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REPORT NO: R12663786-E1 DATE: 2019-02-28
FCC ID: 2ACQ6-WIM IC: 11481A-WIM

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Cree Inc.
4600 Silicon Drive
Durham, NC 27703, USA

EUT DESCRIPTION: 802.15.4 radio module
MODEL: WIM
SERIAL NUMBER: 44, 45
DATE TESTED: 2019-01-07 to 2019-01-25
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Compliant
ISED RSS-247 Issue 2 Compliant
ISED RSS-GEN Issue 5 Compliant

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. The test results show that the equipment tested is capable of demonstrating compliance with
the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein. It is the manufacturer's responsibility to assure that additional production
units of this model are manufactured with identical electrical and mechanical components. All samples
tested were in good operating condition throughout the entire test program. Measurement Uncertainties
are published for informational purposes only and were not taken into account unless noted otherwise.

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 hoey T

Jeffrey Moser Brian T. Kiewra
Operations Leader Project Engineer
UL — Consumer Technology Division UL — Consumer Technology Division
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REPORT NO: R12663786-E1 DATE: 2019-02-28
FCC ID: 2ACQ6-WIM IC: 11481A-WIM

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, RSS-GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

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

12 Laboratory Dr. 2800 Suite Perimeter Park Dr.
[] Chamber A (ISED:2180C-1) XI Chamber North (ISED:2180C-3)

[l Chamber C (ISED:2180C-2) [ ] Chamber South (ISED:2180C-4)

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0
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REPORT NO: R12663786-E1 DATE: 2019-02-28
FCC ID: 2ACQ6-WIM IC: 11481A-WIM

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

RADIATED EMISSIONS

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0 dB +10.1 dB+ 0 dB =46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 2.00%

RF output power, conducted 1.3 dB (PK), 0.45 dB (AV)
RF output power, radiated (SAC) 4.52 dB

Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 2.50 dB

All emissions, radiated 4.88 dB

DC Supply voltages 1.70%

Time 3.39%

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: R12663786-E1 DATE: 2019-02-28
FCC ID: 2ACQ6-WIM IC: 11481A-WIM

5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

The EUT is a 802.15.4 radio module.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Mode Output Power | Output Power
Range (dBm) (mw)
(MHz)

2405 - 2480 802.15.4 4.93 3.11

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a Johanson 2450AT18B100 antenna, with a maximum gain of 0.5 dBi.

5.4. SOFTWARE AND FIRMWARE
The firmware installed in the EUT during testing was following:

For CH11 (2405MHz): Firmware name: “128RFR2_MOD_11.hex”, Rev0

For CH18 (2440MHz): Firmware name: “128RFR2_MOD_18.hex”, Rev0

For CH25 (2475MHz): Firmware name: “128RFR2_MOD_25.hex”, Rev0

For CH26 (2480MHz): Firmware name: “TAL_PRBS_CH26_1P2_DBM_FILT.hex",
RevO0

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power and PSD as
worst-case scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

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.
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REPORT NO: R12663786-E1 DATE: 2019-02-28
FCC ID: 2ACQ6-WIM IC: 11481A-WIM

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

DC power supply | Circuit Specialists CSI3005X5 Non-Serialized NA

I/O CABLES

1 DC 1 Terminal Single Strand <3m Provides DC power to EUT

TEST SETUP

The EUT is configured as a standalone device.

SETUP DIAGRAMS

Please refer to R12663786-EP1 for setup diagrams
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REPORT NO: R12663786-E1
FCC ID: 2ACQ6-WIM

DATE: 2019-02-28
IC: 11481A-WIM

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)
EqUIIpoent Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
AT0059 Active Loop Antenna EMCO 6502 2018-07-20 | 2019-07-20
30-1000 MHz
ATO0073 Hybrid Broadband Sunol Sciences
Antenna Corp. JB3 2018-08-06 | 2019-08-06
1-18 GHz
Double-Ridged
Waveguide Horn
AT0072 Antenna, 1 to 18 GHz ETS Lindgren 3117 2018-04-30 | 2019-04-30
18-40 GHz
Horn Antenna, 18-
ATO0076 26.5GHz ARA MWH-1826/B 2018-11-08 | 2019-11-08
Gain-Loss Chains
Gain-loss string: 0.009-
N-SACO01 30MHz Various Various 2018-09-06 | 2019-09-06
Gain-loss string: 25-
N-SACO02 1000MHz Various Various 2018-05-20 | 2019-05-20
Gain-loss string: 1-
N-SACO03 18GHz Various Various 2018-03-23 | 2019-03-23
Gain-loss string: 18-
N-SACO04 40GHz Various Various 2018-09-30 | 2019-03-31
Receiver & Software
SA0027 Spectrum Analyzer Agilent N9030A 2018-04-04 | 2019-04-04
SA0025
(18-40GHz RSE) | Spectrum Analyzer Agilent N9030A 2018-11-20 | 2019-11-20
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment used
Circuit
76021 DC Power Supply Specialists CSI3005X5 NA NA
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REPORT NO: R12663786-E1

DATE: 2019-02-28

FCC ID: 2ACQ6-WIM IC: 11481A-WIM
Test Equipment Used - Wireless Conducted Measurement Equipment
EqUIIpoent Description Manufacturer Model Number Last Cal. Next Cal.
T177 Agilent
(PRE0079253) Spectrum Analyzer Technologies E4446A 2018-04-12 | 2019-04-12
PWMO004 Keysight e e
(PRE0137346) RF Power Meter Technologies N1911A 2018-07-30 | 2019-07-30
PWSO002 Peak and Avg Power Keysight e e
(PRE0137348) Sensor, 50MHz to 18GHz|  Technologies N1921A 2018-07-30 | 2019-07-30
SN 181562858 Environmental Meter fisherbrand 14-650-118 2016-12-21 | 2018-12-21
76021 DC Regulated Power CircuitSpecialist CSI3005X5 N/A N/A
Supply s.Com

Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)

Equipment

D Description Manufacturer | Model Number | Last Cal. | Next Cal.
Coax cable, RG223, N-
CBL087 male to BNC-male, 20- Pasternack PE3WO06143-240 | 2018-06-19 | 2019-06-19
ft.
LISN, 50-ohm/50-uH, Fischer FCC-LISN-50-25-
LISNOO3 2-conductor, 25A Custom Com. 2-01-550V 2018-08-21 ) 2019-08-21
PRE0101521 EMI Test Receiver Rohde &
(75141) 9kHz-7GHz Schwarz ESCI 7 2018-08-22| 2019-08-22
Transient Limiter,
TLOO1 0.009-30MHz Com-Power LIT-930A 2018-06-13| 2019-06-13
CwW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA
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REPORT NO: R12663786-E1 DATE: 2019-02-28
FCC ID: 2ACQ6-WIM IC: 11481A-WIM

7. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10 Section 11.6

6 dB BW: ANSI C63.10 Subclause 11.8.1

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power: ANSI C63.10 Subclause 11.9.1.3 (PKPM1)
PSD: ANSI C63.10 Subclause 11.10.2 (Peak PSD)

Out-of-band emissions in non-restricted bands: ANSI C63.10-2013 Section 11.11 & 6.10.4

Out-of-band emissions in restricted bands: ANSI C63.10-2013 Section 11.12.1 & 6.10.5

General Radiated Emissions: ANSI C63.10:2013 Sections 6.3 — 6.6

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: R12663786-E1
FCC ID: 2ACQ6-WIM

DATE: 2019-02-28
IC: 11481A-WIM

8. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

ON TIME AND DUTY CYCLE

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

PROCEDURE
ON TIME AND DUTY CYCLE RESULTS
B X Cycle Correction Factor |Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
ZigBee 80.200 80.200 1.000 100.00% 0.00 0.010
DUTY CYCLE PLOTS
% Agilent 10:28:07 Jan 18, 2019 L | Measure |
APw3.2(112718),488582, MOR-Caon2 a Mkrl  80.2 ms
Ref 20 dBm #ftten 30 dB @.858 dB Meas Off
#Peak
Log
10 E 3 Channel Power
dB/
Occupied BH
ACP
#PHwvyg
Center 2.440 GB8 GHz Span B Hz . .
Res BH 8 MHz SUBH 50 MHz  Sweep 100 ms (1601 prsy || MU Clﬁ';::::
Markar Traca Type ¥ Axis Amplitude
1R (1) Time 9.5 ms -5.26 dBm
1 1) Ti 86,2 B.65 dB
EE 1) T:mz 9.5 mz -5.26 dBm Powercsct[]aFt
3a 1) Time 80.2 ms 8.85 dB
More
1of 2
I
DUTY CYCLE
Page 13 of 44
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REPORT NO: R12663786-E1

DATE: 2019-02-28

FCC ID: 2ACQ6-WIM IC: 11481A-WIM
8.2. 99% BANDWIDTH
LIMITS
None; for reporting purposes only.
RESULTS
8.2.1.802.15.4
Channel Frequency 99% Bandwidth
(MH2z) (MH2z)
Low 2405 2.2645
Middle 2440 2.3083
High 1 2480 2.3327
High 2 2480 2.2042
Agilent 10:47:15 Jan 18, 2619 L Measure 4 Agilent 18:29:57  Jan 18, 2919 L Measure
I Ch Freq  2.485 GHz Trig Free Meas Off I Ch Freq 2.44 GHz Trig Free Meas Off

Averages: 20 I

Occupied Bandwidth

Occupied Bandwidth

Averages: 20 I

Channel Power|

Channel Power

APY.2(112718),48882, MOR-Con2

APv9.2(112718),40882, MOR-Con2

Auerages: 20 I

Occupied Bandwidth

Occupied Bandwidth

Ref 2@ dBm #Atten 30 dB Ref 20 dBm #ftten 30 dB
#5amp ] Occupied BH #Samp I Occupied BW
Log } Log I
18 g 16 TN
dB/ B & dB/ I W
Offst [ Hhle N ] ACP| | loffse [ g - ACP
18.5 [ 18.5 }
4B i | [ 4B I | I
i i } ] ] Multi Carrier, t } ] } Multi Carrier
Center 2.485 000 GHz Span 5 MHz Power Center 2.440 008 BHz Span 5 MHz Power
#Res BH 36 kHz #JBH 116 kHz #Sween 100 ms (1001 pts) #Res BH 36 kHz #VBH 116 kHz  #Sweep 108 ms (1001 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF| Occupied Bandwidth Occ BH 7 Pwr  99.00 7 CCDF
22645 MHz ® dB -26.08 dB 230983 MHz % dB 2608 dB
Transmit Freq Error 18.545 kHz 1”°{§ Transmit Freq Error 14.745 kHz ll‘lofrg
% B Bandwidth 3.859 MHzx E % dB Banduidth 3.917 MHz* o
| |
# Agilent 10:16:53 Jan 18, 2619 L Heasure Agilent 10:01:66 Jan 18, 2619 L Measure
| |
Ch Freq 2.475 GHz Trig Free Meas Off Ch Freq 2.48 GHz Trig Free Meas Off

Averages: 20 I

Channel Power|

Channel Power

APv4.2(112718),40882, MOR-Con2

APv9.2(112718),48682, MOR-Con2

Ref 26 dBm #Atten 30 dB Ref 26 dBm #Atten 30 dB
#5amp I ‘ Occupied BH #Samp ‘ \ I Occupied BH
Log | [ Log I [ l
18 - SRR, Fop) 18 1
dB/ I dB/ L A |
Offst | T i I T ACP| | offst Y NI T ACP
18.5 il ] Sl . 10.5 | pesieRTE |
4B \ 1 ! 4B I | I
— ] } Multi Carrier — | } Multi Carrier
Center 2.475 @00 GHz Span 5 MHz Power Center 2.450 800 GHz Span 5 Mz Pover,
#Res BH 36 kHz #UBH 118 kHz #Sween 108 ms (1001 pts) #Res BH 33 kHz #UBH 108 kHz  #3weep 108 ms (1001 pts) b s
Power Stat 5 5 ower Stat
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF Occupied Bandwidth Occ BH % Pur  99.00 1 CCDF
23327 MHz x dB -26.00 dB 22042 MHz x dB -26.00 dB
Transmit Freq Error  12.461 kHz Po{g Transmit Freq Error  47.831 kHz 1M°frg
% B Bandwidth 4.898 MHzx E % dB Banduidth 2.969 MHz v

HIGH CHANNEL 1

HIGH CHANNEL 2
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REPORT NO: R12663786-E1
FCC ID: 2ACQ6-WIM

DATE: 2019-02-28
IC: 11481A-WIM

8.3. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
RSS-247 5.2 (a)

