FCC CFR47 PART 15 SUBPART C
Bluetooth
CERTIFICATION TEST REPORT
FOR
GSM/WCDMA/LTE Tablet + BT/BLE and DTS b/g/n

MODEL NUMBER : SM-T285YD
FCC ID: ASLSMT285YD

REPORT NUMBER: 16K23304-E3V1

ISSUE DATE: MAY 25, 2016

Prepared for
SAMSUNG ELECTRONICS CO., LTD.
129 SAMSUNG-RO, YEONGTONG-GU, SUWON-SI,
GYEONGGI-DO, 16677, KOREA

Prepared by
UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16675, Korea
TEL: (031) 337-9902
FAX: (031) 213-5433

iaz

ACCREDITED
TL-637




REPORT NO: 16K23304-E3V1 DATE: MAY 25, 2016
FCC ID: ASLSMT285YD

Revision History

Rev. Issue Date Revisions Revised By
V1 05/25/16 Initial issue Junwhan Lee
Page 2 of 68
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, 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: 16K23304-E3V1 DATE: MAY 25, 2016
FCC ID: ASLSMT285YD

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ..ottt e e e veaan s 5
2. TEST METHODOLOGY ...ttt a e et e ettt s s s e e e e e e e e e e eeababanaaeeeeas 6
3. FACILITIES AND ACCREDITATION ..ttt e e e 6
4., CALIBRATION AND UNCERTAINTY ..ttt ettt s e e e e e e e e e eaaanbnn s e e e e e e e e 6
4.1. MEASURING INSTRUMENT CALIBRATION ...uuiiiiiie ettt 6
4.2.  SAMPLE CALCULATION L.ttt e e e e ee e aab e e e e e e e e 6
4.3. MEASUREMENT UNCERTAINTY L.ttt e et e e e e e e 6
5. EQUIPMENT UNDER TEST ...tttittitiiiiiiiiiiiieietee et e st eeeeeeaeeaaaaeaaeeaeeaneneannan 7
5.1. DESCRIPTION OF BUT ...ttt eeee e e e e e e aaaaaaaaeeeanaas 7
5.2.  MAXIMUM OUTPUT POWER ..ottt a e e e e 7
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ..o 7
5.4. WORST-CASE CONFIGURATION AND MODE ........ccoiiiiiiiiiiiiece et 7
5.5. DESCRIPTION OF TEST SETUP ... 8
6. TEST AND MEASUREMENT EQUIPMENT ..ot 10
7. SUMMARY TABLE ... e e e e e e e e e ae b e e e e e aeaas 11
8. ANTENNA PORT TEST RESULTS. ...ttt 12
8.1. 20 dB AND 99% BANDWIDTH .....outiiiiiiiiiiiiiie et r e e e e e e e e e e e 12
8.1.1. BASIC DATA RATE GFSK MODULATION ....oottiieiiiiiiiieeeeeciiieee e esieeee e 12
8.1.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION ......ccocceveeiiiiiieeee e, 12
8.1.3. ENHANCED DATA RATE 8PSK MODULATION .....cccooiiiiiiiiiieeieeeeeeeeeeeeeeeeeeeee 12
8.1.4. 20 dB AND 99% BANDWIDTH PLOTS.....cooii e 13

8.2. HOPPING FREQUENCY SEPARATION ...coottiiiiiiiiiieeeeeteeeeiin et 16
8.3. NUMBER OF HOPPING CHANNELS ......oottiiiiiiie e 17
8.4. AVERAGE TIME OF OCCUPRANCY ...ttt 19
8.5, OUTPUT POWER ... ..ottt e e et a e e e e e e e e e e e e st eeaaaaaas 23
8.5.1. BASIC DATA RATE GFSK MODULATION .....ociiiiiiiiiiieie et 23
8.5.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION ......ovtiiieiiiiiiiiiiieeeeeeeeeee, 23
8.5.3. ENHANCED DATA RATE 8PSK MODULATION .....cccooiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeee, 23
8.5.4. OUTPUT POWER PLOTS..... ittt itee e st e e e e e e e e s snnnae e e e e ennees 24

8.6, AVERAGE POWER ...ttt e e e e et bbb e e e e e e 27
8.6.1. BASIC DATA RATE GFSK MODULATION ....oottiieiiiiiiieeeeeeciiieee e eeieeee e 27
8.6.2. DATA RATE Pl/4-DQPSK MODULATION .....cciiiiiiiiiiiee et 27
8.6.3. ENHANCED DATA RATE 8PSK MODULATION ......cccviiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeee 27

8.7. CONDUCTED SPURIOUS EMISSIONS .......ottciiiiii ettt 28
8.7.1. BASIC DATA RATE GFSK MODULATION .....octtiiiiiiiiieee et 29

Page 3 of 68
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, 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: 16K23304-E3V1 DATE: MAY 25, 2016
FCC ID: ASLSMT285YD

9. RADIATED TEST RESULTS ..ottt ettt e e e e e e e e e e et e e 35
9.1.  LIMITS AND PROCEDURE ...ttt e e 35
9.2. TRANSMITTER ABOVE 1 GHZ.....ciiiiiiiiiieeeciis ettt 36

9.2.1. BASIC DATA RATE GFSK MODULATION .....ooiiiiiiiiiiiieee et ecvreee e e 36

9.2.2. ENHANCED DATA RATE 8PSK MODULATION .....cccoceiiiiiiiieeee e 46

9.3,  WORST-CASE BELOW 1 GHZ ...euiiiiiii ittt 56

10. AC POWER LINE CONDUCTED EMISSIONS .......cuutttiiiiiiiiiiiiiieeieeeeae e ssssesninenees 58

11, SETUP PHOTOS . ...ttt e e e e ee e et e aaaaaaaaaeeaeasssaanannannes 63
Page 4 of 68

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, 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: 16K23304-E3V1 DATE: MAY 25, 2016
FCC ID: ASLSMT285YD

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO,, LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Tablet + BT/BLE and DTS b/g/n

MODEL NUMBER: SM-T285YD

SERIAL NUMBER: R32H40036RF, R32H40037AW, R32H40036PB(RADIATED);

R32H40035XH (CONDUCTED)

DATE TESTED: APR 25,2016 - MAY 23, 2016

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Korea,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test results
show that the equipment tested is capable of demonstrating compliance with the requirements
as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. will
constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Korea, Ltd. By: Tested By:
CY Choi Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

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

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea. Line conducted emissions are measured
only at the 218 address. The following table identifies which facilities were utilized for radiated
emission measurements documented in this report. Specific facilities are also identified in the
test results sections.

218 Maeyeong-ro
<] 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 GSM/WCDMA/LTE Tablet + BT/BLE and DTS b/g/n.
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
(el Mode [ ] [mW]
Basic GFSK Average 8.47 7.04

Peak 8.99 7.93

2402-2480 | Enhanced Pi/4-DPSK Average 7.90 6.16
Peak 10.36 10.86

Enhanced 8PSK Average 7.90 6.17
Peak 10.74 11.85

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 -1.01 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

Charger SAMSUNG ETAOUS4IWE R37H2AD7L11RC3 N/A
Data Cable SAMSUNG ECB-DU68WE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A
/0 CABLES
1 DC Power 1 Mini-USB Shielded 0.8m N/A
1 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 750 11-17-16
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-25-17
Antenna, Horn, 18 GHz ETS 3115 00167211 09-20-16
Antenna, Horn, 18 GHz ETS 3115 00161451 05-17-17
Antenna, Horn, 18 GHz ETS 3117 00168724 06-17-17
Antenna, Horn, 18 GHz ETS 3117 00168717 06-17-17
Antenna, Horn, 40 GHz ETS 3116C 00166155 11-30-17
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 12-15-17
Preamplifier, 1000 MHz Sonoma 310N 341282 08-18-16
Preamplifier, 1000 MHz Sonoma 310N 351741 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-18-16
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-19-16
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-19-16
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-18-16
Average Power Sensor R&S NRZ-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 2152 08-20-16
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7. SUMMARY TABLE

