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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 and NFC
MODEL NUMBER: SM-G390Y
SERIAL NUMBER: R38J10TM59M, R38J10TM95J (RADIATED);
(CONDUCTED)
DATE TESTED: FEB 28, 2017 - MAR 17, 2017
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:
o
= /Yo
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 following methods.

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

KDB 789033 D02 General UNII Test Procedures New Rules v01r03

KDB 905462 D02 UNIlI 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
X] 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)
36.5 dBuV + 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 a GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n and NFC.
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 13.433 22.04
5180 -5240
802.11n HT20 13.311 2143
5190 - 5230 802.11n HT40 12.842 19.24
802.11a 13.420 21.98
5260 -5320
802.11n HT20 13.248 21.13
5270 - 5310 802.11n HT40 12.278 16.90
802.11a 13.322 21.49
5500-5720
802.11n HT20 13.095 20.39
5510 - 5710 802.11n HT40 12.224 16.69
802.11a 13.041 20.14
5745 - 5825
802.11n HT20 12.924 19.61
5755 - 5795 802.11n HT40 12.131 16.33

Page 9 of 209

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: 4787873630-E4V1 DATE: MAR 20, 2017
FCC ID: ABLSMG390Y

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

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

Frequency Range Antenna Gain
[MHZ] [dBi]
51 S%N—”51250 475
szgc,)\l ! 2950 025
54%l ! 2(7:25 2.76
572%N—”53850 288

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: MCSO0
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG EP-TAS50HWE DK4H630HS/A -E N/A
Data Cable SAMSUNG ECB-DU68WE N/A N/A
Earphone SAMSUNG EHS64AVFWE 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 1 Mini-USB Shielded 0.8m N/A
2 Audio 2 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.
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SETUP DIAGRAM FOR TESTS

HEADSET

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 10-14-18
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-25-17
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
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 11-30-17
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 12-15-17
Preamplifier, 1000 MHz Sonoma 310N 341282 08-17-17
Preamplifier, 1000 MHz Sonoma 310N 351741 08-16-17
Preamplifier ETS 3115-PA 00167475 08-17-17
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-16-17
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-17-17
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 11-25-17
Average Power Sensor R&S NRP-Z91 102681 08-16-17
Average Power Sensor Agilent/HP U2000 MY54270007 08-17-17
EMI Test Receive, 40 GHz R&S ESU40 100439 08-17-17
EMI Test Receive, 40 GHz R&S ESU40 100457 08-16-17
EMI Test Receive, 3 GHz R&S ESRS3 101832 08-16-17
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-17-17
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-16-17
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-17-17
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-16-17
High Pass Filter 6GHz Micro-Tronics HPM17542 009 08-17-17
High Pass Filter 6GHz Micro-Tronics HPM17542 016 08-16-17
LISN R&S ENV-216 101836 08-16-17
LISN R&S ENV-216 101837 08-16-17
Attenuator PASTERNACK PE7087-10 A009 08-16-17
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

AC Line Conducted software UL UL EMC Ver9.5
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7. SUMMARY TABLE

FCC Part Test Description Test Limit Test Test Result
Section Condition
. 1.41 MHz
15.407 6dB Band width (5.8Ghz) 500KHz (Straddle Ch.)
15.407 TX Cond. Power 5.15-2.25, 5.25- <24dBm or
@@ 5.35 & 5.47-5.725 11+10Log(OBW) 13.433 dBm
15.407 < 30dBm or
(@)(3) TX Cond. Power 5.725-5.825 17+10Log(OBW) 13.041 dBm
15.407 PSD (5.2,5.3,5.5GHz) <11dBm 3.84 dBm
(a)(5)
1(5;)‘(12)7 PSD (5.8GHz) 30dBm per 500kHz 0.41 dBm
15.207 (a) |AC Power Line conducted Section 10 54.77 dBuV (Qp)
emissions
Radiated
15.407 (b) Radiated Spurious Emission < 54dBuV/m 50.68 dBuV/m (Av)
& 15.209
1(5h)‘(1(2))7 Dynamic Frequency Selection N/A Condcuted Pass
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8. REFERENCE MEASUREMENTS RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 D02 v01r03 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 1.426| 1.486 0.960| 96.0% 0.18 0.701
802.11n HT20 1.334| 1.386 0.962| 96.2% 0.17 0.750
802.11n HT40 0.662| 0.722 0.917| 91.7% 0.38 1.510

8.2. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE

[ =N

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

| SENSE:INT] | ALIGN AUTO

12:45:33 PM Mar 14, 2017

Trig Delay-400.0 us Avg Type: Log-Pwr

PNO: Fast ~»—  Trig: RF Burst
IFGain:Low

Atten: 40 dB

TRACE[(] - 3
TYPE
P

56

10 dB/div__ Ref 30.00 dBm
Log

ZEIEI'

100
000 HPARERLIITHE A LRE

-0a

200

=300

-400

-S00

B00

Center 5.500000000 GHz
Res BW 8 MHz

4006 ps
t (4)

Cocom~NagR

=
@
o

1.426 ms (A)
1.486 ms (A)

Span 0 Hz
Sweep 2.000 ms (10001 pts)

MKRIMODETRCTSCLL X [ v [ FUNCTION ] FUNCTIONWIDTH FUNCTION VALUE o
1 N t

#VBW 50 MHz

9.81dBm
1.68 dB
0.48dB
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DUTY CYCLE 802.11n HT20 MODE

[N

E Keysight Spectrum Analyzer - Swept SA
R

RF |[soe bC | CcoORREC | | SENSE:NT] | ALIGN AUTO |

12:46:08 PMMar 14, 2017

Trig Delay-400.0 us Avg Type: Log-Pwr
Trig: RF Burst
Atten: 40 dB

PNO: Fast ~—+—
IFGain:Low

TRACE| 3456
G
P

DET

Ref 30.00 dBm

10 dB/div
Log

¢

2naf
100

!

0.00

R}
200

=300
-0

500

Raulli]

Center 5.500000000 GHz
Res BW 8 MHz

t (A)
t (A

Soom~NOOR

=
@
©

400.6 us
1.334 ms (A)
1.386 ms (A)

#VBW 50 MHz

W MODE TRESC % ¥ T Flncron  Fovciovwon
1 N t

15.05 dBm
-0.23dB
-6.64 dB

Sweep 2.000 ms (10001 pts)

Span 0 Hz

FUNCTION VALU <

DUTY CYCLE 802.11n HT40 MODE

Keysight Spectrum Analyzer - Swept S4

[N

RL [ RF___[s50Q DC |

CORREC |

| SENSE:NT| | ALIGN AUTO |

12:47:38 PMMar 14, 2017

Trig Delay-400.0 us

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

Atten: 40 dB

Avg Type: Log-Pwr

TRACE[ 2345
TYPE| WAy
P

DET

Ref 30.00 dBm

10 dBldiv
Log

200 ‘

TR

100
fiYu'a] i LI L ok i L

“ l,,, 4

100
200

2300
-0

-50.0
Raulli]

Center 5.510000000 GHz
Res BW 8 MHz

t (A)
t (A)

401.0 us
6622 us (A)
7224 us (A)

#VBW 50 MHz

[ropfraclsc] % T v ] Funcion ] Fukciovwon
t

6.67 dBm
-5.28 dB
-0.91dB

Span 0 Hz
Sweep 2.000 ms (10001 pts)
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8.3. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v01r03: 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 26dBBW :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

8.3.1. 802.11a MODE IN THE 5.2 GHz BAND

8.3.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND

8.3.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHZ] [MHZ]
Low 5180 20.81
Mid 5200 20.94
High 5240 20.67
Worst 20.94

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Low 5180 21.63
Mid 5200 21.60
High 5240 2161
Worst 21.63

Channel | Freauency 26 dB Bandwidth
[MHz] [MHz]
Low 5190 46.64
High 5230 49.71
Worst 49.71
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8.3.4. 802.11a MODE IN THE 5.3 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Low 5260 20.79
Mid 5300 20.90
High 5320 20.88
Worst 20.90

