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

MODEL NUMBER : SM-J720M/DS, SM-J720M
FCC ID: A3SLSMJ720M

REPORT NUMBER: 4788364119-E4V1

ISSUE DATE: MAR 19, 2018

Prepared for
SAMSUNG ELECTRONICS CO., LTD.
129 SAMSUNG-RO, YEONGTONG-GU, SUWON-SI,
GYEONGGI-DO, 16677, KOREA

Prepared by
UL Korea, Ltd.
26th floor, 152, Teheran-ro, Gangnam-gu Seoul, 06236, Korea

Suwon Test Site: UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16675, Korea
TEL: (031) 337-9902
FAX: (031) 213-5433

ACCREDITED"

Testing
Laboratory

TL-637



REPORT NO: 4788364119-E4V1 DATE: MAR 19, 2018
FCC ID: ASLSMJ720M

Revision History

Rev. Issue Date Revisions Revised By
V1 03/19/18 Initial issue Junwhan Lee
Page 2 of 272
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15E

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675 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: 4788364119-E4V1 DATE: MAR 19, 2018
FCC ID: ASLSMJ720M

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS.......ccccicmrrriinsnnsssssss s sssssssssssss s s ssssmssss s s sssnsssnas 7
1.1. INTRODUCTION OF TEST DATA REUSE ...t 8
1.2 DIFFERENCQGE..........ooeoeoeeeeeeeeeeeeeeee ettt e e e e e e st a e e e e e e s sss st aaaaaeeeaans 8
1.3.  SPOT CHECK VERIFICATION DATA. ...ttt eesaeaaaaaeeaaan 8
1.4, REFERENCE DETAIL ..ottt e sttt e e e e e e e asnnneaaaaeeeeaas 9

2. TEST METHODOLOGY ....cuumitiiiiiiiiisssnnsnsssrimssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssnnnnnsses 10
3. FACILITIES AND ACCREDITATION......ccittiiiiiinnsmnnnnsssssssssssssssssssssssssssssssssssssssssssssnsssssnns 10
4. CALIBRATION AND UNCERTAINTY ...cooiiiiiiiinnmmnnnnnnnsssssssssssssssssssssssssssssssssssssssssnssnssnns 10
4.1. MEASURING INSTRUMENT CALIBRATION .....oooeeeeeeeieeeeee e 10
4.2.  SAMPLE CALCULATION. ...t ettt e ettt e e e e e e s 10
4.3.  MEASUREMENT UNCERTAINTY ..ottt a e e 11
5. EQUIPMENT UNDER TEST .....cciiiiiiiemmmrrrrinnsnssssssssnsnnsssssssssssss s sssssssssssssssssssssssssssssssnss s 12
5.1, DESCRIPTION OF EUT ..ottt ettt e ettt aaa e e e e sssssnnnees 12
5.2.  MAXIMUM QUTPUT POWER ........eeeeeeeeeeeeeeete ettt estaa e e e e e asssnnnnees 12
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ...t 13
5.4. WORST-CASE CONFIGURATION AND MODE..............ccooeeeeeeeeeeeecceeeaee e 13
5.5, DESCRIPTION OF TEST SETUP ...ttt eesneees 14
6. TEST AND MEASUREMENT EQUIPMENT .......ooiiiiiniinnmmsnnnssssssssssssssss s ssssssssssssssssnnes 16
7. SUMMARY TABLE ... s s s s mm s e s s e e ammmnnn s e s 17
8. MEASUREMENT METHODS.........ccooocririiirissssssscnsnssessssssssssss s s s s ssssssssssssssssssesssssssnnnnnssnnes 18
9. REFERENCE MEASUREMENTS RESULTS .......cccoiiiiiiisemesnnnrsssssssssssssssssssssssssssssssssnns 19
9.1. ON TIME AND DUTY CYCLE RESULTS......oooeeeeeeeeeeeeeee et 19
9.2 DUTY CYCLE PLOTS ...ttt ettt a e e e e e e ssseaaaae s 19
9.3, 26 AB BANDWIDTH ...ttt ettt ettt e e e e aaaaaaes 22
9.3.1.  802.11a MODE IN THE 5.2 GHZ BAND......ooii it 23
9.3.2. 802.11n HT20 MODE IN THE 5.2 GHZ BAND .......outiiiiiiiiiieieeeeee e 23
9.3.3.  802.11n HT40 MODE IN THE 5.2 GHZ BAND ........ottiiiieiiieeieeeee e 23
9.3.4. 802.11ac VHT80 MODE IN THE 5.2 GHZ BAND......cooviiiiiiiieeeeee e 23
9.3.5. 802.11a MODE IN THE 5.3 GHZ BAND....ccoiiiiiiiiiiieee e 24
9.3.6. 802.11n HT20 MODE IN THE 5.3 GHZ BAND ........ottiiiieiiiiieeeee e 24
9.3.7. 802.11n HT40 MODE IN THE 5.3 GHZ BAND ........uttiiiieeiiieieeeeee e 24
9.3.8. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND.......covviiiiiiiieeeee e 24
9.3.9. 802.11a MODE IN THE 5.5 GHZ BAND.....cooiiiiiieeeeee e 25
9.3.10. 802.11n HT20 MODE IN THE 5.5 GHZ BAND ........ottiiiieeiiieeeeee e 25

Page 3 of 272
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15E

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675 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:

4788364119-E4V1 DATE: MAR 19, 2018

FCC ID: ASLSMJ720M

9.3.11. 802.11n HT40 MODE IN THE 5.5 GHZ BAND ......ciiiiiiieeeeeeee e 25
9.3.12. 802.11ac VHT80 MODE IN THE 5.5 GHZ BAND.......ccoirmiiieieeeeeeeeeceee e 25
9.3.13. 802.11a MODE IN THE 5.8 GHZ BAND........cootttiee e 26
9.3.14. 802.11n HT20 MODE IN THE 5.8 GHZ BAND ......ciiiiiiiieeeeeee e 26
9.3.15. 802.11n HT40 MODE IN THE 5.8 GHZ BAND ......cceiiiiiiieeeee e 26
9.3.16. 802.11ac VHT80 MODE IN THE 5.8 GHZ BAND........cooovvttieeeieeeeeeeeeee e 26
9.3.17. 26 dB BANDWIDTH PLOTS ...ttt e e et e e e e e e eeees 27
9.4, 99% BANDWIDTH. ...ttt e et e e e e e e e e et esnae e e 41
9.4.1. 802.11a MODE IN THE 5.2 GHZ BAND........oomttteee e 42
9.4.2. 802.11n HT20 MODE IN THE 5.2 GHZ BAND ......uoiiiiiiiieeee e 42
9.4.3. 802.11n HT40 MODE IN THE 5.2 GHZ BAND ......oiiiiiiieeeeeeee e 42
9.4.4. 802.11ac VHT80 MODE IN THE 5.2 GHZ BAND.......ccoiiieeeeee e 42
9.4.5. 802.11a MODE IN THE 5.3 GHZ BAND........oottitieeieeeeeeeeeee e 43
9.4.6. 802.11n HT20 MODE IN THE 5.3 GHZ BAND .......ciiiiiiiiieeeee e 43
9.4.7. 802.11n HT40 MODE IN THE 5.3 GHZ BAND ......oiiiiiiieeeeeee e 43
9.4.8. 802.11ac VHT80 MODE IN THE 5.3 GHZ BAND........cooiiiiiieeeieeeeeeeeeee e 43
9.4.9. 802.11a MODE IN THE 5.5 GHZ BAND........oottitieee e 44
9.4.10. 802.11n HT20 MODE IN THE 5.5 GHZ BAND ......oiiiiiiieeeeee e 44
9.4.11. 802.11n HT40 MODE IN THE 5.5 GHZ BAND ......coiiiiiiieeeeeee e 44
9.4.12. 802.11ac VHT80 MODE IN THE 5.5 GHZ BAND.......ccooiiiiieee e 44
9.4.13. 802.11a MODE IN THE 5.8 GHZ BAND.........comttteee e 45
9.4.14. 802.11n HT20 MODE IN THE 5.8 GHZ BAND ......oiiiiiiieeeeeeee e 45
9.4.15. 802.11n HT40 MODE IN THE 5.8 GHZ BAND .......ciiiiiiiieieeee e 45
9.4.16. 802.11ac VHT80 MODE IN THE 5.8 GHZ BAND........cooivvtieieeeeeeeeeeeeee e 45
9.4.17. 99% BANDWIDTH PLOTS ... oottt e e e e et e e e e e e eeeenes 46
10. ANTENNA PORT TEST RESULTS ....ccooiiirriireecccesssssrrrsssmmssssssssssssssnmmnssssssssssssnnnnmnsssnes 60
10.1. B AB BANDWIDTH ...ttt et e tae e ee e 60
10.1.1. 802.11a MODE IN THE 5.8 GHZ BAND.......ovveiiiieeeeeeeeee e 61
10.1.2. 802.11n HT20 MODE IN THE 5.8 GHZ BAND ........cooviiieieeeeeeeeeeeeee e 61
10.1.3. 802.11n HT40 MODE IN THE 5.8 GHZ BAND .......coiiviiiieieeeeeeeeeeee e, 61
10.1.4. 802.11ac VHT80 MODE IN THE 5.8 GHZ BAND........oovveiiiieieiieeeeeee e, 61
10.1.5. 6 dB BANDWIDTH PLOTS ..ottt e e 62
10.2. OUTPUT POWER AND PPSD ...t 66
10.2.1. 802.11a MODE IN THE 5.2 GHZ BAND.......ouuiiiiieeeeeeeee e 67
10.2.2. 802.11n HT20 MODE IN THE 5.2 GHZ BAND .......coiieieeeeeeeeeeeeeeee e 68
10.2.3. 802.11n HT40 MODE IN THE 5.2 GHZ BAND .......coiiiiiieieeeeeeeeeeeee e, 69
10.2.4. 802.11ac VHT80 MODE IN THE 5.2 GHZ BAND........covviiieieiiieieeeee e, 70
10.2.5. 802.11a MODE IN THE 5.3 GHZ BAND.......ovveiieieeeeeeeee e 71
10.2.6. 802.11n HT20 MODE IN THE 5.3 GHZ BAND .......coiieieeieeeeeeeeeeeeee e 72
10.2.7. 802.11n HT40 MODE IN THE 5.3 GHZ BAND .......coiiiiiieeeeeeeeeeeee e, 73
10.2.8. 802.11ac VHT80 MODE IN THE 5.3 GHZ BAND........couviiieieeiiieeeeeee e, 74
10.2.9. 802.11a MODE IN THE 5.5 GHZ BAND.......ovuiiieeeeeeeeeeeeeeeeeeeeee e 75
10.2.10. 802.11n HT20 MODE IN THE 5.5 GHZ BAND ......ccoiiiiiieieeeeeeeeeeeeee e, 76
10.2.11. 802.11n HT40 MODE IN THE 5.5 GHZ BAND ......ccoiiiieeieeeeeeeeeeeeee e 77
10.2.12. 802.11ac VHT80 MODE IN THE 5.5 GHZ BAND.......oovvveieeiieeieeeeeee e, 78
10.2.13. 802.11a MODE IN THE 5.8 GHZ BAND.......ovuiiieieeeeeeeeee e 79
10.2.14. 802.11n HT20 MODE IN THE 5.8 GHZ BAND .......cooiviitieee e 80
10.2.15. 802.11n HT40 MODE IN THE 5.8 GHZ BAND ........cooveiteieeeeeeeeeeeeeee e 81
10.2.16. 802.11ac VHT80 MODE IN THE 5.8 GHZ BAND.......oovvveiieieeeeeeeeee e, 82
Page 4 of 272

UL Korea, Ltd.

