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REPORT NO: R12126187-E1 DATE: 2018-05-10
FCC ID: 2ACQ6- SWG IC: 11481A-SWG

1. ATTESTATION OF TEST RESULTS
COMPANY NAME: Cree Inc.

4600 Silicon Drive

Durham, NC 27703-8475 USA
EUT DESCRIPTION: SmartCast Wireless Gateway
MODEL.: CSC-GW-CWC
SERIAL NUMBER: Non-Serialized

DATE TESTED: 2018-04-02 to 2018-04-16

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Compliant
ISED CANADA RSS-247 Issue 2 Compliant
ISED CANADA RSS-GEN Issue 4 Compliant

UL LLC 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 LLC 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 LLC and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL LLC 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 NVLAP, NIST, or any
agency of the U.S. Government.

Approved & Released Prepared By:
For UL LLC By:

W /qﬂq /% =

Jeffrey Moser Brian T. Kiewra
Operations Leader Project Engineer
UL — Consumer Technology Division UL — Consumer Technology Division
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REPORT NO: R12126187-E1 DATE: 2018-05-10
FCC ID: 2ACQ6- SWG IC: 11481A-SWG

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 v04, RSS-GEN Issue 4, RSS-247
Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory Dr.,
Research Triangle Park, NC 27709, USA and 2800 Perimeter Park Drive, Suite B, Morrisville,
NC 27560.

12 Laboratory Dr., RTP, NC 27709
[ ] Chamber A
[ ] Chamber C

2800 Perimeter Park Dr., Suite B,
Morrisville, NC 27560

Chamber NORTH

Chamber SOUTH

The onsite chambers are covered under ISED Canada company address code 2180C with site
numbers 2180C -1 through 2180C-4, respectively.

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0. The full scope of
accreditation can be viewed at http://www.nist.qov/nviap/
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FCC ID: 2ACQ6- SWG IC: 11481A-SWG

4. CALIBRATION AND UNCERTAINTY
4.1 MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.
4.2 SAMPLE CALCULATION
Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
4.3 MEASUREMENT UNCERTAINTY

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

Required
PARAMETER UNCERTAINTY | by
standard
Occupied Channel Bandwidth 2.00% +5 %
RF output power, conducted 1.3dB +1,5dB
Power Spectral Density, conducted 2.47 dB +3 dB
Unwanted Emissions, conducted 2.94 dB +3 dB
All emissions, radiated 5.36 dB +6 dB
Temperature 2.26 °C +3°C
Supply voltages 2.40% +3 %
Time 3.39% +5 %
Uncertainty figures are valid to a confidence level of 95%.
Page 6 of 52
UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: R12126187-E1 DATE: 2018-05-10
FCC ID: 2ACQ6- SWG IC: 11481A-SWG

5. EQUIPMENT UNDER TEST

5.1 DESCRIPTION OF EUT
The SmartCast Wireless Gateway enables external control and data reporting for SmartCast
Lighting Networks (independent mesh networks), by translating 802.15.4 protocol to 802.3
Ethernet protocol. This device transmits and receives messages from the SmartCast Lighting
Network and reports the information to a back end server for data analytics and control.

5.2 MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2405 - 2480 802.15.4 ZigBee 4.78 3.01

5.3 DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal PIFA antenna, with a maximum gain of -2 dBi.

5.4 SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was:.

For CH11 (2405MHz): Firmware name: TAL_PERFORMANCE_ANALYZER1.hex, RevO
For CH18 (2440MHz): Firmware name: TAL_PERFORMANCE_ANALYZER1.hex, Rev0
For CH25 (2475MHz): Firmware name: TAL_PERFORMANCE_ANALYZER1.hex, Rev0
For CH26 (2480MHz): Firmware name: TAL_PRBS_CH26_1P2_DBM_FILT.hex, RevO

5.5 WORST-CASE CONFIGURATION AND MODE

Radiated emissions, 1-18GHz were performed with EUT set to transmit at low, mid, and high
channels.

Radiated emissions (0.009-1000MHz and above 18GHz) and power line conducted emissions
were performed with the EUT set to transmit at the channel with highest output power as worst-
case scenario.
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REPORT NO: R12126187-E1 DATE: 2018-05-10
FCC ID: 2ACQ6- SWG IC: 11481A-SWG

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

5.6 DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCC ID
. ProSafe 8 Port
ENET Switch NetGear 10/100 Switch 3BN146798058C NA
/0 CABLES
I/O Cable List
Cable Port Id:n?ifcal Connector Cable Type Cable Remarks
No. Ports Type yp Length (m)
1 ENET 1 RJ45 ENET >3m POE
TEST SETUP
The EUT is installed as a standalone device.
SETUP DIAGRAM FOR TESTS
Spectrum Analyzer
CSC-GW-CWC
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REPORT NO: R12126187-E1
FCC ID: 2ACQ6- SWG

DATE: 2018-05-10

IC: 11481A-SWG

6. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - North Chamber)

Equ[I)Dment Description Manufacturer Model Number Last Cal. Next Cal.
18-40 GHz
AT0076 Horn Antenna, 18- ARA MWH-1826/B 2017-10-10 | 2018-10-10
26.5GHz
Gain-Loss Chains
N-SACo4 | Gaindossstring: 18- |\, ious Various 2018-04-03 | 2019-04-03
40GHz
Receiver & Software
SA0027 (18- .
40GHz RSE) Spectrum Analyzer Agilent N9030A 2018-04-04 | 2019-04-04
Additional Equipment used
s/n 161024690 Environmental Meter Fisher Scientific 15-077-963 2016-12-21 | 2018-12-21

Test Equipment Used - Radiated Disturbance

Emissions Test E

quipment (Morrisville — South Chamber)

Equ[I)Dment Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 Active Loop Antenna ETS-Lindgren 6502 2018-01-02 | 2019-01-02
30-1000 MHz
AT0074 Hybrid Broadband Sunol Sciences IB3 2017-06-15 | 2018-06-15
Antenna Corp.
1-18 GHz
Double-Ridged
ATO0078 Waveguide Horn ETS Lindgren 3117 2017-09-26 | 2018-09-26
Antenna, 1to 18 GHz
Gain-Loss Chains
S-SACO1 ?gl\'/lnlj‘z’ss string: 0.009- |\, 2rious Various 2017-09-15 | 2018-09-15
Gain-loss string: 30- . .
S-SAC02 1000MHz Various Various 2017-06-11 | 2018-06-11
S-SACO3 Gain-loss string: 1- Various Various 2018-03-20 | 2019-03-20
18GHz
Receiver & Software
SA0026 Spectrum Analyzer Agilent N9030A 2018-03-20 | 2019-03-20
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment used
s/n 161024887 Environmental Meter Fisher Scientific 15-077-963 2016-12-23 | 2018-12-23
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REPORT NO: R12126187-E1
FCC ID: 2ACQ6- SWG

