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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, ANT+ and NFC
MODEL NUMBER: SM-A510F/DS, SM-A510F

SERIAL NUMBER: R38FA0JNMOW/ 330091e6a336920d (RADIATED);

3300228292a67257 (CONDUCTED)

DATE TESTED: OCT 19, 2015 - NOV 26, 2015

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Korea,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test results
show that the equipment tested is capable of demonstrating compliance with the requirements
as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. will
constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Korea, Ltd. By: Tested By:

CY Choi SungGil Park
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, FCC 06-96, FCC KDB 789033 D02 v01, ANSI C63.10-2009.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do, 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, ANT+ and NFC.

This test report addresses the NII (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 12.50 17.77
>18075240 802.11n HT20 13.31 2143
5190 15230 802.11n HT40 12.39 17.35
802.11a 12.48 17.69
526015320 802.11n HT20 13.13 20.54
527015310 802.11n HT40 12.17 16.46
802.11a 12.80 19.05
550075720 802.11n HT20 12.50 17.78
551015710 802.11n HT40 12.46 17.62
802.11a 13.10 20.40
ST4515825 802.11n HT20 13.48 22.29
5755 15795 802.11n HT40 11.81 15.15
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

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

Frequency Range Antenna Gain
[MHZz] [dBI]
UNII 1
5150 — 5250 5150 0.84
UNII 2A
5250 — 5350 5350 1.28
UNII 2C 5500 -0.64
5470 — 5725 5795 267
UNII 3
5795 — 5850 5725 2.67

5.4. WORST-CASE CONFIGURATION AND MODE

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

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

was performed with the EUT in the Z orientation.

Based on the baseline scan, the worst-case data rates were:
802.11a mode: 6 Mbps

802.11n HT20mode: MCSO0

802.11n HT40mode: MCSO0
802.11ac VHT80mode: MCSO0
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA20UWE R37G9EN04S1DK3 N/A
Data Cable SAMSUNG ECB-DU4AWE N/A N/A
Earphone SAMSUNG GH59-11720H N/A N/A

I/O CABLES

1 DC Power 1 Mini-USB Shielded 0.8m N/A
2 Audio 1 Mini-Jack | Unshielded 1.0m N/A
TEST SETUP

The EUT is a stand-alone unit during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

HEADSET EUT

AC ADAPTER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List

Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-25-16
Antenna, Horn, 18 GHz ETS 3115 00161451 05-17-16
Antenna, Horn, 18 GHz ETS 3117 00168724 06-17-16
Antenna, Horn, 18 GHz ETS 3117 00168717 06-17-16
Preamplifier, 1000 MHz Sonoma 310N 341282 08-18-16
Preamplifier, 1000 MHz Sonoma 310N 351741 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-18-16
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-19-16
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-19-16
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-18-16
Average Power Sensor R&S NRZ-Z91 102681 08-18-16
Average Power Sensor Agilent/HP u2000 MY54270007 08-18-16
EMI Test Receive, 40 GHz R&S ESU40 100439 08-19-16
EMI Test Receive, 40 GHz R&S ESU40 100457 08-19-16
EMI Test Receive, 3 GHz R&S ESR3 101832 08-19-16
Attenuator / Switch driver HP 11713A 3748A04272 N/A
Low Pass Filter 3GHz Micro-Tronics LPS17541 009 08-18-16
Low Pass Filter 3GHz Micro-Tronics LPS17541 015 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 009 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 010 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 016 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 015 08-18-16
LISN R&S ENV-216 101836 08-19-16
LISN R&S ENV-216 101837 08-19-16
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7. SUMMARY TABLE

FCC Part Test Description Test Limit Test Test Worst Case
Section Condition Result
15.407 (a) Occupied Band width (26dB) N/A Pass 39.56 MHz
i 3.011 MHz
15.407 6dB Band width (5.8Ghz) >500KHz Pass (Straddle Ch.)
15.407 TX Cond. Power5.15-2.25, 5.25- <24dBm or Pass 13.47 dBm
@)) 5.35 & 5.47-5.725 11+10Log(OBW) (AV)
Conducted
15.407 < 30dBm or 13.48 dBm
@)3) TX Cond. Power 5.725-5.825 17+10Log(OBW) Pass AV)
15.407 3.78 dBm
PSD (5.2,5.3,5.5GHz <11dBm Pass
(a)5) ( ) (AV)
15.407 3.71 dBm
PSD (5.8GHz 30dBm per 500kHz Pass
(2)5) ( ) P (AV)
15.207 (a) AC. Po_wer Line conducted Section 10 Pass 50.14 dBuVv
emissions (QP)
Radiated
15.407 (b) . . L 33.15 dBuV/m
& 15.209 Radiated Spurious Emission < 40dBuV/m Pass (PK)
15.407 . . Radiated /
(h)2) Dynamic Frequency Selection N/A Condcuted Pass N/A
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8. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

8.1. ON TIME AND DUTY CYCLE RESULTS

ON Time|Period|Duty Cycle| Duty Duty Cycle iva)
Mode B X Cycle [Correction Factor|Minimum VBW
[msec) [[msec]| [linear] [%] [dB] [kHz]
802.11a 1.428 | 1.53 0.933] 93.3% 0.30 0.700
802.11n HT20 1.336 | 1.437 0.930[ 93.0% 0.32 0.749
802.11n HT40 0.6639 | 0.765 0.868| 86.8% 0.62 1.506

8.2. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE

BE Keysight Spectrum Analyzer - Swept SA
0 R RF 502 D

| Trig Delay-300.0 us #Avg Type: RMS
PNO: Fast —+—  Trig: RF Burst
IFGain:Low Atten: 30 dB

Ref Offset 10.34 dB
EO dBidiv_ Ref 30.00 dBm
og

0

Center 5.500000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts)

(MkRImODEITRCSCLL  x L FUNCTION | FUNCTION WIDTH FUNCTION VALUE
1 N t 299.4 us 12.81 dEBm
2 A t (A) 1.428 ms (A) 0.00 dB
t (4 1.530 ms (A) 0.76 dB

