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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM Phone + Bluetooth/BLE and DTS b/g/n

MODEL NUMBER: SM-G361H, SM-G361H/DS

SERIAL NUMBER: R31G401L8VT (RADIATED); R31G401LD7E (CONDUCTED)
DATE TESTED: MAY 11 - MAY 27, 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:
Ji Ho Choi CY Choi
Suwon Lab Manager 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 Phone + Bluetooth/BLE, DTS b/g/n.

SM-G361H and SM-G361H/DS are same hardware but for different number of SIM card slot.
SM-G361H has one slot. SM-G361H/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 Range Power Output Power Output Power
[MHz] Mode Mode [dBm] [mw]
Basic GFSK Average 10.80 12.01
Peak 11.10 12.87
2402 - 2480 | Enhanced Pi/4-DPSK Average 6.49 4.46
Peak 8.78 7.55
Enhanced 8PSK Average 6.65 4.62
Peak 8.85 7.67

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 -2.51 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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:JUN 01, 2015

5.5.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG ETAOU10EWE N/A N/A
Data Cable SAMSUNG ECB-DU28WE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A
/O CABLES
1/0O 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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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-791 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?‘. et Worst Case
Condition Result
2.1049 Occupied Band width (99%o) N/A Pass 1.200 MHz
B E
2.1051, 15.247 (d) and Edge / Conducted -20dBc Pass -46.090 dBm
Spurious Emission
15.247 (b)(1) TX conducted output power <21dBm Pass 11.(0pge7ag)Bm
15.247 (a)(1) Hopping frequency separation > 25KHz Conducted Pass 1 MHz
. More than 15 non-
15.247 (a)(1)(ii) Number of Hopping channels overlapping channels Pass 79
15.247 (a)(1)(ii) Avg Time of Occupancy < O.4sec Pass 0.346 sec
15.207 (a) AC Power I__ln_e conducted Section 10 Power Line pPass 45.50 dBuv
emissions conducted (QP)
15.205, 15.209 Radiated Spurious Emission < 54dBuUV/m Radiated Pass 373% :\?)“V/ m
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8. ANTENNA PORT TEST RESULTS

8.1.

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 =

20 dB AND 99% BANDWIDTH

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 1.006 0.928
Mid 2441 1.013 0.907
High 2480 1.031 0.929
Worst 1.031 0.929

8.1.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.271 1.168
Mid 2441 1.277 1.196
High 2480 1.290 1.167
Worst 1.290 1.196

8.1.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.338 1.198
Mid 2441 1.331 1.200
High 2480 1.319 1.199
Worst 1.338 1.200
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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
Ewwm Cerap | Coare T o
038937 Bl iy 14, 3015 030008 WAz 14, 015
| entes Freg: LAGZI00I00 O Radko 5t; one amnr e Coentes Freg: L4TZ00M00 BHZ Radko 5t2; one
[} Trii FreeRun Aiﬁhu-\‘k-“wmﬂ e —— —-— Trii FreeRun
#FGainLon on: Ao Device: BTS #FGainLon Ao Device: BTS
10 dBidiv Ref 20.00 d8m 10 dBidiv Ref 20.00 d8m
og Log ‘ ‘
i i 1
Center 2.402 GHz Span 3 MHz. Center 2402GH2 -"-m"-"""“--spﬂl""fi-.-ﬂ:lz-
#Res BW 30 kHz VBW 300 kHz Fweep 100 ms #Res BW 30 kHz VBW 300 kHz Fweep 100 ms
Qccupied Bandwidth Total Power 17.8 dBm Qccupied Bandwidth Total Power 5.57 dBm
926.07 kHz 928.17 kHz
Transmit Freq Error -27.454 kHz OBW Fower 99.00 % Transmit Freq Error -30.405 kHz OBW Fower 99.00 %
x dB Bandwidth 1.006 MHz xdB -20.00 dB x dB Bandwidth 1.013 MHz xdB -20.00 dB
s s
[20dB Bandwidth] GFSK Middle CH [99% BandWIdth]] GFSK Mlddle CH
qu—w D:wnun --"- me Mm = ﬂ_a
36 oz, 14, 3015 03:5047 Malazy 14, 3015
| Cemies Freg: 2441900200 Bz Radéo 363; Hone | Cemies Freg: 2441300000 Gz Racko 3t hone
5o Trig: FreeRun AvglHold > 180100 ~+~  Trig: FreeRun
#FGainLon wamen: 24 Ao Device: BTS #FGenLon wAmen: 24 0 Ao Device: BTS
10 dBidiv Ref 20.00 d8m 4B Ref 20.00 d8m
g '] ‘
i ’ ' L ]
|3 ] ; TV | 1 ' | |
Center 2.441 GHz Span 3 MHz. Center 2astGHz “"-_““&)ul“—-ﬁ-l_ﬂ-i-z;
#Res BW 30 kHz VBW 300 kHz Fweep 100 ms #Res BIW 30 kHz VBW 300 kHz #FSweep 100 llEv
Qccupied Bandwidth Total Power 17.0 dBm Qccupied Bandwidth Teotal Power 4.63 dBm
932.20 kHz 906.82 kHz
Transmit Freq Error -28.050 kHz OBW Fower 99.00 % Transmit Freq Error =27.709 kHz OBW Power 99.00 %
x dB Bandwidth 1.013 MHz xdB -20.00 dB x dB Bandwidth 1.050 MHz xdB -20.00 dB
sTns ST
[20dB Bandwidth] GFSK ngh CH [99% BandW|dth] GFSK ngh CH
qu—w D:wnun --"- me Mm = ﬂ_a
0392 Py 14, 3015 3573 ey 14, 3015
amnr e Cemies Freg: 2480500900 O Radko 5t2; one | Cemies Frea: 24B0S00900 Bz Racko 3t; hone
e — 5o Trig: FreeRun Aiﬁhu-\‘k-“wmﬂ ~+~  Trig: FreeRun
#FGainLon wamen: 24 Ao Device: BTS #FGenLon wAmen: 24 0 Ao Device: BTS
10 dBidiv Ref 20.00 dBm 10 dBAdiv Ref 20.00 d8m
og ~og ‘ ‘
Center 248 GHz Span 3 MHz. Center 248GH2 -w-““—&)ul“-.-ﬁhﬁé;
#Res BW 30 kHz VBW 300 kHz Fweep 100 ms #Res BIW 30 kHz VBW 300 kHz #FSweep 100 llEv
Qccupied Bandwidth Total Power 17.5 dBm Qccupied Bandwidth Teotal Power 5.54 dBm
938.88 kHz 928.67 kHz
Transmit Freq Error =32.311 kHz OBW Fower 99.00 % Transmit Freq Error -38.625 kHz OBW Power 99.00 %
x dB Bandwidth 1.031 MHz xdB -20.00 dB x dB Bandwidth 975.4 kHz xdB -20.00 dB
s TS = s
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Pi/4-DOPSK BANDWIDTH