FCC Part Section Test Description Test Limit Te-s'F Test Worst Case
Condition Result
2.1049 Occupied Band width (99%) N/A Pass 1.191 MHz
2.1051, 15.247 (d) Band Edge / Conducted -20dBc Pass | -38.889 dBm
Spurious Emission
15.247 (b)(1) TX conducted output power <21dBm Pass 10.(;3:ail)3m
15.247 (a)(1) Hopping frequency separation > 25KHz Conducted Pass 1 MHz
. More than 15 non-
15.247 (a)(1)(iii) Number of Hopping channels overlapping channels Pass 79
15.247 (a)(1)(iii) Avg Time of Occupancy < 0.4sec Pass 0.3498 sec
15.207 (a) AC Power I._|n§ conducted Section 10 Power Line Pass 37.5 dBuv
emissions conducted (QP)
15.205, 15.209 | Radiated Spurious Emission < 54dBuV/m Radiated Pass 53'93; :\Ej;’w 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 2 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 894.700 826.770
Mid 2441 867.800 826.590
High 2480 834.600 825.690
Worst 894.700 826.770

8.1.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.252 1.163
Mid 2441 1.255 1.131
High 2480 1.254 1.163
Worst 1.255 1.163

8.1.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.221 1.167
Mid 2441 1.237 1.164
High 2480 1.222 1.191
Worst 1.237 1.191
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8.1.4. 20 dB AND 99% BANDWIDTH PLOTS

GFESK BANDWIDTH

[20dB BandW|dth] GFSK Low CH

www R

canmrml 2402000000 GHz

FGainLow satten: 1008

AvglHold: 100100

022427 PMMay 23,3
Radio Std: None

Radio Device: BTS

[99% BandW|dth] GFSK Low CH

RFGEnLow

“Canter Freq: 2402009000 GHz

o Trig: Free Run
satten: 1008

023347 PMMay 73,2016
Radio Ste: Nene

Radio Device: BTS

Ref 20.00 dBm

10 dBJdiv

0 dEfdiv Ref 20.00 dBm
°g

Center 2.402 GHz Span 3 MHz| Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms, #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 13.9 dBm Occupied Bandwidth Total Power 2.57 dBm

819.31 kHz 826.77 kHz

Transmit Freq Error 2.338 kHz OBW Power 99.00 % Transmit Freq Error 3.192 kHz OBW Power 99.00 %

x dB Bandwidth 894.7 kHz xdB -20.00 dB % dB Bandwidth 895.7 kHz x dB -20.00 dB
juss i Alignment Completed

0,

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

wmm MM ol kﬂ’lmm Occupied B Lol

2942 PMMay 23,2016 MT] 02:33:57 PH May 23, 2006
| " Cantar Frvg zmooooooenz oo i Nomw | Conter Freq :mwooon ok Radio Std; None
s Trig Avg|Hold: 100100 s Trig Free Rus
HFGaincl ow mAnen: 10d8 Ragic Device: 8TS MFGain:Low BAREN: WHB Radio Device: BTS
10 dBIdiv Ref 20,00 dBm 10 dBIdiv Ref 20.00 aBm
Log Log T
| l

Center 2.441 GHz Span 3 MHz Center 2.441 GHz Span 3 MHz|
[#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms,

Occupied Bandwidth Total Power 15.4 dBm Occupied Bandwidth Total Power 4.05 dBm

821.51 kHz 826.59 kHz
Transmit Freq Error 3.256 kHz OBW Power 99.00 % Transmit Freq Error 2.895 kHz OBW Power 99.00 %
x dB Bandwidth B867.8 kHz x dB -20.00 dB x dB Bandwidth 789.3 kHz x dB -20.00 dB

[20dB Bandwidth] GFSK High CH

[99% BandW|dth] GFSK ngh CH

Ve pecurn A - Oceoped T
AL : =

C-nhrqu 2480000000 Griz

P ——_—

=y
02:34:08 PMMay 73,2016
Radis Ste: Nene

sTans

srams.

‘AwglHold; 100100 s Trig; Free Ru
MFGainow #arten. 1008 Radio Device: 8TS WEGHiniLow Eatian: 1068 Radio Device: BTS
10 aBldiv Ref 20.00 dBm 0 dBfdiv Ref 20.00 dBm
Log Log ‘ ‘
[T !
i ‘

Center 2.48 GHz Span 3 MHz, Center 248GHz . m’sp’aniMHz
[#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 15.0 dBm Occupied Bandwidth Total Power 3.69 dBm

821.23 kHz 825.69 kHz
Transmit Freq Error 2.538 kHz OBW Power 99.00 % Transmit Freq Error 165 Hz OBW Power 99.00 %
x dB Bandwidth 834.6 kHz x dB -20.00 dB x dB Bandwidth 751.6 kHz xdB -20.00 dB
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Pi/4-DOPSK BANDWIDTH

[20dB BandW|dth] Pi/4- DQPSK Low CH

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

www— Cecupied W

| “Conter Freg: 2402000000 GHz
AvglHeld: 1001100

o
0 P May 23,2016
fisdio St None

Teight Spectram Arsbyrer - Dccupied S0 =l
AL E 02:34:21 PHMay 23,2016
Radio Sta; None

] Center Freq: 2402000000 GHz
s Trig: Free Run

usa

FGaindow | SAnen: 1008 Radio Device: BTS AFGain:Low #anen: 10 66 Radio Device: BTS
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log |
|
|
|
|
|
Center 2.402 GHz Span 3 MHz| center 2402GHZ Span 3 MHz|
[#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms) #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 14.0 dBm Occupied Bandwidth Total Power 2.07 dBm
1.1692 MHz 1.1629 MHz
Transmit Freq Error -5.923 kHz OBW Power 99.00 % Transmit Freq Error -15.409 kHz OBW Power 99.00 %
x dB Bandwidth 1.252 MHz x dB -20.00 dB x dB Bandwidth 1.200 MHz x dB -20.00 dB
sTaru sratus

[20dB BandW|dth] P/4-DQPSK Middle CH

wwm ool B

[99% BandW|dth]] Pi/4-DQPSK Middle CH

me Decopiedsn

2:34:30 PM May 23, 2006

usa

] Radio: 1  Center Freq: 2 841000000 Gz Racio 51 fione
v Trig: FreeRun AvglHold: 100100 e Trig: Fres Run
#IF Goinclow #Atten: 10dB Radic Device: BTS A Gain:Low #Aten: 10 d8 Radio Device: BTS
10 dBldiv Ref 20.00 dBm I‘C dBrdiv Ref 20.00 dBm
Log og
T i

Center 2.441 GHz Span 3 MHz Center 2.441GHz T spanak
#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms| #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms,

Occupied Bandwidth Tatal Power 15.6 dBm Occupied Bandwidth Total Power 3.63 dBm

1.1696 MHz 1.1314 MHz
Transmit Freq Error -5.599 kHz OBW Power 99.00 % Transmit Freq Error -10.984 kHz OBW Power 99.00 %
x dB Bandwidth 1.255 MHz x dB -20.00 dB x dB Bandwidth 1.238 MHz xdB -20.00 dB
stau s —

[20dB BandW|dth] Pi/4-DQPSK H|gh CH

[99% BandW|dth] Pi/4-DQPSK High CH

N —

(==
234140 P Moy 23, 2006

N e—

| C'HHVF!N ZWGH E.wlw $M Noﬂ | .CM‘GN :-aoooooou Ghl Radio $ta: None
- ‘AvglHokd: 1001100 e Trig: Free Run
#IFGaincLow satien: 1008 Ragio Device: BTS AFGain:Low anen: 1066 Radio Device: BTS
10 dBidiv Ref 20.00 dBm Lc dBidiv Ref 20.00 dBm
Log o
t

Center 2.48 GHz Span 3 MHz, Center 2,48 GHz ‘Span 3 MHz,
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 15.2 dBm Occupied Bandwidth Total Power 3.10 dBm

1.1709 MHz 1.1633 MHz
Transmit Freq Error -6.054 kHz OBW Power 99.00 % Transmit Freq Error -16.984 kHz OBW Power 99.00 %
x dB Bandwidth 1.254 MHz x dB =20.00 dB x dB Bandwidth 1.200 MHz x dB =20.00 dB
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8PSK BANDWIDTH