Suwon Laboratory FORM ID: FCC_15E

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675 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: 4788364119-E4V1 DATE: MAR 19, 2018
FCC ID: ASLSMJ720M

10.2.17. 802.11a MODE AT STRADDLE CHANNEL.......cciiiiiiieeee e 83
10.2.18. 802.11n HT20 MODE AT STRADDLE CHANNEL ...t 84
10.2.19. 802.11n HT40 MODE AT STRADDLE CHANNEL .......covviiiiiiiiieeee e, 85
10.2.20. 802.11ac80 VHT80 MODE AT STRADDLE CHANNEL........ccooiiiiiiieeeeeeeee 86
10.2.21. OUTPUT POWER AND PPSD PLOTS ... .o 87

11. TRANSMITTER ABOVE 1 GHz.......coocccccecmmeirrinnssssssss s s s s s ssssssss s s s s s s s s ssssmmsns s s senas 105
11.1. L2 € ] PR 107
11.1.1. TX Above 1GHz 802.11a MODE IN THE 5.2GHz BAND.........ccoeviiiiiiiieeeeeees 107
11.1.2. TX Above 1GHz 802.11n HT20 MODE IN THE 5.2GHz BAND .........cccceeveeriennens 115
11.1.3. TX Above 1GHz 802.11n HT40 MODE IN THE 5.2GHz BAND .........ccccceveeieinnnes 123
11.1.4. TX ABOVE 1GHz 802.11ac VHT80 MODE IN THE 5.2GHz BAND .........cceveeeennneee 129
11.2. LG € 4R 133
11.2.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHZ BAND ........cccvvviiiieeeeiees 133
11.2.2. TX ABOVE 1GHz 802.11n HT20 MODE IN THE 5.3GHz BAND .........cccvveeieiinnnns 141
11.2.3. TXABOVE 1GHz 802.11n HT40 MODE IN THE 5.3GHz BAND .........cccevvviiinnnee 149
11.2.4. TX ABOVE 1GHz 802.11ac VHT80 MODE IN THE 5.3GHz BAND ..........cceeeeeennnns 155
11.3. 5.5-5.6 GHZ.......eeeeeeeeeeeeeeeeeeeeee et e e e e aaaaa s 159
11.3.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.5 GHzZ BAND ... 159
11.3.2. TX ABOVE 1GHz 802.11n HT20 MODE IN THE 5.5GHz BAND..........cccvveeiinnnne. 171
11.3.3. TX ABOVE 1GHz 802.11n HT40 MODE IN THE 5.5GHz BAND .........cccvvveieinnnnns 183
11.3.4. TX ABOVE 1GHz 802.11ac VHT80 MODE IN THE 5.5GHz BAND .........ccceeeeeennnene 195
11.4. LS C ] -4 USRS 203
11.4.1. TX ABOVE 1GHz 802.11a MODE IN THE 5.8GHz BAND ..........ccccvmiiiieeeeeeeis 203
11.4.2. TX ABOVE 1GHz 802.11n HT20 MODE IN THE 5.8GHz BAND .........cccvvveiiiinnnns 213
11.4.3. TX ABOVE 1GHz 802.11n HT40 MODE IN THE 5.8GHz BAND..........cccvveviennnnes 223
11.4.4. TX ABOVE 1GHz 802.11ac VHT80 MODE IN THE 5.8GHz BAND .........cccceeeeennens 231

12. WORST-CASE BELOW 1 GHz (in the 5.2 GHz Band)......ccccceevrisismmmmmnnnnnnnsssssssssssssnnnns 237
13. AC POWER LINE CONDUCTED EMISSIONS.........cccconnmmmmmmnnnnnsssssmnsssssssssssssssssssssssnas 239
14. DYNAMIC FREQUENCY SELECTION......cccscsmmmmrrimnnsssssnmsnnssssnssssssssssssss s s ssssssssssssssssssnnas 242
14.1. OVERVIEW. ... 242
200 00t R T 1V SO 242
14.1.1. TEST AND MEASUREMENT SYSTEM ...t 246
14.1.2. SETUP OF EUT ..ottt e e e e e e e e e e e e e e annes 249
14.1.3. DESCRIPTION OF EUT ...ttt e e e e e e e e e 250
14.2. RESULTS FOR 20 MHZ BANDWIDTH. ... 251
14.2.1. TEST CHANNEL ....ooetiiiiee et e e e e e e e e e eaanes 251
14.2.2. RADAR WAVEFORM AND TRAFFIC ...t 251
14.2.3. OVERLAPPING CHANNEL TESTS ...t e e e 253
14.2.4. MOVE AND CLOSING TIME ....ouiiiiiiieei it e e e 253
14.3. RESULTS FOR 40 MHZ BANDWIDTH. ..o 256
14.3.1. TEST CHANNEL ....oeiiieiiiie et e e e e e e e e e e e e e e e annes 256
14.3.2. RADAR WAVEFORM AND TRAFFIC ... . 256
14.3.3. OVERLAPPING CHANNEL TESTS.....ooiiiiiiiie e 258
14.3.4. MOVE AND CLOSING TIME ....outtiiiiieei ettt e e e e e e 258

Page 5 of 272
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15E

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675 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: 4788364119-E4V1 DATE: MAR 19, 2018

FCC ID: ASLSMJ720M

14.4. RESULTS FOR 80 MHZ BANDWIDTH. ...ccccoeeeeeeeeeeeeeeeee e 261
1441, TEST CHANNEL ....oeiiieiee ettt e e e e 261
14.4.2. RADAR WAVEFORM AND TRAFFIC ...t 261
14.4.3. OVERLAPPING CHANNEL TESTS ... e 263
14.4.4. MOVE AND CLOSING TIME ....outiiiiiiiiiiiiieieeeee ettt 263

15. SETUP PHOTOS......ceiiiiiiiiissssssmsss s s sssssssssssssss s s s ssssssssssssssss s sesssssssssssnsssssssssssssnnnnnnsssnsnss 266
Page 6 of 272
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15E

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675 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: 4788364119-E4V1 DATE: MAR 19, 2018
FCC ID: ASLSMJ720M

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac and ANT+
MODEL NUMBER: SM-J720M/DS, SM-J720M

SERIAL NUMBER: R38K10A6F9Z (RADIATED, Original);

R38K10A728Y, R38K10A6KCP (CONDUCTED, Original);
R38K204GQND (RADIATED, Spot check);
R38K10BCS4E, R38K204GW7X (CONDUCTED, Spot check);

DATE TESTED: FEB 12, 2018 - MAR 02, 2018 (Original);
MAR 06, 2018 - MAR 09, 2018 (Spot check)

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:
SungGil Park Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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REPORT NO: 4788364119-E4V1
FCC ID: ASLSMJ720M

DATE: MAR 19, 2018

1.1.

INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: ABLSMJ720F UNIl WLAN(FCC CFR 47 Part 15E).
And the applicant takes full responsibility that the test data as referenced in this report represent
compliance for this FCC ID.

1.2.

DIFFERENCE

The FCC ID: ABLSMJ720M shares the same enclosure and circuit board as FCC ID:
A3LSMTJ720F. The WLAN antennas and surrounding circuitry and layout are identical between

these two units.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMJ720F remains representative of FCC ID: ABLSMJ720M. The test data of FCC ID:
A3LSMJ720F being submitted for this application to cover WLAN features.

Also SM-J720M/DS and SM-J720M are same hardware, but for different number of SIM card
slot.SM-J720M has one slot and SM-J720M/DS is dual SIM version.
SM-J720M/DS used for the spot check tests.

1.3. SPOT CHECK VERIFICATION DATA
Original model Spot check model
Band | TestItem Mode Frequency | TestLimit | SM-J720F/DS Results | SM-J720M/DS Results | Deviation Remark
FCC ID : A3LSMJ720F | FCC ID : A3LSMJ720M
Band Edge| 802.11 ac VHT80 | 5210 MHz| 54 dBuV/m 51.16 dBuV/m 48.22 dBuV/m -2.94 dB
RSE 802.11 a 5240 MHz| 54 dBuV/m 45.21 dBuV/m 43.86 dBuV/m -1.35dB
Band Edge| 802.11 n HT40 |5310 MHz| 54 dBuV/m 51.96 dBuV/m 50.09 dBuV/m -1.87 dB
UNII RSE 802.11 n HT20 |5260 MHz| 54 dBuV/m | 46.07 dBuV/m 43.33 dBuV/m | -2.74dB
(vsvcli.:zN) Band Edge| 802.11 n HT40 |5510 MHz|68.2 dBuV/m| 64.83 dBuV/m 65.47 dBuV/m | 0.64 dB
RSE 802.11 n HT40 [5670 MHz| 54 dBuV/m 42.84 dBuV/m 44.99 dBuV/m 2.15dB
Band Edge| 802.11 n HT20 |5745 MHz| -27 dBm -38.19 dBm -40.26 dBm -2.07 dB
RSE 802.11 n HT20 |5745 MHz| 54 dBuV/m 47.63 dBuV/m 46.35 dBuV/m -1.28 dB

Comparison of two models, higher deviation is within 3dB range and all test results are under
FCC Technical Limits.
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1.4.

