) For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the
5.47-5.725 GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

(4) For transmitters operating in the 5.725-5.85 GHz band:

(i) All emissions shall be limited to a level of -27 dBm/MHz at 75 MHz or more above or
below the band edge increasing linearly to 10 dBm/MHz at 25 MHz above or below
the band edge, and from 25 MHz above or below the band edge increasing linearly
to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5
MHz above or below the band edge increasing linearly to a level of 27 dBm/MHz at
the band edge.

(5) The emission measurements shall be performed using a minimum resolution bandwidth of
1 MHz. A lower resolution bandwidth may be employed near the band edge, when necessary,
provided the measured energy is integrated to show the total power over 1 MHz.

(6) Unwanted emissions below 1 GHz must comply with the general field strength limits set forth
in §15.209. Further, any U-NII devices using an AC power line are required to comply also
with the conducted limits set forth in §15.207.

(7) The provisions of §15.205 apply to intentional radiators operating under this section.

(8) When measuring the emission limits, the nominal carrier frequency shall be adjusted as
close to the upper and lower frequency band edges as the design of the equipment permits.
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REPORT NO: 16K23301-E4V2 DATE: MAY 11, 2016
FCC ID: ASLSMT819C

Note

- Limit translation to field strength level (FCC §15.407)
E[dBuV/m] = EIRP[dBm] + 95.2 = -27dBm + 95.2 = 68.2dBuV/m

E[dBuV/m] = EIRP[dBm] + 95.2 = -17dBm + 95.2 = 78.2dBuV/m

TEST PROCEDURE

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

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

Reference to KDB 789033 D02 v01r02 UNII part G) 6) c) Method AD:

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements and add duty cycle factor to the reading offset for
average measurements.

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

Note : Emission was pre-scanned from 9KHz to 30MHz; No emissions were detected which was
at least 20dB below the specification limit. Per FCC part 15.31(0), test results were not reported.
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