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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: Bluetooth/BLE and DTS b/g/n WATCH

MODEL NUMBER: SM-R720

SERIAL NUMBER: 11075, 11085 (RADIATED); CF50031AE534941 (CONDUCTED)
DATE TESTED: AUG 07, 2015 - AUG 25, 2015

APPLICABLE STANDARDS

STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 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:
Z
- e
CY Choi SungGil Park
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, and KDB 558074 D01 v03r03, ANSI C63.10-2009 for FCC and ANSI
C63.10-2013 for IC, RSS-GEN Issue 4, and RSS-247 Issue 1.

ANSI C63.10-2009 Deviation
Radiated spurious emission above 1GHz EUT height is 1.5m not 0.8m.

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
X Chamber 2

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at http://www.iasonline.org/PDF/TL/TL-637.pdf.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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4.3.MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32dB
Radiated Disturbance, Below 1GHz 4,14 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a Bluetooth/BLE and DTS b/g/n WATCH.

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

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Power Output Power Output Power
MH Mode dBm mW
[MHz] Vode [dBm] [mw]
Basic GESK Average 13.19 20.84
Peak 13.50 22.37
2402-2480 | Enhanced Pi/4-DPSK Average 8.84 7.65
Peak 11.25 13.34
Enhanced 8PSK Average 8.96 7.87
Peak 11.71 14.83

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 -5.78 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 Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z orientation.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Adapter SAMSUNG ETAOU60JBE DK1G725HS/7-E N/A
Wireless Charger SAMSUNG EP-OR720 N/A N/A
Data Cable SAMSUNG ECB-DUGABE N/A N/A

/O CABLES

1 DC Power 1 Mini-USB Shielded 0.8m 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

EUT

Wireless Charger

AC ADAPTER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List

Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 11-17-15
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-25-16
Antenna, Horn, 18 GHz ETS 3115 00167211 09-20-15
Antenna, Horn, 18 GHz ETS 3115 00161451 05-17-16
Antenna, Horn, 18 GHz ETS 3117 00168724 06-17-16
Antenna, Horn, 18 GHz ETS 3117 00168717 06-17-16
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 08-18-16
Preamplifier, 1000 MHz Sonoma 310N 351741 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-18-16
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-19-16
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 08-19-16
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-18-16
Average Power Sensor R&S NRZ-Z91 102681 08-18-16
Average Power Sensor Agilent / HP U2000 MY54270007 08-18-16
EMI Test Receive, 40 GHz R&S ESU40 100439 08-19-16
EMI Test Receive, 40 GHz R&S ESU40 100457 08-19-16
EMI Test Receive, 3 GHz R&S ESR3 101832 08-19-16

Attenuator / Switch driver HP 11713A 3748A04272 N/A
Low Pass Filter 3GHz Micro-Tronics LPS17541 009 08-18-16
Low Pass Filter 3GHz Micro-Tronics LPS17541 015 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 009 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 010 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 016 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 015 08-18-16
LISN R&S ENV-216 101836 08-19-16
LISN R&S ENV-216 101837 08-19-16
Combiner WEINSCHEL 1575 2153 08-20-16
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7. SUMMARY TABLE

RSS Section(s
FCC Part Section ) Test Description Test Limit Te.St. Test Worst Case
Condition Result
2.1049 RSS-GEN 6.6 Occupied Band width (99%) N/A Pass 1.202 MHz
2.1051, 15.247 (d) | RSS-247 55 Band Edge / Conducted -20dBc Pass | -46.036 dBm
Spurious Emission
15.247 (b)(1) RSS-247 5.4(1) TX conducted output power <21dBm Pass 13'(?;13)8 m
15.247 (a)(1) RSS-247 5.1 (1) | Hopping frequency separation > 25KHz Conducted Pass 1 MHz
15.247 (a)(1)(ii) | RSS-2475.1(4) | Number of Hopping channels | “Ore than 15 non- Pass 79
overlapping channels
15.247 (a)(2)(iii) RSS-247 5.1(4) Avg Time of Occupancy < 0.4sec Pass 0.345 sec
15.207 (a) RSS-GEN 8.8 AC Power I__m(_e conducted Section 10 Power Line Pass 38.86 dBuV
emissions conducted (QP)
15.205, 15.209 RSS-GEN 8.9 Radiated Spurious Emission < 54dBuVv/m Radiated Pass 39'3? Ac\j\li”)uV/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 1.027 0.902
Mid 2441 1.054 0.968
High 2480 1.026 0.904
Worst 1.054 0.968

8.1.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.358 1.202
Mid 2441 1.359 1.201
High 2480 1.358 1.199
Worst 1.359 1.202

8.1.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.320 1.200
Mid 2441 1.318 1.197
High 2480 1.319 1.194
Worst 1.320 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

Ewwwmn | E wu—l-inmlw S |
= 03:51% A 12, 2035 03:41 58 Mg 13, 2035
| Cates Fre: Z4GZO00900 Gz Rago 5ta: hone | Cooas Freq: L4TEI00900 GHE Rago 5t: hone
Trig: Fres Run AglHeid >180100 e Trig: FreaRun
wEGairlow #azten: 34 o8 Ragio Device: BT S #EGaircLow #Aen: 24 6B Racio Device: BTS
10 dBidiv Ref 20.00 d2m 10 dBidiv Ref 20.00 d2m
on o0
kI LTL LR IR LR RPEE SR LR L RIS BLIN T DU LL T L2 Le 2 ] LYY R
Center 2402 GHz Span 3 MHz Center 2402 GHz Span 3 MHz
#Res BW 30 kHz BVBW 300 kHz F/wWesp 100 ms #Res BW 30 kHz BVBW 300 kHz F/wWesp 100 ms
Occupled Bandwldth Total Power 20.1 dBm Occupled Bandwldth Total Power T.12 dBm
915.35 kHz 901.58 kHz
Transmit Freq Error 12.504 kHz OBW Powar 899.00 % Transmit Freq Error 15.735 kHz OBW Powar 89.00 %
x dB Bandwidth 1.027 MHz xdB -20.00 dB x dB Bandwidth 904.8 kHz xdB -20.00 dB
sTns sTns
[20dB Bandwidth] GFSK Middle CH [99% BandW|dth]] GFSK Mlddle CH
Ewwwmn | E wu—l-inmlw " ey e |
= 034034 P g 13,2015 G3:83:3% Mg 13, 2035
| Cetes Frea: 2421900300 Gz Rago 5ta: hone | Cooas Freq: La41900903 Gz Rago 5t hone
o Trig: FreeBun AglHeid >180100 e Trig: FreaRun
wEGairlow #azten: 34 o8 Ragio Device: BT S #EGaircLow #Aen: 24 6B Racio Device: BTS
10 dBidiv Ref 20.00 d2m 10 By Ref 20.00 d2m
on o0 ‘
Center 2441 GHz Span 3 MHz e T i T e s~y '~ |
#Res BW 30 kHz BVBW 300 kHz F/wWesp 100 ms #Res BW 30 kHz BVBW 300 kHz FEweep 100 ms|
Occupled Bandwldth Total Power 19.0 dBm Occupled Bandwldth Total Power T.16 dBm
944.04 kHz 968.17 kHz
Transmit Freq Error 13.965 kHz OBW Powar 899.00 % Transmit Freq Error <296 Hz OBW Powar 89.00 %
x dB Bandwidth 1.054 MHz xdB -20.00 dB x dB Bandwidth 985.9 kHz xdB -20.00 dB
sTns sTns
20dB Bandwidth] GFSK ngh CH 99% Bandwidth] G FSK ngh CH
wwm Cerup e th-—l-in \kuqllll' . ol
= 03:40:48 A 12, 2035 G335 Mg 13, 2035
| Caies Frea;: 2480900300 Gz Rago 5ta: hone | Conas Freq: L4BDI00903 GHE Rago 5ta: hone
Trig: Fres Run AglHeid >180100 e Trig: FreaRun
wEGairlow #azten: 34 o8 Ragio Device: BT S #EGaircLow #Aen: 24 6B Racio Device: BTS
10 dBidiv Ref 20.00 d2m 10 dBidiv Ref 20.00 d2m
on o0
VAU POR LB A LA ATV T LT LELE Dl PR TELT L LA LS T LFE VL
Center 248 GHz Span 3 MHz Center 248 GHz Span 3 MHz
#Res BW 30 kHz BVBW 300 kHz F/wWesp 100 ms #Res BW 30 kHz BVBW 300 kHz F/wWesp 100 ms
Occupled Bandwidth Total Power 19.7 dBm Occupled Bandwidth Total Power 7.07 dBm
912.68 kHz 903.78 kHz
Transmit Freq Error 20,634 kHz OBW Powar 899.00 % Transmit Freq Error 15.534 kHz OBW Powar 89.00 %
x dB Bandwidth 1.026 MHz xdB -20.00 dB x dB Bandwidth 899.4 kHz xdB -20.00 dB
= sTns = sTany
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Pi/4-DOPSK BANDWIDTH