DATE: 2018-05-10
IC: 11481A-SWG

Test Equipment Used — Wireless Antenna Port Conducted Measurement Equipment

EqurIJDment Description Manufacturer Model Number Last Cal. Next Cal.
Conducted Room 2
72822 (SA0019) |  Spectrum Analyzer Agilent E4446A 2017-08-21 | 2018-08-21
Technologies
SN 161016511 Environmental Meter | Fisher Scientific 15-077-963 2016-12-21 | 2018-12-21
Additional Equipment used
MMO0168 True RMS Multimeter Agilent U1232A 2017-08-25 | 2018-08-25
PWMO02 RF Power Meter Keysight N1911A 2017-07-17 | 2018-07-17
Technologies
Peak and Avg Power Kevsight
PWS002 Sensor, 50MHz to ysight N1921A 2017-07-14 | 2018-07-14
Technologies
18GHz
Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)
EqurIJDment Description Manufacturer Model Number Last Cal. Next Cal.
cBLove  [coax cable, RG223 N- | b nack PE3476-240 2017-06-12 | 2018-06-12
male to BNC-male, 20-ft.
s/n 11724196 | Environmental Meter Fisher Scientific 15-077-963 2017-12-23 | 2018-12-23
LISN, 50-ohm/50-uH, 2- | Fischer Custom FCC-LISN-50-25-
LISNOO3 conductor, 25A Com. 2.01-550V/ 2017-08-22 | 2018-08-22
PRE0101521 [EMI Test Receiver 9kHz-
(75141) 2 GHz Rohde & Schwarz | ESCI 7 2017-08-23 | 2018-08-23
TLOO1 ;gijl‘f"ze”t Limiter, 0.009-1 6m_power LIT-930A 2017-06-12 | 2018-06-12
CW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA
Miscellaneous (if needed)
MMO0168 Multi-meter Agilent U1232A 2017-09-25 | 2018-09-30
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REPORT NO: R12126187-E1 DATE: 2018-05-10
FCC ID: 2ACQ6- SWG IC: 11481A-SWG

7. MEASUREMENT METHODS

On Time and Duty Cycle: KDB 558074 D01 v04, Section 6.0

6 dB BW: KDB 558074 D01 v04, Section 8.1.

99% Bandwidth: ANSI C63.10-2013, Section 6.9.3

Output Power: KDB 558074 D01 v04, Section 9.1.3.

Power Spectral Density: KDB 558074 D01 v04, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v04, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v04, Section 12.1.

AC Line Conducted Emissions: ANSI C63.10:2013 Section 6.2
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REPORT NO: R12126187-E1
FCC ID: 2ACQ6- SWG

DATE: 2018-05-10

IC: 11481A-SWG

8. ANTENNA PORT TEST RESULTS

8.1 802.15.4 MODE IN THE 2.4 GHz BAND
8.1.1 ONTIME, DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

TEST INFORMATION
Test Date: 2018-04-03
Project: 12126187
Tested By: 46726 / 40882

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle| Duty Cycle Duty Cycle Correction Factor
(msec) | (msec) | (linear) (%) (dB)
802.15.4 Zigbee 80.230 | 80.230 1.000 100.00% 0.00

DUTY CYCLE
- Agilent 20:57:42 Apr 3, 2013

L | Measure

APw8.2(932118),46726/40882, MOR-ConZ
Ref 28 dBm #Htten 30 dB

a Mkrd 8023 ms

9.003 dB

#Peak |

Meas Off

Log |
1@ SR

dB/

| Channel Power

Occupied BH

#PAvg

ACP

Center 2,440 @08 GHz

Res BW 8 MHz #YBW 58 MHz

Span @ Hz

Sweep 100.3 ms (3081 pts)

X Axiz

16.81 m=
868.23 mg
18.81 ms
868.23 me

Marker Trace
1R (&)
la (&)
ElY (&)
3a (&)

Amplituda
-5.11 dEm
6.681 dB
-5.11 dBn
8.81 dB

Multi Carrier
Power

Power Stat
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REPORT NO: R12126187-E1

FCC ID: 2ACQ6- SWG

DATE: 2018-05-10
IC: 11481A-SWG

8.1.2 6dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-247 5.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.

TEST INFORMATION

Test Date: 2018-04-08
Project: 12126187
Tested By: 46726 / 40882

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2405 1.450 0.5
Middle 2440 1.640 0.5
High 2475 1.635 0.5
High 2480 1.760 0.5
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REPORT NO: R12126187-E1
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DATE: 2018-05-10
IC: 11481A-SWG

6 dB BANDWIDTH PLOTS

6 dB BANDWIDTH LOW CH
- Agilent 12:16:19 Apr §, 2018

L

| Measure

APvE.2(032118),47626 48882
Ref 28 dBm #Atten 46 dB

a Mkrl 1.458 MHz
-8.271 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2,405 @08 GHz

#Res BH 108 kHz #WBH 300 kHz

Span 5 MHz
Sweep 1 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

6 dB BANDWIDTH MID CH
- Agilent 12:39:17 Apr &, 2018

L

Measure

APw8.2(832118),47626 40882,
Ref 38 dBm #Atten 48 dB

a Mkrl 1.648 MHz
-0.169 dB

#Peak

Channel Power

Occupied BH

ACP

Center 2,440 880 GHz

#Res BH 108 kHz #YBH 300 kHz

Span 5 MHz
Sweep 1 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1of2
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REPORT NO: R12126187-E1
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DATE: 2018-05-10
IC: 11481A-SWG

6 dB BANDWIDTH HIGH CH
- Agilent 13:08:17 Apr §, 2018

L

| Measure

APvE.2(032118),47626 48882
Ref 3@ dBm #Atten 46 dB

a Mkrl 1.635 MHz
9.330 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2,475 @88 GHz

#hes BH 108 kHz #WBH 300 kHz

Span 5 MHz
Sweep 1 ms (1861 pts)

Multi Carrier
Power

Power Stat
CCDF
More
1of 2

6 dB BANDWIDTH HIGH CH
¥ Agilent 13:22:20 Apr &, 2015

L

Measure

APw8.2(932118),47626 40882, Mar Con2
Fef 38 dBm #Htten 40 dB

a Mkrl 1.760 MHz
-0.593 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvg
28

ACP

Ml 52

53 RS
AA
£01

P58k

Swp

Center 2.480 800 GHz

#Res BH 188 kHz +YEH 388 kHz

Span 5 MHz
Sweep 1 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF
More
1 of 2
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REPORT NO: R12126187-E1 DATE: 2018-05-10
FCC ID: 2ACQ6- SWG IC: 11481A-SWG

8.1.3 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 5% of
the 99 % bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal 99% bandwidth function is utilized.

