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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA Phone + Bluetooth/BLE and DTS b/g/n
MODEL NUMBER: SM-G531H, SM-G531H/DS

SERIAL NUMBER: R31G401XZYL (RADIATED); R31G401XZZY (CONDUCTED)
DATE TESTED: MAY 11 - JUN 03, 2015

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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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2009, 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, 443-823, 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

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 Phone + Bluetooth/BLE, DTS b/g/n.

SM-G531H and SM-G531H/DS are same hardware but for different number of SIM card slot.
SM-G531H has one slot. SM-G531H/DS is dual SIM version.

This test report addresses the DSS (BT) operational mode.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Power Output Power Output Power
Range el Mode [dBm] [mW]
Basic GFSK Average 8.87 7.72
Peak 9.57 9.06
2402-2480  |Enhanced Pi/4-DPSK Average 240 3.1
Peak 7.62 5.78
Enhanced SPSK Average 5.54 3.58
Peak 7.61 5.77

Note: GFSK, Pi/4-DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power
are the worst case. Testing is based on this mode to showing compliance. For average power
data please refer to section 8.6.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of -2.68 dBi.

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 and Z it was

determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.
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5.5. DESCRIPTION OF TEST SETUP
SUPPORT EQUIPMENT
Support Equipment List
Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG ETAOU83EWE N/A N/A
Data Cable SAMSUNG ECB-DU68WE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A
/O CABLES
1/0 Cable List
Cable |Port # of identical [Connector |Cable Type |[Cable Remarks
No ports Type Length (m)
1 |DC Power 1 Mini-USB Shielded 0.8m N/A
2 Audio 1 Mini-Jack | Unshielded 1.0m N/A
TEST SETUP

The EUT is continuously communicating to the Bluetooth tester during the tests.
EUT was set in the Hidden menu mode to enable BT communications.
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SETUP DIAGRAM FOR TESTS

HEADSET

AC ADAPTER

MAIN POWER SOURCE
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DATE: JUN 03, 2015

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 950 11-17-15
Antenna, Horn, 18 GHz ETS 3115 00167211 09-20-15
Antenna, Horn, 40 GHz ETS 3116C 00166255 09-23-15
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 09-29-15
Preamplifier, 1000 MHz Sonoma 310N 341282 11-17-15
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 11-18-15
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 09-23-15
Bluetooth Tester TESCOM TC-3000C 3000C000546 11-17-15
Average Power Sensor R&S NRZ-Z91 102681 11-17-15
Average Power Sensor Agilent / HP U2000 MY54270007 09-23-15
EMI Test Receive, 40 GHz R&S ESU40 100439 11-17-15
EMI Test Receive, 3 GHz R&S ESR3 101832 11-17-15

Attenuator / Switch driver HP 11713A 3748A04272 N/A
Low Pass Filter 3GHz Micro-Tronics LPS17541 009 11-17-15
High Pass Filter 5GHz Micro-Tronics HPS17542 009 11-17-15
High Pass Filter 6GHz Micro-Tronics HPM17543 010 11-17-15
LISN R&S ENV-216 101836 04-09-16
LISN R&S ENV-216 101837 04-09-16
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7. SUMMARY TABLE

FCC Part Section Test Description Test Limit Te;ﬂ_: st Worst Case
Condition Result
2.1049 Occupied Band width (99%0) N/A Pass 1.198 MHz
2.1051, 15.247 (d) Band Edge / Conducted -20dBc Pass -38.492 dBm
Spurious Emission
15.247 (b)(1) TX conducted output power <21dBm Pass 9.570 dBm
(Peak)
15.247 (a)(1) Hopping frequency separation > 25KHz Conducted Pass 1 MHz
15.247 (a)(1)(ii) Number of Hopping channels ov'\g::::):)?:gn j:a:ﬁre]-ls Pass 79
15.247 (2)(1)(ii) Avg Time of Occupancy < O.4sec Pass 0.317 sec
15.207 (a) AC Power IT|n§ conducted Section 10 Power Line pass 22.49 dBuv
emissions conducted (AV)
15.205, 15.209 Radiated Spurious Emission < 54dBuUV/m Radiated Pass 48'9(2'\?/‘;\//m
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8. ANTENNA PORT TEST RESULTS
8.1. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The RBW is set to =
1% of the 20 dB bandwidth. The VBW is set to = RBW. The sweep time is coupled.

RESULTS

8.1.1. BASIC DATA RATE GFSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.042 0.930
Mid 2441 1.061 0.904
High 2480 1.062 0.929
Worst 1.062 0.930

8.1.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.359 1.169
Mid 2441 1.361 1.168
High 2480 1.374 1.168
Worst 1.374 1.169

8.1.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.314 1.198
Mid 2441 1.318 1.168
High 2480 1.317 1.168
Worst 1.318 1.198
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8.1.4.20 dB AND 99% BANDWIDTH PLOTS

GFESK BANDWIDTH

[20dB Bandwidth] GFSK Low CH [99% BandWIdth] GFSK Low CH

Ewwmumw .."- memm il

133730 PM My L4, 3005 1313304 Ay 14, 3015
| evied Freg. 2402000000 ! Radio 5td: None | ﬁm! Freq: LAO200M00 GHz Radio 5td: None
o o Freafiun AvHoE> 100100 s Trig: FreeRun
WFGalicLow wAmen: 24 0B Rudie Devics: BTS WFGeliLow wAmen: 24 0B Raie Devics: BTS

0 dBM Ref 20.00 dBm 104 Ref 20.00 dBm
Log _og ‘ |
Center 2.402 GHz Span 3 MHz. Center 2402GH2 ""“-_-""."“.-&)ul“":i.iﬂ-iz'
#Res BW 30 KHz VBW 300 kHz Sweep 10.67 ms, #Res B 30 KHz VBW 300 kHz #Sweep 100 ms,

Occupied Bandwidth Total Fower 16.0 dBm Occupied Bandwidth Total Power 3.80 dBm

923.21 kHz 930.32 kHz
Transmit Freq Error -16.243 kHz OBW Power 99.00 % Transmit Freq Error -19.371 kHz OBW Power 99.00 %
x dB Bandwidth 1.042 MHz xdB -20.00 dB x dB Bandwidth 1.013 MHz xdB -20.00 dB

ST ST,

[20dB Bandwidth] GFSK Middle CH [99% BandW|dth]] GFSK Mlddle CH

Ewwmumn == | Ewmmmm o ;.a

3734 itz 14, 3015 334 Pty 14, 3015
| Comtes Freg; 2441900900 BHz Radéo 363; Hone | Cemies Freg: 2441300000 011z Rvcéo 36 one
5o Trig: FreeRun AvglHold > 180100 ~+~  Trig: FreeRun
WGl #aien: 24 GB Ao Device: BTS WGl wAnen: 24 0B Ao Device: BTS

10 dBidiv Ref 20.00 dBm 10 dBAdiv Ref 20.00 d8m

og o ‘

i ) kil 1 [

Center 2441 GHz Span 3 MHz Center 2481GH2 7 spanimmg
#Res BW 30 kHz VBW 300 kHz Sweep 1067 ms #Res BIW 30 kHz VBW 300 kHz Fweep 100 ms

Qccupied Bandwidth Total Power 14.2 dBm Qccupied Bandwidth Teotal Power 2.76 dBm

952.04 kHz 904.34 kHz
Transmit Freq Error -1T.747 kHz OBW Fower 99.00 % Transmit Freq Error -23.208 kHz OBW Power 99.00 %
x dB Bandwidth 1.061 MHz xdB -20.00 dB x dB Bandwidth 1.013 MHz xdB -20.00 dB

ST s STATS,

20dB Bandwidth] GFSK ngh CH 99% Bandwidth] GFSK High CH

qu—w u:wnunl --"- Www-umv-w --"-
3753 ity 14, 3015 i = wsg: T 1313308 WAy L4, 3015
| Cemies Freg: 24B0500200 Bz Radéo 363; Hone Comies Freg: 2400300000 BHz Radko 3t2; one
5o Trig: FreeRun AvglHold > 180100 —+~  Trig: FreeRun
WGl #aien: 24 GB Ao Device: BTS WGl wAnen: 24 9B Ao Device: BTS
10 dBidiv Ref 20.00 d8m 10 dBidiv Ref 20.00 d8m
og Log ‘ ‘
| | i
| ’
Center 2.48 GHz Span 3 MHz Center 248GH2 " ‘SpaniMHz
#Res BW 30 kHz VBW 300 kHz Sweep 1067 ms #Res BW 30 kHz VBW 300 kHz Fweep 100 ms
Qccupied Bandwidth Total Power 15.1 dBm Qccupied Bandwidth Total Power 3.47 dBm
949.73 kHz 928.72 kHz
Transmit Freq Error =21.312 kHz OBW Fower 99.00 % Transmit Freq Error -26.628 kHz OBW Fower 99.00 %
x dB Bandwidth 1.062 MHz xdB -20.00 dB x dB Bandwidth 1.013 MHz xdB -20.00 dB
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Pi/4-DOPSK BANDWIDTH

