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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMAJ/LTE Tablet + BT/BLE and DTS/UNII a/b/g/n/ac and ANT+
MODEL NUMBER: SM-T819Y

SERIAL NUMBER: R32G600B77F, R32H20028DJ (RADIATED);

R32H20027PL (CONDUCTED)

DATE TESTED: FEB 04, 2016 - MAY 05, 2016

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C 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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1.1 TEST DATA REUSE

The FCC ID: A3LSMT819Y shares the same enclosure and circuit board as FCC ID:
A3LSMT819. The WLAN circuitry and layout are identical between these two units.
The WLAN antennas and surrounding circuitry are the same between these two units.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMT819 remains representative of FCC ID: A3LSMT819Y. The test data of FCC ID:
A3LSMT819 being submitted for this application to cover WLAN features.

1.2. SPOT CHECK VERIFICATION DATA
Original Model Spot Check Model
Worst Wor.st Test Limit SM-T819 SM-T819Y .
Band Test ltem Worst Mode Freq. (MHz) Bandwidth (dBuV/m) (FCC ID : A3LSMT819) (FCC ID : A3LSMT819Y) Deviation

(MHz)
Measured Data(dBuV/m) | Measured Power (dBuV/m)

Band Edge 802.11b 2462.0 20 54(avg) 44.04 45.72 1.68
RSE 802.11b 2412.0 20 54(avg) 47.46 43.47 -3.99
Band Edge 802.11g 2412.0 20 54(avg) 50.30 45.79 -4.51
DTS 2.4GHz
RSE 802.11g 2412.0 20 54(avg) 38.34 36.05 229
Band Edge 802.11n 2462.0 20 54(avg) 51.62 50.22 -1.40
RSE 802.11n 2412.0 20 54(avg) 39.42 36.75 -2.67

Comparison of two models, Deviation is within The EMC Lab Measurement Uncertainty range
and all test results are under FCC Technical Limits.

1.3. REFERENCE DETAIL

Reference application that contains the reused reference data.

Equipment Class | Reference FCC ID Report Title / Section

DTS A3LSMT819 16K22867-E1V1_FCC Report DTS WLAN / All sections
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15.

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 2.32dB
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 Tablet + BT/BLE and DTS/UNII a/b/g/n/ac and ANT+
This test report addresses the DTS (WLAN) operational mode.

WiFi MIMO Condition

Frequency Mode Antenna l Antenna 2
802.11b TX/ RX TX/ RX
> 4 GHz 802.11g TX / RX TX/RX
802.11n TX/RX TX/RX
802.11n MIMO TX/RX TX/RX
802.11a TX/ RX TX/ RX
5 GHz 802.11n TX/RX TX/RX
802.11ac TX/RX TX/RX
802.11n/ac MIMO TX/RX TX/RX
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5.2. MAXIMUM OUTPUT POWER

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

Frequency Output Power Output Power
Range Mode [dBm] [mwW]
[MHz] Antennal Antenna2 Antennal Antenna2
802.11b 14.62 15.49 28.97 35.40
802.11g 15.25 15.11 33.50 32.43
2412 - 2472 802.11g MIMO 18.15 65.34
802.11n SISO 14.12 | 14.45 2582 |  27.86
802.11n MIMO 17.30 53.68

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes FPCB antennas, with a antennal’s maximum gain of -3.35 dBi and antenna2’s
maximum gain of -3.87 dBi .

5.4. LIST OF TEST REDUCTION AND MODES
The output power on covered modes is equal to or less than one referenced.
2400 - 2483.5 MHz Authorized Frequency Band (Antenna Port & Radiated Testing)
Frequency Range (MHz) Mode Covered by
802.11b Legacy 1TX 802.11b Legacy 1TX
Sa1s - 2472 802.11g Legacy 1TX 802.11g CDD 2TX
802.11n 1TX 802.11n HT20 CDD 2TX
802.11n STBC 2TX 802.11n HT20 CDD 2TX

5.5. WORST-CASE CONFIGURATION AND MODE

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

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

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

802.11b mode: 1 Mbps
802.11g mode: 6 Mbps
802.11n HT20 mode: MCSO
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA20EWE R37GBTP1HN3DK3 N/A
Data Cable SAMSUNG EP-DG925UWE N/A N/A
Earphone SAMSUNG E0-EG900BW N/A N/A
1/0 CABLES
1 |[DC Power 1 Mini-USB Shielded 0.8m N/A
2 Audio 1 Mini-Jack | Unshielded 1.0m N/A
TEST SETUP

The EUT is a stand-alone unit during the tests.
Test software in hidden menu exercised the EUT to enable DTS 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 11-17-16
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-25-17
Antenna, Horn, 18 GHz ETS 3115 00167211 09-26-16
Antenna, Horn, 18 GHz ETS 3115 00161451 05-17-17
Antenna, Horn, 18 GHz ETS 3117 00168724 06-17-17
Antenna, Horn, 18 GHz ETS 3117 00168717 06-17-17
Antenna, Horn, 40 GHz ETS 3116C 00166155 09-23-16
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 08-24-17
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-791 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

Page 13 of 123

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 16K23303-E1V2 DATE: MAY 12, 2016
FCC ID: ASLSMT819Y

7. MEASUREMENT METHODS

KDB 558074 D01 DTS Meas Guidance v03r05: Measurement Procedure §89.2.3.1 AVGPM is
used for average power and 810.2 AVGPSD-2 is used for power spectral density.

Unwanted emissions within Restricted Bands are measured using traditional radiated
procedures.

Band edge emissions within Restricted Bands are measured using RMS with duty cycle factor
offset method.

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 1/T
Mode B X Cycle Correction Factor|Minimum VBW
[msec) | [msec] | [linear] [%] [dB] [kHz]
2400MHz Bands
802.11b 8.624 8.726 0.988 98.8% 0.00 0.010
802.11g 1.432 1.530 0.936 93.6% 0.29 0.698
802.11n HT20 1.34 1.438 0.932 93.2% 0.31 0.746
e S R e — i
o’ 30,00 B : Ret 3000 g 2 | o 3000 cBen . |
[802.11b Mode] [802.11g Mode] [802.11n Mode]
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FCC ID: ASLSMT819Y
9. SUMMARY TABLE
FCC Part Test Description Test Limit Test Test Worst Case
Section Condition Result
15.247 . .
@Q) Occupied Band width (6dB) >500KHz Pass 7.528 MHz
2.1051, |Band Edge / Conducted
15.247 (d) |Spurious Emission -20dBce Pass -29.188 dBm
Conducted 3
15.247 TX conducted output power <30dBm Pass 18.:2.§V)Bm
-15.26 dBm
15.247 PSD <8dBm Pass (AV)
15.207 (a) AC.quer Line conducted Section 10 Power Line Pass 44.47 dBuVv
emissions conducted (QP)
15.205, . . . . 33.94 dBuV/m
15.209 Radiated Spurious Emission < 40dBuV/m Radiated Pass (QP)
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10. ANTENNA PORT TEST RESULTS
10.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