[20dB Bandwidth] Pi/4- DQ PSK Low CH [99% Bandwidth] Pi/4- DQ PSK Low CH
meumn --"- meumn --"-
034057 BM sy 14, 3015 030037 itz 14, 3015
| Cemies Freg: 2402600900 O Radko 5t; one amnr e Cemies Freg: 2402000300 Oz Radko 5t2; hone
5o Trig: FreeRun Aiﬁhu-\‘k:‘ﬂﬂ“ﬂﬂ e —— —+~  Trig: FreeRun
WGl #aien: 24 GB Ao Device: BTS WGl #aien: 24 GB Ao Device: BTS
10 dBidiv Ref 20.00 d8m 10 dBidiv Ref 20.00 d8m
og ‘ ‘ Log
Center 2.402 GHz Span 3 MHz. Center 2402GH2 T --Spﬂljﬂ'lz
#Res BW 30 kHz VBW 300 kHz Fweep 100 ms #Res BW 30 kHz VBW 300 kHz Fweep 100 ms
Qccupied Bandwidth Total Power 14.0 dBm Qccupied Bandwidth Total Power 1.43 dBm
1.1817 MHz 1.1676 MHz
Transmit Freq Error -27.569 kHz OBW Fower 99.00 % Transmit Freq Error -20.306 kHz OBW Fower 99.00 %
x dB Bandwidth 1.271 MHz xdB -20.00 dB x dB Bandwidth 1.243 MHz xdB -20.00 dB
sTns s
[20dB Bandwidth] Pi/4- DQ PSK Middle CH [99% Bandwidth]] PI/4 DQ PSK Middle CH
Ewwmumw --"- EWWWMN -
oMy 14, 3015 5034 Mbtzy 14, 015
| Coentes Freg: 1441800000 GHz st . e | Cemies Freg: 2441300000 Gz s S Nome
5o Trig: FreeRun AvglHold > 180100 ~+~  Trig: FreeRun
WGl #aien: 24 GB Ao Device: BTS WGl wAmen: 24 0 Ao Device: BTS
10 dBidiv Ref 20.00 dBm 10 dBAdiv Ref 20.00 d8m
og o ‘
Center 2.441 GHz Span 3 MHz. Cem:er‘"}.-ﬂ-!-l-a'l;“."""_“- . -._--._"-"-""5:.&;!-3-!_&-&5
#Res BW 30 kHz VBW 300 kHz Fweep 100 ms #Res BIW 30 kHz VBW 300 kHz Fweep 100 ms
Qccupied Bandwidth Total Power 13.3 dBm Qccupied Bandwidth Teotal Power 0.72 dBm
1.1835 MHz 1.1961 MHz
Transmit Freq Error -28.125 kHz OBW Fower 99.00 % Transmit Freq Error -20.260 kHz OBW Power 99.00 %
x dB Bandwidth 1.277 MHz xdB -20.00 dB x dB Bandwidth 1.241 MHz xdB -20.00 dB
sTns sTns
[20dB Bandwidth] Pi/4- DQ PSK ngh CH [99% Bandwidth] PI/4 DQ PSK ngh CH
meumn --"- memm R
G353 By 14, 3015 035895 MAlkzy 14, 3015
amnr e enies Freg: LABOX0I00 O Radko 5t2; one | Cemies Frea: 24B0S00900 Bz Racko 3t; hone
e — [} Trii FreeRun Aiﬁhu-\‘k:‘ﬂﬂ“ﬂﬂ ~+~  Trig: FreeRun
WGl #aien: 24 GB Ao Device: BTS WGl wAmen: 24 0 Ao Device: BTS
10 dBidiv Ref 20.00 dBm 10 dBAdiv Ref 20.00 d8m
og ‘ o ‘ |
— , |
Center 248 GHz Span 3 MHz. Cemr".-}.-ﬂhs-é!:l;“"“""“- T -_"-"“_“"-:ﬂ-);l_ﬁ-ﬁi_zi
#Res BW 30 kHz VBW 300 kHz Fweep 100 ms #Res BIW 30 kHz VBW 300 kHz Fweep 100 ms
Qccupied Bandwidth Total Power 13.9 dBm Qccupied Bandwidth Teotal Power 1.35 dBm
1.1777 MHz 1.1668 MHz
Transmit Freq Error =33.753 kHz OBW Fower 99.00 % Transmit Freq Error -40.568 kHz OBW Power 99.00 %
x dB Bandwidth 1.290 MHz xdB -20.00 dB x dB Bandwidth 1.243 MHz xdB -20.00 dB
= TS = um
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REPORT NO: 15K20822-E3
FCC ID: ABLSMG361H

DATE: JUN 01, 2015

8PSK BANDWIDTH

[20dB Bandwidth] 8PSK Low CH

[99% Bandwidth] 8PSK Low CH

e v ErTT = g S Arahr - Cenpies 10 e |
37030 Bty 1, 2015 i = e o 30 Bty 1, 2015
| C.‘“li Freg: Radio Std: None Covies Freq. 2402900000 GHz Radio 5td: None
o Trig: FreeRun jy T——— s Trig: FreeRun
WFGalicLow wAmen: 24 0B Rudie Devics: BTS WFGalicLow wAmen: 24 0B Rudie Devics: BTS
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
og ‘ Log l
1
| ’
Center 2.402 GHz Span 3 MHz. Center 2402GH2 _“Spﬂlﬁﬁiz
#Res BW 30 KHz VBW 300 kHz #Sweep 100 ms, #Res BW 30 KHz VBW 300 kHz #Sweep 100 ms,
Occupied Bandwidth Total Fower 142 dBm Occupied Bandwidth Total Fower 1.30 dBm
1.1973 MHz 1.1981 MHz
Transmit Freq Error -26.968 kHz OBW Fower 99.00 % Transmit Freq Error -35.664 kHz OBW Fower 99,00 %
x dB Bandwidth 1.338 MHz xdB -20.00 dB x dB Bandwidth 1.275 MHz xdB -20.00 dB

ST

sTaTs

[20dB Bandwidth] 8PSK Middle CH

[99% Bandwidth]] 8PSK Middle CH

| Cemies Freg: 2441900200 Bz

5o Trig: FreeRun AvglHold > 180100

RE—— Ceried T fa RE—— Ceried T fa
03533 iz L, 3015 36 035834 ey L, 3015
Radio 5td; None anmr T Cemies Freg;: 2441900300 Oz Radio 5td; None
e — Run

ws  Trig: Free!

#Res BW 30 kHz

Qccupied Bandwidth Total Power 13.7 dBm
1.2056 MHz

Transmit Freq Error -24.007 kHz OBW Fower 99.00 %

x dB Bandwidth 1.331 MHz xdB -20.00 dB

ST

#5weep 100 ms|

WGl #aien: 24 GB Ao Device: BTS WGl #aien: 24 GB Ao Device: BTS
10 dBidiv Ref 20.00 d8m 10 dBidiv Ref 20.00 d8m
og ‘ Log ‘ ‘
TR RLLT TR D T ........_........._._..........."......._...._...._._.._.
Center 2.441 GHz Span 3 MHz. Center 2.441 GHz Span 3 MHz.
VBW 300 kHz #Res BW 30 kHz VBW 300 kHz Fweep 100 ms

Occupied Bandwidth Total Fower 0.79 dBm
1.2004 MHz

Transmit Freq Error -13.764 kHz OBW Fower 99,00 %

x dB Bandwidth 1.313 MHz xdB -20.00 dB

TS

[20dB Bandwidth] 8PS ngh CH

[99% Bandwidth] 8PSK ngh CH

wmwumn =) wmwumn =)
0354 % Btz 14, 3015 035837 itz 14, 3015
anmr e Cemtes Fre: Radio 5td; None | Cemies Freg: 2400900300 Bz Radko 5t2; one
e — 5o Trig: FreeRun Aijhu-\‘k-“W‘W —+~  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
Log Log ‘
t
1
|
Center 248 GHz Span 3 MHz. Center 248GH2 --Spulﬁlﬁiz
#Res BW 30 kHz VBW 300 kHz Fweep 100 ms #Res BW 30 kHz VBW 300 kHz Fweep 100 ms
Qccupied Bandwidth Total Power 14.1 dBm Qccupied Bandwidth Total Power 1.34 dBm
1.2008 MHz 1.1993 MHz
Transmit Freq Error -30.128 kHz OBW Fower 99.00 % Transmit Freq Error -37.678 kHz OBW Fower 99.00 %
x dB Bandwidth 1.319 MHz xdB -20.00 dB x dB Bandwidth 1.281 MHz xdB -20.00 dB
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REPORT NO: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

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 SA EI@I
RL [ RF [s00 bC | [ [ SENSE:INT] I ALTGN AUTD | 02:13:10 PMMay 14, 2015
#Avg Type: RMS TRACE 3456
- Wi — Trig: Free Run Avg|Hold:>100/100 TYPE[M ¥arsrana
Iﬁ.:%giflig:f A Atten: 24 dB oeT|P
Ref Offset 6.3 dB AMkr2 1.000 0 MHz
10 giciy__Ref 20.00 dBm 0.037 dB
10,0 S— e — __’ ——
0.00 o — —
-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)
|MSG AJFile <PICTURE.PNG> saved STATUS
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REPORT NO: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

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)

n Keysight Spectrum Analyzer - Swept SA EI@I

RL [ RF [soe boc | [ [ SENSE:INT] | ALIGN AUTO | 02:15:37 PMMay 14, 2015

| #Avg Type: RMS TRACE[L 2356

. —— Trig: Free Run Avg|Hold:=100/100 TYPE| M #ARAAAAY

PNO: Fast (0 IMig-Freekun  AvgjRold:>100Abe L

IFGain:Iiisw ™7 Atten: 24dB DET|P
Ref Offset 6.3 dB
10 dBidiv.~ Ref 20.00 dBm
Log
1DD W T I U S A i S NI S G W RPN W WP T
0.00 1 H - H B H1 EE

-10.0
-20.0
-30.0
-40.0
-50.0
-60.0
-f0.0

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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1% SEGMENT

2400 to 2430 MHz

Eiryiight Spectsum Aralyzer - Swept 55
HL 3 50

PR Wide 0 1rig: FreeRun

IFGain:Low Arten: 24 dB
Ref Offset 6.3 dB
I|0 derdiv - Ref 20,00 dBm
_og - -
Start 2.40000 GHz
#Res BIW 300 kHz #VBW 3.0 MHz

Jl

#Avg Type: RMS

B
02:35:55 PM May 14, 2015
TRACE 13

AvglHold:> 100100 e s

" Stop 2.43000 GHz
#Sweep 2.667 ms (40001 pts)