[20dB Bandwidth] Pi/4- DQPSK Low CH [99% Bandwidth] Pi/4- DQPSK Low CH

p—— Cerap == | p—— Cerap =
1311897 WAy L4, 3015 T sy 14, 3015
| Cemies Freg: 2402600900 O Radio 5td; None | Cemies Freg: 2402900300 Oz Radéo 363; Hone
5o Trig: FreeRun Aiﬁhu-\‘k-“W‘W —+~  Trig: FreeRun
Wi GeliLow : 24 R Davice: BTS WGl wAnen: 24 9B Ao Device: BTS
10 dBidiv Ref 20.00 d8m 10 dBidiv Ref 20.00 d8m
Log Log
I |
I
{ |
AL 0 RN
Center 2.402 GHz Span 3 MHz. Center 2402 GHz Span 3 MHz.
#Res BW 30 kHz VBW 300 kHz Sweep 1067 ms #Res BW 30 kHz VBW 300 kHz Fweep 100 ms
Qccupied Bandwidth Total Power 12.7 dBm Qccupied Bandwidth Total Power 0.38 dBm
1.2031 MHz 1.1689 MHz
Transmit Freq Error -24.581 kHz OBW Fower 99.00 % Transmit Freq Error =27.318 kHz OBW Fower 99.00 %
x dB Bandwidth 1.359 MHz xdB -20.00 dB x dB Bandwidth 1.315 MHz xdB -20.00 dB

ST ST

20dB Bandwidth] Pi/4- DQPSK Middle CH 99% Bandwidth]] Pi/4- DQPSK Middle CH

e v ErTT = Coare ErTT e
1211837 ey 14,3005 1513375 ey 14, 3005
| Cemies Freg: 2441900200 Bz Radko 3t2; hone | Cemies Freg: 2441900300 011z Radéo 363; Hone
5o Trig: FreeRun AvglHold > 180100 —+~  Trig: FreeRun
Wi GeliLow wn: Ao Device: BTS WGl wAnen: 24 9B Ao Device: BTS
10 dBidiv Ref 20.00 d8m 10 dBidiv Ref 20.00 d8m
Log Log ‘
Center 2441 GHz 3 MHz Center 2441GHz " " gpaniMHz
#Res BW 30 kHz VBW 300 kHz Sweep 1067 ms #Res BW 30 kHz VBW 300 kHz Fweep 100 ms
Qccupied Bandwidth Total Power 11.2 dBm Qccupied Bandwidth Total Power <0.96 dBm
1.2044 MHz 1.1684 MHz
Transmit Freq Error -27.940 kHz OBW Fower 99.00 % Transmit Freq Error -33.890 kHz OBW Fower 99.00 %
x dB Bandwidth 1.361 MHz xdB -20.00 dB x dB Bandwidth 1.315 MHz xdB -20.00 dB

ST ST

[20dB Bandwidth] Pi/4- DQPSK High CH [99% Bandwidth] Pi/4- DQPSK High CH
..-

Ewmm u:wnunl --"- qu—w D:wnun = E
13136k Pty L4, 3015 Pz 14, 3015
| eted Freg: 2400900900 O Radio 5td; None | eted Freg: 2400900900 Gz st S e
[} Trii FreeRun Aiﬁhu-\‘k-“W‘W —+~  Trig: FreeRun
#F Gl #Anien: 24 6B Ao Device: BTS #F Gl wAnen: 24 0B Ao Device: BTS
10 dBidiv Ref 20.00 d8m 10 dBidiv Ref 20.00 d8m
Log Log
i

Center 2.48 GHz 3 MHz Center 248GHz T spanimmz
#Res BW 30 kHz VBW 300 kHz Sweep 1067 ms #Res BW 30 kHz VBW 300 kHz Fweep 100 ms

Qccupied Bandwidth Total Power 11.7 dBm Qccupied Bandwidth Total Power <0.59 dBm

1.2045 MHz 1.1682 MHz
Transmit Freq Error -20.744 kHz OBW Fower 99.00 % Transmit Freq Error -34.561 kHz OBW Fower 99.00 %
x dB Bandwidth 1.374 MHz xdB -20.00 dB x dB Bandwidth 1.315 MHz xdB -20.00 dB
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DATE: JUN 03, 2015

8PSK BANDWIDTH

[20dB Bandwidth] 8PSK Low CH [99% Bandwidth] 8PSK Low CH
wwu—w WWI\' : -o--mu-I: wwu—w &Wﬂl\' — :
o R e 2 S EER O EeT

0B Ret 20,00 dBm 10 B Ret 20,00 dBm ‘
Center 7402 GHz Span 3 MHz cm'eé'z'jﬂ'iah}"""""'"J""""'"'""" ~ Span 3 Mz
#Res BW 30 kHz VBW 300 kHz Sweep 1067 ms #Res BW 30 kHz VBW 300 kHz Fweep 100 ms

Occupied Bandwidth Total Power 12.8 dBm Occupied Bandwidth Total Power 0.31 dBm

1.1853 MHz 1.1982 MHz

Transmit Freq Error -0.808 kHz  OBW Power 99.00 % Transmit Freq Error 4983 kHz  OBW Power 99.00 %

% dB Bandwidth 134 MHz  xdB -20.00 dB % dB Bandwidth 1278MHz  xdB -20.00 dB

20dB Bandwidth] 8PSK Mlddle CH 99% Bandwidth]] 8PSK Mlddle CH

wwu—w Ceried T — N;;_' 1 wwu—w Ceried T S Mu_' 1

| Cemies Freg: 2441900300 011z

| Cemies Freg: 2441900200 Bz Radko 3t2; one
5o Trig: FreeRun AvglHold > 180100 —-— Trii FreeRun
WGl #aien: 24 GB Ao Device: BTS Wi GeliLow : R Davice: BTS
10 dBidiv Ref 20.00 d8m 10 dBidiv Ref 20.00 d8m
d -og
1 |
Center 2.441 GHz Span 3 MHz. Center 2441GH2 Spﬂl:ililz
#Res BW 30 kHz VBW 300 kHz Sweep 1067 ms #Res BW 30 kHz VBW 300 kHz Fweep 100 ms
Qccupied Bandwidth Total Power 11.4 dBm Qccupied Bandwidth Total Power -1.03 dBm
1.1860 MHz 1.1681 MHz
Transmit Freq Error -12.024 kHz OBW Fower 99.00 % Transmit Freq Error -20.335 kHz OBW Fower 99.00 %
x dB Bandwidth 1.318 MHz xdB -20.00 dB x dB Bandwidth 1.278 MHz xdB -20.00 dB
sTns ST,
[20dB Bandwidth] 8PS ng h CH [99% Bandwidth] 8PSK ngh CH
Ewwm Cerap ' RE—— Ceried T
1313636 Pty b, 3015
| enes Freg: Radio 5td; None | Comies Freg: 2400300000 BHz
[} Trii FreeRun Aiﬁhu-\‘k-“W‘W —-— Trii FreeRun
P GeiLow whnen: 24 08 Ao Device: BTS wiGeliLow :
10 dBidiv Ref 20.00 d8m 10 dBidiv Ref 20.00 d8m
og Log
|
LR YRR RNl L1 LANNRN
Center 2.48 GHz Span 3 MHz. Center 2.48 GHz Span 3 MHz.
#Res BW 30 kHz VBW 300 kHz Sweep 1067 ms #Res BW 30 kHz VBW 300 kHz Fweep 100 ms
Qccupied Bandwidth Total Power 11.7 dBm Qccupied Bandwidth Total Power 0.62 dBm
1.1854 MHz 1.1681 MHz
Transmit Freq Error -13.874 kHz OBW Fower 99.00 % Transmit Freq Error -14.912 kHz OBW Fower 99.00 %
x dB Bandwidth 1.317 MHz xdB -20.00 dB x dB Bandwidth 1.313 MHz xdB -20.00 dB
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REPORT NO: 15K20806-E3 DATE: JUN 03, 2015
FCC ID: ASLSMG531H