8.3.5. 802.11n HT20 MODE IN THE 5.3 GHz BAND

Frequency 26 dB Bandwidth
Channel
[MHz] [MHz]
Low 5260 22.41
Mid 5300 21.20
High 5320 22.04
Worst 22.41

8.3.6. 802.11n HT40 MODE IN THE 5.3 GHz BAND

F 26 dB Bandwidth
channel requency andwi
[MHz] [MHz]
Low 5270 47.57
High 5310 47.96
Worst 47.96

Page 19 of 209

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: 4787873630-E4V1 DATE: MAR 20, 2017
FCC ID: ABLSMG390Y

8.3.7. 802.11a MODE IN THE 5.5 GHz BAND

Frequency 26 dB Bandwidth
Channel [MHz] [MHz]
Low 5500 20.89
Mid 5580 20.60
High 5700 20.89
Straddle 5720 15.36
Worst 20.89

8.3.8. 802.11n HT20 MODE IN THE 5.5 GHz BAND

Channel Frequency 26 dB Bandwidth
Low 5500 21.12
Mid 5580 21.14
High 5700 21.77
Straddle 5720 15.67
Worst 21.77

8.3.9. 802.11n HT40 MODE IN THE 5.5 GHz BAND

Frequency 26 dB Bandwidth
Channel [MHz] [MHz]
Low 5510 46.36
Mid 5590 48.17
High 5670 47.25
Straddle 5710 38.97
Worst 48.17
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8.3.10. 802.11a MODE IN THE 5.8 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Straddle 5720 5.36
Low 5745 20.99
Mid 5785 20.66
High 5825 20.95
Worst 20.99

8.3.11. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel | Freauency 26 dB Bandwidth
[MHZ] [MHZ]
Straddle 5720 567
Low 5745 21.23
Mid 5785 20.96
High 5825 21.04
Worst 21.23

8.3.12. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Channel Frequency 26 dB Bandwidth
[MHz] [MHz]
Straddle 5710 8.97
Low 5755 45.97
High 5795 48.06
Worst 48.06
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8.3.13. 26 dB BANDWIDTH PLOTS

UNII 5.2 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

Keysight Spectrum Anshyzes - Dccupied BW Keyssght Spectrum Anshyzes - Occupied BW =3

RL z 2 NSE.D G 18,0458 PHMar 15, 2017 KL i o I =0 LIGH 08:05:33 PMMar 15,2017

] Center Freq: 5.180000000 GHz Radio Std: None ] Center Freq: 5.200000000 GHz Radio Std: None
e Trig: FreeRun AvglHeld: 100100 e Trig:FreeRun AvglHold: 100/100
#iFGaln-Low sAnen: 30 6 Radio Device: BTS #FGalnLow satten: 30 a8 Radio Device: 8TS

10 dBidiv Ref 30.00 dBm 0 dB/div Ref 30.00 dBm
Log Log
Center 5.18 GHz Span 40 MHz Center 5.2 GHz Span 40 MHz
_#R!s BW 200 kHz #VEII\_J GZI]__kHz Sw:gp 1.333_ms #Res B_W ZUQ kHz #VBW 620 kHz Eweeq 1_.3:13 ms|

Occupied Bandwidth Total Power 18.5 dBm Occupied Bandwidth Total Power 18.1 dBm

17.931 MHz 17.919 MHz
Transmit Freq Error 3.957 kHz OBW Power 99.00 % Transmit Freq Error 51.482 kHz OBW Power 99.00 %
x dB Bandwidth 20.81 MHz x dB -26.00 dB x dB Bandwidth 20.94 MHz xdB -26.00 dB

11a Mode High Channel

Keysight Spectrum Aralyzer - Occupied W
RL

#FGain:Low

Center Freq: 8.240000000 GHz
Trig: Free Run AvalHeld: 1001100
#Aten: 30dB

=],
08:08:20 PM Mar 15,2017

Radio Std: None

Radic Device: BTS

0 dBidiv Ref 30.00 dBm

Center 5.24 GHz
#Res BW 200 kHz

Occupied Bandwidth

17.896 MHz
Transmit Freq Error 113.93 kHz
x dB Bandwidth 20.67 MHz

s i Alignment Completed

#VBW 620 kHz
Total Power 19.0 dBm
OBW Power 99.00 %
x dB -26.00 dB

Span 40 MHz
Sweep 1.333ms
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UNII 5.2 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

wwmu ‘Dccupied BW

=],
08:26:27 PM Mar 15,2017

wwmu Decapied B8

=
08:27:20 PhMar 15,2017

] Cemeanq 180000000 Gz Radio Std: None l Cemer Frea: s:uoooom GHz Radio Std: None
. Avg|Hold: 1001100 o Trig: Fi ‘AvgiHold: 1001100
AFGaln:Low !An-n‘ Eﬂ ﬂEl Radio Device: BTS #FGaindow IAlun JD IIB Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBdiv 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 18.8 dBm Occupied Bandwidth Total Power 18.2 dBm

18.400 MHz 18.678 MHz
Transmit Freq Error -136.18 kHz OBW Power 99.00 % Transmit Freq Error 23.252 kHz OBW Power 99.00 %
x dB Bandwidth 21.63 MHz x dB -26.00 dB x dB Bandwidth 21.60 MHz x dB -26.00 dB

11n HT20 Mode ngh Channel

I ——

#F Galn:Low

Center Freq: 5.240000000 GHz
. Trig: FreeRun AvgiHold: 100100
Shtien. 3048

=
08.28:15 PHMar 15, 2017
Radio Std: Nane

Radio Device: BTS

il Ref 30.00 dBm

d
Log

Center 5.24 GHz

Span 40 MHz

#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 19.2 dBm
18.829 MHz
Transmit Freq Error 68.466 kHz OBW Power 99.00 %
x dB Bandwidth 21.61 MHz x dB -26.00 dB
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UNII 5.2 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode High Channel

Keysight Spectrum Aralyzer - Dccupied BW ol Keysight Spectram Analyze - Gccupied BW == =}

RL = 2 08:42:07 PM Mar 15, 2017 RL C N 1 ALIGN 08:42:45 PMMar 15,2017

] Center Freq: 5.150000000 GHz Radio $td: None l Center Freq: 5.230000000 GHz Radio Std: None
e Trig: FreeRun AvalHeld: 1001100 e Trig: FreeRun ‘AvgiHold: 1001100
#FGainLow #Aten: 30dB Radio Device: BTS #FGainow sAten: 30 dB Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBdiv Ref 30.00 dBm

Log Log
Center 5.19 GHz Span 80 MHz Center 5.23 GHz Span 80 MHz
[#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.333ms [#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 18.7 dBm Occupied Bandwidth Total Power 16.0 dBm

38.172 MHz 38.240 MHz
Transmit Freq Error 44.103 kHz OBW Power 99.00 % Transmit Freq Error 40.853 kHz OBW Power 99.00 %
x dB Bandwidth 46.64 MHz x dB -26.00 dB x dB Bandwidth 49.71 MHz x dB -26.00 dB
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UNII 5.3 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Mlddle Channel

Keysight Spectrum Aralyzer - Occupied W
AL F

AFGain:Low

'cmerrnq neoooomsn
AvalHeld: 1001100

=],
P Mar 15,2017
Rmosm le

wwm Decapied B8

Cemer Frea: saooooom GHz
Trig: ‘AvgiHold: 1001100

=
6:01 PHMar 15, 2017
Rﬂdln Sld None

!An-n‘ anaa Radic Device: BTS #FGainLow N l-ﬂn-n JD HB Radio Device: BTS.
0 dBidiv Ref 30.00 dBm 10 dB/div 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 19.3 dBm Occupied Bandwidth Total Power 18.9 dBm

17.741 MHz 17.789 MHz
Transmit Freq Error 134.66 kHz OBW Power 99.00 % Transmit Freq Error 72.074 kHz OBW Power 99.00 %
x dB Bandwidth 20.79 MHz x dB -26.00 dB x dB Bandwidth 20.80 MHz x dB -26.00 dB

11a Mode H|gh Channel

I — P[]
08.16:33 PHMar 15, 2017
‘ Cen rwe F req: 6.320000000 GHz Radio Std: None
s Trig: FreeRun AvglHeld: 100100
HFGalnLow Shtian. 30a8 Radio Device: BTS
0 dBidiv Ref 30.00 dBm