2" SEGMENT

2430 to 2460 MHz

RO Wige 5o 1rig: FreeRun
IFGainLow Aten: 24 dB

Ref Offset 6.3 dB
10 deidiv Ref 20.00 dBm
_og = -

Start 2.43000 GHz
#Res BIW 300 kHz

|L iJAlignment Completed

#VEW 3.0 MHz

#Avg Type: RMS

AvglHold:=100100

" Stop 2.46000 GHz
#Sweep 2.667 ms (40001 pts)

3" SEGMENT

2460 to 2482 MHz

Eirysight Spectrum Analyzer - Swept 55
[ 3 50

RO Wige 5o 1rig: FreeRun
IFGainLow Aten: 24 dB

Ref Offset 6.3 dB8
10 deidiv Ref 20.00 dBm
_og = -

Start 2.46000 GHz
#Res BW 300 kHz

#VEW 3.0 MHz

#Avg Type: RMS

02:41:3% PH May 14, 2015
56

AvglHold:=100100

 Stop 2.48200 GHz
#Sweep 2.667 ms (40001 pts)
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REPORT NO: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

8.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)

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 0.383 32 0.122432 0.4 -0.2776
DH3 1.638 16 0.262080 0.4 -0.1379
DH5 2.887 12 0.346440 0.4 -0.0536

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy

[msec] |0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.383 8 0.030608 0.4 -0.3694
DH3 1.638 4 0.065520 0.4 -0.3345
DH5 2.887 3 0.086610 0.4 -0.3134
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B Keysight Spectrum Analyzer - Swept SA [E=n ==
RL [ RF [soe bc | [ [ SENsE:NT] [ ALIGN AUTO | 01:56:37 PM May 14, 2015
Trig Delay-50.0 s #Avg Type: RMS TRACE 3456
PNO: Fast —»—  Trig: RF Burst TYPE| WA
IFGain:Low Atten: 24 dB DET|N
Ref Offset 6.3 dB AMKr2 382.6 ps
10dBidiv  Ref 20.00 dBm 0.10 dB
Log |
100 .
0.00
-10.0
DH1
-200
Pulse Width e
-40.0
500 LA
60,0 [
=700
Center 2.441000000 GHz Span 0 Hz
Res BW g MHz #VBW 50 MHz Sweep 500.0 ys (10001 pts)
MSG STATUS
B Keysight Spectrum Analyzer - Swept SA [E=n =R
RL [ RF [soe bc | [ [ SENsE:NT] [ ALIGN AUTO | 02:05:54 PM May 14, 2015
#Avg Type: RMS TRAGE 3456
PNO. Wide -»— Trig: FreeRun TYPE| WHAHAAAY
IFGain:Low Atten: 24 dB DeT|P
Ref Offset6.3 dB
10 dBidiv.  Ref 20.00 dBm
Log
100
DH 1 0.00
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND 200
OBSERVATION || ..
PERIOD
-60.0 . TN -
-60.0
=700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 50 MHz Sweep 3.160 s (40001 pts)
MSG STATUS
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B Keysight Spectrum Analyzer - Swept SA [E=n ==
RL [ RF [soe bc | [ SENsE:NT] [ ALIGN AUTO | 01:55:10 PM May 14, 2015
Trig Delay-200.0 ps #Avg Type: RMS TRACE 3456
PNO: Fast —»—  Trig: RF Burst TYPE| WA
IFGain:Low Atten: 24 dB DET|N
AMkr2 1.638 ms
Ref Offset 6.3 dB
10dBidiv  Ref 20.00 dBm 0.09 dB
Log
100 .
0.00
-10.0
DH3
-200
Pulse Width e
-40.0
-60.0
-60.0
=700 \
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 [E=n =R
RL [ RF [soe bc | [ SENsE:NT] ALIGN AUTO | 02:07:53 PM May 14, 2015
#Avg Type: RMS TRAGE 3456
PNO. Wide -»— Trig: FreeRun TYPE| WHAHAAAY
IFGain:Low Atten: 24 dB DeT|P
Ref Offset6.3 dB
10 dBidiv.  Ref 20.00 dBm
Log
100
DH3 0.00
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND 200
OBSERVATION || ..
PERIOD
-60.0
-60.0
=700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 50 MHz Sweep 3.160 s (40001 pts)
MSG STATUS

Page 23 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: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

B Keysight Spectrum Analyzer - Swept SA [E=n ==
RL [ RF [soe bc | [ [ SENsE:NT] [ ALIGN AUTO | 01:53:19 PM May 14, 2015
Trig Delay-300.0 ps #Avg Type: RMS TRACE 3456
PNO: Fast —»—  Trig: RF Burst TYPE| WA
IFGain:Low Atten: 24 dB DET|N
AMkr2 2.887 ms
Ref Offset 6.3 dB
10dBidiv  Ref 20.00 dBm 0.02 dB
Log ‘
100 .
0.00
-10.0
DH5
-200
Pulse Width e
-40.0
-60.0
-60.0
=700
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 [E=n =R
RL [ RF [soe bc | [ [ SENsE:NT] [ ALIGN AUTO | 02:09:23 PM May 14, 2015
#Avg Type: RMS TRAGE 3456
PNO. Wide -»— Trig: FreeRun TYPE| WHAHAAAY
IFGain:Low Atten: 24 dB DeT|P
Ref Offset6.3 dB
10 dBidiv.  Ref 20.00 dBm
Log
100
DH5 0.00
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND 200
OBSERVATION || ..
PERIOD
-60.0
-60.0
=700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 50 MHz Sweep 3.160 s (40001 pts)
MSG STATUS
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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
Ch |
anne [MHz] [dBm] [dBm] [dB]
Low 2402 11.097 21 -9.903
Middle 2441 10.190 21 -10.81
High 2480 11.001 21 -9.999
Worst 11.097 21 -9.903
8.5.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency Output Power Limit Margin
Ch |
anne [MHz] [dBm] [dBm] [dB]
Low 2402 8.780 21 -12.220
Middle 2441 8.134 21 -12.866
High 2480 8.764 21 -12.236
Worst 8.780 21 -12.220
8.5.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency Output Power Limit Margin
Ch |
anne [MHz] [dBm] [dBm] [dB]
Low 2402 8.850 21 -12.150
Middle 2441 8.143 21 -12.857
High 2480 8.761 21 -12.239
Worst 8.850 21 -12.150
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8.5.4. OUTPUT POWER PLOTS

GESK OUTPUT POWER

Kyright Specteum Ansheoes - Seept Sh _ i o gﬂ
e = o BAVG Tvm.: RIIAS RACE quu:nl:y
PNO: Fast —»— Trig: Fres Run AvglHold: 100100
IFGusin:Lowr Arten: 24 dB
Mkr1 2.401 Auto Tune
Ref Offset 6.3 dB ! <
|".Ef- Bieiv  Ref 20,00 dBm
. Center Freq)
2402000000 GHz|
StartFreq|
2.399500000 GHz
Stop Freq|
2404500000 GHz|
Low CH
CF Step
600,000 kHz}
e Man
Freq Offset
0 Hz|
Center 2402000 GHz i ) i i ) " Span 5.000 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
ure STATUS
Kyright Specteum Ansheoes - Seept Sh S|
EL RF ENSE IN ALIGN A 0111943 PHMay 14, 2015
2Avg Type: RMS TRACE 56 Frequency
PNO: Fast —»— Trig: Fres Run AvglHold: 100100 TrRE(M
IFaain:Low Arten: 24 B oerlP
Mkr1 2.440 Auto Tune
Ref Offset 6.3 dB ! -
j0deieic Ref 20.00 dBm
’ Center Freq|
2441000000 GHz|
StartFreq
2.438500000 GHz
Stop Freq|
2443500000 GHz
Middle CH
CF Step
600,000 kHz}
e Man
Freq Offset
0 Hz|
Center 2441000 GHz i ) i i ) " Span 5.000 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
ure STATUS
[ B Keynigne Spectrum Anstyzes - Sewept £4 |
arker 1 2.4 79905000000 GHz 2Avp Type: RMS Paak Seach
PHO: Fast —»— Trig: Fres Run AvgiHold: 1001100
IFGusin:Lowr Arten: 24 dB
Mkr1 2.470 NextPeak|
Ref Offset 6.3 dB ! s
|".Ef- Bieiv  Ref 20,00 dBm
. Next Pk Right
MNext Pk Left
Marker Delta
High CH
Mkr—CF
Mir—RefLvi
More
| | | ] ! | ] ! ! 102
Center 2,480000 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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Pi/4-DPSK OUTPUT POWER

Kinyright Spectram Anstyzer - Sewept Sh |
AL G ENSE-IN ALIGH

#Avg Type: RMS AL
FHO: Faat —— Trig: Fres Run AvglHold: 100100
IFGasin:Lcrwr Aren: 24 dB

Frequency

Auto Tune;

