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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + Bluetooth/BLE and DTS b/g/n
MODEL NUMBER: SM-Z300F/DS

SERIAL NUMBER: R38G80BH21F (RADIATED); R38G80BH2HT (CONDUCTED)
DATE TESTED: SEP 04, 2015 - SEP 19, 2015

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

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

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

Approved & Released For

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

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

3. FACILITIES AND ACCREDITATION

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

218 Maeyeong-ro
X] Chamber 1
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)
36.5 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

GSM/WCDMA/LTE Phone + Bluetooth/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
[MHz] Mode Mode [dBm] [mW]
Basic GESK Average 9.30 8.51
Peak 9.50 8.91
2402-2480 | Enhanced Pi/4-DPSK Average 7.0 >0
Peak 9.49 8.90
Enhanced 8PSK Average 7.07 5.10
Peak 9.99 9.97

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 1.2 dBi.

5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z it was

determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.
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DATE: SEP 23, 2015

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG ETAOU83EWE DW1G806US/A-E N/A
Data Cable SAMSUNG ECB-DUGS8WE N/A N/A
Earphone SAMSUNG GH59-11129H N/A N/A
/0 CABLES
1 DC Power Mini-USB Shielded 0.8m N/A
1 Audio Mini-Jack | Unshielded 1.0m N/A
TEST SETUP

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

HEADSET

AC ADAPTER

MAIN POWER SOURCE
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DATE: SEP 23, 2015

6. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List

Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 11-17-15
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-25-16

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

Page 10 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: 15K21761-E3 DATE: SEP 23, 2015
FCC ID: ASLSMZ300F

7. SUMMARY TABLE

FCC Part Section Test Description Test Limit Te.s'F Test
Condition Result
2.1049 Occupied Band width (99%) N/A Pass
2.1051, 15.247 (d) Band Edge / Conducted -20dBc Pass
Spurious Emission
15.247 (b)(1) TX conducted output power <21dBm Pass
15.247 (a)(1) Hoppi i Conducted
. pping frequency separation > 25KHz Pass

15.247 (a)(1)(iii) | Number of Hopping channels | ™°re than 15 non- Pass

owverlapping channels

15.247 (a)(1)(iii) Avg Time of Occupancy < 0.4sec Pass

15.207 (a) AC Power IT|n§ conducted Section 10 Power Line Pass
emissions conducted

15.205, 15.209 Radiated Spurious Emission < 54dBuV/m Radiated Pass
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FCC ID: ASLSMZ300F

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 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 1.000 0.896
Mid 2441 0.898 0.901
High 2480 0.963 0.895
Worst 1.000 0.901

8.1.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.239 1.161
Mid 2441 1.225 1.163
High 2480 1.224 1.160
Worst 1.239 1.163

8.1.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.256 1.162
Mid 2441 1.262 1.161
High 2480 1.259 1.162
Worst 1.262 1.162
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8.1.4. 20 dB AND 99% BANDWIDTH PLOTS

GFESK BANDWIDTH

[20dB Bandwidth] GFSK Low CH

www ~Occupied W

ccnmrm zAwwnwvun

10.03.40 A Sep 1, 2015
Radio Std: None.

[99% Bandwidth] GFSK Low CH

WWM Dccuped BN

“Cantes Freq: 2402009000 GHe

10,0800 A Sep 11, 3015
Radio Std: None

- “AwglHold: 1061100 o Trig: Free R
SFGainLow #aren: 2408 Radio Device: BTS nFGainLow Eaten: 24 08 Radio Device: BTS

10 dBidiv Ref 20.00 dBm Ic B Ref 20.00 dBm

o3 cg ‘ ‘

LELITPET P L] .._..‘_.._.. LSRN NN RNl Rrh) LU ELETELY

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 14.9 dBm Occupied Bandwidth Total Power 3.81 dBm

890.91 kHz 895.71 kHz
Transmit Freq Error 7.232 kHz OBW Power 99.00 % Transmit Freq Error 18.587 kHz OBW Power 99.00 %
x dB Bandwidth 999.6 kHz x dB =20.00 dB x dB Bandwidth 905.9 kHz x dB =20.00 dB

[20dB Bandwidth] GFSK Middle CH

[99% Bandwidth]] GFSK Middle CH

Keytight Spectrum Anahyzer - Ossupied B
AL 3 0

Center Freq: 2441000000 GH:

‘AvglHold: 1001100

Keysight Spectram Anshyoe - Occugied W
AL " B

]

tor Freq: 2 441660060 GHz

Een
Trig: Free Run

= le
10,0747 &M Sep 11, 015
Radio Std: None

e Trig: .-
#IF Gaindlow #Anen; 2408 Radic Devics: BTS M Gain:Low EAmen: 34 68 Radlo Device: BTS
10 dBldiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log ‘ '
|
............................. LULELELE LR L EE LR L E LB LT

Center 2441 GHz Span 3 MHz Center 2.441 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 2.78 dBm

869.20 kHz 900.52 kHz

Transmit Freq Error 6.928 kHz OBW Power 99.00 % Transmit Freq Error -1.916 kHz OBW Power 99.00 %

x dB Bandwidth 898.3 kHz x dB -20.00 dB x dB Bandwidth 908.9 kHz xdB -20.00 dB
s —

sranus

[20dB Bandwidth] GFSK High CH

[99% Bandwidth] GFSK High CH

Weright Spectnum Anatyeer - Ocevpied W0
AL R G

c-n-rmq 480006000 G2

#IFGainclow

sanen: 2408

=
10.05:45 8450 11, 2015
Radio Std: None.