TEST INFORMATION

Test Date: 2018-04-10
Project: 12126187
Tested By: 46726 / 40882

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2405 2.3303
Middle 2440 2.4132
High 2475 2.4158
High 2480 2.4510
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DATE: 2018-05-10
IC: 11481A-SWG

99% BANDWIDTH PLOTS

99% BANDWIDTH LOW CH
s Agilent 19:43:40 Apr 10, 2018

L

| Measure

Ch Freq

2.495 GHz

Occupied Bandwidth

Trig Free

[Averages: 28

APvE.2(632118),46726,
Ref 2@ dBm #Atten 30 dB

#Samp

Log

18

l‘ Meas Off

Channel Power
‘ Occupied BH

dB/

Offst |

18.5

dB

Center 2,405 @00 GHz
#Res BH 39 kHz

#YBH 120 kHz

Span 5 MHz

#Sweep 100 ms (1001 pts)

Multi Carrier
Power

Occupied Bandwidth
2.3303 MHz

6.384 kHz
4.897 MHz*

Transmit Freq Error
% dB Bandwidth

Occ BH # Pwr
% dB

99.00 %
-26.00 dB

Power Stat
CCDF

More
1of 2

99% BANDWIDTH MID CH
3 Agilent 19:37:30 Apr 10, 2018

L

| Measure

Ch Freq 2.44 GHz

Occupied Bandwidth

Trig Free

[Averages: 20

APw8.2(832118),46726,
Ref 26 dBm #Atten 30 dB

#3amp

Log

18

Meas Off

Channel Power

Occupied BH

dB/

Offst |

18.5

dB

|
Center 2,440 660 GHz
#Res BH 39 kHz

#YBH 120 kHz

Span 5 MHZ

#Sweepn 100 ms (1001 pts)

=

Multi Carrier
Power

Occupied Bandwidth
2.4132 MHz

1.272 kHz
4.231 MHz*

Transmit Freq Error
% dB Bandwidth

Occ BH % Pwr
% dB

99.80 %
-26.08 dB

Power Stat
CCDF

More
1of2
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DATE: 2018-05-10
IC: 11481A-SWG

99% BANDWIDTH HIGH CH
% Agilent 19:32:59 Apr 10, 2013

L

| Measure

Ch Freq
Occupied Bandwidth

2.475 GHz

Trig Free

[Averages: 26 | |

Meas Off

APv8.2(932118),467 26,
Ref 28 dBm

#Atten 30 dB

Channel Power

#Samp

Log

18

dB/

Occupied BH

Dffst |

18.5

dB

:

|
Center 2.475 880 GHz
#Res BH 39 kHz

+YEH 128 kHz

Span 5 MHz

‘ ACP
Multi Carrier
Power

#3peep 100 ms (1001 prs)

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
2.4158 MHz

18.886 kHz
4.287 MHz*

Occ BH % Pwr 99.00 %
x dB -26.06 dB

Power Stat
CCDF

More
1of 2

99% BANDWIDTH HIGH CH

- Agilent 19:53:43 A

pr 18, 2618

L

Meas Control

Ch Freq
Occupied Bandwidth

2.48 GHz

Trig Free

[Auerages: 26 | |

Restart

Measure
Cont

APw8.2(832118),46726, Mor Conl
Ref 28 dBm #Atten 30 dB

Single

#Samp

Log

” Pause

18
dB/

Offst |

18.5

dB

Center 2,480 @08 GHz

#hes BH 43 kHz #WBH 130 kHz

#5weep 100 ms (1001 pts)

Span 5 MHz

Occupied Bandwidth
2.4510 MHz

£.0643 kHz
4.236 MHz*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
x dB

99.00
-26.98 dB
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REPORT NO: R12126187-E1

FCC ID: 2ACQ6- SWG

DATE: 2018-05-10
IC: 11481A-SWG

8.1.4 OUTPUT POWER

LIMITS

FCC §15.247 (b)

IC RSS-247 5.4

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

TEST INFORMATION

Test Date: 2018-04-02
Project: 12126187
Tested By: 46726 / 40882

RESULTS
Channel | Frequency Output Limit Margin
Power
(MHz) (dBm) (dBm) (dB)
Low 2405 4.78 30 -25.22
Middle 2440 4.63 30 -25.37
High 2475 4.45 30 -25.55
High 2480 2.04 30 -27.96
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REPORT NO: R12126187-E1

FCC ID: 2ACQ6- SWG

DATE: 2018-05-10
IC: 11481A-SWG

8.1.5 AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

TEST INFORMATION

Test Date: 2018-04-02
Project: 12126187
Tested By: 46726 / 40882

RESULTS

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Power

(MHz) (dBm)
Low 2405 4.66
Middle 2440 4.53
High 2475 4.35
High 2480 1.88
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REPORT NO: R12126187-E1

FCC ID: 2ACQ6- SWG

DATE: 2018-05-10
IC: 11481A-SWG

8.1.6 POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

IC RSS-247 5.2 (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST INFORMATION

Test Date: 2018-04-08
Project: 12126187
Tested By: 47626 / 40882

RESULTS
Channel Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2405 -11.543 8 -19.54
Middle 2440 -11.902 8 -19.90
High 2475 -12.445 8 -20.45
High 2480 -15.051 8 -23.05
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REPORT NO: R12126187-E1
FCC ID: 2ACQ6- SWG

DATE: 2018-05-10
IC: 11481A-SWG

POWER SPECTRAL DENSITY PLOTS

PSD LOW CH

- Agilent 12:29:36 Apr §, 2018

L

| Measure

Ref 28 dBm

APwE.2(B32118),47626 48552
#Atten 38 dB

Mikrl 2.485 883 GHz
-11.543 dBm

#Peak

| ‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2,405 @08 GHz
#Res BH 3 kHz

#YBH 9.1 kHz

Span 3 MHz

Sweep 318.3 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2
I

PSD MID CH

- Agilent 12:49:58 Apr &, 2018

L

Measure

Ref 28 dBm

APwE.2(832118),47626 48552,
#Atten 368 dB

Mkrl 2.439 888 GHz

-11.982 dBm

#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2,440 880 GHz
#Res BH 3 kHz

#/BH 9.1 kHz

Span 4 MHz

Sweep 4245 ms (1001 pts)

More

1of2
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REPORT NO: R12126187-E1
FCC ID: 2ACQ6- SWG

DATE: 2018-05-10
IC: 11481A-SWG

PSD HIGH CH
- Agilent 13:08:00 Apr 8, 2013

L

| Measure

AP8.2(832118).47626 49882,
Ref 28 dBm #Htten 30 dB

Mkrl 2.475 208 GHz
-12.445 dBm

#Peak
Log

18
dB/

Offst

|‘ Meas Off

Channel Power
‘ Occupied BH

‘ ACP

Center 2,475 000 GHz

#hes BH 3 kHz #YBH 9.1 kHz

Span 4 MHz
Sweep 424.5 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD HIGH CH
- Agilent 13:26:40 Apr §, 2013

Heasure

APw8.2(932118),47626 40882, Mar Can2
Ref 28 dBm #Htten 30 dB

Mkrl 2.479 732 GHz
-15.851 dEm

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

Center 2,480 808 GHz

#Res BH 3 kHz #YBH 9.1 kHz

Span 4 MHz
Sweep 424.5 ms (1001 pts)

Multi Carrier
Power

‘ ACP
Power Stat
CCDF

More
1of?2
I
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REPORT NO: R12126187-E1 DATE: 2018-05-10
FCC ID: 2ACQ6- SWG IC: 11481A-SWG

8.1.7 CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

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.