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

wwm T el
03:50:07 P g 13, 2035
Rado 5t3: None

| Cates Fre: Z4GZO00900 Gz

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

yrighe Spactaan Anabyzer - Conspied T el
AL = I 03:53:3% g 13, 205
Rado 5t3: None

| Cemind Freq: 2402900000 GHE

Trig: FresRun AnglHold 180100 ew Trig: FresRun
W GaindLow #Asen: 24 B Radio Device: BTS W GeinLow #Asen: 24 B Radio Device: DTS
10 dBidiv Ref 20.00 d8m 10 dBidiv Ref 20.00 d2m
og og ‘
| |
ALIEPY 1R ITRASVRa), FI o IV T CL 111 0. LR Y TR AT X J O R FIENATIT O
Center 2402 GHz Span 3 MHz Center 2402 GHz Span 3 MHz

Trig: FreeRun AvgiHeld >180100

#Res BW 30 kHz BVBW 300 kHz F/wWesp 100 ms #Res BW 30 kHz BVBW 300 kHz F/wWesp 100 ms
Occupled Bandwldth Total Power 16.1 dBm Occupled Bandwldth Total Power 3.83 dBm
1.2016 MHz 1.2024 MHz
Transmit Freq Error 252 Hz OBW Powar 899.00 % Transmit Freq Error 691 Hz OBW Powar 99.00 %
x dB Bandwidth 1.358 MHz xdB -20.00 dB x dB Bandwidth 1.214 MHz xdB -20.00 dB
20dB Bandwidth] Pi/4- DQPSK Mlddle CH 99% Bandwidth]] Pi/4- DQPSK Mlddle CH
wwwmn i I M\-vi'\ﬂ wwwmn i - ”m‘n\"-‘»“‘
| Cetes Frea: 2421900300 Gz Radio 5t3: None | Cetes Frea: 2441900300 Gz Rago 5ta: hone

e Trig: FreaBun

Trig: FreeRun
#Anien: 24 08

AvgiHeld >1801100

w5 Gairow Ragio Device: BTS

wEGairlow #Anien: 24 08 Radio Davice: BTS wEGaircLow #Anien: 24 08 Racko Device: BTS
10 dBidiv Ref 20.00 d2m 10 dBidiv Ref 20.00 d2m
on og
center 3411 GHa T cem}‘r‘i}l!vléﬁi”""“"'"" IEE FEEEEL DL RIS R PULIN L] VR AL e an W
#Res BW 30 kHz BVBW 300 kHz F/wWesp 100 ms #Res BW 30 kHz BVBW 300 kHz F/wWesp 100 ms
Occupled Bandwldth Total Power 15.4 dBm Occupled Bandwldth Total Power 3.20 dBm
1.2008 MHz 1.2013 MHz
Transmit Freq Error 4.141 kHz OBW Powar 899.00 % Transmit Freq Error “17.001 kHz OBW Powar 99.00 %
x dB Bandwidth 1.350 MHz xdB -20.00 dB x dB Bandwidth 1.245 MHz xdB -20.00 dB
sTns sTns
[20dB Bandwidth] Pi/4- DQ PSK ngh CH [99% Bandwidth] Pi/4- DQ PSK ngh CH
Ewww Cerup e RE— Cerup =
= S g 12,201 035447 Mg 12, 2035
| Caies Frea;: 2480900300 Gz Radio 5t3: None | Caies Frea;: 2480900300 Gz Ragko 5ta: hone

e Trig: FreaBun

¥ GairLow #Asten: 24 6B Radio Device: BTS

10 dBidiv Ref 20.00 dBm
o0

10 dBidiv Ref 20.00 dBm
o0

Center 248 GHz Span 3 MHz
#Res BW 30 kHz BVBW 300 kHz F/wWesp 100 ms
Occupled Bandwidth Total Power 15.4 dBm
1.2015 MHz
Transmit Freq Error B.756 kHz OBW Powar 899.00 %
x dB Bandwidth 1.358 MHz xdB -20.00 dB
= sTns

orar gt AL S L 41 AR LR AL L T
#Res BW 30 kHz BVBW 300 kHz F/wWesp 100 ms
Occupled Bandwidth Total Fower 310 dBm
1.1985 MHz
Transmit Freq Error 1.473 kHz OBW Powar 99.00 %
x dB Bandwidth 1.245 MHz xdB -20.00 dB
= sTns
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REPORT NO: 15K21506-E3
FCC ID: ASLSMR720

DATE: AUG 25, 2015
IC ID: 649E-SMR720

8PSK BANDWIDTH

[20dB Bandwidth] 8PSK Low CH

[99% BandW|dth] 8PSK Low CH

wwmmn e | wmwymw . Lo
: 35033 P 13, 2035 35301 Mg 13, 2035
| " Comtes Froa 240240060 Gz Rago 5ta: hone | " Comtes Fros 24T2400903 Gz Rago 5t: hone
Trig: Fres Run AglHeid >180100 e Trig: FreaRun
wEGairlow #azten: 34 o8 Ragio Device: BT S - Geirow Ao 14 0O Racio Device: BTS
10 dBidiv Ref 20.00 d2m 10 dBidiv Ref 20.00 d2m
on o0
Center 2402 GHz Span 3 MHz center 2402GHz ; Span I Mz,
#Res BW 30 kHT EVEW 300 kHz #Sweep 100 ms #Res BW 30 kHT EVEW 300 kHz #Sweep 100 ms|
Occupled Bandwidth Total Power 162 dBm Occupled Bandwidth Total Power 3.77 dBm
1.1814 MHz 1.2004 MHz
Transmit Freq Error 15.190 kHz OBW Powar 899.00 % Transmit Freq Error 12,610 kHz OBW Powar 89.00 %
x dB Bandwidth 1.320 MHz xdB -20.00 dB x dB Bandwidth 1.275 MHz xdB -20.00 dB
sTns sTns

20dB Bandwidth] 8PSK Middle CH

WWW MH

==
03:50:44 P g 13, 2035

99% Bandwidth]] 8PSK Middle CH

WWW MH

==
035301 g 13, 205

| * Cemter Prog: 2441900800 Gz Rago 5ta: hone | * Cemter Prog: 2441900800 Gz Rago 5ta: hone
Trig: Fres Run AglHeid >180100 e Trig: FreaBun
wEGairlow shten 2408 Racko Device: BTS wEGaircLow #Asten: 14 0O Racko Device: BTS
10 dBidiv Ref 20.00 d2m 10 dBidiv Ref 20.00 d2m
on o0
T RACRTIL EFEIANTIET | EFEVR LTINS TN ERALER TR, L PEFEREL 1T LI
Center 2441 GHz Span 3 MHz Center 2441 GHz Span 3 MHz
#Res BW 30 kHz BVBW 300 kHz F/wWesp 100 ms #Res BW 30 kHz BVBW 300 kHz F/wWesp 100 ms
Occupled Bandwidth Total Power 15.5 dBm Occupled Bandwidth Total Power 3.24 dBm
1.1814 MHz 1.1969 MHz
Transmit Freq Error 19.253 kHz OBW Powar 899.00 % Transmit Freq Error 26.772 kHz OBW Powar 99.00 %
x dB Bandwidth 1.318 MHz xdB -20.00 dB x dB Bandwidth 1.216 MHz xdB -20.00 dB
sTns sTns

[20dB Bandwidth] 8PS ngh CH

EWWW MH

| cmrr-q ZABDI00I09 GHz

==
03:48:58 P g 13, 205
Rado 5t3: None

[99% Bandwidth] 8PSK ngh CH

WWW MH

==
03:543 P g 13, 205
Rado 5t3: None

Trig: Fres Run AglHeid >180100 e Trig: FreaBu
wEGairlow shten 2408 Racko Device: BTS wEGaircLow #Asten: 14 0O Racko Device: BTS
10 dBidiv Ref 20.00 d2m 10 dBidiv Ref 20.00 d2m
on o0 ‘
YPPCYTIN St 8 PRELL DR VAR SRR AL STLIPIELLA A HIE ik LA UL, | S0 Lt LR LT

Center 248 GHz Span 3 MHz Center 248 GHz Span 3 MHz
#Res BW 30 kHz BVBW 300 kHz F/wWesp 100 ms #Res BW 30 kHz BVBW 300 kHz F/wWesp 100 ms

Occupled Bandwidth Total Power 15.6 dBm Occupled Bandwidth Total Power 2.81 dBm

1.1811 MHz 1.1935 MHz

Transmit Freq Error 23,863 kHz OBW Powar 899.00 % Transmit Freq Error 20.376 kHz OBW Powar 99.00 %

x dB Bandwidth 1.319 MHz xdB -20.00 dB x dB Bandwidth 1.352 MHz xdB -20.00 dB
= sTns = sTns
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

8.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 5.1(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 mWw.