A kb
= OO~ &L
B>
2

o
8
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DUTY CYCLE 802.11n HT20 MODE

Keysight Spectrum Analyzer - Swept SA.
RL RF 50 0

PNO: Fast ~—+—  1rig: RF Burst
IFGain:Low Atten: 30 dB

Trig Delay-30004s  #Avg Type: RMS RACE

e ]

05:58:05 PM Oct 21, 2015
TRACE 1456

Ref Offset 10.34 dB
Ref 30.00 dBm

Q

Center 5,500000000 GHz
Res BW 8 MHz

(kA mopeITRC sl x ]
299.1 us
1.336 ms (A)
1.437 ms (A)

#VBW 50 MHz

12.49dBm
-2.39dB
0.71dB

Span 0 Hz
Sweep 2.000 ms (20001 pts)

DUTY CYCLE 802.11n HT40 MODE

Keysight Spectrum Analyzer - Swept SA
RL 5

Trig Delay-100.0 s
PNO: Fast ~—»—  Trig: RF Burst
IFGain:Low Atten: 30 dB

#Avg Type: RMS

T

05:59:28 PM Oct 21, 2015
TRACE| 56

TYPE| W

Ref Offset 10.34 dB
Ref 30.00 dBm

0

Center 5.510000000 GHz

Res BW 8 MHz #VBW 50 MHz

1 L e R S R A
N t 99.30 s 8.02dBm

663.9us (A) -1.32d8
765.3 us (A) -1.69dB

FUNCTION

t (A)
t (4)

Soom~NO s

Y

Span 0 Hz
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9. MEASUREMENT METHOD

KDB 789033 D02 General UNII Test Procedures New Rules v01
KDB 905462 D03 Clients Without Radar Detection New Rules vO1r01

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

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

Straddle Channels: KDB 644545 D03 v01
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10. ANTENNA PORT TEST RESULTS
10.1.6 dB BANDWIDTH

LIMITS

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

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v01: The transmitter output is
connected to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak
detector and max hold.

RESULTS

9 Calculation for 6dB Bandwidth of UNII-3 Straddle Channel

ex) 802.11a mode
o Fundamental frequency : 5720MHz
6dB BW : 16.313MHz
Starting Frequency of UNII-3 band : 5725MHz
6dB Bandwidth of UNII-3 band Portion
= (5720 + (16.313 / 2) -5725) = 3.156 MHz

O 0O
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10.1.1. 802.11a MODE IN THE 5.8 GHz BAND
Channel Frequency 6 dB Bandwidth Minimum Limit
[MHZz] [MHZ] [MHZ]
Straddle 5720 3.156 0.5
Low 5745 16.320 0.5
Mid 5785 16.320 0.5
High 5825 16.304 0.5
Worst 3.156
10.1.2. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Channel Frequency 6 dB Bandwidth Minimum Limit
[MHZz] [MHZz] [MHZz]
Straddle 5720 3.458 0.5
Low 5745 17.524 0.5
Mid 5785 17.290 0.5
High 5825 17.564 0.5
Worst 3.458
10.1.3. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Channel Frequency 6 dB Bandwidth Minimum Limit
[MHz] [MHz] [MHz]
Straddle 5710 3.011 0.5
Low 5765 35.423 0.5
High 5795 35.725 0.5
Worst 3.011
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10.1.4. 6 dB BANDWIDTH PLOTS

IEEE 802.11a mode

11a Mode Straddle Channel

11a Mode Low Channel

ED——

P ———

] va Type: AMS I "~ #ve TypeRMS
NG Wede ~o— AvglHokd: 100100 PRTioe e TG Freeun AvgiHold: 100100
IFGain:Low A\'M' 30 @B IFGainLow
Ref Offset 10.34 dB} AMkr Ref Offset 10.34 98

1wakidy  Ref 30.00 dBm 10 diay Ref 30,00 dBm
Leg Log
\Center 5.72000 GHz Span 25.00 MHz ICenter 5.74500 GHz ‘Span 25.00 MHz.
#Res BW 100 kHz FVBW 300 kHz Sweep 1.333 ms (20001 pis) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts;
usa sTatus uesa sTaus. |

11a Mode Middle Channel

11a Mode High Channel

‘wllﬂ-:mmln&:—v Swept SA

i ...L.e e Trig:FreeRun

#Avg Type: RMS
AvglHold: 100100

'-v-"li.-mw-hdym St 4

l,. e Trig: Frea Run

#Avg Type: RMS.
AvgiHold: 1001100

WWsinLow Atten: 30 68 Faieiom Attan: 20 48
Ref Offset 10.34 B AMKr Ref Offset 1034 9B AMkr3
10 dBidiv Ref 30.00 dBm 10 delrdiv Ref 30.00 dBm
og ]
O !
] K ! "
‘ J

\Center 5.78500 GHz Span 25.00 MHz ICenter 5.82500 GHz Span 25.00 MHz,
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) [#Res BW 100 kHz #VBW 300 kHz

Sweep 1.333 ms (20001 pis)

uso

=
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IEEE 802.11n HT20 mode

11n HT20 Mode Straddle Channel

11n HT20 Mode Low Channel

ED——

“shvg Type NS
AvglHok: 100100

Pnowld ~+- Trig: FreeRun
WFGainLow Amen: 30 6B

P ———

| ~ SAvg Type: RMS
Vide -~ Tlu Free Run

G AvglHold: 100100
IFGain-Low - 30 48

Ref Offset 10.34 0B AMEr3 16,
1048y Ref 30.00 dBm
Log

Ref Offset 10.34 0B AMkr3 1
10 daidy  Ref 30,00 dBm
et

<
<

<
<

ICenter 5.72000 GHz ‘Span 25.00 MHz

it
#VBW 300 kHz Sweep 1.333ms (20001 pts)