TEST INFORMATION

Test Date: 2018-04-03
Project: 12126187
Tested By: 46726 / 40882
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REPORT NO: R12126187-E1
FCC ID: 2ACQ6- SWG

DATE: 2018-05-10
IC: 11481A-SWG

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

- Agilent 28:4@:52 Apr 3, 2018

L

| Measure

AP8.2(832118),46726/ 48882, MOR-Con2

Ref 28 dBm

#Atten 38 dB

Mikrl 2.484 815 GHz
2,87 dBm

#Peak

Meas Off

Channel Power

Occupied BH

#PAvg

‘ ACP

Center 2,400 800 GHz
#Res BH 106 kHz

+VEW 388 kHz

Span 15 MHz

Sweep 1467 ms (1901 pts)

Marker

Trace Type
1 (1 Freq
2 1 Freqg
(& Freg

W Axis

2.484 815 GHz
2,408 A8 GHz
2.399 895 GHz

Amplituda
2.87 dBn
-37.34 dEm
-37.27 dBm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

LOW CH SPURIOUS

3 Agilent 19:45:49 Apr 18, 2618

L

Marker

AP8.20832118),46726,
Ref 38 dBm

#Atten 46 dB

Mkr3 6.967 GHz

#Peak

Select Marker

-34.875 dBm N

4

Normal

Delta

Delta Pair
{Tracking Ref)
Ref &

Center 13.015 GHz
#Res BW 100 kHz

+YBH 388 kHz

Span 25.97 GHz
Sweep 2,482 5 (8192 pts)

Marker

Trace Type
1 1 Freg
2 ol Freg
3 1 Freg
4 1 Freqg

# Axis

2.485 GHz
4,651 GHz
E.987 GHz
24.691 GHz

Amplitude
1.52 dBm
-39.58 dBm
-34.88 dBn
-28.58 dBm

Span Pair

Span Center
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REPORT NO: R12126187-E1
FCC ID: 2ACQ6- SWG

DATE: 2018-05-10
IC: 11481A-SWG

SPURIOUS EMISSIONS, MID CHANNEL

MID CH BANDEDGE

# Agilent 21:83:13 Apr 3, 2613 L

Measure

Ref 28 dBm

APyE.2(032118),46726/48832, MOR-Can2
#Atten 30 dB

Mkrl 2.439 585 GHz
2.83 dBm

#Peak

‘ Meas Off
Channel Power
‘ Occupied

#PAvy

BW
‘ ACP

Ml 52
53 FS

AA
£t

FTun
Swp

Center 2,440 800 GHz
#Res BH 106 kHz

Span 15 MHz

#YBH 388 kHz  Sweep 1.467 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

MID CH SPURIOUS

¥ Agilent 19:48:21 Apr 16, 2613 L

APw8.2(832118),467 26,
Ref 38 dBm

#Atten 48 dB

Mkrz 4.791 GHz

#Peak

-39.221 dBm 1

Select Marker

4

Normal

Delta

Center 13.015 GHz
#Res BH 100 kHz

Span 25.97 GHz

#YBH 300 kHz Sweep 2.482 5 (8192 pts)

Marker Traca
1 (1
2 (&
3 (1
4 (&

X Axis
2.448 GHz
4,791 GH=z
£.948 GHz

24.836 GHz

Amplitude
1.98 dBn
-39.22 dBm
-35.56 dBm
-28.91 dBm

Delta Pair
éTracMng Ref)

Span Pair

Span Center
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REPORT NO: R12126187-E1
FCC ID: 2ACQ6- SWG

DATE: 2018-05-10
IC: 11481A-SWG

SPURIOUS EMISSIONS, HIGH CHANNEL

2475MHz CH BANDEDGE
s Agilent 19:22:25 Apr 10, 2018

L

| Measure

AP8.2(832118),46726,
Ref 18 dBm

#Atten 260 dB

Mikrl 2.475 588 GHz

#Peak

Meas Off

2.86 dBm

Channel Power

Occupied BH

‘ ACP

Center 2,480 800 GHz
#Res BH 106 kHz

+VEW 388 kHz

Span 15 MHz

Sweep 1467 ms (1901 pts)

Marker Trace
1 (&)
2 (&)
(1>

Type
Fraq
Freq
Freq

W Axis
2.475 GBA GH=z
2,488 B75 GHz
2,480 B8A GHz

Amplituda
2.86 dBm
-37.61 dEm
-38.88 dBm

Multi Carrier
Power
Power Stat
CCDF

More
1of 2

2475MHz CH SPURIOUS
3 Agilent 19:28:06 Apr 10, 2018

L

Marker

AP8.20832118),46726,
Ref 38 dBm

#Atten 46 dB

Mkr3 7.634 GHz

#Peak

-34.597 dBm N

Select Marker
2 3 4

Normal

z
A+

Delta

#PAvg

Delta Pair
;TracMng Ref)

Center 13.015 GHz
#Res BW 100 kHz

+YBH 388 kHz

Span 25.97 GHz
Sweep 2,482 5 (8192 pts)

Marker Trace
1 (1>
2 (1>
3 (1>
4 (1>

# Axis
2.475 GH=z
4,684 GHz
7.634 GH=z

24.783 GHz

Amplitude
-A.76 dBm
-48,67 dBm
-34.68 dBn
-29.54 dBm

Span Pair

Span Center
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REPORT NO: R12126187-E1
FCC ID: 2ACQ6- SWG

HIGH CH BANDEDGE
4 Agilent 21:36:35 Apr 3, 2018

L

| Measure

Ref 28 dBm #Htten 30 dB

APw8.2(932118),46726/48882, MOR-Conz

Mkrl 2.479 548 GHz
-0.62 dBm

#Peak

Meas Off

Log 1
18 o

dB/

Offst

Occupied BH

Channel Power

‘ :

Center 2.483 508 GHz
#Res BH 100 kHz

#WBH 300 kHz

Span 15 MHz
Sweep 1.467 ms (1081 pts)