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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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

HOPPING FREQUENCY SEPARATION PLOT

BE Keysight Spectrum Analyzer - Swept SA ==

RL [ RF [s0@ bpC | [ [ SENSE:INT] I ALIGN AUTO | 02:45:12 PM Aug 12, 2015

#Avg Type: RMS TRACE 21456

Wi Trig: Free Run Avg|Held:>100/100 TYRE|M it

| E’égifﬂgi o Atten: 24 dB DET|P NNHN N

Ref Offset 6.3 dB AMkr2 1.000 0 MHz

1L%gB.fdiv Ref 20.00 dBm -0.001 dB
10.0
0.00
-10.0
200
300
400
500
-B0.0
700

Center 2.441000 GHz Span 3.000 MIHz

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

IMSG STATUS
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

8.3. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-247 5.1(4)

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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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

NUMBER OF HOPPING CHANNELS PLOTS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

BE Keysight Spectrum Analyzer - Swept SA ===
RL [ RF [soe boc | [ [ SENSE:INT] | ALIGN AUTO | 01:55:32 PM Aug 10, 2015
| #Avg Type: RMS TRACE 3456
. ~— Trig: Free Run Avg|Hold:>100/100 TYPE| M AR
PNO: Fast ( e
| FGainiLow Atten: 24 dB DET|P MR
Ref Offset 6.3 dB
10 dBidiv.~ Ref 20.00 dBm
] [ U
100
0.00
-100
200
300
-40.0
500
-60.0
700
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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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015

FCC ID: ASLSMR720 IC ID: 649E-SMR720
Kiright Specteum Aalyaes - Smept S
Rl 06D ALIGN AUTO
#2vg Type: RMS
FNG Wide o0 Trig: FreeRun AvglHold:>100100
IF Gain:Low Atten: 24 4B
Ref Offset 6.3 dB
10 dB/dlv - Rel 20,00 dBm
Log
st
1> SEGMENT
2400 to 2430 MHz
art 2.40000 GHz Stop 2.43000 GHz
El!es BW 300 kHz #VBW 3.0 MHz Sweep 2.667 ms (40001 pts]
Iuo,c STATUS
Kiyight Spectium Analyzes - Swept S4 i i i i : l= e
HL B 508 DC SENSL:ENT, ALIGH AUTO 82:35:21 PH Aug 12,2015
| ) A pe: RMS TRACE] 56
PNG:wnds oo Trig: Free Run AvgHeld:= 1001100 -;E :'4 AN
IFGain:Low Atten: 24 0B oe
Ref Offset 6.3 dB
10 d8idiv - Ref 20,00 dBm
Log
nd
2" SEGMENT
2430 to 2460 MHz
rt 2.43000 GHz Stop 2.46000 GHz
ms BW 300 kHz #VBW 3.0 MHz Sweep 2.667 ms (40001 pts)
s s
Kiyight Spectium Analyzes - Smrpt SA : : : : : =
[ [ sen i< SENSE:INT ALIGH AUTD 02:32:17 PHAug 12, 2015
| vg Type: RMS TRACE[] 3456
PNO:Wide o 17l Free Run Avg[Hold:>100100 TivE E ......
IFGain: ow Atten: 24 dB oeT
Ref Offzet 83 dB
0 deidiv - Ref 20,00 dBm
Log
rd
3" SEGMENT
2460 to 2482 MHz
rt 246000 GHz Stop 2.48200 GHz
ﬁ:s BW 300 kHz #VBW 3.0 MHz Sweep 2,667 ms (40001 pts)
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REPORT NO: 15K21506-E3
FCC ID: ASLSMR720

DATE: AUG 25, 2015
IC ID: 649E-SMR720

8.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-247 5.1(4)

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 1.638 17 0.278460 0.4 -0.1215
DH5 2.882 12 0.345840 0.4 -0.0542
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 1.638 4.25 0.069615 0.4 -0.33039
DH5 2.882 3 0.086460 0.4 -0.31354
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015

FCC ID: ABLSMR720 IC ID: 649E-SMR720
BE Keysight Spectrum Analyzer - Swept SA @@@-_
RL [ RF [soe bc | [ [ SENSE:INT] [ ALIGN AUTO | 02:37:07 PMAug 12, 2015
Trig Delay-50.0 s #Avg Type: RMS TF'ACE( 3456
PNO: Fast -»— Trig: RF Burst
IFGain:Low Atten: 24 dB |
Ref Offset 6.3 dB AMkr2 382.0 us
10dBiciv  Ref 20.00 dBm -0.10 dB
Log
100
0.00
-10.0
DH1
-20.0
Pulse Width e
-40.0
-50.0
-60.0 im
-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 | 02:43:46 PM Aug 12, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: FreeRun TYPE| WIAAAAAAY
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
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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REPORT NO: 15K21506-E3
FCC ID: ASLSMR720

DATE: AUG 25, 2015
IC ID: 649E-SMR720

BE Keysight Spectrum Analyzer - Swept SA @@@-_
RL [ RF [soe bc | [ [ SENSE:INT] [ ALIGN AUTO | 02:38:19 PMAug 12, 2015
Trig Delay-200.0 ps #Avg Type: RMS TF'ACE( 3456
PNO: Fast -»— Trig: RF Burst
IFGain:Low Atten: 24 dB INNNN
AMkr2 1.638 ms
Ref Offset6.3 dB
10 geiciv_Ref 20.00 dBm 0.08 dB
100
0.00
-10.0
DH3
-20.0
Pulse Width e
-40.0
-50.0
-60.0
oct--ttt4-t4t -
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 | 02:43:15 PMAug 12, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: FreeRun TYPE| WIAAAAAAY
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
5000 Hi—— -
-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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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015

FCC ID: ASLSMR720 IC ID: 649E-SMR720
BE Keysight Spectrum Analyzer - Swept SA @@@-_
RL [ RF [soe bc | [ [ SENSE:INT] [ ALIGN AUTO | 02:39:08 PM Aug 12, 2015
Trig Delay-300.0 ps #Avg Type: RMS TF'ACE( 3456
PNO: Fast -»— Trig: RF Burst
IFGain:Low Atten: 24 dB
AMKr2 2.882 ms
Ref Offset6.3 dB
10dBiciv  Ref 20.00 dBm 0.14 dB
Log ‘
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 | 02:42:44 PM Aug 12, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: FreeRun TYPE| WAV
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: AUG 25, 2015
IC ID: 649E-SMR720

REPORT NO: 15K21506-E3
FCC ID: ASLSMR720

8.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)
RSS-247 5.4(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 13.496 21 -7.504
Middle 2441 12.799 21 -8.201
High 2480 13.201 21 -7.799
Worst 13.496 21 -7.504
8.5.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency Output Power Limit Margin
Channel [MHz] [dBm] [dBm] [dB]
Low 2402 11.253 21 -9.747
Middle 2441 10.949 21 -10.051
High 2480 11.011 21 -9.989
Worst 11.253 21 -9.747
8.5.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency Output Power Limit Margin
[MHZz] [dBm] [dBm] [dB]
Low 2402 11.712 21 -9.288
Middle 2441 11.417 21 -9.583
High 2480 11.461 21 -9.539
Worst 11.712 21 -9.288
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