AvglHold: 100100

N —

]

o Freg: 2. sacc66060 Gz

e Trig: Free Run

10:07.25 M Sep 11, 2015
Radia Sta: None

Radio Device: BTS AFGainLow Bamen: 24 68 Radio Device: BTS
10 dBidiv Ref 20.00 dBm Lr dBidiv Ref 20.00 dBm
Leg od ‘
|
1
LLLTEE DL LERE T ] .....’.... PELELLLLEL AL ] LIETLETITRE
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 14.2 dBm Occupied Bandwidth Total Power 3.19 dBm
889.34 kHz 894.75 kHz
Transmit Freq Error 6.071 kHz ‘OBW Power 99.00 % Transmit Freq Error 9.600 kHz OBW Power 99.00 %
x dB Bandwidth 963.1 kHz xdB =20.00 dB x dB Bandwidth 905.9 kHz x dB =20.00 dB
o sTaUs, = s
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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

CcmrFrlq 2482600000 GHz

100410 MM S 11, 2005
Radio Std: None.
‘Avg[Hold: 1001100

Tiysight Spectrum Anslyoe - Occupied B
AL 5

]

Conter Freg: 2402000000 GHz Radio St
s Trig: Free Run

10,0844 4560 1
HNone

rGainiow | Shnen: 2608 Radio Device: BTS AFGain:Low #Amen: 24 6B Radia Davice: BTS
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log )
| |
|
|
................. LW w0 Y
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 14.4 dBm Occupied Bandwidth Total Power 1.65dBm
1.1504 MHz 1.1610 MHz
Transmit Freq Error -3.284 kHz OBW Power 99.00 % Transmit Freq Error -13.765 kHz OBW Power 99.00 %
x dB Bandwidth 1.239 MHz x dB -20.00 dB % dB Bandwidth 1.272 MHz xdB -20.00 dB
uss staus, s Sran

_[20dB Bandwidth] Pi/4-DQPSK Middle CH

_[99% Bandwidth]] Pi/4-DQPSK Middle CH

wmm am.-m

c-nwmq 2441000000 GHz

o e

10:05:04 M50 11, 3005
Radio Std: None.
Avg|Hold: 1001100

T —

e Trig: Free Run

10,0800 M Sep 11, 2015
Conter Freg: 2aa600000 Gtz Radio Sta: None

arcanion " ten 208 Radio Device: BTS mGamiow | #Amen: 2448 Radio Davice: BTS
10a3dy_ Ref 20.00 dBm j0czi:  Ref 20.00 dBm
Log o0 ‘
.......................... .‘............................._.. PLARLIARRE LRIt Ridl

Center 2.441 GHz Span 3 MHz Center 2.441 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 13.0 dBm Occupied Bandwidth Total Power 0.68 dBm

1.1514 MHz 1.1633 MHz
Transmit Freq Error -3.054 kHz OBW Power 99.00 % Transmit Freq Error -2.983 kHz OBW Power 99,00 %
x dB Bandwidth 1.225 MHz xdB -20.00 dB x dB Bandwidth 1.278 MHz x dB -20.00 dB
— stams

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

wwm Cecuped B0

Ccnwfrnq 2480000000 GHz

o =
10:06:02 A sep 11, 2015
Radio Std: None.

A GolncLow

-
#Anen: 2008

al
Radio Device: BTS

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

AEGsiniLow

VR e TR Oeagu Te o
AL & ST 16H AT 10:07:12 AMSep 11, 2015
] Center Freg: 2.480000000 GHz Radi Std: None

s~ Trig: Free Run

#Amen: 34 dB Readio Device: BTS

Ref 20.00 dBm

10 dBIdiv Ref 20.00 dBm

Center 2.48 GHz

Span 3 MHz

Log

Center 2.48 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 13.4 dBm Occupied Bandwidth Total Power 1.5 dBm
1.1516 MHz 1.1601 MHz
Transmit Freq Error -4.326 kHz OBW Power 99.00 % Transmit Freq Error -1.544 kHz OBW Power 99.00 %
x dB Bandwidth 1.224 MHz x dB -20.00 dB x dB Bandwidth 1.237 MHz x dB -20.00 dB
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8PSK BANDWIDTH