8.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The RBW is set to 300
kHz and the VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
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HOPPING FREQUENCY SEPARATION PLOT

BE Keysight Spectrum Analyzer - Swept 54 ===

RL [ RF [s00 bc | [ [ SENSE:INT] [ ALIGN AUTO | 11:12:41 PMMay 14, 2015

#Avg Type: RMS TRACE 3456

Wi Trig: Free Run Avg|Hold:>100/100 TYPE| MR

| e > Atten: 24 dB DET|P NANN N

AMKkr2 1.000 0 MHz

Ref Offset6.3 dB
|1Lg gBrdiv__Ref 20.00 dBm -0.001 dB
10.0 .
0.00 f—=

-10.0
-20.0
-30.0
-40.0
-50.0
-60.0
-70.0

Center 2.441000 GHz Span 3.000 MHz

Res BW 300 kHz #VBW 3.0 MHz Sweep 2.000 ms (10001 pts)

IMSG STATUS
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REPORT NO: 15K20806-E3 DATE: JUN 03, 2015
FCC ID: ASLSMG531H

8.3. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (iii)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The span is set to
cover the entire authorized band, in either a single sweep or in multiple contiguous sweeps. The
RBW is set to a maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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NUMBER OF HOPPING CHANNELS PLOTS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

BE Keysight Spectrum Analyzer - Swept SA =] s
RL [ RF [soq oc | [ [ SENSE:INT] [ ALIGN AUTO | 10:41:06 PMMay 14, 2015
#Avg Type: RMS TRACE 3456
PNO: Fast (0 1rig: FreeRun Avg|Hold:>100/100 TYPE| Musisisas
IFGain:Low Atten: 24 dB DET|P NNNNN
Ref Offset6.3 dB
10 dBidiv. - Ref 20.00 dBm
Log
10.0
0.00
-10.0
200
300
-40.0
0.0
0.0
-70.0
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 3.0 MHz Sweep 2.667 ms (40001 pts)
IMSG STATUS
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= [l

Keyight Spectaum Analyee - Swept S
RL [ 508 OC 10:46:02 PM May 14, 2015
m £ 56

v Type: RMS 3
Pl Wigs (5o Trig: Frae Run AvglHold:>100100 _"Eln WA
IFGainLow Atten: 24 dB oe
Ref Offset 6.3 dB8
10 dgidiv Ref 20.00 dBm
Log
st
1> SEGMENT
2400 to 2430 MHz
rn 2.40000 GHz Stop 243000 GHz
es BW 300 kHz #VBW 3.0 MHz Sweep 2.667 ms (40001 pts)

uss

Kepiight Spectum Analgrer - Swep 34
HL 3 500 DC

|>"_|kw|||. o Trig: Frae Run ::nlﬂold;>z1w1sw
IFGainLow Atten: 24 dB
Ref Offset 6.3 dB8
10 dgidiv Ref 20.00 dBm
Log
nd
2" SEGMENT
2430 to 2460 MHz
r 2.43000 GHz Stop 246000 GHz
es BW 300 kHz #VBW 3.0 MHz Sweep 2.667 ms (40001 pts)

uss

Keysight Spectsum Analyzes - Swept S4
HL 3 500 DC

...mlm. o Trig: Frae Run m:fuew;;m‘nsw
IFGainLow Atten: 24 dB
Ref Offset 6.3 dB8
10 defdiy - Ref 20,00 dBm
Log
)
rd
37 SEGMENT
2460 to 2482 MHz
n 246000 GHz Stop 248200 GHz
es BW 300 kHz #VBW 3.0 MHz Sweep 2.667 ms (40001 pts)
[ -
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8.4.

LIMIT

FCC §15.247 (a) (1) (iii)

AVERAGE TIME OF OCCUPANCY

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each

occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.382 32 0.122240 0.4 -0.2778
DH3 1.637 17 0.278290 0.4 -0.1217
DH5 2.887 11 0.317570 0.4 -0.0824
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
[msec] |0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.382 8 0.030560 0.4 -0.36944
DH3 1.637 4.25 0.069573 0.4 -0.33043
DH5 2.887 2.75 0.079393 0.4 -0.32061
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BB Keysight Spectrum Analyzer - Swept SA Ellil@-_
RL [ RF [soe bc | [ [ SENSE:INT] [ ALIGN AUTO | 11:03:02 PM May 14, 2015
Trig Delay-50.0 s #Avg Type: RMS TF'ACE( 3456
PNO: Fast -»— Trig: RF Burst
IFGain:Low Atten: 24 dB
AMkr2 382.0 us
Ref Offset6.3 dB
10dBiciv  Ref 20.00 dBm -0.83 dB
Log |
100 ’
0.00
-10.0
DH1
-20.0
Pulse Width e
-40.0
-50.0
-60.0
-0
Center 2.441000000 GHz Span 0 Hz
Res BW & MHz #VBW 50 MHz Sweep 500.0 ps (40001 pts
MSG STATUS
B Keysight Spectrum Analyzer - Swept SA = ||| el
RL [ RF [500 bC | [ [ SENSE:INT] [ ALIGN AUTO | 10:55:44 PM May 14, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: FreeRun TYPE| WHAAAAY
IFGain:Low Atten: 24 dB DET|P NNNNN
Ref Offset6.3 dB
10 dBidiv.  Ref 20.00 dBm
Log
100
DH1 "
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND 00 i
OBSERVATION | |.. i
PERIOD
B B R e R m e e e L
-60.0
-0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 50 MHz Sweep 3.160 s (40001 pts
IMSG STATUS
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BB Keysight Spectrum Analyzer - Swept SA Ellil@-_
RL [ RF [soe bc | [ [ SENSE:INT] [ ALIGN AUTO | 11:04:23 PM May 14, 2015
Trig Delay-200.0 ps #Avg Type: RMS TFLACE” 3456
PNO: Fast -»— Trig: RF Burst
IFGain:Low Atten: 24 dB
AMkr2 1.638 ms
Ref Offset6.3 dB
10 geiciv_Ref 20.00 dBm -0.82 dB
100 .;
0.00
-10.0
DH3
-20.0
Pulse Width e
-40.0
-50.0
-60.0
-0
Center 2.441000000 GHz Span 0 Hz
Res BW & MHz #VBW 50 MHz Sweep 2.000 ms (40001 pts
MSG STATUS
B Keysight Spectrum Analyzer - Swept SA = ||| el
RL [ RF [500 bC | [ [ SENSE:INT] [ ALIGN AUTO | 10:57:43 PM May 14, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: FreeRun TYPE| WHAAAAY
IFGain:Low Atten: 24 dB DET|P NNNNN
Ref Offset6.3 dB
10 dBidiv.  Ref 20.00 dBm
Log
100
DH3 "
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND 00
OBSERVATION | |..
PERIOD
-50.0
-60.0
-0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 50 MHz Sweep 3.160 s (40001 pts
IMSG STATUS
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BB Keysight Spectrum Analyzer - Swept SA Ellil@-_
RL [ RF [soe bc | [ [ SENSE:INT] [ ALIGN AUTO | 11:06:11 PM May 14, 2015
Trig Delay-300.0 ps #Avg Type: RMS TFLACE” 3456
PNO: Fast -»— Trig: RF Burst
IFGain:Low Atten: 24 dB
AMkKr2 2.885 ms
Ref Offset6.3 dB
10 geiciv_Ref 20.00 dBm -0.78 dB
100 .;
0.00
-10.0
DH5
-20.0
Pulse Width e
-40.0
-50.0
-60.0
-0
Center 2.441000000 GHz Span 0 Hz
Res BW & MHz #VBW 50 MHz Sweep 3.500 ms (40001 pts
MSG STATUS
B Keysight Spectrum Analyzer - Swept SA = ||| el
RL [ RF [500 bC | [ [ SENSE:INT] [ ALIGN AUTO | 10:53:15 PM May 14, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: FreeRun TYPE| WHAAAAY
IFGain:Low Atten: 24 dB DET|P NNNNN
Ref Offset6.3 dB
10 dBidiv.  Ref 20.00 dBm
Log
100
DH5 "
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND 00
OBSERVATION | |..
PERIOD
-50.0
-60.0
-0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 50 MHz Sweep 3.160 s (40001 pts
IMSG STATUS
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DATE: JUN 03, 2015

8.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 21 dBm.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer the analyzer bandwidth
is set to a value greater than the 20 dB bandwidth of the EUT.