REFERENCE DETAIL

Reference application that contains the reused reference data.

Equipment | Reference 1726 Reference el :
Class FCC ID Grant/Permissive Aoplication Test/RF | Report Tittle / Section
Change PP Exposure
FCC Report DTS
4788334019- Test WLAN
E1V3 .
All sections
DTS A3LSMJ720F Grant
4788334019- Test FCC Report BLE
E2V2 All sections
4788334019- FCC Report BT /
DSS A3LSMJ720F Grant E3V3 Test All sections
FCC Report UNII
NIl A3LSMJ720F Grant 4788334019 | 1o WALN /
E4V2 .
All sections
4788334019- FCC Report ANT+ /
DXX A3LSMJ720F Grant E5V3 Test All sections
FCC Report WWAN /
4788334019- All sections
PCE A3LSMJ720F Grant EBV2 Test (Except Conducted
Output Power)
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with following methods.

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

KDB 789033 D02 General UNII Test Procedures New Rules v02r01

KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02

KDB 905462 D03 UNII Clients Without Radar Detection New Rules v01r02
ANSI C63.10-2013.

ok~ wN =

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, 16675, 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
<] Chamber 2
X] Chamber 3

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 3.86 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 a GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac and ANT+.
This test report addresses the NIl (UNII) operational mode.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Output Power Output Power
Range Mode
[MHz] [dBm] [mW]
802.11a 14.79 30.13
5180 - 5240
802.11n HT20 14.74 29.81
5190 - 5230 802.11n HT40 12.58 18.10
5210 802.11ac VHTS0 10.93 12.38
802.11a 15.18 32.95
5260 -5320
802.11n HT20 14.95 31.25
5270 - 5310 802.11n HT40 12.70 18.62
5290 802.11ac VHT80 11.21 13.23
802.11a 15.14 32.62
5500 - 5720
802.11n HT20 15.11 32.43
5510 - 5710 802.11n HT40 12.94 19.67
5530 - 5690 802.11ac VHTS80 11.38 13.74
802.11a 15.19 33.00
5745 - 5825
802.11n HT20 15.18 32.95
5755 - 5795 802.11n HT40 13.08 20.32
5775 802.11ac VHTS0 10.53 11.31
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

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

Frequency Range Antenna Gain
[MHz] [dBi]
51 5%N—”51250 2.84
52;]3' ! 2950 2.84
54%l ! ggzs 055
572%N—”53850 051

5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission below 1GHz and power line conducted emission were performed with the
EUT set to transmit at the channel with highest output power as worst-case scenario.

Radiated emission above 1GHz was performed with the EUT set to transmit low/mid/high
channels.

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
802.11n HT20 mode: MCSO0
802.11n HT40 mode: MCSO
802.11ac VHT80 mode: MCSO

802.11ac VHT20 and VHT40 mode are covered by 802.11n HT20 and HT40 mode.
802.11n HT20 and HT40 mode are more worst than 802.11ac VHT20 and VHT40 mode on the
baseline scan.

Note : All radiated and power line conducted tests were performed connected with earphone
and charger for evaluation of worst case mode.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG EP-TA50EWE DK5J112VS/A- E N/A
Data Cable SAMSUNG ECB-DU68WE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A
/0 CABLES
1/0 Cable List
Cable (Port # of identical [Connector ([Cable Type |Cable Remarks
No ports Type Length (m)
1 DC Power Mini-USB Shielded 1.2m N/A
2 Audio 2 Mini-Jack | Unshielded 1.2m 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.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

HEADSET

AC ADAPTER

RECEIVER

MAIN POWER SOURCE

Page 15 of 272

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15E
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675 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: 4788364119-E4V1
FCC ID: ASLSMJ720M

DATE: MAR 19, 2018

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 08-31-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 09-14-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-31-19
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
Antenna, Horn, 18 GHz ETS 3115 00161451 03-10-19
Antenna, Horn, 18 GHz ETS 3117 00168724 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00168717 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00205959 11-29-18
Antenna, Horn, 40 GHz ETS 3116C 00166155 12-04-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 11-13-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-09-18
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-18
Preamplifier, 1000 MHz Sonoma 310N 370599 08-10-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-11-18
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-08-18
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-08-18
Average Power Sensor Agilent/HP U2000 MY54270007 08-08-18
Attenuator PASTERNACK PE7087-10 A001 08-08-18
Attenuator PASTERNACK PE7087-10 A008 08-08-18
Attenuator PASTERNACK PE7087-10 2 08-10-18
Attenuator PASTERNACK PE7087-10 A009 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100439 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100457 08-08-18
EMI Test Receive, 44 GHz R&S ESW44 101590 08-09-18
EMI Test Receive, 3 GHz R&S ESR3 101832 08-07-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-11-18
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-11-18
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-11-18
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 10-26-19
LISN R&S ENV-216 101837 08-09-18
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

AC Line Conducted software UL UL EMC Ver 9.5
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7. SUMMARY TABLE

(h)(2)

FCC Part Test Description Test Limit Test Test Result
Section Condition
15.407(e) 6dB Band width (5.8Ghz) 500KHz PASS
15.407 TX Cond. Power 5.15-2.25, 5.25- <24dBm or PASS
(@)2) 5.35 & 5.47-5.725 11+10Log(OBW)
15.407 < 30dBm or
(@)(3) TX Cond. Power 5.725-5.825 17+10Log(OBW) Condcuted PASS
15.407 PSD (5.2,5.3,5.5GHz) <11dBm PASS
(@)(5)
1 (2)?2)7 PSD (5.8GHz) 30dBm per 500kHz PASS
15.207 (a) |AC Power Line conducted Section 10 PASS
emissions
Radiated
15.407 (b) . . .
& 15.209 Radiated Spurious Emission < 54dBuV/m PASS
15.407 . .
Dynamic Frequency Selection N/A Condcuted PASS
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8. MEASUREMENT METHODS

On-Time and Duty Cycle : KDB 789033 D02 v02r01, Section B.

6dB Emission BW : KDB 789033 D02 v02r01, Section C.2.

26dB Emission BW : KDB 789033 D02 v02r01, Section C.1.

99% Occupied BW : KDB 789033 D02 v02r01, Section D.

Conducted Output Power : KDB 789033 D02 v02r01, Section E.2.d(Method SA-2)

Power Spectral Density : KDB 789033 D02 v02r01, Section F.

Unwanted emissions in restricted bands : KDB 789033 D02 v02r01, Section G.

Unwanted emissions in non-restricted bands : KDB 789033 D02 v02r01, Section G.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2.
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9. REFERENCE MEASUREMENTS RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 D02 v02r01 Zero-Span Spectrum Analyzer Method.

9.1. 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 2.707| 2.783 0.973| 97.3% 0.12 0.369
802.11n HT20 2.515| 2.591 0.971| 97.1% 0.13 0.398
802.11n HT40 1.232| 1.301 0.947| 94.7% 0.24 0.812
802.11ac VHT80 0.596( 0.665 0.896| 89.6% 0.48 1.678

9.2. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE

BN Keysight Spectrum Analyzer - Swept SA ===
RL | RF [50Q DC [ CORREC | | SENSE:INT] | ALIGN AUTO | 02:08:09 PMFeb 12, 2018
Trig Delay-2.000 ms #Avg Type: RMS TRAGE] 3456
PNO: Fast -»—  1rig: RF Burst TYPE| WA
IFGain:Low Atten: 40 dB peTlP

10 dBidiv_ Ref 30.00 dBm
Log

200}

10,0 [T T W ST TR oy Wy

000

-oao

=200

300
400

-50.0
0.0

Center 5.500000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 7.500 ms (20001 pts)

B
1 N 2.061 ms .
2.707 ms (A) 3.43dB
2783 ms (A) 1.69 dB
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| DUTY CYCLE 802.11n HT20 MODE |
—To e

Keysight Spectrum Analyzer - Swept SA

RL RF [s0g DC | CORREC |

| SENSE:INT| | ALIGN AUTO |

02:09:17 PMFeb 1

PNO: Fast
IFGain:Low

Trig Delay-2.000 ms #Avg Type: RMS
~»— Trig:RF Burst

Atten: 40 dB

TRACE|

TYPE| Wi

Ref 30.00 dBm

10 dB/div
Log

200
100

0.00

-ioa

=200

-300

-00

500

0.0

Center 5.500000000 GHz
Res BW 8 MHz

2.067 ms
2.515ms (A)
2.591 ms (A)

N

1 t
2 A

t (A}
t (A}

MsG | ) Alignment Completed

#VBW 50 MHz

WA MobETRC[c] X ] v ] FURcron [0

16.98 dBm
132dB
0.61dB

Sweep 7.500 ms (20001 pts)

Span 0 Hz

FUNCTION VALUE

DUTY CYCLE 802.11n HT40 MODE

Keysight Spectrum Analyzer - Swept SA

| =R

RL | RF [s0Q DC [ CORREC |

ALIGN AUTO |

SENSE:INT]

02:11:02 PMFeb 12,2018

Trig Delay-1.000 ms #Avg Type: RMS

PNO: Fast -»—  1rig: RF Burst
IFGain:Low

Atten: 40 dB

TRACE[1 2345
TYPE[Wrassay
DET|

Ref 30.00 dBm

10 dB/div
Log

0.0 ‘

100
000

-0a

-200

-300

-00

-50.0

600

Center 5510000000 GHz
Res BW 8 MHz

1 N t

t (A)
t (4l

1.075ms
1.232 ms (A)
1.301 ms (A)

Cocvm~NaaR

=
@
2]

#VBW 50 MHz

FUNCTION ] FUNCTIO WiDTH

6.54 dBm
533 dB
-0.10dB

Span 0 Hz
Sweep 3.000 ms (20001 pts)
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DUTY CYCLE 802.11ac VHT80 MODE

=

BN Keysight Spectrum Analyzer - Swept SA
RL | RF [s0Q DC [ CORREC |

| SENSE:INT]

ALIGN AUTO

02:12:49 PMFeb 12, 2018

I
#Avg Type: RMS

Trig Delay-1.000 ms

PNO: Fast -»—  1rig: RF Burst
IFGain:Low

Atten: 40 dB

TRACE[1 23456
TYPE[Wrrasray
peT|P

10 dBidiv__ Ref 30.00 dBm
Log

G

Center 5530000000 GHz
Res BW 8 MHz

400.1 us
596.0 us (A)
665.2 us (A)

Cocvm~NanR

=
@
]

#VBW 50 MHz

1 N t

-0.73dBm
237dB
0.86 dB

Span 0 Hz
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9.3. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v02r01: The transmitter output is
connected to a spectrum analyzer with the RBW set to approximately 1% of EBW, the VBW >
RBW, peak detector and max hold.