TEST PROCEDURE

Reference to KDB 558074 D01 DTS Meas Guidance v03r05: The transmitter output is
connected to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak
detector and max hold.
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RESULTS
10.1.1. 802.11b MODE IN THE 2.4 GHz BAND
6 dB Bandwidth Minimum
Frequency ..
Channel [MHz] Limit
[MHz] Primary Antenna 1 Secondary Antenna 2 [MHz]
Low 2412 8.037 8.047 0.5
Mid 2437 8.040 8.056 0.5
High 2462 8.042 8.047 0.5
12 2467 8.009 8.034 0.5
13 2472 8.039 7.528 0.5
Worst 7.528
10.1.2. 802.11g MODE IN THE 2.4 GHz BAND
6 dB Bandwidth Minimum
Frequency ..
Channel [MHz] Limit
[MHz] Primary Antenna 1 Secondary Antenna 2 [MHz]
Low 2412 16.035 15.902 0.5
Mid 2437 16.308 16.307 0.5
High 2462 16.292 16.288 0.5
12 2467 15.920 15.902 0.5
13 2472 15.735 15.708 0.5
Worst 15.708
10.1.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
e 6 dB Bandwidth Min.irrfum
Channel [MHz] Limit
[MHz] Chain 0 Chain 1 [MHz]
Low 2412 16.400 16.271 0.5
Mid 2437 16.923 17.133 0.5
High 2462 17.032 16.882 0.5
12 2467 16.177 16.531 0.5
13 2472 16.066 16.070 0.5
Worst 16.066
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10.1.4. 6 dB BANDWIDTH PLOTS

[Primary Antenna] 802.11b Mode Low CH [Secondary Antenna] 802.11b Mode Low CH

For o e = @
03:30:21 03504
| g Typa: ] ﬁvg Type-RMS
NG Wide ~+-  Trig: FreeRun AvglHold: 100100 PR Wide ~+— T FreeRun AvglHole: 1001100
1FGaimiLow Anen: 30 d8 IFGain-Low Arten: 30 B
Ref Offset 1015 dB AMkr Ref Offset 1015 48 AMk
104Bidlv - Ref 30.00 dBm 10 daidy  Ref 30.00 dBm
Log Log
¢ i @

¢ ¢ ¢ L]
Center 2.41200 GHz Span 20,00 MHz Center 241200 GHz Span 20.00 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 pts)

_[anary Antenna] 802.11b Mode Middle CH _[Secondary Antenna] 802.11b Mode Middle CH

W!-mnh-'ym s-lsn Wsyn-m\-nluqm = Swvept S p=y pr) @
| uv: Type: RMS | BAvg Type: RMS
G- Wide ~»— Trig: Free Run Avg|Hold: 1001100 WG: Wide ~+-  Trig: FreeRun AvglHold: 100100
IFGaln:Low Amen: 30 48 |FG¢||‘ Low Atten: 30 dB
Ref Offset 10.15 d& AMKr3 8.040 MHz Ref Offset 10.16 dB AMkr3 8.056 MH2z
j0dBidy  Ref 30,00 aBm -0.016 dB 194/ _Ref 30.00 dBm 0.031 dB
I [} [)
Center 2.43700 GHz Span 20.00 MHz Center 243700 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) #Res BW 100 kHz #VEBW 300 kHz Sweep 1.333 ms (20001 pts)
stanus

me Swept A

[anary Antenna] 802.11b Mode ngh CH [Secondary Antenna] 802.11b Mode ngh CH

s =

ﬂu Type: RM:

WA u'prI RMS

FNO: Wido S AvglHold: oanco
1FGainLow Atten: 30 48 IFGainLow Atten: 30 dB
Ref Offset 1015 o8 ANIrS 8.042 e Ref Offset 10.15 d8 AME P
10 dBidiv Ref 30.00 dBm e 4o jodeidv  Ref 30.00 dBm J.u as
g Log
A
G E ?
A !
L] 0 ¢
Center 2.46200 GHz Span 20,00 MHz Center 246200 GHz Span 20,00 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 pts)
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[Primary Antenna] 802.11b Mode 12 CH [Secondary Antenna] 802.11bMode 12 CH

E———— oo DI
origsis6 o1 r
] g Type: RMS = ] vy Trow: RIS
NG Wde e TriG AvglHold: 100400 PR Wide ~+— T FreeRun AvglHold: 100100
1FGaimiLow Aven: 30,48 IFGain-Low Arten: 30 dB
Ref Offset 1016 dB AMkr3 8 Ref Offset 10.15 48
10¢Bidiv  Ref 30.00 dBm 10 devdv  Ref 30.00 dBm
Log Log
9 _ o
¢ ¢ ()

[Center 2.46700 GHz Span 20,00 MHz iCenter 246700 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) [#Res BN 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)

_[anary Antenna] 802.11b Mode 13 CH __[Secondary Antenna] 802.11b Mode 13 CH

Vs Sy e St 1 SR
X 07:00:33 a1, 01
| vwg Type: RMS el ] Type:RMS
U Wide -+~ Trig: FreeRun AvglHold: 1001100 WO Wide ~+— Trig: Free Run AvgiHald: 1001100
1 Galn:Low Aten: 30 d8 IFGnI Low Arten: 30 dB
Ref Offset 1015 dB. AMKr3 ) MHZ Ref Offset 1015 d8
10Bic Ref 30.00 dBm 0.010 dB j0deicn  Ref 30.00 dBm
o8 o8
O

& ¢ O e
\Center 2.47200 GHz Span 20.00 MHz ICenter 247200 GHz Span 20.00 MHz,
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts; [#Res BW 100 kHz #VEBW 300 kHz Sweep 1.333 ms (20001 pts)

s m— | = stans
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[Primary Antenna] 802. 1lg Mode Low CH

[Secondary Antenna] 802.11g Mode Low CH

w»mw Swept A wwmm )
: 53343
1 #avg Type: R 1 *'Mﬂ ype: RM:
e - TG FroeRu o 00 P Tde ~e  Trig: FreeRiom oo 300150
1FGaim:Low Aﬂln:SﬂdB IFGaindow Atten: 30 dB
Ref Offset 10.15 dB Ref Offset 1015 dB
j9gay_Ref 30.00 dBm 19geisv_Ref 30.00 dBm
[4
"
¢ L) Q ¢
Center 2.41200 GHz Span 20,00 MHz Center 241200 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1,333 ms (20001 pts) #Res BIW 100 kHz #VBW 300 KHz Sweep 1.333 ms (20001 pts)
—

[Secondary Antenna] 802.11g Mode Middle CH

[anary Antenna] 802. 11g Mode Middle CH _

Verage e e,

| #Avg Type: RMS
NG Whde e 1O Free Run AvgiHeld: 1001100

Wsum-nnw- Soept 4

2w Type: RMS

PHG; wl'l s Trig: FreeRun AvgiHola: 1001100

.....