Log
Center 5.32 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 19.1 dBm

17.846 MHz
Transmit Freq Error 117.77 kHz OBW Power 99.00 %
x dB Bandwidth 20.88 MHz 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 Middle Channel

wwmu ‘Dccupied BW

=],
PH Mar 15, 2017

wwmu Decapied B8

=
08:30:00 PHMar 15, 2017

] C!meanq neoooomsn Radio S Noma l Cemer Frea: sauoooom GHz Radio Std: None
. Avg|Hold: 1001100 e Trig: ‘AvglHold: 100/100
AFGaindLow Mn-n‘ anaa Radic Device: BTS #FGainLow l-ﬂn-n JD HB Radio Device: BTS.
0 dBidiv Ref 30.00 dBm 0 dBdiv 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 19.5dBm Occupied Bandwidth Total Power 18.2 dBm

18.501 MHz 18.710 MHz
Transmit Freq Error -83.363 kHz OBW Power 99.00 % Transmit Freq Error 70.530 kHz OBW Power 99.00 %
x dB Bandwidth 22.41 MHz x dB -26.00 dB x dB Bandwidth 21.20 MHz x dB -26.00 dB

11n HT20 Mode High Channel

wwmu ‘Dccupied BW

C!meanq 5320000000 GHz

=],
1:06 M Mar 15, 2017
Rmosm Nane

e Trig: FreeRun AvalHeld: 1001100
AFGaln:Low Mn-n 3048 Radio Device: BTS
0 dBidiv Ref 30.00 dBm

Log
Center 5.32 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 19.2 dBm

18.835 MHz

Transmit Freq Error -73.463 kHz OBW Power 99.00 %

x dB Bandwidth 22.04 MHz x dB -26.00 dB
sc TATUS
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UNII 5.3 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode High Channel

Keysight Spectrum Aralyzer - Dccupied BW ol Keysight Spectram Analyze - Gccupied BW == =}

RL = 2 08:43:24 PM Mar 15, 2017 RL C N 1 ALIGN 08:43:58 PMMar 15,2017

] Center Freq: 6.270000000 GHz Radio $td: None l Center Freq: 5.310000000 GHz Radio Sta: None
e Trig: FreeRun AvalHeld: 1001100 e Trig: FreeRun ‘AvgiHold: 1001100
#FGainLow #Aten: 30dB Radio Device: BTS #FGainow sAten: 30 dB Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBdiv Ref 30.00 dBm

Log Log
Center 5.27 GHz Span 80 MHz Center 5.31 GHz Span 80 MHz
[#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.333ms [#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 18.9 dBm Occupied Bandwidth Total Power 18.1 dBm

38.131 MHz 38.192 MHz
Transmit Freq Error -23.390 kHz OBW Power 99.00 % Transmit Freq Error -74.249 kHz OBW Power 99.00 %
x dB Bandwidth 47.57 MHz x dB -26.00 dB x dB Bandwidth 47.96 MHz x dB -26.00 dB
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UNII 5.5 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

I ——

CznverFqu 5.500000000 GHz

o |la
08:17:00 PHMar 15, 2017
Radio Std: Nane

P —

Center Freq: 5680000003 GHz

=
08:15:21 PHMar 15,2017
Radio Std: None

e Trig: FreeRun AvglHeld: 100100 e Trig:FreeRun AvglHold: 100/100
HFGalnLow sAnen: 30 6 Radio Device: BTS #FGalnLow satten: 30 a8 Radio Device: 8TS

10 dBidiv Ref 30.00 dBm 10 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 18.2 dBm Occupied Bandwidth Total Power 18.7 dBm

17.855 MHz 17.726 MHz
Transmit Freq Error 61.425 kHz OBW Power 99.00 % Transmit Freq Error 87.738 kHz OBW Power 99.00 %
x dB Bandwidth 20.89 MHz x dB -26.00 dB x dB Bandwidth 20.60 MHz xdB -26.00 dB

11a Mode ngh Channel

11a Mode Straddle Channel

I ——

o |la
PMMar 15, 2017

P —

=
08:22,08 PHMar 15, 2017

] CznverFqu 5.700000000 GHz Radio Std. Nane ] Center Freq: 5.720000000 GHz Radio Std: None
e Trig: FreeRun AvglHeld: 100100 ca. Trig:FreeRun AvglHold: 100/100
HFGalnLow sAnen: 30 6 Radio Device: BTS #FGalnLow satten: 30 a8 Radio Device: 8TS
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
!
Center 5.7 GHz Span 40 MHz Center 5.72 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 18.7 dBm Occupied Bandwidth Total Power 18.4 dBm
17.796 MHz 17.798 MHz
Transmit Freq Error 81.082 kHz OBW Power 99.00 % Transmit Freq Error 40.352 kHz OBW Power 99.00 %
x dB Bandwidth 20.89 MHz x dB -26.00 dB x dB Bandwidth 20.72 MHz xdB -26.00 dB
s TS sc T
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UNII 5.5 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

e O =r-) o ey D I =
z €1 08.31:46 PHMar 15, 2017 : L 08:32:58 PMMar 15,2017
] " G enter Freq: § 600000000 Gz Radio Std: None ] Center Freq: 5.680000000 GHz Radio Std: None
e Trig: FreeRun AvglHeld: 100100 - AvglHold: 100/100
HFGalnLow sAnen: 30 6 Radio Device: BTS #FGalnLow Radio Device: 8TS
10 dBidiv Ref 30.00 dBm 10 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 18.5 dBm Occupied Bandwidth 18.9 dBm
18.655 MHz 18.643 MHz
Transmit Freq Error 47.488 kHz OBW Power 99.00 % Transmit Freq Error 13.867 kHz 99.00 %
x dB Bandwidth 21.12 MHz x dB -26.00 dB x dB Bandwidth 21.14 MHz -26.00 dB
e O = o ey D I =
z 08.34:11 PHMar 15, 2017 08200 i 5 0]
] CmeFrqETDWMGH Radio Std: None ] cmz x o suwomesn Radio Std: Non:
e Trig: FreeRun AvglHeld: 100100 - AvglHold: 100/100
HFGalnLow Shtian. 3048 Radio Device: BTS #FGalnLow Radio Device: 8TS
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
f
Center 5.7 GHz Span 40 MHz Center 5.72 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 18.7 dBm Occupied Bandwidth 18.5 dBm
18.578 MHz 18.683 MHz
Transmit Freq Error 98.179 kHz OBW Power 99.00 % Transmit Freq Error 64.722 kHz 99.00 %
x dB Bandwidth 21.77 MHz x dB -26.00 dB x dB Bandwidth 21.33 MHz -26.00 dB
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UNII 5.5 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode Middle Channel

I ——

CznverFqu 5.510000000 GHz

=
09,4435 P Mar 15, 2017
Radio Std: Nane

P —

Center Freq: 5630000000 GHz

=
084542 PHMar 15, 2017
Radio Std: None

e Trig: FreeRun AvglHeld: 100100 e Trig:FreeRun AvglHold: 100/100
HFGalnLow sAnen: 30 6 Radio Device: BTS #FGalnLow satten: 30 a8 Radio Device: 8TS

10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 5.51 GHz Span 80 MHz Center 5.59 GHz Span 80 MHz
#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.333ms #Res BW 510 kHz #VBW 1.5 MHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 18.3 dBm Occupied Bandwidth Total Power 18.5 dBm

37.981 MHz 38.187 MHz

Transmit Freq Error 8.124 kHz OBW Power 99.00 % Transmit Freq Error 80.704 kHz OBW Power 99.00 %

x dB Bandwidth 46.36 MHz x dB -26.00 dB x dB Bandwidth 48.17 MHz xdB -26.00 dB
s Taus sc o

11n HT40 Mode High Channel

11n HT40 Mode Straddle Channel

I — P[] I — P
PHMar 15, 2017 I 08:47.45 PHMar 15, 2017
] CznverFqu 5670000000 GHz Radio Std. Nane ] Center Freq: 5.710000000 GHz Radio Std: None
e Trig: FreeRun AvglHeld: 100100 ca. Trig:FreeRun AvglHold: 100/100
HFGalnLow sAnen: 30 6 Radio Device: BTS #FGalnLow satten: 30 a8 Radio Device: 8TS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
4