NOTE

e (Calculation for 26dB Bandwidth of UNII-2C and UNII-3 Straddle Channel

ex) Fundamental frequency : 5720MHz
o 26dB BW :21.00MHz
o Turning Frequency : 5725MHz
o 26dB Bandwidth of UNII-2C band Portion
= (5725 - (5720 - (21.00/ 2)) = 15.50 MHz
o 26dB Bandwidth of UNII-3 band Portion
= (5720 + (21.00/ 2) -5725) = 5.50 MHz
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RESULTS
9.3.1. 802.11a MODE IN THE 5.2 GHz BAND
Frequency 26 dB Bandwidth

h I
Channel |\ ihz) [MHz]
Low 5180 20.57
Mid 5200 20.93
High 5240 20.47
Worst 20.93

9.3.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Low 5180 23.79
Mid 5200 24.51
High 5240 23.29
Worst 24.51

9.3.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Frequency 26 dB Bandwidth
Ch |
anne [MHz] [MHz]
Low 5190 42.21
High 5230 42.77
Worst 42.77

9.3.4. 802.11ac VHT80 MODE IN THE 5.2 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Mid 5210 99.44
Worst 99.44

Page 23 of 272

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15E
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675 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: 4788364119-E4V1 DATE: MAR 19, 2018

FCC ID: ASLSMJ720M

9.3.5. 802.11a MODE IN THE 5.3 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5260 20.19
Mid 5300 20.87
High 5320 20.43
Worst 20.87

9.3.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5260 26.13
Mid 5300 26.47
High 5320 23.47
Worst 26.47

9.3.7. 802.11n HT40 MODE IN THE 5.3 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5270 42.11
High 5310 42.10
Worst 4211

9.3.8. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Worst 105.20
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9.3.9. 802.11a MODE IN THE 5.5 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5500 20.53
Mid 5580 20.57
High 5700 20.50
Straddle 5720 15.42
Worst 20.57

9.3.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND

Channel | ' reauency 26 dB Bandwidth
[MHz] [MHz]
Low 5500 24.87
Mid 5580 21.77
High 5700 21.22
Straddle 5720 17.37
Worst 24.87

9.3.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5510 41.85
Mid 5590 41.94
High 5670 41.76
Straddle 5710 35.90
Worst 41.94

9.3.12. 802.11ac VHT80 MODE IN THE 5.5 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5530 85.88
High 5610 103.20
Straddle 5690 87.85
Worst 85.88
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9.3.13. 802.11a MODE IN THE 5.8 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Straddle 5720 5.42
Low 5745 20.34
Mid 5785 20.40
High 5825 21.96
Worst 21.96

9.3.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Straddle 5720 7.37
Low 5745 21.99
Mid 5785 24.73
High 5825 22,72
Worst 24.73

9.3.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Straddle 5710 5.90
Low 5755 42.34
High 5795 42.33
Worst 42.34

9.3.16. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Straddle 5690 17.85
Middle 5775 81.14
Worst 81.14
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9.3.17. 26 dB BANDWIDTH PLOTS

UNII 5.2 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

Yeyaght Spectrum Anatyoe - Occupred W = Tered sreion Araes  Coreped W =

fL = 0a RREC iSE 1 LIGH AUTO 00.53:20 PMFed 25, 2018 kL 5 o SENSEIN ot 05:54:24 PHFSD 20, 2018

] Center Freq: 5.180000000 GHz Radio Std: None ] Center Freq: 5.200000000 GHz Radio Std: None
e Trig: FreeRun Avg|Held: 1001100 e Trig:FreeRun AvglHold: 100/100
HFGainLow #Atten: 40 0B Radio Device: BTS AFGainLow #Anen: 40 dB Radio Device: 8TS

dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 5.18 GHz Span 40 MHz Center 5.2 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 19.9 dBm Occupied Bandwidth Total Power 19.8 dBm

16.679 MHz 16.652 MHz

Transmit Freq Error -32.257 kHz OBW Power 98.00 % Transmit Freq Error -25.329 kHz OBW Power 99.00 %

x dB Bandwidth 20.57 MHz x dB -26.00 dB x dB Bandwidth 20.93 MHz x dB -26.00 dB
usc amamus sa Smans

11a Mode High Channel

Keyssght Spectrum Analyzer - Occupied BW
AL R 0a

H#FGainiLow

Center Freq: 6.240000000 GH;
o Trig: FreeRun

iz
Avg|Hold: 100100
#Anen: 40 d8

o fla
05:55:24 PMFeb 26, 2018
Radio Std: Nane

Radio Device: BTS

dBidiv Ref 30.00 dBm

d
Log

TaTUS)

Center 5.24 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 20.0 dBm
16.690 MHz
Transmit Freq Error -35.226 kHz OBW Power 98.00 %
x dB Bandwidth 20.47 MHz x dB -26.00 dB
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REPORT NO: 4788364119-E4V1

FCC ID: ASLSMJ720M

DATE: MAR 19, 2018

UNII 5.2 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Mlddle Channel

=

Vo g s Oreed oW T P o IOl ==
I 07:04557 PHFeh 26, 2018 i 07:07:18 PMFeb 26, 2018
| “Gemter Freg: 5180000000 GHz Radio Std: None | "Cemer Freg: 5200000000 G Radio Std: None
cr- Trig: FreeRun ‘Avg|Hold: 100100 e Trig:FreeRun “AvalHold: 1001100
AFGainiLow #atten: 40 0B Radio Device: BTS AFGaindow #atten: 40 4B Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 5.18 GHz Span 40 MHz Center 5.2 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 20.0 dBm Occupied Bandwidth Total Power 19.8 dBm
17.722 MHz 17.716 MHz
Transmit Freq Error -13.389 kHz OBW Power 98.00 % Transmit Freq Error -12.498 kHz OBW Power 99.00 %
x dB Bandwidth 23.79 MHz x dB -26.00 dB x dB Bandwidth 24.51 MHz x dB -26.00 dB
usc amamus sa Smans

11n HT20 Mode ngh Channel

Vo g s Oreed oW =l
I 07:08:40 PHFeh 26, 2018
| Gemter Freg: 5240000000 GHz Radio Std: None
w Trig: FreeRun Avg|Hold: 100100
HIFGainiLow Radio Device: BTS
0 dBldiv Ref 30.00 dBm
Log
Center 5.24 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 20.2 dBm
17.727 MHz
Transmit Freq Error -5.275 kHz OBW Power 98.00 %
x dB Bandwidth 23.29 MHz x dB -26.00 dB
s
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REPORT NO: 4788364119-E4V1

FCC ID: ASLSMJ720M

DATE: MAR 19, 2018

UNII 5.2 GHz IEEE 802.11n HT40 mode

rev-;muumnmmu Occupied EW. ol rqmsoeummw ‘Occupied BN R
I 17:23:35 P Feh 26, 2018 i 54 PhFeh 26,2018
| Center Frag: 5.190000000 GHz Radio Std: None ! | Camer Frag: 5230000000 GHz Readio Suc: Name
e Trig: Free Run Avg|Hold: 100100 e Trig:FreeRun AvglHold: 1001100
HFGoiniLow #atten: 40 0B Radio Device: BTS AFGaindow #atten: 40 4B Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dlB/div Ref 30.00 dBm

Log Log
Center 5.19 GHz Span 80 MHz Center 5.23 GHz Span 80 MHz
_#Rr:_s B!I\_l 39_0 kHz WB_W 1.2 MHz Sww_p_ 1.333 ms #Rn_as BW 300 kH_z #VBW 1; MHz szﬂl _1_.3:!3_rn5

Occupied Bandwidth Total Power 18.3 dBm Occupied Bandwidth Total Power 18.9 dBm

37.635 MHz 37.502 MHz

Transmit Freq Error -48.688 kHz OBW Power 98.00 % Transmit Freq Error 125.16 kHz OBW Power 99.00 %

x dB Bandwidth 42.21 MHz xdB -26.00 dB x dB Bandwidth 42.77 MHz x dB -26.00 dB
5 p— w5 g Alignment Completed p—

UNII 5.2 GHz IEEE 802.11ac VHT80 mode

11ac VHT80 Mode Middle Channel

R —— =
I :40 P Fe 26, 2018
| Center Frag 52|mouoocnz Racio Sed- o
e Trig: FreeRun Avg|Hold: 100100
HFGainLow #Atten: 40 0B Radio Devics: BTS

10 dBidiv Ref 30.00 dBm
Log
Center 5.21 GHz Span 160 MHz
I#Res BW 1 MHz #VBW 3 MHz Sweep 1.333ms

Occupied Bandwidth Total Power 17.7 dBm

75.592 MHz
Transmit Freq Error 34.313 kHz OBW Power 99.00 %
x dB Bandwidth 99.44 MHz xdB -26.00 dB
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REPORT NO: 4788364119-E4V1

FCC ID: ASLSMJ720M

DATE: MAR 19, 2018

UNII 5.3 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Mlddle Channel

Keysgh Spetnm Arayer - Gecupea BV = e pecnm s Ol B =
KL 0 T Pireh 28,2018 KL i u 06:55:47 PhFeh 26, 2018
| “Gemter Freg: 5260000000 GHz Radio S Noma | “Cemter Frag: 5300000000 GHz Radio Std: None
e Trig: FreeRun Avg|Hold: 100100 e Trig:FreeRun AvglHold: 1001100
HFGoiniLow #atten: 40 0B Radio Device: BTS AFGaindow #atten: 40 4B Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
I |
1 |
| |
i |
I i
4 |
| |
| |
i [
i |
Center 5.26 GHz Span 40 MHz Center 5.3 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 20.1 dBm Occupied Bandwidth Total Power 20.0 dBm
16.642 MHz 16.663 MHz
Transmit Freq Error -4.780 kHz OBW Power 98.00 % Transmit Freq Error -2.719 kHz OBW Power 99.00 %
x dB Bandwidth 20.19 MHz x dB -26.00 dB x dB Bandwidth 20.87 MHz x dB -26.00 dB
usc amamus sa Smans