[20dB BandW|dth] 8PSK Low CH

[99% Bandwidth] 8PSK Low CH

www— Occupied BW. o e Feyught Spectrum Anabyzer - Occupied BV lola
100425 @549 11,2085 AL E S 10,0833 580 11,2015 |
] CcmrFﬂq 2403000000 Gz Radio Std: None | Center Freg: 2402000000 GHz Radia Sta: None
- AvglHold: 1001100 e Trig: Free Run
FGainLow sann: 248 Radio Device: BTS AFGain:Low #Anan: 24 08 Radia Davice: BTS
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
t
\ \ |
..................... Lk
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,
Occupled Bandwidth Total Power 13.8 dBm Occupied Bandwidth Total Power 1.78 dBm
1.1413 MHz 1.1622 MHz
Transmit Freq Error 12.226 kHz OBW Power 99.00 % Transmit Freq Error 16.761 kHz OBW Power 99.00 %
x dB Bandwidth 1.256 MHz x dB -20.00 dB % dB Bandwidth 1.232 MHz xdB -20.00 dB
s staus, s srams
B 1990
[20dB Bandwidth] 8PSK Middle CH [99% Bandwidth]] 8PSK Mlddle CH
wmm ﬂmu-i“l [ = Ws..m.nm-qm ccupied B4 P
10:04.49 4454 11, 2085 100814 AM5ep 11, 2015
| c.nurmq 2441000000 GHz Ratio $1d None G enter Freq: 2441000000 Gtz Radia $ta: None
- Trig: AglHold: 1001100 e Trig: Free Run
#IF GolncLow #Atten: 24 dB Radic Device: BTS W Gain:Low #Aten: 24 9B Radio Device: BTS
10 dBldiv Ref 20.00 dBm Lr dBIdiv Ref 20.00 dBm
Log oa
|
|
Center 2441 GHz Span 3 MHz Center 2441GHz " Span3MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms, #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 12.7 dBm Occupied Bandwidth Total Power 0.74 dBm
1.1422 MHz 1.1610 MHz
Transmit Freq Error 12.210 kHz OBW Power 99.00 % Transmit Freq Error 12.731 kHz OBW Power 99.00 %
x dB Bandwidth 1.262 MHz xdB -20.00 dB x dB Bandwidth 1.239 MHz xdB -20.00 dB
sTaUs, stams
o
[20dB BandW|dth] 8PS High CH [99 % Bandwidth] 8PSK High CH
TS ReRAY DT To = W =1
1008019 4540 11, 2085 AL R sise 164 sT 1007:01 Ms0p L1, 015
] CcnwFrnq 2480000000 GHz Radio Std: None ] Center Freq: 2480000000 GHz Radio Sté: None
- al e Trig: Free Run
A GainLow #ann: 2408 Radio Device: BTS AFGain:Low #anen: 24 08 Radia Device: BTS

10 dBidiv Ref 20.00 dBm
og

10 dBIdiv Ref 20.00 dBm
og

Center 2.48 GHz Span 3 MHz Center 2.48 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 13.1 dBm Occupied Bandwidth Total Power 1.11 dBm
1.1414 MHz 1.1621 MHz
Transmit Freq Error 11.612 kHz ‘OBW Power 99.00 % Transmit Freq Error 16.474 kHz OBW Power 99.00 %
x dB Bandwidth 1.258 MHz x dB -20.00 dB x dB Bandwidth 1.232 MHz x dB -20.00 dB
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REPORT NO: 15K21761-E3 DATE: SEP 23, 2015
FCC ID: ASLSMZ300F

8.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)

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

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

TEST PROCEDURE

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

RESULTS
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REPORT NO: 156K21761-E3
FCC ID: ASLSMZ300F

DATE: SEP 23, 2015

HOPPING FREQUENCY SEPARATION PLOT

Keysight Spectrum Analyzer - Swept SA

RL [ RF Isoq DC | | | SENSE:INT] [ ALIGN AUTO |
] #Avg Type: RMS
PNO: Wide ~»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 24 dB
Ref Offset 6.3 dB

AMkr2 1.000 0 MHz
-0.106 dB

10 dBidiv  Ref 20.00 dBm
Log

Center 2.441000 GHz

MSG STATUS

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

Span 3.000 MHz
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REPORT NO: 15K21761-E3 DATE: SEP 23, 2015
FCC ID: ASLSMZ300F

8.3. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (iii)

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

TEST PROCEDURE

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

RESULTS

Normal Mode: 79 Channels observed.
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FCC ID: ASLSMZ300F

NUMBER OF HOPPING CHANNELS PLOTS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

i Keysight Spectrum Analyzer - Swept SA 1 = JI &P "EII
RL RF [soe bC | [ SENSE:INT] ALIGN AUTO | 09:44:29 AMSep 11, 2015
#Avg Type: RMS TRAGE 3456
PNO: Fast GO Trig: Free Run Avg|Hold:>100/100 TYPE| M ¥AAcAY
IFGain:Low Atten: 24 dB DeT|P

Ref Offset 6.3 dB
10 dBidiv  Ref 20.00 dBm
og

Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 300 kHz VBW 3.0 MHz Sweep 2.667 ms (40001 pts)
MSG STATUS
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REPORT NO: 156K21761-E3
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DATE: SEP 23, 2015

Keysight Spectrum Analyzer - Swept SA
AL FF s00_oc

PNO: Wide o  Trig: FreeRun
IFGain:Low Atten: 24 dB

Ref Offset 6.3 dB.

) .#Avg Type: RMS
Avg|Hold:>1001100 TYeE| ;‘ ¥

=
05:46:32 AM Sep 11,2015
T ey

10 deidiv. Ref 20.00 dBm
Leg

18 SEGMENT

2400 to 2430 MHz

Start 2.40000 GHz
#Res BW 300 kHz VEW 3.0 MHz

MsG

STATUS

Stop 2.43000 GHz
Sweep 2.667 ms (40001 pts)

[BE Keysight Spectrum Anslyzer - Swept SA > | ap
RL 5 ALIGN &l 09:48:18 AMSep 11, 2015
] #Avg Type:RMS £ 3156
PROWide GO Trig: FreeRun Avg|Hold:>100/100 TeEM
IFGain:Low Atten: 24 dB oeTlP
Ref Offset 6.3 dB
10 deidiv  Ref 20.00 dBm
Log
nd
2" SEGMENT
2430 to 2460 MHz
Start 2.43000 GHz Stop 2.46000 GHz
#Res BW 300 kHz VBW 3.0 MHz Sweep 2.667 ms (40001 pts)