¥ GainLow Attan: 30 d8 IFGaindow Atten: 30 d8
Ref Offset 10.15 0B A Ref Offset 10.15 d8 AMia3 16.307 Mz
10 dBidiv Ref 30.00 dBm 18 dBidiv Ref 30.00 dBm e aE
o Leg
Q
L) { . §
Center 2.43700 GHz Span 20.00 MHz Center 2.43700 GHz Span 20.00 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 pts)

[Prlmary Antenna] 802. 11g Mode High CH

EVE T

| " shvg Type: ANIS
NG Wida ~e-  Trig:FreeRun AvglHold: 100100
1FGainiLow

[Secondary Antenna] 802. 1lg Mode ngh CH

B,

] v Type: RMS
Wide ~o- Trig: FrasRun Avnguld 100100

[
IFGaindow Atten: 30 A8

Atten: 30 a8
Ref Offset 10.15 dB = Ref Offset 10.15 d8 &
Ilg‘ Bidi Ref 30.00 dBm '(;al-“vx Ref 30.00 dBm
W
o @ &
Center 2.46200 GHz Span 20.00 MHz Center 246200 GHz Span 20.00 MHz
#Res BW 100 kHz #FVBW 300 kHz Sweep 1,333 ms (20001 pts) #Res BW 100 kHz HVBW 300 kHz Sweep 1.333 ms (20001 pts)

hco —

== —
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[Primary Antenna] 802. 1lg Mode 12 CH

[Secondary Antenna] 802.11g Mode 12 CH

wwm Swept 4 (=
oroen: a1

l-v-ﬂsum--nuym Seept 4

] v Type: RS
NG Wide ~a AvglHold: 100100

* v Type RIS

T RO: wl-.u v Trig: FrasRun AvglHold: 100100
IFGain:Low Aman: 30 48 IFGain-Low Arten: 30 dB
Ref Offset 1015 0B AMkr3 15.920 MHz Ref Offs#1 1016 48 AMKr3 15
ety Ref 30.00 dBm -0.025 dB 10 dmis Ref 30.00 dBm
Leg Log
O 0

Q L]

& o L2
[Center 2.46700 GHz Span 20,00 MHz iCenter 246700 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) [#Res BN 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)

_[anary Antenna] 802. 1lg Mode 13 CH

O

__[Secondary Antenna] 802. 1lg Mode 13 CH

SR

. vwg Type: RMS

| v Type: RMS.
U Wide -+~ Trig: FreeRun AvgHold: 10000 Temwesen | | e, Trig: Free Run AvgiHald: 1001100
1 Galn:Low Aten: 30 d8 IFGnI Low Arten: 30 dB
Ref Offset 10.15 dB AMkr3 15.735 MHz Ref Offset 10.15 d8
10Bic Ref 30.00 dBm -0.062 dB j0deicn  Ref 30.00 dBm
o8 o8
¢ &
A
Q ¢ Q . : ¢

\Center 2.47200 GHz Span 20.00 MHz ICenter 247200 GHz Span 20.00 MHz,
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts; [#Res BW 100 kHz #VEBW 300 kHz Sweep 1.333 ms (20001 pts)
uso sTaTus I = sTaTUS
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wwm Seept X

[Chain 0] 802.11n Mode Low CH _ [Chain 1] 802.11n Mode Low CH

o e oSt
* v Type RIS

] g Typ; RNS ]
NG Wide ~+-  Trig: FreeRun AvglHold: 100100 PO Wide —+— Trig: FréeRun AvglHole: 1001100
1FGaimiLow Anen: 30 d8 IFGain-Low Arten: 30 dB
Rer Offset 10.15 &8 AMkr ) Ref 05t 10.15 48 Mkr?
10 dBidlv Ref 30.00 dBm . d 19 davdiv Ref 30.00 dBm
og Leg
& L @ 9
Center 2.41200 GHz Span 20,00 MHz Center 241200 GHz Span 20.00 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 pts)

TR

_[Chaln 0] 802.11n Mode Middle CH | _[Chaln 1] 802.11n Mode Middle CH

Whﬂnﬂw - Swapt SA

Type: RMS

| um Typs: RMS. ]
U Wide -+~ Trig: FreeRun AvglHold: 1001100 WO Wide ~+— Trig: Free Run AvgiHald: 1001100
1 Galn:Low Aten: 30 d8 IFGnIluLm Arten: 30 dB
Ref Offset 10.15 0B AM Ref Offset 1015 d8 AMkr
0 gBidiv Ref 30.00 dBm 'l;;l.‘w( v Ref 30.00 dBm
Center 2.43700 GHz Span 20.00 MHz Center 243700 GHz Span 20.00 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 pts)

sTaTUS

[Chaln 0] 802.11n Mode ngh CH _ [Chaln 1] 802.11n Mode ngh CH

Ao et e e Sk

fre uTw' RMS 8Avg Type: RM!

PN Wido e T wl,, e Teig: FroeRun AvglHold: i
1 GainLow Attan: 20 48 IFGainLow Atten: 30 A8
Ref Offset 10,15 a8 \Mkr?3 RefOMfest 10,16 98 AMEKr :
iiﬂlfb‘ div  Ref 30.00 dBm 1o ‘c‘l'_—‘m v+ Ref 30.00 dBm o
0
& L 9 ¢
Center 2.46200 GHz Span 20.00 MHz Center 2.46200 GHz Span 20.00 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 pts)
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[Chain 0] 802.11n Mode 12 CH [Chain 1] 802.11n Mode 12 CH

[ —— = S ——
or o1 L
] g Type: RMS ] vy Trow: RIS
NG Wde e TrIG AvglHold: 100400 PR Wide ~+— T FreeRun AvglHold: 100100
1FGaimiLow Aven: 30,48 IFGain-Low Arten: 30 dB
Ref Offset 1015 dB 3 16.177 MHz Ref Offset 10.15 48
ety Ref 30.00 dBm 0.024 dB 10 dmis Ref 30.00 dBm
Log Log
] ¢ S ’
(Center 2.46700 GHz Span 20,00 MHz iCenter 246700 GHz Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) [#Res BN 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)

_[Chaln 0] 802.11n Mode 13 CH _[Chaln 1] 802.11n Mode 13 CH

Vs Sy e ot 8 SR
X 07.09:31 a0, 1
| vwg Type: RMS el ] Type:RMS
U Wide ~s- Trig: FreeRun AvglHold: 1001100 WO Wide ~+— Trig: Free Run AvgiHald: 1001100
1 Galn:Low Aten: 30 48 |F(;n| Low Arten: 30 dB
Ref Offset 1016 dB AMkr3 16.066 MHZ Ref Offset 10.16 d8
0Bl Ref 30.00 dBm -0.024 dB 19 geid  Ref 30.00 dBm
¢ o

\Center 2.47200 GHz Span 20.00 MHz ICenter 247200 GHz Span 20.00 MHz,
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts; [#Res BW 100 kHz #VEBW 300 kHz Sweep 1.333 ms (20001 pts)