[20dB BandW|dth] 8PSK Low CH

[99% Bandwidth] 8PSK Low CH

www— Cecupied W

“Conter Freg: 2402000000 GHz

-
IFGaircLow

AvglHeld: 1001100

==
02:26:15 PMMay 23,2016
Radio td: None

Tysight Spectrum Arslyoe - Occupied SW
AL e

Center Freq: 2402000000
s Trig: Free Run

=l
02:34:51 PHMay 23,2016

GHz Radio Sta; None

Radio Device: BTS

usa

sTAT

sann: 1008 Radio Device: BTS AFGain:Low #anen: 10 66
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
|
|
LINARAAT RTINS LTI MDA AR VIR TR ARy

Center 2.402 GHz Span 3 MHz, Center 2.402 GHz ‘Span 3 MHz|
[#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms) #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms,

Occupied Bandwidth Total Power 14.2 dBm Occupied Bandwidth Total Power 2.06 dBm

1.1612 MHz 1.1666 MHz
Transmit Freq Error 10.357 kHz OBW Power 99.00 % Transmit Freq Error 21.376 kHz OBW Power 99.00 %
x dB Bandwidth 1.221 MHz xdB -20.00 dB x dB Bandwidth 1.200 MHz x dB -20.00 dB

srams,

[20dB BandW|dth] 8PSK Mlddle CH

wwm WM

[99% BandW|dth]] 8PSK Middle CH

me Decopiedsn

o2
Radio

| q  Center Freq: 2441000000 GHz
e Trig: AvglHaid: 1001400 e Trig: Free Run
rGainion | #Aten: 1098 Radio Devics: BTS miGsmiow | #Auen: 108 Radio Device: BTS
104y Ref 20,00 dBm 0B Ref 20.00 dBm
Log o8

usa

-

s

Center 2.441 GHz Span 3 MHz, Center 2.441 GHz ‘Span 3 MHz
#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms) #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms,
Occupied Bandwidth Tatal Power 15.6 dBm Occupied Bandwidth Total Power 3.48 dBm
1.1614 MHz 1.1641 MHz
Transmit Freq Error 10.088 kHz OBW Power 99.00 % Transmit Freq Error 9.700 kHz OBW Power 99.00 %
x dB Bandwidth 1.237 MHz x dB -20.00 dB x dB Bandwidth 1.239 MHz xdB -20.00 dB

sTaTs

[20dB BandW|dth] 8PS High CH

[99% BandW|dth] 8PSK High CH

N —

c-nwn.q 2480000000 GHz

HIFGairclow

AvglHo: 100100

==
022752 P May 23,2010
Radio S1d: None

N e—

“Conter Frog; 2480500008 Gz

e Trig: Free Run
BAmen: 1066

(==
38 P My 23, 2006
Rld\o Sl! Nene

Radio Device: BTS

usa ) Alignment Completed

saren: 10d5 Ragio Device: BTS AFGainLow
10 dBidiv Ref 20.00 dBm Lc dBidiv Ref 20.00 dBm
Leg g ‘
!
|
|
|
Center 2.48 GHz Span 3 MHz, Center 2,48 GHz ‘Span 3 MHz,
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 15.3 dBm Occupied Bandwidth Total Power 3.25 dBm
1.1601 MHz 1.1909 MHz
Transmit Freq Error 10.494 kHz OBW Power 99.00 % Transmit Freq Error 9.680 kHz OBW Power 99.00 %
x dB Bandwidth 1.222 MHz x dB =20.00 dB x dB Bandwidth 1.206 MHz x dB =20.00 dB
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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

HOPPING FREQUENCY SEPARATION PLOT

Keysight Spectrum Ansbyzer - Swept SA
RL

#Avg Type: RMS
AvglHold: 100/100

PRO Wide ~»~  Trigi FreeRun
IFGain:Low Anen: 30 4B

Lu dgidiv  Ref 20.00 dBm
og

) ¢

Center 2.441000 GHz Span 3.000 MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

Page 16 of 68

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, 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: 16K23304-E3V1 DATE: MAY 25, 2016
FCC ID: ASLSMT285YD

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.

NUMBER OF HOPPING CHANNELS PLOTS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

TE Ao e A
o2 P by 2!1
RMS TRacE [
PO ;‘;, v Trig: Free Run A g\nom“mnoo TVRE(M
IFGainLow Arten: 30 dB oer|?
t'w defdiv  Ref 20.00 dBm
og
Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
s s
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1% SEGMENT

2400 to 2430 MHz

Keysight Spectrum Anahyzer - Swept SA —
RL C 16 02:42:51 PMMay 23, 2016
] #Avg Type: RMS TRACE E
PHO: Wide ~»— Trigi Free Run AvglHeld: 1001100 TYREIM W
IFGain:Low Arten: 30 dB oet|P
10dB/div  Ref 20.00 dBm
Log
Start 2.40000 GHz Stop 243000 GHz

#Res BW 300 kHz #VBW 300 kHz

jusa

Sweep 1.333 ms (20001 pts)

PNO: Wide -+~ 17ig: Free Run
IFGain:Low Atten: 30 dB

iv Ref 20.00 dBm

* #Aug Type: RMS

AvglHold: 100/100

2" SEGMENT

2430 to 2460 MHz

Start 2.43000 GHz
#Res BW 300 kHz #VBW 300 kHz

jusa

Stop 2.46000 GHz
Sweep 1,333 ms (20001 pts)

STATUS.

Keysight Spectrum Analyzer - Swept SA
0y —

BAvg Type: RMS Race|

02:46:16 PM May 23, 2016

PHO: Wide ~»— Trig: FreeRun Avg|Held: 1001100 TRl .
1FGain:Low Atten: 30 dB oerlP
Immz:iE-':'h Ref 20.00 dBm
3 SEGMENT
2460 to 2482 MHz
Start 2.46000 GHz Stop 2.48200 GHz
#Res BW 300 kHz #VEBW 300 kHz Sweep 1.333 ms (20001 pts)
usc
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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 0.411 32 0.131424 0.4 -0.2686
DH3 1.667 16 0.266720 0.4 -0.1333
DH5 2.915 12 0.349800 0.4 -0.0502

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

[msec] |0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.411 8 0.032856 0.4 -0.36714
DH3 1.667 4 0.066680 0.4 -0.33332
DH5 2.915 3 0.087450 0.4 -0.31255
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DH1
Keysight Spectrum Analyzer - Swept SA === \@—
R AF 500 DC ORRE SENSE:INT| ALIGN AUTO
: - - : : Trilg Ijelay-w.l) pé #Avg Type: RMS
PNO: Fast —»— 1rig:RFBurst
IFGain:Low Atten: 30 dB
10 dBidiv Ref 20.00 dBm
Log
DH1
Pulse Width
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 s (20001 pts)
MSG STATUS
Keysight Spectrum Analyzer - Swept SA S=B|EcS
RL RF 50 @ DC CORREC SENSE:IN ALIGN AUTO 02:39:28 PM May 23, 2016
#Avg Type:RMS TRACE 3456
PNO: Wide -#— Trig: FreeRun TYPE| WA
IFGain:Low Atten: 30 dB oeT|P
10 dBidiv. Ref 20.00 dBm
Log
DH1
NUMBER OF
PULSES IN 3.16
SECOND
OBSERVATION
PERIOD
Center 2.480000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)
MSG STATUS
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DH3
Keysight Spectrum Analyzer - Swept SA === \@—
R AF 500 DC ORRE SENSE:INT| ALIGN AUTO
— - : : ‘mlg Delay-200.0 ys #Avg Type: RMS
PNO: Fast ~—»— 1rig:RF Burst
IFGain:Low Atten: 30 dB
A
10 dBidiv Ref 20.00 dBm
Log
DH3
Pulse Width
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts)
MSG STATUS
Keysight Spectrum Analyzer - Swept SA S=B|EcS
RL RF 50 9 DC CORREC SENSE:IN ALIGN AUTO 02:39:48 PM May 23,2016
#Avg Type:RMS TRACE 3456
PNO: Wide -#— Trig: FreeRun TYPE| WA
IFGain:Low Atten: 30 dB DEeT|P
10 dBidiv. Ref 20.00 dBm
Log
DH3
NUMBER OF
PULSES IN 3.16
SECOND
OBSERVATION
PERIOD |
| ‘
Center 2.480000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)
MSG STATUS
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DH5
Keysight Spectrum Analyzer - Swept SA === \@—
R AF 500 DC ORRE SENSE:INT| ALIGN AUTO
— - : : ‘mlg Delay-300.0 ys #Avg Type: RMS
PNO: Fast —»— 1rig:RF Burst
IFGain:Low Atten: 30 dB
A
10 dBidiv Ref 20.00 dBm
Log
Q K
DH5
Pulse Width
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (20001 pts)
MSG STATUS
Keysight Spectrum Analyzer - Swept SA S=B|EcS
R RF 50 9 DC CORREC SENSE:IN ALIGN AUTO 02:40:17 PM May 23,2016
#Avg Type:RMS TRACE 3456
PNO: Wide -#— Trig: FreeRun TYPE| WA
IFGain:Low Atten: 30 dB peT|P
10 dBidiv. Ref 20.00 dBm
Log
DHS5
NUMBER OF
PULSES IN 3.16
SECOND
OBSERVATION
PERIOD
Center 2.480000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)
MSG STATUS