=

Keysight Spectrum Anshyzer - Swept SA
AL [

NG Wide oo Trig: FreeRun
IFGainLow Atten: 24 dB

Ref Offset 6.3 dB

STATUS

#Avg Type: RMS
AvglHold:>100/100

10c¢eidiv  Ref 20.00 dBm
Log

3 SEGMENT

2460 to 2482 MHz

Start 2.46000 GHz
#Res BW 300 kHz VBW 3.0 MHz

s

Sweep 2.667 ms {40001 pts)

STATUS

Stop 2.48200 GHz
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REPORT NO: 15K21761-E3
FCC ID: ASLSMZ300F

DATE: SEP 23, 2015

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 0.3795 32 0.121440 0.4 -0.2786
DH3 1.6350 18 0.294300 0.4 -0.1057
DH5 2.8830 13 0.374790 0.4 -0.0252
DH Packet Pulse Number of [ Average Time Limit Margin
Width Pulses in of Occupancy
[msec] [0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.380 8 0.030360 0.4 -0.36964
DH3 1.635 4.5 0.073575 0.4 -0.32643
DH5 2.883 3.25 0.093698 0.4 -0.3063
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REPORT NO: 156K21761-E3 DATE: SEP 23, 2015
FCC ID: ASLSMZ300F

DH1
Keysight Spectrum Analyzer - Swept SA _ == \@—
RL | RF [500 D SENSE:INT] [ ALIGN AUTO 10:00:42 AM Sep 11, 2015
Trig Delay-50.0 ps #Avg Type: RMS TRACE[1 23456
PO Fast —— Trig: RF Burst | Wi
IFGain:Low Atten: 24 dB
Ref Offset 6.3 dB
10 dBidiv Ref 20.00 dBm
Log
| I
DH1
Pulse Width
|
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (40001 pts)
MSG STATUS
Keysight Spectrum Analyzer - Swept SA ) _ ) _ ) ==
RL RF 500 DC SEMSE:INT| ALIGN AUTO 05:50:49 AMSep 11, 2015
#Avg Type: RMS TReCE[T 23256
PNO: Wide ~»— Trig: FreeRun TYRE| W
IFGain:Low Atten: 24 dB DEeT|P
Ref Offset6.3 dB
10 deidiv. - Ref 20.00 dBm
Log
DH1
NUMBER OF
PULSES IN 3.16 |
SECOND
OBSERVATION : _ _ ‘
PERIOD |
l
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 50 MHz Sweep 3.160 s (40001 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: 156K21761-E3
FCC ID: ASLSMZ300F

DATE: SEP 23, 2015

DH3
Keysight Spectrum Analyzer - Swept SA == \@—
RL | RF [500 D SENSE:INT] [ ALIGN AUTO 09:59:56 AM Sep 11, 2015
Trig Delay-200.0 ys #Avg Type: RMS TRACE[1 23456
PO Fast —— Trig: RF Burst | Wi
IFGain:Low Atten: 24 dB
Ref Offset6.3 dB \Mkr
10 dBidiv Ref 20.00 dBm
Log
DH3 |
Pulse Width i
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (40001 pts)
MSG STATUS
Keysight Spectrum Analyzer - Swept SA ) ) ==
RL RF 500 DC SEMSE:INT| ALIGN AUTO 09:51:08 AM Sep 11, 2015
#Avg Type: RMS TRacE[T 2 3 4 5
PNO: Wide —— 1rig: FreeRun o e TYPE| Wi o
IFGain:Low Atten: 24 dB DEeT|P
Ref Offset6.3 dB
10 deidiv. - Ref 20.00 dBm
Log
DH3
NUMBER OF
PULSES IN 3.16
SECOND
OBSERVATION
PERIOD
1
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 50 MHz Sweep 3.160 s (40001 pts)
MSG STATUS
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REPORT NO: 156K21761-E3 DATE: SEP 23, 2015
FCC ID: ASLSMZ300F

DH5
Keysight Spectrum Analyzer - Swept SA ) = \@—
RL | RF__|50Q D SENSE:INT| I ALIGN AUTO 09:59:02 AM Sep 11, 2015
Trig Delay-300.0 s #Avg Type: RMS TRACE[1 23456
PNO-Fast -+ Trig: RF Burst | Wit
IFGain:Low Atten: 24 dB
Ref Offset6.3 dB AMkr2
10 dBidiv Ref 20.00 dBm
Log
DH5
Pulse Width
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (40001 pts)
MSG STATUS
Keysight Spectrum Analyzer - Swept SA . . . ) ) =&
RL RF 500 DC SEMSE:INT| ALIGN AUTO 09:52:31 AM Sep 11, 2015
#Avg Type: RMS TRACE[1 2345 6
PNO: Wide ~»— Trig: FreeRun TYRE| W
IFGain:Low Atten: 24 dB DEeT|P
Ref Offset 6.3 dB
10 deidiv. - Ref 20.00 dBm
Log
DH5
NUMBER OF
PULSES IN 3.16
SECOND
OBSERVATION
PERIOD
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 50 MHz Sweep 3.160 s (40001 pts)
MSG STATUS
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DATE: SEP 23, 2015

