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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.
EUT DESCRIPTION: GSM/CDMA/WCDMA/LTE Tablet + BT/BLE, DTS/UNII a/b/g/n/ac and

ANT+
MODEL NUMBER: SM-T819C
SERIAL NUMBER: R22H3017QQT (RADIATED);

R22H400NY5B (CONDUCTED)
DATE TESTED: APR 15, 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.
Page 5 of 81
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: 16K23301-E1V3 DATE: MAY 12,2016
FCC ID: ASLSMT819C

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
] 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/CDMA/WCDMA/LTE Tablet + BT/BLE, 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
5 4 GHz 802.11g TX / RX TX / RX
802.11n TX / RX TX / RX
802.11n MIMO TX / RX TX / RX
802.11a TX / RX TX / RX
5 GHz 802.11n TX / RX TX / RX
802.11ac TX / RX TX / RX
802.11n/ac MIMO TX / RX TX / RX
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5.2. MAXIMUM OUTPUT POWER

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

Frequency Output Power Output Power
Range Mode [dBm] [mwW]
[MHz] Antennal Antenna2 Antennal Antenna2
802.11b 16.06 16.30 40.36 42.66
802.11g 15.38 15.40 34.51 34.67
2412 - 2462 802.11g MIMO 18.18 65.70
802.11n SISO 14.48 | 14.24 2805 | 2655
802.11n MIMO 17.32 54.00

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes FPCB antennas, with a antennai’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 (Radiated Testing)

Frequency Range (MHz)

Mode

Covered by

802.11b Legacy 1TX

802.11b Legacy 1TX

802.11g Legacy 1TX

802.11g CDD 2TX

2412 - 2462

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 (Legacy 1TX)

802.11g mode: 6 Mbps (CDD 2TX)
802.11n HT20 mode: MCSO0 (CDD 2TX)
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

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

The EUT is a stand-alone unit during the tests.
Test software in hidden menu exercised the EUT to enable 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
Preampdlifier, 1000 MHz Sonoma 310N 351741 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-18-16
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-19-16
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-19-16
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-18-16
Average Power Sensor R&S NRZ-Z91 102681 08-18-16
Average Power Sensor Agilent/HP U2000 MY54270007 08-18-16
EMI Test Receive, 40 GHz R&S ESU40 100439 08-19-16
EMI Test Receive, 40 GHz R&S ESU40 100457 08-19-16
EMI Test Receive, 3 GHz R&S ESR3 101832 08-19-16

Attenuator / Switch driver HP 11713A 3748A04272 N/A
Low Pass Filter 3GHz Micro-Tronics LPS17541 009 08-18-16
Low Pass Filter 3GHz Micro-Tronics LPS17541 015 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 009 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 010 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 016 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 015 08-18-16
LISN R&S ENV-216 101836 08-19-16
LISN R&S ENV-216 101837 08-19-16
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7. MEASUREMENT METHODS

KDB 558074 D01 DTS Meas Guidance v03r05: Measurement Procedure §9.2.3.1 AVGPM is
used for average power and §10.5 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 8.623 8.725 0.988 98.8% 0.00 0.010
802.11g 1.432 1.539 0.930 93.0% 0.31 0.698
802.11n HT20 1.34 1.447 0.926 92.6% 0.33 0.746

= | e

Raf Dt 1238 00

pan diaz [l conser 2431
Sweep 10.00 ms (20001 pis) || Res ow 8 ez

Span oz
Sweep 2.000 ms (20001 prs)

Center 2437000000 GHZ
es B 80z

Span 0z
Eweep 2,000 ma (0001 pte}

[802.11b Mode] [802.11g Mode]

[802.11n Mode]
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9. SUMMARY TABLE