8.5.4. OUTPUT POWER PLOTS

GESK OUTPUT POWER

Kryright Spectnam Anabyer - Swept G4
L ® E o
®Avg Type: RM S
PRO: Famt =e=  Trig: Free Run AvgiHold: 100100
IFGain-Low Arten: 24 dB
Ref Offset 6.3 d8.
I'c cBrdiv - Ref 20,00 dBm
og
Low CH
Center 2.402000 GHz ‘Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts!
Kiryright Specteum Anakymes - Senpt 54
AL = ALIG &
SAvg Type: RMS
THO- Fas —+— Trig: FreeRun AvglHeld: 1000100
IFGain:Low Arten: 24 dB
Ref Offset 6.3 dB Mkr1
10 dBidiv Ref 20.00 dBm
Middle CH
Center 2.441000 GHz ) i i " Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pls!
sy STATUS
Kinyright Spectrm Anatyzes - Seept £ R
AL R 1 ALIGN & 014523 PMAug 10, 2005
Zavg Type: RMS ! E -
RO Fas —»— Trig: FreaRun Avg|Held: 100100 m
IFGain:Low Arten: 24 dB L
Ref Offset 6.3 dB Mkr1 2
10 dBidiv 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!‘
esa staTus
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

Pi/4-DPSK OUTPUT POWER

Karyright Spactrum Anabyzer - Surpt S5
i ppa— o - p—
#Avg Type: RMS '
RO Fam v  Trig: FreeRun AvglHold: 160160
IFGain:Low Atten: 24 dB
Ref Offset 6.3 0B " 1 2.40
[0gEiely__Ref 20.00 dBm
of
Pi/4-DPSK
Low CH
Center 2.402000 GHz i ~ Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
ursc STATUS
Kepighi 5 Tt S == ren
RL NEE-INT [ N AT 014217 PHAug 10, 2015
#Avg Type: RMS L
PG Fast e Trig: FreeRun Avg|Hold: 1001100
IFGainLow Atten: 24 dB
Ref Offset 6.3 dB Wkrl 2
i deidiy Ref 20,00 dBm
Log - - -
Pi/4-DPSK
Middle CH
Center 2441000 GHz Span 5.000 MHz.
[#Res BW 2.0 MHz #VEW 50 MHz Sweep 1.333 ms (20001 pts)
s 5T, 5
Worypiht Spectrum Anabye - Seept Sh
i
FHO Fast ~a=  Trig: Free Run
IFGain:Low Aren: 24 dB
Ref Offset 6.3 dB
10devdy Ref 20.00 dBm
Log
Pi/4-DPSK
High CH
iCenter 2.480000 GHz ~ Span 5.000 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
s STAI
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REPORT NO: 15K21506-E3
FCC ID: ASLSMR720

DATE: AUG 25, 2015
IC ID: 649E-SMR720

8PSK OUTPUT POWER

Keysight Spectrum Asakrer - Swept 54 [E=R =N ==
RL HE 500 OC ALIGN AUTO 01:41:57 PMALG 10, 2015
#Avg Type: RMS. TRAGE[T 23456
PG Fast ~—  Trig: Free Run AvglHold: 100100
IFGaln:Low Atten: 24 dB
Ref Offset 6.3 dB Akt 2.4
10 deidv Ref 20.00 dBm
Leg
Low CH
Center 2.402000 GHz Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 plzs!
Keysight Spectrum Analyzer - Swept 34 ——
RL RF 500 D LIGN AU 014404 PM A 10, 2015
] #Avg Type: RMS TRACE o0
FHG: Fast - Trig: Fres Run Avg|Hold: 100/100 B
IFGainLow Atten: 24 dB P
Ref Offset 6.3 dB Mkr1 2
La cBidiv - 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 pts)
s
Keysight Specteum Anakezer - Swept S4
RL RF 300 DC ALIGN AT 014
| SAvg Type: RMS
PG East ~e- Trigi FreeRun AvglHold: 100100
I Gain;Law Atten: 24 dB
Ref Offzet 6.3 dB Mkr1 2.480
tg‘:srdr.- Ref 20.00 dBm
High CH
Center 2420000 GHz Span 5.000 MHz
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 plzs!
s STaTUS
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REPORT NO: 15K21506-E3
FCC ID: ASLSMR720

DATE: AUG 25, 2015
IC ID: 649E-SMR720

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

8.6.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 13.19 20.86
Middle 2441 12.53 17.92
High 2480 12.94 19.67
8.6.2. DATA RATE PI/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 8.84 7.66
Middle 2441 8.56 7.17
High 2480 8.59 7.23

8.6.3. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 8.96 7.87
Middle 2441 8.66 7.35
High 2480 8.72 7.44
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

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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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

8.7.1. BASIC DATA RATE GFSK MODULATION

GFSK Mode

[GFSK] Low Channel BandEdge [GFSK] Low Channel Spurlous

RE—— B p— B

| 2Avg Type RN | vy Type: RMS
B Wige e Trig: FresRun AvglHoid 1005 P Fas e Trig: FresBun AvgiHoic 100/100
Iz Low Atien: 34 B e Low Atien: 24 G
RenCnsetss e Mkt 2.2 Ref Offset 6.3 66 MKrZ 2
(cdniis  Ref 2000 dBm 1045/ Ref 20,00 dBm
Log od | v
|
Start 30 MHz Stop 26,50 GHz
#Res BW 100 kHz #VEBW 300 kHz Sweep 972.3 ms (40001 pts)
1N i 24017GHz 12820 dBm
-; L] f 262724 GHz 51442 dm
4
5
]
7
]
9
Center 2400000 GHz Span 10.00 MHz ]
[¥Res B 100 kHz WVBW 300 kHz Sweep 5.333 ms (10001 pts| .

RE—— B wmm :-ul

[GFSK] Middle Channel BandEdge [GFSK] Middle Channel Spurlous

2Avy Type: ANS

PR Whte e Trig: FresRun A 'h‘:.'u fre m:sl.. e Trig: FreaRun AvgiHeid 100500
I Low Atien: 34 B G Low Atien: 24 o
ot Creet63 a8 ki1 2.240 85 . o
‘cdiidic Ref 20,00 dBm - 0 dBdiv Ref 20,00 dBm
't th
L] I
[
|
}
|
|
l ¢
i
Start 30 Mz Stop 26.50 GHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
l’HHM'
[ TAH4GH: 12068 dBm
l? LR W/IIGH: 51092 dm
4
8
8
7
]
9
Center 2441000 GHz Span 5.000 MHz L.
[#Res BW 100 kHz FVEW 300 kHz Sweep 2667 ms (10001 pts 3

[GFSK] High Channel BandEdge [GFSK] High Channel Spurlous

RE—— B wmm :-ul

2Avy Type: RM3

ncnlu e Trig: FresBun An 'h‘:.'u fhi m:sl.. e Trig: FreaRun AvgHoic 100/00
I Low Atien: 34 B G Low Atien: 24 G
Ref Offtset 6.3 a8 L 8.3 e
‘cdiidic Ref 20,00 dBm 0 dBdiv  Ref 20,00 dBm
't ol [
|
[
|
}
|
|
|
[ L
Start 30 MHz Stop 26,50 GHz|
#Res BW 100 kHz #VEW 300 kHz Sweep 973.3 ms (40001 pts)
1N r 24806GH: 12311 dBm
? L] 4 262247 GHz $1.571 dDm
4
8
]
7
]
9
Center 2483500 GHz Span 10.00 MHz L.
[¥Res B 100 kHz WVBW 300 kHz Sweep 5.333 ms (10001 pts| 3

Page 32 of 69

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: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

BandEdge Emission at GFSK Hopping Mode

[GFSK Hopping Mode] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA BN
RL | RF |soe bc | | | SENSE:INT| | ALIGN AUTO | 02:58:17 PMAug 12, 2015
#Avg Type: RMS TRAGE 3456
PNO: Wide —s— Trig: Free Run Avg|Hold: 100/100 TYPE| M trrfift
IFGain:Low Atten: 24 dB DET|P NNNNN
Mkr1 2.399 930 GHz
Ref Offset 6.3 dB
10 desdiv - Ref 20,00 dBm -48.647 dBm
JLog
100
0.00 R
=774 dB
100
200
300
400
=00 q
600 | A A
700
Center 2.400000 GHz Span 10.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 35.333 ms (10001 pts;
IMSG STATUS
[GFSK Hopping Mode] High Channel BandEdge
B Keysight Spectrum Analyzer - Swept SA (===
RL | RF [s0a boc | | | SENSE:INT] [ ALIGN AUTO | 03:04:08 PMAug 12, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide +»— Trig: FreeRun Avg|Hold: 100/100 WPE’;‘ """"""""
IFGain:Low Atten: 24 dB DET|P NN NN N
Mkr1 2.483 600 GHz
Ref Offset 6.3 dB
10 dBidiv  Ref 20.00 dBm -51.995 dBm
JILog
0.0
0,00
-7 .74 cibmg
100
200
300
400
00 y ’
700
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (10001 pts;
IMSG STATUS
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
IC ID: 649E-SMR720