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

RESULTS
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MHz)
Low 2405 1.434 0.5
Middle 2440 1.596 0.5
High 1 2475 1.434 0.5
High 2 2480 1.302 0.5
% Agilent 18:46:34 Jan 16, 2019 L Measure 4 Agilent 10:29:13  Jan 18, 2919 L Measure
APv9.2(112718),48882, MOR-Can2 a Mkrl 1.434 MHZ] APv9.2(112718),40882, MOR-Con2 a Merl 1.596 MHz|
Ref 30 dBm +Atten 40 dB -0.622 dB Meas Off Ref 38 dBm #fitten 40 dB 8.012 dB Meas Off
#Peak #Peak
Log Log
L Channel P 19 Channel P
&y annel Power| ey annel Power
Offst Offst
10.5 . P 10.5 N
dB o & Occupied BW dB - 5 Occupied BH
] ul}
B B
il I
WPivg ACP “Pvs ACP
20 28
ML §2 Multi Carrier| ML 52 Multi Carrier
53 F Power| S3 RS Power|
AR AA
?;;)@k Power Stat f;é)@k Power Stat
S CCOF| | [5om CCDF
Center 2.465 000 GHz Span 3 Mz 1”‘0’{‘3 Center 2.440 060 GHz Snan 3 Wz 1"‘0’{2
#Res B 108 kHz #UBH 366 kHz Sweep 1 ms (1001 pts) #Res BH 166 kHz #UBW 300 kHz Sweep 1 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
# Agilent 10:16:03 Jan 16, 2619 L Measure 3 Agilent 10:00:18 Jan 18, 2019 L Measure
APv9.20112718),48882, MOR-Conz a Mirl 1.434 MHz] APw9.20112718),485882, MOR-Con2 a Mkrl 1.382 MHz]
Ref 36 dBm #Atten 49 dB 0.114 dB Meas Off Ref 36 dBm #fAtten 40 dB -0.631 dB Meas Off|
#Peak #Peak
Log Log
Le Channel P Lo Channel P
Y annel Power| ey annel Power
Offst Offst
18.5 18.5
48 ry 5 Occupied BH dB iF z Occupied BH
ul} o}
-46 aéﬁl
dBm m
WPive ACP PR ACP
28 28
ML 52 Multi Carrier, ML 52 Multi Carrier
53 FS Power S3 FS Power
AR AA
g%k Power Stat f)%k Power Stat
Sup CCDF Swa CCDF]
Center 2.475 089 Ghz Span 3 Wiz 1”‘;{‘3 Center 2,480 089 Ghz Span 3 WHz 1"‘;{2
#Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1081 pts) #Res BH 100 kHz #VBH 300 kHz Sweep 1 ms (1001 pts)
| |
HIGH CHANNEL 1 HIGH CHANNEL 2
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REPORT NO: R12663786-E1 DATE: 2019-02-28
FCC ID: 2ACQ6-WIM IC: 11481A-WIM

8.4. OUTPUT POWER

LIMITS

FCC 815.247 (b) (3)
RSS-247 5.4 (d)
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.

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 a gated peak reading of power.

RESULTS
Channel Frequency Output Limit Margin
Power
(MHz) (dBm) (dBm) (dB)
Low 2405 4.93 30 -25.07
Middle 2440 4.84 30 -25.16
High 2475 4.85 30 -25.15
High 2480 2.36 30 -27.64
TEST INFORMATION
Test Date: 2019-01-07
Project: 12663786
Tested By: 40882
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REPORT NO: R12663786-E1

FCC ID: 2ACQ6-WIM

DATE: 2019-02-28
IC: 11481A-WIM

LIMITS

AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

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 a gated average reading of power.

RESULTS
Channel Frequency Output Limit Margin
Power
(MHz) (dBm) (dBm) (dB)

Low 2405 4.83 30 -25.17
Middle 2440 4.72 30 -25.28
High 2475 4.71 30 -25.29

High 2480 2.16 30 -27.84

TEST INFORMATION

Test Date: 2019-01-07
Project: 12663786
Tested By: 40882
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REPORT NO: R12663786-E1
FCC ID: 2ACQ6-WIM

DATE: 2019-02-28
IC: 11481A-WIM

8.6.

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

POWER SPECTRAL DENSITY

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.

8.6.1.802.15.4

Channel | Frequency PSD Limit Margin
(MHz) | (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2405 -9.894 8 -17.89
Middle 2440 -9.787 8 -17.79
High 1 2475 -10.020 8 -18.02
High 2 2480 -13.431 8 -21.43
3 Agilent 10:52:42 Jan 16, 2019 L Measure ¢ Agilent 10:32:43  Jan 18, 2019 L Measure
APw9.2(112718),48882, MOR-Con2 Mkrl 2.484 533 GHz APv9.2(112718),485882, MOR-Con2 Mkrl 2.439 583 GHz
Ref 28 dBm #Htten 30 dB -9.894 dBm Meas Off| Ref 26 dBm #ftten 30 dB -9.787 dBm Meas Off|
#Peak #Peak
Log Lag
L Channel Power| La Channel Power
dB/ dB/
Offst Offst
10.5 3 185 S
dB Occupied BH dB Occupied BH
] o}
s s
m 1
WPiivg ACP “Ffive ACP
108 199
ML 52 Multi Carrier ML 52 Multi Carrier,
53 FS Power, $3 FS Power
AR AA
f;%k Power Stat f;%k Power Stat
i CCOF| | sum CCDF
Center 2405 407 GHz Span 3 Mz 1”‘0’{3 Center 2.449 BUB Gz Snan 3 Wiz 1"‘;{2
#Res BH 3 kHz #WBH 9.1 kHz  Sweep 318.3 ms (1001 pts) #Res BH 3 kHz #VBH 9.1 kHz  Sweep 318.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
% Agilent 10:18:24 Jan 18, 2019 L Measure % Agilent 10:03:29 Jan 16, 2019 L Measure
APw3.2(112718),48882, MOR-Con2 Mkrl 2.474 583 GHz APv9.2(112718),40882, MOR-Con2 Mkrl 2.4739 970 GHz
Ref 26 dBm #Atten 30 dB -10.628 dBm Meas Off Ref 26 dBm #Atten 30 dB -13.431 dBm Meas Off
#Peak #Peak
Log Log
Le Channel Power| Lo Channel Power
dB/ dB/
Offst Offst
185 L 105 .
dB Occupied BW dB o Occupied BH
ol ul}
8.0 28@ Ll
dBm I
A T ACP “Pvs ACP
198 | 169
ML s2 Hulti Carrier, ML 52 Multi Carrier
LRl Power 3RS Power,
AA AA
f>(ézak Power Stat f’%k Power Stat
Sro ccof| | |su CCDF
Center 2.475 B0 GHz Span 3 Wiz 1”‘0’{3 Center 2,488 B0B GHz Span 2 Wz 1"‘0’{‘;
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1801 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
| |
HIGH CHANNEL 1 HIGH CHANNEL 2

Page 18 of 44

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA

TEL:(919) 549-1400

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




REPORT NO: R12663786-E1 DATE: 2019-02-28
FCC ID: 2ACQ6-WIM IC: 11481A-WIM

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS
FCC §15.247 (d)