FCC Part L A Test Test
Section Test Description Test Limit Condition Result Worst Case
15.247 . .
@) Occupied Band width (6dB) >500KHz Pass 7.557 MHz
2.1051, |[Band Edge / Conducted
15.247 (d) |Spurious Emission -20dBe Pass | -29.028 dBm
Conducted 518 dB
15.247 | TX conducted output power <30dBm Pass .(AV) m
-14.44 dBm
15.247 |PSD <8dBm Pass (AV)
15.207 (a) AC.Pc?wer Line conducted Section 10 Power Line Pass 42.69 dBuV
emissions conducted (QP)
15.205, . . _ . 49.83 dBuV/m
15.209 Radiated Spurious Emission < 54dBuV/m Radiated Pass (AV)
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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 8.030 7.561 0.5
Mid 2437 8.043 8.057 0.5
High 2462 8.031 7.557 0.5
Worst 7.557
10.1.2. 802.11g MODE IN THE 2.4 GHz BAND
Frequency 6 dB Bandwidth Min.in'!um
Channel [MHz] Limit
[MHz] Primary Antenna 1 Secondary Antenna 2 [MHz]
Low 2412 15.917 16.291 0.5
Mid 2437 16.286 16.278 0.5
High 2462 16.276 16.288 0.5
Worst 15.917
10.1.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
6 dB Bandwidth Minimum
Frequency . .
Channel [MHz] Limit
[MHz] Chain 0 Chain 1 [MHz]
Low 2412 16.301 16.517 0.5
Mid 2437 17.281 16.920 0.5
High 2462 16.782 16.750 0.5
Worst 16.301
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10.1.4. 6 dB BANDWIDTH PLOTS

wwm Swept 4 wwm Seept 4

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

] * sivg Type: M
FRG Wide ~+- T FreeRun AvglHold: 1001100

Avg Type:
3 .,,!,, e Trig:FreeRun AvglHold: 100100

1FGaim:Low Anen: 30 d8 IFGain-Low Arten: 30 dB
Ref Offset 1015 dB Ref Offset 10.15 48
JodBidlv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log g
& {
(Center 2.41200 GHz Span 20,00 MHz iCenter 241200 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)
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ICenter 2.43700 GHz Span 20.00 MHz ICenter 243700 GHz Span 20.00 MHz,
LrRes BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts; [#Res BW 100 kHz HVBW 300 kHz Sweep 1.333 ms (20001 pis)

| stans

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

R P R S ) R
Mu'\'yw RMS ] a.wg ype: RMS
PG Wide e hiG: Wide ~+  TFIG: Free Run AvglHold: 1007100
1 Gaie Lo Atten: 30 48 IFGainLow Atten: 3008
RerOffset 10.15 B Ref Offset 10.15 8
10 dBidiv Ref 30.00 dBm .I:‘f‘]lam v Ref 30.00 dBm
0 ,
0 $ ¢ L]
[Center 246200 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)
- STaTuS wsa b Alignment Completed AT,
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REPORT NO: 16K23301-E1V3
FCC ID: ABLSMT819C

DATE: MAY 12, 2016

[Primary Antenna] 802. 119 Mode Low CH

[Secondary Antenna] 802.11¢g Mode Low CH

T —— R
A 055730 X
#av gmu RMS ] amg ype: RM:
T Wide e G Whie ~+- T FreeRun RvglHold: oo
1FGaimLow Atten: 30 48 WFGaindow Aten: 30 8
RefOffset 10.15 &t Mk [E— Mkr3
198y Ref 30.00 dBm goceia. ‘Ref 30.00 dBe
0 . - 0 o
ICenter 2.41200 GHz Span 20.00 MHz ICenter 241200 GHz Span 20.00 MHz|
#Res BW 100 kHz FVBW 300 kHz Sweep 1.333 ms (20001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1,333 ms (20001 pts)
— o stanus)