ICenter 5.74500 GHz
[#Res BW 100 kHz

Span 25.00 MHz
#VEW 300 kHz

#Res BW 100 kHz

ssssss

Sweep 1.333 ms (20001 plsal

=

11n HT20 Mode Middle Channel

11n HT20 Mode ngh Channel

‘W'inwwl'ww Swapt A

WTYP"“ S
AvglHold: 100100

Ws.«w-n-yw- Soept 4

Type: Rl

— g ﬁmnun

e .,.,L‘ s Trigi FreeRun .mmm grior
W GainLow Atten: 30 8 FCain o
Ref Offset 10.34 dB. AMKr3 17 FRef Offset 10.34 9B AMKr3 17.5€
10 aBdy  Ref 30.00 dBm Lcé diidy  Ref 30,00 dBm
Log ]
O 0
O
v
J b )

Center 5.78500 GHz
[#Res BW 100 kHz FVBW 300 kHz

Span 25.00 MHz,
Sweep 1.333 ms (20001 pts)

ICenter 5.82500 GHz Span 25.00 MHz
[#Res BW 100 kHz H#VBW 300 kHz Sweep 1.333 ms (20001 pts; I

uso sTaTus

= rans, |
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IEEE 802.11n HT40 mode

11n HT40 Mode Straddle Channel

11n HT40 Mode Low Channel

wmm Swept 54

‘shg Type: RMS

l.,. e Trig; FreeRun AvglHold: 100100

'-vw‘lb-n\-lndym Swept S

shvg
Awmold loo-wo

i NG Fost ~e Trig: FreaRun
IFGainiLow Attan: 20 4B IFGuin:Lw Attan: 30 B
ReFOffset 10.34 0B AMEr3 3 RerOffset 1034 08 AMKr3 35.42

10cEdy  Ref 30.00 dBm 10z Ref 30.00 dBm

(&% e

& &
4] ¢ Q ) ¢
Center 5.71000 GHz Span 50.00 MHz Center 5.75500 GHz ‘Span 50.00 MHz.
#Res BIW 100 kHz #VEW 300 kHz Sweep 2.667 ms (20001 pts) [#Res B 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
- =

11n HT40 Mode ngh Channel

ws.mmuw Swapt S4

#4ug Type: AMS

3 ‘I_,, e Trig: FreeRun AvglHold: 1001100

W GainLow tten: 30 68
Ref Offset 10.34 0B AMkr3 3
10 dBidiv Ref 30.00 dBm
g @
[Center 5.79500 GHz Span 50.00 MHz
HRes BW 100 kHz SVBW 300 kHz Sweep 2.667 ms (20001 pis)
s ums
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10.2.26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

ex) 802.11a mode

o Fundamental frequency : 5720MHz

o 26dBBW:21.10MHz

0 Turning Frequency : 5725MHz

0 26dB Bandwidth of UNII-2C band Portion
= (5725 - (5720 - (21.10/ 2)) = 15.55 MHz

0 26dB Bandwidth of UNII-3 band Portion
= (5720 + (21.10/ 2) -5725) = 5.55 MHz
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10.2.1. 802.11a MODE IN THE 5.2 GHz BAND
Frequency 26 dB Bandwidth
Channel [MHz] [MHz]
Low 5180 20.90
Mid 5200 21.08
High 5240 21.20
Worst 21.20
10.2.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Frequency 26 dB Bandwidth
Channel [MHz] [MHz]
Low 5180 21.32
Mid 5200 21.66
High 5240 21.19
Worst 21.66
10.2.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Frequency 26 dB Bandwidth
Channel [MHZ] [MHZ]
Low 5190 39.56
High 5230 39.34
Worst 39.56
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10.2.4. 802.11a MODE IN THE 5.3 GHz BAND
Frequency 26 dB Bandwidth
Channel [MHz] [MHZ]
Low 5260 21.00
Mid 5300 21.17
High 5320 21.01
Worst 21.17
10.2.5. 802.11n HT20 MODE IN THE 5.3 GHz BAND
Frequency 26 dB Bandwidth
Channel [MHz] [MHZ]
Low 5260 21.12
Mid 5300 21.12
High 5320 21.04
Worst 21.12
10.2.6. 802.11n HT40 MODE IN THE 5.3 GHz BAND
Frequency 26 dB Bandwidth
Channel [MHZ] [MHz]
Low 5270 39.55
High 5310 39.36
Worst 39.55
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10.2.7. 802.11a MODE IN THE 5.5 GHz BAND
Frequency 26 dB Bandwidth
Channel [MHz] [MHz]
Low 5500 20.90
Mid 5580 21.02
High 5700 21.17
Straddle 5720 15.54
Worst 21.17
10.2.8. 802.11n HT20 MODE IN THE 5.5 GHz BAND
Frequency 26 dB Bandwidth
Channel [MHz] [MHz]
Low 5500 21.10
Mid 5580 21.18
High 5700 21.22
Straddle 5720 15.71
Worst 21.22
10.2.9. 802.11n HT40 MODE IN THE 5.5 GHz BAND
Frequency 26 dB Bandwidth
Channel [MHz] [MHz]
Low 5510 39.95
Mid 5550 39.69
High 5670 39.26
Straddle 5710 34.67
Worst 39.95
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10.2.10. 802.11a MODE IN THE 5.8 GHz BAND

Frequency 26 dB Bandwidth
Channel [MHz] [MHZ]
Straddle 5720 5.54
Low 5745 21.11
Mid 5785 21.02
High 5825 21.10
Worst 21.11

10.2.11. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Frequency 26 dB Bandwidth
Channel [MHz] [MHz]
Straddle 5720 5.71
Low 5745 21.33
Mid 5785 21.14
High 5825 21.21
Worst 21.33

10.2.12. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Frequency 26 dB Bandwidth
h |
Channel| i [MHz]
Straddle 5710 4.67
Low 5755 39.53
High 5795 39.43
Worst 39.53
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10.2.13. 26 dB BANDWIDTH PLOTS

UNII 5.2 GHz IEEE 802.11a mode

11a Mode Low Channel 11a Mode Middle Channel

Vo Spemom A oot e
AL . 2D SENSE-INT] o ALIGH AUT!
| saug Type: RMS ) Bavg Type: RMS
TG W ~e-  Trig: FreeRun AvglHold: 100400 P Wide e Tig: Free Run AuglHold: 1001100
W GainLow Atten: 30 dB IFGaincLow Atten: 30 dB
Ref Offset 10.34 dB Ref Offset 10.34 8 AMKr3
10aBiy  Ref 30,00 dBm 10d8ay Ref 30,00 dBm
Log Log
) )
Q@ & ) L]
Center 5.18000 GHz Span 40,00 MHz Center 5.20000 GHz Span 40,00 MHz
[#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pts) [#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pts)|
s Atignment Completed ararea 1 [T