FCC ID: ASLSMR720

Pl/4-DOPSK Mode

[P1/4-DQPSK] Low Channel BandEdge [PI/4-DQPSK] Low Channel Spurlous

o :-wu

R ——
7| 2AvD Type RMS

3 Trpe
ncvmlm e Trig: FrasRun et Mgt oy T Fas we Trig FreaRun AvglHeld: 100100
Iz Low Atien: 34 G T Low Atien: 24 G
Ref Otset6:3 c Wk Ref Offset6.3 €6
PR et 104801y Ref 20,00 dBm
| &
|
Start 30 Mz Stop 26.50 GHz|
4 #Res BV 100 Kz #VEW 300 kHz Sweep 973.3 ms (40001 pts)
HH“M'
24017 GHz 8475 dBm
b 1 J 262043GHz  -5125240m
3
4
5
H
7
9
Center 2400000 GHz Span 10.00 MHz L.
[¥Res BIN 100 kHz VEW 300 kHz Sweep 5333 ms (10001 pts) s
-

wmu—- :uwu

PI/4 DQPSK] Middle Channel BandEdge _ PI/4 DQPSK]Middle Channel Spurlous

qu—w St i

7| 2Av] Type: ANS
Fass wwe  Trig: FresBun AvgiHelc 10000

2Avy Type AN

ncvmlm e Trig: FreaBun it T
Iz Low Atien: 34 B T Low Atien: 24 G
At Oftsets on Wikri 2.440 85 Ref Offsetf3 6B
PR et 1045 Ref 20,00 dBm
| o
i
Start 30 MHz Stop 26,50 GHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 972.3 ms (40001 pts)
| I I S N 1) 507 S
[ TA0BGH: 7753 dBm
=yt W/EIGH 51457 dm
4
5
8
7
]
] | | ] ] ] 9
Center 2441000 GHz Span 5.000 MHz L.
[#Res BW 100 kHz FVEW 300 kHz Sweep 2667 ms (10001 pts) 3

[PI/4 DQPSK] H|gh Channel BandEdge [PI/4 DQPSK] ngh Channel Spurlous

o :-wu

me Soept 34
| 2Avg Type RN E| Ay Type: RMS
O Whse wwe  Trig: FreaPRun et Mgt oy i3 . Trig: FresRun AvglHeld: 100100
Iz Low Atien: 34 B G Low Atien: 24 G
Ref Otset6:3 c Wk Ref Offset6.3 €6
PR et 10480y Ref 20,00 dBm
| g
I
Start 30 MRz Stop 26,50 GHz|
#Res BV 100 Kz #VEW 300 kHz Sweep 973.3 ms {40001 pts)
Ium_wm-
¢ 24708 GHz 7478 dBm
s N i 2WOTOEGHz 61546 dDm
F]
4
5
]
7
]
9
Center 2483500 GHz Span 10.00 MHz L.
[¥Res B 100 kHz WVBW 300 kHz Sweep 5333 ms (10001 pts) 3
- -
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DATE: AUG 25, 2015

REPORT NO: 15K21506-E3
IC ID: 649E-SMR720

FCC ID: ASLSMR720

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 bc | | [ sENSE:INT] ALIGN AUTO | 03:09:51 PM Aug 12, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide +—»— Trig: FreeRun Avg|Held: 100/100 TYPE|M WA
IFGain:Low Atten: 24 dB DET|P NNNNN
Mkr1 2.399 537 GHz
Ref Offset6.3 dB
10dBidlv - Ref 20.00 dBm -47.168 dBm
JLog
100
0.00
-10.0 21T aE
-20.0
-30.0
-40.0
-50.0
60.0 sttt
-70.0
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (10001 pts
IMSG STATUS

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

BE Keysight Spectrum Analyzer - Swept SA o e ]
RL | RF [soa bc | | | SENSE:INT] [ ALIGN AUTO | 03:12:21 PMAug 12, 2015
#Avg Type: RMS TRACE| 3456
PNO: Wide —w— Trig: FreeRun Avg|Hold: 100/100 TYPE| M
IFGain:Low Atten: 24 dB DET|P N NMNMN N
Ref Dffset 6.3 dB Mkr1 2.483 644 GHz
10 dBidiv. - Ref 20.00 dBm -56.250 dBm
JLog
100
0.00
-10.0 EPRRIEE |
-20.0
-30.0
-40.0
-a0.0 . .
-E0.0 - -
)
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (10001 pts
IMSG STATUS

Page 35 of 69

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.



DATE: AUG 25, 2015

REPORT NO: 15K21506-E3
IC ID: 649E-SMR720

FCC ID: ASLSMR720

8PSK Mode

[BPSK] Low Channel BandEdge [8PSK] Low Channel Spurlous

wmw B

2Avy Type: RM3

| ZAvD Type: RN3
e e Trig: FresRun AvgiHoic 100100 P Fas e Trig: FresBun AvgiHoic 100/100
|HDH:LW Atien: 34 G e Low Atien: 24 G
cdnidic Ref 20,00 dBm & B Ref 20,00 dBm
" 4 2
L
Start 30 MHz Stop 26,50 GHz
#Res BV 100 kHz #VBW 300 kHz Sweep 973.3 ms {40001 pis)
’ I S Y I S S A <N I (V) I 1
TN ’ 24017 GHz 8322 dBm
= N ' 2W256GHz 61530 dDm
3
¥ 4
5
H
7
]
9
Center 2400000 GHz Span 10.00 MHz ]
[¥Res B 100 kHz FVBW 300 kHz Sweep 5.333 ms (10001 pts| 3
” p—

ST

8PSK] Middle Channel BandEdge — 8PSK] Middle Channel Spurlous

wmm :-ul

wmw B

M\'i Trpe: A

e I e Trig: FresBun An ;’nﬂ':"mm m_,L‘ e Trig: FresBun AvgHois front
|HDH:I.W Atien: 34 B G Low Atien: 24 G
ot Creet63 a8 Wk 2.440 85 tomea kT
odnidie Ref 20,00 dBm ol -- 10 aBd Ref 20,00 dBm
t ¢
I
|
|
|
l L
| -
|
Start 30 MHz Stop 26.50 GHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
| S S A 5 51 5, S
[ 2440 8 GHz 7481 dBm
=yt W/HMOIGH: 5108 dm
4
8
8
7
]
9
Center 2441000 GHz 5,000 MHz L.
[#Res BW 100 kHz FVEW 300 kHz Sweep 2667 ms (10001 pts 3
-

ST

[8PSK] High Channel BandEdge [8PSK] High Channel Spurlous

o :-u-

wmw “Iﬂ ol
a330s g 1, 018
| A Type ANS Trace] o ] £aug Type
e e Trig: FresRun AvgiHoic 100100 P Fas e Trig FreaRun AvgHois front
|HDH:LW Atien: 34 B G Low Atien: 24 o
‘cdiidic Ref 20,00 dBm 1o |8 liv__Ref 20.00 dBm
[ | 0
| {)
I
|
|
|
|
[ ¢
!
Start 30 MHz 26,50 GHz|
#Res BW 100 kHz #VEW 300 kHz Sweep 972.3 ms (40001 pts)
luHHM'
Y [ 2480 6 GHz 7 450 dBm
_ I /ANTGH: 5173
3
4
8
8
7
]
9
Center 2483500 GHz 10.00 MHz L.
[#Res BW 100 kHz FVEW 300 kHz Sweep 5.333 ms (10001 pts 3
s sums

s
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

BandEdge Emission at 8PSK Hopping Mode

[BPSK Hopping Mode] Low Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA R
RL | RF |s0e bc | | | SENSE:INT] | ALIGN AUTO | 03:19:30 PMAug 12, 2015
#Avg Type: RMS TRACE 3456
Wi — Trig: FreeRun Avg|Hold:>100/100 TYPE| M
E%%Hg; ™ Atten: 24 dB DET|P MM NN N
Mkr1 2.399 514 GHz
Ref Offset 6.3 dB
10 dBiiv  Ref 20.00 dBm -46.036 dBm
ILog
10.0
0.00
-10.0 s
200
30,0
40,0 .
50,0 Pl d
0.0 gk
70,0
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (10001 pts
IMSG STATUS
[BPSK Hopping Mode] High Channel BandEdge
BB Keysight Spectrum Analyzer - Swept SA ==
RL | RF [soe bc | | | SENSE:INT] | ALIGN AUTO | 03:21:51 PMAug 12,2015
‘ #Avg Type: RMS TRACE] 3456
PNO: Wide —»— Trig: FreeRun Avg|Hold: 100/100 TYPE[MWARAAMA
IFGain:Low Atten: 24 dB DET|P NNNNN
Mkr1 2.483 548 GHz
Ref Offset 6.3 dB
10deidly  Ref 20.00 dBm -55.647 dBm
ILog
10.0
0.00
-10.0 e
200
300
-40.0
40,0 ’
0.0 R vy (T FR— -
700
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (10001 pts’