Marker Trace
1 (&)
2 (&)
(&5

Type
Fregq
Frag
Fregq

R Axis
2.479 548 GHz
2.484 818 GHz
2.483 5BA GHz

Amplituda
-8.62 dEn
-34.68 dEm
-45.64 dBm

CP

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

HIGH CH SPURIOUS
i Agilent 19:56:20 Apr 10, 2013

L

Marker

APw8.2(932118),46726, Mor Canl
Ref 38 dBm #Htten 48 dB

Mkr3 7.082 GHz
-33.984 dBm

#Peak

Select Marker
1 2 3 4

Log
18

dB/
Dffst

Normal

18.5

Delta

#PAvy

Center 13.815 GHz

Span 25.97 GHz

Delta Pair
{Tracking Ref)
Ref I

Span Pair

DATE: 2018-05-10
IC: 11481A-SWG

#fies BH 108 kHz

#YBH 300 kHz

Sweep 2482 5 (8192 pts) Span

Marker Traca
1 (&
2 (1
3 t1a
4 (1>

A Axis
2,488 GH=z
4.583 GHz
7.882 GHz

24.78E GHz

Type
Frag
Freg
Frag
Freg

Amplituda
-2.45 dBn
-38.68 dBm
-33.98 dBm
-29.98 dBm

Center
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REPORT NO: R12126187-E1
FCC ID: 2ACQ6- SWG

DATE: 2018-05-10
IC: 11481A-SWG

9. RADIATED TEST RESULTS

9.1 LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209

IC RSS-GEN Clause 8.9 (Transmitter)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
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 for below 1GHz
measurements and 1.5 m above the ground plane for above 1GHz measurements. The antenna to EUT
distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 120 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements for the 30-1000 MHz range, 9 kHz for
peak detection measurements or 9 kHz for quasi-peak detection measurements for the 0.15-30 MHz
range and 200 Hz for peak detection measurements or 200 Hz for quasi-peak detection measurements
for the 9 to 150 kHz range. Peak detection is used unless otherwise noted as quasi-peak.

For peak measurements above 1 GHz, the resolution bandwidth is set to 1 MHz and the video bandwidth
is set to 3 MHz. For average measurements above 1GHz, the resolution bandwidth and video bandwidth
are set as described in ANSI C63.10:2013 for the applicable measurement. The particular averaging
method used for this test program was RMS.

The spectrum from 1 to 18 GHz is investigated with the transmitter set to the lowest, middle, and highest
channels in each applicable band. The spectrum from 9kHz to 1000MHz and 18 to 26GHz was
investigated on the worst-case channel.

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: R12126187-E1 DATE: 2018-05-10
FCC ID: 2ACQ6- SWG IC: 11481A-SWG

9.2 TRANSMITTER ABOVE 1 GHz
9.2.1 TXABOVE 1 GHz FOR 802.15.4 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (2405 MHz, HORIZONTAL)

12 = 1A 2818 18 5)
ledge
11¢ 187
18
: \
..‘\-,\
A
Meter Corrected| Average . - PK . .
Marker Fregl:lency Reading| Det A/:TS(BJGB Amp/Cb(:/BFItr/Pad Reading Limit Mergm P::k\l;lmlt Margin Az[l)muth Height Polarity
(GHe) | (dBuv) (dB/m) (dB) (dBuv/m)| (dBuv/m) | (4B) | (dBuV/m) | " gy | (Degs) | (cm)
1 [***239] 4127 | Pk 31.9 241 49.07 - 74 2493 | 253 | 170 H
2 [***239] 4158 | Pk 31.9 241 49.38 - - 74 2462 | 253 | 170 H
3 [***239]33.08 [RMS| 31.9 241 40.88 54 -13.12 - - 253 | 170 H
4 |**239]3317 [RMS| 319 241 40.97 54 -13.03 - - 253 | 170 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12126187-E1 DATE: 2018-05-10
FCC ID: 2ACQ6- SWG IC: 11481A-SWG

RESTRICTED BANDEDGE (2405 MHz, VERTICAL)

128 sy South Chomber 4 Apr 2818 19:85: 23

. 3.
Meter Corrected| Average . e PK . .
Marker Fregl:lency Reading| Det A?ngig Amp/Cb(:/BFItr/Pad Reading Limit MZ’:'" P::k\l;llmlt Margin Az[l)muth Height Polarity
(©H2) | (Buv) (dB/m) @B)  l(aBuv/m)| (dBuv/m) | (B) | (BUV/m) | ") | (Degs) | (em)

1 [***239[3685 | Pk | 319 -24.1 44.65 - 74 2935 | 254 [ 359 | Vv

2 [***239]3852 [ Pk | 319 -24.1 46.32 - - 74 2768 | 254 [ 359 [ v

3 [***239] 2752 [Rms| 319 -24.1 35.32 54 -18.68 - - 254 | 359 | v

4 [***239]27.69 |RMs| 319 -24.1 35.49 54 -18.51 - - 254 | 359 | v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12126187-E1 DATE: 2018-05-10
FCC ID: 2ACQ6- SWG IC: 11481A-SWG

RESTRICTED BANDEDGE (2475 MHz, HORIZONTAL)

12 = T 2818 19:42: 31
‘e
18
b :,-’:._.’ A I\'\
7
._.-,’N/f .
16 2.563
H H B H.TST R 5 Det 2@
Meter Corrected| Average . e PK . .
Marker Fre(gl:lir)\cy Reading| Det A’:Igg??n)Amp/ C:);{;)Itr/ Pad Reading Limit I\ll(erg)m '():;E\II'I;::; Margin l-\(z[l)r:ust)h H(if:;t Polarity
(dBuV) (dBuV/m)| (dBuV/m) (dB) €
1 |***2.484| 4867 | Pk 32.4 246 56.47 - 74 -17.53 | 258 | 200 H
2 |***2.484| 487 | Pk 324 246 56.5 - - 74 -17.5 | 258 | 200 H
3 |***2.484| 4044 |[RMS| 324 246 48.24 54 -5.76 - - 258 | 200 H
4 |***2484| 4081 [RMS| 324 246 48.61 54 -5.39 - - 258 | 200 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12126187-E1 DATE: 2018-05-10
FCC ID: 2ACQ6- SWG IC: 11481A-SWG

RESTRICTED BANDEDGE (2475 MHz, VERTICAL)

12 L o imville — f 4 Apr 26818 19: 55 J
! 3
= 8. 3MHz/ ) ) ) Z.563
Fl'l".‘: |"'r':-'._¢ “-'_'_“.:
H CH Bondedge TST R 5z t
Meter Corrected| Average . - PK . .
Marker Fre(g:ezr)\cy Reading| Det A/:'I(’gg?;)Amp/C:);/BI;Itr/Pad Reading Limit I\ll(erg)m '():;E\I;Iln;:; Margin l-\(zl;:l'lst)h H(if;t Polarity
(dBuv) (dBuV/m)| (dBuV/m) (dB) 8
1 [***2.484] 4263 | Pk 324 246 50.43 - 74 2357 | 256 | 283 Vv
2 [***2484] 423 | Pk 32.4 246 50.1 - - 74 239 | 256 | 283 v
3 |***2.484| 3245 |[RMS| 324 246 40.25 54 -13.75 - - 256 | 283 v
4 |**+2484] 3259 [RMS| 324 246 40.39 54 -13.61 - - 256 | 283 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
**  indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12126187-E1 DATE: 2018-05-10
FCC ID: 2ACQ6- SWG IC: 11481A-SWG

RESTRICTED BANDEDGE (2480MHz, HORIZONTAL)