Ref Offset 6.3 dB Mk 2.402
i0 dBiciv  Ref 20.00 dBm

Center Freq|
’ 2402000000 GHz

StartFreq
2399500000 GHz|

Pi/4A-DPSK

Stop Freq
2404500000 GHz

Low CH

CF Step
600,000 kHz}

aute. Man

Freq Offset
0 Hz|

Center 2402000 GHz i ) i i ) " Span 5.000 MHz
#Res BW 3.0 MHz #VEW 50 MHz Sweep 1.333 ms (20001 pts)

sy sTATUS

Kyright Specteum Ansheoes - Seept Sh S|
EL [ ENGEIN
RACE

#Avg Type: RMS Fraquancy
FHO: Faat —— Trig: Fres Run AvglHold: 100100
IFGasin:Lcrwr Aren: 24 dB

Mkr1 2.440 Auto Tune|
Ref Offset6.3 4B ! T
i0 dBiciv  Ref 20.00 dBm

Center Freq|
' 2441000000 GHz|

StartFreq
2438500000 GHz|

Pi/4-DPSK

Stop Freq
2443500000 GHz

Middle CH

CF Step
600,000 kHz}

aute. Man

Freq Offset
OHz

Center 2441000 GHz i ) i i ) " Span 5.000 MHz
#Res BW 3.0 MHz #VEW 50 MHz Sweep 1.333 ms (20001 pts)

sy sTATUS

Kyright Specteum Ansheoes - Seept Sh S|
EL [ ENGEIN

ALIGH & 0132123 PMMay 14,2015
BAvg Type: RMS TRACE. 56
PNO: Fast —»— Trig: Fres Run AvglHold: 100100
IFGasin:Lcrwr Aren: 24 dB

Frequency

Mkr1 2.479 Auto Tune,
Ref Offset6.3 dB ' o
i0 dBiciv  Ref 20.00 dBm

Center Freq|
’ 2.480000000 GHz

StartFreq
2477500000 GHz|

Pi/4-DPSK

Stop Freq
2492600000 GHz

High CH
CF Step

aute. Man

Freq Offset
OHz

Center 2480000 GHz i ) i i ) " Span 5.000 MHz
#Res BW 3.0 MHz #VEW 50 MHz Sweep 1.333 ms (20001 pts)

sy sTATUS
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8PSK OUTPUT POWER

Kyright Specteum Ansheoes - Seept Sh |
AL G ALIGH & w1528

#AvD Type: RMS TRAC Frequency
FHO: Faat —— Trig: Fres Run AvglHold: 100100
IFGasin:Lcrwr Aren: 24 dB

Mkr1 2.401 ¢ Auto Tune
Ref Offset 6.3 dB o
v Ref 20,00 dBm

Center Freq|
. 2402000000 GHz

StartFreq
2399500000 GHz|

8PSK

Stop Freq
2404500000 GHz

Low CH

CF Step
600,000 kHz}

aute. Man

Freq Offset
0 Hz|

Center 2402000 GHz i ) i i ) ~ Span 5.000 MHz
#Res BW 3.0 MHz #VEW 50 MHz Sweep 1.333 ms (20001 pts)

sy sTATUS

Keyright Spectrum Anatyoes - Swept S4 |
wL = S

O1:16:16 PMMay 14,2015
TRACE 56

shvg Type: RIS Fraquancy
FHO: Faat —— Trig: Fres Run AvglHold: 100100
IFGasin:Lcrwr Aren: 24 dB

Mkr1 2.4 Auto Tune
Ref Offset 6.3 dB -
sidiv Ref 20.00 dBm

Center Freq|
& 2441000000 GHz

StartFreq
2438500000 GHz|

8PSK

Stop Freq
2443500000 GHz

Middle CH

CF Step
600,000 kHz}

aute. Man

Freq Offset
OHz

Center 2441000 GHz i ) i i ) ~ Span 5.000 MHz
#Res BW 3.0 MHz #VEW 50 MHz Sweep 1.333 ms (20001 pts)

sy sTATUS

Keyright Spectrum Anatyoes - Swept S4 |
wL = S

01:21 4% PMMay 14,2015
TRACE 56

shvg Type: RIS Fraquancy
FHO: Faat —— Trig: Fres Run AvglHold: 100100
IFGasin:Lcrwr Aren: 24 dB

Auto Tune;

Ref Offset 6.3 dB M 241
i0 dBiciv  Ref 20.00 dBm

Center Freq|
’ 2.480000000 GHz

StartFreq
2477500000 GHz|

8PSK

Stop Freq
2492600000 GHz

High CH
CF Step

aute. Man

Freq Offset
OHz

Center 2480000 GHz i ) i ) ~ Span 5.000 MHz
#Res BW 3.0 MHz #VEW 50 MHz Sweep 1.333 ms (20001 pts)

sy sTATUS
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REPORT NO: 15K20822-E3
FCC ID: ABLSMG361H

DATE: JUN 01, 2015

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 10.80 12.01
Middle 2441 9.88 9.72
High 2480 10.39 10.93
8.6.2. DATA RATE PI/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 6.46 4.43
Middle 2441 5.79 3.79
High 2480 6.49 4.46
8.6.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 6.63 4.60
Middle 2441 5.95 3.94
High 2480 6.65 4.62
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FCC ID: ABLSMG361H

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
www— =) = wwm hvm "
a O
TR - Trig: Freefiun aheld omioa M.I,. e Trig: FreeRun e Nl
IF G Low Atien: 24 0B G Lo Atien: 24
e Cltectes o MWk 2.399
Ref Offset 6.3 o8
(e, Rt 30.00 dBm 104aiy_Ref 20,00 dBim
|
I
|
[
|
|
|
| |
’
[
stﬂ‘l 30 MHz Stop 26.50 GHz|
y #Res B 100 kHz #VEW 300 kHz Sweep 973.3 ms (20001 pts)
T 2401 7GH. 1072 dBm . — i
iR 48039GH 61339 dBm
N f 7206 0 GHz 61348 dBm
i
]
7
a
9
Center 2400000 GHz Span 10.00 MHz L
[#Res BIW 100 kHz #VEW 300 kHz Sweep 5.333 ms (20001 pts| ’
e s
[G FSK] Middle Channel BandEdge [GFSK] Middle Channel Spurlous
www— =) s wwm hvm "
04351 S 1,
TR - Trig: Freefiun aheld omioa M.I,. e Trig: FreeRun e Nl
IF G Low Atien: 24 0B G Lo Atien: 24
e Cltectes o Wkr1 2.440 8 tomees e
(e, Rt 30.00 dBm 10 4aiy_Ref 20,00 dBim
: P | ¥
? |
|
[
|
|
|
| |
| Ny
¢
L
stﬂ‘l 30 MHz Stop 26.50 GHz|
#Res B 100 kHz #VEW 300 kHz Sweep 973.3 ms (20001 pts)
T 2A4T4GH: 1000008 . — i
Z N f 48820 GHz 50735 dBm
N f 73226 CHe 63751 dBm
i
]
7
a
9
Center 2441000 GHz Span 5.000 MHz L
[#Res BIW 100 kHz #VEW 300 kHz Sweep 2.667 ms (20001 pts| ’
ST s L Aignment Compreied TS
[G FSK] High Channel BandEdge [GFSK] High Channel Spurlous
wmm hvtn -a wwm hqtu "
08483 Sty 35, 1015
| 2Avy Type RNS st | #Avg Type A
G e s Trig: FreeRun AvglHold: 100100 TP - T Frafiun e Nl
IFGalaLow Atten: 34 g8 GalezLow ien: 24 o3
Ref Offset 6.3 0B Mkr1 2.48 Ref Offset 6.3 ¢B
(e, Rt 30.00 dBm 104aiy_Ref 20,00 dBim
‘ il 4]
|
I
|
|
|
|
|
! |
S 4
sm 130 MHz Stop 20,50 GHz|
#Res B 100 kHz #VEW 300 kHz Sweep 973.3 ms (20001 pts)
N
¢ ALK LY 24798 GH 9972 dBm
FE ENS ) 49600GH 61996 dBm
N f 7.430 0 CHz 65231 dBm
i
]
7
a
9
Center 2433500 GHz Span 10.00 MHz L
[#Res BIW 100 kHz #VEW 300 kHz Sweep 5.333 ms (20001 pts| ’
= s s —
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BandEdge Emission at GFSK Hopping Mode

[GFSK Hopping Mode] Low Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [s0@ oc | [ | SENSE:INT] | ALIGN AUTO | 08:46:55 PM May 27, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide +~»— Trig: FreeRun Avg|Held: 100/100 TYPE| M WA
IFGain:Low Atten: 24 dB DET|P N
Mkr1 2.399 964 5 GHz
Ref Offset 6.3 dB
10 dBidiv  Ref 20.00 dBm -47.467 dBm
JLog ‘
10,0
0.00 — —
00 -10.00 dBm|
200
-30.0
400
&0.0 .
E0.0 Bt thtedbhacts datih St LA g VT TR AN
700
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts

IMSG i) Alignment Completed STATUS

[GFSK Hopping Mode] High Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA = ==
RL [ RF [s0@ oc | [ | SENSE:INT] | ALIGN AUTO | 08:50:26 PM May 27, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide +~»— Trig: FreeRun Avg|Held: 100/100 TYPE| M WA
IFGain:Low Atten: 24 dB DET|P NNNN N
Mkr1 2.483 530 0 GHz
Ref Offset6.3 dB
10 dBidiv  Ref 20.00 dBm -51.653 dBm
JLog
10.0 —= -
0.00
00 -10.00 dBm|
200
-30.0
400
&0.0 Y 4
600 i) o ST S—
700
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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DATE: JUN 01, 2015

Pl/4-DOPSK Mode

[PI/4-DQPSK] Low Channel BandEdge

[P1/4-DQPSK] Low Channel Spurlous

wwm WI!