Center 5.67 GHz Span 80 MHz Center 5.71 GHz Span 80 MHz
#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.333ms #Res BW 510 kHz #VBW 1.5 MHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 17.8 dBm Occupied Bandwidth Total Power 19.1 dBm

38.072 MHz 38.215 MHz

Transmit Freq Error 60.058 kHz OBW Power 99.00 % Transmit Freq Error -36.933 kHz OBW Power 99.00 %

x dB Bandwidth 47.25 MHz x dB -26.00 dB x dB Bandwidth 47.93 MHz xdB -26.00 dB
s TS sc T
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UNII 5.8 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

I — P[] I — P
08.23:26 PHMar 15, 2017 I i, 07
] CmFmETlmﬁH Radio Sut Nane ] Center Freq: 6785000000 GHz Radio Sud: Name
e Trig: FreeRun AvglHeld: 100100 - AvglHold: 100/100
HFGalnLow Shtian. 3048 Radio Device: BTS HFGalnLow Radio Device: 8TS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 5.745 GHz Span 40 MHz Center 5.785 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 19.0 dBm Occupied Bandwidth 18.9 dBm
17.803 MHz 17.769 MHz
Transmit Freq Error 13.225 kHz OBW Power 99.00 % Transmit Freq Error 44.643 kHz 99.00 %
x dB Bandwidth 20.99 MHz x dB -26.00 dB x dB Bandwidth 20.66 MHz -26.00 dB
uso i) Alignment Completed

11a Mode ngh Channel

I — P[]
18,2448 P Mar 15, 2017
] Cer me Frea; S.825000000 Gz Radio Std: None
s Trig: FreeRun AvglHeld: 100100
HFGalnLow Shtian. 3048 Radio Device: BTS

10 dBidiv Ref 30.00 dBm
Log
Center 5.825 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 18.6 dBm

17.824 MHz
Transmit Freq Error 99.647 kHz OBW Power 99.00 %
x dB Bandwidth 20.95 MHz x dB -26.00 dB
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UNII 5.8 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

I ——

R 1207

P —

S P 15 107

] CmFmETlmﬁH Radio Sta: Non ] Center Freq: 6785000000 GHz Radia Sid: Non
e Trig: FreeRun AvglHeld: 100100 - AvglHold: 100/100
HFGalnLow Shtian. 3048 Radio Device: BTS #FGalnLow Radio Device: 8TS

10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 5.745 GHz Span 40 MHz Center 5.785 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 19.1 dBm Occupied Bandwidth 18.9 dBm

18.771 MHz 18.745 MHz
Transmit Freq Error -70.184 kHz OBW Power 99.00 % Transmit Freq Error 47.568 kHz 99.00 %
x dB Bandwidth 21.23 MHz x dB -26.00 dB x dB Bandwidth 20.96 MHz -26.00 dB

11n HT20 Mode ngh Channel

I ——

08,3950 P Mar 15, 2017

] Cer .m- Frea; S.825000000 Gz Radio Std: None
s Trig: FreeRun AvglHeld: 100100
HFGalnLow Shtian. 3048 Radio Device: BTS
10 dBidiv Ref 30.00 dBm
Log
Center 5.825 GHz Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 18.9 dBm
18.888 MHz
Transmit Freq Error 9.057 kHz OBW Power 99.00 %
x dB Bandwidth 21.04 MHz x dB -26.00 dB
uso i) Alignment Completed
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UNII 5.8 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode ngh Channel

I —— [
: 064506 P 15,2
| CmFmETEmGH Radio Std: Nane
v Trig: FreeRun AvgiHold: 100100
HFGalnLow sAnen: 30 6

Radio Device: BTS

P —

#FGalnLow

=
08:5238 PHMar 15, 2
Cm! :Freg 5795000000 GHz Radio Std: None

AvgiHold: 1001100
Radio Device: BTS.

dBidiv Ref 30.00 dBm
Log

3/div Ref 30.00 dBm

d
Log

Center 5.755 GHz

Span 80 MHz Center 5.795 GHz Span 80 MHz
#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.333ms #Res BW 510 kHz #VBW 1.5 MHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 18.5 dBm Occupied Bandwidth 19.0 dBm
38.150 MHz 38.129 MHz
Transmit Freq Error 21.667 kHz OBW Power 99.00 % Transmit Freq Error -41.977 kHz 99.00 %
x dB Bandwidth 45.97 MHz x dB -26.00 dB x dB Bandwidth 48.06 MHz -26.00 dB
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9. ANTENNA PORT TEST RESULTS
9.1. 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 v01r03: The transmitter output is
connected to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak
detector and max hold.

NOTE
¢ Calculation for 6dB Bandwidth of UNII-3 Straddle Channel
ex) Fundamental frequency : 5720MHz
o 6dBBW : 16.350MHz
o Starting Frequency of UNII-3 band : 5725MHz
o 6dB Bandwidth of UNII-3 band Portion
= (5720 + (16.350/ 2) -5725) = 3.175 MHz
RESULTS
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9.1.1. 802.11a MODE IN THE 5.8 GHz BAND

Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHz] [MHz] [MHz]

Straddle 5720 1.410 0.5

Low 5745 11.960 0.5

Mid 5785 15.090 0.5

High 5825 15.050 0.5

Worst 1.410

9.1.2. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHz] [MHz] [MHz]

Straddle 5720 2.085 0.5

Low 5745 13.770 0.5

Mid 5785 12.600 0.5

High 5825 13.750 0.5

Worst 2.085

9.1.3. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Frequency 6 dB Bandwidth Minimum Limit
Channel
[MHz] [MHz] [MHz]

Straddle 5710 2.975 0.5

Low 5755 34.730 0.5

High 5795 33.460 0.5

Worst 2.975
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9.1.4. 6 dB BANDWIDTH PLOTS

IEEE 802.11a mode

11a Mode Low Channel

11a Mode Mlddle Channel

Keysight Spectrum Aralyzer - Dccupied BW ol wwmu Occupied BN == =}
AL C 5 5221 PM r 15, 2017 T 5256 Phar 15,2017
] Cemeanq smooomsn Radio S oma l Caner Fraq: 5785000000 GHz Radio S Noma
s Avg|Hold: 1001100 e Trig: FreeRun ‘AvglHold: 100/100
AFGaln:Low !An-n Eﬂ ﬂEl Radio Device: BTS #FGaindow IAlun 30 dB Radio Device: BTS
10 dBidiv. Ref 30.00 dBm 0 cBJdiv Ref 30.00 dBm
Log Log
} |
Center 5.745 GHz Span 40 MHz Center 5.785 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms #Res BW 100 kHz #VBW 300 kHz Sweep 4ms
Occupied Bandwidth Total Power 18.6 dBm Occupied Bandwidth Total Power 18.9 dBm
17.494 MHz 17.566 MHz
Transmit Freq Error 22.500 kHz OBW Power 99.00 % Transmit Freq Error 50.321 kHz OBW Power 99.00 %
x dB Bandwidth 11.96 MHz x dB -6.00 dB x dB Bandwidth 15.09 MHz x dB -6.00 dB
fusc i Alignment Completed sTanus wsa aus
wwmu Decupied BW wwmu Occupied BN == =}
Ehtar 15,2017 T 0754145 Phbar 15,2007
] Cemeanq 5825000000 GHz Radio S Noma l Cemer Fraq: 5720000000 GHz Radio Std: None
e Trig: FreeRun Avg|Hold: 1001100 e Trig: FreeRun ‘AvglHold: 100/100
AFGaln:Low !An-n 3048 Radio Device: BTS #FGaindow sAten: 30 dB Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBdiv Ref 30.00 dBm
Log Log
' i
Center 5.825 GHz Span 40 MHz Center 5.72 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms #Res BW 100 kHz #VBW 300 kHz Sweep 4ms
Occupied Bandwidth Total Power 18.7 dBm Occupied Bandwidth Total Power 18.5 dBm
17.656 MHz 17.591 MHz
Transmit Freq Error 105.45 kHz OBW Power 99.00 % Transmit Freq Error 98.223 kHz OBW Power 99.00 %
x dB Bandwidth 15.05 MHz x dB -6.00 dB x dB Bandwidth 12.82 MHz x dB -6.00 dB
sc m wsa L3 Alignment Completed Tatus
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IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

P — = T —— =
07:57:28 P Mar 15, 2017 07:58:25 Phar 15,2017
] C!meanq 5745000000 GHz Radio Std: None | Caner Fraq: 5785000000 GHz Radio Std: None
e Trig: FreeRun Avg|Hold: 1001100 e Trig: FreeRun ‘AvglHold: 100/100
#FGainLow Shten. 3005 Radio Device: BTS #FGalnd ow satten: 30 6B Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
!