12 11 Apr 2818 19:81:25
2 -
2.563
High CH Bondedge TST R t 20816
Meter Corrected| Average . - PK . .
Marker Fre(g:ir)\cy Reading| Det A/:'I(’g(;?fn)Amp/C:);/BI;Itr/Pad Reading Limit I\ll(erg)m '():;:\I;I;::; Margin l-\(z[l)r:gust)h H(if:;t Polarity
(dBuv) (dBuVv/m)| (dBuV/m) (dB)
1 [***2.484| 47.42 | Pk 324 246 55.22 - 74 -18.78 | 268 | 258 H
2 |***2.484| 47.89 | Pk 32.4 246 55.69 - - 74 -1831 | 268 | 258 H
3 |***2.484| 37.89 [RMS| 324 246 45.69 54 -8.31 - - 268 | 258 H
4 |***2484| 3763 [RMS| 324 246 45.43 54 -8.57 - - 268 | 258 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12126187-E1 DATE: 2018-05-10
FCC ID: 2ACQ6- SWG IC: 11481A-SWG

RESTRICTED BANDEDGE (2480MHz, VERTICAL)

G

454 g
H CH Eondedge TST R Jct
Meter Corrected| Average . - PK . .
Marker Fre(g:ezr)\cy Reading| Det A/:'I(’gg?;)Amp/C:);/BI;Itr/Pad Reading Limit I\ll(erg)m '():;E\I;Iln;:; Margin l-\(zl;:gl'lst)h H(if;t Polarity
(dBuv) (dBuV/m)| (dBuV/m) (dB)
1 [***2.484] 4474 | Pk 324 246 52.54 - 74 2146 | 294 | 366 Vv
2 |***2.484| 46.47 | Pk 32.4 246 54.27 - - 74 -19.73 | 294 | 366 v
3 |***2.484| 3481 [RMS| 324 246 42.61 54 -11.39 - - 294 | 366 v
4 |**+2484| 3484 [RMS| 324 246 42.64 54 -11.36 - - 294 | 366 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
**  indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12126187-E1
FCC ID: 2ACQ6- SWG

DATE: 2018-05-10
IC: 11481A-SWG

HARMONICS AND SPURIOUS EMISSIONS

2405 MHz
{15l Morrisville - South Chomt 4 2618 22:81
s 3-Meters
185
N 5 g B
; =3 L
=] T8
Frequency (GHz
Range (BHz) F..f. Ed Ref /it [ vg Tupe erp P Fapaode  Lobel R x t RELVB Ref/ittn  Det/n 3 Tuge Swrrp Pt [ ke |
Markers Frequency R“::c:?r:g Det AT0069 AF [Amp/Cbl/Fltr/Pad C:er;i;':‘egd Avg Limit | Margin | Peak Limit M::(gin Azimuth | Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)

1 * ** 1.357| 36.07 PK2 28.7 -23 41.77 - - 74 -32.23 196 307 H

* ** 1.357| 23.48 | MAvl 28.7 -23 29.18 54 -24.82 - - 196 307 H
2 *** 4811 44.29 PK2 34 -31.1 47.19 - - 74 -26.81 113 388 H

***4.811| 35.22 | MAvl 34 -31.1 38.12 54 -15.88 - - 113 388 H
3 * ** 7552| 37.06 PK2 35.6 -28.1 44.56 - - 74 -29.44 314 297 H

* ** 7552 24.7 MAv1 35.6 -28.1 32.2 54 -21.8 - - 314 297 H
5 * ** 1.461| 35.64 PK2 28.4 -22.7 41.34 - - 74 -32.66 104 279 Vv

*¥**1.461| 24.2 MAv1 28.4 -22.7 29.9 54 -24.1 - - 104 279 \Y
6 ***4.811| 43.26 PK2 34 -31.1 46.16 - - 74 -27.84 251 203 \Y

***4.811| 32.83 | MAvl 34 -31.1 35.73 54 -18.27 - - 251 203 \Y
7 * **7608| 37.32 PK2 35.6 -27.7 45.22 - - 74 -28.78 13 393 Vv

***7608| 24.69 | MAvl 35.6 -27.7 32.59 54 -21.41 - - 13 393 Vv
4 9.621 41.78 Pk 36.7 -26.2 52.28 - - - - 0-360 101 H
8 9.622 37.36 Pk 36.7 -26.2 47.86 - - - - 0-360 101 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
MAv1 - Maximum RMS Average

Page 36 of 52

UL LLC
12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

FORM NO: 03-EM-F00858
TEL: (919) 549-1400




REPORT NO: R12126187-E1
FCC ID: 2ACQ6- SWG

DATE: 2018-05-10
IC: 11481A-SWG

2440 MHz
1 :_.-L Morri=zville — South Chaomber 4 A 2818 22:52
s J-Meters
185
-4
- . ."ln " g 37
- 3 o n.e
iG] T8
Frequency (GHz
Range (BHz) F..f.‘ Ed Ref /it [ vg Tupe erp P Fapaode  Lobel Rorvge (G0 RELVB Ref fittn 3 Tuge Swrrp Pt [ ke |
F Part |5 [e £.TS Re- Det 281
Markers Frequency R“::c:?r:g Det AT0069 AF [Amp/Cbl/Fltr/Pad C:er;i;':‘egd Avg Limit | Margin | Peak Limit M::(gin Azimuth | Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)

1 * ** 1.363| 35.37 PK2 28.8 -23 41.17 - - 74 -32.83 173 164 H

* **1.363| 23.34 | MAvl 28.8 -23 29.14 54 -24.86 - - 173 164 H
2 ***4879| 43.81 PK2 34 -30.9 46.91 - - 74 -27.09 141 317 H

***¥ 4879 34.4 MAv1 34 -30.9 37.5 54 -16.5 - - 141 317 H
3 * **7318| 38.26 PK2 35.5 -27.6 46.16 - - 74 -27.84 244 113 H

* **7318| 26.91 | MAvl 35.5 -27.6 34.81 54 -19.19 - - 244 113 H
5 * **1347| 35.7 PK2 28.7 -23 41.4 - - 74 -32.6 148 383 Vv

* ** 1.347| 23.76 | MAvl 28.7 -23 29.46 54 -24.54 - - 148 383 \Y
6 ***4.879| 43.17 PK2 34 -30.9 46.27 - - 74 -27.73 248 291 \Y

* **4.879| 32.78 | MAvl 34 -30.9 35.88 54 -18.12 - - 248 291 \Y
7 ***7604| 36.57 PK2 35.6 -27.8 44.37 - - 74 -29.63 138 317 Vv

***7604| 24.56 | MAvl 35.6 -27.7 32.46 54 -21.54 - - 138 317 Vv
4 9.758 439 Pk 36.8 -25.8 54.9 - - - - 0-360 102 H
8 9.758 40.89 Pk 36.8 -25.8 51.89 - - - - 0-360 101 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R12126187-E1
FCC ID: 2ACQ6- SWG