TG Wide e Trig: FreeRun
FissocLow an:

| v Type BM3
AvglHeid: 10100

= |

£Av] Trpe A

M.I,. s Trig: FreeRun AngHela 100100
G Lo

men: 34 00

Ref Oftzet6.3 o8
[0 dEsdiv Ref 20.00 dBm

Mkr1 2.399

Offset 8.3 6B

Ref
-Lr::lu-.\.--l..: Ref 20.00 dBm

| O

sm 30 MHz

Stop 20,50 GHz|

#VEW 300 kHz Swaep 973.3 ms (20001 pts)

#Res BW 100 kHz
¢ 1N
N t
3
4
5
6
7
8
k]
Center 2400000 GHz 10.00 MHz L
[#Res BIN 100 kHz #VEW 300 kHz Sweep 5.333 ms (20001 pis| :

ST

r 24017 GHr 8057 dBm

25781 7 GHr

50017 dBm

sTame

[PI/4 DQPSK] Mlddle Channel Spurlous

wwm WI!

[PI/4 DQPSK] Middle Channel BandEdge

Lo ‘-vtu :

] ] Ay Type i3
TG Wiae e Trig:FresBun aheld omioa FiTen e Trig: FrosRun AvglHod: 100100
IF G Low en: 24 F G Lo Atien: 24
e Cltectes o Wkl 2.440 B tomees e kT2
o, Ret 26,0 B 10 4ai Ref 20,00 dBm
: P | P
¢ i ;
|
I
|
|
|
|
' L §
sm 130 MHz Stop 20,50 GHz|
#Res B 100 kHz #VEW 300 kHz Sweep 973.3 ms (20001 pts)
R — 24414 GHz s7ardem "
LA 250865GHz 50441 dBm
4
H
]
7
a
9
Center 2441000 GHz Span 5.000 MHz L
#Res B 100 kHz #VEW 300 kHz Sweep 2.667 ms (20001 pts :

ST

—

[PI/4 DQPSK] H|gh Channel BandEdge

[PI/4 DQPSK] ngh Channel Spurlous

wwm WI!

TG Wide e Trig: FreeRun
IF Gl Lovw Atien: 24 0B

Aiﬂhu-\‘l |mw

Lo ‘-vtu :

M.I,. s Trig: FreeRun AngHela 100100
G Lo

Atien: 34 0B

Ref Oftzet6.3 o8
[0 dEsdiv Ref 20.00 dBm

Mkr1 2.483

Ref Offset£.3 6B
-Lr::lu-.\.--l..: Ref 20.00 dBm

{ s

s ST

L
Stert 30 MHZ Stop 20,50 GHz|
#Res B 100 kHz #VEW 300 kHz Sweep 973.3 ms (20001 pts)
(] T T 24788 GHe seradem "
L ' 256688 GHz 80057 dBm
4
B
]
7
8
k]
Center 2433500 GHz Span 10.00 MHz L
[#Res BIW 100 kHz #VEW 300 kHz Sweep 5.333 ms (20001 pts| ’
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BandEdge Emission at PI/4-DOPSK Hopping Mode

[P1/4-DQPSK Hopping Mode] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [s0@ oc | [ | SENSE:INT] | ALIGN AUTO | 08:56:29 PM May 27, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide +~»— Trig: FreeRun Avg|Held: 100/100 TYPE| M WA
IFGain:Low Atten: 24 dB DET|P NNNHNN
Mkr1 2.399 515 0 GHz
Ref Offset 6.3 dB
10 dBidiv  Ref 20.00 dBm -51.458 dBm
JLog
10,0
0.00
00
-14.15 dBmll
200
-30.0
400
&0.0 .
00 ST PR W I CPO ey [ VYR
700
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
[P1/4-DQPSK Hopping Mode] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA o]l ]
RL [ RF [s0@ oc | [ | SENSE:INT] | ALIGN AUTO | 08:58:59 PM May 27, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide +~»— Trig: FreeRun Avg|Held: 100/100 TYPE| M WA
IFGain:Low Atten: 24 dB DET|P NNNN N
Mkr1 2.483 601 0 GHz
Ref Offset6.3 dB
10 dBidiv  Ref 20.00 dBm -57.231 dBm
JLog
10,0
0.00
00
-14.15 dBmll
200
300
400
&0.0 S,
00 A LNEEII FTOF R I
700
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 Band Edge [BPSK] Low Channel Spurlous
wmm ““ = wmm “Il "
s ;
] Ry Typw AMS ™ ] 28y Type
TG Wiae e Trig:FresBun gHele 100100 T - T Frefin e Nl
IFGalaLow on: 34 0B GalezLow ien: 24 o3
et Oteet 63 a8 Wkr1 2.388 514 5 GHJ kr2
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cdmde Ref 20.00 dBm 91.600 dBn 1048 Ref 20,00 dBm
e -
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4
H
]
7
a
9
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#Res B 100 kHz #VEW 300 kHz Sweep 5.333 ms (20001 pts :
e f—
[8PSK] Middle Channel BandEdge [8PSK] Middle Channel Spurlous
wmm TP ol wwm hqul -
QN-E3 D4 P My 27, 3015 1 ;3331 Py 17, 015
] St | #av Trpe AMS ™ Y
TG Wiae e Trig:FresBun aheld omioa FiTen e Trig: FrosRun AgHold: 100100
IF G Low Anen: 34 0B F G Lo Atien: 24
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e -
——
|
0 E
I
|
|
|
i
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4
H
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7
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BandEdge Emission at 8PSK Hopping Mode

[BPSK Hopping Mode] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [s0@ oc | [ | SENSE:INT] | ALIGN AUTO | 00:04:41 PMMay 27, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide +~»— Trig: FreeRun Avg|Held: 100/100 TYPE| M WA
IFGain:Low Atten: 24 dB DET|P .
Mkr1 2.399 507 0 GHz
Ref Offset 6.3 dB
10 dBidiv  Ref 20.00 dBm -50.385 dBm
JLog
10,0
0.00
00
1413 dBmll
200
-30.0
400
50.0 '
00 E— T Y
700
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
[BPSK Hopping Mode] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA o]l ]
RL [ RF [s0@ oc | [ | SENSE:INT] | ALIGN AUTO | 09:07:49 PM May 27, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide +~»— Trig: FreeRun Avg|Held: 100/100 TYPE| M WA
IFGain:Low Atten: 24 dB DET|P
Mkr1 2.483 557 0 GHz
Ref Offset6.3 dB
10 dBidiv  Ref 20.00 dBm -56.910 dBm
JLog
10,0
0.00
00
<1413 dBmll
200
300
400
&0.0 L
00 Al Aall b o ]
700
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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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 26 Moy 2615 15:59:13

115}

| 85t

At
®

ull/m) Horizonto

B
A
—_—

415

Fr
Terqn W) FBUEL  af/Alin  DetiAv T e l;\ Fapaitods U RafiRttn  Dalifvg Tup Swsap Fta FopaiMode  Fosition
HORIZONTAL DATA
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
i (dBuv) (dBuv/m) | (dBuv/m) €
1 *2.39 38.21 Pk 27.9 -22.8 43.31 - - 74 -30.69 235 101 H
2 *2.342 41.77 Pk 27.8 -22.9 46.67 - - 74 -27.33 235 101 H
3 *2.39 29.06 VBIT 27.9 -22.8 34.16 54 -19.84 - - 235 101 H
4 *2.389 29.18 VBIT 27.9 -22.8 34.28 54 -19.72 - - 235 101 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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FCC ID: ABLSMG361H

VERTICAL PEAK AND AVERAGE PLOT

AUl SULEN Lok Chamber 1
[4=

| 26 Moy 2815 16:11:86

115}

1 85t

g=|

85|

cal

(dBull/m) Uert

55

4 ks AT o e 00t A e Ry e A o il i i Wi b e

- 4

3
=]
2.3 18. 5MH=z / 2.415
Frequency (GHz)
Forge (GH) FEU/LEU Cut /g Typ L Fis #upafode  Position | Fonge L) FEUARD Fef/Btin  Dalfing Tup Swsap Fpritode  Fosition
Trace Markers
Meter Corrected Average 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 *2.39 37.47 Pk 27.9 -22.8 42.57 - - 74 -31.43 341 127 Vv
2 *2.361 41.94 Pk 27.8 -22.8 46.94 - - 74 -27.06 341 127 \
3 *2.39 28.84 VBI1T 27.9 -22.8 33.94 54 -20.06 341 127 \
4 *2.329 29.38 VBI1T 27.8 -22.9 34.28 54 -19.72 341 127 \