- — | = stans
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10.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
10.2.1. 802.11b MODE IN THE 2.4 GHz BAND
GG 99% Bandwidth
Channel [MHZz]
[MHz] Primary Antenna 1 | Secondary Antenna 2
Low 2412 12.990 12.960
Mid 2437 12.896 13.012
High 2462 12.840 12.984
12 2467 12.846 12.846
13 2472 12.688 12.642
Worst 12.642
10.2.2. 802.11g MODE IN THE 2.4 GHz BAND
99% Bandwidth
Frequency
Channel [MHz]
[MHz] Primary Antenna 1 | Secondary Antenna 2
Low 2412 16.404 16.415
Mid 2437 16.381 16.397
High 2462 16.391 16.429
12 2467 16.370 16.312
13 2472 16.370 16.365
Worst 16.312
10.2.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
99% Bandwidth
Frequency
Channel [MHz]
[MHZz] Primary Antenna 1| Secondary Antenna 2
Low 2412 17.605 17.518
Mid 2437 17.598 17.602
High 2462 17.559 17.550
12 2467 17.572 17.587
13 2472 17.528 17.474
Worst 17.474
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10.2.4.

99% BANDWIDTH PLOTS

[Primary Antenna] 802.11b Mode Low CH

wmw ==

T

[Secondary Antenna] 802.11b Mode Low CH

wmm Dccuped BV

] Cormanq 2412000000 GHz Radic Sta: None Conter Frea 2 412000000 Gz Radio Std: None
.- - Trig: Fi
FGoin-Low Satn 3068 Radia Device: BTS A GainLow Sottar 3045 Radio Device: BTS

T

10 dBidiv Ref 30,00 dBm
Log

I-c dBfdiv Ref 30.00 dBm
og

Center 2412 GHz

Span 30 MHz|

|
Center 2.412 GHz

Span 30 MHz

sTan

#Res BW 150 kHz #BW 470 kHz #Sweep 100 ms #Res BW 150 kHz #VBW 470 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 14.5 dBm Occupied Bandwidth Total Power 15.4 dBm
12.990 MHz 12.960 MHz
Transmit Freq Error 101.15 kHz OBW Power 99.00 % Transmit Freq Error 66.748 kHz OBW Power 99.00 %
x dB Bandwidth 16.49 MHz xdB -26.00 dB x dB Bandwidth 16.56 MHz x dB -26.00 dB

sTaTus

[anary Antenna] 802.11b Mode Middle CH

[Secondary Antenna] 802.11b Mode Middle CH

www Occupied W

04:38:21 M rt?n? 16

'm-ﬂsum-nw- Occupied B

=
1568 Feb 29,2 ]
Radio Std: Nons

.....

] 437000000 GHz Radio Sta: None Center Freq: 2437600000 GHz
. Tn; fMRun s Trig: FreeRun
WIFGaind ow. #A Radio Device: BTS M Gai:Low #Atten: 30 o8 Radio Device: 8BTS
10 aBldiv Ref 30.00 dBm 0 dBIdiv Ref 30.00 dBm
Log Log
|
e Ly Lk Laaly il Ll Bl | oL i |
Center 2.437 GHz Span 30 MHz Center 2437 GHz Span 30 MHz
#Res BW 150 kHz HVEBW 470 kHz #Sweep 100 ms #Res BW 150 kHz FVBW 470 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 14.6 dBm Occupied Bandwidth Total Power 15.6 dBm
12.896 MHz 13.012 MHz
Transmit Freq Error -53.404 kHz OBW Power 99.00 % Transmit Freq Error -68.807 kHz OBW Power 99.00 %
x dB Bandwidth 17.01 MHz xdB -26.00 dB x dB Bandwidth 16.58 MHz x dB -26.00 dB

[anary Antenna] 802.11b Mode High CH

[Secondary Antenna] 802. 11b Mode High CH

wmmu Gccupied i

-
S GaincLow

¢tmrFm ummom
Ru

Trig: Free|
sAen; 3088

a0 P 25, 2016
Radio $te: Nene

Radio Device: BTS

Emmm Cccumed B

-
A Galn:Low

" Canter Frea: 2462000000 GHz
Trig: Frae Run
=Aten: 30 48

Ty s 2016
Radio $1d:Nane

Radio Device: BTS

10 dBldiv Ref 30.00 dBm

Ref 30.00 aBm

&

Lt uals
Center 2.462 GHz

Span 30 MHz|

:
Center 2.462 GHz

Span 30 MHz
#Sweep 100 ms.

#Res BW 150 kHz FVBW 470 kHz #Sweep 100 ms, #Res BW 150 kHz #VBW 470 kHz
Occupied Bandwidth Total Power 14.4 dBm Occupied Bandwidth Total Power 15.3 dBm
12.840 MHz 12.984 MHz
Transmit Freq Error -18.251 kHz OBW Power 99.00 % Transmit Freq Error 64.353 kHz OBW Power 99.00 %
x dB Bandwidth 16.56 MHz xdB -26.00 dB x dB Bandwidth 16.54 MHz x dB -26.00 dB
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[Primary Antenna] 802.11b Mode 12 CH

[Secondary Antenna]802.11bMode 12 CH

Weymght Spectnom fmabyer - Dccuad T =la Ewmmrwm e
AL eI 071315 PMMar 10,2016 AL N s Ao 08:15:15 Mt 10,2016
| Center Freq: 2467000000 GHz Radio $td: None Center Freq: 2.467000000 GHz Radio $1d: None
- Trig: Trig: Free Run
#IFGain-Low wanen: 3058 Radic Device: BTS WF Gain:Low wémen: 20 0B Radio Device: BTS
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
|

Center 2467 GHz Span 30 MHz Center 2.467 GHz Span 30 MHz
#Res BW 150 kHz HVBW 470 kHz #Sweep 100 ms, [#Res BW 150 kHz #VBW 470 kHz #Sweep 100 ms;

Occupied Bandwidth Total Power 5.07 dBm Occupied Bandwidth Total Power 5.24 dBm

12.846 MHz 12.846 MHz
Transmit Freq Error 27985 kHz OBW Power 99.00 % Transmit Freq Error -16.429 kHz OBW Power 99.00 %
x dB Bandwidth 15.01 MHz xdB -20.00 dB % dB Bandwidth 14.15 MHz x dB -20.00 dB