Page 22 of 68

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15C

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, 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: 16K23304-E3V1
FCC ID: A3LSMT285YD

DATE: MAY 25, 2016

8.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

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

TEST PROCEDURE

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

RESULTS

8.5.1. BASIC DATA RATE GFSK MODULATION

Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 7.670 21 -13.33
Middle 2441 8.990 21 -12.01
High 2480 8.649 21 -12.351
Worst 8.990 21 -12.01
8.5.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 8.940 21 -12.060
Middle 2441 10.360 21 -10.640
High 2480 9.801 21 -11.199
Worst 10.360 21 -10.640
8.5.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 9.288 21 -11.712
Middle 2441 10.739 21 -10.261
High 2480 10.128 21 -10.872
Worst 10.739 21 -10.261
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8.5.4. OUTPUT POWER PLOTS

GFESK OUTPUT POWER

Veyugne Spectrum Arahzer - Sarept SA
RL [ g C ALIGN
#Avg Type: RMS
PRG Fost -»- Trig: Free Run AvglHeld: 100100
IFGain:Low Atten: 24 dB
Ref Offset6.61 dB.
10 gardiv Ref 20.00 dBm
@ A
Low CH
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
isc sTatus
Keyiight Spectrum Ansyaes - Swept 54
a : r
: 1 #Avg Type: RMS
PHG: Fast ~—+=—  Trig: Free Run AvglHold: 100/100
IFGainLow Atten: 24 dB
Ref Offset 6,61 dB Mk
Eg‘}\‘\"'m-. Ref 20.00 dBm
9
Middle CH
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
usa A Alignment Completed STATUS
: #Avg Type: RMS
PG Esst —»-  Trig: Free Run AvglHold: 100100
IFGainLow Amen: 24 dB
Ref Offset 6.61 dB -
{0 dBidiv Ref 20.00 dBm
¢
High CH
Center 2480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
usa sTarUs
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Pi/4-DPSK OUTPUT POWER

Keysight Spectrum Anslyzer - Swept S& o
-l = 04:25:47 PM Apr 29, 2016
] #Avg Type: RMS TRACE[TS 35 6
PG Fast ~»-  Trig: Free Run AvglHold: 1001100 YPEIM W
IFGain:Low Atten: 24 dB cerlP
Ref Offset 6.61 dB
i0derdiv  Ref 20.00 dBm
Log
¢
Pi/4-DPSK
Low CH
Center 2.402000 GHz Span 10,00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
uso STATUS
B Keysight Spectrum Anshyzer - Swept SA
RL I AL1GN AT 04,24:45 PM A1 29, 2016
] ) #Avg Type: RMS TRucE[ 55 6
PRGTast -»- Trig: Free Run AvglHold: 1001100 VRE(M
IFGain:Low Attan: 24 dB oeT|P
Ref Offset 6.61 dB
10 dBidiv Ref 20.00 dBm
¢
Pi/4-DPSK
Middle CH
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
usa staus
Keysight Spectrum Analyzer - Sevept SA )
RL [5G [: SENSE:IN ALTGN AT 04:23:44 PM Apr 29, 2016
] #Avg Type: RMS RACE 56
PG Fast -+~ Trig: FreeRun AvglHold: 1001100 VPE(M
IFGainLow Atten: 24 dB oeTl®
Ref Offset 661 dB
10 ceidiv - Ref 20.00 dBm
Log
¢
Pi/4-DPSK
High CH
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
vsa sTaTuS
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8PSK OUTPUT POWER

Keysight Spectrum Anslyzes - Swept SA [
AL ® 04:26:12 PM Apr 29, 2016
] #Avg Type: RMS TRACE[ - 3 < 5 £
PG Fast ~»-  Trig: Free Run AvglHold: 1001100 TYPEIM
IFGain:Low Atten: 24 dB cerlP
Ref Offset 6.61 dB
i0derdiv  Ref 20.00 dBm
Log
Low CH
Center 2.402000 GHz Span 10,00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
uso STATUS
B Keysight Spectrum Anshyzer - Swept SA
RL i AL1GN AT 04,24:26 M Api 29, 2016
] #Avg Type: RMS TRACE]: - 356
PRGTast -»- Trig: Free Run AvglHold: 1001100 TreElm
IFGain:Low Attan: 24 dB oeT|P
Ref Offset 6.61 dB
10 dBidiv Ref 20.00 dBm
og
Middle CH
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
usa staus
Keysight Spectrum Analyzer - Swept SA =
RL [5G [: SENSE:IN ALTGN AT 04:23:57 PM Apr 29, 2016
] #Avg Type: RMS scE[: 356
PG Fast -+~ Trig: FreeRun AvglHold: 1001100 TrPEM
IFGainLow Atten: 24 dB oeTl®
Ref Offset 661 dB
10 ceidiv - Ref 20.00 dBm
Log
High CH
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
vsa sTaTuS
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8.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS

The cable assembly insertion loss of 10.1 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 6.993 5.00
Middle 2441 8.474 7.04
High 2480 8.033 6.36
8.6.2. DATA RATE PI/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 6.399 4.36
Middle 2441 7.898 6.16
High 2480 7.380 5.47

8.6.3. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 6.402 4.37
Middle 2441 7.904 6.17
High 2480 7.423 5.52
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8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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8.7.1. BASIC DATA RATE GFSK MODULATION

GFSK Mode

[GFSK] Low Channel Spurlous

i et o 8
. »Avg Type: RMS
AvglHold: 1001100

[GFSK] Low Channel BandEdge

Whﬂnﬂm« - Swept A
| #Avg Type: RMS
TG Wide AvglHeld: 1001100 WO Tast -+~ Trig: Free Run
W Gain:Low A"WII: 30 dB IFGaincLow Anten: 30 dB
Mkr1 2.39
jggeiciy Ref 20.00 Bm [0 gsiaisRef 20.00 dBm
: 4
Q
Start 30 MHz Stop 26.50 GHz
[#Res BW 100 KHz #VEW 300 KHz Sweep 973.3 ms (40001 pts)
4 | I CEEED Lencionmol  Fctoe
i N T 2401 7 GHz 7.757 dBm.
-3 N f 26.296 2 GHz -39.823 dBm
H
1]
6
T
8
9
Center 2.400000 GHz Span 10.00 MHz »
#Res BIW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) .

l-v-oks-m-—-h-bm et 4
uvgwp.-k 5
AvglHold: 1001100

[GFSK] Middle Channel BandEdge

;l,,( e Trig: Free Run

Vorige e e Sees0
] : a.m.g Type: RMS
NG Wida —e Trig: FreeRun AvglHold: 1601100 e
WF Gain:Low Atven: 30 6B IFGaincLow Atan: 20 dB
Mkr1 2. 2
l|:! dBidv  Ref 20.00 dBm 10 ¢eraly Ref 20,00 dBm
og 2
0 ]

Start 30 MHz Stop 26.50 GHz,

#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts]