11a Mode High Channel

o o S
| g Type: RS
NG, Whde - AvglHold: 1001100
Gl L4 ‘M 30 4B
Ref Offset 10.34 dB AMkr3 21

10cBidy  Ref 30.00 dBm
123

o

{
ICenter 5.24000 GHz Span 40.00 MHz
[#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 Dl5!
o m
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UNII 5.2 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

Kumkmm-v =ty

mﬁmm Soept A

Ehug Type: AMS
AvglMold: 100100

] " dhvg Type: RMS
Tise e Trig: Frea Run

oD AugiHeld: 1001100
IFGain-Low Asten: 30 48

Ref Offset 10.34 dB. A
10aE/v  Ref 30.00 dBm
Log

Ref Offset 10.34 98 AMkrs 2
0dzig  Ref 30.00 dBm
g

<>

<

<3
-

(Center 5.18000 GHz

Span 40.00 MHz
HVBW 620 kHz

Sweep 1.333 ms (20001 pis)

ICenter 5.20000 GHz
[#Res BW 200 kHz

‘Span 40.00 MHz,

#VBW 620 kHz Sweep 1.333 ms (20001 pls!

HRes BW 200 kHz

=

11n HT20 Mode ngh Channel

WWW Swept A

untyp- AMS

FNO: Wido
i L Aren: 30 08

Ref Offset 10.34 4B
‘%:’b div  Ref 30.00 dBm

[Center 5.24000 GHz

Span 40.00 MHz
#Res BW 200 kHz

#VBW 620 kHz Sweep 1.333 ms (20001 pts)
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UNII 5.2 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode High Channel

Keytight Spectrum Analyzer - Suvapt $A
AL 5

Vet Spectnam Anabyie - Sept
s &

#Avg Type: RMS
Avg|Hold: 1001100

| | #avg Type: RMS
PO Fast - Trig:FreeRun RO Fast —+— Trig: Free Run AvgiHold: 100100
W GainiLow Atien: 30 d8 IFGainow Amen: 30 d8
AMKr3 AMEKr3
Ref Offset 10.34 dB. - - Ref Offset 10.34 dB8 AMKr3
10aBidv  Ref 30.00 dBm 10 d2idv Ref 30,00 dBm
Lo Log
¢ o
¢ ¢ ) ¢

[Center 5.19000 GHz

Span 60.00 MHz
*Res BW 390 kHz
usa

#VBW 1.2 MHz Sweep 1.333 ms (20001 pis)

ICenter 5.23000 GHz

‘Span 60.00 MHz
[#Res BW 390 kHz

#VEW 1.2 MHz Sweep 1.333 ms (20001 pis)

sa
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UNII 5.3 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Ch

Keytight Spectrum Anahyze - Swept 34
AL 3 O

Keysight Spectram Anshyoe - gt SA
AL E

Ehug Type: AMS

annel

3 w!... s Trig: Free Run

" #Avg Type: RMS

e WL,! e Trig:FreeR AvglMold: 100100 P AugiHold: 100100
IFGain:Law Aman; 30 a8 IFGain:Low Anen: 30 d8
Ref Offset 10.34 dB Ak Ref Offset 10.34 4B AMkr3 21.162 MHz
10eBidy  Ref 30.00 dBm 0deav  Ref 30.00 dBm -0.180 dB
Log Log
¢ O
& L] G ¢

ICenter 5.26000 GHz Span 40.00 MHz ICenter 5.30000 GHz ‘Span 40.00 MHz,
HRes BW 200 kHz HVBW 620 kHz Sweep 1.333 ms (20001 pts) [#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pls!
-

11a Mode High Channel

Kepught Spectnum Arale St SA
AL 2o

#Avg Type: AMS
glHold: 4

NG Wido - 1T
i Low Amen: 30 dB

Ref Offset 10.34 4B
Ref 30.00 dBm

o

<

[Center 5.32000 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 40.00 MHz
Sweep 1.333 ms (20001 plsJ
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UNII 5.3 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

Kumkmm-v =ty

mﬁmm Soept A

| Shvg Type: AMS ] " dhvg Type: RMS
WO Wae e T FreeR ‘AvglHald: 100100 R e e Trig: Free Run AvgiHold: 1001100
I Geain:Larw Amen: 30 48 IFGaincLow Amen: 30 d8
Ref Offset 10.34 dB. AMbkr3 Ref Offset 10.34 98 AMkrs 2
10 @By Ref 30.00 dBm 0daiav  Ref 30.00 dBm
Log Log
¢ ¢
& ¢ [t] )
ICenter 5.26000 GHz Span 40.00 MHz ICenter 5.30000 GHz ‘Span 40.00 MHz,
#Res BW 200 kHz H#VBW 620 kHz Sweep 1.333 ms (20001 pts) [#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pls!
-

11n HT20 Mode ngh Channel

WWW Swept A

] . uwg lypq RMS
.
L Amn: 2048
Ref Offset 10.34 dB
‘:é aBidlv  Ref 30.00 dBm
4 ¢
ICenter 5.32000 GHz Span 40.00 MHz
[#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 |)l5J
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UNII 5.3 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel 11n HT40 Mode ngh Channel
e vkt oo
| Shvg Type: AMS " dhvg Type: RMS
orTon e Trig:FreeRun ‘AvglHald: 106100 v Trig: Frea Run Augibold: 1001100
o Arien; 30 68 Pl o Arten: 30 d8
Ref Offset 10.34 dB Ref Offset 10.34 6B
[ggeiciv _Ref 30.00 dBm 10 devon_ Ref 30.00 dBm
Q 0
¥ ¢ Q ¢
ICenter 5.27000 GHz Span 60.00 MHz ICenter 5.31000 GHz ‘Span 60.00 MHz.
#Res BW 390 kHz HVBW 1.2 MHz Sweep 1.333 ms (20001 pts) [#Res BW 390 kHz H#VBW 1.2 MHz Sweep 1.333 ms (20001 pts)
-
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UNII 5.5 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