[Prlmary Antenna] 802. 119 Mode Middle CH -

[Secondary Antenna] 802. 11g Mode Middle CH

et e

'ﬂ-ﬂ!um-nnmw- Soept 4

Savg Type: AMS

e VU

#avg Type: M
NG Wihde e 1O Free Run AvgiHeld: 1001100 AvgiHold: 1001100
1 GaimLow Atten: 30 d8 IFGainLow Atten: 30 dB
Ref Offset 10.15 dB aM Ref Offset 10.15 dB
l0¢Bidlv  Ref 30.00 dBm 19 devdiv Ref 30.00 dBm
Log g
9 9
A
g ) ) ¢

ICenter 2.43700 GHz Span 20.00 MHz ICenter 2.43700 GHz Span 20.00 MHz,
[#Res BW 100 kHz #VBW 300 kHz ‘Sweep 1.333 ms (20001 p!i! [#Res BW 100 kHz H#VBW 300 kHz Sweep 1.333 ms (20001 pts)

.....

[anary Antenna] 802. 11g Mode High CH

[Secondary Antenna] 802. 11g Mode H|gh CH

P, 7 i
ossszomspczeaoie | | WAL [ w  Jsos oc | [ | swenm | amowar
llwg Type: RMS. e} 2wy Type: AMS
NG Wide ~e-  Trig: FreeRun Avglold-topioe  reeesen | | e, Trig: Fres Run AvglHold: 100100
1FGainLow Atten: 30 48 i Aften: 30 a8
Ref Offset 1015 dB AMk Ref Offset 10.15 B
Itg;n i Ref 30.00 dBm ‘(;EJ“K Ref 30,00 dBm
4 9
4 L] 9 L
ICenter 2.46200 GHz Span 20.00 MHz (Center 2.46200 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)

T |

sa sTanus
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REPORT NO: 16K23301-E1V3 DATE: MAY 12, 2016
FCC ID: ABLSMT819C

[Chain 0] 802.11n Mode Low CH [Chain 1] 802.11n Mode Low CH
wwm Swept SA [ - I} wmm Sevept 4 -
~ o Typa: ] * Shvg Typu: RIS
RO Wide —— AvglHold: wwm RO Wide —— mg FreeRun AvglHold: 100100
Il'Gli-le Aman: 30 48 IFGainLow n: 30 dB
Ref Offset 10.15 0B AMiar3 18 33" L“HZ Ref Offset 10.15 48
waBicv  Ref 30.00 dBm 0.012 dB 10 amis Ref 30.00 dBm
Leg Log
¢ v
e A s : iy il ¢
ICenter 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)
[Chaln 0] 802.11n Mode Mlddle CH [Chaln 1] 802.11n Mode Mlddle CH
RO, =T s
| g Typei RS ] Type: RMS
PHEWide -+~ Trig: FreeRun AvglHold: 1001100 PG Wide ~+— Trig: FreeRun AvglHold: 100100
1 Galn:Low Aten: 30 48 IFGainLow Arten: 30 dB
Ref Offset 1015 dB AMKr3 17.281 MHz Ref Offset 1015 d8
10Bic Ref 30.00 dBm -0.001 dB 10 geid Ref 30.00 dBm
Y 0
{ 4 ; ¢
ICenter 2.43700 GHz Span 20.00 MHz ICenter 243700 GHz Span 20.00 MHz
LRes BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pis) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
s,
[Chaln 0] 802.11n Mode ngh CH [Chaln 1] 802.11n Mode ngh CH
s kowe St T= T Ve e Sk
Fm.‘l“ —-— A =|H9|d ﬂwwo PO WE.,. ws Trig: Free Run Avnmvw wmoo
1F Gt L orw ‘“"l 3048 IFGaindow Atten: 30 d8
AMKr3 16.782 MHZ
- AT G0 | fosne SETEES
4] O
L ¢
ICenter 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)
- — vec T
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REPORT NO: 16K23301-E1V3