' [Primary Antenna] 802.11b Mode 13 CH

' [Secondary Antenna] 802.11b Mode 13 CH

ey Spectnam Aratyets - Decupied T =T Ewmm.mmm —rm
AL 5 sewsin 07:12:50 PMwar 10, 2018 AL G 0 erseIn o 51435 MM 10, 2016
| Center Freq: 2472000000 GHz Radio Std: None | Center Freq: 2.472000000 GHz Radio 51d: None
s Trig: Free Run s Trig: Fre
AFGaind ow #Atten: 30 dB Radio Device: BTS M Galn:Low #Arten: 30 dB Radio Device: BTS
10 aBidiv Ref 20.00 dBm 10 48 Ref 20.00 dBm
Log Log
+
1
|
Center 2.472 GHz Span 30 MHz| Center 2.472 GHz Span 30 MHz
#Res BW 150 kHz #VEBW 470 kHz #Sweep 100 ms| [#Res BW 150 kHz #VBW 470 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 5.31 dBm Occupied Bandwidth Total Power 5.13 dBm
12.688 MHz 12.642 MHz
Transmit Freq Error -119.77 kHz OBW Power 99.00 % Transmit Freq Error -56.202 kHz OBW Power 99.00 %
x dB Bandwidth 14.46 MHz xdB -20.00 dB x dB Bandwidth 14.50 MHz x dB -20.00 dB
juss & Alignment Completed STATUS = STATUS
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[Primary Antenna] 802. 1lg Mode Low CH

[Secondary Antenna] 802. 1lg Mode Low CH

T — T e Syt o Oeced B
AT I 10 AL P
| cormrr'nq 2412000000 GHz Radic Std: None Glmnr gz 2412000000 GHz Hadio Sd: o
Gontow Satn 3068 Radic Device: BTS i GoiLow soon 3048 Radio Device: BTS
10 dBidiv Ref 30,00 dBm I'C dBidiv Ref 30.00 dBm
Log og
1
I
! [
|
! |
Center 2.412 GHz Span 30 MHz| Center 2.412 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms| #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 14.9 dBm Occupied Bandwidth Total Power 14.8 dBm
16.404 MHz 16.415 MHz
Transmit Freq Error -26.434 kHz OBW Power 99.00 % Transmit Freq Error -16.498 kHz OBW Power 99.00 %
x dB Bandwidth 18.90 MHz xdB =26.00 dB x dB Bandwidth 19.79 MHz x dB «26.00 dB
sraus. sa 1Az

[anary Antenna] 802.11g Mode Middle CH

[Secondary Antenna] 802.11g Mode Mlddle CH

www Occupied W

Gonter Fraq: 2 437000000 GHz

04:29:06 oM rt?n? 16

'm-ﬂsum-nw- Occupied B

[ 102 w
oo oot

Radio Ste: Ney ] Canter Freq: 2437000000 GHz
wa.  Trig:Free Run s Trig: FreeRun
W Gaind ow #Atten: 30 98 Radio Device: BTS M Gain:Low #Atten: 30 o8 Radio Device: 8BTS

10 aBldiv Ref 30.00 dBm
Log

0 dBIdiv Ref 30.00 dBm

Log

L
Center 2.437 GHz

Span 30 MHz

L
Center 2437 GHz

Span 30 MHz,

usc

stars

s

status

#Res BW 200 kHz HVEW 620 kHz #Sweep 100 ms #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 14.9 dBm Occupied Bandwidth Total Power 15.0 dBm
16.381 MHz 16.397 MHz
Transmit Freq Error -66.291 kHz OBW Power 99.00 % Transmit Freq Error -50.026 kHz OBW Power 99.00 %
x dB Bandwidth 19.48 MHz xdB -26.00 dB x dB Bandwidth 19.52 MHz x dB -26.00 dB

[Primary Antenna] 802. 11g Mode High CH

[Secondary Antenna] 802. 1lg Mode ngh CH

P

"Conter Freg: 2462000000 GHz

04.25:21 PMFeb 25, 2016
Ragio Sta: Neme

B

7511 PM Fob 25, 2016
Radio d: Hom

Trig: Free Run Trig: Free Run
SIFGain ow sAtien: 30 68 Radio Device: BTS AFGainLow zatten: 30 48 Ragio Device: BTS.
10 dBidiv Ref 30.00 dBm I'\‘ dBidiv Ref 30.00 dBm
o8 of
!
[ |
Center 2.462 GHz Span 30 MHz, Center 2,462 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms| [#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 15.0 dBm Occupied Bandwidth Total Power 14.7 dBm
16.391 MHz 16.429 MHz
Transmit Freq Error -58.640 kHz OBW Power 99.00 % Transmit Freq Error -35.833 kHz OBW Power 99.00 %
x dB Bandwidth 19.81 MHz xdB -26.00 dB x dB Bandwidth 21.37 MHz x dB -26.00 dB
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REPORT NO: 16K23303-E1V2
FCC ID: ASLSMT819Y

DATE: MAY 12, 2016

[Primary Antenna] 802.11g Mode 12 CH

[Secondary Antenna] 802.11g Mode 12 CH

Kieyright Spectrum Analyzer - Occupied B
"

Comar Fros Z 467000000 GHz

(=2
07:11:58 PHMar 10, 2016
Radio Ste: Nene

Ewmmrwm
AL W 15

“Conter Freq: 247000000 GHz
un

=T
e
Radie $1d: None

- Trige s Trig:FreeR
IFGain-Low #Atten: 30 0B Radic Davice: BTS WF Gain:Low wémen: 20 0B Radio Device: BTS
10 diifdiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
! ! i |
| [
|
| 1
|
L
Center 2467 GHz Span 30 MHz Center 2.467 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms, #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms;
Occupied Bandwidth Total Power 5.13 dBm Occupied Bandwidth Total Power 4.56 dBm
16.370 MHz 17.587 MHz
Transmit Freq Error -18.737 kHz OBW Power 99.00 % Transmit Freq Error -23.289 kHz OBW Power 99.00 %
x dB Bandwidth 17.34 MHz xdB -20.00 dB x dB Bandwidth 18.43 MHz x dB -20.00 dB

' [Primary Antenna] 802.11g Mode 13 CH

' [Secondary Antenna] 802.11g Mode 13 CH

ey Spectnum Analyser - Occupied BV
AL b

=T
07:10:48 PHMar 10, 2016

Ewmm.mmm
i : e

R
CE:1 341 P 10, 2018
Radio 51d: None.

]  Canter Free: 272000000 GHz Radio Std: None ]  Canter Frea, 2472800008 Gz
ws- Trig: Free Run s Trig: Fre
AFGaind ow #Atten: 30 dB Radio Device: BTS M Galn:Low #Arten: 30 dB Radio Device: BTS
10 aBidiv Ref 20.00 dBm 10 gBiaiv Ref 20.00 dBm
Log Log
i

Center 2.472 GHz Span 30 MHz| Center 2.472 GHz Span 30 MHz
#Res BW 200 kHz #VEBW 620 kHz #Sweep 100 ms| [#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms,

Occupied Bandwidth Total Power 4.68 dBm Occupied Bandwidth Total Power 4.52 dBm

17.528 MHz 17.474 MHz
Transmit Freq Error -51.361 kHz OBW Power 99.00 % Transmit Freq Error -40.589 kHz OBW Power 99.00 %
x dB Bandwidth 18.43 MHz xdB -20.00 dB x dB Bandwidth 18.36 MHz x dB -20.00 dB
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DATE: MAY 12, 2016