RSS-247 5.5

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

RESULTS
Agilent 10:53:42 Jan 18, 2819 L Measure # Agilent 15:19:28 Jan 10, 2019 RL Measure
APv9.2(112718),48882, MOR-Can2 Mkrl 2.484 75 GHz] APv9.20112718),48882, MOR-Can2 Mkrd 9.618 GHz
Ref 28 dBm #Htten 30 dB 2.40 dBm Meas Off Ref 16 dBm #fAtten 20 dB —-49.512 dBm Meas Off
#Peak #Peak d
Log é Log g
16 18
ey Channel Power| 4B/ Channel Power
Offst Offst
18.5 18.5
dB Occupied BW dB & b - Occupied BH
ol ] 2
176 -17.6 AR i =
dBm dBm
WP ACP “Pfiv ACP
Center 2,400 00 GHz Span 10 MHz . . Center 13.015 GHz Span 25.97 GHz . .
#Res BH 100 kHz HIBH 300 khz Swoep 1 ms (1081 pioy || I cg{,ug; #Res BH 108 kHz WEN 300 KHz Swesp 2482 5 (8182 proy || Tl CF?;:::;
Marker  Trace Type K Axis Auplitude Marker  Trace Type X Axis Anplitude
1 1y Freq 2.484 75 GHz 2.48 dBm 1 (&5 Frag 2.485 GHz 1.48 dBm
2 (&5 Fra 2.408 B8 GHz -30.56 dBm 2 (&5} Fre 4.818 GHz —-48.76 dBEm
3 1) Frgg 2.399 91 GHz -38.48 dBm Powerc%tnag 3 1y Fre; 7.215 GHz -58.24 dBm Power Stat
4 [&¥] Freg 9.618 GHz -49.51 dBm
More| More
1of2 1of2
| |
Agilent 10:36:01 Jan 18, 2019 L Measure 4 Agilent 10:38:36  Jan 18, 2919 L Measure
APv9.2(112718),48582, MOR-Con2 Mkrl 2.439 76 GHz| APv9.2(112718),40882, MOR-Con2 Mikrd  9.764 GHz
Ref 28 dBm #Atten 30 dB 2.14 dBm Meas OFf Ref 18 dBm #fitten 20 dB —47.895 dBm Meas Off
#Peak #Peak 4
Log Log [—¢
I o Channel Power| 10 Channel Power
dB/ b4 dB/
Offst Offst
16.5 18.5
48 Occupied BW dB F] P Occupied BH
] ul} 7, V
-17.9 -17.9 gl f
dBm dBm
ACP ACP
#PAvg #PAvg
ML 52 : : Center 13.815 GHz Span 25.97 BHz : :
g Hult c:;:;g #Res BH 108 kHz WBH 300 KHz  Sweep 2.482 5 (8152 pray || IO c;;::::
AR Marker  Trace Type ¥ Buxis Anplitude
£ 1 1y Freq 2.448 GHz 2.89 dBm
: Power Stat| 2 €] Frag 4,880 GHz -51.82 dBm Power Stat|
58k 3 &5 F 7.328 GH -58.56 dB
Sup CCDF| 1 <5 F;EE 9.764 EH; -47.98 dE'r: CCDF
Conter 2.446 08 GHz Span 10 Mz 1”‘0’{3 1"‘0’{‘3
#Res BN 108 kHz #WBH 3088 kHz Sweep 1 ms (1001 pts)
| |
Page 19 of 44
UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL:(919) 549-1400

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



REPORT NO: R12663786-E1

DATE: 2019-02-28

FCC ID: 2ACQ6-WIM IC: 11481A-WIM
# Agilent 10:22:32 Jan 18, 2619 L Heasure % Agilent 10:24:35 Jan 10, 2019 L Measure
APv9.2(112718),48882, MOR-Con2 Mkrl 2.474 76 GHz| APw9.2(112718),48852, MOR-Con2 Mkrd 9.897 GHz
Ref 26 dBm #Atten 30 dB 1.78 dBm Meas Off| Ref 1@ dBm #Atten 20 dB -48.237 dBm Meas Off|
#Peak #Peak d
Log =2 Log 7
14 18
4B/ Channel Power| ey Channel Power
Offst Difst
18.5 18.5
dB . Occupied BW dB 2 P Occupied BH
ol 3 ] 2
-18.2 e —18.2 [ .
dBm dBm

ACP ACP
#PAvg #PRvg
Center 2.483 50 GHz Span 28 MHz . . Center 13.815 GHz Span 25.97 GHz . .
#Res BH 100 kHz WBH 300 kHz  Swesp 1.933 me (1001 pr) || I8 c;;:;g #Res BH 100 kHz WBH 300 KHz Sweep 2482 5 (8102 pis) || TIH c:;:;::
Marker Trace Type K Axie Amplitude Marker Trace Type # Axis Amplitude
1 1) Freg 2.474 76 GHz 1.78 dBm o1y Freq 2,475 GHz 8.55 dBm
2 1y F 2.485 B8 GH: -45.95 dB 2 1) Fi 4,956 GH: -51.64 dB
3 a3 F:z; 2.483 58 EH: -52.85 dEz Powerc%tna; 3 [¢5) F::zg 7.425 EH; -58.86 HE: PowercsctDaFt
4 (&5 Fraq 9.897 GHz -48.24 dBm
More| More
1of2 1of 2
| |
3 Agilent 10:04:47 Jan 10, 2019 L Measure ¥ Agilent 10:05:55 Jan 10, 2019 L Measure
APw9.2(112718),48882, MOR-Con2 Mkrl 2.430 89 GHz] APv9.2(112718),485882, MOR-Con2 Mkrd  24.336 GHz|
Ref 28 dBm #Atten 30 dB @.43 dBm Meas Off| Ref 18 dBm #ftten 20 dB —-48.207 dBm Meas Off|
#Peak #Peak T
Log 1 Lag
L i Channel Power| Lo Channel Power
B/ dB/
Offst Offst
18.5 18.5
dB Occupied BH dB J Y Occupied BH
] i} &
2196 2 -19.6 -
dBm dBm
ACP ACP
#PAvg #PAvy
Center 2.483 50 GHz Span 10 MHz . . Center 13.015 GHz Span 25.97 GHz . .
#Res BH 100 kHz #IBH 300 khz Sweep 1 ms CL0BL proy || TN c:;:}:ﬁ #Res BH 108 kHz WEH 300 K4z Sweep 2482 5 (8192 proy || TN c:;:::;
Marker Trace Type i Axie Amplitude Markar Trace Type ¥ Axis Anplitude
1 o1y Freg 2.488 89 GHz 8.43 dBm 1 1) Freg 2.488 GHz -8.34 dBm
2 1) Fi 2.483 63 GH: -48.64 dB 2 1y F 4,966 GH: -54.82 dB
3 1 FE: 2.483 5@ EH; -48.67 dB: Powerc%tna; 3 (e8] F:S 7.440 EH; -57.92 dEm PowercsctDaFt
4 (&5 Frag 24,396 GHz -48.21 dBm
More More|
lof2 1of2
| |
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REPORT NO: R12663786-E1

FCC ID: 2ACQ6-WIM

DATE: 2019-02-28
IC: 11481A-WIM

9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at 3m (dBuV/m) at 3m
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 measurement below
1GHz; 1.5 m above the ground plane for measurement above 1GHz. 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 120 kHz for peak and/or quasi-peak
detection measurements in the 30-1000MHz range, 9kHz for peak and/or quasi-peak detection
measurements in the 0.15-30MHz range and 200Hz for peak and/or quasi-peak detection measurements
in the 9 to 150kHz range. Peak detection is used unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set to 30
KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 3 MHz for peak measurements. 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 GHz to 18 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in each applicable band. Below 1GHz and above 18GHz emissions, the channel with
the highest output power was tested.