Keytight Spectrum Anahyze - Swept 34
AL 3 O

e .,.,L, e Trig:FreeRun
IFGain:Law. Anen: 30 68

mmm Soept A

Ehug Type: AMS
AvglMold: 100100

wl... e Tri: Frae Run

Faanton

" #Avg Type: RMS
AvgiHold: 1001100

HRes BW 200 kHz

Sweep 1.333 ms (20001 pis)

Ref Offset 10.34 dB Ref Offset 10.34 4B
10eBidy  Ref 30.00 dBm 0deav  Ref 30.00 dBm
Log Log
g 0
G g & L]
ICenter 5.50000 GHz Span 40.00 MHz ICenter 5.58000 GHz ‘Span 40.00 MHz,
HVBW 620 kHz [#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pls!

=

11a Mode ngh Channel

11a Mode Straddle Channel

WWW Swept A

me St 1

" shug Type: NS ] #Avg Type: RMS
N Wido PR Wide —+-  Trig: Free Run AvgiMold: 100100
WGainLow Amen: 30 6B IFGainLow Anan: 30 d8
Ref Offset 10.34 0B AMkr Ref Offset 10.34 68
l%\-’b':w Ref 30.00 dBm 'Ll: I(lf"' v Ref 30.00 dBm
g og
0 ) % )
i

[Center 5.70000 GHz Span 40.00 MHz [Center 5.72000 GHz ‘Span 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pts) [#Res BW 200 kHz #VEBW 620 kHz Sweep 1.333 ms (20001 pts)|
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UNII 5.5 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

w&mm =ty

mmm Soept A

Ehug Type: AMS
AvglMold: 100100

] " dhvg Type: RMS
r Wge e Trig: Free Run AvgiHold: 1001100

Faanton Amten: 20 d8
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Log
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0daiav  Ref 30.00 dBm
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(Center 5.50000 GHz

Span 40.00 MHz
HVBW 620 kHz

Sweep 1.333 ms (20001 pis)

ICenter 5.58000 GHz
[#Res BW 200 kHz

‘Span 40.00 MHz,

#VBW 620 kHz Sweep 1.333 ms (20001 pls!

HRes BW 200 kHz

=

11n HT20 Mode ngh Channel

11n HT20 Mode Straddle Channel

Tormpe o oA e
] . qu lypq RMS ] #Avg Type: RMS
NG Whdo o G e ~+  Trig FreeRun AvgiMold: 1001100
il Atten; 30 08 IFGainLow Aen: 20 d8
Ref Offset 10.34 B AMKr3 2 Ref Offset 1034 68 AMK

|Zécb.:h.' Ref 30.00 dBm 'LC Itlfv' v Ref 30.00 dBm

Log of

g ¢
|
[Center 5.70000 GHz Span 40.00 MHz [Center 5.72000 GHz ‘Span 40.00 MHz
#VBW 620 kHz Sweep 1.333 ms (20001 plsJ #VEBW 620 kHz

#Res BW 200 kHz

[#Res BW 200 kHz Sweep 1.333 ms (20001 pts!
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UNII 5.5 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode Middle Channel

w&mm =ty

E S ——

| #hvg Type: RMS vy Type: RS
o Faw —e-  Trig:Free Run AvglMold: 100100 v Trig: Free Run AvgiHold: 1001100
FeanLow Aman; 30 a8 Faandon Anen: 30 d8
Ref Offset 10.34 dB AM Ref Offset 10.34 4B
10eBidy  Ref 30.00 dBm 0deav  Ref 30.00 dBm
Log Log
O ¢
|

ICenter 5.51000 GHz Span 60.00 MHz ICenter 5.50000 GHz ‘Span 60.00 MHz.
HRes BW 390 kHz #HVBW 1.2 MHz Sweep 1.333 ms (20001 pts) [#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms (20001 pls!
-

11n HT40 Mode ngh Channel

11n HT40 Mode Straddle Channel

WWW Swept A

me St 1
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T NG Fast ~+-  Trigi Frea Run AvgiMold: 1001100
WoainiLow Amen: 30 6B FGanon Aen: 20 d8
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Log o§
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[Center 5.67000 GHz Span 60.00 MHz [Center 5.71000 GHz ‘Span 60.00 MHz
[#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms (20001 plsJ [#Res BW 390 kHz #VEBW 1.2 MHz Sweep 1.333 ms (20001 Pﬁ!
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UNII 5.8 GHz IEEE 802.11a mode

11a Mode Low Channel 11a Mode Middle Channel

Weyiaht S Ariet - Swtgt S Kepight Spectnam sk Saept S
AL 3 o AL ; ; e
| g Type: RS ] #hvg Type: RMS.
e e Trig:FreeRun ‘AvglHald: 100100 P Vs e Trig: Free Run AvgiHold: 1001100
I GainiLow Amen: 30 98 IFGainclow Anen: 30 48
Ref Offset 10.34 dB. AMbkr3 2 Ref Offset 10.34 98 AMkrs 2
10gBicly  Ref 30.00 dBm 0 deiaiv Ref 30.00 dBm
Log Log
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ICenter 5.74500 GHz Span 40.00 MHz ICenter 5.78500 GHz ‘Span 40.00 MHz,
#Res BW 200 kHz H#VBW 620 kHz Sweep 1.333 ms (20001 pts) [#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pls!
rus =

11a Mode High Channel

Kepught Spectnum Arale St SA
AL 2 ion
| #Avg Type: AMS
NG Wido ~a- T glHold: 4
inLow Amien: 30 6B
Ref Offset 10.34 dB
‘%:’b div  Ref 30.00 dBm
[Center 5.82500 GHz Span 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (20001 pts)

Page 37 of 226
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: 15K22047-E6
FCC ID: ASLSMA510F

DATE: NOV 26, 2015

UNII 5.8 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel
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=