RESULTS

8.5.1. BASIC DATA RATE GFSK MODULATION

Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 9.570 21 -11.43
Middle 2441 8.675 21 -12.325
High 2480 9.440 21 -11.56
Worst 9.570 21 -11.43
8.5.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 7.616 21 -13.384
Middle 2441 6.240 21 -14.760
High 2480 6.627 21 -14.373
Worst 7.616 21 -13.384
8.5.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 7.610 21 -13.390
Middle 2441 6.229 21 -14.771
High 2480 6.630 21 -14.370
Worst 7.610 21 -13.390
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8.5.4. OUTPUT POWER PLOTS

GESK OUTPUT POWER

Knyright Spectrum Anshoes - Swept 54
AL R LIGM &
SAvg Type: RMS
THG:Faw o THig: FresRun Avg|Held:> 100100
IFGain:dLow Arten: 24 dB
Ref Offset 6.3 dB Mkri 2.401 9
|".Ef- Bigiv  Ref 20,00 dBm
Low CH
Center 2.402000 GHz ) " Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pls!l
ure STATUS.
Kyright Specteum Ansheoes - Seept Sh el
Rl = AL & 1131 4% PHMay 14,2015
TAvg Type: RMS TRACE s
THG:Faw o THig: FresRun Avg|Held:> 100100
IFGain:dLow Arten: 24 dB
Ref Offset 6.3 dB Mkr1 2.441
|".Ef- Bigiv  Ref 20,00 dBm
Middle CH
Center 2.441000 GHz ) " Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pls!l
ure STATUS.
Knyright Spectrum Anshoes - Swept 54
AL R LIGM &
SAvg Type: RMS
PHC: Fase  Co0 Trig: Fres Run Avg|Held:> 100100
IFGain:dLow Arten: 24 dB
Ref Offset 6.3 dB Mkri 2
|".Ef- Bigiv  Ref 20,00 dBm
High CH
Center 2480000 GHz ) " Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pls!‘
ure STATUS.
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Pi/4-DPSK OUTPUT POWER

me-wn )
= ' 'ﬂ.wn Type: RMS
THG:Faw o THig: FresRun Avg|Held:>100/100
IFGain:Low Arten: 24 dB
Ref Offset 6.3 dB
Bigiv  Ref 20,00 dBm
Pi/4-DPSK
Low CH
Center 2402000 GHz ) ) ) ) ) " Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
ure STATUS.
Kryright Specteum Anakyoes - Swept S5 e
AL = TGM & 11:33:3% PHMay 14, 2015
Zavg Type: RMS TRACE s
THG:Faw o THig: FresRun Avg|Held:>100/100
IFGain:Low Arten: 24 dB
Ref Offset 6.3 dB
Bigiv  Ref 20,00 dBm
Pi/4-DPSK
Middle CH
Center 2441000 GHz ) ) ) ) ) " Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
ure STATUS.
Kiryright Specteum Anakymes - Senpt 54
EL RF 1GM & 4, 3015
SAvg Type: RMS 3
THG:Faw o THig: FresRun Avg|Held:>100/100
IFGain:Low Arten: 24 dB
Ref Offset 6.3 dB
v Ref 20,00 dBm
Pi/4-DPSK
High CH
Center 2480000 GHz ) ) ) ) ) " Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
ure STATUS.
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8PSK OUTPUT POWER

n_mqup«w-mm-wsn )
= ' 'ﬂ.wn Type: RMS
THG:Faw o THig: FresRun Avg|Held:>100/100
IFGain:Low Arten: 24 dB
Ref Offset 6.3 dB
Bigiv  Ref 20,00 dBm
Low CH
Center 2402000 GHz ) ) ) ) ) " Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
ure STATUS.
Kiryright Specteum Anakymes - Senpt 54
AL = TGM & 135
SAvg Type: RMS
THG:Faw o THig: FresRun Avg|Held:>100/100
IFGain:Low Arten: 24 dB
Ref Offset 6.3 dB
Bigiv  Ref 20,00 dBm
Middle CH
Center 2441000 GHz ) ) ) ) ) " Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
ure STATUS.
Kiryright Specteum Anakymes - Senpt 54
AL = TGM & 135
SAvg Type: RMS
THG:Faw o THig: FresRun Avg|Held:>100/100
IFGain:Low Arten: 24 dB
Ref Offset 6.3 dB
v Ref 20,00 dBm
High CH
Center 2480000 GHz ) ) ) ) ) " Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
ure STATUS.
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8.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.7 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.

8.6.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 8.87 7.72
Middle 2441 7.84 6.08
High 2480 8.52 7.11
8.6.2. DATA RATE PI/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 5.46 3.51
Middle 2441 4.08 2.56
High 2480 4.46 2.79

8.6.3. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 5.54 3.58
Middle 2441 4.17 2.61
High 2480 4.53 2.84
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8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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8.7.1. BASIC DATA RATE GFSK MODULATION

GFSK Mode

[GFSK] Low Channel BandEdge [GFSK] Low Channel Spurlous
TSR o B = o s :-m "
RWas e Trig: FresRun pt hiater R Tas <o Trig: FrosRun et Ml
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9
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v s fo—
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9
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FCC ID: ABLSMG531H

BandEdge Emission at GFSK Hopping Mode

[GFSK Hopping Mode] Low Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA = <
RL [ RF [s0a bcC | [ | SENSE:INT] | ALIGN AUTO [ 04:17:35 PMMay 28, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE|M s
IFGain:Low Atten: 24 dB DET|P NNNNN
Mkr1 2.399 972 5 GHz
Ref Offset 6.3 dB
10 dBrely  Ref 20.00 dBm -51.535 dBm
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10.0
0.00
-10.0 1252 dEm|
200
-30.0
400
&0.0 *,
PRt AT N | IR O Yl LT L
0.0
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
[GFSK Hopping Mode] High Channel BandEdge
BH Keysight Spectrum Analyzer - Swept SA ==
RL RF [s0e oc | | SENSE:INT] | ALIGN AUTO 04:22:39 PM May 28, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TVPE| M WA
IFGain:Low Atten: 24 dB DET|P NNNNN
Mkr1 2.484 032 0 GH=
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10 dBiciv  Ref 20.00 dBm -56.139 dBm
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Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts

STATUS

IMSG
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Pl/4-DOPSK Mode

[PI/4-DQPSK] Low Channel BandEdge [P1/4-DQPSK] LowChanneI Spurious
wmuﬁ,— a-vtu S -a wmm !-vtu
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i
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! T
i
L]
i
Center 2.483500 GHz Span 10.00 MHz };
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FCC ID: ABLSMG531H

BandEdge Emission at PI/4-DOPSK Hopping Mode

[P1/4-DQPSK Hopping Mode] Low Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA = <
RL [ RF [s0a bcC | [ | SENSE:INT] | ALIGN AUTO 04:28:42 PMMay 28, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE|M s
IFGain:Low Atten: 24 dB DET|P NNNNN
Ref Offset 6.3 dB Mkr1 2.399 488 0 GHz
10 dBrely  Ref 20.00 dBm -38.492 dBm
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IMSG STATUS

[P1/4-DQPSK Hopping Mode] High Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA =<
RL [ RF [s0e oc | [ | SENSE:INT] | ALIGN AUTO | 04:31:40 PM May 28, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TVPE| M WA
IFGain:Low Atten: 24 dB DET|P NNNNN
Ref Offset 6.3 dB Mkr1 2.483 504 5 GHz
10 dBiciv  Ref 20.00 dBm -51.679 dBm
lLeg
10.0
0.00
-10.0
-13.490 dBm|
200
-30.0
400
&0.0 ‘
£0.0 oL
0.0
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
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8PSK Mode

[BPSK] Low Channel BandEdge [BPSK] Low Channel Spurlous
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FCC ID: ABLSMG531H

BandEdge Emission at 8PSK Hopping Mode

[BPSK Hopping Mode] Low Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA = <
RL [ RF [s0a bcC | [ | SENSE:INT] | ALIGN AUTO 04:37:44 PMMay 28, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE|M s
IFGain:Low Atten: 24 dB DET|P NNNNN
Ref Offset 6.3 dB Mkr1 2.399 536 0 GHz
10 dBrely  Ref 20.00 dBm -38.646 dBm
lLeg
10.0
0.00
-10.0
-13.490 dBm|
200
-30.0
400 ’
&0.0
600 Pt i e a4
0.0
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts

IMSG A Alignment Completed STATUS

[BPSK Hopping Mode] High Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA =<
RL [ RF [s0e oc | [ | SENSE:INT] | ALIGN AUTO | 04:41:15 PM May 28, 2015
#Avg Type: RMS TRACE 3456
Wi —— Trig: FreeRun Avg|Hoeld:>100/100 TVPE| M WA
Fesinlow *  Atten: 24.dB oET[P NNNNN
Ref Offset 6.3 dB Mkr1 2.483 502 0 GHz
10 dBiciv  Ref 20.00 dBm -52.235 dBm
lLeg
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-10.0
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&0.0 0
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0.0
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS

Page 36 of 68

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: 15K20806-E3 DATE: JUN 03, 2015
FCC ID: ASLSMG531H

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is set
to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For band edge measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the
video bandwidth is set to 1 MHz for peak measurements and 1/T (on time) for average
measurement.