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.

KDB 414788 OFS and Chamber Correlation Justification

Based on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that specified in
the regulations; however, an attempt should be made to avoid making measurements in the near field.
OFS and chamber correlation testing had been performed and chamber measured test result is the worst
case test result.
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REPORT NO: R12663786-E1 DATE: 2019-02-28
FCC ID: 2ACQ6-WIM IC: 11481A-WIM

9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. 802.15.4
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

|pgrest Facility: UL Morrisville . _ 9 Jan 2819 19:24:43
115}
185
S " i ."E I‘.
55 e b i H H | ¥ \\*
.I_Il'ullun a i PP gilh A " VRIS 1/ RARE PR WY TS AT Lk PTIPAERN T e g e I “‘
35| __‘_;_E—_Nﬂf"k“ T
2. 31 ) ) ) ) 18.5MHz/ ) ) ) ) 2.415
Frequency (GHz)
?m.vx.ll-"“_-.:r :’».J’J - P—fw.. \‘num Tf- - jmn; . 2- ;f_'.\_,:_..-u:::» Label | Renge ((H:] REWBU Ref/bte Db/fheg Tipa S Pia  fupeMods  Lobasl
Lew CH Bendedgs - H.TST Fev 9.5 26 Det 2816
Meter Corrected| Average " . PK . .
Marker FrTqGT-Ier)lcy Reading| Det Aﬁgg? ) Amp/C:)c:{;;ltr/Pad Reading Limit I\/::ng)ln F(’;;k\l/.l/ml)t Margin A(zl;mut)h H(EIgl;t Polarity
2 | (dBuv) m (dBuV/m)| (dBuV/m) uwimilggy | 1Pe8sH| tem
1 [***239] 36.19 | Pk 32 -24.5 43.69 - 74 -30.31 | 133 | 225 H
2 [***2.364] 3802 | Pk | 31.8 -24.5 45.32 - - 74 2868 | 133 | 225 H
3 [***239] 2526 |[RMS| 32 245 32.76 54 -21.24 - - 133 | 225 H
4 [**x239] 2569 [RMS| 32 245 33.19 54 -20.81 - - 133 | 225 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: R12663786-E1 DATE: 2019-02-28

FCC ID: 2ACQ6-WIM IC: 11481A-WIM
VERTICAL RESULT
| 2 Test Facility: UL M e 9 Jon 2819 159:34:18
115}
185
- g 1
o
3
B
2. 31 ' ' ' ' 18.5MHz/ 2,415
Frequency (GHz)
- (TR [ Dot iivg Tupe Sumay Pla  SapiMode Lobel | Rengs (H: REALEU Ref/btte Dobling Tpn  Sumep Fta  f5upnPode Lobel
Lew (H Bendedgs - V.TST Rev 9.5 26 Det 2816
Frequency Metfer AT0072 |Amp/Cbl/Fltr/Pad Corre(fted AVfar:-fge Margin| Peak Limit PK. Azimuth|Height .
Marker (GHz) Reading| Det AF (dB/m) (dB) Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dBuV/m)| (dBuV/m) (dB) g
1 **%2.39| 36.98 | Pk 32 -24.5 44.48 - 74 -29.52 189 238 Vv
2 * **2.388| 38.91 | Pk 32 -24.5 46.41 - - 74 -27.59 189 238 Vv
3 * *%2.39 | 27.34 |RMS 32 -24.5 34.84 54 -19.16 - - 189 238 Vv
4 **%¥239| 27.6 |RMS 32 -24.5 35.1 54 -18.9 189 238 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: R12663786-E1 DATE: 2019-02-28
FCC ID: 2ACQ6-WIM IC: 11481A-WIM

BANDEDGE (HIGH CHANNEL 1)

HORIZONTAL RESULT

¢ .ic:.t Focil ;.+_._, L f’.c-rr.' imville ) 9 Jon 26819 28:25: 54
115}
1 8"
(&K H
. [/
4= \.‘. ) L A L 2 dd b e VR
2.46 ) ) ) 18. 3MHz/ ) ) ) ) Z.563
Frequency (GHz)
— 1 i'-\."l: u R \‘-»..1.‘;, - .:.\::;-i:.; - I.:.:_:;_. s:«__.l:-_..-:-.\» I-\:lel Ronge (G2 RSB Rafiitin  Dutfheg Typs P ts  Fapaitos Lobal
High CH Bardedze - H.TST Rev 9.5 76 Det 2816
Meter Corrected| Average . .. PK . .
Marker Frequency Reading| Det AT0072 |Amp/Cbl/Fltr/Pad Reading Limit Margin| Peak Limit Margin Azimuth|Height Polarity
(GHz) (dBuV) AF (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 [***2484| 41.78 | Pk | 324 -24.4 49.78 - 74 2422 | 257 | 373 H
2 [***2484| 42.95 | Pk | 324 -24.4 50.95 - - 74 -23.05 | 257 | 373 H
3 [***2.484| 31.92 [RMS| 324 -24.4 39.92 54 -14.08 - - 257 | 373 H
4 |***2484] 3249 |[RMS| 32.4 -24.4 40.49 54 -13.51 - - 257 | 373 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: R12663786-E1 DATE: 2019-02-28
FCC ID: 2ACQ6-WIM IC: 11481A-WIM

VERTICAL RESULT

e Test Fozility UL Morrisvil le 9 Jon 26819

12\
kil
.46 18 Hz 2 33
|'r-=-."u-=:'|r| CGH=z)
High (H Bardedge - U.TST 9 £ Det 28
Meter Corrected| Average " . PK . .
Marker FrquT-lency Reading| Det A’:ngzz Amp/Cbc:{sFItr/Pad Reading Limit M:;gm Pj;k\ll"/mlt Margin Azl;muth Height Polarity|
(6H2) | (dBuv) (dB/m) (dB) (dBuV/m)| (dBuv/m) | (9B) | (dBuV/m) | i) | (Degs) | (cm)
1 * **2.484| 38.38 | Pk 32.4 -24.4 46.38 - 74 -27.62 188 101 Y
2 * *¥*2.484| 39.51 | Pk 32.4 -24.4 47.51 - - 74 -26.49 188 101 \Y
3 * *¥%2.484| 28.12 | RMS 32.4 -24.4 36.12 54 -17.88 - - 188 101 \Y
4 * *¥%2.484| 28.29 | RMS 32.4 -24.4 36.29 54 -17.71 - - 188 101 \Y
* - 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: R12663786-E1 DATE: 2019-02-28
FCC ID: 2ACQ6-WIM IC: 11481A-WIM