DATE: 2018-05-10
IC: 11481A-SWG

2475 MHz
;gL Morrizville - Sou [ 4 Apr 2818 20:04:18
s J-Meters
185
B 4
H
o
| f »)
35 4 .
=] T8
Freguenc y (GHz
Range (BHz) F..f. £ Ref /it [ vy Type erp [ apaMode  Lobel Rorge (M2} RELVB Ref/fttn  Det/¥m 3 Tupe: Swrrp Pt Fup ok be |
F Part |5 [e £.TS Re: Dot 2016
Meter Corrected L . L PK . .
Markers Frequency Reading| Det AT0069 AF [Amp/Cbl/Fltr/Pad Reading Avg Limit | Margin | Peak Limit Margin Azimuth | Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * ** 1.688| 36.18 PK2 28.8 -22.2 42.78 - - 74 -31.22 77 203 H
* ** 1.688| 23.75 | MAvl 28.8 -22.2 30.35 54 -23.65 - - 77 203 H
2 **%¥4949| 4391 PK2 34 -31.1 46.81 - - 74 -27.19 131 328 H
* **4.949| 33.58 | MAvl 34 -31.1 36.48 54 -17.52 - - 131 328 H
3 ***7424| 39.16 PK2 35.5 -27.9 46.76 - - 74 -27.24 238 142 H
* ** 7424 28.34 | MAvl 35.5 -27.9 35.94 54 -18.06 - - 238 142 H
5 * ** 1.605| 35.71 PK2 28.4 -22.3 41.81 - - 74 -32.19 163 159 \Y
* ** 1.605| 23.73 | MAvl 28.4 -22.3 29.83 54 -24.17 - - 163 159 \Y
6 ***¥4951| 42.77 PK2 34 -31.1 45.67 - - 74 -28.33 244 312 Vv
***¥4951| 33.11 | MAvl 34 -31.1 36.01 54 -17.99 - - 244 312 \Y
7 ***7.427| 39.19 PK2 35.5 -27.9 46.79 - - 74 -27.21 293 298 \Y
*¥** 7427 27.54 | MAvl 35.5 -27.9 35.14 54 -18.86 - - 293 298 \Y
8 9.901 39.61 Pk 37 -25.7 50.91 - - - - 0-360 101 Vv
4 9.902 42.4 Pk 37 -25.7 53.7 - - - - 0-360 102 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R12126187-E1
FCC ID: 2ACQ6- SWG

DATE: 2018-05-10
IC: 11481A-SWG

2480 MHz
| ygUL Morrizville - South Chont 4 Apr 2B18  20:56
) s 3-Meters
185
35| :: b E.‘J : o
iG] T8
Frequency (GHz
Range (12 FE/IE Relfiittn  Drafitg Tupe oap P Wapaifide  Lobel [ [ Bef/Rttn  Detiiw 3 Tae Sueey Fta  Faupn/Hod kel
FCC Part 150 [e £.TST Re- Det
Meter Corrected . . . PK . .
Markers Frequency Reading| Det AT0069 AF [Amp/Cbl/Fltr/Pad Reading Avg Limit | Margin | Peak Limit Margin Azimuth | Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)

1 * ** 1.358| 36.84 PK2 28.7 -23 42.54 - - 74 -31.46 202 344 H

* ** 1.358| 23.44 | MAvl 28.7 -23 29.14 54 -24.86 - - 202 344 H
2 * **3835| 41.41 PK2 334 -32.3 42.51 - - 74 -31.49 198 158 H

* **3835| 29.11 | MAvl 33.4 -32.3 30.21 54 -23.79 - - 198 158 H
3 * ** 4574 39.94 PK2 33.9 -31.6 42.24 - - 74 -31.76 143 284 H

*¥**¥ 4574 27.93 | MAvl 33.9 -31.6 30.23 54 -23.77 - - 143 284 H
5 * **1.345| 36.32 PK2 28.6 -23 41.92 - - 74 -32.08 341 397 \Y

* ** 1.345| 23.76 | MAvl 28.6 -23 29.36 54 -24.64 - - 341 397 \Y
6 * **3801| 41.13 PK2 334 -32.6 41.93 - - 74 -32.07 229 279 \Y

***3801| 29.18 | MAvl 33.4 -32.6 29.98 54 -24.02 - - 229 279 Vv
7 * **4959| 42.38 PK2 34 -31.1 45.28 - - 74 -28.72 233 215 Vv

* **¥4959| 31.69 | MAvl 34 -31.1 34.59 54 -19.41 - - 233 215 \Y
4 9.918 38.18 Pk 37 -25.7 49.48 - - - - 0-360 102 H
8 9.922 34.67 Pk 37 -25.7 45.97 - - - - 0-360 101 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R12126187-E1 DATE: 2018-05-10
FCC ID: 2ACQ6- SWG IC: 11481A-SWG

9.3 RADIATED WORST-CASE CONFIGURATION

SPURIOUS EMISSIONS 9 kHz TO 30 MHz (WORST-CASE CONFIGURATION)

Note: All measurements were made at a test distance of 3 m. The limits in the plots and tabular data are
the FCC/IC limits extrapolated from the specification distance (300 m from 9-490 kHz and 30 m from 490
kHz — 30 MHz) to the measurement distance to clearly show the relative levels of fundamental and
spurious emissions and demonstrate compliance with the requirement that the level of any spurious
emissions be below the level of the intentionally transmitted signal. The extrapolation factor for the limits
were 40*Log (specification distance / test distance).

Although these tests were performed at a test site other than an open area test site, adequate
comparison measurements were confirmed against an open area test site. Therefore sufficient tests
were made to demonstrate that the alternative site produces results that correlate with the ones of tests
made in an open field based on KDB 414788.

UL Morrizville - South Chomber S Fpr 2818 19:56:41

22 Wﬁﬂ;:h—"‘ﬁ.‘ﬂj" il b i ""'E—;‘!i'
e 1 ]
F (MHz)
F lons 3BMHz TST 3
FCCcQP FCCAV FCCPK
Frequency | Meter AT0079 AF| cbl | €OTeCt®d | 45 509 @ | 15209 | AV | 15200 | P |azimuth
Marker Reading | Det Reading ) Margin . Margin . Margin
(MHz) (dBuV) (dB/m) (dB) dB(uv/m) (projected (dB) (projected (dB) (projected (dB) (Degs)
to3m) to3m) to3m)
1 .50888 34.76 Pk 115 1 46.36 73.47 -27.11 - - - - 0-360
4 .58963 34.27 Pk 115 1 45.87 72.19 -26.32 - - - - 0-360
5 1.0472 29.84 Pk 115 2 41.54 67.2 -25.66 - - - - 0-360
2 1.21767 28.26 Pk 115 2 39.96 65.89 -25.93 - - - - 0-360
3 24.35197 17.01 Pk 9 .8 26.81 69.54 -42.73 - - - - 0-360
6 25.45104 13.85 Pk 8.8 .8 23.45 69.54 -46.09 - - - - 0-360
Pk - Peak detector
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REPORT NO: R12126187-E1 DATE: 2018-05-10
FCC ID: 2ACQ6- SWG IC: 11481A-SWG