Center 5.745 GHz Span 40 MHz Center 5.785 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms #Res BW 100 kHz #VBW 300 kHz Sweep 4ms

Occupied Bandwidth Hotal Rawer. A8 dlm Occupied Bandwidth HotalRower; A85ichm

18.422 MHz 18.527 MHz

Transmit Freq Error 83.860 kHz OBW Power 99.00 % Transmit Freq Error -85.789 kHz OBW Power 99.00 %

x dB Bandwidth 13.77 MHz x dB -6.00 dB x dB Bandwidth 12.60 MHz xdB -6.00 dB
fusc i Alignment Completed smaie wsa aus

I — P[] I — P

07.58:53 PHMar 15, 2017 I PHMar 15,2017
] " G enter Freq: § 826000000 Gz Radio Std: None ] Center Freq: 5.720000000 GHz Radia Sid: Nane
e Trig: FreeRun AvglHeld: 100100 ca. Trig:FreeRun AvglHold: 100/100
HFGalnLow sAtten: 30 B Radio Device: BTS HFGalnLow satten: 30 a8 Radio Device: 8TS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
t

Center 5.825 GHz Span 40 MHz Center 5.72 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms #Res BW 100 kHz #VBW 300 kHz Sweep 4ms.

Occupied Bandwidth Total Power 18.7 dBm Occupied Bandwidth Total Power 18.5 dBm

18.296 MHz 18.605 MHz

Transmit Freq Error -213.84 kHz OBW Power 99.00 % Transmit Freq Error -48.251 kHz OBW Power 99.00 %

x dB Bandwidth 13.75 MHz x dB -6.00 dB x dB Bandwidth 14.17 MHz xdB -6.00 dB
usc sTaTus wsc TATUS
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IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode ngh Channel

wwmu Decupied BW ol wwmu Occupied BN == =}
08:02:10 P ar 15, 2017 080354 PhMar 15,2017
] Cemeanq 5755000000 GHz Radio Std: None | Caner Fraq: 5795000000 GHz Radio Std: None
e Trig: FreeRun Avg|Hold: 1001100 e Trig: FreeRun ‘AvglHold: 100/100
AFGaln:Low !An-n 3048 Radio Device: BTS #FGaindow sAten: 30 dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dBJdiv Ref 30.00 dBm
Log Log
|

Center 5.755 GHz Span 80 MHz Center 5.795 GHz Span 80 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8ms #Res BW 100 kHz #VBW 300 kHz Sweep 8ms

Occupied Bandwidth Total Power 17.9 dBm Occupied Bandwidth Total Power 18.1 dBm

37.675 MHz 37.592 MHz

Transmit Freq Error 39.267 kHz OBW Power 99.00 % Transmit Freq Error 30.667 kHz OBW Power 99.00 %

x dB Bandwidth 34.73 MHz x dB -6.00 dB x dB Bandwidth 33.46 MHz x dB -6.00 dB
usc TATUS wsc TATUS

11n HT40 Mode Straddle Channel

I ——

08,01:08 PHMar 15, 2017

] Cer .m- Frea: 8710000000 Gz Radio Std: None
s Trig: FreeRun AvglHeld: 100100
HFGalnLow Shtian. 3048 Radio Device: BTS

10 dBidiv Ref 30.00 dBm
Log
Center 5.71 GHz Span 80 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8 ms

Occupied Bandwidth Total Power 18.6 dBm

37.625 MHz

Transmit Freq Error -17.500 kHz OBW Power 99.00 %

x dB Bandwidth 35.95 MHz x dB -6.00 dB
usc TATUS
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9.2. 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 spectral density shall not exceed

11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

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.

TEST PROCEDURE

The Duty Cycle is less than 98% and consistent therefore KDB 789033 Method SA-2 is used for
power and PPSD. RBW set to1MHz(500kHz for the band 5.725-5.85 GHz, the VBW >= 3 x
RBW, RMS detector and trace averaging). Band power function used for power and peak
marker value of the spectrum is used for PSD. Add duty cycle correction factor.

DIRECTIONAL ANTENNA GAIN

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

5 GHz

Frequency Antenna
Band Gain
[MHz] [dBi]

5150 - 5250 -4.75

5250 - 5350 -0.25

5470 - 5725 -2.76

5725 - 5850 -2.88
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RESULTS

9.2.1. 802.11a MODE IN THE 5.2 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency| Min Directional | Directional
26 dB Gain Gain

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5180 20.81 -4.75 -4.75
Mid 5200 20.94 -4.75 -4.75
High 5240 20.67 -4.75 -4.75

Limits

Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5180 24.00 24.00 11.00
Mid 5200 24.00 24.00 11.00
High 5240 24.00 24.00 11.00

| Duty cycle CF [dB]| 0.18

Included in Calculations of Corr'd Power & PPSD

Output Power Results

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

Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5180 12.75 12.93 24.00 -11.07
Mid 5200 12.38 12.56 24.00 -11.44
High 5240 13.25 13.43 24.00 -10.57

PPSD Results

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

PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5180 3.04 3.22 11.00 -7.78
Mid 5200 2.72 2.89 11.00 -8.11
High 5240 3.61 3.79 11.00 -7.21
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9.2.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency| Min Directional | Directional
26 dB Gain Gain

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5180 21.63 -4.75 -4.75
Mid 5200 21.60 -4.75 -4.75
High 5240 21.61 -4.75 -4.75

Limits

Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5180 24.00 24.00 11.00
Mid 5200 24.00 24.00 11.00
High 5240 24.00 24.00 11.00

| Duty Cycle CF [dB]| 0.17 [Included in Calculations of Corr'd Power & PPSD

Output Power Results

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

Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5180 12.75 12.91 24.00 -11.09
Mid 5200 13.15 13.31 24.00 -10.69
High 5240 13.04 13.20 24.00 -10.80

PPSD Results

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

PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5180 3.10 3.26 11.00 -7.74
Mid 5200 3.57 3.74 11.00 -7.26
High 5240 3.27 3.43 11.00 -7.57
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9.2.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency| Min [Directional|Directional
26 dB Gain Gain

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5190 46.64 -4.75 -4.75
High 5230 49.71 -4.75 -4.75

Limits

Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5190 24.00 24.00 11.00
High 5230 24.00 24.00 11.00

| Duty Cycle CF [dB]| 0.38

Included in Calculations of Corr'd Power & PPSD

Output Power Results

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

Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5190 11.97 12.35 24.00 -11.65
High 5230 12.46 12.84 24.00 -11.16

PPSD Results

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

PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5190 -0.57 -0.20 11.00 -11.20
High 5230 -0.33 0.05 11.00 -10.95
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9.2.4. 802.11a MODE IN THE 5.3 GHz BAND