BANDEDGE (HIGH CHANNEL 2)

HORIZONTAL RESULT

| o Test Facility: UL Merrisville _ 9 Jan 2819  21:25:86
B Restricted Bondedge
115 . C Muimb |1 2663786
Mode: |T=, , 24BBMHz
1 85} - H H Tested by: 11893 / 46722
53 75|
] |
>3 .I' i
45} ik o -m-*'/ ‘g\m . | 4 m Sk FRA TR
g
- ! [~}
5l -
2.46 ) ) ) ) 8. 3MHz/ ) ) ) ) 2.563
Frequency (GHz)
High CH Bandedse - H.TST Re=v 9.5 26 Det 2816
Meter Corrected| Average . .. PK . .
Marker Frequency Reading| Det AT0072 |Amp/Cbl/Fltr/Pad Reading Limit Margin| Peak Limit Margin Azimuth|Height Polarity
(GHz) (dBuV) AF (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * *%2.484| 39.95 | Pk 32.4 -24.4 47.95 - 74 -26.05 260 260 H
2 * *%2.484| 39.96 | Pk 32.4 -24.4 47.96 - - 74 -26.04 260 260 H
3 * *%2.484| 29.28 | RMS 32.4 -24.4 37.28 54 -16.72 - - 260 260 H
4 * *%2.484| 29.43 | RMS 32.4 -24.4 37.43 54 -16.57 - - 260 260 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: R12663786-E1

DATE: 2019-02-28

FCC ID: 2ACQ6-WIM IC: 11481A-WIM
VERTICAL RESULT
| Test Facility: Ul Ile _ 9 Jon 2819 7:22
- Re i Baon
115 o =
105 Teatad by 11893 /
b
45 ¥
3
al
a6 18. 3MHz/ 2.56
Frequency (GHz)
anc [ (TR [ Motifvg Tups S Pla  SapiMode Lobel | Rengs (iH: REALEU £/ 0t iy Tupa i Fta  f5upnPode Lobel
High CH Bandedse - U.TST Rew 9.5 26 Det 2816
Frequency Metfer AT0072 |Amp/Cbl/Fltr/Pad Corre(fted AVfar:-fge Margin| Peak Limit PK. Azimuth|Height .
Marker (GHz) Reading| Det AF (dB/m) (dB) Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dBuV/m)| (dBuV/m) (dB) g
1 * *%2.484| 38.36 | Pk 32.4 -24.4 46.36 - 74 -27.64 161 147 Vv
2 * **2.484| 37.52 | Pk 32.4 -24.4 45.52 - - 74 -28.48 161 147 Vv
3 * *%2.484| 26.35 | RMS 32.4 -24.4 34.35 54 -19.65 - - 161 147 Vv
4 * *¥%2.484| 26.49 | RMS 32.4 -24.4 34.49 54 -19.51 161 147 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: R12663786-E1 DATE: 2019-02-28
FCC ID: 2ACQ6-WIM IC: 11481A-WIM

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

Test Focility: UL Morrizville 9 Jon 24919 18:44: 256
2 T T T 1

Radioted Emissions 3-Meters

] P SO UUOO OO NS: NUUOOIOUUUUN FNUSOIIOTSUUUS: SOTOIIOO USROS SUUUURUOOITs SUVUUURIOOo SOTSTUUUS: NOUOOOOs: NOUOIo: SOTOOs SO OO OSSO
&
___: 33 ..................................................................................................................................................................................................................................................
[+5}
o T oo SOOI SO SUSURUUIUUUIOUUIOS SYUOUUUUES NUUUUUON SONSIU SUUUUIOS SO SO RSOOSR
3
45 1 ' >
i [
i W o e
25
18 18

Frequency (GHz)

[ B Paf/Pktn  Dut/fg Tupe amep Fio  FoupnMode  Lael Aange 621 FEL/UEY Fafffiin  Dei/fug Typs Serep Pla  oupnMode  Lobel
i ey 0 PRSP e ot (Acko) FOEE wizvetal 3:0-18 N5 ] £ e tiuba) |3 W o

FCC Fert1SC 2.4GHz RSE.TST Rev 9.5 26 Cet 2016

HORIZONTAL

r Test Focility: UL Morrizville 9 Jon 24919 18:44: 26
2 T T T 1
: Radioted Emissions 3-Meters
185
el
35 .....................................................................................................................................................................................................................................................
L PSSO SO NUUOUUUUUTS SOUUUUUUNUUUOUUOS NUUUURUUES SUSSSR SO SOURIUNE SUNSIUUS SUUOOS NUUNUU SO
&
OSSO SSUUSSOUSSUUUUUNURSS: NUSSUORSUN SOSSUORUOS SUURSURUCOSROOS SUUSUOSSRIOS SRS SOSSUUSG: SOSSURUORS: WUOSS: SUNURIN: OSSOSO
@
=

35
25
8 18
Frequency (GHz)
P = Raf/itin  Dutifg Topa S Fir  Toupa e Lel Cr—] EC] Fafifin Detifug Type Sy Pia  Foeifiode Lobal

FCC Fert1SC 2.4GHz RSE.TST Rev 9.5 26 Cet 2816

VERTICAL
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REPORT NO: R12663786-E1

DATE: 2019-02-28

FCC ID: 2ACQ6-WIM IC: 11481A-WIM
RADIATED EMISSIONS
Meter Corrected . . . PK . .
Marker Frequency Reading| Det AT0072 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 *¥*%x 2713 | 37.11 PK2 32.4 -24 45.51 - - 74 -28.49 170 190 H
**%2.712 | 25.22 | MAvl 32.4 -24 33.62 54 -20.38 - - 170 190 H

2 *** 4811 | 46.1 PK2 34.1 -31.8 48.4 - - 74 -25.6 46 116 H
* *%¥ 4811 | 37.05 | MAvl 34.1 -31.8 39.35 54 -14.65 - - 46 116 H

3 * **17.839| 34.82 PK2 41.6 -22.9 53.52 - - 74 -20.48 176 263 H
* *%17.839| 22.89 | MAvl 41.6 -22.9 41.59 54 -12.41 - - 176 263 H

4 ***% 4809 | 47.25 PK2 34.1 -31.8 49.55 - - 74 -24.45 119 178 Vv
***% 4811 | 39.22 | MAvl 34.1 -31.8 41.52 54 -12.48 - - 119 178 \