FCC ID: ASLSMT819C

10.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
10.2.1. 802.11b MODE IN THE 2.4 GHz BAND
Frequenc 99% Bandwidth
Channel il v [MHz]
[MHZz] Primary Antenna 1| Secondary Antenna 2
Low 2412 12.894 12.874
Mid 2437 13.012 12.919
High 2462 12.849 13.102
10.2.2. 802.11g MODE IN THE 2.4 GHz BAND
Frequenc 99% Bandwidth
Channel < Y [MHz]
[MHz] Primary Antenna 1 | Secondary Antenna 2
Low 2412 16.397 16.322
Mid 2437 16.398 16.399
High 2462 16.412 16.358
10.2.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Frequenc 99% Bandwidth
Channel il y [MHz]
[MHZz] Primary Antenna 1| Secondary Antenna 2
Low 2412 17.556 17.598
Mid 2437 17.592 17.536
High 2462 17.583 17.589
10.2.4. 99% BANDWIDTH PLOTS

| [Primary Antenna] 802.11b Mode Low CH

| [Secondary Antenna] 802.11b Mode Low CH

DATE: MAY 12,2016
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REPORT NO: 16K23301-E1V3

FCC ID: ABLSMT819C

DATE: MAY 12, 2016

Keysight Spectrum Analyzer - Gccupied W eyt Spectrum Anshyzer - Occupied BW =3
AL . - T . c e ———— -
CtrlanM uﬂmmun: R“‘:;L.:m‘\ s Cumr Fru zuzowowum Riﬁ\v“wd ;:::“ e
Trig: Free!
#FGaind ow Mfuﬂﬂ WG‘B Radio Device: BTS. M Galn:Low IR:M n HE Radio Device: BTS
10 dBidiv Ref 20.00 dBm 10 dBIdiv Ref 20.00 dBm
Log Log T
|
1
! f .
! |
4 ‘ |
| ‘ {
iCenter 2.412 GHz Span 30 MHz, Center 2.412 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 16.0 dBm Occupied Bandwidth Total Power 15.7 dBm
12.894 MHz 12.874 MHz
Transmit Freq Error 99.701 kHz OBW Power 99.00 % Transmit Freq Error 120.79 kHz OBW Power 99.00 %
x dB Bandwidth 16.55 MHz xdB -26.00 dB x dB Bandwidth 16.09 MHz x dB -26.00 dB
sTas —

[Prlmary Antenna] 802.11b Mode Middle CH

me Decupied W

Canter Fraq: 2417000000 GHz

.
I GaincLow

Trig:
#Aanen; 30 08

06:07:22 PH 29 S
Radio Std: None.

Radio Device: BTS

[Secondary Antenna] 802.11bMode Mlddle CH

wmm Occupied B

.
G Lo

Center Freq 2437000000 GHz
Trig: Fres Run
SAren: 30 dB

'e«,aus 016
Hadio Sud: Nons

Radio Device: BTS

10 dBidiv Ref 20.00 dBm
Log

10 dBIdiv Ref 20.00 dBm
og

iCenter 2.437 GHz

Span 30 MHz

Center 2.437 GHz

Span 30 MHz

usa

sTarus

=

e

#Res BW 150 kHz HVBW 470 kHz #Sweep 100 ms| #Res BW 150 kHz #VBW 470 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 15.8 dBm Occupied Bandwidth Total Power 15.8 dBm
13.012 MHz 12.919 MHz
Transmit Freq Error 55.498 kHz OBW Power 99.00 % Transmit Freq Error 18.201 kHz OBW Power 99.00 %
x dB Bandwidth 16.67 MHz xdB -26.00 dB x dB Bandwidth 17.04 MHz x dB -26.00 dB

s,

[Primary Antenna] 802.11b Mode High CH

[Secondary Antenna] 802.11b Mode High CH

Keyuqght Spectnum dnabyzer - Grcupsed W Lo s el wmm Occupied BW.
AL et T 60737 #M Bge 24, 20
| Center Frog: 2463000000 GHz o Sud Home. ] " Conter Frog 2462906000 GHz. Rl d: None
e Trig:Free Run s Trig: Fres Run
HIFGain-Low WAtten: 30 6B Radic Device: BTS F Gain:Low mAten: 30 0B Radio Device: BTS
10 didiv Ref 20.00 dBm 10 dBfdiv Ref 20.00 dBm
Log Log
1
I