Bandwidth and Antenna Gain

DATE: MAR 20, 2017

Channel | Frequency| Min Directional | Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5260 20.79 -0.25 -0.25
Mid 5300 20.90 -0.25 -0.25
High 5320 20.88 -0.25 -0.25
Limits
Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5260 24.00 24.00 11.00
Mid 5300 24.00 24.00 11.00
High 5320 24.00 24.00 11.00
| Duty Cycle CF [dB]| 0.18 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Total Total Power Power
Corr'd Corr'd Limit Margin
Power Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5260 13.24 13.42 24.00 -10.58
Mid 5300 13.11 13.29 24.00 -10.71
High 5320 13.07 13.24 24.00 -10.76
PPSD Results
Channel | Frequency| Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5260 3.66 3.84 11.00 -7.16
Mid 5300 3.63 3.80 11.00 -7.20
High 5320 3.54 3.72 11.00 -7.28
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9.2.5. 802.11n HT20 MODE IN THE 5.3 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency| Min Directional | Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5260 22.41 -0.25 -0.25
Mid 5300 21.20 -0.25 -0.25
High 5320 22.04 -0.25 -0.25
Limits
Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5260 24.00 24.00 11.00
Mid 5300 24.00 24.00 11.00
High 5320 24.00 24.00 11.00
| Duty Cycle CF[dB]| 0.17 [included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Total Total Power Power
Corr'd Corr'd Limit Margin
Power Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5260 12.96 13.13 24.00 -10.87
Mid 5300 13.08 13.25 24.00 -10.75
High 5320 12.95 13.12 24.00 -10.88
PPSD Results
Channel [ Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5260 3.41 3.57 11.00 -7.43
Mid 5300 3.31 3.48 11.00 -7.52
High 5320 3.18 3.34 11.00 -7.66
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9.2.6. 802.11n HT40 MODE IN THE 5.3 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency| Min Directional | Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5270 47.57 -0.25 -0.25
High 5310 47.96 -0.25 -0.25
Limits
Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5270 24.00 24.00 11.00
High 5310 24.00 24.00 11.00
| Duty Cycle CF[dB]| 0.38 [included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Total Total Power Power
Corr'd Corr'd Limit Margin
Power Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5270 11.62 11.99 24.00 -12.01
High 5310 11.90 12.28 24.00 -11.72
PPSD Results
Channel | Frequency| Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5270 -0.98 -0.60 11.00 -11.60
High 5310 -0.91 -0.53 11.00 -11.53
Page 45 of 209

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: 4787873630-E4V1
FCC ID: ABLSMG390Y

DATE: MAR 20, 2017

9.2.7. 802.11a MODE IN THE 5.5 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency| Min Directional | Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5500 20.89 -2.76 -2.76
Mid 5580 20.60 -2.76 -2.76
High 5700 20.89 -2.76 -2.76
Limits
Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5500 24.00 24.00 11.00
Mid 5580 24.00 24.00 11.00
High 5700 24.00 24.00 11.00
| Duty Cycle CF [dB]| 0.18 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Total Total Power Power
Corr'd Corr'd Limit Margin
Power Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5500 12.83 13.01 24.00 -10.99
Mid 5580 12.95 13.13 24.00 -10.87
High 5700 13.04 13.22 24.00 -10.78
PPSD Results
Channel | Frequency| Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5500 3.30 3.48 11.00 -7.52
Mid 5580 3.35 3.53 11.00 -7.47
High 5700 3.56 3.74 11.00 -7.26
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9.2.8. 802.11n HT20 MODE IN THE 5.5 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency| Min |Directional|Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5500 21.12 -2.76 -2.76
Mid 5580 21.14 -2.76 -2.76
High 5700 21.77 -2.76 -2.76
Limits
Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5500 24.00 24.00 11.00
Mid 5580 24.00 24.00 11.00
High 5700 24.00 24.00 11.00
| Duty Cycle CF[dB]| 0.17 [included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Total Total Power Power
Corr'd Corr'd Limit Margin
Power Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5500 12.66 12.83 24.00 -11.17
Mid 5580 12.84 13.01 24.00 -10.99
High 5700 12.93 13.10 24.00 -10.90
PPSD Results
Channel | Frequency| Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5500 2.62 2.79 11.00 -8.21
Mid 5580 3.35 3.52 11.00 -7.48
High 5700 3.26 3.43 11.00 -7.57
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9.2.9. 802.11n HT40 MODE IN THE 5.5 GHz BAND
Bandwidth and Antenna Gain

Channel | Frequency| Min |Directional | Directional
26 dB Gain Gain

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5510 46.36 -2.76 -2.76
Mid 5550 48.17 -2.76 -2.76
High 5670 47.25 -2.76 -2.76

Limits

Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5510 24.00 24.00 11.00
Mid 5550 24.00 24.00 11.00
High 5670 24.00 24.00 11.00

| Duty Cycle CF[dB]| 0.38 [Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Total Total Power Power
Corr'd Corr'd Limit Margin
Power Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5510 11.85 12.22 24.00 -11.78
Mid 5550 11.69 12.06 24.00 -11.94
High 5670 11.77 12.15 24.00 -11.85
PPSD Results
Channel | Frequency| Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5510 -0.51 -0.13 11.00 -11.13
Mid 5550 -1.12 -0.75 11.00 -11.75
High 5670 -0.82 -0.44 11.00 -11.44
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9.2.10. 802.11a MODE IN THE 5.8 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency| Min Directional |Directional
26 dB Gain Gain

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5745 20.99 -2.88 -2.88
Mid 5785 20.66 -2.88 -2.88
High 5825 20.95 -2.88 -2.88

Limits

Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5745 24.00 24.00 30.00
Mid 5785 24.00 24.00 30.00
High 5825 24.00 24.00 30.00

| Duty Cycle CF[dB]| 0.18 [Iincluded in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Total Total Power Power
Corr'd Corr'd Limit Margin

Power Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5745 12.86 13.04 24.00 -10.96
Mid 5785 12.68 12.86 24.00 -11.14
High 5825 12.81 12.99 24.00 -11.01

PPSD Results

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

PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5745 0.23 0.41 30.00 -29.59
Mid 5785 -0.08 0.10 30.00 -29.90
High 5825 0.05 0.23 30.00 -29.77
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9.2.11. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency| Min Directional | Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5745 21.23 -2.88 -2.88
Mid 5785 20.96 -2.88 -2.88
High 5825 21.04 -2.88 -2.88
Limits
Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5745 24.00 24.00 30.00
Mid 5785 24.00 24.00 30.00
High 5825 24.00 24.00 30.00
| Duty Cycle CF[dB]| 0.17 [included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Total Total Power Power
Corr'd Corr'd Limit Margin
Power Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5745 12.72 12.88 24.00 -11.12
Mid 5785 12.76 12.92 24.00 -11.08
High 5825 12.68 12.85 24.00 -11.15
PPSD Results
Channel | Frequency| Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5745 -0.19 -0.02 30.00 -30.02
Mid 5785 0.12 0.28 30.00 -29.72
High 5825 -0.01 0.16 30.00 -29.84
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9.2.12. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency| Min Directional | Directional
26 dB Gain Gain

BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
Low 5755 45.97 -2.88 -2.88
High 5795 48.06 -2.88 -2.88

Limits

Channel | Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
Low 5755 24.00 24.00 30.00
High 5795 24.00 24.00 30.00

| Duty Cycle CF[dB]| 0.38

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Total Total Power Power
Corr'd Corr'd Limit Margin

Power Power
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5755 11.81 12.19 24.00 -11.81
High 5795 11.75 12.13 24.00 -11.87

PPSD Results

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

PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
Low 5755 -3.88 -3.50 30.00 -33.50
High 5795 -4.08 -3.70 30.00 -33.70
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9.2.13. 802.11a MODE AT STRADDLE CHANNEL

Bandwidth and Antenna Gain

Portion |Frequency| Min Directional |Directional
26 dB Gain Gain
BW for Power for PPSD
[MHz] [MHz] [dBi] [dBi]
UNII-2C 5720 15.36 -2.76 -2.76
UNII-3 5720 5.36 -2.76 -2.76
Whole 5720 20.72 -2.76 -2.76
Limits
Portion |Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
UNII-2C 5720 22.86 22.86 11.00
UNII-3 5720 18.29 18.29 11.00
Whole 5720 24.00 24.00 11.00
| Duty Cycle CF[dB]| 0.18 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Portion | Frequency| Total Total Power Power
Corr'd Corr'd Limit Margin
Power Power
[MHz] [dBm] [dBm] [dBm] [dB]
UNII-2C 5720 12.01 12.19 22.86 -10.68
UNII-3 5720 4.24 4.42 18.29 -13.87
Whole 5720 12.68 12.86 24.00 -11.14
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
144 5720 3.20 3.38 11.00 -7.62
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9.2.14. 802.11n HT20 MODE AT STRADDLE CHANNEL