* - 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: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

|2t UL SULON Lak Chamber 1 26 Moy 2615 16:23:52

115}

| 85t

m) Horizonto

(dBul)

2.48 ' ' ' ERELEY, : : : - S2eg
Frequency (GHz)

[ Ferge e FEU/LEY RaffAtn  Detiivg Ty e Fis #upaifod ?::.b.m. Fange (6Hz) FEUAUED Fef/Btin  Dalfing Tup Swsap Fia #opuMode  Fosition

HORIZONTAL DATA

Trace Markers

Meter Corrected Average N - . . .
Frequency ) 3115D Path_2_10 ) o Margin Peak Limit PK Margin Azimuth Height .
Marker (GH2) Reading Det Factor B Reading Limit (d8) (dBuV/m) (d8) (Degs) (cm) Polarity

(dBuv) (dBuv/m) | (dBuv/m) €

1 *2.484 40.04 Pk 27.9 -22.6 45.34 - - 74 -28.66 355 100 H

2 *2.484 43.03 Pk 27.9 -22.6 48.33 - - 74 -25.67 355 100 H

3 *2.484 31.94 VBIT 27.9 -22.6 37.24 54 -16.76 - - 355 100 H

4 *2.484 32.01 VBI1T 27.9 -22.6 37.31 54 -16.69 - - 355 100 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: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

VERTICAL PEAK AND AVERAGE PLOT

e UL SUWON Lok Chomber 1 26 Moy 2815 16:35:88
25, R .
115}
1 85t
gs|
o 8':
]
:i 65|
55|
} II] :)
=PI LIRS IR Yo : li',rhri-'-pmb-._vﬁv_--a-&'»ew~-'wi-u.w,-u-wﬁ-m-i.-h—m.lwlhm%-mm\-i'mm' bk et L
. 7
] (i
2.48 ) ) ) T8 . IMH=/ ) ) ) ) 2. 563
Frequency (GHz)
Forge (GH) FEU/LEU AnfiAtin  Dwtifeg T L Fiy #upafode  Position | Fonge L) FEUARD Fef/Btin  Dalling Tup Swsap Fia ¥piMode  Fosition
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 38.24 Pk 27.9 -22.6 43.54 - - 74 -30.46 348 294 \
2 2.521 41.9 Pk 27.9 -22.6 47.2 - - 74 -26.8 348 294 \
3 *2.484 29.16 VBI1T 27.9 -22.6 34.46 54 -19.54 - - 348 294 \
4 *2.484 29.37 VBIT 27.9 -22.6 34.67 54 -19.33 - - 348 294 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: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL SUWON Lab Chomber | 15 May 2B15 11:53:27
: . . Radiated Emissions 3-Meters
Praject Nuwmber:|SKZES2E
186| H T H |Client: Samzung
i i i Config:EUT / adopter / marphone
Mode:BT_GFSK_HARM_2482

116,

=T i i | Tested by:Steven Kim
211 OO OO SO0 JOOO OO oo SOUOOO OO OUo 00O T Oss Ot OO UOss OO OO UOss OO OO SOTUUOOS OO SOTUOUT OO SOV ORI OUUTUON: SN OU OO OUOUUENOTRROOOON |
t 79
Q
N
L
a ]
£ (=15]
I
= SH|
£
S J
[® L 1
S —
26
1€ 18
Frequency (GHz)
[ Fage ) FOUARY  Ref/Pitn  Octifwg N Secp Pis Foapatode  Foaltion | fonge (G FOWVES  fei/fitn  Det/avg fup Secep Fis FwpsMode  Fosition

LOW CHANNEL VERTICAL

SUL SUWON Lob Chomber 1 15 Moy 2815 11:53:27

11
Radiated Emissions 3-Meters

Project Number: 1SKZEBZZ
184| ¥ ? f Client:Sarsur
i £ £ Config:EUT / odopter / earphone
: : : Mode: ET_GFSK_HARM_2482
=T i i i | Tested by:Steven Kim

5 78|
£
¢
o
> L‘u.
G
3 &gl
2

Frequency (GHz)
Fange (GHz) RELAE Fef/Fitn Let/Pvg Tup Semep Fis #iepaMode  Fosition [ Farge (GHz) FEWAEY Ref /Rttn DetfRvg Typ Sueep Pts ¥apaMode  Position

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: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

LOW 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 *4.803 28.72 PK 31.9 -29.8 30.82 - - 74 -43.18 0-360 200 H
4 7.207 25.79 PK 37 -25.4 37.39 - - - - 0-360 100 H
5 9.62 22.86 PK 37.7 -20.9 39.66 - - - - 0-360 100 H
2 *4.798 28.24 PK 31.9 -29.9 30.24 - - 74 -43.76 0-360 100 \
3 7.212 26.53 PK 37 -25.4 38.13 - - - - 0-360 200 "
6 9.621 22.79 PK 37.7 -20.9 39.59 - - - - 0-360 200 Vv

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

PK — Peak Detector
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REPORT NO: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

MID CHANNEL HORIZONTAL

|'|VUL SULDON Lok Chamker |1 18 Moy 2815 B9:18:58

Rodioted Emissions 3-Meters
i Project Nunber:15K20822
1 8e| | Client:Samsung
Config:EUT / odopter / earphone
Mede :BT_GFSK_HARM_2441

ap| i | ; ; Tested by:Steven Kin
] OSSOSO SUOOSS SRS NUUUUUUIS SUSSSRUOTSUUUH OSSNSO OSSOSO SOUOOSSSOUSUO: SUCUUSSSRURNS SUOUSNUOS SUOTNUUUINS SRS SO SO
L
t OSSN USNISSROSUUSSSSSRSSNUSSSISPMUSSE SOSSNUUSSUONS NSNSSSMUSSOMSNUUE SSSSUSNMUSNSSNESNONSNS 0 ESSISSUUNS. SUNNSNISNON SNSUONISNSNENE MUSNMUSUSNE NNUS: SUSSSNEN SIS SO
o
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=% OO OO O P UUU U SOOI TP UOPUY OO OO OO OO UT U OO SOOSOOSOOt U UOUOOO U SOUURUUROOR U STUUOOUON: HUPUUUS SEOOIOU: SO SOOI OT OSSOSO
ok

dBul/m) Hor

C
<\“
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L
3
\
-1

2B
1 ] 18
Frequency (GHz)
Ferge (GHED B/ Raf/dlin  Det/iwg Tg Som Fla Vorpaifods  Position | Fenge (BH) WUED  Rel/Miin  Delifeg Top Towar Fla WomsMode  Fosilion

MID CHANNEL VERTICAL

VUL SULDON Lok Chamker |1 18 Moy 2815 B9:18:58

]

Rodioted Emissions 3-Meters
i Project Nunber:15K20822

1 8e| Client:Samsung

Config:EUT / odopter / earphone

Mede :BT_GFSK_HARM_2441

ap| i ; ; Tested by:Steven Kin
] OSSO USRNSUUUIOUUROUSUUUURUUS: SSIORUSRUUUSHUN USUOROIUUUUUUUONS SFSUUUUURUIOROSUSUE USROS SUSUSORUUUUE SUSUORIOOON: WUNSUUOON SOOI SOOTSOO SNSRI
2 SRS USSR SURSUNSIUSUUN ASSUNIUSUSIE SSUUSSSUUSURUNS: SSUUSUSUNSS SOUUNUSE: SISUUNE. SNSUSUE SIS SISNISNS SO SOSS
=
1
o
= | SN SOSS NN SN U UUOU OSSOSOt SUDUOUSUSUSUOL SUUSUSUSUTUY: UUUUSUSUN: SN USRS SOUSUORNE: USSR USSR
= lF
S
=3 n
n; SE|
o
- 3
48| o g;
t'.‘
3e| °
21
—_— S SUN - P e —— s =

Frequency (GHz)

Rerge (GHe) FEU/UEY Ref fAttn Detiflvg Tyn Swee Fia Wpaods  Posibion | Range (BHz) PEUAUBY Fef Fitn Debiig Tup Sweap Pts $5ups/Mode  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: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

MID CHANNEL DATA

Trace Markers

Meter Corrected o X . . . .
Frequency ) 3115D Path_3_3G ) 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 *4.874 28.86 PK 32 -29.2 31.66 - - 74 -42.34 0-360 200 H