Center 2.462 GHz Span 30 MHz, Center 2,462 GHz Span 30 MHz
#Res BW 150 kHz #VBW 470 kHz #Sweep 100 ms, #Res BW 150 kHz #VBW 470 kHz #Sweep 100 ms;

Occupied Bandwidth Total Power 16.0 dBm Occupied Bandwidth Total Power 16.3 dBm

12.849 MHz 13.102 MHz
Transmit Freq Error 36.165 kHz OBW Power 99.00 % Transmit Freq Error 67.462 kHz OBW Power 99.00 %
x dB Bandwidth 16.14 MHz xdB -26.00 dB % dB Bandwidth 17.04 MHz x dB -26.00 dB
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REPORT NO: 16K23301-E1V3 DATE: MAY 12, 2016
FCC ID: ABLSMT819C

[Primary Antenna] 802. 11g Mode Low CH [Secondary Antenna] 802. 11g Mode Low CH

e O w ey = 53
060052 1 e, 2006 AL W] 14248 &M 29125, 20
| cormr Freq: 2412000000 GHz Radio Std: None Glmnr Freg 2 412000000 GHz Radie S Nome
- - T
Gantow Satn 3068 Radic Device: BTS [RT— soton 3048 Radio Device: BTS

10 dBidiv Ref 20,00 dBm I'C dBldiv Ref 20.00 dBm

og ‘ { og ‘ ‘
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 14.4 dBm Occupied Bandwidth Total Power 15.0 dBm

16.397 MHz 16.322 MHz
Transmit Freq Error 24.086 kHz OBW Power 99.00 % Transmit Freq Error 25.192 kHz OBW Power 99.00 %
x dB Bandwidth 19.00 MHz xdB =26.00 dB x dB Bandwidth 19.57 MHz x dB «26.00 dB
sa stanus)

[anary Antenna] 802.11¢g Mode Middle CH [Secondary Antenna] 802.11g Mode Mlddle CH

o e e @ Ewmm Do T
6083 : 12:1426 8
Cantar Freg: 2437000000 GHz o Sta Homa. ] Centar Freq 2437600000 GHz Radio S1d: Non
. ‘mg FmRun s Trig: FreeRun
WIFGaind ow. Radio Device: BTS M Gai:Lew #Atten: 30 o8 Radio Device: 8BTS
10 aBldiv Ref 20.00 dBm 10 dBIdiv Ref 20.00 dBm
Log ‘ ‘ Log } I
! ; ’
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 FVBW 620 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 14.4 dBm Occupied Bandwidth Total Power 15.1 dBm
16.398 MHz 16.399 MHz
Transmit Freq Error 33475 kHz OBW Power 99.00 % Transmit Freq Error 27.092 kHz OBW Power 99.00 %
x dB Bandwidth 19.50 MHz xdB -26.00 dB x dB Bandwidth 19.08 MHz x dB -26.00 dB

.....

[anary Antenna] 802. 11g Mode High CH [Secondary Antenna] 802. 11g Mode High CH_

T 8 % Vepught Specinom Ansyees - Occused BV
e 06:08:12 P dge 24, 2010 AL G et | Alwoan 304 291 2 25, 201
| "Cemer Froq: 2462000600 Gz Radio S1t Nore ] “Canter Freq 2462000000 GHz Radia s1d: Nane
Trig: Free Run e Teig: FreeRun
SIFGaina ow sAtien: 30 68 Radio Device: BTS AFGainLow zatten: 30 48 Ragio Device: BTS.