Bandwidth and Antenna Gain

Portion |Frequency| Min |Directional | Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
UNII-2C 5720 15.67 -2.76 -2.76
UNII-3 5720 5.66 -2.76 -2.76
Whole 5720 21.33 -2.76 -2.76
Limits
Portion |Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
UNII-2C 5720 22.95 22.95 11.00
UNII-3 5720 18.53 18.53 11.00
Whole 5720 24.00 24.00 11.00
| Duty Cycle CF [dB]| 0.17 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Portion | Frequency| Total Total Power Power
Corr'd Corr'd Limit Margin
Power Power
[MHz] [dBm] [dBm] [dBm] [dB]
UNII-2C 5720 11.95 12.11 22.95 -10.84
UNII-3 5720 4.39 4.56 18.53 -13.97
Whole 5720 12.65 12.81 24.00 -11.19
PPSD Results
Channel | Frequency| Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
144 5720 2.74 2.91 11.00 -8.09
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9.2.15. 802.11n HT40 MODE AT STRADDLE CHANNEL

Bandwidth and Antenna Gain

Portion |Frequency| Min Directional | Directional
26 dB Gain Gain
BW for Power | for PPSD
[MHz] [MHz] [dBi] [dBi]
UNII-2C 5710 38.97 -2.76 -2.76
UNII-3 5710 8.97 -2.76 -2.76
Whole 5710 47.93 -2.76 -2.76
Limits
Portion |Frequency| FCC Power FCC
Power Limit PPSD
Limit Limit
[MHz] [dBm] [dBm] [dBm]
UNII-2C 5710 24.00 24.00 11.00
UNII-3 5710 20.53 20.53 11.00
Whole 5710 24.00 24.00 11.00
| Duty Cycle CF [dB]| 0.38 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Portion | Frequency| Total Total Power Power
Corr'd Corr'd Limit Margin
Power Power
[MHz] [dBm] [dBm] [dBm] [dB]
UNII-2C 5710 12.13 12.50 24.00 -11.50
UNII-3 5710 -0.87 -0.49 20.53 -21.01
Whole 5710 12.34 12.72 24.00 -11.28
PPSD Results
Channel | Frequency| Meas Total PPSD PPSD
PPSD Corr'd Limit Margin
PPSD
[MHz] [dBm] [dBm] [dBm] [dB]
142 5710 -0.35 0.03 11.00 -10.97
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9.2.16. OUTPUT POWER AND PPSD PLOTS

UNII 5.2 GHz IEEE 802.11a mode
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UNII 5.2 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

S

S

| Héwg Type: RMS | stug Type: Rl
PNO: Widg -+~ Trig: FreeRun AvglHold: 1001100 PG Wide ~»- Trig: FreeRur AvglHold: mcmm
IFGain:Low Atten: 40 48 IFGain:Low Arton: 40 48
Mkr1 5.1 Mkr1 5.201 7
1098l Ref 30,00 dB 0 dBidy  Ref 30.00 dBm
Log Log
Center 5.18000 GHz Span 35.00 MHz Center 5.20000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333ms [2m)n1 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts
N f 5.180 B57 50 GHz 3.098 dBm N 1 5.201 781 60 GHz 3,670 dBm
Z N f 6.180 000 00 GHz 1267dBm Band Power  21.63 MHz 12748d8 z N f 6.200 000 00 GHz 2084dBm BandPower  21.60 MHz 13.145¢B
4 4
5 5
8 L]
7 7
8 g
g 9
10 10
" "
s a

11n HT20 Mode ngh Channel

S

] #Avg Type: RMS
FNO-Wido -+ Trig: FreeRun AvalHold: 1001100
IFGain:Low Atten: 40 48
Mkr1 5.2
10deidiy_ Ref 30,00 dB
Log
Center 5.24000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333ms [2m)n1 pts)
[ FUNCTION ] FUNCTIGH WOTR x
N f 5.241 638 00 GHz 3268 dBm
2N f 5.240 000 00 GHz 1523dBm Band Power 2161 MHz 13036 dB
4
5
8
7
]
9
10
1

Page 56 of 209

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: 4787873630-E4V1 DATE: MAR 20, 2017
FCC ID: ABLSMG390Y

UNII 5.2 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel 11n HT40 Mode ngh Channel

S

S

| #Avg Type: RMS | i Type: RI
PNO Fast -+~ Trig: FreeRun AvglHeld: 1001100 PWO: Fast -~ Trig: FreeRun Ag|HIdmm|m
\FGaln:Low Atten: 40 48 \Faini ow Anen: 40 d8
VIkr Mk

1048y Ref 30,00 dBm 0By Ref 30.00 dBm

Log Log
[ ]
¥
Center 5.19000 GHz Span 60.00 MHz Center 5.23000 GHz Span 60.00 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
N f 5.187 576 GHz -0.574dBm , - N 1 5225 824 GHz -0.327 dBm y

Z N f 5190 000 GHz 5.216dBm Band Power  45.64 Mz 1197008 z N f 5.230 000 GHz 4854dBm BandPower 4971 MHz 12464 9B

4 4

5 5

8 L]

7 7

8 g

g 9

10 10

" "
w50 wsa
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UNII 5.3 GHz IEEE 802.11a mode

11a Mode Low Channel anary

S

11a Mode Middle Channel Secondary

S

Sweep 1.333ms [2m)n1 pts|

] #Avg Type: RMS | n Type: RI
PNO: Wido ~+- Trig: Free Run AvgiHeld: 100100 BNO: Wida - Trig: FreeRu AvgiHold: moum
IFGain:Low Atten: 40 48 IFGain:Low Arton: 40 48
Mkr1 5.2 Mkr1 5.301 14
10d8/div__Ref 3000 dBm 0 dBidy  Ref 30.00 dBm
Log - Log
K Yo d e |
|

Center 5.26000 GHz Span 35.00 MHz Center 5.30000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Res BW 1.0 MHz #VBW 3.0 MHz*

Sweep 1.333 ms (20001 pts

5.250 245 75 GH;

[ 2 z 3664 dBm
f 5.260 000 00 GHz 1.266 dBm  Band Power 20.79 MHz

I
N
N

Z2omuonaun

13241d8B

5.301 141 00 GH;

f iz 3,626 dBm
1 £.300 000 00 GHz 1.291dBm  Band Power 20.90 MHz 13.107 dB

B Lom~onnwen

11a Mode ngh Channel Prlmary

S

| v Type:
[ Rvaol 100100

Trig: Free Run
IFGainLow Atten: 40 48
Mkr1 5.318
10deidy_ Ref 30,00 dBm
Log
$

Center 5.32000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

Sweep 1.333ms [2m)n1 pts|

[__FUNCTION ] FURCTIGN WaTH]
20.88 MHz

5.318 318 25 GHz 3537 dBm
5.320 000 00 GHz 0.759dBm Band Power

13.066 dB
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UNII 5.3 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel 11n HT20 Mode Middle Channel

S S

] #Avg Type: RMS | n Type: RI
PNO: Widg -+~ Trig: FreeRun AvglHold: 1001100 PG Wide ~»- Trig: FreeRur AvglHold: mcmm
IFGain:Low Atten: 40 48 IFGain:Low Arton: 40 48
Mkri 5.2 MR 525
10d8/div__Ref 3000 dBm 3 d 0 dBidy  Ref 30.00 dBm
Log Log
7
Center 5.26000 GHz Span 35.00 MHz Center 5.30000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333ms [2m)n1 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
N f 5.261 692 26 GHz 3.405 dBm N 1 5.298 790 75 GHz 3.308 dBm

2N f 5.260 000 00 GHz 0740dBm Band Power  22.41 MHz 12960 dB L f 5300 000 00 GHz 1686dBm BandPower 2120 MHz 13.082 0B,

4 4

5 5

8 L]

7 T

] 8

9 9
10 10
L] "
s a

11n HT20 Mode ngh Channel

S

] #Avg Type: RMS
FNO-Wido -+ Trig: FreeRun AvalHold: 1001100
IFGain:Low Atten: 40 48
Mkr1 5.318
19 dBidv Ref 30.00 dBm
Center 5.32000 GHz Span 35.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333ms [2m)n1 pts)
[ FUNCTION ] FUNCTIGH WOTR x
N f 5.318 668 25 GHz 3176 dBm
2N f 5.320 000 00 GHz 1443dBm Band Power  22.04 MHz 12849d8
4
5
8
7
]
9
10
1
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UNII 5.3 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel 11n HT40 Mode ngh Channel