5 * ** 15.477| 36.45 PK2 40.2 -24.1 52.55 - - 74 -21.45 191 242 Vv
* **15.476| 23.75 | MAvl 40.2 -24.1 39.85 54 -14.15 - - 191 242 Vv

6 * **17.813| 35.39 PK2 41.6 -22.8 54.19 - - 74 -19.81 288 338 Vv
* **17.812| 23.06 | MAvl 41.6 -22.9 41.76 54 -12.24 - - 288 338 Vv

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

MAvV1 - Maximum RMS Average

Page 29 of 44

UL LLC

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

TEL:(919) 549-1400




REPORT NO: R12663786-E1
FCC ID: 2ACQ6-WIM

DATE: 2019-02-28
IC: 11481A-WIM

MID CHANNEL RESULTS

112 Test Focility: UL Morrisville 9 Jon 2419 17:688: 28
=r . . !
: Rodioted Emissions 3-Meters
- Froject Number: |2EG37HE
185} Client: Cree
Teast Location: N=SRC
Hode: 1Tx, Zigkee, 2448MH:z
= Teatec by: 118993 / 45722
o R e et T et e
1 SOOI SO | IS S SUTUN S U SN S W S

CdBul/md

Froject Number: |2EG37HE
lient: Cree

Test Location: N=SRC

Hode: 1Tx, Zigkee, 2448MH:z

Teatec by: 118993 / 45722
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[r— UG Falfitin Dui/ig Tupn  Suenp Fin  FapiMode  Label onge 152 FEWIBL  Fof/Min Deblfvg Typs Sy Pl foupaitode Lobel
FCC Fert1SC 2.4GHz RSE.TST Rev 9.5 26 [et 2016
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VERTICAL
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REPORT NO: R12663786-E1

DATE: 2019-02-28

FCC ID: 2ACQ6-WIM IC: 11481A-WIM
RADIATED EMISSIONS
Marker Frequency R“:aec:gg Det AT0072 AF |Amp/Cbl/Fltr/Pad c:;;zcizegd Avg Limit | Margin | Peak Limit M:rKgin Azimuth| Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)

1 ***¥ 3621 | 41.38 PK2 32.9 -31.8 42.48 - - 74 -31.52 82 341 H
*¥**¥362 | 29.31 | MAvl 32.9 -31.8 30.41 54 -23.59 - - 82 341 H
2 ***% 4879 | 46.81 PK2 34.1 -31.6 49.31 - - 74 -24.69 45 119 H
* *% 1,881 | 38.88 | MAvl 34.1 -31.6 41.38 54 -12.62 - - 45 119 H
3 * **17.839| 34.95 PK2 41.6 -22.9 53.65 - - 74 -20.35 346 202 H
* *%17.839| 22.91 | MAvl 41.6 -22.9 41.61 54 -12.39 - - 346 202 H
4 *** 4881 | 47.1 PK2 34.1 -31.6 49.6 - - 74 -24.4 105 196 Vv
***% 4881 | 39.46 | MAvl 34.1 -31.6 41.96 54 -12.04 - - 105 196 \
5 * *%11.69 | 34.67 PK2 38.3 -25.7 47.27 - - 74 -26.73 220 265 Vv
**%¥11.69 | 23.76 | MAvl 38.3 -25.7 36.36 54 -17.64 - - 220 265 Vv
6 * **17.773| 35.64 PK2 41.5 -23.3 53.84 - - 74 -20.16 98 292 Vv
* **17.773| 23.55 | MAvl 41.5 -23.3 41.75 54 -12.25 - - 98 292 Vv

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

MAvV1 - Maximum RMS Average
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REPORT NO: R12663786-E1

FCC ID: 2ACQ6-WIM IC:

DATE: 2019-02-28
11481A-WIM

HIGH CHANNEL 1 RESULTS

”l[r:.’,t Focility: UL Morrizville 9 Jan 2819 19:41:47
Rodioted Emissions 3-Meters
. Pro ject MNumber: |266378E
185 Client: Cree
Test Location: M=SAC
Mode: 1Tx, Zigbee, 2475MHz
SO OSSNSO NSNS SRS Tested by: 11993 / 46722
sl: ................................
il
€
3z 65 ¥ | !
@ ] t
2 ) L - i |
i - SRS NS USSR SOOI SO SN NN SO N
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REPORT NO: R12663786-E1

DATE: 2019-02-28

FCC ID: 2ACQ6-WIM IC: 11481A-WIM
RADIATED EMISSIONS
Marker Frequency R“:aec:gg Det AT0072 AF |Amp/Cbl/Fltr/Pad c:;;zcizegd Avg Limit | Margin | Peak Limit M:rKgin Azimuth| Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)

1 * *%¥ 1949 | 45.95 PK2 34.1 -32.4 47.65 - - 74 -26.35 77 218 H
**%4949 | 37.89 | MAvl 34.1 -32.4 39.59 54 -14.41 - - 77 218 H

2 ***% 7451 | 38.89 PK2 35.6 -29.3 45.19 - - 74 -28.81 236 271 H
*¥*%¥7453 | 26.3 | MAvl 35.6 -29.3 32.6 54 -21.4 - - 236 271 H

3 * **15.477| 36.16 PK2 40.2 -24.1 52.26 - - 74 -21.74 119 232 H
* **15.477| 23.87 | MAvl 40.2 -24.1 39.97 54 -14.03 - - 119 232 H

4 ***% 4951 | 49.52 PK2 34.1 -32.4 51.22 - - 74 -22.78 137 208 Vv
***% 4951 | 42.25 | MAvl 34.1 -32.4 43.95 54 -10.05 - - 137 208 \

5 * *%15.72 | 37.18 PK2 40.2 -24.8 52.58 - - 74 -21.42 289 220 Vv
* *%15.72 | 24.85 | MAvl 40.2 -24.8 40.25 54 -13.75 - - 289 220 Vv

6 * ** 17.756| 35.86 PK2 41.5 -23.6 53.76 - - 74 -20.24 322 102 Vv
* **17.756| 23.67 | MAvl 41.5 -23.6 41.57 54 -12.43 - - 322 102 Vv

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

MAvV1 - Maximum RMS Average
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REPORT NO: R12663786-E1
FCC ID: 2ACQ6-WIM

HIGH CHANNEL 2 RESULTS

DATE: 2019-02-28
IC: 11481A-WIM

=Test Facility: UL Morrisville 9 Jon 2419 2E:43:87
=r . . . . .
: Rodioted Emissions 3-Meters

- : : : Froject Humber: |2EE3THE
183} : : : Cliont: Cree

i i H Test Location: M=5RC

] i ] Mode: 1Tx, Zighee, 2488MHz
35 i i i Tested by: 11893 7 45722

] S UOS SOSSSSSSSTI SHSSTOOIOs SUUSUUSUUUUUU: SUUUUUUIES RUSSRUSNION SOSSOOIIS NOTSUUOOS OSSO SOUS SO
e
R T C @ B B R e e B s
@
=]