“_-- LRUnCTWOTHL PaTonvave

2440 6 GHz 8.998 dBm
- N r 26,300 § GHz 40,000 dBm
3
4
5
s
7
8
9
Center 2.441000 GHz Span 5.000 MHz N
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) «
sranus Toram

[GFSK] ngh Channel BandEdge

i Keyight Spectram Ansyses - Smept 54
AL = A
] sy Type: RS | #Av Type: RMS
NG Wide 4 AwglHold: 100100 Fost -+ Trig FreeRun AvglHold: 100100
WoainLow Atin: 30 68 WFGain-Low Atten: 30 dB
MKkr1 2.48
104Bidv  Ref 20.00 dBm 10 deigle  Ref 20.00 dBm
Log Log ;
Ay

Start 30 MHz Stop 26.50 GHz

#Res BW 100 kHz #VEW 300 kHz Sweep 973.3 ms (40001 pts]

. mu--_“m“ 3

f 2479 6 GHz 8.586 dBm
s N t 260467 GHz 40060 dBm
3
4
5
6
7
]
9
Center 2.483500 GHz Span 10,00 MHz 10
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) .

s p— s
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REPORT NO: 16K23304-E3V1
FCC ID: ASLSMT285YD

DATE: MAY 25, 2016

BandEdge Emission at GFSK Hopping Mode

[GFSK Hopping Mod

e] Low Channel BandEdge

» me Swept SA&

PRO: Wide =»- 1rig: FreeRun
IFGain-Low Atten: 30 dB

qugarru-.- Ref 20.00 dBm

#Avg Type: RMS

o @

AvglHold: 100100

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 10.00 MHz
Sweep 35.333 ms (20001 pts)

STATUS

02:58:51 P May 23, 2016
TRAGE[L 23355

[GFSK Hopping Mod

e] High Channel BandEdge

wwm Swept SA

PNO- Wide ~»— Trig: FreeRun
IFGain:Low Atten: 30 dB

gidiv - Ref 20,00 dBm

#Avg Type: RMS

Avg|Hold: 100100

Center 2.483500 GHz
#VBW 300 kHz

#Res BW 100 kHz

Span 10,00 MHz
Sweep 5.333 ms (20001 pts)
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DATE: MAY 25, 2016

REPORT NO: 16K23304-E3V1
FCC ID: ASLSMT285YD

P1/4-DOPSK Mode

[P1/4-DQPSK] Low Channel Spurlous

[P1/4-DQPSK] Low Channel BandEdge
Kinynight Spectrum Anslyzer - Swapt SA — wm‘ﬂ‘ﬂﬂ Sevept S
AL L I ey — @ T
NG Wide ~+- TG AwglHold: 100100 G e Trig: FreeRun AvglHold: loo-wo
IFGainLow Amen: 30 aB IFGlin:Lw Amen: 20 48
Mkr1 2.38 2
[0g6iv_Ref 20,00 dBm I [ogeis _ Ref 20,00 dBm
Q
L
Start 30 MHz Stop 26.50 GHz
[) [#Res BW 100 KHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
I L R I .5 2V S -
1N 24017 GHz 7511 dBm
2 N f 26.173 8 GHz -30.906 dBm
i
[
7
H
Center 2.400000 GHz Span 10.00 MHz :?
#Res BW 100 kHz FVBW 300 kHz Sweep 5.333 ms (20001 pts) ‘ 5
srans arans.
[P|/4 DQPSK] Middle Channel Band Edge [P|/4 DQPSK] Middle Channel Spurlous
w!r-mmnwu- 9-»& eyt S e - S S5
BAvg Type: RMS = = | BAvg Type: RMS
WG Wide ~e- Trig: Free Run AwglHokd: 100100 G Fast e Trig: Free Run Awg/Hold: 1001100
W Gain:Low Atten: 30 dB IF GaincLow Atten: 30 dB
Mkr1 2.441 00
|9E(c_ Ref 20,00 d8m ‘ 10 geiay_Ref 20.00 dBm
od 7
¢ ) 1
' .
Start 30 MHz Stop 26.50 GHz
[#Res BW 100 KHz HVBW 300 kHz Sweep 973.3 ms (40001 pts
5 L R L 5 [V S -
1 N T 2440 8 GHz 9.186 dBm
= f 26.298 2 GHz -38.889 dBm
:
H
H
9
Center 2.441000 GHz Span 5.000 MHz -
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) :
[PI/4 DQPSK] ngh Channel Spurlous

P ———

[PI/4 DQPSK] ngh Channel BandEdge

“sAva Type: RS
AvglHold: 1001100

O :L: e Trig: Free Run

E——

| “Shva Type: RS
FNO: -— g Avg[Hold: 100100 IO
IFGain:Low Atten: 30 B IFGainLow
Mkr1 2.48
|0Bic Ref 20.00d8m - 10 geisly  Ref 20.00 dBm
8 od =
W
Start 30 MHz Stop 26.50 GHz.
#Res BW 100 kHz H#VEBW 300 kHz Sweep 973.3 ms (40001 pts]
) 8 A I 5 S S -
R 24706 GHz 8616 dBm
-! N T 26.188 3 GHz 39728 dBm
4
1]
]
i
1]
9
Center 2.483500 GHz Span 10.00 MHz b
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) :
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REPORT NO: 16K23304-E3V1
FCC ID: ASLSMT285YD

DATE: MAY 25, 2016

BandEdge Emission at PlI/4-DOPSK Hopping Mode

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

» me Swept SA&

PRO: Wide =»- 1rig: FreeRun

#Aug Type: RMS

AvglHold: 100100 Crelm
IFGain-Low Atten: 30 0B oeTlP
qugarru-.- Ref 20.00 dBm
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 35.333 ms (20001 pts)

STATUS

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

wwm Swept SA

PHO- Wide —+- Trig: FreeRun

Mvﬂ Type: RMS
Avg|Hold: 100100

IFGainiLow Atten: 30 dB
10 dBidiv Ref 20.00 dBm
o
Center 2.483500 GHz Span 10,00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep $5.333 ms (20001 pts)
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REPORT NO: 16K23304-E3V1 DATE: MAY 25, 2016

FCC ID: ASLSMT285YD

8PSK Mode

[BPSK] Low Channel Spurlous

lq-#s-mn-muﬂu Seept 4

[BPSK] Low Channel BandEdge

N ———
S g Type: NS ] " #Avg Type: RMS
NG Wido ~+— AvglHokd: 100400 FAG Fast ~+- Trigi FreeRun AvglHold: 1001100
IFGainLow Aren: 30 68 IFGain:Low Anen: 30 d8
Mkr1 2.39
10 dBidiv Ref 20.00 dBm r 10 deidiv Ref 20.00 dBm
9 oa 0

Start 30 MHz Stop 26.50 GHz

‘ #Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts]

A Mook Trcl L) LFONCTGHWOTRL Fsciosweve I

i N f 24024 GHz 6.605 dBm
= f 26.1321GHz 40270 dBm
3
i
5
[
7
8
]
(Center 2.400000 GHz Span 10.00 MHz :?
#Res BW 100 kHz FVBW 300 kHz Sweep 5.333 ms (20001 pts) ‘

sTanUs) s

wwm s..‘sn
AL AL
uw.;r,pc RMS

[8PSK] Middle Channel BandEdge _ [8PSK] Mlddle Channel Spurlous

-~

]  savg Type: RS
P Wido -+~ Trig: FresRun AwglHokd: 100100 A Trig: Fres Run Awg/Hold: 1001100
W Gain:Low Atten: 30 dB IF GaincLow Atten: 30 dB
Mk
10 4By Ref 20,00 gBm 8 10 ersie Ref 20.00 dBm
Log Log '\
o 1
Start 30 MHz Stop 26.50 GHz
[#Res BW 100 KHz #VEW 300 KHz Sweep 973.3 ms (40001 pts)
L D = T S—
1 N T 2440 8 GHz 9.176 dBm
-3 N f 26.169 & GHz -39.364 dBm
4
5
H
7
8
9
Center 2.441000 GHz Span 5.000 MHz -
#Res BIN 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) :
=