10 dBidiv Ref 20.00 dBm I'l‘ dBidiv Ref 20.00 dBm

on ‘ o ‘
iCenter 2462 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 15.2 dBm Occupied Bandwidth Total Power 14.7 dBm

16.412 MHz 16.358 MHz
Transmit Freq Error 3.774 kHz OBW Power 99.00 % Transmit Freq Error 11.795 kHz OBW Power 99.00 %
x dB Bandwidth 20.52 MHz xdB -26.00 dB x dB Bandwidth 24.63 MHz x dB -26.00 dB
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REPORT NO: 16K23301-E1V3
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DATE: MAY 12, 2016

[Chain 0] 802.11n Mode Low CH

[Chain 1] 802.11n Mode Low CH

Keynight Spectrum Anabyoer - Occupied W Lo | o el
AL

06:16:03 PM dge 24, 2016
Radio Sta: None

] ‘Center Freq: 2412000000 GHz

eight Spectrum Anshyrer - Dccupied BW
AL E

“Conter Freq: 2412000000 GHz Radio $ud: Nane

v Trig: FraeRun

AFGainion  #Amen: 3068 Radio Davice: BTS FGain:Low sAnen: 20 0B Racio Device: BTS
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log | Log
| | |
I .
[ |
1 |
R |
Center 2412 GHz : Span 30 MHz Center 2.412 GHz Span 30 MHz
#Res BW 200 kHz H#VBW 620 kHz #Sweep 100 ms, #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms;
Occupled Bandwidth Total Power 14.1 dBm Occupied Bandwidth Total Power 13.8 dBm
17.556 MHz 17.598 MHz
Transmit Freq Error 29121 kHz OBW Power 99.00 % Transmit Freq Error 30.028 kHz OBW Power 99.00 %
x dB Bandwidth 20.07 MHz xdB -26.00 dB % dB Bandwidth 19.43 MHz x dB -26.00 dB

' [Chain 0] 802.11n Mode Middle CH

' [Chain 1] 802.11n Mode Middle CH

ey Spectnum Analyzer - Occupied BV
AL E 06:16:20 P 2ge 24, 2016
Radic Std: None

| Center Freq: 2437000000 GHz

eyt Spectrom Anatyzes - Occuped BV = T
AL e EnseIn o0 22115222 8 291 25, 2018
] Center Fre: 2437000000 GHz Radio 51d: None

Weyigh Spectom Analyces - Dccupied T =l
AL 06:16:40 70 2ge 24, 2016

| Center Freq: 2452000000 GHz Radio Sta: Nene

s Trig: Free Run s Trig: Frae Run
AFGaind ow #Atten: 30 dB Radio Device: BTS M Galn:Low #Arten: 30 dB Radio Device: BTS
10cidy__ Ref 20,00 dBm i0c2ia  Ref 20.00 dBm
Log 1 g ‘
|
| |
|
|
{
|
iCenter 2.437 GHz Span 30 MHz| Center 2.437 GHz Span 30 MHz
#Res BW 200 kHz #VEW 620 kHz #Sweep 100 ms, #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 14.1 dBm Occupied Bandwidth Total Power 14.0 dBm
17.592 MHz 17.536 MHz
Transmit Freq Error 12.174 kHz OBW Power 99.00 % Transmit Freq Error 27.931 kHz OBW Power 99.00 %
x dB Bandwidth 20.22 MHz xdB -26.00 dB x dB Bandwidth 19.67 MHz x dB -26.00 dB
icc srans. = st
[Chain 0] 802.11n Mode High CH [Chain 1] 802.11n Mode High CH
Weysight Spectrom Anabyoe - Occupied B ] e =

AL 331545 2 20 25, 2016

Radio Std: Nane

] Center Freq: 2462000000 GHz

e Trig: e Trig: Fr
FFGainLow atten: 30 8 Radio Device: BTS W GainLw EAtten: 30 d8 Radio Device: BTS
10 dBldiv Ref 20.00 dBm 0 dBfdiv Ref 20.00 dBm
Log Log
1
! | !
|