8.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

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

TEST PROCEDURE

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

RESULTS

8.5.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 9.501 21 -11.499
Middle 2441 7.949 21 -13.051
High 2480 8.178 21 -12.822
Worst 9.501 21 -11.499
8.5.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 9.493 21 -11.507
Middle 2441 7.938 21 -13.062
High 2480 8.155 21 -12.845
Worst 9.493 21 -11.507
8.5.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 9.989 21 -11.011
Middle 2441 8.431 21 -12.569
High 2480 8.675 21 -12.325
Worst 9.989 21 -11.011
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8.5.4. OUTPUT POWER PLOTS
GFESK OUTPUT POWER

eyightSpeciam sy et S8 "
AL % [sos TG AT
#Avg Type: RMS
PG Fost ~+- Trig: Free Run AvglHold: 1001100
IFGaintow Atten: 24 d8
Ref Offset6.3 4B Mkr1 2.402 072 75 GHZ
1048y Ref 20,00 dBm 9.501 dBm
Log
Low CH
Center 2.402000 GHz ‘Span 5.000 MHz|
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts]
s
Keysight Spectrum Analyzer - Swept 54 =
&L W 58 o e | ov6:s0PMSED 10,2015
#Avg Type: RMS TRACE] 56
e Trig: FreeRun AvglHeld: 1001100 TrPE[M
Fosniow | Aden: 248 verl®
Ref Offset6.3 dB Mkr1 2.441 042 75 GHz
10¢eidly__Ref 20.00 dBm 7.949 dBm
Middle CH
Center 2441000 GHz Span 5.000 MHz|
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts|
- =
Keight Spectun Analyce - Smept SA
i o T ALic AuTe
#Avg Type: AMS
NG Test -+ Trig:FreeRun Avg[Hold: 1001100
IFGainLow Anen: 2468
Ref Offset6.3 dB Mkr
10 dBiciv. - Ref 20.00 dBm
Log
High CH
‘Center 2480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts,
e
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Pi/4-DPSK OUTPUT POWER

Pi/4-DPSK

Low CH

eysight Spectrum Anslyzer - Swept SA
RL F a_D

PNO:Fast ~»-  Trig: Free Run
IFGain:Low Atten: 24 dB

~ #hvg Type: RMS
AvglHold: 100100

RefOffset 5.3 dB.

iodisdiv - Ref 20,00 dBm
Log

45524 PH Sep 10, 2015

Mkr1 2.4

Center 2.402000 GHz
#Res BW 3.0 MHz

#VBW 50 MHz

Sweep 1.333 ms (20001 pts)

Span 5.000 MHz|

MG

STATUS

Keyight Spectnien Ansber = Siwept SA
AL R s0n

PNO: Fast ~»— Trig: FreeRun
IFGain:Low Arten: 24 dB

. #Avg Type: RMS
Avg|Hold: 1001100

Ref Offset6.3 dB
10 dBidiv Ref 20.00 dBm

Mkr1 2.441

Pi/4-DPSK

High CH

Pi/4-DPSK
Middle CH
Center 2.441000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
usa sTATUS
Keyzight Spectrum Analyzer - Swept SA o |-
RL RF S0n_DC LIGN AUTO 04:57:40PM Sep 10,2015
| #Avg Type: RMS TRACE 56
PHO: Fast —+=—  Trig: Free Run Avg|Hold: 1001100 TYPE|M Ay
IFGain:Low Atten: 24 dB oe|

Ref Offset 6.3 dB
tD deidiv. - Ref 20.00 dBm
og

Mkr1 2.480 147 25 GHz
8.155 dBm

Center 2.480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts|
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FCC ID: ASLSMZ300F

8PSK OUTPUT POWER

bl tmie e i
RL RF 50 0 C LIGN AUTD D4:55:43PM Sep 10, 2015
#Avg Type: RMS TRACE 56
FHO Fast -~ Trig: FreeRun Avg|Hold: 100100 TeEM
1FGain:Low Atten: 24 dB i
Ref Offset 6.3 4B Mkrl 2.4
1 ggd»a.:cn-: Ref 20.00 dBm
Low CH
‘Center 2.402000 GHz Span 5.000 MHz|
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pl‘sg
usa STATUS
Keysight Spectrum Analyzer - Swept SA
RL i E; [T ALIGM AT
] £2Avg Type: RMS
SO Fast -+ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 24 dB
Ref Offset6.3 dB Mkr1
10de/div. - Ref 20.00 dBm
Log
Middle CH
Center 2.441000 GHz Span 5.000 MHz,
[#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts;
usa STATUS
Keysight Spectrum Analyzes - Swept SA [E=m
RL [ F I ot | ALTGH AT 1 04:57:58PM Sep 10, 2015
#Avg Type: RMS ACE| 5 6
PN Fast -+ Trig: Free Run AvglHold: 100100
IFGainiLow Amen: 24 dB
Ref Offset6.3 dB Mkr1 2
10 dBidiv Ref 20.00 dBm
High CH
Center 2.480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts
sG ETATUS
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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] [mwW]
Low 2402 9.30 8.51
Middle 2441 7.74 5.95
High 2480 7.98 6.28
8.6.2. DATA RATE PI/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 7.06 5.09
Middle 2441 5.51 3.56
High 2480 5.73 3.74