[BPSK] H|gh Channel Spurlous

wsoeammuw ) lem-mm- Srept S
o o
| “Shun Typer RS I #va Type: NS
T e Trig: AvglHokd: 100100 FHG Fast -+~ Trig: Free Run AvgiHold: 100100
IFGain:Low Atten: 30 B IFGainLow
kr2 26.096 3 GHZ
[0gBiev__Ref 20,00 d8m 10 geisy Ref 20.00 dBm -40.078 dBn
2 135 i
41
Start 30 MHz Stop 26.50 GHz.
[#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
¢ 8 A I 5 S S -
R 2479 6 GHz 5687 dBm
-! N f 26,096 3 GHz 40078 dBm
4
1]
]
7
1]
9
Center 2.483500 GHz Span 10.00 MHz b
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) :
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DATE: MAY 25, 2016

BandEdge Emission at 8PSK Hopping Mode

[BPSK Hopping Mode] Low Channel BandEdge

me Swept SA&

qugarru-.- Ref 20.00 dBm

pm:w-!,,, —+  Trig: FreeRun
IFGain-Low Atten: 30 0B

#Avg Type: RMS

o @

AvglHold: 100100

#Res BW 100 kHz

Center 2.400000 GHz

#VBW 300 kHz

Span 10.00 MHz
Sweep 35.333 ms (20001 pts)

STATUS

03:09:42 P May 23, 2016
TRAGE[L 23356

[BPSK Hopping Mode] High Channel BandEdge

wwm Swept SA

PNO- Wide ~»— Trig: FreeRun
IFGain:Low Atten: 30 dB

#Avg Type: RMS

Avg|Hold: 100100

10 deidiv - Ref 20,00 dBm
o

#Res BW 100 kHz

Center 2.483500 GHz

#VBW 300 kHz

Span 10,00 MHz
Sweep 5.333 ms (20001 pts)
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REPORT NO: 16K23304-E3V1 DATE: MAY 25, 2016
FCC ID: ASLSMT285YD

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/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 C63.10. 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: 16K23304-E3V1 DATE: MAY 25, 2016
FCC ID: ASLSMT285YD

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA

Trace Markers

Frequency Met.er 3117(0016 Correc.ted Av.era.ge Margin Peak Limit PK Margin Azimuth Height N
Marker (GH2) Reading Det 8717)_150 Path_2 Reading Limit (dB) (dBuV/m) (d8) (Degs) (cm) Polarity
(dBuv) 619 (dBuv/m) (dBuVv/m)
1 *2.39 44.63 Pk 31.8 -29 47.43 - - 74 -26.57 139 175 H
2 *2.361 48.34 Pk 317 -29 51.04 - - 74 -22.96 139 175 H
3 *2.39 35.94 V1TV 31.8 -29 38.74 54 -15.26 - - 139 175 H
4 *2.388 36.27 V1TV 31.8 -29 39.07 54 -14.93 - - 139 175 H

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

Pk - Peak detector
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REPORT NO: 16K23304-E3V1 DATE: MAY 25, 2016
FCC ID: ASLSMT285YD

VERTICAL PEAK AND AVERAGE PLOT

=z i 13 M 4
i phe
g & |
|I
v i
\.».a.}m.hmmm._;mw-h'_r.-:n---'..-w:-..-.m.,«m.-&nwwuaM° A A P Ao Pk AL A s btk S bl 7 e ST
45 H H : H
3
o
a1
qe O3, T e — Vopalids Poailion | Borge (G BBUAGE 9 o, Tods
VERTICAL DATA
Trace Markers
Meter 3117(0016 Corrected Average . s N . N
Frequency ) ) . Margin Peak Limit PK Margin Azimuth Height B
Marker (GHa) Reading Det 8717)_150 Path_2 Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuY) 619 (dBuv/m) | (dBuv/m) €
1 *2.39 48.07 Pk 31.8 -29 50.87 - - 74 -23.13 82 400 \
2 *2.346 48.95 Pk 31.7 -29 51.65 - - 74 -22.35 82 400 \
3 *2.39 36.52 V1TV 31.8 -29 39.32 54 -14.68 - - 82 400 \
4 *2.39 36.52 V1TV 31.8 -29 39.32 54 -14.68 - - 82 400 \

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

Pk - Peak detector
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REPORT NO: 16K23304-E3V1 DATE: MAY 25, 2016
FCC ID: ASLSMT285YD

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA
Trace Markers

Meter 3117(0016 Corrected Average . - N . R
Frequency ) ) o Margin Peak Limit PK Margin Azimuth Height B
Marker (GH2) Reading Det 8717)_150 Path_2 Reading Limit (dB) (dBuV/m) (d8) (Degs) (cm) Polarity
(dBuv) 619 (dBuv/m) | (dBuv/m) 8
1 *2.484 47.91 Pk 32 -28.9 51.01 - - 74 -22.99 137 165 H
2 *2.488 48.47 Pk 32 -28.9 51.57 - - 74 -22.43 137 165 H
3 *2.484 37.61 V1TV 32 -28.9 40.71 54 -13.29 - - 137 165 H
4 *2.484 37.71 V1TV 32 -28.9 40.81 54 -13.19 - - 137 165 H

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

Pk - Peak detector
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REPORT NO: 16K23304-E3V1 DATE: MAY 25, 2016
FCC ID: ASLSMT285YD

VERTICAL PEAK AND AVERAGE PLOT

CaBalb/m) Uart |

g -2
LY e
(SRR L L TR bt gl v B AP, bty s by g i iy b g
: 5 :

VERTICAL DATA
Trace Markers

Meter 3117(0016 Corrected Average . - N . R
Frequency ) ) . Margin Peak Limit PK Margin Azimuth Height B
Marker (GH2) Reading Det 8717)_150 Path_2 Reading Limit (dB) (dBuV/m) (d8) (Degs) (cm) Polarity
(dBuv) 619 (dBuv/m) | (dBuv/m) &
1 *2.484 46.84 Pk 32 -28.9 49.94 - - 74 -24.06 76 371 \
2 *2.485 49.54 Pk 32 -28.9 52.64 - - 74 -21.36 76 371 \
3 *2.484 38.27 V1TV 32 -28.9 41.37 54 -12.63 - - 76 371 \
4 *2.484 38.33 V1TV 32 -28.9 41.43 54 -12.57 - - 76 371 \

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

Pk - Peak detector

Page 39 of 68

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, 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: 16K23304-E3V1
FCC ID: ASLSMT285YD

DATE: MAY 25, 2016

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

28
1 e 8
LOW CHANNEL VERTICAL
(eSO Lo Chamber | N R e L OgEA1E ElENEE3
s 3-Meters
188}
98|
BB
48| :

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: 16K23304-E3V1 DATE: MAY 25, 2016
FCC ID: ASLSMT285YD

LOW CHANNEL DATA

Trace Markers

Meter 3117(0016 Corrected . X - . . .
Marker Frequency Reading Det 8717)_150 path 3 Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) 619 (dBuV/m) (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *4.803 39.21 PK 34 -33.8 39.41 - - 74 -34.59 0-360 100 H
3 7.205 34.03 PK 35.7 -30.8 38.93 - - 74 -35.07 0-360 100 H
5 9.607 31.68 PK 37 -27.3 41.38 - - 74 -32.62 0-360 200 H
2 * 4.806 35.95 PK 34 -33.8 36.15 - - 74 -37.85 0-360 200 \
4 7.199 33.01 PK 35.7 -30.7 38.01 - - 74 -35.99 0-360 200 \
6 9.607 31.81 PK 37 -27.3 41.51 - - 74 -32.49 0-360 100 \Y
* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
PK — Peak detector
Radiated Emissions
Meter 3117(0016 Corrected o X e . . X
Frequency Reading Det 8717)_150 path 3 Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) 619 (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
*4.804 47.82 PK2 34 -33.8 48.02 - - 74 -25.98 126 104 H
*4.804 37.02 VAILT 34 -33.8 37.22 54 -16.78 - - 126 104 H

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

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 16K23304-E3V1 DATE: MAY 25, 2016
FCC ID: ASLSMT285YD

MID CHANNEL HORIZONTAL

28|
Frequency (GHz)
Farcg B s f— ¥ pa Mot Poaltion Roge 161 R e 2o 1_,.,.-'-5-,., Poaition
MID CHANNEL VERTICAL