11n HT20 Mode ngh Channel

WWW Swept A
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Ref Offset 10.34 4B
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#Res BW 200 kHz

#VBW 620 kHz Sweep 1.333 ms (20001 pts)
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UNII 5.8 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel

11n HT40 Mode ngh Channel
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| #hvg Type: RMS
W Tam -+ Trig:FreeRun AvglMold: 100100
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Faandon
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HRes BW 390 kHz

HVBW 1.2 MHz Sweep 1.333 ms (20001 pts)
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FCC ID: ASLSMA510F

10.3.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

ex) 802.11a mode
o Fundamental frequency : 5720MHz
0 99% BW : 16.484MHz
o Turning Frequency : 5725MHz
0 99% Bandwidth of UNII-2C band Portion
= (5725 - (5720 - (16.484 / 2)) = 13.242 MHz
0 99% Bandwidth of UNII-3 band Portion
= (5720 + (16.484 / 2) -5725) = 3.242 MHz
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10.3.1. 802.11a MODE IN THE 5.2 GHz BAND
Frequency 99% Bandwidth
Channel [MHz] [MHz]
Low 5180 16.433
Mid 5200 16.488
High 5240 16.492
Worst 16.492
10.3.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Frequency 99% Bandwidth
Channel [MHz] [MHz]
Low 5180 17.684
Mid 5200 17.604
High 5240 17.699
Worst 17.699
10.3.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Frequency 99% Bandwidth
Channel [MHz] [MHz]
Low 5190 36.120
High 5230 36.084
Worst 36.120

Page 41 of 226

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea
TEL: (031) 337-9902
UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.

FORM ID: FCC_15E

FAX: (031) 213-5433



REPORT NO: 15K22047-E6
FCC ID: ASLSMA510F

DATE: NOV 26, 2015

10.3.4. 802.11a MODE IN THE 5.3 GHz BAND
Frequency 99% Bandwidth
Channel [MHz] [MHz]
Low 5260 16.472
Mid 5300 16.481
High 5320 16.495
Worst 16.495
10.3.5. 802.11n HT20 MODE IN THE 5.3 GHz BAND
Frequency 99% Bandwidth
Channel [MHz] [MHz]
Low 5260 17.724
Mid 5300 17.672
High 5320 17.670
Worst 17.724
10.3.6. 802.11n HT40 MODE IN THE 5.3 GHz BAND
Frequency 99% Bandwidth
Channel [MHz] [MHZ]
Low 5270 36.165
High 5310 36.106
Worst 36.165
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10.3.7. 802.11a MODE IN THE 5.5 GHz BAND
Frequency 99% Bandwidth
Channel [MHz] [MHz]
Low 5500 16.453
Mid 5580 16.423
High 5700 16.524
Straddle 5720 13.213
Worst 16.524
10.3.8. 802.11n HT20 MODE IN THE 5.5 GHz BAND
Frequency 99% Bandwidth
Channel [MHz] [MHz]
Low 5500 17.700
Mid 5580 17.675
High 5700 17.690
Straddle 5720 13.840
Worst 17.700
10.3.9. 802.11n HT40 MODE IN THE 5.5 GHz BAND
Frequency 99% Bandwidth
Channel [MHz] [MHz]
Low 5510 36.124
Mid 5550 36.105
High 5670 36.211
Straddle 5710 33.087
Worst 36.211
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10.3.10. 802.11a MODE IN THE 5.8 GHz BAND

Frequency 99% Bandwidth
Channel [MHz] [MHZ]
Straddle 5720 3.213
Low 5745 16.484
Mid 5785 16.501
High 5825 16.506
Worst 16.506

10.3.11. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Frequency 99% Bandwidth
Channel [MHz] [MHz]
Straddle 5720 3.840
Low 5745 17.682
Mid 5785 17.693
High 5825 17.673
Worst 17.693

10.3.12. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Frequency 99% Bandwidth
Channel [MHZ] [MHZ]
Straddle 5710 3.087
Low 5755 36.196
High 5795 36.176
Worst 36.196
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10.3.13.

99% BANDWIDTH PLOTS

UNII 5.2 GHz IEEE 802.11a mode

11a Mode Low Channel

mem-wm
AL z 2

Center Freq: 5.180000000 GHz

11a Mode Middle Channel

R < e e I
8:59 M bow 16, 2005

oL
Radio Std: None.

01:50:08 PHNew 16,
“Center Freq: 5200000000 GHz Radio Sta: None

. Trig: Trig: Fres R
#IF Goinclow #Atten: 30 dB Radic Device: BTS W Gain:Low #Aten: 30 0B Radio Device: BTS
10 dBldiv Ref 30.00 dBm I‘C dBIdiv Ref 30.00 dBm
Log g
|

Center 5.18 GHz Span 30 MHz, Center 5.2 GHz Span 30 MHz,
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms| [#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 121 dBm Occupied Bandwidth Total Power 12.0 dBm

16.433 MHz 16.488 MHz
Transmit Freq Error 31.339 kHz OBW Power 99.00 % Transmit Freq Error 20.064 kHz OBW Power 99.00 %
x dB Bandwidth 20.93 MHz x dB -26.00 dB x dB Bandwidth 21.15 MHz x dB -26.00 dB

11a Mode High Channel

mew ~Occupied W

| Center Freg 240000000 GHz

=

1:30:32 FM o 16, 2015
Radio Std: None.

nnnnn Aow | #Anen: 3008 Radio Device: BTS
10 dBldiv Ref 30,00 dBm
[ 1

Center 5.24 GHz Span 30 MHz,
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 11.9 dBm

16.492 MHz
Transmit Freq Error 25.795 kHz OBW Power 99.00 %
x dB Bandwidth 21.21 MHz x dB -26.00 dB
ssssss
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UNII 5.2 GHz IEEE 802.11n HT20 mode

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

R e e O Emmm == =
02:07:02 Mo 16,2005 02:07:27 Py 16, 2015
] “Canter Freg: 5180000000 GHz Readio Std: None ] “Conter Freg: 5200000000 GHz Radio Std: None
e Trig: FreeRun e Trig: Free Run
#IFGaincl ow #Anen; 3008 Radio Devies: BTS M Gain:Low EAmen: 30 68 Radlo Davice: BTS
10 dBdiv Ref 30.00 dBm 10 dBfdiv Ref 30.00 dBm
Log Log
|
Center 5.18 GHz Span 30 MHz Center 5.2 GHz Span 30 MHz
#Res BW 300 kHz FVEW 910 kHz #Sweep 100 ms) #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 12.9 dBm Occupied Bandwidth Total Power 12.6 dBm
17.684 MHz 17.604 MHz
Transmit Freq Error 25.121 kHz OBW Power 99.00 % Transmit Freq Error 32.962 kHz OBW Power 99.00 %
x dB Bandwidth 21.44 MHz x dB -26.00 dB x dB Bandwidth 21.11 MHz xdB -26.00 dB
sTatus = aTus.