8.6.3. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 7.07 5.10
Middle 2441 5.52 3.57
High 2480 5.74 3.75
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REPORT NO: 15K21761-E3 DATE: SEP 23, 2015
FCC ID: ASLSMZ300F

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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REPORT NO: 156K21761-E3

FCC ID: ASLSMZ300F

DATE: SEP 23, 2015

8.7.1. BASIC DATA RATE GFSK MODULATION

GFSK Mode

[GFSK] Low Channel BandEdge

[GFSK] Low Channel Spurlous

Whﬂnm« - Swept A

e

“ahvg Type: RMS "~ WAvg Type: Y
WO Wide ~+- Trig: FreeRun AvglHeld: 100100 aat ~s. Trig: Free Run AvgiHeld: |wmo
Ii Gain:Low Atten: 24 dB IFGuIn Ln». Arten: 24 dB
Ref Offset 6.3 dB. Mkr1 2.3 Ref Offset 6.3 dB N
o aBidiv Ref 20.00 dBm I'l‘_rxlw 2igiy__Ref 20.00 dBm
& ¢ o
L § A
0
Start 30 MHz Stop 26.50 GHz
» L#Res BW 100 KHz #VBW 300 kHz Sweep 973,3 ms (40001 pts)
pecfwoolitaclscd % 1 ¥ ] FUNCTION [ FunCTonmoTh] ___Funcriowvaue 8
1N [ 2401 7 GHz 8.941 dBm
2 N T 4,803 9 GHz 46,068 dBm
3 N T ?:‘.U.UGH] 48450 dBm
N 96082GH:  36872dBm
5N f 120103GH: 46,867 dBm
6 N f 14.411 8 GHz 51.296 dBm
T
8
o

Center 2.400000 GHz
#Res BW 100 kHz

#VBW 300 kHz

sTans

Span 10.00 MHz
Sweep 5.333 ms (20001 pts)

= srams

[GFSK] Middle Channel BandEdge

[GFSK] Middle Channel Spurlous

W»«MM Swept A

uwtm RMS

Ref Offset 6.3 dB.

FNO: Wido ~
W GainLow Atten: 24 08

104Bidv  Ref 20.00 dBm
Log

(Center 2.441000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 5.000 MHz
Sweep 2.667 ms (20001 pts)

wmm )

: vmg Type: RMS

S PJ e Trig: Free Run AvglHold: 100100
IFGain-Low Atten: 24 d8
Ref Offset 6.3 d8 M
10 desleRef 20,00 dBm
Loa -
J‘J)
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 873.3 ms (40001 pts)
[Eeefoodmclsat T v T Fcion Lamcoonwor _____Fcrowvae |
1N T 2440 & GHz 7978 dBm
Z N f 48820 GHz -45.193 dBm
3N f 73231GHz  48894dEm
N ' 97637GHz  37387dBm
5 N f 12.204 8 GHz -49 896 dBm
8 N 1 14,646 1 GHz -51.782dBm
i
8
9
1
1"

[GFSK] High Channel BandEdge

[GFSK] High Channel Spurlous

wmm Swept 4

Log

T
101557 A Sp 11, 2015

Wmm Sevept S
"~ ivg Type: RS

#Res BW 100 kHz

uco

#VBW 300 kHz

sTanus

shvg Type: RS 1
O Wide AvglHold: 100100 PO Fost —+— mg Free Run AvgiHold: 100100
W GaiaLow Aten: 24 68 1 GaincLow
Ref Offset6.3 dB Mkr1 2.4 Ref Offest 63 03 Mkr4 9
10aBielv  Refl 20.00 dBm 10 dzidic Ref 20.00 dBm =~
og ~
Q
O 5
[¢ ¢ o
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts]
[emooRTRCISCl kL FUNCTION L FUNCTIONWOTHL FUNCTION Ve
1N f 24798 GHz 301 dBm
2 N 49604GHz  4351BdBm
3 N f TA440 3 GHz BBE d
e N f 99199GHz  -38.396dBm
5 N T 12400 1 GHz 82 dBm
e N f 148797GHz  52584dBm
3
]
(Center 2.483500 GHz Span 10.00 MHz :?

Sweep 5.333 ms (20001 pts)

B

‘sramus
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REPORT NO: 156K21761-E3
FCC ID: ASLSMZ300F

DATE: SEP 23, 2015

BandEdge Emission at GFSK Hopping Mode

[GFSK Hopping Mode] Low Channel BandEdge

Keysight Spectrum Analyzer - Swept SA E}[ﬂl
RL RF 502 DC SENSE:INT [ ALIGN AUTO | 10:14:47 AM Sep 11, 2015
#Avg Type: RMS TRACE 3456
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE y~
IFGain:Low Atten: 24 dB DET
Ref Offset 6.3 dB Mkr1 2.399 942 0 GHz
E%élﬂfdiv Ref 20.00 dBm -48.123 dBm
0.0
0.00
100
(]
0
. |
0.0 x
| N I - TP
0

Center 2.400000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.333 ms (20001 pts)

STATUS

[GFSK Hopping Mode] High Channel BandEdge

Keysight Spectrum Analyzer - Swept SA |
RL | RF 500 DOC | SENSE:INT] ALIGN AUTO 10:17:30 AM Sep 11, 2015
#Avg Type: RMS TRACE] 5
PNO: Wid Trig: Free Run Avg|Hold:>100/100 TYPE|M ¥ A