IIF'H I Lak |.\-,—...-:.-_'| . 12 Moy 28 & 1_.-: 7

1ea

o

8a|
_ '_'|_'-..
_E E‘E\
‘ 5@t
s B

B n “ =
= o
Q
38}
28|
— J— — ——— . —— - — . e
(1=1¥ -'Ij-i
R i o — wpaiode  Fea oz 15 A ek - Fia  WoepsHode

'Note: Emission was scanned up to 26GHz; No emissions were detected above the noise flodr
which was at least 20dB below the specification limit.
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REPORT NO: 16K23304-E3V1 DATE: MAY 25, 2016
FCC ID: ASLSMT285YD

MID CHANNEL DATA

Trace Markers

Meter 3117(0016 Corrected . X - . . .
Marker Frequency Reading Det 8717)_150 path 3 Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) 619 (dBuV/m) (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *4.881 37 PK 34 -34 37 - - 74 -37 0-360 200 H
3 *7.323 37.48 PK 35.8 -30.9 42.38 - - 74 -31.62 0-360 200 H
5 9.764 31.98 PK 37.2 -26.6 42.58 - - 74 -31.42 0-360 200 H
2 *4.882 35.71 PK 34 -34 35.71 - - 74 -38.29 0-360 200 \
4 *7.323 3271 PK 35.8 -30.9 37.61 - - 74 -36.39 0-360 200 \
6 9.764 30.44 PK 37.2 -26.6 41.04 - - 74 -32.96 0-360 200 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak detector
Radiated Emissions
Meter 3117(0016 Corrected - . - . . X
Frequency Reading Det 8717)_150 path 3 Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) 619 (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
*7.323 46.96 PK2 35.8 -30.9 51.86 - - 74 -22.14 247 190 H
*7.323 39.18 VALT 35.8 -30.9 44.08 54 -9.92 - - 247 190 H

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

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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HIGH CHANNEL HORIZONTAL

Forge (0 L] Bl filtn  Dutiiheg Fede f— Fla WiepaiMode Poaltion | Foge (Gl UL Faf/fitn  Dekifieg Mode i Fia  Fhpaificde  Pasition

'Note: Emission was scanned up to 26GHz; No emissions were detected above the noise flodr
which was at least 20dB below the specification limit.
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HIGH CHANNEL DATA

Trace Markers

Meter 3117(0016 Corrected - . . . . .
Marker Frequency Reading Det 8717)_150 Path_3 Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) 619 (dBuV/m) (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *4.959 35.89 PK 34 -34 35.89 - - 74 -38.11 0-360 100 H
3 *7.44 45.95 PK 35.8 -30.7 51.05 - - 74 -22.95 0-360 100 H
5 9.919 32.19 PK 37.4 -27.2 42.39 - - 74 -31.61 0-360 200 H
2 * 4.956 35.68 PK 34 -34 35.68 - - 74 -38.32 0-360 200 \%
4 *7.44 40.37 PK 35.8 -30.7 45.47 - - 74 -28.53 0-360 200 \%
6 9.919 30.1 PK 37.4 -27.2 40.3 - - 74 -33.7 0-360 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak detector
Radiated Emissions
Meter 3117(0016 Corrected - . - . . X
Frequency Reading Det 8717)_150 path 3 Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) 619 (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
*7.439 52.33 PK2 35.8 -30.7 57.43 - - 74 -16.57 238 146 H
*7.439 48.83 VALT 35.8 -30.7 53.93 54 -.07 - - 238 146 H
*7.439 47.27 PK2 35.8 -30.7 52.37 - - 74 -21.63 240 144 \
*7.44 40.6 VALT 35.8 -30.7 45.7 54 -8.3 - - 240 144 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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9.2.2. ENHANCED DATA RATE 8PSK MODULATION
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

T T [ [ p— VopaMode Ponition | Borae (M) BBUAS o ke
] E roac
HORIZONTAL DATA
Trace Markers
f Meter 3117(0016 Corrected Average Marai peak Limit PK Margi Azimuth Height
Marker re(gl:‘e?cy Reading Det 8717)_150 Path_2 Reading Limit (Zr:)m (j; Vl/ml) (d;gm (Z[I)mu) (elg) Polarity
g (dBuv) 619 (dBuv/m) | (dBuv/m) uv/m €8s em

1 *2.39 46.03 Pk 31.8 -29 48.83 - - 74 -25.17 141 174 H

2 *2.387 48.62 Pk 31.8 -29 51.42 - - 74 -22.58 141 174 H

3 *2.39 36.14 V1TV 31.8 -29 38.94 54 -15.06 - - 141 174 H

4 *2.382 36.37 V1TV 31.8 -29 39.17 54 -14.83 - - 141 174 H

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

Pk - Peak detector
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VERTICAL PEAK AND AVERAGE PLOT

LBl m) Uert ica

(=1} " !
T il ey VA o ot b A SN a4 i i A A by o Pl
4
31 415
T ) [ e Gmsp Pin  Mepufhde Poailion | B (i) BEWA g Hode - F [ Hode
VERTICAL DATA
Trace Markers
f Meter 3117(0016 Corrected Average Marai peak Limit PK Margi Azimuth Height
Marker re(gl:‘e?cy Reading Det 8717)_150 Path_2 Reading Limit (Z;g)m (2; Vl/ml) (d;;gm (Z[I)mu) (elg) Polarity
g (dBuv) 619 (dBuv/m) | (dBuv/m) uv/m €8s em
1 *2.39 45.34 Pk 31.8 -29 48.14 - - 74 -25.86 88 187 \
2 *2.389 48.78 Pk 31.8 -29 51.58 - - 74 -22.42 88 187 \
3 *2.39 36.35 V1TV 31.8 -29 39.15 54 -14.85 - - 88 187 \
4 *2.386 36.61 V1TV 31.8 -29 39.41 54 -14.59 - - 88 187 \

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

Pk - Peak detector
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DATE: MAY 25, 2016
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

C— Fis  Houpaitid

HORIZONTAL DATA

Trace Markers

Meter

3117(0016 Corrected Average . - N . N
Frequency ) ) . Margin Peak Limit PK Margin Azimuth Height B
Marker (GHa) Reading Det 8717)_150 Path_2 Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuY) 619 (dBuv/m) | (dBuv/m) €
1 *2.484 50.42 Pk 32 -28.9 53.52 - 74 -20.48 29 298 H
2 *2.484 50.67 Pk 32 -28.9 53.77 - - 74 -20.23 29 298 H
3 *2.484 38.51 V1TV 32 -28.9 41.61 54 -12.39 29 298 H
4 *2.484 38.52 V1TV 32 -28.9 41.62 54 -12.38 29 298 H

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

Pk - Peak detector
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VERTICAL PEAK AND AVERAGE PLOT

ot Ei"'l\'.r\ oy Y i .
i 3
. Cmop ¥ k oo o Hode
VERTICAL DATA
Trace Markers
Meter 3117(0016 Corrected Average . . R ) .
Frequency ) ) . Margin Peak Limit PK Margin Azimuth Height B
Marker Reading Det 8717)_150 Path_2 Reading Limit Polarity
(GHz) (dBuY) 619 (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *2.484 52.48 Pk 32 -28.9 55.58 - - 74 -18.42 74 370 \
2 *2.484 54.44 Pk 32 -28.9 57.54 - - 74 -16.46 74 370 \
3 *2.484 39.96 V1TV 32 -28.9 43.06 54 -10.94 - - 74 370 \
4 *2.484 39.94 V1TV 32 -28.9 43.04 54 -10.96 - - 74 370 \

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

Pk - Peak detector
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DATE: MAY 25, 2016

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise ﬂodr

which was at least 20dB below the specification limit.
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LOW CHANNEL DATA