11n HT20 Mode High Channel

Kepught Spectnum Aralee - Decupd B0 e
AL a0 NS oA G2:15:30 M ow 16, 2005
] Center Freq: 5240000000 GHz Radio Sud: Nonw
e Trig
AFGainLow sAnen: 30 B Radio Device: BTS
10 dBidiv Ref 30.00 dBm
Log
J 1
|
! ‘
Center 5.24 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms)
Occupied Bandwidth Total Power 12.6 dBm
17.699 MHz
Transmit Freq Error 54.321 kHz OBW Power 99.00 %
x dB Bandwidth 21.30 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
R e e O = he Emmmwww Tl
01.97:04 PMOGL2%, 2015 01,07.20 PHOG 26,2015
| € m-‘ i Fr -g 5180000000 GHz Radio Std: None | $-I'|h;r:.r-; n:mnmmn BH Radio Std: None
arnton | A 008 Radic Device: BTS mGanion T SN 068 Radlo Davice: 8TS
10 dBldiv Ref 30.00 dBm 10 dBIdiv Ref 30.00 dBm
Log Log
‘ |
Center 5.19 GHz Span 60 MHz Center 5.23 GHz Span 60 MHz
#Res BW 510 kHz FVEW 1.5 MHz #Sweep 100 ms) #Res BW 510 kHz FVBW 1.5 MHz #Sweep 100 ms
Occupied Bandwidth Total Power 11.4 dBm Occupied Bandwidth Total Power 11.4 dBm
36.120 MHz 36.084 MHz
Transmit Freq Error 67.712 kHz OBW Power 99.00 % Transmit Freq Error 49.457 kHz OBW Power 99.00 %
x dB Bandwidth 38.91 MHz x dB -26.00 dB x dB Bandwidth 38.25 MHz xdB -26.00 dB
Page 47 of 226
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: 15K22047-E6
FCC ID: ASLSMA510F

DATE: NOV 26, 2015

UNII 5.3 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

Keytight Spectrum Anahyzer - Ocsupied I
AL 3 0

Center Freq: 5280000000 GHz

.

01:51:04 P 16,2005
Radio Std: None.

Emmmmmw
AL s

Center Freq: 5,300000000 GHz

==
02,0142 PHNgy 16, 2015
None

Radio Std:
s Trig:FreeRun | SrFecin
AFGainLow aAnen; 3008 Radio Device: BTS AFGainLow #Anen: 30 08 Radlo Davice: 8TS
10 dBldiv Ref 30.00 dBm 10 & Ref 30.00 dBm
Log Log
‘ L

Center 5.26 GHz Span 30 MHz Center 5.3 GHz Span 30 MHz
#Res BW 300 kHz FVEW 910 kHz #Sweep 100 ms) #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 12.2 dBm Occupied Bandwidth Total Power 12.4 dBm

16.472 MHz 16.481 MHz
Transmit Freq Error 42,998 kHz OBW Power 99.00 % Transmit Freq Error 30.872 kHz OBW Power 99.00 %
x dB Bandwidth 21.16 MHz x dB -26.00 dB x dB Bandwidth 21.16 MHz xdB -26.00 dB

11a Mode High Channel

Kepught Spectnum Aralee - Decupd B0
AL 3o

‘Center Freq: 5320000000 GHz

-
AFGaincLow

ig:
#Arnen; 30 4B

02:02:07 P Mow 16,2015
Radio Std: None.

Radic Device: BTS

10 dBidiv Ref 30.00 dBm
Log

Center 5.32 GHz

Span 30 MHz

#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms)
Occupied Bandwidth Total Power 11.9 dBm
16.495 MHz
Transmit Freq Error 34.739 kHz OBW Power 99.00 %
x dB Bandwidth 20.92 MHz x dB -26.00 dB

Page 48 of 226

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea
TEL: (031) 337-9902
UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.

FORM ID: FCC_15E

FAX: (031) 213-5433




REPORT NO: 15K22047-E6
FCC ID: ASLSMA510F

DATE:

NOV 26, 2015

UNII 5.3 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

w&mm Gecupied W

P Gainclow

Genter Freq. 8260060600 BHz

e Trig: FreeRun

#Anen; 30 9B

Emmm Occupied B

CEED 18,
Radio Std: None.

Radic Device: B8TS

“Eenter Freq: 5300006000 GHz

e Trig: Free Run

#Aman: 30

[E=Ep
02:20:28 PHNgy 16, 2015
Radio Std: None

Radlo Davice: BTS

10 dBdiv Ref 30.00 dBm
Log

Ref 30.00 dBm

10 48
Leg

Center 5.26 GHz
#Res BW 300 kHz

Span 30 MHz,
#Sweep 100 ms,

Center 5.3 GHz

#Res BW 300 kHz

#VBW 910 kHz

Span 30 MHz
#Sweep 100 ms|

Occupied Bandwidth

17.724 MHz
Transmit Freq Error 34.094 kHz
x dB Bandwidth 21.36 MHz

FVEW 910 kHz
Total Power 12.6 dBm
OBW Power 99.00 %
x dB -26.00 dB

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power 12.6 dBm
OBW Power 99.00 %
xdB -26.00 dB