11a Mode High Channel

wwmw Occupied W

H#FGainiLow

+. Trig: FreeRun

Gemter Freg: 5320000000 GHz
‘AvglHold: 1001100
#Anen: 40 0B

=
557118 o 26,2016
a:duosu MNane

Radio Device: BTS

dBidiv Ref 30.00 dBm

104
Log

Center 5.32 GHz
#Res BW 200 kHz

Span 40 MHz

Sweep 1.333ms

Occupied Bandwidth

16.658 MHz
Transmit Freq Error -9.106 kHz
x dB Bandwidth 20.43 MHz

#VBW 620 kHz
Total Power 20.3 dBm
OBW Power 99.00 %
x dB -26.00 dB
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REPORT NO: 4788364119-E4V1

FCC ID: ASLSMJ720M

DATE: MAR 19, 2018

UNII 5.3 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Mlddle Channel

R —— = T —— =
o 11 Pt 26,2018 i 71115 PFe 28,28
| “Gemter Freg: 5260000000 GHz Radio S Homa | "Cemer Freg: 5300000000 G Radio S1c: None
w Trig: FreeRun ‘Avg|Hold: 100100 e Trig:FreeRun “AvalHold: 1001100
HFGoiniLow #atten: 40 0B Radio Device: BTS AFGaindow #atten: 40 4B Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 5.26 GHz Span 40 MHz Center 5.3 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 19.9 dBm Occupied Bandwidth Total Power 20.2 dBm
17.727 MHz 17.738 MHz
Transmit Freq Error -37.423 kHz OBW Power 98.00 % Transmit Freq Error -25.521 kHz OBW Power 99.00 %
x dB Bandwidth 26.13 MHz x dB -26.00 dB x dB Bandwidth 26.47 MHz x dB -26.00 dB
usc amamus sa Smans

11n HT20 Mode ngh Channel

]

H#FGainiLow

s Trig: FreeRun

“Center Freq: 8320000000 GHz
Avg|Hold: 100100
#Anen: 40 d8

o fla
0712157 PMFed 26,2018
Radio Std: Nane

Radio Device: BTS

10 dBidiv Ref 30.00 dBm

d
Log

Center 5.32 GHz

Span 40 MHz

TaTUS)

#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 20.3 dBm
17.704 MHz
Transmit Freq Error -9.851 kHz OBW Power 98.00 %
x dB Bandwidth 23.47 MHz x dB -26.00 dB

Page 31 of 272

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675 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.

FORM ID: FCC_15E




REPORT NO: 4788364119-E4V1
FCC ID: ASLSMJ720M

DATE: MAR 19, 2018

UNII 5.3 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode ngh Channel

rev-;muumnmmu Occupied EW. ol rqmsoeummw ‘Occupied BN R
I | 17:27:29 PFeh 26, 2018 i 29 PhFeh 26, 2018
| Center Frag: 5270000000 GHz Radio Std: None | Cenur Freg: 8 +10000000 GHz Readio Suc: Name
e Trig: FreeRun Avg|Hold: 100100 e Trig:F AvglHold: 1001100
HFGoiniLow #atten: 40 0B Radio Device: BTS AFGaindow Ho-diryy Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dlB/div Ref 30.00 dBm

Log Log
Center 5.27 GHz Span 80 MHz Center 5.31 GHz Span 80 MHz
_#Rr:_s B!I\_l 39_0 kHz WB_W 1.2 MHz Sww_p_ 1.333 ms #Rn_as BW 300 kH_z #VBW 1; MHz szﬂl _1_.3:!3_rn5

Occupied Bandwidth Total Power 19.1 dBm Occupied Bandwidth Total Power 18.8 dBm

37.216 MHz 37.440 MHz

Transmit Freq Error -86.370 kHz OBW Power 98.00 % Transmit Freq Error 69.615 kHz OBW Power 99.00 %

x dB Bandwidth 42.11 MHz x dB -26.00 dB x dB Bandwidth 42.10 MHz xdB -26.00 dB
g smam AT

UNII 5.3 GHz IEEE 802.11ac VHT80 mode

11ac VHT80 Mode Middle Channel

Keyssght Spectrum Analyzer - Occupied BW r= 3
AL R 07:41:48 PMFeb 26, 2018
Radio Std: Nane

] Center Freq: 5.290000000 GHz
e Trig: FreeRun Avg|Held: 1001100
HFGainLow #Atten: 40 0B

Radio Device: BTS

10 dBidiv Ref 30.00 dBm
Log

Center 5.29 GHz
[#Res BW 1 MHz

Span 160 MHz

#VBW 3 MHz Sweep 1.333ms

Occupied Bandwidth Total Power 18.0 dBm
75.568 MHz

Transmit Freq Error -04.021 kHz OBW Power 99.00 %

x dB Bandwidth 105.2 MHz x dB -26.00 dB
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REPORT NO: 4788364119-E4V1 DATE: MAR 19, 2018
FCC ID: ASLSMJ720M

UNII 5.5 GHz IEEE 802.11a mode

11a Mode Low Channel 11a Mode Middle Channel

Fars Sy Ao ol Tl e ey el =T
RREC e z 09:58:17 PP 26, 2018 E o 05:58:50 PHF<D 20, 2018
oo e SEOOOMO0GHE — | ST R e e T
HFGainLow #Atten: 40 0B Radio Device: BTS AFGainLow #Anen: 40 dB Radio Device: 8TS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
)
Center 5.5 GHz Span 40 MHz Center 5.58 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 20.1 dBm Occupied Bandwidth Total Power 20.0 dBm
16.686 MHz 16.695 MHz
Transmit Freq Error -28.151 kHz OBW Power 98.00 % Transmit Freq Error =31.105 kHz OBW Power 99.00 %
x dB Bandwidth 20.53 MHz x dB -26.00 dB x dB Bandwidth 20.57 MHz x dB -26.00 dB
usc amamus sa Smans

11a Mode H|gh Channel 11a Mode Straddle Channel

wsp.mma.m Gecupied BW == wwmm Decupied BW oll-@
1 07:00:14 PHFeb 26, 2018 = I 1 17:00:57 PM Feb 26, 2018
[ " Center Freg: 700000000 GHz Radio Std: None | " Cemtar Freg: 572000000 GHz o St Nana
«». Trig: Free Run AvglHald: 1001100 g Trig: Free Run Avg|Hold: 1001100
AFGain:Low #Amen: 40 dB Radio Device: BTS AFGain:Low #tten: 40 6B Radio Device: BTS
10 dBldiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log T Log
|
|
[
1
|
|
|
I
Center 5.7 GHz Span 40 MHz Center 5.72 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms| #Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 20.1 dBm Occupied Bandwidth Total Power 20.3 dBm
16.658 MHz 16.678 MHz
Transmit Freq Error -21.091 kHz OBW Power 99.00 % Transmit Freq Error -14.575 kHz OBW Power 99.00 %
x dB Bandwidth 20.50 MHz x dB -26.00 dB x dB Bandwidth 20.83 MHz xdB -26.00 dB
s s usc raus,
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REPORT NO: 4788364119-E4V1

FCC ID: ASLSMJ720M

DATE: MAR 19, 2018

UNII 5.5 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

]

H#FGainiLow

Genter Freg: 5500000000 GHz

+. Trig: FreeRun

#Arten: 40 dB

Avg|Hold: 100100

o fla
07:13:39 PMFeb 26, 2018
Radio Std: Nane

Radio Device: BTS

i

#FGainiLow

==
07:15:27 PMF<b 26,2018
oHz Radio Std: None
AvglHold: 100/100
Radio Device: BTS

dBidiv Ref 30.00 dBm

0 eBidiv Ref 30.00 dBm

d
Log

104
Log

TaTUS)

Center 5.5 GHz Span 40 MHz Center 5.58 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 20.0 dBm Occupied Bandwidth 20.1 dBm
17.739 MHz 17.678 MHz
Transmit Freq Error -8.087 kHz OBW Power 98.00 % Transmit Freq Error -7.987 kHz 99.00 %
x dB Bandwidth 24.87 MHz x dB -26.00 dB x dB Bandwidth 21.77 MHz -26.00 dB

Sans)

11n HT20 Mode High Channel

11n HT20 Mode Straddle Channel

wwmm Gecupied B

" Canter Freq: 5700000000 GHz

s Trig:Free Run
#Atten: 40 4B

AvglHold: 1001100

=
A1 PHFeb 26,2018
lhms:d None

wwmm Decupied BW

" Conter Freq: 5720000000 GHz

=
16:04 P Feb 26, 2018
Rldlu Std: Hane
AvglHold: 1001100

AFGain:Low Radio Device: BTS AFGain:Low Radio Device: BTS
10 dB/div Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 5.7 GHz Span 40 MHz Center 5.72 GHz Span 40 MHz
Res B 200 kHz VB 620 kiz Sweep 1.933ms | | [#Res BW 200 kiz #VBW 520 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 20.1 dBm Occupied Bandwidth 20.2 dBm
17.701 MHz 17.704 MHz
Transmit Freq Error -18.502 kHz OBW Power 99.00 % Transmit Freq Error 3.667 kHz 99.00 %
x dB Bandwidth 21.22 MHz x dB -26.00 dB x dB Bandwidth 24.74 MHz -26.00 dB

aaaaaaa
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REPORT NO: 4788364119-E4V1
FCC ID: ASLSMJ720M

DATE: MAR 19, 2018

UNII 5.5 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode Mlddle Channel

wspﬂ'!mlnlirnu Oceupied BW. o|l-a wwmmw Occupied BW o | e ey
A 30:23 M Feb 26, 2018 i 07:31:34 PMFeb 26, 2018
| Gemer Freq: 8510000000 Gz Radio S Nama | Cemter Frea: 5,530000000 GHz Radio Std: None
v Trig:Fi ‘Avg|Hold: 100100 v Trig: Free Run AvglHold: 1001100
HAFGain:Low #Atten: mus Radic Device: BTS AFGainLow #Atten: 40 dB

Radio Deviee: BTS.

odsidly_ Ref 30.00 dBm
Log

0 dBidiv Ref 30.00 dBm

Center 5.51 GHz

Span 80 MHz

Sweep 1.333ms

Log

Center 5.59 GHz

Span 80 MHz
Sweep 1.333 ms|

#Res BW 390 kHz #VBW 1.2 MHz
Occupied Bandwidth Total Power 19.2 dBm
37.066 MHz
Transmit Freq Error 131.59 kHz OBW Power 99.00 %
x dB Bandwidth 41.85 MHz x dB -26.00 dB