GFSK =1/T =1/0.0029S = 350Hz.

The spectrum from 1GHzHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

e UL SUWDOM Lok Chamber 1

115}

| 85t

At
~ ®

ull/m) Horizonto

B
n
1
—_—
I P—

2.31 18 . SMHz / ) ) 2. 415
Frequency (GHz)
[ ) .‘hf_?g; c_-‘e__jb- » I-nLI:U-J’ tin rl\-tﬁgrlp . B l;\ Foupartods ?o__u.».:-. Fange L] R FafiBtin  Dalifg ._,. Sowmp Fia Topeifon  Fomition
HORIZONTAL DATA
Meter Corrected Average . . . " .
Marker Frequency Reading Det 3115D Path_2_10 Reading Limitg Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) (dBuv) Factor dB (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *2.39 37.96 Pk 27.9 -22.8 43.06 - 74 -30.94 191 113 H
2 *2.352 41.89 Pk 27.8 -22.9 46.79 - - 74 -27.21 191 113 H
3 *2.39 28.98 VBI1T 27.9 -22.8 34.08 54 -19.92 - - 191 113 H
4 *2.367 29.29 VBI1T 27.8 -22.8 34.29 54 -19.71 - - 191 113 H

* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band

Pk - Peak detector

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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VERTICAL PEAK AND AVERAGE PLOT

115}

1 85t

gs|

cal

5

(dBull/m) Uert

55

43 ;mﬁqwq,.mu.mm-m--+m.nMnmmu'mm-uw-#ﬂwmhmnﬁMw.u«m-l'wvin “‘MMM

AUl SULEN Lok Chamber 1 26 Moy 2815 14:15:82
oo

85|

BZ)

3= b
> &
2.31 18 . SMHz / i i 2. 415
Frequency (GHz)
Forge (GH) FEU/LEU AnfiAtin  Dwtifeg T L Fiy #upafode  Position | Fonge L) FEUARD Fef/Btin  Dalfing Tup Swsap Fia ¥opiMode  Fosition
VERTICAL DATA
Trace Markers
Meter Corrected Average N . . " .
Marker Frequency Reading Det 3115D Path_2_10 Reading Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) (dBuv) Factor dB (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *2.39 37.45 Pk 27.9 -22.8 42.55 - - 74 -31.45 84 103 Vv
2 *2.369 41.69 Pk 27.8 -22.8 46.69 - - 74 -27.31 84 103 Vv
3 *2.39 28.87 VBIT 27.9 -22.8 33.97 54 -20.03 - - 84 103 Y
4 *2.39 29.15 VBIT 27.9 -22.8 34.25 54 -19.75 - - 84 103 Vv

* - indicates frequency in CFR15.205/I1C7.2.2 Restricted BandPk - Peak detector

VBIT -

FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

ot UL SULDON Lak Chamber 1 26 May 2815 14:27:18
cor R el -

115}

| 85t

|
95| '
|

S

zonto

ul/m) Horiz

B
A

2.48 ) ) ' ERELEY, . - - - s
Frequency (GHz)

[ Torge T L Smm ;1_: Topaifods  Porition | Fange (W FEUAUED Fef/Btin  Dalfing Tup Swsap Fia #opuMode  Fosition

160 de |

HORIZONTAL DATA

Trace Markers

Marker Frequency R“::;ier:g Det 3115D Path_2_10 C;Jggzci;egd A\Iiier;a;tge Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) (dBuv) Factor dB (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *2.484 40.81 Pk 27.9 -22.6 46.11 - 74 -27.89 100 101 H
2 *2.484 44.37 Pk 27.9 -22.6 49.67 - - 74 -24.33 100 101 H
3 *2.484 31.55 VBI1T 27.9 -22.6 36.85 54 -17.15 - - 100 101 H
4 *2.484 31.24 VBIT 27.9 -22.6 36.54 54 -17.46 - - 100 101 H

* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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VERTICAL PEAK AND AVERAGE PLOT

|2t UL SULON Lak Chamber 1 26 Moy 2615 14:39
25 — .

115}

1 85t

gs|

o 8':
]
3 |
a b5 |
z |
55 b
| ;
4° — A " i H 1'14’_ e E . i . " H oo i - 5 "
mewwﬂ-mw i e ot by L s L A b b B gl B vt v W gl B v i e
- 3
o
2.48 ) ) ) T8 . IMH=/ ) ) ) ) 2. 563
Frequency (GHz)
Forge (GH) FEU/LEU AnfiAtin  Dwtifeg T L Fiy #upafode  Position | Fonge Lz FEUARD Fef/Btin  Dalling Tup Swsap Fia ¥piMode  Fosition
VERTICAL DATA
Trace Markers
Meter Corrected Average N . . " N
Frequency ) 3115D Path_2_10 ) . Margin Peak Limit PK Margin Azimuth Height .
Marker (GH2) Reading Det Factor a8 Reading Limit (d8) (dBuV/m) (d8) (Degs) (cm) Polarity
(dBuV) (@Buv/m) | (dBuv/m) 8
1 *2.484 38.76 Pk 27.9 -22.6 44.06 - - 74 -29.94 127 103 \
2 2.557 41.43 Pk 27.9 -22.6 46.73 - - 74 -27.27 127 103 \
3 *2.484 29.6 VBIT 27.9 -22.6 34.9 54 -19.1 - - 127 103 \
4 *2.484 29.67 VBIT 27.9 -22.6 34.97 54 -19.03 - - 127 103 Vv

* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15K20806-E3

DATE: JUN 03, 2015
FCC ID: ASLSMG531H

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL SULEN Lok Chamber 1
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15K20806-E3 DATE: JUN 03, 2015
FCC ID: ASLSMG531H

LOW CHANNEL DATA

Trace Markers

Frequency Met.er 3115D Path_3_3G Corre(.:ted Avg Limit Margin Peak Limit Margin Azimuth Height .
Marker (GHz) Reading Det Factor HP Reading (dBuV/m) (d8) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuv) (dBuV/m)
1 * 4.804 37.94 PK 31.9 -29.8 40.04 - - 74 -33.96 0-360 100 H
3 7.205 26.99 PK 37 -25.4 38.59 - - - - 0-360 200 H
6 9.608 22.65 PK 37.7 -21 39.35 - - - - 0-360 200 H
2 * 4.804 40.41 PK 31.9 -29.8 42.51 - - 74 -31.49 0-360 100 \
4 7.205 34.27 PK 37 -25.4 45.87 - - - - 0-360 100 \
5 9.608 22.75 PK 37.7 -21 39.45 - - - - 0-360 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak Detector
Radiated Emissions
Meter Corrected . . L . . .
Frequency Reading Det 3115D Path_3_3G Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) Factor HP (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
*4.804 45.36 PK2 31.9 -29.8 47.46 - - 74 -26.54 150 108 H
* 4,804 37.35 MAv1 31.9 -29.8 39.45 54 -14.55 - - 150 108 H
7.206 36.58 PK2 37 -25.4 48.18 - - - - 335 180 H
7.206 24.71 MAv1 37 -25.4 36.31 - - - - 335 180 H
9.606 33.84 PK2 37.7 -21 50.54 - - - - 1 208 H
9.607 21.45 MAv1 37.7 -21 38.15 - - - - 1 208 H
*4.804 45.72 PK2 31.9 -29.8 47.82 - - 74 -26.18 217 267 \
*4.804 38.22 MAv1 31.9 -29.8 40.32 54 -13.68 - - 217 267 \
7.206 42.61 PK2 37 -25.4 54.21 - - - - 115 389 \
7.206 33.86 MAv1 37 -25.4 45.46 - - - - 115 389 \
9.61 34.01 PK2 37.7 -21 50.71 - - - - 1 100 \
9.609 20.82 MAv1 37.7 -21 37.52 - - - - 1 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15K20806-E3
FCC ID: ABLSMG531H