ICenter 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 14.1 dBm Occupied Bandwidth Total Power 13.7 dBm

17.583 MHz 17.589 MHz

Transmit Freq Error 25.345 kHz OBW Power 99.00 % Transmit Freq Error 8.232 kHz OBW Power 99.00 %

x dB Bandwidth 20.33 MHz xdB =26.00 dB x dB Bandwidth 20.07 MHz x dB «26.00 dB
usc sa stanus)
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REPORT NO: 16K23301-E1V3 DATE: MAY 12,2016
FCC ID: ASLSMT819C

10.3. OUTPUT POWER

LIMITS

FCC §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.

Duty cycle correction factor is already added to the average output power results for duty cycle
factor < 98%. (802.11g, 802.11n mode)

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 0 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 0 Chain 1 Correlated Chains
Antenna Antenna Directional
Gain Gain Gain
[dBi] [dBi] [dBi]
-3.35 -3.87 -0.60

e |EEE 802.11b Mode is not supported MIMO operation. So can’t transmit on two
antennas as the same time.
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FCC ID: ASLSMT819C

DATE: MAY 12,2016

RESULTS
10.3.1. 802.11b MODE IN THE 2.4 GHz BAND
Limits
Directional | Directional FCC IC IC
. . Max
Channel Frequency C-iam Gain Pt?w?r Pcfw?r E-IRI? Power
Primary Secondary Limit Limit Limit
[MHz] [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
Duty Cycle CF [dB] ‘ 0.00 Included in Calculations of Corr'd Power
Results
Primary Secondary Maxi .
aximum ower .
Channel Frequency Meas Meas Power Limit Margin
Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 16.06 15.72 16.06 30.00 -14.54
Mid 2437 15.91 15.78 15.91 30.00 -14.51
High 2462 15.76 16.30 16.30 30.00 -14.85
Worst 16.30
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DATE: MAY 12,2016

10.3.2. 802.11g MODE IN THE 2.4 GHz BAND
Limits
Directional Max
Gain A8 i i Power
Channel AR ey Gain Power Power EIRP EIRP
Primary Limit Limit Limit Limit
[MHz] [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
Duty Cycle CF [dB] ‘ 0.31 Included in Calculations of Corr'd Power
Results
Chain 0 Chain 1
Maximum Power n
Channel Frequency Meas Meas Power Limit Margin
Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 14.67 15.32 18.02 30.00 -11.85
Mid 2437 14.56 15.40 18.01 30.00 -11.86
High 2462 15.38 14.94 18.18 30.00 -12.04
Worst 18.18
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10.3.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Limits
5 : FCC IC IC "
irectiona ax
Channel Frequency Gain Power Power EIRP Power
Limit Limit Limit
[MHz] [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
Duty Cycle CF [dB] ‘ 0.33 Included in Calculations of Corr'd Power
Results
Chain 0 Chain 1 Total B
ower ,
Frequenc Meas Meas Corr'd .. Margin
Channel 9 y Limit g
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 14.48 14.14 17.32 30.00 -12.97
Mid 2437 14.36 14.24 17.31 30.00 -12.95
High 2462 14.22 13.80 17.03 30.00 -12.70
Worst 17.32
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10.4.