4 *7.321 27.03 PK 37.1 -25.6 38.53 - - 74 -35.47 0-360 100 H

5 9.77 23.95 PK 37.6 -22.1 39.45 - - - - 0-360 100 H

2 *4.881 28.76 PK 32 -29.1 31.66 - - 74 -42.34 0-360 200 \

3 *7.323 28.85 PK 37.2 -25.6 40.45 - - 74 -33.55 0-360 200 "

6 9.77 23.71 PK 37.6 -22.1 39.21 - - - - 0-360 200 Vv

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

PK — Peak Detector
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REPORT NO: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

HIGH CHANNEL HORIZONTAL

V'”l SUWON Lok Chamber 1 18 Moy 2815 18:29:21

]

Rodioted Emissions 3-Meters
i Project Nunber: |5K20822
1 86| Climnt:Samsung
Config:EUT / odopter / ecrphone
; i i Mode :BT_GFSK_HARM_2480

L ...... ........ ............. Tested by:Steven Kin

| OSSNSO SUUSSSSRUUOY SUUSSOPUON: SOSORSOOUSUUIUS SASUUUOSSUUSuiSAON SOUUSUSSUUNN JASUUUSUUUIut NSO UUsssO B s —
E
- O 000 000 0000008 0000000 S50 000N OO NOONSONS: OO0 0NN O SSOSNOS S SOOI
5
N
L
2 BE|
- dE
E
.
=3
J
v
o

Frequency (GHz)
Forge (GH) REU/VEY Ref/Attn Cet/Pvg T Sween Fis #upa/fiod  Position | Fange (BHz) FEWABY Fef/Rttn Det/fvg Tup Swzep Pt fopsMode  Fosition |

HIGH CHANNEL VERTICAL

V_IJl SUWON Lok Chamber 1 18 Moy 2815 18:259: 21

11

Rodioted Emissions 3-Meters
i Project Number:15K20822
1 86| Climnt:Samsung
Config:EUT / odopter / earghone
; i i Mode : BT_GFSK_HARM_2488
L ................................... ......................... .................. Tested by:Steven Kin
=] OO OO OSUUOOUNOPUUPU: SSOORUUPUOPUOS EOUOUUOUUOUO SOUOOUUPUOUROUORONt JUNSUROUUOOU SOSSHUUOIONNY SUSSUUON HUPURUU SOOI SOSUUO SHOUNOT SOOI OSSOSO
8 e SO OSSO0 NS00S0 000000 SO0 0SS SO 0S NS0 SOOI UORSUOUNOAE SOUOISSONSON: UUUCUOINSE N SSNOPUS: RISONS SNSRI
:
o
> BB
2 dB
> .
2 SE| £
g 3 s
48 g
| 2
3B D
2E|
1 18 18
Frequency (GHz)
fiorge GG} RSN Ref/Attn  Det/feg T Sucen Fis fowpaifor  Pasition | Fange (62 BB Fef/Rttn  Det/fg Tup Seep Pt oMo 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: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

HIGH CHANNEL DATA

Trace Markers

Meter Corrected . X o . . .
Frequency ) 3115D Path_3_3G ) 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 *4.96 29.37 PK 321 -28.9 32.57 - - 74 -41.43 0-360 100 H
4 *7.44 30.19 PK 373 -24.8 42.69 - - 74 -31.31 0-360 200 H
5 9.918 22.29 PK 37.9 -20.4 39.79 - - - - 0-360 100 H
2 *4.959 28.34 PK 321 -28.9 31.54 - - 74 -42.46 0-360 100 \"
3 *7.44 32.86 PK 37.3 -24.8 45.36 - - 74 -28.64 0-360 100 Vv
6 9.914 22.35 PK 37.9 -20.5 39.75 - - - - 0-360 200 Vv
* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
PK — Peak detector
Radiated Emissions
Meter Corrected o . - . . )
Frequency ) 3115D Path_3_3G i Avg Limit Margin Peak Limit Margin Azimuth Height .
(GH2) Reading Det Fact e Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
z (dBuV) actor (dBuv/m) uv/m uv/m egs, cm
*7.44 39.24 PK3 373 -24.8 51.74 - - 74 -22.26 260 371 \
*7.44 24.81 VB1T 373 -24.8 37.31 54 -16.69 - - 260 371 \

* - 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: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

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

|2t UL SUWDN Lak Chamker 1 26 Moy 2615 16:51:47
[4=

Restricted Bondedge

115}

| 85t

g=| : i ; ; ; .ﬂ\
a |II .!
T 85 R
a I
N -
B |
5 [
r | |
G [
> 65| | -
g i
- [ =4~ J |
I
N

2. 31 16, SMH= / ) i 2.415

Frequeney [GHz)

Horqe (GH) FEU/LEU Ain L Smm Fis #upafode  Powition | Fonge Loz FEUAUED Fef/Btin  Dalfing Tup Swsap Fia #opuMode  Fosition
2.31=2.415 HC-EdB )TN ] ssee b I MR M e b | L] 3 1e T ir
Trace Markers
Meter Corrected Average . . N N .
Frequency ) 3115D Path_2_10 ) o Margin Peak Limit PK Margin Azimuth Height .
Marker (GH2) Reading Det Factor B Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuv) (dBuv/m) | (dBuv/m) &
1 *2.39 39.47 Pk 27.9 -22.8 44.57 - - 74 -29.43 234 101 H
2 *2.36 42.27 Pk 27.8 -22.8 47.27 - - 74 -26.73 234 101 H
3 *2.39 28.99 VB1T 27.9 -22.8 34.09 54 -19.91 - - 234 101 H
4 *2.323 29.38 VB1T 27.8 -22.9 34.28 54 -19.72 - - 234 101 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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REPORT NO: 15K20822-E3

DATE: JUN 01, 2015
FCC ID: ABLSMG361H

VERTICAL PEAK AND AVERAGE PLOT

AUl SULEN Lok Chamber 1
oo

| 26 Moy 2815 17:84:17

115}

1 85t

gs|

T es
]
3 6o
=<1 .

55|

. \MwWb-'\"nI\_mlf'Nw-n'MWHMWMGMMW\"MM%-%\WM i Lkl

3= i %

2.3 18. 5MH=z / 2.415

Frequency (GHz)
Forge (GH) FEU/LEU AnfiAtin  Dwtifeg T L Fiy #upafode  Position | Fonge L) FEUARD Fef/Btin  Dalfing Tup caap #pritode  Fosition
VERTICAL DATA
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 37.48 Pk 27.9 -22.8 42.58 - - 74 -31.42 344 127 Vv
2 *2.361 41.36 Pk 27.8 -22.8 46.36 - - 74 -27.64 344 127 Vv
3 *2.39 28.81 VBIT 27.9 -22.8 33.91 54 -20.09 344 127 Vv
4 *2.342 29.48 VBI1T 27.8 -22.9 34.38 54 -19.62 344 127 \

* - 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: 15K20822-E3
FCC ID: ABLSMG361H

DATE: JUN 01, 2015

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

T UL SULDN Lak Chomber 1
25

115}

| 85t

95| 0

zonto

85| : |

ull/m) Hor

B

6 Moy 2815  17:18:15

\3
5. - = .
2.46 T8 . IMH=/ 2.563
Frequency (GHz)
[ ) _\"rr\J; f't“ N p-.,u:u-u’ el rl\:tk:'rlp o l;\ Fagaiiol  Fonition [ R 3] R Fad 1B L 9 |._,t Sowmp Fla Topeifon  Fowition
HORIZONTAL DATA
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 39.74 Pk 27.9 -22.6 45.04 74 -28.96 324 100 H
2 *2.488 41.67 Pk 27.9 -22.6 46.97 - - 74 -27.03 324 100 H
3 *2.484 303 VB1T 27.9 -22.6 35.6 54 -18.4 324 100 H
4 *2.484 30.3 VB1T 27.9 -22.6 35.6 54 -18.4 324 100 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: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

VERTICAL PEAK AND AVERAGE PLOT

e UL SUWON Lok Chomber 1 26 Moy 2815 17:31:29
25, F— .
115}
1 85t
gs|
'_a as|
]
:i 65|
55|
45| . .| E'. 3 . i i : 1 et
e Pttt Adirh e e *w.-w.%mnh R Tt 1 g o g Bt T i, A o o o, e A
3= %‘
2.48 ) ) ) T8 . IMH=/ ) ) ) ) 2. 563
Frequency (GHz)
Forge (GH) FEU/LEU AnfiAtin  Dwtifeg T L Fiy #upafode  Position | Fonge L) FEUARD Fef/Btin  Dalling Tup Swsap Fia ¥piMode  Fosition
Trace Markers
Meter Corrected Average N . . " N
Frequency ) 3115D Path_2_10 ) . Margin Peak Limit PK Margin Azimuth Height .
Marker (GH2) Reading Det Fact a8 Reading Limit (dB) (dBuV/m) (d8) (Degs) (cm) Polarity
g (dBuV) actor (@Buv/m) | (dBuv/m) uv/m gs em
1 *2.484 37.44 Pk 27.9 -22.6 42.74 - - 74 -31.26 346 293 \
2 *2.489 41.78 Pk 27.9 -22.6 47.08 - - 74 -26.92 346 293 \
3 *2.484 29.13 VBI1T 27.9 -22.6 34.43 54 -19.57 - - 346 293 \
4 *2.484 29.34 VBIT 27.9 -22.6 34.64 54 -19.36 - - 346 293 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: 15K20822-E3