11n HT20 Mode High Channel

Kepught Spectnum Aralee - Decupd B0
AL 3o

‘Center Freq: 5320000000 GHz

022039 P Mow 16,2015
Radio Std: None.

e Trig
AFGainLow sAnen: 30 B Radio Device: BTS
10 dBidiv Ref 30.00 dBm
Log
Center 5.32 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms)
Occupied Bandwidth Total Power 12.5 dBm
17.670 MHz
Transmit Freq Error 29.380 kHz OBW Power 99.00 %
x dB Bandwidth 21.57 MHz x dB -26.00 dB
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UNII 5.3 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel 11n HT40 Mode High Channel
R e e O = he Emmmwww Tl
016735 PHOR28, 2915 01,0714 MO 26,2015
| C m- Freq: 5270000000 GHz Radio $td: None | Cnﬂ- Freq: nnnnmmn BH Radio $td: None
EGotow -'A";.:"z.oﬁus Radio Device: BTS [ ;I::Tonae Radlo Davice: BTS
10 dBldiv Ref 30.00 dBm 10 dBIdiv Ref 30.00 dBm
Log Log
]
[ ‘ [
[ |
[ [
L |
Center 5.27 GHz Span 60 MHz, Center 5.31GHz Span 60 MHz
#Res BW 510 kHz #VEW 1.5 MHz #Sweep 100 ms #Res BW 510 kHz FVBW 1.5 MHZ #Sweep 100 ms|
Occupied Bandwidth Total Power 11.4 dBm Occupied Bandwidth Total Power 11.4 dBm
36.165 MHz 36.106 MHz
Transmit Freq Error 47.680 kHz OBW Power 99.00 % Transmit Freq Error 66.639 kHz OBW Power 99.00 %
x dB Bandwidth 38.94 MHz x dB -26.00 dB x dB Bandwidth 39.18 MHz xdB -26.00 dB
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UNII 5.5 GHz IEEE 802.11a mode

11a Mode Low Channel

11a Mode Middle Channel

Keytight Spectrum Anahyzer - Ocsupied I
AL 3 0

Center Freq: 5500000000 GHz

02:02:32 o 16,2005

Emmmmmw
AL s

[E=Ep
0210247 PHNg 16, 2015
HNone

Radio Std: None | C-ll- Freq: nsﬂmmmn: B‘Hz Radio Std:
s Trig:FreeRun s Trig: Free Run
AFGainLow aAnen; 3008 Radio Device: BTS AFGainLow #Anen: 30 08 Radlo Davice: 8TS
10 dBldiv Ref 30.00 dBm 10 dBrdiv Ref 30.00 dBm
Log Log
i
|
|
. |
1
| it
Center 5.5 GHz Span 30 MHz Center 5.58 GHz Span 30 MHz
#Res BW 300 kHz FVEW 910 kHz #Sweep 100 ms) #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 12.3 dBm Occupied Bandwidth Total Power 12.4 dBm
16.453 MHz 16.423 MHz
Transmit Freq Error 30.592 kHz OBW Power 99.00 % Transmit Freq Error 38.539 kHz OBW Power 99.00 %
x dB Bandwidth 20.95 MHz x dB -26.00 dB x dB Bandwidth 20.76 MHz xdB -26.00 dB
uss saus, s ratus

11a Mode High Channel

11a Mode Straddle Channel

Kepught Spectnum Aralee - Decupd B0
AL 3o

‘Center Fraq: 5700000000 GHz

=l
02:03:06 P Mo 16,2015

Ewwmru«mw
A e

T=lo
02:03:28 PG« 16, 2015

] Radio Std: None ] “Conter Freg: 8.720000000 GHz Radia Sta: None
- Trig: o Trig: Fres Run
AFGainLow sAnen: 30 B Radio Device: BTS AFGain:Low #anan: 30 dB Radia Davice: BTS
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
{
'
|
| !
Center 5.7 GHz Span 30 MHz Center 572 GHz Span 30 MHz,
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms) #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 12.1 dBm Occupied Bandwidth Total Power 12.0 dBm
16.524 MHz 16.426 MHz
Transmit Freq Error 32.930 kHz ‘OBW Power 99.00 % Transmit Freq Error 30.270 kHz OBW Power 99.00 %
x dB Bandwidth 21.36 MHz x dB -26.00 dB % dB Bandwidth 20.99 MHz xdB -26.00 dB
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UNII 5.5 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel

11n HT20 Mode Middle Channel

w&mm Gecupied W

Genter Freq: 6500060600 BHz

e Trig: FreeRun

.

02:20:54 P 1
Radio Std: None.

Emmm Occupied B

“Eenter Freq: 5500006000 GHz

e Trig: Free Run

==

022108 PHNay 16, 201
Radio Std: None

#IFGaincl ow #Anen; 3008 Radio Devies: BTS M Gain:Low EAmen: 30 68 Radlo Davice: BTS
10 dBdiv Ref 30.00 dBm 10 Ref 30.00 dBm
Log Log
L

Center 5.5 GHz Span 30 MHz Center 5.58 GHz Span 30 MHz
#Res BW 300 kHz FVEW 910 kHz #Sweep 100 ms) #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 12.9 dBm Occupied Bandwidth Total Power 12.8 dBm

17.700 MHz 17.675 MHz
Transmit Freq Error 29.874 kHz OBW Power 99.00 % Transmit Freq Error 14.980 kHz OBW Power 99.00 %
x dB Bandwidth 21.21 MHz x dB -26.00 dB x dB Bandwidth 21.00 MHz xdB -26.00 dB

11n HT20 Mode ngh Channel

e —— e
i 622131 M Mow 16, 2015
] Center Frea: 5700000000 GHz Radio Sud: Nonw
AFGainLow #ann: 308 Radio Device: BTS
10 dBidiv Ref 30.00 dBm
Log
Center 5.7 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms)
Occupied Bandwidth Total Power 12.5 dBm
17.690 MHz
Transmit Freq Error 26.872 kHz OBW Power 99.00 %
x dB Bandwidth 21.36 MHz x dB -26.00 dB

11n HT20 Mode Straddle Channel
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