LIMITS

FCC §15.247

PSD

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
F Primary |Secendary| Total . :
Channel requency Antenna 1 | Antenna 2 PSD e ETE
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 -14.44 -15.23 -14.44 8.00 -22.44
Mid 2437 -15.07 -15.04 -15.04 8.00 -23.04
High 2462 -15.51 -14.71 -14.71 8.00 -22.71
Duty Cycle CF [dB]| 0.00 Included in Calculations of PPSD
10.4.2. 802.11g MODE IN THE 2.4 GHz BAND
F Primary |Secendary| Total o :
Channel requency Antenna 1 | Antenna 2 PSD G SaREl
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 -19.55 -18.51 -15.68 8.00 -23.68
Mid 2437 -19.81 -19.16 -16.15 8.00 -24.15
High 2462 -19.12 -19.66 -16.06 8.00 -24.06
Duty Cycle CF [dB]| 0.31 Included in Calculations of PPSD
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10.4.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Chain 0 Chain 1 Total
Channel Frequency Meas Meas PSD M R
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 2412 -19.48 -19.96 -16.37 8.00 -24.37
Mid 2437 -20.12 -20.19 -16.81 8.00 -24.81
High 2462 -19.91 -20.56 -16.89 8.00 -24.89
| Duty Cycle CF [dB]| 0.33 Included in Calculations of PPSD
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10.4.4. PSD PLOTS
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[Primary Antenna] 802. 11g Mode Low CH
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[Chain 0] 802.11n Mode Low CH

[Chain 1] 802.11n Mode Low CH

wwm Suept 4

wmm Seept 4

* sivg Type: M

“h 3
R Wide - Av:?ﬂald g HO: wl.,, - 'Mn FresRun AvglHold: 1001100
1FGain: Lw Aven: 20,48 IFGainLow n: 20 B
Ref Offset 1015 dB Mkr1 2.417 Ref Offset 10.15 48 Mkr1 2.41
10¢Bidlv  Ref 20.00 dBm s 10 devdv Ref 20.00 dBm ki
Log Log
i
(Center 2.41200 GHz Span 27.00 MHz [Center 241200 GHz Span 27.00 MHz
[#Res BW 3.0 kHz #VBW 10 kHz* Sweep 1. 107 s (20001 pts) [#Res BW 3.0 kHz H#VBW 10 kHz* Sweep 1.107 s (20001 pts)

_[Chaln 01 802.11n Mode Mlddle CH

_[Chaln 1] 802.11n Mode Mlddle CH

Vi Sy e s 1

| *dhvg Type ANE
NG Wide -+ Trig: Free Run AvglHaid: 100100
1 GaieLow Aten: 20 d8

SR

v Type: RMS
AvglHold: 1001100

e N —
IFGainLow Arten: 20 dB

0
Ref Offset 10.16 dB

j0 gBidiv Ref 20.00 dBm

Mkr1 2.439

-20.115

Ref Offset 10.15 d8 MKkr1 2.430
v Ref 20,00 dBm

[Center 2.43700 GHz

HRes BW 3.0 kHz #VBW 10 kHz*

Span 27.00 MHz
Sweep 1.107 s (20001 pis}

ICenter 243700 GHz
[#Res BW 3.0 kHz

Span 27.00 MHz

HVBW 10 kHz" Sweep 1.107 s (20001 pts)

sTaTUS

[Chaln 0] 802.11n Mode ngh CH

[Chaln 1] 802.11n Mode ngh CH

Ao St

Reaora: s6an00

FNG: Wido e

1FGainLow Atton: 20 48

oot

PNO: wkn s Trig; Free Run Amm\n wmoo

IFGain-Low tten: 20 0B

Ref Offset 10.15 dB

MKkr1 2.467 00 Z|
20.562 dLm

Ref Offset 10.15 d8

Pn-CE iv  Ref 20.00 dBm Lr;(\@ div  Ref 20,00 dBm
[Center 2.46200 GHz Span 27.00 MHz, [Center 2.46200 GHz Span 27.00 MHz
[#Res BW 3.0 kHz #VBW 10 kHz" Sweep 1.107 s (20001 pts) [#Res BW 3.0 kHz #VEBW 10 kHz* Sweep 1.107 5 (20001 pts)

usa

Page 32 of 81

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.
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10.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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RESULTS

10.5.1.

802.11b MODE IN THE 2.4 GHz BAND
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10.5.2. 802.11g MODE IN THE 2.4 GHz BAND
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