DATE: JUN 03, 2015

MID CHANNEL HORIZONTAL

V'UL SUWON Lok Chamber 1

] —_ — —

Rodioted Emissions 3-Meters

27 Moy 2815 11:52: 22

Froject Number :1SK288B6

106| Cliant: Samsung
Config:EUT / cdopter / ecrphone
Mode : BT_GFSK_HARM_2441

g Tested by:Steven Kin
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MID CHANNEL VERTICAL

V'UL SUWON Lok Chamber 1

27 Moy 2815 11:52: 22

1 ——— - - —_———
Rodioted Emissions 3-Meters
) Froject Number :1SK288B6
1 86| Client:Samsung
Config:EUT / cdopter / ecrphone
Mede :BT_GFSK_HARM_2441
ap| Tested by:Steven Kin
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor

which was at least 20dB below the specification limit.
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REPORT NO: 15K20806-E3 DATE: JUN 03, 2015
FCC ID: ASLSMG531H

MID CHANNEL DATA

Trace Markers

Meter Corrected

Marker Frequency Reading Det 3115D Path_3_3G Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) Factor HP (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 1 *4.881 40.5 PK 32 -29.1 43.4 - - 74 -30.6 0-360 100
4 3 *7.323 27.56 PK 37.2 -25.6 39.16 - - 74 -34.84 0-360 100
5 5 9.764 22.57 PK 37.6 -22 38.17 - - - - 0-360 100
2 2 *4.881 39.62 PK 32 -29.1 42.52 - - 74 -31.48 0-360 200
3 4 *7.323 33.09 PK 37.2 -25.6 44.69 - - 74 -29.31 0-360 100
6 6 9.764 22.76 PK 37.6 -22 38.36 - - - - 0-360 200
* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
PK — Peak Detector
Radiated Emissions
Meter Corrected L . . ) . .
Frequency Reading Det 3115D Path_3_3G Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) Factor HP (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
*4.882 42.21 PK3 32 -29.1 45.11 - - 74 -28.89 149 101 H
*4.882 31.57 VB1T 32 -29.1 34.47 54 -19.53 - - 149 101 H
*7.323 34.09 PK3 37.2 -25.6 45.69 - - 74 -28.31 0 221 H
*7.323 23.31 VB1T 37.2 -25.6 34.91 54 -19.09 - - 0 221 H
9.764 26.36 PK3 37.6 -22 41.96 - - - - 132 100 H
9.765 18.73 VB1T 37.6 -22.1 34.23 - - - - 132 100 H
*4.882 46.44 PK3 32 -29.1 49.34 - - 74 -24.66 257 351 \
*4.882 32.43 VB1T 32 -29.1 35.33 54 -18.67 - - 257 351 \
*7.323 31.88 PK3 37.2 -25.6 43.48 - - 74 -30.52 132 294 \
*7.323 27.35 VB1T 37.2 -25.6 38.95 54 -15.05 - - 132 294 \
9.762 27.99 PK3 37.6 -22 43.59 - - - - 132 200 \
9.765 18.7 VB1T 37.6 -22.1 34.2 - - - - 132 200 \

* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15K20806-E3 DATE: JUN 03, 2015

FCC ID: ABLSMG531H

HIGH CHANNEL HORIZONTAL

27 Moy 26815 13:56:87

V'UL SUWON Lok Chamber 1

1 —_ — — ——— —_—
Rodioted Emissions 3-Meters
i Project Nunber :15K20886
1 86| Client:Samsung
Config:EUT / cdopter / ecrphone
Mode :BT_GFSK_HARM_2480
ap| Tested by:Steven Kin
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HIGH CHANNEL VERTICAL

VUL SULDON Lok Chamker |1 27 Moy 2815 13:56:87

1 ——— - - —_———
Rodioted Emissions 3-Meters
i Project Nunber :15K20886

1 86| Client:Samsung

Config:EUT / cdopter / ecrphone

Mode :BT_GFSK_HARM_2480

Tested by:Steven Kin
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor

which was at least 20dB below the specification limit.
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REPORT NO: 15K20806-E3 DATE: JUN 03, 2015
FCC ID: ASLSMG531H

HIGH CHANNEL DATA

Trace Markers

Frequency Met‘er 3115D Path_3_3G Corre(.:ted Avg Limit Margin Peak Limit Margin Azimuth Height .
Marker (GHz) Reading Det Factor HP Reading (dBuv/m) (dB) (dBuV/m) (d8) (Degs) (cm) Polarity
(dBuv) (dBuV/m)
1 *4.959 39.78 PK 32.1 -28.9 42.98 - - 74 -31.02 0-360 100 H
4 *7.441 26.37 PK 373 -24.8 38.87 - - 74 -35.13 0-360 200 H
5 9.919 22.36 PK 37.9 -20.4 39.86 - - - - 0-360 200 H
2 *4.959 42.92 PK 32.1 -28.9 46.12 - - 74 -27.88 0-360 100 \
3 *7.44 29.89 PK 373 -24.8 42.39 - - 74 -31.61 0-360 100 \
6 9.92 21.86 PK 37.9 -20.4 39.36 - - - - 0-360 100 %
* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
PK — Peak detector
Radiated Emissions
Meter Corrected L . . . . .
o | vy | ve || PSS | M| i | v | | e
(dBuVv) (dBuVv/m)
*4.96 44.02 PK3 32.1 -28.9 47.22 - - 74 -26.78 152 102 H
*4.96 31.02 VB1T 32.1 -28.9 34.22 54 -19.78 - - 152 102 H
*7.44 22.04 VBIT 37.3 -24.8 34.54 54 -19.46 - - 130 175 H
*7.44 36.53 PK3 37.3 -24.8 49.03 - - 74 -24.97 130 175 H
9.92 33.17 PK3 37.9 -20.4 50.67 - - - - 130 200 H
9.92 18.26 VBIT 37.9 -20.4 35.76 - - - - 130 200 H
*4.96 32.88 VBIT 32.1 -28.9 36.08 54 -17.92 - - 95 101 Vv
*4.96 46.85 PK3 32.1 -28.9 50.05 - - 74 -23.95 95 101 Vv
*7.44 37.88 PK3 37.3 -24.8 50.38 - - 74 -23.62 210 290 Vv
*7.44 24.26 VBIT 37.3 -24.8 36.76 54 -17.24 - - 210 290 Vv
9.92 18.29 VB1T 37.9 -20.4 35.79 - - - - 130 100 Vv
9.922 29.16 PK3 37.9 -20.4 46.66 - - - - 130 100 Vv

* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15K20806-E3
FCC ID: ASLSMG531H

DATE: JUN 03, 2015

9.2.2. ENHANCED DATA RATE 8PSK MODULATION
RESTRICTED BANDEDGE (LOW CHANNEL)

T UL SULDN Lak Chomber 1
2

115}

| 85t

gs|

as|

/m) Horizonto

(dBul)

4
HE
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= B S RS
2.3 18. 5MH=z / 2.415
Frequency (GHz)
Forge Tl /€U S ;1__\ For Fange (6Hz) ALUBD Fad B L g T Swsap Fta FopaiMode  Fosition
HORIZONTAL DATA
Trace Markers
Meter Corrected Average . . N N .
Marker Frequency Reading Det 3115D Path_2_10 Reading Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) (dBuY) Factor dB (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *2.39 39.4 Pk 27.9 -22.8 44.5 - 74 -29.5 129 100 H
2 *2.353 42.28 Pk 27.8 -22.9 47.18 - - 74 -26.82 129 100 H
3 *2.39 29.11 VB1T 27.9 -22.8 34.21 54 -19.79 - - 129 100 H
4 *2.381 29.28 VB1T 27.9 -22.8 34.38 54 -19.62 129 100 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet

Page 48 of 68

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: 15K20806-E3 DATE: JUN 03, 2015
FCC ID: ASLSMG531H

VERTICAL PEAK AND AVERAGE PLOT

|2t UL SULON Lak Chamber 1 26 Moy 2815 15:11:33
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2.31 18 . SMHz / ) ) 2.415
Frequency (GHz)
Forge (GH) FEU/LEU AnfiAtin  Dwtifeg T L Fis #upafode  Position | Fonge L) FEUARD Fef/Btin  Dalfing Tup Swsap Fia ¥piMode  Fosition
Trace Markers
Meter Corrected Average N . . . .
Frequency ) 3115D Path_2_10 ) . Margin Peak Limit PK Margin Azimuth Height .
Marker (GH2) Reading Det Factor B Reading Limit (d8) (dBuV/m) (d8) (Degs) (cm) Polarity
(dBuV) (@Buv/m) | (dBuv/m) &
1 *2.39 38.06 Pk 27.9 -22.8 43.16 - - 74 -30.84 81 101 \
2 *2.327 41.42 Pk 27.8 -22.9 46.32 - - 74 -27.68 81 101 \
3 *2.39 28.81 VBI1T 27.9 -22.8 33.91 54 -20.09 - - 81 101 \
4 *2.386 29.22 VBIT 27.9 -22.8 34.32 54 -19.68 - - 81 101 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15K20806-E3 DATE: JUN 03, 2015
FCC ID: ASLSMG531H