IFGain:Llofv &) Atten: 24 dB DET|P
Ref Offset 6.3 4B Mkr1 2.483 561 0 GHz
j0dBidiv__Ref 20.00 dBm -56.164 dBm
og

100

Center 2.483500 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 10.00 MHz
Sweep 35.333 ms (20001 pts)

STATUS
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REPORT NO: 156K21761-E3 DATE: SEP 23, 2015
FCC ID: ASLSMZ300F

P1/4-DOPSK Mode

[P1/4- DQPSK] Low Channel BandEdge [P1/4-DQPSK] Low Channel Spurious
wwlﬂﬂ-’ Swept WA s le = "Miﬂﬂmm Sevept S
#hug Type: AMS = ] "~ SAvp Type: RMS
NG e - TG AvglHold: 100400 PN Fast e Trig: FreeRun AvgiHold: 100100
W Gain:Low Amen: 24 0B IFGainLow Amen: 24 dB
RerOffset6.3 4B Mhkrt 2, Ref Offset 6.3 4B
jggeiciv_Ref 20.00 dBm 0gsis:_Ref 20.00 dem
o 3
. LA
Start 30 MHz Stop 26.50 GHz
[#Res BW 100 KHz #VEW 300 KHz Sweep 973.3 ms (40001 pts|
@ L L 5 S O O I S A £V S
1N f 2401 7 GHz 7.217 dBm
2 N T 48039 GHz -£0.601 dBm
3 N T 7.206 0 GHz 51,778 dBm
a N f 9.608 2 GHz 36976 dBm
5 N f 12010 3 GHz 47811 dBm
8 N f 14,411 8 GHz 52136 dBm
H
9
Center 2.400000 GHz Span 10,00 MHz "
#Res BIN 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) :
jusa L Alignment Completed STATUS = STaT
[P1/4-DQPSK] Middle Channel BandEdge [P1/4-DQPSK]Middle Channel Spurlous
wmm s-asl i Ws..m.nm-qm Swept 54 i ==
" sAvg Type: RS ]  savg Type: RMS
WG Wide e MG AvglHold: 100100 FGFas e 70 Freefun AvgiHold: 100100
II'GHII Low Atten: 24 4B IFGain-Low
Ref Offset 6.3 dB Ref Offset 6.3 dB.
j0dBiciv Ref 20.00 dBm 10 geraly Ref 20.00 dBm
&
¢
]
7 ,
oo o
Start 30 MHz Stop 26.50 GHz
L4Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
| e ——— () R —T L S—
1N [ 2440 8 GHz 6.051 dBm
2 N T 4.BB20GHz 50,8957 dBm
3 N f 7.3231GHz 53845 dBm
N f 9.764 3 GHz -38.032dBm
5 N T 12.204 9 GHz 52967 dBm
g N f 14,646 1 GHz 53967 dBm
8
9
Center 2.441000 GHz Span 5.000 MHz qu
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) ‘
m— == p—
[PI/4 DQPSK] High Channel BandEdge [P1/4- DQPSK] ngh Channel Spurious
wwm Ty % =T
= w2es sors : 05524 g 1,2
] Type: Rl Mvg Type: R E ey
FNO Wide -+ Trig: Fres Run Avg|Hnld:1W!|Dn v Trig: Frea Run AvgiHald: mumm
W G Lo Atten: 24 dB Arten: 24 dB
Ref Offset6.3 dB. Mkr1 2.4 Ref Offset 6.3 48 Mkr4
10emiey  Ref 20.00 dBm 10 gsia  Ref 20.00 dBm
Log Log
0
[}
09 0
Start 30 MHz Stop 26.50 GHz
[#Res BW 100 KHz #VEW 300 KHz Sweep 973.3 ms (40001 pts|
| o e s— ——— T — T —
T 24798 GHz 6.359 dBm
‘ ? N f 4969 4 GHz 49.331 dBm
3 N f T.440 3 GHz 53837 dBm
e N 1 99199 GHz -39.376 dBm
5 N f 12400 1 GHz £22T6dBm
6 N T 14878 7 GHz 54,368 dBm
H
9
Center 2.483500 GHz Span 10,00 MHz »
#Res BIW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) :
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REPORT NO: 156K21761-E3
FCC ID: ASLSMZ300F

DATE: SEP 23, 2015

BandEdge Emission at PlI/4-DOPSK Hopping Mode

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

3 Keysight Spectrum Analyzer - quxsn
RL RF S50 Q SENSE:INT] ALIGN AUTO

EE=

10:25:17 AMSep 11, 2015

#Avg Type: RMS TRACE 3456
Wi Trig: Free Run Avg|Hold:>100/100 TVPE|M Wi
IPF:‘EOai-IKg:; o Atten: 24 dB oET|P

Ref Offset6.3 dB
10 dBidiv. Ref 20.00 dBm
Log
Center 2,400000 GHz Span 10,00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep $§.333 ms (20001 pts)
MSG STATUS

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

MSG STATUS

KcysbngpedmmAnalyzu Swep!St\ =R
RL 50 ¢ | | | SENSE:INT| ALIGN AUTO 10'29'27%59911 2015
r #Avg Type: RMS TRACE] 45 »s
. Trig: Free Run Avg|Hold:>100/100 TYPE|M¥
Feainlow Atten: 24 dB oerlP
Ref Offset6.3 dB
10 dBidiv. - Ref 20.00 dBm
Log
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: 156K21761-E3
FCC ID: ASLSMZ300F