#Res BW 390 kHz #VBW 1.2 MHz
QOccupied Bandwidth Total Power 18.6 dBm
37.558 MHz
Transmit Freq Error -163.15 kHz OBW Power 99.00 %
x dB Bandwidth 41.94 MHz xdB -26.00 dB

11n HT40 Mode High Channel

11n HT40 Mode Straddle Channel

wwmm Oecupied BW

=
17:13:02PHFeb 26,2018

wwmm Decupied W

=
07.34:10 PHFet 26, 2018

‘ . E lz r Freq: 5. S?mﬂﬂﬂﬂ ﬂH Radio Std: None | CEHI! r Freq: ﬂﬂmﬂﬂGH Radio Std: None
s Trig: FreeRun AvglHold: 1001100 s Trig: FreeRun Avg[Hold: 1001100
AFGain:Low #Atten: 40 d8 Radio Device: 875 AFGain:Low #Atten: 40 68 Radia Device: BTS
0 dB/div Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 5.67 GHz Span 80 MHz Center 5.71 GHz Span 80 MHz
#Res BW 390 kHz_ #VBW 1.2 MHz Sweep 1.333 ms| #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms
Occupied Bandwidth Total Power 18.6 dBm Occupied Bandwidth Total Power 18.6 dBm
37.242 MHz 37.725 MHz
Transmit Freq Error -22.761 kHz OBW Power 99.00 % Transmit Freq Error 58.220 kHz OBW Power 99.00 %
x dB Bandwidth 41.76 MHz x dB -26.00 dB x dB Bandwidth 41.79 MHz x dB -26.00 dB
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REPORT NO: 4788364119-E4V1 DATE: MAR 19, 2018
FCC ID: ASLSMJ720M

UNII 5.5 GHz IEEE 802.11ac VHT80 mode

11ac VHT80 Mode Low Channel 11ac VHT80 Mode H|gh Channel

Fara Sy Ao ol = e ey el =
RREC t: 0734324 PMFb 26, 2018 ORRE 07:47:48 PMF<b 26,2018
] Center Freq: 8.533000000 GHz Radio Std: None ] “Center Freq: 8610000000 GHz Radio Std: None
e Trig: FreeRun Avg|Held: 1001100 e Trig:FreeRun AvglHold: 100/100
HFGainLow #Atten: 40 0B Radio Device: BTS AFGainLow #Anen: 40 dB Radio Device: 8TS

10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 5.53 GHz Span 160 MHz Center 5.61 GHz Span 160 MHz|
#Res BW 1 MHz #VEW 3 MHz Sweep 1.333ms #Res BW 1MHz #VBW 3 MHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 16.8 dBm Occupied Bandwidth Total Power 17.1 dBm

75.599 MHz 75.611 MHz

Transmit Freq Error -43.720 kHz OBW Power 98.00 % Transmit Freq Error -65.950 kHz OBW Power 99.00 %

x dB Bandwidth 85.88 MHz x dB -26.00 dB x dB Bandwidth 103.2 MHz x dB -26.00 dB
usc amamus sa Smans

11ac VHT80 Mode Straddle Channel

wwmm Gecupied B = \ =)
T 48:26 PH Feb 26, 2018
[ " Center Freg: 8630000000 Gz Radio S Noma
e Trig: FreeRun AvglHald: 1001100
AFGain:Low #Amen: 40 dB Radio Device: BTS

10 dB/div Ref 30.00 dBm
Log
Center 5.69 GHz Span 160 MHz
Res BW 1 MHz VB 3 MHz Sweep 1.933ms

Occupied Bandwidth Total Power 17.6 dBm

75.577 MHz
Transmit Freq Error 81.897 kHz OBW Power 99.00 %
x dB Bandwidth 105.7 MHz x dB -26.00 dB
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REPORT NO: 4788364119-E4V1

FCC ID: ASLSMJ720M

DATE: MAR 19, 2018

UNII 5.8 GHz IEEE 802.11a mode

11a Mode Straddle Channel

11a Mode Low Channel

I — = e T —— =
Ok s 700,57 PHFed 25, 2018 i ; 7:02:20 PMFeb 26, 2018
] Center Freq 8720000000 GHz Radia St None | Cemer Frag: 6745000000 GHz Radio Std: None
s Trig: FreeRun AvglHold: 100100 e Trig:FreeRun AvglHold: 1001100
AFGainLow #Aten: 40 dB Radia Device: BTS AFGaindow #atten: 40 4B Radio Device: BTS

10 dB/div Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 5.72 GHz Span 40 MHz Center 5.745 GHz Span 40 MHz
#Res BW 200 kHz_ #VBW 620 kHz Sweep 1.333 ms #Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 20.3 dBm Occupied Bandwidth Total Power 20.6 dBm

16.678 MHz 16.670 MHz

Transmit Freq Error -14.575 kHz OBW Power 99.00 % Transmit Freq Error -26.581 kHz OBW Power 99.00 %

x dB Bandwidth 20.83 MHz x dB -26.00 dB x dB Bandwidth 20.34 MHz x dB -26.00 dB
sa s sa Smans

11a Mode Middle Channel

11a Mode H|gh Channel

Keysght Specirum Anslyae: - ecupied B
RL EL Fl

#FGain:Low

"~ Center Freq: 5.785000000 GHz
s Trig:FresRun

AvglHold: 1001100
#Atten: 40 dB

o [&
U7:03:05 PHFeD 26,2018
Radio Std: Nene

Radio Device: BTS

I —

AFGain:Low

—s Trig: Free Run

Center Frea 8828000000 GHa
AvglHold: 100100
#Atten: 40 4B

o @
17.02:59 PH Feb 25, 2018
Radio S1a: None

Radia Device: BTS

10 dB/div Ref 30.00 dBm

0 dBidiv Ref 30.00 dBm

Center 5.785 GHz
JeRas WV 208 K

Occupied Bandwidth

16.658 MHz
Transmit Freq Error -10.428 kHz
x dB Bandwidth 20.40 MHz

VB 620 kiz
Total Power 20.2 dBm
OBW Power 99.00 %
x dB -26.00 dB

Span 40 MHz

Sweep 1333ms

Center 5.825 GHz
#Res BW 200 kHz

Occupied Bandwidth

16.683 MHz
Transmit Freq Error -24.014 kHz
x dB Bandwidth 21.96 MHz

#VBW 520 kHz
Total Power 20.3 dBm
OBW Power 99.00 %
x dB -26.00 dB

Span 40 MHz
Sweep 1.333 my

Page 37 of 272

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675 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.

FORM ID: FCC_15E




REPORT NO: 4788364119-E4V1
FCC ID: ASLSMJ720M

DATE: MAR 19, 2018

UNII 5.8 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Straddle Channel

11n HT20 Mode Low Channel

Keysght Specirum Anslyae: - Occupied BV
RL 5080 ORRE

] Center Freq 8720000000 GHz
- Trig: FreaRun AvglHeld: 1001100
on: 40 0B

AFGain:Low

o @
07:18,14 PH Feb 26, 2018
Radio Std: None

Radio Device: BTS

i

] " Center Freq: 6.745000000 GHz

+. Trig: FreeRun AvglHold: 100/100

HFGainLow #Anen: 40 48

o
07:18:55 PMFed 26, 2018
Radio Std: None

Radio Device: 8TS.

10 dBldiv Ref 30.00 dBm

0 eBidiv Ref 30.00 dBm

d
Log

Center 5.72 GHz

pies BV 200 Kz FVBW. h20 ke

Occupied Bandwidth Total Power 20.2 dBm
17.704 MHz

Transmit Freq Error 3.667 kHz OBW Power 99.00 %

x dB Bandwidth 24.74 MHz x dB -26.00 dB

Span 40 MHz

Sweep 1333ms

Center 5.745 GHz

Span 40 MHz

#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 20.6 dBm
17.724 MHz
Transmit Freq Error -1.533 kHz OBW Power 99.00 %
x dB Bandwidth 21.99 MHz x dB -26.00 dB
sa Smans

11n HT20 Mode Mlddle Channel

11n HT20 Mode ngh Channel

wwmm Gecupied B

] " Canter Freq: 5785000000 GHz
e Trig: Free Run AvglHold: 1001100

=
4 PhFeb 26, 2018
lhms:d None

wwmm Decupied BW

| " Conter Freq: 5.825000000 GHz

s Trig: FreeRun AvglHold: 1001100

=
77:21:24 P Feb 26, 2018
Radms‘de

aaaaaaa

AFGain:Low #Amen: 40 dB Radio Device: BTS AFGain:Low #tten: 40 6B Radio Device: BTS

10 dB/div Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 5.785 GHz Span 40 MHz Center 5.825 GHz Span 40 MHz
Res B 200 kHz VB 620 kiz Sweep 1.933ms | | [#Res BW 200 kiz #VBW 520 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 20.2 dBm Occupied Bandwidth Total Power 20.1 dBm

17.754 MHz 17.712 MHz
Transmit Freq Error -21.281 kHz OBW Power 99.00 % Transmit Freq Error -15.038 kHz OBW Power 99.00 %
x dB Bandwidth 24.73 MHz x dB -26.00 dB x dB Bandwidth 22.72 MHz xdB -26.00 dB
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FCC ID: ASLSMJ720M

UNII 5.8 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Straddle Channel 11n HT40 Mode Low Channel

Keysight Spectrum Ansyzer - Dccupied BW. |l Keyght Spectrum Anslyzes - Gecupied BW N
AL 5 00 £ £NSE I ) 07:34:10 PHFed 26,2018 RL [ D = e G 17.35:13 PHF0 26,2018
| Center Freq: §.710000000 GHz Radio Std: None ‘ Center Freq: 5.755000000 GHz Radio Std: None
s Trig: FreeRun Avg[Hold: 1001100 . Trig: Free Run AvglHold: 1001100
AFGain:Low #Aten: 40 48 Radia Device: BTS AFGain:Low #Atten: 40 d8 Radio Device: 875
0 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 5.71 GHz Span 80 MHz Center 5.755 GHz Span 80 MHz
[#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333ms [#Res BW 390 kHz #/BW 1.2 MHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 18.6 dBm Occupied Bandwidth Total Power 19.4 dBm
37.725 MHz 37.158 MHz
Transmit Freq Error 58.220 kHz OBW Power 99.00 % Transmit Freq Error 15.405 kHz OBW Power 99.00 %
x dB Bandwidth 41.79 MHz x dB -26.00 dB x dB Bandwidth 42.34 MHz x dB -26.00 dB
usc. TATUS. wsa AT