S

S

| #Avg Type: RMS | #Avg Type: RMS
PNOFast -s-  Trig: FreeRun AvglHeld: 100100 PHO Fast ~a- Trig: FreeRun AvglHold: 100/100
IFGaln:Low Atten: 40 48 IFGain:Low Atten: 40 4B
10dzidy__Ref 30.00 dBm dE [0 Ref 30.00 dBm
¥
Center 5.27000 GHz Span 60.00 MHz Center 5.31000 GHz Span 60.00 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)
qrecisal kL FUNCTION ] FUNCTIGN WOk FURCTION VALUE 2 (woodtRelsal X L] FURCT FukcTionwioTHl FuscTonee

N f 5.267 633 GHz -0.976 dBm = f 5.304 474 GHz -0.908 dBm

2N f 5270000 GHz 5826dBm Band Power  47.57 Mz 1161648 z N f 5310000 GHz 4837dBm BandPower  47.96 MHz 11.900 0B,

3 3

4 4

5 5

6 6

7 T

] 8

9 9
10 10
L] "
w0 v
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UNII 5.5 GHz IEEE 802.11a mode

11a Mode Middle Channel

— i D — i
" #Avg Type: RMS diAvg Type: RMS
PO Wide ~+- Trig: FreeRun AvglHold: 1001100 ». Trig:FreeRun AvglHold: 100100
IFGain:Low Atten: 40 48 Atten: 4048
Mkr1 5 Mkr1 5
1098y Ref 30,00 dBm 10 gB/div_ Ref 30.00 dBm
Leg Log
$
% %
Center 5.50000 GHz Span 35.00 MHz Center 5.58000 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)
(Ml Mcod TRC Sa [ FUncTion L FURCTiGh Wtk Fukcianvave S 2
N f 5.498 356 00 GHz 3298 dBm N 3.348 dBm

Z N f 6,500 000 00 GHz 0725dBm Band Power 20,89 MHz 12830d8 z N f 0892dBm Band Power  20.60 MHz 12964 0B,

4 4

5 5

8 L]

7 7

8 g

g 9

10 10

" "

hso s wsa A

11a Mode Starddle Channel

11a Mode ngh Channel

— -
" #Avg Type: RMS diAvg Type: RMS
O . Trig: Free Run AvglHold: 1001100 ». Trig:FreeRun AvglHold: 100100
[ Atten: 40 48 Atten: 4048
Mkr1 5.698 4
10 g5y Ref 30.00 dBm dBm| 10 geidi_Ref 30.00 dBm
L
u
Center 5.70000 GHz Span 35.00 MHz Center 5.72000 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)
(Ml Mcod TRC Sa [ FUncTion L FURCTiGh Wtk Fukcianvave [ Functian L Funcrion Wil Fukcronae
N f 5.698 467 00 GHz 3659 dBm N
2 N f 6.700 000 00 GHz 0516dBm Band Power 20,89 MHz 1304308 2 N Band Power  20.72 MHz 12679 4B
3 3 N Band Power  15.36 MHz 12,008 dB)
4 4N Band Power  5.360 MHz 4238d8
8 6 |
7 7
8 g
g 9
10 10
1 "
hso saTus wsa A
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UNII 5.5 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Middle Channel

Vv Syt RershiSpeanom e et
" #Avg Type: RMS | diAvg Type: RMS
O W . Trig: Free Run AumHum, 1001100 O Wide ~s- Trig: FreeRun AvgiHold: 1001100
[ Anen: 40 48 Pesinion Atten: 4048
Mkr1 5.50 Mkr1 5.581
10 a8l Ref 30,00 dBm 10 diidv Ref 30.00 dBm
Leg Log
e i $
1 X
'
Center 5.50000 GHz Span 35.00 MHz Center 5.58000 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)
(Ml Mcod TRC Sa [ FUncTion L FURCTiGh Wtk Fukcianvave 2
N f 1443 75 GHz 2621 dBm N 1 5.681 237 25 GHz 3.352 dBm
Z N f 0000 00 GHz 1014dBm Band Power 2112 MHz 12661 dB z N f 6.580 000 00 GHz 1.786dBm BandPower  21.14 MHz 12838 0B,
4 4
5 5
8 L]
7 7
8 g
g 9
10 10
" "
s i Alignment Completed . wsa e
Vv Syt =Ta RershiSpeanom e et
02:13:33 MM 16,2017
" #Avg Type: RMS ! e ‘T | diAvg Type: RMS
G- Wiio ~+- Trig: FreeRun AugiHod: 1001100 G- Vide e~ Trig: FreeRun AvgiHold: 1001100
[ Anen: 40 48 Pesinion Atten: 4048
Mkr1 5.701 386 C Mkr1 5.718 750 50 GHz
10d2ia_ Ref 30.00 dB 261 dBm 10 c5id__Ref 30.00 dBm 2.744 dBm
og og
o ! 4
¥
Center 5.70000 GHz Span 35.00 MHz Center 5.72000 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)
(Ml Mcod TRC Sa [ FUncTion L FURCTiGh Wtk Fukcianvave [ Functian L Funcrion Wil Fukcronae
N f 5.701 386 00 GHz 3261 dBm N 1 5.718 750 60 GHz 2744 dBm
2 N f 6.700 000 00 GHz 0975dBm Band Power  21.77 MHz 1292008 2 N 1 6.720 000 00 GHz 1.360dBm BandPower  21.33 MHz 12648 d
3 3 N f 6717 168 00 GHz 1826dBm Band Power 15,67 MHz 11945 dB)
4 4N f 5.727 833 00 GHz -2908dBm Band Power 5865 MHz 430348
8 L]
7 7
8 g
g 9
10 10
1 "
hso saTus wsa A
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UNII 5.5 GHz IEEE 802.11n HT40 mode

— E D —
#Avg Type: RMS | n Type: RI
ws. Trig: FreeRun AvglHeld: 1001100 PHO: Fast -~ Trig: FreeRu AvglHold: mmmo
oo Atten: 40 48 IFGain:Low Arton: 40 48
MKr MKkr
10d8/div__Ref 3000 dBm -0 dBm 4e/dv Ref 30.00 dBm
Leg Log
Center 5.51000 GHz Span 60.00 MHz Center 5.59000 GHz Span 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts) H#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
N f 5,507 600 GHz -0.505 dBm N 1 5.594 165 GHz -1.124 dBm
2N f 5510 000 GHz 5432dBm Band Power 4836 MHz 11846 0B z N f 5580 000 GHz 5789dBm BandPower 4817 MHz 11.685 0B,
4 4
5 5
8 L]
7 T
] 8
9 9
10 10
L] "
s s
i s i i i ]
#vg Type: RMS | : »Aug vpe: RMS
PR Fost ~»-  Trig: FreeRun AvglHold: 100100 PO Fast e Trig: FreeRun AvglHold: 100/100
IFGain:Low Atten 40 8 IFGain:Low Atten: 40 dB
MKkr1 Mkr1 5.7
10 diidy  Ref 30,00 dBm 10 diidlv_ Ref 30.00 dBm
Log Log
']
[ ] & —
Center 5.67000 GHz Span 60.00 MHz Center 5.71000 GHz Span 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts) H#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (20001 pts)
o a - i
N t 5675 724 GHz 0,817 dBm 1 5708 365 GHz -0.347 dBm
2 N t 5,670 000 GHz 5429dBm Band Power  47.25 MHz 1774d8 z N 1 5710000 GHz 4.525dBm Band Power  47.93 MHz 12330 4B
3 3 N 1 65.706 518 GHz A1.771dBm  Band Power 38.97 MHz 12.126 dB
4 4 M f 5729483 GHz 15220 dBm Band Power 8965 MHz -0.886 0B,
H 6 |
7 7
8 8
9 ]
10 10
it "
! s
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