STATUS

IMSG
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209
IC RSS-GEN Clause 8.9 (Transmitter)
IC RSS-GEN Clause 7 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uvV/m) at 3 m (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 C63.10. 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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REPORT NO: 15K21506-E3
FCC ID: ASLSMR720

DATE: AUG 25, 2015
IC ID: 649E-SMR720

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

| 55Ul SUWON Lob Chamber !

19 Aug 2815  16:89
115}
165/
L - I.
g5/ : : : ; : : : J
|
R I
£ 89 e
H r |
£ o
= |
@ ’

. . ,j.
35
2. 18 .5MHz/ 2.415
ieney (GHz)
HORIZONTAL DATA
Trace Markers
Marker Frequency Meter Det 3117(0016 Path_2_10 Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724)_150 dB Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 619 (dBuV/m) (dBuV/m)
1 *2.39 37.83 Pk 31.8 -22.8 46.83 - - 74 -27.17 16 100 H
2 *2.377 41.14 Pk 31.8 -22.8 50.14 - - 74 -23.86 16 100 H
3 *2.39 28.7 V1TV 31.8 -22.8 37.7 54 -16.3 - 16 100 H
4 *2.365 29.09 V1TV 31.8 -22.8 38.09 54 -15.91 16 100 H
* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector
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REPORT NO: 15K21506-E3
FCC ID: ASLSMR720

DATE: AUG 25, 2015
IC ID: 649E-SMR720

VERTICAL PEAK AND AVERAGE PLOT

SeUL SUWON Lob Chamber

i 19 Aug 2815 16:16: 36
Restricted Bondedge
o Project Number: 15K21586
115} Client:S g
Config:EUT / cradle
Mode :BT_BE_GFZ<_U_2482
1085/ Tested by:Steven Kim
951
§ es|
]
= c
€
3 g
2
551
A e st st e ety fongian 7 Barimiiomtoen
1 E}
35 ° =
2. 18.5MHz/ 2.415
Frequency (GHz)
Fangs (iHz! REUAEY Raf/fitn Datifvg Mode e Fis  $apufods Posidion Rarge (GHs) FELAE Aefifttn  Dabifg Mode Ca— Pta  t5ups'fode Position
VERTICAL DATA
Trace Markers
Marker Frequency Meter Det 3117(0016 Path_2_10 Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724)_150 dB Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 619 (dBuV/m) (dBuV/m)
1 *2.39 37.61 Pk 31.8 -22.8 46.61 - - 74 -27.39 200 151 \
2 *2.357 41.37 Pk 31.7 -22.8 50.27 - - 74 -23.73 200 151 \
3 *2.39 28.64 V1TV 31.8 -22.8 37.64 54 -16.36 - - 200 151 \
4 *2.358 29.11 V1TV 31.7 -22.8 38.01 54 -15.99 200 151 \

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

Pk - Peak detector
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REPORT NO: 15K21506-E3

DATE: AUG 25, 2015
FCC ID: ASLSMR720

IC ID: 649E-SMR720

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

125 UL SUWON Lob Chomber 1 19 Aug 2815 16:23:48
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imncy (GHz)
Fange UiHzl REUAEY RefsFitn Datifva Hode e Fla Farge (GHz) FELAEY Aefifttn  Dabifg Mode - Pta  t5ups'fode  Position
2 dbe2 163 =B M V018 FERK/LogPar-lides  Bmeclfutcd EERI 4 L ) & o it I
HORIZONTAL DATA
Trace Markers
Marker Frequency Meter Det 3117(0016 Path_2_10 Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724)_150 dB Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 619 (dBuv/m) (dBuv/m)
1 *2.484 39.7 Pk 32 -22.6 49.1 74 -24.9 13 100 H
2 2.559 41.21 Pk 32 -22.6 50.61 - - 74 -23.39 13 100 H
3 *2.484 29.91 V1TV 32 -22.6 39.31 54 -14.69 - - 13 100 H
4 *2.484 29.96 V1TV 32 -22.6 39.36 54 -14.64 13 100 H

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

Pk - Peak detector
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

VERTICAL PEAK AND AVERAGE PLOT

125 UL SUWON Lob Chomber 1 19 Aug 20815 16:29:58
) Restricted Bandedge
o Project Number: 15K2 1586

1151 H £ 3 Client:3 ]

Config:E / crodle
Mode BT GF5<_U_2488

165/ i : : Tested by:Steven Kim
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Frequency (GHz)
Fange Uizl RELEU RefsFitn Datifvg Hode e Fis  thpulods Position | Feage (G [T Ruf/Rttn  Detifg Made o Fis  $5upsifode  Position
VERTICAL DATA
Trace Markers
Marker Frequency Meter Det 3117(0016 Path_2_10 Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724)_150 dB Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 619 (dBuv/m) (dBuv/m)
1 *2.484 38.5 Pk 32 -22.6 47.9 - - 74 -26.1 188 100 \
2 2.519 40.96 Pk 32 -22.6 50.36 - - 74 -23.64 188 100 \
3 *2.484 28.78 V1TV 32 -22.6 38.18 54 -15.82 - - 188 100 \
4 *2.484 28.87 V1TV 32 -22.6 38.27 54 -15.73 - - 188 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

| 1 UL _SUWON Lab Chomber ! 19 Aug 2815  15:50:21
' ' Radioted Emissions 3-Meters
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1 @ k]
Frequency (GHz)
[ _lange Hz) H.N-'\Bil l?gf-‘-'ﬂlln Det/Avg Hode IS-Qen P1.= {?mv’lode F.ns-l.-sﬂ | R'_r\ge (GHe) . VEU".W. Hz.fa’ff'.h Det/Prg Mode Iiueen . Ps l?\-vy"hde P.oa-t.-nn
| 1 UL _SUWON Lab Chomber ! 19 Aug 2815  15:50:21
' ' Radioted Emissions 3-Meters
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du .................................................................................................................................
1 @ k]
Frequency (GHz)
Fange (Hz) REWARY Ref/Pitn  Det/Avg Hode Swmep Pts  #pHode  FPosition | Rorge (GHz) L Ref/fttn  Det/Pg Mode Sueep Pts  $owpsfode 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: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117(00168 Path_3 Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 724)_15061 Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 9 (dBuv/m)
1 *4.804 28.6 PK 34 -29.8 32.8 - - 74 -41.2 0-360 200 H
4 7.206 26.45 PK 35.7 -25.4 36.75 - - 74 -37.25 0-360 200 H
5 9.608 22.72 PK 37 -21 38.72 - - 74 -35.28 0-360 200 H
2 *4.803 27.78 PK 34 -29.8 31.98 - - 74 -42.02 0-360 200 \
3 7.206 25.86 PK 35.7 -25.4 36.16 - - 74 -37.84 0-360 100 \
6 9.607 22.6 PK 37 -21 38.6 - - 74 -35.4 0-360 200 \

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

PK — Peak detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limt (54dBuV/m).
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