11n HT40 Mode High Channel

Weysight Specirum Alyzer - Decupied BV =
AL A T 0 I 07:36:23 P Fe 26, 2018
| Center Freq: 5795000000 GHz Radio Std: None
e Trig: Free Run Avg[Hold: 1001100
AFGainow #Atten: 40 9B Radio Device: BTS
0 dBldiv Ref 30.00 dBm
Leg
Center 5.795 GHz Span 80 MHz.
| #Res B\I\_l 390 kHz WB\_N 1.2 MHz Sweep 1.:!3:) ms,
Occupied Bandwidth Total Power 18.9.dBm
37.487 MHz
Transmit Freq Error -13.418 kHz OBW Power 99.00 %
x dB Bandwidth 42.33 MHz xdB -26.00 dB
s i) Alignment Completed —
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UNII 5.8 GHz IEEE 802.11ac VHT80 mode

11ac VHT80 Mode Straddle Channel 11ac VHT80 Mode Middle Channel
Keyssght Specirum Anslyze: - Occupied BV o |d Kepsinht Spectrum Analyrer - Occupied B —
" " 2o e e v 07.48:26 PMFed 26, 2018 KL © I i ] 17,55:32 PHFeb 28,2018
[ Center Freq: 8690000000 GHz Radio Std: None | Conter Freq: 5.76000000 GHz Radio Std: Nona
e Trig: FreeRun AvglHold: 1001100 rig: Frae Run ‘Avg|Hold: 100100
AFGain:Low #Atton: 40 d8 Radia Devics: BTS WEGsinLow #Atten: 40 dB Radio Device: BTS
0 dBidiv Ref 30.00 dBm 10 dBidly Ref 30.00 dBm
Log Log
Center 5.69 GHz Span 160 MHz ICenter 5.775 GHz Span 160 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.333 ms| 1#Res BW 1 MHz #VBW 3 MHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 17.6 dBm Occupied Bandwidth Total Power 18.2 dBm
75.577 MHz 75.556 MHz
Transmit Freq Error 81.897 kHz OBW Power 99.00 % Transmit Freq Error -25.725 kHz OBW Power 99.00 %
x dB Bandwidth 105.7 MHz x dB -26.00 dB x dB Bandwidth 81.14 MHz x dB -26.00 dB
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REPORT NO: 4788364119-E4V1 DATE: MAR 19, 2018
FCC ID: ASLSMJ720M

9.4. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v02r01: The transmitter output is
connected to a spectrum analyzer with the RBW set to approximately 1% of EBW, the VBW >
RBW, peak detector and max hold.

NOTE

e (Calculation for 99% Bandwidth of UNII-2C and UNII-3 Straddle Channel

ex) Fundamental frequency : 5720MHz
o 99% BW :21.00MHz
o Turning Frequency : 5725MHz
o 99% Bandwidth of UNII-2C band Portion
= (5725 - (5720 - (21.00/ 2)) = 15.50 MHz
o 99% Bandwidth of UNII-3 band Portion
= (5720 + (21.00/ 2) -5725) = 5.50 MHz
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FCC ID: ASLSMJ720M

RESULTS
9.4.1. 802.11a MODE IN THE 5.2 GHz BAND
Frequency 99% Bandwidth

h I
Channel |\ ihz) [MHz]
Low 5180 16.51
Mid 5200 16.55
High 5240 16.53
Worst 16.55

9.4.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND

Frequency 99% Bandwidth
Channel
[MHz] [MHz]
Low 5180 17.67
Mid 5200 17.69
High 5240 17.70
Worst 17.70

9.4.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Frequency 99% Bandwidth
Ch |
anne [MHz] [MHz]
Low 5190 36.06
High 5230 36.05
Worst 36.06

9.4.4. 802.11ac VHT80 MODE IN THE 5.2 GHz BAND

Frequency 99% Bandwidth
Channel
[MHz] [MHZz]
Mid 5210 75.36
Worst 75.36
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REPORT NO: 4788364119-E4V1 DATE: MAR 19, 2018

FCC ID: ASLSMJ720M

9.4.5. 802.11a MODE IN THE 5.3 GHz BAND

Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 5260 16.52
Mid 5300 16.53
High 5320 16.52
Worst 16.53

9.4.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND

Channel | Freauency 99% Bandwidth
[MHz] [MHz]
Low 5260 17.67
Mid 5300 17.71
High 5320 17.70
Worst 17.71

9.4.7. 802.11n HT40 MODE IN THE 5.3 GHz BAND

Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 5270 36.14
High 5310 36.04
Worst 36.14

9.4.8. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND

0, .

Channel Frequency 99% Bandwidth
[MHz] [MHz]
Worst 7526
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9-E4V1

9.4.9. 802.11a MODE IN THE 5.5 GHz BAND

Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 5500 16.53
Mid 5580 16.52
High 5700 16.52
Straddle 5720 13.26
Worst 16.53

9.4.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND

Channel | Freauency 99% Bandwidth
[MHz] [MHz]
Low 5500 17.67
Mid 5580 17.69
High 5700 17.67
Straddle 5720 13.84
Worst 17.69

9.4.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND

Frequency 99% Bandwidth
Channel [MHz] [MHz]
Low 5510 36.16
Mid 5590 36.06
High 5670 36.09
Straddle 5710 33.07
Worst 36.16

9.4.12. 802.11ac VHT80 MODE IN THE 5.5 GHz BAND

DATE: MAR 19, 2018

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5530 75.29
High 5610 75.28
Straddle 5690 72.62
Worst 75.29
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FCC ID: ASLSMJ720M

DATE: MAR 19, 2018

9.4.13. 802.11a MODE IN THE 5.8 GHz BAND

Channel Frequency 99% Bandwidth
[MHz] [MHz]
Straddle 5720 3.26
Low 5745 16.50
Mid 5785 16.48
High 5825 16.50
Worst 16.50

9.4.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel Frequency 99% Bandwidth
[MHz] [MHz]
Straddle 5720 3.84
Low 5745 17.70
Mid 5785 17.69
High 5825 17.68
Worst 17.70

9.4.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Frequency 99% Bandwidth
Ch |
et [MHz] [MHz]
Straddle 5710 3.07
Low 5755 36.10
High 5795 36.12
Worst 36.12
9.4.16. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND
S -
Channel Frequency 99% Bandwidth
[MHz] [MHz]
Straddle 5690 2.62
Middle 5775 75.33
Worst 75.33
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DATE: MAR 19, 2018

9.4.17. 99% BANDWIDTH PLOTS

UNII 5.2 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

Keysight Spectrum Analyzes - Ocoupied BW o [ Keysmght Spectrum Anshyzes - Ocoupied BW N

fL = 0a RREC iSE 1 LIGH AUTO 122801 MFe0 27,2018 kL 5 SENSEIN ot 12:29.14 PMFRR 27, 2018

] Center Freq: 5.180000000 GHz Radio Std: None ] Center Freq: 5.200000000 GHz Radio Std: None
e Trig: FreeRun e Trig:FreeRun
HFGainLow #Atten: 30 0B Radio Device: BTS AFGainLow #Anen: 30 dB Radio Device: 8TS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
!

Center 5.18 GHz Span 40 MHz Center 5.2 GHz Span 40 MHz
#Res BW 300 kHz #VEBW 910 kHz #Sweep 100 ms #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 14.5 dBm Occupied Bandwidth Total Power 14.4 dBm

16.510 MHz 16.545 MHz

Transmit Freq Error -1.278 kHz OBW Power 98.00 % Transmit Freq Error -781 Hz OBW Power 99.00 %

x dB Bandwidth 22.17 MHz x dB -26.00 dB x dB Bandwidth 22.15 MHz x dB -26.00 dB
sc i) Alignment Completed e wsa s

Yeyaght Spectrum Anatyoe - Occupred W p=

fL = 0a RREC iSE 1 LIGH AUTO 122826 M Fed 27,2018

] Center Freq: 5.240000000 GHz Radio Std: None
e Trig: FreeRun
HFGainLow #Anen: 20 d8 Radio Device: BTS

10 dBidiv Ref 30.00 dBm
Log
Center 5.24 GHz Span 40 MHz
#Res BW 300 kHz #VEBW 910 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 14.5 dBm

16.527 MHz
Transmit Freq Error -3.829 kHz OBW Power 98.00 %
x dB Bandwidth 20.48 MHz x dB -26.00 dB

TaTUS)
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DATE: MAR 19, 2018

UNII 5.2 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Mlddle Channel

wspﬂ'!mlnlirnu Oceupied BW. o|l-a wwmmw Occupied BW o | e ety
I | 124557 PHFeb 27, 2018 i 12:46:37 PMFeh 27, 2018
| “Gemter Freg: 5180000000 GHz Radio Std: None | Cemter Frag: 6200000000 GHz Radio Std: None
cw Trig: FreeRun e Trig:FreeRun
AFGainiLow #atten: 30 0B Radio Device: BTS AFGaindow #atten: 30 4B Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
|

Center 5.18 GHz Span 40 MHz Center 5.2 GHz Span 40 MHz
#Res BW 300 kHz #VEBW 910 kHz #Sweep 100 ms #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 14.4 dBm Occupied Bandwidth Total Power 14.2 dBm

17.667 MHz 17.694 MHz

Transmit Freq Error 3.122 kHz OBW Power 98.00 % Transmit Freq Error -3.079 kHz OBW Power 99.00 %

x dB Bandwidth 24.87 MHz x dB -26.00 dB x dB Bandwidth 21.37 MHz x dB -26.00 dB
usc amamus sa Smans

11n HT20 Mode ngh Channel

¥eysight Spectrum hralyzer - Occupied W =

KL 0 | PHFeh 27, 2018

| Gemer Frea; 6240000000 GHz Radio S Nama
+-  Trig: FreeRun
AFGainiLow #atten: 30 0B Radio Device: BTS

0 dBldiv Ref 30.00 dBm
Log
Center 5.24 GHz Span 40 MHz

#Res BW 300 kHz #VEBW 910 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 14.4 dBm
17.695 MHz
Transmit Freq Error 3.044 kHz OBW Power 98.00 %
x dB Bandwidth 26.40 MHz x dB -26.00 dB
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MAR 19, 2018