Trace Markers

Meter 3117(0016 Corrected . X - . . .
Marker Frequency Reading Det 8717)_150 Path_3 Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) 619 (dBuV/m) (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *4.804 36.65 PK 34 -33.8 36.85 - - 74 -37.15 0-360 100 H
4 7.206 33.81 PK 35.7 -30.8 38.71 - - 74 -35.29 0-360 200 H
5 9.609 31.69 PK 37 -27.3 41.39 - - 74 -32.61 0-360 200 H
2 *4.807 35.48 PK 34 -33.8 35.68 - - 74 -38.32 0-360 100 A
3 7.207 32.94 PK 35.7 -30.8 37.84 - - 74 -36.16 0-360 200 A
6 9.603 30.49 PK 37 -27.3 40.19 - - 74 -33.81 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 limit (54dBuV/m).
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MID CHANNEL HORIZONTAL
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise flodr
which was at least 20dB below the specification limit.
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MID CHANNEL DATA

Trace Markers

Meter 3117(0016 Corrected . X - . . .
Marker Frequency Reading Det 8717)_150 path 3 Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) 619 (dBuV/m) (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *4.881 35.5 PK 34 -34 35.5 - - 74 -38.5 0-360 100 H
4 *7.323 36.24 PK 35.8 -30.9 41.14 - - 74 -32.86 0-360 200 H
5 9.764 31.99 PK 37.2 -26.6 42.59 - - 74 -31.41 0-360 200 H
2 *4.881 35.43 PK 34 -34 35.43 - - 74 -38.57 0-360 200 \
3 *7.321 33.02 PK 35.8 -30.9 37.92 - - 74 -36.08 0-360 100 \
6 9.766 30.74 PK 37.2 -26.6 41.34 - - 74 -32.66 0-360 200 \Y
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak Detector
Radiated Emissions
Meter 3117(0016 Corrected - . . . . .
Frequency Reading Det 8717)_150 path 3 Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) 619 (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
*7.323 46.12 PK2 35.8 -30.9 51.02 - - 74 -22.98 238 182 H
*7.323 33.07 VAILT 35.8 -30.9 37.97 54 -16.03 - - 238 182 H

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

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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HIGH CHANNEL HORIZONTAL
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Note: Emission was scanned up to 26GHz; No emissions were detected above the noise flodr
which was at least 20dB below the specification limit.
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HIGH CHANNEL DATA

Trace Markers

Meter 3117(0016 Corrected . X - . . .
Marker Frequency Reading Det 8717)_150 path 3 Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) 619 (dBuV/m) (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *4.96 35.4 PK 34 -34 35.4 - - 74 -38.6 0-360 200 H
4 *7.44 46.01 PK 35.8 -30.7 51.11 - - 74 -22.89 0-360 200 H
5 9.92 30.74 PK 37.4 -27.2 40.94 - - 74 -33.06 0-360 200 H
2 *4.958 35.12 PK 34 -34 35.12 - - 74 -38.88 0-360 200 \
3 *7.44 37.71 PK 35.8 -30.7 42.81 - - 74 -31.19 0-360 200 \
6 9.92 30.92 PK 37.4 -27.2 41.12 - - 74 -32.88 0-360 100 \Y
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak Detector
Radiated Emissions
Meter 3117(0016 Corrected o . o X . .
Frequency Reading Det 8717).150 path 3 Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) 619 (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
*7.44 55.03 PK2 35.8 -30.7 60.13 - - 74 -13.87 248 190 H
*7.44 44.27 VAILT 35.8 -30.7 49.37 54 -4.63 - - 248 190 H
*7.44 48.52 PK2 35.8 -30.7 53.62 - - 74 -20.38 239 149 \
*7.44 36.4 VALT 35.8 -30.7 41.5 54 -12.5 - - 239 149 \

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

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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9.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT
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BELOW 1 GHz TABLE
Trace Markers
Frequency Met-er VULB9163- . Correc.ted QPk Limit Margin Azimuth Height X
Marker (MHz) Reading Det 750 Bi-Log Reading (dBuV/m) (dg) (Degs) (cm) Polarity
(dBuv) (dBuVv/m)

1 *163.3225 49.5 Pk 8.6 -28.5 29.6 43,52 -13.92 0-360 100 H
2 *167.955 54 Pk 89 -28.5 344 43.52 -9.12 0-360 100 H
3 187.505 40.06 Pk 10.1 -28.3 21.86 43,52 -21.66 0-360 100 H
4 44.4925 43.67 Pk 135 -30.2 26.97 40 -13.03 0-360 100 Vv
5 65.105 41.21 Pk 11.1 -29.9 22.41 40 -17.59 0-360 100 Vv
6 183.9775 46.05 Pk 9.8 -28.3 27.55 43,52 -15.97 0-360 100 \
7 192.35 46.03 Pk 10.6 -28.2 28.43 43,52 -15.09 0-360 100 Vv
8 *273.1 42.46 Pk 12.8 -27.6 27.66 46.02 -18.36 0-360 200 H
9 202 45.78 Pk 11.4 -28.2 28.98 43,52 -14.54 0-360 100 Vv

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

Pk - Peak detector
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10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.13-0.5 66 to 56 56 to 46
0.5-5 5 46
5-30 i) S0
" 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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6 WORST EMISSIONS

LINE 1 PLOT
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DATE: MAY 25, 2016

LINE 1 RESULTS

Trace Markers

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 B ITE (dB)
(dBuv) cord_L1 (dB(uVolts QP AV
)
1 .168 39.45 Pk 10.2 0 49.65 65.06 -15.41 - -
2 177 23.9 Av 10.2 0 34.1 - - 54.63 -20.53
3 321 33.29 Pk 10 0 43.29 59.68 -16.39 - -
4 .366 22.05 Av 10.1 0 32.15 - - 48.59 -16.44
5 411 31.33 Pk 10.1 0 41.43 57.63 -16.2 - -
6 411 19.23 Av 10.1 0 29.33 - - 47.63 -18.3
7 2.013 33.31 Pk 9.8 1 43.21 56 -12.79 - -
8 2.058 19.64 Av 9.8 1 29.54 - - 46 -16.46
9 3.489 32.62 Pk 9.8 1 42.52 56 -13.48 - -
10 3.444 17.09 Av 9.8 1 26.99 - - 46 -19.01
11 14.586 39.93 Pk 10.1 .2 50.23 60 -9.77 - -
12 14.586 19.53 Av 10.1 2 29.83 - - 50 -20.17
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Phase L1 .15 - 30MHz
Frequency Meter Det 101837_wit CE Shield Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading h ex-cord_L1 Room Reading Class B ITE (dB) Class B ITE (dB)
(dBuVv) (dB(uVolts)) Qp AV
2.1435 27.6 Qp 9.8 A 37.5 56 -18.5 - -
14.7615 28.13 Qp 10.2 .2 38.53 60 -21.47 - -

Qp - Quasi-Peak detector
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Trace Markers

Phase N .15 - 30MHz

LINE 2 RESULTS

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 B ITE (dB)
(dBuv) cord_N (dB(uVolts QP AV
)
13 .168 39.28 Pk 10.2 0 49.48 65.06 -15.58 - -
14 177 23.26 Av 10.1 0 33.36 - - 54.63 -21.27
15 321 34.51 Pk 9.9 0 44.41 59.68 -15.27 - -
16 .366 23.72 Av 10.1 0 33.82 - - 48.59 -14.77
17 402 31 Pk 10.1 0 411 57.81 -16.71 - -
18 411 19.13 Av 10.1 0 29.23 - - 47.63 -18.4
19 2.076 31.71 Pk 9.8 1 41.61 56 -14.39 - -
20 2.076 18.71 Av 9.8 1 28.61 - - 46 -17.39
21 3.48 30.68 Pk 9.8 1 40.58 56 -15.42 - -
22 3.48 16.89 Av 9.8 1 26.79 - - 46 -19.21
23 14.577 33.76 Pk 10.3 2 44.26 60 -15.74 - -
24 14.631 16.6 Av 10.3 2 27.1 - - 50 -22.9
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Phase N .15 - 30MHz
Frequency Meter Det 101837_wit CE Shield Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading h ex-cord_N Room Reading Class B ITE (dB) Class B ITE (dB)
(dBuv) (dB(uVolts)) QP AV
2.1813 25.59 Qp 9.8 1 35.49 56 -20.51 - -
15.0054 22.7 Qp 10.3 2 33.2 60 -26.8 - -

Qp - Quasi-Peak detector
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