MID CHANNEL HORIZONTAL

| 1 UL _SUWON Lab Chomber ! 19 Aug 2815  15:18:55
Radiated Emissions 3-Meters
: ; i Preject Number: 15K21506
189 ! : ! | €1 ient: Sarsung
i £ £ Config:EUT / crodle
Mode:BET_GFSK_HaRM_2441
=T i i i | Tested by:Steven Kim
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du ....................................................................................................................................................................................................................................................................
1 =] 18
Frequency (GHz)
[ etz RN Ref/fitn  Det/fvg fode Semep Fis ¥ipsfode Fosition | Fage () FEWAEW Ref/Rttn  Detfreg Mode Sueep Pts Wupsifode  FPosition
| 1 UL _SUWON Lab Chomber ! 19 Aug 2815  15:18:55
Radiated Emissions 3-Meters
: ; i Preject Number: 15K21506
189 ! : ! | €1 ient: Sarsung
| I I Config:EUT / codle
Mode:BET_GFSK_HaRM_2441
=T | Tested by:Steven Kim
BA|
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du ...............................................................................................................................................................................................................................................................
1 =] 18
Frequency (GHz)
fange () BN Ref/Pitn  Det/Ava fode Seeep Fia  fopsode FPositin | Fange (6t FWAR  Aef/Rttn  Detig Mode Suecp Ptz #oupsfode  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: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117(00168 Path_3 Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 724)_15061 Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 9 (dBuv/m)
1 *4.883 27.84 PK 34 -29.1 32.74 - - 74 -41.26 0-360 100 H
3 *7.323 26.67 PK 35.8 -25.6 36.87 - - 74 -37.13 0-360 200 H
5 9.764 23.1 PK 37.2 -22 38.3 - - 74 -35.7 0-360 100 H
2 *4.881 27.9 PK 34 -29.1 32.8 - - 74 -41.2 0-360 200 \
4 *7.323 26.88 PK 35.8 -25.6 37.08 - - 74 -36.92 0-360 100 \
6 9.764 22.47 PK 37.2 -22 37.67 - - 74 -36.33 0-360 100 \

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

PK — Peak detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limt (54dBuV/m).
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

HIGH CHANNEL HORIZONTAL

'II“UL SUWON Lob Chomber 1 19 Aug 2815 16:33: 31
Radiated Emissions 3-Meters
: ; i Project Number: 15K21506
189 ! : ! | €1 ient: Sarsung
i £ £ Config:EUT / crodle
Mode:BET_GFSK_HaRM_2488
=T i i i | Tested by:Steven Kim
BA|
]
t 78
=)
N
.
Q
2
3
=3
[+<]
o
du ....................................................................................................................................................................................................................................................................
1 =] 18
Frequency (GHz)
[ etz RN Ref/fitn  Det/fvg fode Semep Fis ¥ipsfode Fosition | Fage () FEWAEW Ref/Rttn  Detfreg Mode Sueep Pts Wupsifode  FPosition
'II“UL SUWON Lob Chomber 1 19 Aug 2815 16:33: 31
Radiated Emissions 3-Meters
: ; i Project Number: 15K21506
189 ! : ! | €1 ient: Sarsung
| I I Config:EUT / codle
Mode:BET_GFSK_HaRM_2488
=T | Tested by:Steven Kim
BA|
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du ...............................................................................................................................................................................................................................................................
1 =] 18
Frequency (GHz)
fange () BN Ref/Pitn  Det/Ava fode Seeep Fia  fopsode FPositin | Fange (6t FWAR  Aef/Rttn  Detig Mode Sueep Ptz #oupsfode  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: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117(00168 Path_3 Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 724)_15061 Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 9 (dBuv/m)
1 *4.959 28.05 PK 34 -28.9 33.15 - - 74 -40.85 0-360 100 H
4 *7.44 25.96 PK 35.8 -24.8 36.96 - - 74 -37.04 0-360 200 H
5 9.919 21.51 PK 37.4 -20.4 38.51 - - 74 -35.49 0-360 100 H
2 *4.964 28.15 PK 34 -28.9 33.25 - - 74 -40.75 0-360 200 \
3 *7.441 25.33 PK 35.8 -24.8 36.33 - - 74 -37.67 0-360 200 \
6 9.918 21.65 PK 37.4 -20.4 38.65 - - 74 -35.35 0-360 100 \

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

PK — Peak detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limt (54dBuV/m).
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

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

|2t UL SUWON Lok Chamber 1 19 Aug 2E15 17:87:18
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(dBul)

2.3 18 . SMH=z/ 2.415
Frequency C(GHz)
[ Farge CaHz) REUEU Faf/Attn  Oaiifheg Mods Sunap Fts  #apyHoom  Foaition | Aange () RELAEL Raf/fttn  Dut/Fvg Fode usap Pty foupaifods Fosition
152312 415 1HC-EdE3/ M W00 PERKLogfwr-Vides Beseclhe) E81 W 6 deys 1=2.415 1Mi-GdB)/S . P | BRI I

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det 3117(0016 Path_2_10 Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724)_150 dB Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 619 (dBuv/m) (dBuv/m)
1 *2.39 39.06 Pk 31.8 -22.8 48.06 - - 74 -25.94 16 103 H
2 *2.341 413 Pk 31.7 -22.9 50.1 - - 74 -23.9 16 103 H
3 *2.39 28.78 V1TV 31.8 -22.8 37.78 54 -16.22 - - 16 103 H
4 *2.389 29.03 V1TV 31.8 -22.8 38.03 54 -15.97 - - 16 103 H

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

Pk - Peak detector
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

VERTICAL PEAK AND AVERAGE PLOT

| o UL SUWON Lok Chomber 1
2

19 Aug 2E15 17:13: 31

Festricted Bondedge

- Pra ject Mumber:15K21585

1151 Client:Samaung
Config:EUT / cradle
Mode :ET_BE_BPSK_U_2482

Tested by:Steven Kim
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cal

(dBull/m) Uert

55|

2 J

[+ i | ] i
15 o it P s e o Mt Ryl km ks i
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2 31 18 . SMHz / i i Z. 415
Frequency (GHz)
P”\g» (3] RBUSBY Fnf/Aktn '»1.-'»'1,9 Fode L= Fta #apyMoce  Foaition | ng- [{-°5] RBUABU Ref/Fttn I.\-b.‘i«g Fode Swsap P oupaHode  Fosition
VERTICAL DATA
Trace Markers
Marker Frequency Meter Det 3117(0016 Path_2_10 Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724)_150 dB Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 619 (dBuV/m) (dBuV/m)
1 *2.39 38.54 Pk 31.8 -22.8 47.54 - - 74 -26.46 201 148 \
2 *2.345 41.55 Pk 31.7 -22.9 50.35 - - 74 -23.65 201 148 v
3 *2.39 28.56 V1TV 31.8 -22.8 37.56 54 -16.44 - - 201 148 v
4 *2.383 28.84 VITV 31.8 -22.8 37.84 54 -16.16 - - 201 148 v
* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

|2t UL SUWON Lok Chomber 1 19 Aug 2E15 16:52: 28
25 D —— e

[Restricted Bandedge

- Pro ject Num 15K2 1583
115 cli 5

185! H i Tested by:Steven Kim
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Frequency C(GHz)

Suaep Fir  ®apiMoon  Foaition | Amge () U Haf/Pitr  Dat/fg hode Susap Fia  Poupaifiods  Fosition
2 Beseclhde) 81 MEH 13 degs H 1 4B/ J nse | E5/M ! ¥

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det 3117(0016 Path_2_10 Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724)_150 dB Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) 619 (dBuv/m) (dBuv/m)
1 *2.484 37.95 Pk 32 -22.6 47.35 - - 74 -26.65 13 100 H
2 2.504 41.11 Pk 32 -22.6 50.51 - - 74 -23.49 13 100 H
3 *2.484 29.39 V1TV 32 -22.6 38.79 54 -15.21 - - 13 100 H
4 *2.484 29.37 V1TV 32 -22.6 38.77 54 -15.23 - - 13 100 H

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

Pk - Peak detector
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

VERTICAL PEAK AND AVERAGE PLOT

|2t UL SUWON Lok Chomber 1 19 Aug 2B15 16:58: 39
115
1 &F
2 g5l
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:\'- 65|
1 s
= !
3
2 46 2.563
Porge GaHz) REUEU Haf/dktn  Owdifg Fode Gmap Fty  $apyiHoo FRUAEN Raf /it Dut/Fvg Fode unap Fia  foupaiMods Foaition
VERTICAL DATA
Trace Markers
Marker Frequency Meter Det 3117(0016 Path_2_10 Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724)_150 dB Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 619 (dBuv/m) (dBuv/m)
1 *2.484 38.45 Pk 32 -22.6 47.85 - - 74 -26.15 173 390 \
2 2.502 40.89 Pk 32 -22.6 50.29 - - 74 -23.71 173 390 \
3 *2.484 28.76 V1TV 32 -22.6 38.16 54 -15.84 - - 173 390 \
4 2.506 28.93 V1TV 32 -22.6 38.33 54 -15.67 - - 173 390 \