UNII 5.2 GHz IEEE 802.11n HT40 mode

Veysight Spectrum Aralyzer - Occupied W = Veyight Spectrum Analyzes - Occupied BN =
AL i " 01:01:12 PHFeh 27, 2018 KL 01:01:29 PhFeb 27, 2018
| Center Freq: 5.190000000 GHz Radio Std: None | Radio Std: None
cw Trig: FreeRun e
AFGainiLow #atten: 30 0B Radio Device: BTS AFGaindow Radio Device: BTS
B Idiv Ref 30.00 dBm 0 dlB/div Ref 30.00 dBm
Log Log
Center 5.19 GHz Span 60 MHz Center 5.23 GHz Span 60 MHz
_#Rr:s Bw 510 kHz #VEW 1.5 MHz #Sweep 100 ms #Res BW 510 kHz #Sw_eep 100 ms|
Occupied Bandwidth Total Power 11.8 dBm Occupied Bandwidth
36.062 MHz 36.051 MHz
Transmit Freq Error 19.209 kHz OBW Power 98.00 % Transmit Freq Error -8.001 kHz
x dB Bandwidth 41.29 MHz x dB -26.00 dB x dB Bandwidth 41.62 MHz

UNII 5.2 GHz IEEE 802.11ac VHT80 mode

11ac VHT80 Mode Middle Channel

g Spectum Analyzes - Occupied BW
AL

H#FGainiLow

“Center Freg: 5210000000 GHz

cw  Trig: FreeRun

#Aren: 30 dB

=
01:04:40 P Feh 27, 2018
Radio Std: None

Radio Device: BTS

10 dBidiv Ref 30.00 dBm
Log

L
Center 5.21 GHz

Span 120 MHz

#Res BW 820 kHz #VBW 2.4 MHz #Sweep 100 ms
Occupied Bandwidth Total Power 10.2 dBm
75.356 MHz
Transmit Freq Error 23.740 kHz OBW Power 99.00 %
x dB Bandwidth 79.09 MHz xdB -26.00 dB
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UNII 5.3 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Mlddle Channel

wspﬂ'!mlnlirnu Oceupied BW. o|l-a wwmmw Occupied BW o | e ety
o s v 1229:37 PHFeb 27, 2018 i 12:29:48 PhFeb 27, 2018
| Gemtar Freg: 5380000000 GHz Radio Std: None | Cemter Frag: 5300000000 GHz Radio Std: None
ow Trig: FreeRun e Trig:FreeRun
AFGainiLow #atten: 30 0B Radio Device: BTS AFGaindow #atten: 30 4B Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm

Log Log
Center 5.26 GHz Span 40 MHz Center 5.3 GHz Span 40 MHz
#Res BW 300 kHz #VEBW 910 kHz #Sweep 100 ms #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 14.6 dBm Occupied Bandwidth Total Power 15.1 dBm

16.515 MHz 16.531 MHz

Transmit Freq Error -3.585 kHz OBW Power 98.00 % Transmit Freq Error -3.299 kHz OBW Power 99.00 %

x dB Bandwidth 19.91 MHz x dB -26.00 dB x dB Bandwidth 20.74 MHz x dB -26.00 dB
sc i) Alignment Completed e wsa s

11a Mode High Channel

R ——

H#FGainiLow

Conter Freq: 5320000000 GHz

+. Trig: FreeRun

#Aren: 30 dB

=
12:30:00 P Feh 27, 2018
Radio Sta: None

Radio Device: BTS

10 dBidiv Ref 30.00 dBm

Log

[

Center 5.32 GHz
#Res BW 300 kHz

Span 40 MHz
#Sweep 100 ms

Occupied Bandwidth

16.521 MHz
Transmit Freq Error 4.418 kHz
x dB Bandwidth 20.23 MHz

#VBW 910 kHz
Total Power 15.4 dBm
OBW Power 99.00 %
x dB -26.00 dB
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UNII 5.3 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Mlddle Channel

wspeumn--vrw Occupied BW. ol rq-wweun-nmw ‘Occupied BN RN
I 1248:00 M Feb 27, 2018 i 5113 PHFeh 27, 2018
| Gemter Freg: 5260000000 GHz Radio Std: None | Clnur Fre: 5.300000000 GHz Radio Su: Nome
+.  Trig: FreeRun - Run
HFGoiniLow #atten: 30 0B Radio Device: BTS AFGaindow Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
|

Center 5.26 GHz Span 40 MHz Center 5.3 GHz Span 40 MHz
#Res BW 300 kHz #VEBW 910 kHz #Sweep 100 ms #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 14.5dBm Occupied Bandwidth 14.9 dBm

17.672 MHz 17.711 MHz

Transmit Freq Error -16.255 kHz OBW Power 98.00 % Transmit Freq Error -2.917 kHz 99.00 %

x dB Bandwidth 28.37 MHz x dB -26.00 dB x dB Bandwidth 25.16 MHz -26.00 dB
usc amamus sa Smans

11n HT20 Mode ngh Channel

]

o fla
12:48:26 PMFe 27, 2018

] "Center Freq: 5320000000 GHz Radio Std: None
e Trig: FreeRun
HFGainLow #Anen: 20 d8 Radio Device: BTS

10 dBidiv Ref 30.00 dBm
Log
Center 5.32 GHz Span 40 MHz
#Res BW 300 kHz #VEBW 910 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 14.9 dBm

17.696 MHz

Transmit Freq Error 2.817 kHz OBW Power 98.00 %

x dB Bandwidth 22.21 MHz x dB -26.00 dB
usc amamus
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REPORT NO: 4788364119-E4V1 DATE: MAR 19, 2018
FCC ID: ASLSMJ720M

UNII 5.3 GHz IEEE 802.11n HT40 mode

Veysight Spectrum Aralyzer - Occupied W = Veyight Spectrum Analyzes - Occupied BN =
KL I " | 01:01:40 PHFeh 27, 2018 KL " iGN & 01:01:56 PMFeb 27, 2018
| Center Freq: 5.270000000 GHz Radio Std: None | Cener Freq: 5.310000000 GHz Radio Std: None
ow Trig: FreeRun v Trig: Free Run
AFGainiLow #atten: 30 0B Radio Device: BTS AFGaindow #atten: 30 4B Radio Device: BTS
B Idiv Ref 30.00 dBm 0 dlB/div Ref 30.00 dBm
Log Log
‘ |
Center 5.27 GHz Span 60 MHz Center 5.31 GHz Span 60 MHz
_#Rr:s Bw 510 kHz #VEW 1.5 MHz #Sweep 100 ms #Res BW 510 kHz #VBW 1.5 MHz #Sw_eep 100 ms|
Occupied Bandwidth Total Power 12.6 dBm Occupied Bandwidth Total Power 12.5 dBm
36.142 MHz 36.036 MHz
Transmit Freq Error 30.175 kHz OBW Power 98.00 % Transmit Freq Error 26.289 kHz OBW Power 99.00 %
x dB Bandwidth 42.14 MHz x dB -26.00 dB x dB Bandwidth 42.09 MHz xdB -26.00 dB

UNII 5.3 GHz IEEE 802.11ac VHT80 mode

11ac VHT80 Mode Middle Channel

Weyasght Spectrum Analyzes - Occupied W p=

L 7 7 T 01,07:3 PMFed 27, 2018

‘ Center Freq: §.250000000 GHz Radio Std: None
. Trig: FreeRun
HFGainLow #Atten: 30 0B Radio Device: BTS
10 dBidiv Ref 30.00 dBm
Log
|
L

Center 5.29 GHz Span 120 MHz
#Res BW 820 kHz #VBW 2.4 MHz #Sweep 100 ms

Occupied Bandwidth Total Power 10.6 dBm

75.256 MHz
Transmit Freq Error 34.510 kHz OBW Power 99.00 %
x dB Bandwidth 82.52 MHz xdB -26.00 dB
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DATE: MAR 19, 2018

UNII 5.5 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

Keyssght Spectrum Analyzer - Occupied BW
AL R 0a REEC

+. Trig: FreeRun

HFGainiLow #Anen: 30 0B

] Center Freq: 6.600000000 GHz

o fla
12:30:13 PMFeb 27,2018
Radio Std: Nane

Radio Device: BTS

Feyasght Spectrum Analyzes - Occupied BW
AL 3 0

#FGainiLow

" Center Freq: 6.580000000 GHz
o Trig: Free Run

#Anen: 30 dB

o
12:30:26 PMFeb 27, 2018
Radio Std: None

Radio Device: 8TS.

dBidiv Ref 30.00 dBm

0 eBidiv Ref 30.00 dBm

d
Log

104
Log

Center 5.5 GHz

Span 40 MHz

Center 5.58 GHz

Span 40 MHz

#Res BW 300 kHz #VEBW 910 kHz #Sweep 100 ms #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 14.9 dBm Occupied Bandwidth Total Power 15.5 dBm

16.534 MHz 16.521 MHz

Transmit Freq Error 524 Hz OBW Power 98.00 % Transmit Freq Error -1.322 kHz OBW Power 99.00 %

x dB Bandwidth 22.21 MHz x dB -26.00 dB x dB Bandwidth 20.24 MHz x dB -26.00 dB
usc amamus sa Smans
11a Mode H|gh Channel 11a Mode Straddle Channel

P ——— == — =

1 231:18 PHFeh 27, 2018 i 2 P Feb 27, 2018
[ " Center Freg: 8700000000 Gz Radio Stc: Nane | " Conter Freg: 5726000000 GHz o St Nana
e Trig: FreeRun s Trig: FreeRun
AFGain:Low #Amen: 30 dB Radio Device: BTS AFGain:Low #Aten: 30 6B Radio Device: BTS
10 dB/div Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log ‘
| ‘

Center 5.7 GHz Span 40 MHz Center 5.72 GHz Span 40 MHz
Res BN 300 kHz VB 010 kiz #sweep 100ms) [ | [#Res BW 300 kiz VB 910 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 14.7 dBm Occupied Bandwidth Total Power 14.9 dBm

16.515 MHz 16.515 MHz
Transmit Freq Error 10.539 kHz OBW Power 99.00 % Transmit Freq Error 832 Hz OBW Power 99.00 %
x dB Bandwidth 20.34 MHz x dB -26.00 dB x dB Bandwidth 20.15 MHz xdB -26.00 dB
o dJAlignment Completed  laTams
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