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

B
SB—00n
T

)

& B-1 BEE [
Meter Corrected
Frequency . AT0074 AF . QPk Limit Margin | Azimuth | Height .
Marker (MHz) I:::clijl\r;)g Det (dB/m) Cbl/Amp (dB) (:;Z?,I/nni) (dBuV/m) (dB) (Degs) (cm) Polarity
1 **% 1243175 | 2518 | Qp 18.2 -30.8 12.58 43.52 -30.94 7 103 H
4 **%110.8186 | 41.82 | Qp 17.1 -30.9 28.02 43.52 -15.5 112 113 Vv
2 * %% 250,006 | 4529 | Qp 16.2 -29.9 31.59 46.02 21443 | 231 141 H
3 **%¥ 9999798 | 33.82 | Qp 28.2 -25.7 36.32 53.97 -17.65 | 281 221 H
5 * ** 2500051 | 52.69 | Qp 16.2 -29.9 38.99 46.02 -7.03 300 103 v
6 **%¥ 9999889 | 30.02 | Qp 28.2 -25.7 32.52 53.97 -21.45 16 159 Vv
7 50.4478 59.89 | Pk 12.6 315 40.99 - - 0-360 | 101 Vv
3 66.3044 59.82 | Pk 12.3 313 40.82 - - 0-360 | 101 Vv
9 77.1872 53.04 | Pk 12.3 313 34.04 - - 0-360 | 101 v
10 84.6691 60.96 | Pk 11.6 311 41.46 - - 0-360 | 101 Vv
11 98.4852 5213 | Pk 13.9 31 35.03 - - 0-360 | 101 Vv
12 141.2088 49.92 | Pk 17.4 -30.6 36.72 - - 0-360 | 101 Vv
13 375.0228 49.15 | Pk 19.8 -29.2 39.75 - - 0-360 | 102 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
Note: frequencies not located within restricted bands not measured.
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REPORT NO: R12126187-E1 DATE: 2018-05-10
FCC ID: 2ACQ6- SWG IC: 11481A-SWG

SPURIOUS EMISSIONS 18 TO 26.5 GHz (WORST-CASE CONFIGURATION)

UL Morrisville North Chomber 13 Apr 2B18 19:54:59

rqe (Hz '-:"L L F:?I rs e $oupa/Fode II ; I- . fan Hy . wg:uu‘ IZ»-.:'G..J. I_|:-. . L] P FupaHode ke
Frequency Metfer AT0076 AF | Amp/Cbl Corretfted Aerrz?ge Margin | Peak Limit |Margin [Azimuth|Height .
Marker Reading| Det Reading Limit Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuv/m) | (dB) | (Degs) | (cm)

1 * ** 18.857| 48.14 | Pk 32.6 -40.9 39.84 54 -14.16 74 -34.16 | 0-360 199 H

2 * %% 19.585| 48.47 | Pk 32.7 -41.1 40.07 54 -13.93 74 -33.93 | 0-360 | 299 H

3 * %% 22.643| 48.77 | Pk 33.7 -40.8 41.67 54 -12.33 74 -32.33 | 0-360 148 H

4 * ** 18.717| 48.39 | Pk 32.5 -40.7 40.19 54 -13.81 74 -33.81 | 0-360 | 202 \Y

5 * **22.674| 47.9 Pk 33.7 -40.8 40.8 54 -13.2 74 -33.2 | 0-360 102 Vv

6 * %% 23,758 47.33 | Pk 34 -40.2 41.13 54 -12.87 74 -32.87 | 0-360 | 299 \Y
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R12126187-E1 DATE: 2018-05-10
FCC ID: 2ACQ6- SWG IC: 11481A-SWG

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
{Juasi-peak Average
0.15-0.5 G to 56 56 to 46
0.5-5 56 46
5-30 0 S0

Decreases with the loganthm 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 lines.
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REPORT NO: R12126187-E1 DATE: 2018-05-10
FCC ID: 2ACQ6- SWG IC: 11481A-SWG

LINE 1 RESULTS

UL-Morrisville — LC 16 Apr 2818  18:88:31
188, . . - . . —_— . . .
ornducted RFI Uoltage
G
78
- g ;
b —
53 58@ i
“': 5
B - D
A g .
2k i . g 4
I.I
18 Hia
5 ) 18 A
Freguency (MHz
[ i FRLLED Rel Mittn  Dntiiorg Mods — Fis  Wapa/fodn  Label T ] FEUAE P L Fods - Fla Wowps/fode Lobel
Range 1: Line-L1 .15 - 30MHz
Meter L. Corrected . .
Frequency . Cbl/Limiter i L. Margin . Margin
Marker Reading | Det | LISN VCF (dB) Reading QP Limit Avg Limit
(MHz) (dB) (dB) (dB)
(dBuVv) dBuVv
1 .156 40.72 Pk 2 10 50.92 65.67 -14.75 - -
2 .156 16.82 Av 2 10 27.02 - - 55.67 -28.65
3 315 25.96 Pk 1 9.9 35.96 59.84 -23.88 - -
4 .306 12.81 Av 1 9.9 22.81 - - 50.08 -27.27
5 435 21.09 Pk 1 9.9 31.09 57.16 -26.07 - -
6 435 9.18 Av 1 9.9 19.18 - - 47.16 -27.98
Pk - Peak detector
Av - Average detection
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REPORT NO: R12126187-E1
FCC ID: 2ACQ6- SWG

DATE: 2018-05-10
IC: 11481A-SWG

LINE 2 RESULTS

UL-Morrisville - L 16 Apr 2818  18:88:31
188, X
ornducted RFI Uoltage
G
70
~ M H
7
5 s@e i
o Tz e
B
38 )
|E; T,
28! £l & fi
|
18 o
= 18 38
Fregquency (MHz
Farge (MHz) RELAEU Ref/ittn  Detivg Mode e F #apaMode  Lobel ge (HH; U, Dert i ey P HBups/Hode  Lobe
Range 2: Line-L2 .15 - 30MHz
Meter . Corrected X X
Frequency . Cbl/Limiter i L. Margin . Margin
Marker Reading | Det | LISN VCF (dB) Reading QP Limit Avg Limit
(MHz) (dB) (dB) (dB)
(dBuVv) dBuVv
7 .156 40.21 Pk 2 10 50.41 65.67 -15.26 - -
8 .156 14.81 Av 2 10 25.01 - 55.67 -30.66
9 309 27.28 Pk 1 9.9 37.28 60 -22.72
10 .306 12.3 Av 1 9.9 223 - - 50.08 -27.78
11 441 20.59 Pk 1 9.9 30.59 57.04 -26.45 - -
12 435 9.03 Av 1 9.9 19.03 47.16 -28.13

Pk - Peak detector
Av - Average detection
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