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

Pk - Peak detector
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REPORT NO: 15K21506-E3

DATE: AUG 25, 2015
FCC ID: ASLSMR720

IC ID: 649E-SMR720

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

19 Aug 2E15 17:16: 568

I'IIIUL SUWON Lok Chamber 1

Rodicoted Emissions 3-Meters
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Pery FEULE FafAkte  Det/fhg Mede Seep Fia * OapafMoce  Position | Rmge (G) RBUAEN Ref/ftln  Dat/fvg Fode — Pia WSupa/fode  Position
| 1gUL_SUUON Lok Chamber | 19 Aug 2815 17:16.58
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88|
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Frequency (GHz)
Py FEUBI Ref fiktn  Ded/Rvg Mode Sweep Pts  FapsMode Fesition | Renge (BHz) RBUABU Ref/Pttn  Deb/Pvg Node Sweap Prs  I5upsMode 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: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117(00168 Path_3 Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 724)_15061 Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 9 (dBuv/m)
1 * 4.806 27.63 PK 34 -29.8 31.83 - - 74 -42.17 0-360 100 H
4 7.207 26.1 PK 35.7 -25.4 36.4 - - 74 -37.6 0-360 200 H
5 9.609 22.48 PK 37 -21 38.48 - - 74 -35.52 0-360 200 H
2 * 4.805 26.98 PK 34 -29.8 31.18 - - 74 -42.82 0-360 200 \
3 7.207 25.86 PK 35.7 -25.4 36.16 - - 74 -37.84 0-360 100 \
6 9.606 22.44 PK 37 -21 38.44 - - 74 -35.56 0-360 100 \

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

PK — Peak detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limt (54dBuV/m).
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

MID CHANNEL HORIZONTAL
I-IUL SULON Lok f_I-.-:-n-.I:vclr 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: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117(00168 Path_3 Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 724)_15061 Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 9 (dBuv/m)
1 *4.881 27.39 PK 34 -29.1 32.29 - - 74 -41.71 0-360 200 H
5 9.765 22.38 PK 37.2 -22 37.58 - - 74 -36.42 0-360 100 H
2 * 4.883 27.84 PK 34 -29.1 32.74 - - 74 -41.26 0-360 100 \
3 *7.323 25.04 PK 35.8 -25.6 35.24 - - 74 -38.76 0-360 200 \
4 *7.32 24.76 PK 35.8 -25.6 34.96 - - 74 -39.04 0-360 100 \
6 9.764 22.67 PK 37.2 -22 37.87 - - 74 -36.13 0-360 100 \

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

PK — Peak detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limt (54dBuV/m).
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

HIGH CHANNEL HORIZONTAL
I-IUL SULON Lok f_I-.-:-n-.I:vclr 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: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117(00168 Path_3 Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 724)_15061 Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 9 (dBuv/m)
1 *4.959 27.47 PK 34 -28.9 32.57 - - 74 -41.43 0-360 200 H
4 *7.443 24.55 PK 35.8 -24.8 35.55 - - 74 -38.45 0-360 200 H
5 9.92 21.21 PK 37.4 -20.4 38.21 - - 74 -35.79 0-360 200 H
2 *4.964 27.59 PK 34 -28.9 32.69 - - 74 -41.31 0-360 200 \
3 *7.442 24.94 PK 35.8 -24.8 35.94 - - 74 -38.06 0-360 100 \
6 9.923 21.61 PK 37.4 -20.4 38.61 - - 74 -35.39 0-360 100 \

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

PK — Peak detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limt (54dBuV/m).
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

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: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

BELOW 1 GHz TABLE

Trace Markers

Marker Frequency Meter Det VULB9163- Below_1G Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading 749 Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
8 85.2075 46.75 Pk 8.4 -30.6 24.55 40 -15.45 0-360 200 H
9 100.55 48.96 Pk 11.5 -30.5 29.96 43,52 -13.56 0-360 300 H
10 *109.815 49.14 Pk 10.8 -30.5 29.44 43,52 -14.08 0-360 300 H
1 32.21 53.53 Pk 10.5 -30.8 33.23 40 -6.77 0-360 100 \'
2 37.0125 49.05 Pk 11.6 -30.8 29.85 40 -10.15 0-360 100 \'
3 49.635 48.66 Pk 14.1 -30.7 32.06 40 -7.94 0-360 100 \'
4 58.1775 48.28 Pk 13 -30.7 30.58 40 -9.42 0-360 100 \
5 68.165 46.85 Pk 10.2 -30.6 26.45 40 -13.55 0-360 100 \
6 89.16 46.5 Pk 9.4 -30.6 25.3 43.52 -18.22 0-360 100 \'
7 99.4875 45.32 Pk 11.5 -30.5 26.32 43.52 -17.2 0-360 100 \'

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

Pk - Peak detector
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
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 C63.10.

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: 15K21506-E3
FCC ID: ASLSMR720

DATE: AUG 25, 2015
IC ID: 649E-SMR720

WORST EMISSIONS

LINE 1 PLOT
UL SUWON Lob AC Shield Room 25 Aug 2815  BE:58:57
1 K- N .
Conducted RFI Uoltage
an Project No:1SK21586
H Cradle
a6
Fat
: 58/
g 17 : X
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Frequency (MHz)
ke, TST % Rev 9.5 29 Oot. 2014
LINE 1 RESULTS
Phase L1 .15 - 30MHz
Marker Frequency Meter Det 101837_w CE Shield Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading ith ex- Room Reading Class B ITE (dB) Class BITE (dB)
(dBuV) cord_L1 (dBuV) QP AV
1 .168 27.97 Pk 10.2 0 38.17 65.06 -26.89 - -
2 .186 9.87 Av 10.1 0 19.97 - - 54.21 -34.24
3 .348 19.99 Pk 10 0 29.99 59.01 -29.02 - -
4 .348 7.02 Av 10 0 17.02 - - 49.01 -31.99
5 .519 24.01 Pk 10.1 0 34.11 56 -21.89 - -
6 .537 11.24 Av 10.1 0 21.34 - - 46 -24.66
7 4.452 28.96 Pk 9.8 1 38.86 56 -17.14 - -
8 4.47 13.4 Av 9.8 1 23.3 - - 46 -22.7
9 6.63 26.78 Pk 9.8 1 36.68 60 -23.32 - -
10 6.603 11.15 Av 9.8 1 21.05 - - 50 -28.95
11 18.168 22.76 Pk 10.3 2 33.26 60 -26.74 - -
12 18.168 7.33 Av 10.3 2 17.83 - - 50 -32.17

Pk - Peak detector

Av - Average detection
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REPORT NO: 15K21506-E3 DATE: AUG 25, 2015
FCC ID: ASLSMR720 IC ID: 649E-SMR720

LINE 2 PLOT

UL SUWOM Lab AC Shield Room 25 Aug 2815 Bg:5a:57
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LINE 2 RESULTS
Phase N .15 - 30MHz

Marker Frequency Meter Det 101837_w CE Shield Corrected CISPR 22 Margin CISPR 22 Margin

(MHz) Reading ith ex- Room Reading Class B ITE (dB) Class BITE (dB)
(dBuV) cord_N (dBuV) QP AV
13 177 26.32 Pk 10.1 0 36.42 64.63 -28.21 - -
14 .186 7.69 Av 10 0 17.69 - - 54.21 -36.52
15 .348 14.88 Pk 10 0 24.88 59.01 -34.13 - -
16 .348 4.77 Av 10 0 14.77 - - 49.01 -34.24
17 .627 19.98 Pk 10 0 29.98 56 -26.02 - -
18 .6 8.36 Av 10.1 0 18.46 - - 46 -27.54
19 2.436 24.99 Pk 9.8 1 34.89 56 -21.11 - -
20 2.454 9.9 Av 9.8 1 19.8 - - 46 -26.2
21 5.388 27.16 Pk 9.8 1 37.06 60 -22.94 - -
22 5.361 12.38 Av 9.8 1 22.28 - - 50 -27.72
23 18.276 20.27 Pk 10.5 2 30.97 60 -29.03 - -
24 18.285 5.03 Av 10.5 2 15.73 - - 50 -34.27

Pk - Peak detector

Av - Average detection
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