[Chain 0] 802.11n Mode Low CH

[Chaln 1] 802.11n Mode Low CH

T — To o e e Ao Occoped B
04:29:30 PHFab 29, 2016 AL
] cormrr'nq 2412000000 GHz Radia Std: None Glmnr Freg 2 412000000 GHz
Gontow Satn 3068 Radic Device: BTS i GoiLow soon 3048 Radio Device: BTS
10 dBdiv Ref 30.00 dBm I'C dBidiv Ref 30.00 dBm
Log og
|
L
Center 2.412 GHz Span 30 MHz| Center 2.412 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms| #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 13.8 dBm Occupied Bandwidth Total Power 13.7 dBm
17.605 MHz 17.518 MHz
Transmit Freq Error -21.105 kHz OBW Power 99.00 % Transmit Freq Error -7.030 kHz OBW Power 99.00 %
x dB Bandwidth 19.70 MHz xdB =26.00 dB x dB Bandwidth 20.82 MHz x dB «26.00 dB
sraus. sa stanus

[Chaln 0] 802.11n Mode Middle CH

[Chain 1] 802.11n Mode Middle CH

Keright Spectrum Anahyze - Occupied I
AL

| amarrreg: aavoommon o
e Trig:FreeRun
#Atten; 30 98

04:26:50 PMFeb 26, 2016
Radio Sta: None

Kaysight Spectrum Anahyze - Occupied W
AL

Cantar Freq: 2437000000 GHz
s Trig: FreeRun

W Gaind ow Radio Device: BTS M Gain:Low #Atten: 30 o8 Radio Device: 8BTS
10 aBldiv Ref 30.00 dBm 0 dBIdiv Ref 30.00 dBm
Log Log
|
| | |
\ ‘ I
Center 2.437 GHz Span 30 MHz Center 2.437 GHz Span 30 MHz,
#Res BW 200 kHz HVEW 620 kHz #Sweep 100 ms #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 13.7 dBm Occupied Bandwidth Total Power 13.8 dBm
17.598 MHz 17.602 MHz
Transmit Freq Error -40.909 kHz OBW Power 99.00 % Transmit Freq Error -47.626 kHz OBW Power 99.00 %
x dB Bandwidth 20.44 MHz xdB -26.00 dB x dB Bandwidth 20.11 MHz x dB -26.00 dB
uss starus s stams

[Chain 0] 802.11n Mode High CH

[Chain 1] 802.11n Mode High CH

Weright Spectnm Rnatyeer - Occupied B0
AL ke S

| Center Freq: 2462000000 GHz

04:30.0 PMFeb 25, 2016
Ragio Sta: Neme

eysght Spectnom Anshyrer - Decuped BW
AL E 5

=T
42702 PM Feb 29, 2010
Radio 514: None

Trig: Free Run Trig: Fre
SIFGain ow sAtien: 30 68 Radio Device: BTS AFGainLow zatten: 30 48 Ragio Device: BTS.
10 dBidiv Ref 30.00 dBm Lf dBidiv Ref 30.00 dBm
o8 og
|
I |
Center 2.462 GHz Span 30 MHz, Center 2,462 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms| [#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 13.8 dBm Occupied Bandwidth Total Power 14.4 dBm
17.559 MHz 17.550 MHz
Transmit Freq Error -26.666 kHz OBW Power 99.00 % Transmit Freq Error -26.485 kHz OBW Power 99.00 %
x dB Bandwidth 20.39 MHz xdB -26.00 dB x dB Bandwidth 21.33 MHz x dB -26.00 dB
s sTam = stanus,

Page 29 of 123

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 16K23303-E1V2
FCC ID: ASLSMT819Y

DATE: MAY 12, 2016

[Chain 0] 802.11n Mode 12 CH

[Chain 1] 802.11n Mode 12 CH

Keynght Spectrum Analyzer - Occupied W =y Keysight Spectrum Anabyzer - Occupied BW T
AL 07:11:14 PMMar 10, 2016 AL z E Hse I ALIGH & 08:13:57 PHMae 10, 016
Conter Freq; 2467000000 GHz Radio $1d: Nane

Radio Ste: Nene

] " ot Freg: 2467000000 GHx
- Trige Trig: Free Run
#IFGain-Low wanen: 3058 Radic Device: BTS WF Gain:Low wémen: 20 0B Radio Device: BTS
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
i
i i

Center 2467 GHz Span 30 MHz Center 2.467 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms, #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms;

Occupied Bandwidth Total Power 5.13 dBm Occupied Bandwidth Total Power 4.56 dBm

17.572 MHz 17.587 MHz
Transmit Freq Error -22.689 kHz OBW Power 99.00 % Transmit Freq Error -23.289 kHz OBW Power 99.00 %
x dB Bandwidth 18.60 MHz xdB -20.00 dB x dB Bandwidth 18.43 MHz x dB -20.00 dB

' [Chain 0] 802.11n Mode 13 CH

' [Chain 1] 802.11n Mode 13 CH

WG Spectnum Analae - Decuped B
AL e =
| Center Freq: 2472000000 GHz

A GainLow

=T
07:10:48 PHMar 10, 2016
Radio Std: None

Radio Device: BTS

=R
PMMar 10,2018

Ewmm.mmm
s C o o131
Radio Std: None

] Center Freq: 2472000000 GHz

N GaincLow Radio Device: BTS

Ref 20.00 dBm

Ref 20.00 dBm

10 gBIgiv
Log

10 aBidiv
Log

Span 30 MHz

Center 2.472 GHz

Span 30 MHz|

Center 2.472 GHz
#VBW 620 kHz #Sweep 100 ms,

#Res BW 200 kHz #VEBW 620 kHz #Sweep 100 ms| [#Res BW 200 kHz
Occupied Bandwidth Total Power 4.68 dBm Occupied Bandwidth Total Power 4.52 dBm
17.528 MHz 17.474 MHz
Transmit Freq Error -51.361 kHz OBW Power 99.00 % Transmit Freq Error -40.589 kHz OBW Power 99.00 %
x dB Bandwidth 18.36 MHz x dB -20.00 dB

x dB Bandwidth 18.43 MHz xdB -20.00 dB

sTarus sTaTuS

Page 30 of 123

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823,Korea TEL: (031) 337-9902 FAX: (031) 213-5433

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



REPORT NO: 16K23303-E1V2 DATE: MAY 12, 2016
FCC ID: ASLSMT819Y

10.3. OUTPUT POWER

LIMITS

FCC 8§15.247

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.1 dB (including 10 dB pad and 0.1 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

DIRECTIONAL ANTENNA GAIN

For Power: The TX chains are uncorrelated and the antenna gain is the same for each chain.
The directional gain is equal to the antenna gain.