DATE: SEP 23, 2015

8PSK Mode

[BPSK] Low Channel BandEdge

[BPSK] Low Channel Spurlous

www— Swept A

l-v-#s-mmmuﬂu Seept 4

M\m ype: RMS
AvglHold: 1001100

FNO: Wido g
IFGain:Low Amen: 24 6B

"~ SAvp Type: RMS

P»n-rjnr s Trig: Free Run AvglHold: 1001100

IFGainLow Amen: 24 dB
Ref Offset 6.3 dB Ref Offset 6.3 dB
jggeiciv_Ref 20.00 dBm 1o cera  Ref 20.00 dBm
od o
7
LA Vol g
Start 30 MHz Stop 26.50 GHz
[#Res BW 100 KHz #VEW 300 KHz Sweep 973.3 ms (40001 pts|
[ L I O T S—
1N f 2401 7 GHz 7.186 dBm
2 N T 48039 GHz -£0.141 dBm
3 N T 7.206 0 GHz 51226 dBm
a N f 9.608 2 GHz -3TE7T2dBm
5 N f 12010 3 GHz -48.206 dBm
6 N f 14411 8GHz 51862 dBm
7
B8
9
Center 2.400000 GHz Span 10,00 MHz "
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) :
- eraral = =

_[8PSK] Middle Channel BandEdge

_[8PSK] Middle Channel Spunous

Ve Sy St A

" sAvg Type: RS
FNG: Wide ig: AvglHold: 100100
IFGainLow Atten: 24 68
Ref Offset6.3 dB Mkt 2,40
j0dBiciv Ref 20.00 dBm
Center 2.441000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

sTaTus

i e A s =y
]  aavg Type: RS
FGFas e 70 Freefun AvgiHold: 100100
IFGain-Low
Ref Offset 6.3 dB
I'l"_:]ﬂ-::l.- Ref 20.00 dBm
&
4
AR ¢l g
Start 30 MHz Stop 26.50 GHz,
#Res BW 100 kHz #VBW 300 kHz

Sweep 973.3 ms (40001 pts)

2440 § GHz 5818 dBm

2 N 4.8820 GHz 49,658 dBm

3 N f 7.3231GHz 53177 dBm

N f 9.764 3 GHz -37.068 dBm

5 N f 122049 GHz 50,666 dBm

g N f 14,645 4 GHz £2774dBm
B
9

sTans

[8PSK] High Channel BandEdge

_—
|

Type: RMS
PG Wide -+ Trig:FreeRun Avg|Hnld:1W!|Dn
W GainLow Aten: 24 B
Ref Offsets 3 dB. Mkr1 2.483 602 5 Gt
l|_:|\-.!:.:u: Ref 20.00 dBm 57.770 dBm
T

Center 2483500 GHz Span 10,00 MHz
#VBW 300 kHz Sweep 5.333 ms (20001 pts)

#Res BW 100 kHz

g Typec
. Trig: Fres Run AvgiHold: mumm
Asten: 24 dI
Ref Offset 6.3 dB
10 geiaie Ref 20.00 dBm
Log
0

. .

- 0
Start 30 MHz Stop 26.50 GHz
[#Res BW 100 KHz #VEW 300 KHz Sweep 973.3 ms (40001 pts|

Quwooeiclsell kL L FUNCTION L RINCTON TR FcTon value
N

1 T 24791 GHz 65282 dBm
2z N f 495B1GHz  47.595dBm
3N f TAITOGHz  52425dBm
N f 9.916.9 GHz 37736 dBm
5N f 123848GHz  51874dBm
6 N t 145744GHz  54213dBm
7
8
]
10
"
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REPORT NO: 156K21761-E3
FCC ID: ASLSMZ300F

DATE: SEP 23, 2015

BandEdge Emission at 8PSK Hopping Mode

[BPSK Hopping Mode] Low Channel BandEdge

Keysight Spectrum Analyzer - Swept SA [ESE =R |
RL_[ & [s0@ ¢ SENSE:INT| ALIGN AUTO | 10:35:03 AMSep 11, 2015
#Avg Type: RMS TRACE 56
PNO: Wide (o 1rg: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 24 dB
Y 2
Ref Offset 6.3 dB Mkr1 2.399 964 5 GHz

10 deidiv - Ref 20,00 dBm
Log

-49.843 dBm

Center 2.400000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.333 ms (20001 pts)

STATUS

[BPSK Hopping Mode] High Channel BandEdge

B Keysight Spectrum Analyzer - Swept SA

fo | o)

RL | RF 50Q DC |

[ SENSE:INT]

PNO: Wide —»— 1rig: FreeRun

ALIGN AUTO |
#Avg Type: RMS

10:37:46 AMSep 11, 2015

Avg|Held: 1007100

#Res BW 100 kHz

MSG

IFGain:Low Atten: 24 dB
MKr1 2.483 545 5 GHz
Ref Offset6.3 dB
EOSBJdiv Ref 20.00 dBm -57.617 dBm
o
Center 2.483500 GHz Span 10.00 MHz

#VBW 300 kHz

Sweep 5.333 ms (20001 pts)

STATUS
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REPORT NO: 15K21761-E3 DATE: SEP 23, 2015
FCC ID: ASLSMZ300F

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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