DATE: JUN 01, 2015
FCC ID: ABLSMG361H

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

18 Moy 2815 13:8E:11

UL SULEN Lok Chamber 1

ated Emissions 3-Meters

mher : 15K28822
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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: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

LOW CHANNEL DATA

Trace Markers

Meter Corrected o X . . . .
Frequency ) 3115D Path_3_3G ) 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 *4.813 28.63 PK 31.9 -29.7 30.83 - - 74 -43.17 0-360 200 H

4 7.203 26.49 PK 36.9 -25.4 37.99 - - - - 0-360 200 H

5 9.606 22.85 PK 37.7 -21 39.55 - - - - 0-360 100 H

2 *4.817 28.27 PK 31.9 -29.7 30.47 - - 74 -43.53 0-360 100 \

3 7.203 26.3 PK 36.9 -25.4 37.8 - - - - 0-360 100 "

6 9.609 229 PK 37.7 -21 39.6 - - - - 0-360 100 Vv

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

PK — Peak Detector
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REPORT NO: 15K20822-E3
FCC ID: ABLSMG361H

DATE: JUN 01, 2015

MID CHANNEL HORIZONTAL

UL SULEN Lok Chamber 1
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MID CHANNEL VERTICAL
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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: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

MID CHANNEL DATA

Trace Markers

Meter Corrected o X . . . .
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 *4.872 28.43 PK 32 -29.2 31.23 - - 74 -42.77 0-360 200 H
4 *7.329 26.93 PK 37.2 -25.6 38.53 - - 74 -35.47 0-360 100 H
5 9.751 23.54 PK 37.6 -21.9 39.24 - - - - 0-360 200 H
2 *4.882 27.97 PK 32 -29.1 30.87 - - 74 -43.13 0-360 100 \
3 *7.323 26.52 PK 37.2 -25.6 38.12 - - 74 -35.88 0-360 100 "
6 9.748 23.67 PK 37.6 -21.9 39.37 - - - - 0-360 100 Vv

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

PK — Peak Detector
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REPORT NO: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

HIGH CHANNEL HORIZONTAL

18 May 2815  11:15:58
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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: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

HIGH CHANNEL DATA

Trace Markers

Meter Corrected . X . . . .
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 *4.973 28.23 PK 32.2 -28.8 31.63 - - 74 -42.37 0-360 200 H
4 *7.443 25.8 PK 37.3 -24.8 38.3 - - 74 -35.7 0-360 200 H
5 9.914 22.81 PK 37.9 -20.5 40.21 - - - - 0-360 100 H
2 *4.975 28.49 PK 32.2 -28.7 31.99 - - 74 -42.01 0-360 100 \
3 *7.448 26.36 PK 37.3 -24.8 38.86 - - 74 -35.14 0-360 100 Vv
6 9.912 21.75 PK 37.9 -20.5 39.15 - - - - 0-360 200 Vv

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

PK — Peak detector
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REPORT NO: 15K20822-E3
FCC ID: ABLSMG361H

DATE: JUN 01, 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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REPORT NO: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

BELOW 1 GHz TABLE
Trace Markers
Meter Corrected . X . X
Marker Frequency Reading Det VULB9163- Bi-Log Reading QPk Limit Margin Azimuth Height Polarity
(MHz) (dBuV) 750 (dBuV/m) (dBuV/m) (dB) (Degs) (cm)
1 58.9 39.86 Pk 12.8 -29.9 22.76 40 -17.24 0-360 400 H
2 88.055 45.92 Pk 9 -29.5 25.42 43.52 -18.1 0-360 400 H
3 *113.1725 36.48 Pk 10.5 -29.1 17.88 43.52 -25.64 0-360 200 H
4 59.07 48.04 Pk 12.8 -29.9 30.94 40 -9.06 0-360 100 Vv
5 79.045 49.43 Pk 7.1 -29.6 26.93 40 -13.07 0-360 200 Vv
6 142.71 41.8 Pk 7.9 -28.7 21 43,52 -22.52 0-360 100 Vv
7 *326.8 40.41 Pk 13.9 -27.2 27.11 46.02 -18.91 0-360 300 H
8 364.5 38.93 Pk 14.8 -27 26.73 46.02 -19.29 0-360 100 H
9 504 43.89 Pk 17.1 -26.2 34.79 46.02 -11.23 0-360 100 Vv
10 578.5 40.27 Pk 18.7 -25.9 33.07 46.02 -12.95 0-360 100 Vv
11 644.2 38.11 Pk 19.3 -25.5 31.91 46.02 -14.11 0-360 100 Vv

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

Pk - Peak detector
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REPORT NO: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

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: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: ABLSMG361H

6 WORST EMISSIONS

|L“UUL SUWON Lok AC Shield Room 14 May 2B15 11:21:29
Conducted RFI Uoltoge
Project Mo:15KE3822
=15 Client Name:Samsung
Cemfig:EUT / Adspter / Eorphene
Mode:AC_L ing_BT
56 Test by:Steven.Kim
76t
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o 50
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o T =
= I ..*-J.-.\vﬁ"‘jh'#ww il
16 op it A R L TN “WM i N -
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1% [ 8 2]
Frequency (MHz]
Fage el i W W g 1w e Fis Fowafode Lasl | Fage 0VR) et WU G Fa e Sweep Fis  Woefods  Lasel
BC_Line BT.DAT # 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 B ITE (dB)
(dBuVv) Extension (dBuVv) QP AV
cord
1 .159 20.32 Pk 10 0 30.32 65.52 -35.2 - -
2 .1635 6.43 Av 10.1 0 16.53 - - 55.28 -38.75
3 .2895 24.87 Pk 9.8 0 34.67 60.54 -25.87 - -
4 .2895 14.03 Av 9.8 0 23.83 - - 50.54 -26.71
5 1.905 34.99 Pk 9.8 1 44.89 56 -11.11 - -
6 1.905 20.63 Av 9.8 1 30.53 - - 46 -15.47
7 3.5925 32.52 Pk 9.8 1 42.42 56 -13.58 - -
8 3.6015 14.08 Av 9.8 1 23.98 - - 46 -22.02
9 13.704 32.06 Pk 10.2 2 42.46 60 -17.54 - -
10 13.704 12.82 Av 10.2 2 23.22 - - 50 -26.78
11 21.282 25.08 Pk 10.6 2 35.88 60 -24.12 - -
12 21.2865 8.05 Av 10.6 2 18.85 - - 50 -31.15

Pk - Peak detector

Av - Average detection
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REPORT NO: 15K20822-E3 DATE: JUN 01, 2015
FCC ID: A3LSMG361H
LINE 2 PLOT
UL SUWOM Lok AC Shield Room 14 Moy 2815 11:21:25
180
Conducted RFI Voltoge
- Project No:15KS
=] Climnt Home:®
Cantig:EUT Eorphers
Mode:AC_Line_BT
(515] Tezt by:Steven.Kim
Lj 66
: 56
£ S 17
o (=T i .
.—: ]B -4 YL
T 3 -
14 s
=
28 t
168}
5 T 8 30
Frequency (MHz]
Fange (HHz) [ 7] [CTT - Suep Fir  Wesifode  Label Forge (M) Del (7] W Pl Sweep Fts  AogsMode  Lobel
BC_Line BT.DAT Rev 9.5 29 Oct 2814
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 B ITE (dB)
(dBuVv) extension (dBuVv) QP AV
cord_L1
13 .2895 26.03 Pk 9.8 0 35.83 60.54 -24.71 - -
14 .2895 13.92 Av 9.8 0 23.72 - - 50.54 -26.82
15 1.896 35.6 Pk 9.8 1 45.5 56 -10.5 - -
16 1.8645 21.62 Av 9.8 1 31.52 - - 46 -14.48
17 2.346 34.68 Pk 9.8 1 44.58 56 -11.42 - -
18 2.3595 20.24 Av 9.8 1 30.14 - - 46 -15.86
19 7.539 26.39 Pk 9.9 1 36.39 60 -23.61 - -
20 7.5345 8.98 Av 9.9 1 18.98 - - 50 -31.02
21 13.047 34.3 Pk 10.1 2 44.6 60 -15.4 - -
22 13.0425 14.53 Av 10.1 .2 24.83 - - 50 -25.17
23 21.246 32.6 Pk 10.4 .2 43.2 60 -16.8 - -
24 21.246 12.43 Av 10.4 2 23.03 - - 50 -26.97

Pk - Peak detector

Av - Average detection
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