2.4GHz
Chain O Chain 1 Uncorrelated Chains
Antenna Antenna Directional
Gain Gain Gain
[dBi] [dBi] [dBi]
-3.35 -3.87 -3.60

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

2.4GHz
Chain O Chain 1 Correlated Chains
Antenna Antenna Directional
Gain Gain Gain
[dBi] [dBi] [dBi]
-3.35 -3.87 -0.60

o |EEE 802.11b Mode is not supported MIMO operation. So can’t transmit on two
antennas as the same time.
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DATE: MAY 12, 2016

RESULTS
10.3.1. 802.11b MODE IN THE 2.4 GHz BAND
Limits
Directional Directional FCC IC IC
Frequency Gain Gain Power Power EIRP U
Channel . - - - Power
Primary Secondary Limit Limit Limit
[MHZz] [dBi] [dBI] [dBm] [dBm] [dBm] [dBm]
Low 2412 -3.35 -3.87 30.00 30.00 36.00 30.00
Mid 2437 -3.35 -3.87 30.00 30.00 36.00 30.00
High 2462 -3.35 -3.87 30.00 30.00 36.00 30.00
12 2467 -3.35 -3.87 30.00 30.00 36.00 30.00
13 2472 -3.35 -3.87 30.00 30.00 36.00 30.00
Duty Cycle CF [dB] ‘ 0.00 Included in Calculations of Corr'd Power
Results
Primary Secondary _
Channel Frequency Meas Meas Mg)é'vr\?;m F:_c;vmv;atr Margin
Power Power
[MHZz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 14.59 15.46 15.46 30.00 -14.54
Mid 2437 14.55 15.49 15.49 30.00 -14.51
High 2462 14.62 15.15 15.15 30.00 -14.85
12 2467 4.66 5.28 5.28 30.00 -24.72
13 2472 5.15 5.22 5.22 30.00 -24.78
Worst 15.49
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10.3.2. 802.11g MODE IN THE 2.4 GHz BAND
Limits
Directional | Directional FCC IC IC
Frequency Gain Gain Power Power EIRP L1
Channel . - - - Power
Primary Secondary Limit Limit Limit
[MHZz] [dBi] [dBI] [dBm] [dBm] [dBm] [dBm]
Low 2412 -3.35 -3.87 30.00 30.00 36.00 30.00
Mid 2437 -3.35 -3.87 30.00 30.00 36.00 30.00
High 2462 -3.35 -3.87 30.00 30.00 36.00 30.00
12 2467 -3.35 -3.87 30.00 30.00 36.00 30.00
13 2472 -3.35 -3.87 30.00 30.00 36.00 30.00
Duty Cycle CF [dB] | 0.29 Included in Calculations of Corr'd Power
Results
Chain 0 Chain 1 _
channel Frequency Meas Meas Mg)é'vr:;m F:_cmﬁr Margin
Power Power
[MHZz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 15.25 15.03 18.15 30.00 -11.85
Mid 2437 15.15 15.11 18.14 30.00 -11.86
High 2462 15.17 14.72 17.96 30.00 -12.04
12 2467 5.34 5.07 8.22 30.00 -21.78
13 2472 4.85 4.94 7.91 30.00 -22.09
Worst 18.15
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10.3.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Limits
_ _ FCC IC IC
Channel Frequency Dlreé:;ilﬁnal Power Power EIRP PI\(;I\?\[I)((EF
Limit Limit Limit
[MHZz] [dBi] [dBm] [dBm] [dBm] [dBm]
Low 2412 -3.60 30.00 30.00 36.00 30.00
Mid 2437 -3.60 30.00 30.00 36.00 30.00
High 2462 -3.60 30.00 30.00 36.00 30.00
12 2467 -3.60 30.00 30.00 36.00 30.00
13 2472 -3.60 30.00 30.00 36.00 30.00
Duty Cycle CF [dB] ‘ 0.31 Included in Calculations of Corr'd Power
Results
Chain 0 Chain 1 Total 5
Channel Frequency Meas Meas Corr'd Lc;vmv;atr Margin
Power Power Power
[MHZz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 14.06 13.97 17.03 30.00 -12.97
Mid 2437 14.03 14.05 17.05 30.00 -12.95
High 2462 14.12 14.45 17.30 30.00 -12.70
12 2467 5.25 4.82 8.05 30.00 -21.95
13 2472 4.64 4,71 7.69 30.00 -22.31
Worst 17.30
Page 34 of 123

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 16K23303-E1V2 DATE: MAY 12, 2016
FCC ID: ASLSMT819Y

10.4. PSD

LIMITS

FCC 8§15.247

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST PROCEDURE

Power Spectral Density was performed utilizing the “Method AVGPSD-2" under KDB558074
D01 DTS Meas Guidance v03r05

RESULTS
10.4.1. 802.11b MODE IN THE 2.4 GHz BAND
Primary |Secendary| Total . .
Channel Frequency Antenna 1 | Antenna 2 PSD R T
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 -16.15 -15.71 -15.71 8.00 -23.71
Mid 2437 -16.57 -15.26 -15.26 8.00 -23.26
High 2462 -16.41 -15.67 -15.67 8.00 -23.67
12 2467 -25.69 -25.78 -25.69 8.00 -33.69
13 2472 -25.31 -25.78 -25.31 8.00 -33.31
| Duty Cycle CF [dB]| 0.00 |Inc|uded in Calculations of PPSD
10.4.2. 802.11g MODE IN THE 2.4 GHz BAND
Primary |Secendary| Total
Channel Frequency Antenna 1 | Antenna 2 PSD i areln
[MHZz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 -18.68 -18.85 -15.46 8.00 -23.46
Mid 2437 -19.09 -19.35 -15.92 8.00 -23.92
High 2462 -18.82 -19.60 -15.90 8.00 -23.90
12 2467 -28.20 -29.21 -25.38 8.00 -33.38
13 2472 -28.82 -29.09 -25.65 8.00 -33.65
Duty Cycle CF [dB]| 0.29 Included in Calculations of PPSD
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10.4.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Chain O Chain 1 Total L. .
Channel Frequency Meas Meas PSD it DISIE
[MHZz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 -19.98 -20.29 -16.81 8.00 -24.81
Mid 2437 -20.13 -20.17 -16.83 8.00 -24.83
High 2462 -20.19 -19.70 -16.62 8.00 -24.62
12 2467 -28.82 -27.27 -24.65 8.00 -32.65
13 2472 -28.45 -28.19 -25.00 8.00 -33.00
Duty Cycle CF [dB]| 0.31 Included in Calculations of PPSD
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10.4.4. PSD PLOTS