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT
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Frequency (GHz)
[ Forqe W1 FEULED RefiAtin  Detffvg Tp S l;\ Fapaliod  Pasition [ R 3] R FafiBtin Dl Tup Swsap Fis TprMode  Fosition
Trace Markers
Meter Corrected Average N L . . .
Frequency N 3115D Path_2_10 ) L Margin Peak Limit PK Margin Azimuth Height )
Marker (GHz) Reading Det Factor B Reading Limit (d8) (dBuv/m) (d8) (Degs) (cm) Polarity
(dBuv) (dBuv/m) | (dBuv/m) €
1 *2.484 51.73 Pk 27.9 -22.6 57.03 - - 74 -16.97 126 100 H
2 *2.484 52.67 Pk 27.9 -22.6 57.97 - - 74 -16.03 126 100 H
3 *2.484 43.6 VB1T 27.9 -22.6 48.9 54 -5.1 - - 126 100 H
4 *2.485 32.82 VB1T 27.9 -22.6 38.12 54 -15.88 - - 126 100 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15K20806-E3 DATE: JUN 03, 2015
FCC ID: ASLSMG531H

VERTICAL PEAK AND AVERAGE PLOT

|2t UL SULON Lak Chamber 1 26 Moy 2815 15:46: 15
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Frequency (GHz)
Forge (GH) FEU/LEU AnfiAtin  Dwtifeg T L Fiy #upafode  Position | Fonge L) FEUARD Fef/Btin  Dalling Tup Swsap Fia ¥opiMode  Fosition
VERTICAL DATA
Trace Markers
Meter Corrected Average N . . " N
Frequency ) 3115D Path_2_10 ) . Margin Peak Limit PK Margin Azimuth Height .
Marker (GH2) Reading Det Factor a8 Reading Limit (dB) (dBuV/m) (d8) (Degs) (cm) Polarity
(dBuV) (@Buv/m) | (dBuv/m) 8
1 *2.484 44.51 Pk 27.9 -22.6 49.81 - - 74 -24.19 125 100 \
2 *2.484 45.32 Pk 27.9 -22.6 50.62 - - 74 -23.38 125 100 \
3 *2.484 36.47 VBIT 27.9 -22.6 41.77 54 -12.23 - - 125 100 \
4 *2.484 31.63 VBIT 27.9 -22.6 36.93 54 -17.07 - - 125 100 Vv

* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15K20806-E3 DATE: JUN 03, 2015

FCC ID: ABLSMG531H

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

| |”UL SUWON Lab Chomber | 28 May 2815 B9:13:27
&, : : -
; ; ; Radiated Emissions 3-Meters

FProject Nurber:|SHZESQE
18g| ! 1 ! [c15ane ‘Sameung
i i Config:EUT / adopter / marphone
Mods: ET_8PSK_HARM_2482
| Tested by:Steven Kim
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LOW CHANNEL VERTICAL
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Mode :BT_8PSK_HARM_2482
| Tested by:Steven Kim
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15K20806-E3 DATE: JUN 03, 2015
FCC ID: ASLSMG531H

LOW CHANNEL DATA

Trace Markers

Frequency Met.er 3115D Path_3_3G Corre(.:ted Avg Limit Margin Peak Limit Margin Azimuth Height .
Marker (GHz) Reading Det Factor HP Reading (dBuV/m) (d8) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuv) (dBuv/m)
1 *4.804 38.19 PK 31.9 -29.8 40.29 - - 74 -33.71 0-360 100 H
4 7.205 25.27 PK 37 -25.4 36.87 - - - - 0-360 200 H
5 9.609 22.39 PK 37.7 -21 39.09 - - - - 0-360 100 H
2 *4.804 37.17 PK 31.9 -29.8 39.27 - - 74 -34.73 0-360 100 \%
3 7.205 29.7 PK 37 -25.4 41.3 - - - - 0-360 100 \Y
6 9.609 21.89 PK 37.7 -21 38.59 - - - - 0-360 200 \
* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
PK — Peak Detector
Radiated Emissions
Frequency R’Z':J;rg Det 3115D Path_3_3G C;);;tzci;egd Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) Factor HP (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
*4.803 41.49 PK3 31.9 -29.8 43.59 - - 74 -30.41 148 314 H
*4.804 30.21 VB1T 31.9 -29.8 3231 54 -21.69 - - 148 314 H
7.204 32.78 PK3 36.9 -25.4 44.28 - - - - 122 144 H
7.206 22.11 VB1T 37 -25.4 33.71 - - - - 122 144 H
9.611 27.03 PK3 37.7 -21 43.73 - - - - 329 102 H
9.609 18.75 VB1T 37.7 -21 35.45 - - - - 329 102 H
*4.803 32.94 PK3 31.9 -29.8 35.04 - - 74 -38.96 238 345 \
*4.804 29.91 VB1T 31.9 -29.8 32.01 54 -21.99 - - 238 345 \
7.207 31.61 PK3 37 -25.4 43.21 - - - - 267 385 \
7.205 22.8 VB1T 37 -25.4 34.4 - - - - 267 385 \
9.61 28.46 PK3 37.7 -21 45.16 - - - - 48 149 \
9.609 18.89 VB1T 37.7 -21 35.59 - - - - 48 149 \

* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet

Page 53 of 68

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: 15K20806-E3 DATE: JUN 03, 2015
FCC ID: ABLSMG531H

MID CHANNEL HORIZONTAL

UL SUWON Lab Chomber | £8 Moy 2B15 18:48:25

Radiated Emissions 3-Meters

116,

Project Nuwmber:|SHKZESQE
188 ¥ T y |Client: Samzung
i i i Config:EUT / adopter / marphone
Mods: ET_8PSK_HARM_2441

=T i i | Tested by:Steven Kim
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MID CHANNEL VERTICAL

UL SUWON Lab Chomber | £8 Moy 2B15 18:48:25

118,
Radiated Emissions 3-Meters
Project Nuwmber:|SHKZESQE
188 ¥ T y |Client: Samzung
i i i Config:EUT / adopter / marphone
Mode:BT_8PSK_HORM_2441

=T i i | Tested by:Steven Kim
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Fage (i) AR Ref/Pitn  Octifeg N Secep Pis Foapatode  Faaltion | fonge (G FOWVRS  fei/éitn  Det/avg fup Sucep Fts fowpstode  Fosition

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15K20806-E3 DATE: JUN 03, 2015
FCC ID: ASLSMG531H

MID CHANNEL DATA

Trace Markers

Meter Corrected

Marker Frequency Reading Det 3115D Path_3_3G Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) Factor HP (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *4.881 35.93 PK 32 -29.1 38.83 - - 74 -35.17 0-360 100 H
4 *7.323 25.33 PK 37.2 -25.6 36.93 - - 74 -37.07 0-360 100 H
5 9.765 22.49 PK 37.6 -22 38.09 - - - - 0-360 100 H
2 *4.881 37.33 PK 32 -29.1 40.23 - - 74 -33.77 0-360 100 \
3 *7.323 27.93 PK 37.2 -25.6 39.53 - - 74 -34.47 0-360 100 Vv
6 9.765 22.92 PK 37.6 -22 38.52 - - - - 0-360 100 Vv
* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
PK — Peak Detector
Radiated Emissions
Meter Corrected - . o . . .
Frequency Reading Det 3115D Path_3_3G Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) Factor HP (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
*4.881 31.12 PK3 32 -29.1 34.02 - - 74 -39.98 161 102 H
*4.882 29.1 VB1T 32 -29.1 32 54 -22 - - 161 102 H
*7.323 32.24 PK3 37.2 -25.6 43.84 - - 74 -30.16 347 136 H
*7.322 22.24 VB1T 37.2 -25.6 33.84 54 -20.16 - - 347 136 H
9.763 28.33 PK3 37.6 -22 43.93 - - - - 110 202 H
9.765 18.71 VB1T 37.6 -22 3431 - - - - 110 202 H
*4.882 33.91 PK3 32 -29.1 36.81 - - 74 -37.19 233 101 Vv
*4.882 30.05 VB1T 32 -29.1 32.95 54 -21.05 - - 233 101 \
*7.323 31.46 PK3 37.2 -25.6 43.06 - - 74 -30.94 114 351 \
*7.322 25.62 VB1T 37.2 -25.6 37.22 54 -16.78 - - 114 351 \
9.766 25.62 PK3 37.6 -22.1 41.12 - - - - 110 100 \
9.765 18.7 VB1T 37.6 -22.1 34.2 - - - - 110 100 \

* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak

VB1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet

Page 55 of 68

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: 15K20806-E3 DATE: JUN 03, 2015
FCC ID: ABLSMG531H

HIGH CHANNEL HORIZONTAL

UL SUWON Lab Chomber | 28 May 2815 11:55:38
5

Radiated Emissions 3-Meters

Project Nuwmber:|SHKZESQE
186| H T H |Client: Samzung
i i i Config:EUT / adopter / marphone
Mode :BT_8PSK_HARM_248@

9| i | i | Tested by:Steven Kim
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15K20806-E3 DATE: JUN 03, 2015
FCC ID: ASLSMG531H

HIGH CHANNEL DATA

Trace Markers

Frequency Met‘er 3115D Path_3_3G Corre(.:ted Avg Limit Margin Peak Limit Margin Azimuth Height .
Marker (GHz) Reading Det Factor HP Reading (dBuv/m) (dB) (dBuV/m) (d8) (Degs) (cm) Polarity
(dBuv) (dBuV/m)
1 *4.959 38.57 PK 32.1 -28.9 41.77 - - 74 -32.23 0-360 100 H
4 *7.44 24.66 PK 373 -24.8 37.16 - - 74 -36.84 0-360 200 H
5 9.92 21.41 PK 37.9 -20.4 38.91 - - - - 0-360 100 H
2 *4.959 39.01 PK 32.1 -28.9 42.21 - - 74 -31.79 0-360 100 \
3 *7.439 28.76 PK 373 -24.8 41.26 - - 74 -32.74 0-360 100 \
6 9.92 22.09 PK 37.9 -20.4 39.59 - - - - 0-360 100 %
* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
PK — Peak detector
Radiated Emissions
Meter Corrected . . . . . .
oo | g | o | 0| e | Sy | mwie | veen | et | v | st | gy
(dBuVv) (dBuVv/m)
*4.96 30.87 PK3 32.1 -28.9 34.07 - - 74 -39.93 66 100 H
*4.96 30.45 VBIT 32.1 -28.9 33.65 54 -20.35 - - 66 100 H
*7.441 30.49 PK3 37.3 -24.8 42.99 - - 74 -31.01 279 200 H
*7.442 21.34 VBIT 37.3 -24.8 33.84 54 -20.16 - - 279 200 H
9.922 29.13 PK3 37.9 -20.4 46.63 - - - - 109 100 H
9.92 18.26 VB1T 37.9 -20.4 35.76 - - - - 109 100 H
* 4,959 42.67 PK3 321 -28.9 45.87 - - 74 -28.13 84 353 Vv
*4.96 30.64 VBIT 32.1 -28.9 33.84 54 -20.16 - - 84 353 Vv
*7.439 29.98 PK3 37.3 -24.8 42.48 - - 74 -31.52 352 104 Vv
*7.439 24.03 VB1T 37.3 -24.8 36.53 54 -17.47 - - 352 104 Vv
9.922 25.84 PK3 37.9 -20.4 43.34 - - - - 109 100 Vv
9.92 18.25 VB1T 37.9 -20.4 35.75 - - - - 109 100 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak

VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15K20806-E3
FCC ID: ABLSMG531H

DATE: JUN 03, 2015

9.3.

WORST-CASE BELOW 1 GHz

GFSK SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT
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VERTICAL PLOT
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REPORT NO: 15K20806-E3 DATE: JUN 03, 2015
FCC ID: ASLSMG531H

BELOW 1 GHz TABLE
Trace Markers
Meter Corrected . . . .
Marker F'i&”:z';cy Reading Det | VULB9163-750 Bi-Log DC Corr (dB) Reading %ZE\L/';E:; '\/'(Z'Bg)'” A(Z[')re"g”:)h H(ec'ri};t

(dBuVv) (dBuv/m)
1 35.5675 47.38 Pk 10.7 -30.4 0 27.68 40 -12.32 0-360 200
2 62.8525 41.64 Pk 11.8 -29.9 0 23.54 40 -16.46 0-360 400
3 87.97 45.18 Pk 9 -29.5 0 24.68 40 -15.32 0-360 400
4 * 163.365 40.29 Pk 8.6 -28.5 0 20.39 43.52 -23.13 0-360 200
5 37.3525 53.26 Pk 114 -30.4 0 34.26 40 -5.74 0-360 100
6 45.1725 49.82 Pk 13.6 -30.2 0 33.22 40 -6.78 0-360 100
7 185.465 37 Pk 9.9 -28.3 0 18.6 43.52 -24.92 0-360 100
8 450 43.61 Pk 16.3 -26.4 0 33.51 46.02 -12.51 0-360 300
9 527.6 36.52 Pk 17.6 -26.1 0 28.02 46.02 -18 0-360 200
10 450 43.04 Pk 16.3 -26.4 0 32.94 46.02 -13.08 0-360 100
11 577.9 37.65 Pk 18.7 -25.9 0 30.45 46.02 -15.57 0-360 100

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector
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10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
(Juasi-peak Average
0.15-0.5 66 to 56 56 to 46
0.5-5 56 46
5-30 () 50
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 15K20806-E3
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DATE: JUN 03, 2015

6 WORST EMISSIONS

LINE 1 PLOT
UL SULIDN Lak AC Skield Room 27 Moy 26815 14:29:56
1 86 :
Conducted REF1 Ualtage
ap Pro ject Mo:15K28806
Conf 1g:E0T / Earphone
||ndr~ !I .I
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15 18 34
Frequency (MHz)
he Line ET.0AT x Rev 9.5 29 Oct 2814
LINE 1 RESULTS
Phase N .15 - 30MHz
Marker Frequency Meter Det LISN HPF CE Shield Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading ON and Room Reading Class B ITE (dB) Class BITE (dB)
(dBuVv) Extension (dBuVv) QP AV
cord
1 .159 26.32 Pk 10 0 36.32 65.52 -29.2 - -
2 .1545 3.94 Av 9.9 0 13.84 - - 55.75 -41.91
3 4965 16.83 Pk 10.1 0 26.93 56.06 -29.13 - -
4 4965 3.29 Av 10.1 0 13.39 - - 46.06 -32.67
5 .5595 17.49 Pk 10.1 0 27.59 56 -28.41 - -
6 .5595 12.39 Av 10.1 0 22.49 - - 46 -23.51
7 4.0965 17.76 Pk 9.8 1 27.66 56 -28.34 - -
8 4.092 1.55 Av 9.8 1 11.45 - - 46 -34.55
9 7.863 21.62 Pk 9.9 1 31.62 60 -28.38 - -
10 7.881 9.36 Av 9.9 1 19.36 - - 50 -30.64
11 16.3545 24.2 Pk 10.4 2 34.8 60 -25.2 - -
12 16.35 7.36 Av 10.4 2 17.96 - - 50 -32.04

Pk - Peak detector

Av - Average detection
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LINE 2 RESULTS
Phase L1 .15 - 30MHz

Marker Frequency Meter Det 101837_w CE Shield Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading ith Room Reading Class B ITE (dB) Class BITE (dB)
(dBuv) extension (dBuv) QP AV
cord_L1

13 .159 28.51 Pk 10 0 38.51 65.52 -27.01 - -
14 .168 4.08 Av 10.2 0 14.28 - - 55.06 -40.78
15 .3075 25.98 Pk 9.9 0 35.88 60.04 -24.16 - -
16 .2985 6.5 Av 9.9 0 16.4 - - 50.28 -33.88
17 .5775 18.8 Pk 10.1 0 28.9 56 -27.1 - -
18 .5595 5.11 Av 10.1 0 15.21 - - 46 -30.79
19 4.713 18.66 Pk 9.8 1 28.56 56 -27.44 - -
20 4.686 5.63 Av 9.8 1 15.53 - - 46 -30.47
21 8.826 21.8 Pk 9.9 1 31.8 60 -28.2 - -
22 8.8215 9.38 Av 9.9 1 19.38 - - 50 -30.62
23 14.5005 24.11 Pk 10.1 2 34.41 60 -25.59 - -
24 14.514 8.03 Av 10.1 2 18.33 - - 50 -31.67

Pk - Peak detector

Av - Average detection
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