[Primary Antenna] 802.11b Mode Low CH

[Secondary Antenna] 802.11b Mode Low CH

rq....;...‘....a-ww Swept S4 Lo | o futisl wmm Sevept S = -r@
s w5205
| g Typa: ] ﬁvg Type-RMS
R Vilde o~ Trig:FraeRun AvglHold: 106100 NG Wie —+— Trig: FresRun AvgiHolg: 100100
IFGain:Low At 10 48 IFGain-Low Arten: 10 dB
RerOffset 10.15 4Bt Miort 2.412 2 Ref Offset 10.15 48 Mkr1 2.411 -
10 dBidlv Ref 10.00 dBm =10 '_té'cjl',“.‘ v+ Ref 10.00 dBm 19
] ¢
|
Center 2.41200 GHz Span 25.50 MHz Center 241200 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 KHZ* Sweep 1.045 s (20001 pts) #iRes BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 5 (20001 pts)
[anary Antenna] 802.11b Mode Middle CH [Secondary Antenna] 802.11b Mode Middle CH
W!-m-nh-ums-l!n 7 mewn - = A@
| uv: Type: RMS | BAvg Type: RMS
W Wide ~e- Trig: FreeRun AvglHold: 100100 WO: Wide ~+— Trig: FreeRun AvglHold: 1001100
IFGaln:Low Aten: 10 48 |FG¢||‘ Low Atten: 10 dB
Ref Offset 10.15 d& kr12.436 177 6 GHz Ref Offset 10.16 dB MKr1 2.437 836 0 GHz
j0d8idy Ref 10,00 aBm -16.570 dBi 194/ Ref 10.00 dBm
¢ L4
Center 2.43700 GHz Span 25.50 MHz Center 243700 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 KHz* Sweep 1.045 s (20001 ps) #Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts)
sunus
[anary Antenna] 802.11b Mode High CH [Secondary Antenna] 802.11b Mode ngh CH
P —— ) R —— ) == )
..M”w“s CE = : co T
FNO: Wide ~—+— PNO: Wide ~+—  Trig: FreeRun AvgiHold. ‘w"w
15 Gain:Low Aﬂln: 1048 IFGainLow Atten: 10dB
Ref Offset 10,16 dB e 46 c 3 GHz Ref Offset10.15 d8 Mkr1 2.462 589 1 ehz
19geiy_Ref 10.00 dBm 6.414 dB 19 gaid_Ref 10.00 4Bm §.667 dBm
¢ ]
Center 2.46200 GHz Span 25.50 MHz Center 246200 GHz Span 25.50 MHz
#Res BW 3.0 kHz #VBW 10 KHZ" Sweep 1.045 s (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz" Sweep 1.045 5 (20001 pts)
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[Primary Antenna] 802.11b Mode 12 CH

[Secondary Antenna] 802.11bMode 12 CH

wwm Swept 4

l-v-ﬂsum--nuym Seept 4
[

* v Type RIS

| wa Typs: RMS ]
NG Wde e TrIG AvglHold: 100400 PO e TG FrasRun AvglHold: 100100
1FGaimiLow Aven: 1048 IFGain-Low Arten: 10 dB
Rer Offset 10.15 4Bt Mkr1 2.46 Ref Off5t 10.15 48 Mkr1 2.46
10¢Bidiv - Ref 10.00 dBm - 10 dedv  Ref 10.00 dBm K
Log Log
¢ ¢

(Center 2.46700 GHz Span 25.50 MHz iCenter 246700 GHz Span 25.50 MHz,
[#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts) [#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts)

_[anary Antenna] 802.11b Mode 13 CH

__[Secondary Antenna] 802.11b Mode 13 CH

Vs Sy a1 SR
X 07:35:58 a0, 01
| vwg Type: RMS e[ ] vg Type: RMS
U Wide ~s- Trig: FreeRun AvglHold: 1001100 WO Wide ~+— Trig: Free Run AvgiHald: 1001100
1 Galn:Low Aten: 10 d8 IFGnI Low Arten: 10dB
Ref Offset 1015 dB. Mkr1 2.472 Ref Offset 1015 d8 Mkr1 2.4

jo gBidiv Ref 10.00 dBm - ‘!C(;I.‘ﬂ( v Ref 10.00 dBm
\Center 2.47200 GHz Span 25.50 MHz ICenter 247200 GHz Span 25.50 MHz,
Res BW 3.0 kHz #VBW 10 kHz* Sweep 1.045 s (20001 pts; [#Res BW 3.0 kHz HVEBW 10 kHz" Sweep 1.045 s (20001 pts)
uso sTaT: I = sTaTUS
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REPORT NO: 16K23303-E1V2
FCC ID: ASLSMT819Y

DATE: MAY 12, 2016

[Primary Antenna] 802. 1lg Mode Low CH

[Secondary Antenna] 802.11g Mode Low CH

Keyright Spectrum Anabyeer - Sueph 54
AL o

e
* v Type RIS

| g Typ; RNS
PO Wide —e- 10 Free Run AvglHold: 100100
VFGaimLow Amen: 10 48

Ref Offset 10.15 0B
Ref 10.00 dBm

10 dBidiv
Log

O wl—.,, s Trig: FresRun AvglHold: 100100

IFGaindow Aren: 10 d8

Ref Offset 1015 48
joderdv  Ref 10.00 dBm

Span 25.50 MHz
Sweep 1.045 s (20001 pts)

Center 2.41200 GHz
#Res BW 3.0 kHz

s i Asignment Completed

#VBW 10 kHz*

Span 25.50 MHz
Sweep 1.045 s (20001 pts)

Center 241200 GHz

#Res BW 3.0 kHz #VBW 10 kHz*

[Primary Antenna] 802. 1lg Mode Middle CH

_[Secondary Antenna] 802. 1lg Mode Middle CH

Whﬂnﬂw - Swapt SA

TR

#VBW 10 kHz* Sweep 1.045 s (20001 pts)

#Res BW 3.0 kHz

| tAvg Type: RNIS vp Type: RMS
NG Wide ~+-  Trig: Free Run AvglHold: 1001100 WO Wide ~+— Trig: FreeRun AvglHold: 1001100
1 GalnL o Aten: 10,48 FGainitan Arten: 10 dB
Ref Offset 10.15 dB Ref Offset 10,16 d8 12
0 gBidiv Ref 10.00 dBm 'l;;l.‘v( v Ref 10.00 dBm
Center 2.43700 GHz Span 25.50 MHz Center 243700 GHz Span 25.50 MHz

H#VBW 10 kHz" Sweep 1.045 s (20001 pts)

#Res BW 3.0 kHz
sTaTUS

[anary Antenna] 802. 1lg Mode High CH

[Secondary Antenna] 802. 1lg Mode ngh CH

o kowe- St
v g Type: S

FNG: Wido e

T

SAvp Type: RM:
AvglHold: oanco

PNG: Wids ~e-  TriB: Free Run
Atten: 1008

1 GainLow Atten: 10 48 WFGaindow
Ref Offset 10,15 dB Ref Offset 10.15 d8 rl 2
in‘ dEidiv  Ref 10.00 dBm 1o ‘c‘l'_—‘m v+ Ref 10.00 dBm
Center 2.46200 GHz Span 25.50 MHz Center 2.46200 GHz Span 25.50 MHz
#Res BW 3.0 kHz F#VBW 10 KHz* Sweep 1.045 § (20001 pts) #VBW 10 kHz* Sweep 1.045 5 (20001 pts)

jusa i/ Alignment Completed

#Res BW 3.0 kHz
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