Frequency (GHz)
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FCC Fert1SC 2.4GHz RSE.TST Rev 9.5 26 [et 2016
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=, T T T 1
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Preoject Number: |2EE3THE

185 lient: Cree
Teast Location: N=SRC
: : : Mode: 1Tx, Zigkee, 2488MHz
a5 i i i Teatec by: 118993 / 45722
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VERTICAL
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REPORT NO: R12663786-E1

DATE: 2019-02-28

FCC ID: 2ACQ6-WIM IC: 11481A-WIM
RADIATED EMISSIONS
Marker Frequency R“:aec:gg Det AT0072 AF |Amp/Cbl/Fltr/Pad c:;;zcizegd Avg Limit | Margin | Peak Limit M:rKgin Azimuth| Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)

1 **XA761| 42.21 PK2 34.1 -32.1 44.21 - - 74 -29.79 83 258 H
***% 4761 | 30.69 | MAvl 34.1 -32.1 32.69 54 -21.31 - - 83 258 H

2 * **% 4959 | 45.15 PK2 34.1 -32.5 46.75 - - 74 -27.25 84 194 H
* *%¥ 4959 | 36.23 | MAvl 34.1 -32.5 37.83 54 -16.17 - - 84 194 H

3 **%17.74 | 35.63 PK2 41.5 -23.7 53.43 - - 74 -20.57 84 248 H
*¥*%17.74 | 23.51 | MAvl 41.5 -23.7 41.31 54 -12.69 - - 84 248 H

4 * **% 4959 | 48.49 PK2 34.1 -32.5 50.09 - - 74 -23.91 130 109 Vv
***% 4959 | 41.41 | MAvl 34.1 -32.5 43.01 54 -10.99 - - 130 109 \

5 * **15.494| 36.51 PK2 40.2 -24.1 52.61 - - 74 -21.39 107 226 Vv
* *%15.493| 23.79 | MAvl 40.2 -24.1 39.89 54 -14.11 - - 107 226 Vv

6 * **17.814| 35.02 PK2 41.6 -22.8 53.82 - - 74 -20.18 149 147 Vv
***17.812| 23.11 | MAvl 41.6 -22.9 41.81 54 -12.19 - - 149 147 Vv

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

MAvV1 - Maximum RMS Average
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REPORT NO: R12663786-E1 DATE: 2019-02-28
FCC ID: 2ACQ6-WIM IC: 11481A-WIM

9.2. WORST-CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

Note: All measurements were made at a test distance of 3 m. The measured data was
extrapolated from the test distance (3m) to the specification distance (300 m from 9-490 kHz
and 30 m from 490 kHz — 30 MHz) 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 (test distance / specification distance).

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF

BELOW 30MHz DATA

Worst-
Meter . Corrected FCC FCC FCC .
Marker F"(’;l”:z';cy Reading | Det ?J:?;S)’ (E';') ; 'z:",f;’ég) Reading |15.209 QP|15.209 AV|15.209 PK Nf:rs'in A(z['):“‘st)h
(dBuv) dB(uV/m) | Limit | Limit | Limit ( ng) 8
1 01453 | 4513 | Pk | 171 | 1 -80 -17.67 - 4436 | 4436 | -62.03 | 0-360
4 02937 | 4396 | Pk | 137 | .1 -80 -22.24 - 3825 | 3825 | -60.49 | 0-360
2 27062 | 4336 | Pk | 102 | .1 -80 -26.34 - 18.96 18.96 453 0-360
5 40951 | 4034 | Pk | 102 | .1 -80 -29.36 - 15.36 1536 | -44.72 | 0-360
6 55324 | 3757 | Pk | 104 | .1 -40 8.07 32.75 - - 2468 | 0-360
3 7261 3505 | Pk | 104 | .1 -40 5.55 30.38 - - -24.83 | 0-360
Pk - Peak detector
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REPORT NO: R12663786-E1
FCC ID: 2ACQ6-WIM

DATE: 2019-02-28
IC: 11481A-WIM

9.3. WORST-CASE 30 TO 1000MHz

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

38 Test Focility: UL Morriavil le 18 Jen 2819 12:43:15
5, . . . . )
Radiated Emissions 3 Meters
. Froject Mumber: 126B37ES
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Rev 9.5 26 Cct 2016

VERTICAL
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REPORT NO: R12663786-E1 DATE: 2019-02-28
FCC ID: 2ACQ6-WIM IC: 11481A-WIM

30 TO 1000 MHz DATA

Meter Corrected . . . .
Marker Frequency Reading | Det AT0073 ACF Amp/Cbl (dB) | Reading QPk Limit Margin | Azimuth | Height Polarity
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuv/m) (dB) (Degs) | (cm)
4 * **¥75.0617 | 44.61 Pk 14.3 -31.2 27.71 40 -12.29 0-360 102 Vv
1 * *%322.5159| 33.42 Pk 20.7 -29.3 24.82 46.02 -21.2 0-360 102 H
2 * **611.7535| 28.84 Pk 25.5 -28.2 26.14 46.02 -19.88 | 0-360 199 H
3 * *%¥991.6029 | 28.89 Pk 29.8 -25.1 33.59 53.97 -20.38 | 0-360 299 H
5 * **408.9272| 33.09 Pk 22.6 -28.8 26.89 46.02 -19.13 | 0-360 102 Vv
6 * **964.3994 | 28.27 Pk 29.5 -25.5 32.27 53.97 -21.7 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
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REPORT NO: R12663786-E1
FCC ID: 2ACQ6-WIM

DATE: 2019-02-28
IC: 11481A-WIM

9.4. WORST-CASE 18 TO 26GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

Test Facility: UL Morrisvi
2
Radioted Emissions

Froject Number: |2663765
res

I-Meters

18 Jon 2819 11:44:23

185 | Cliant: Cres
Test Location: M-SAC
Mode: ITx, Zickee, Worst-Cose
a5 Tested by 11893 / 45726
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HORIZONTAL

Rev 9.5 26 Cct 2016
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VERTICAL
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REPORT NO: R12663786-E1 DATE: 2019-02-28
FCC ID: 2ACQ6-WIM IC: 11481A-WIM

18 TO 26GHz DATA

Meter Corrected| Average . . . . .
Marker Frequency Reading| Det AT0076 AF | Amp/Cbl Reading Limit Margin| Peak Limit |Margin |[Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuv/m) | (dB) | (Degs) | (cm)
1 |***18.262| 45.26 | Pk 32.3 -39.3 38.26 54 -15.74 74 -35.74| 0-360 | 299 | H
2 [***22.454 45.65 | Pk 33.5 -39.2 39.95 54 -14.05 74 -34.05| 0-360 | 299 | H
3 [***23.868 45.32 | Pk 34 -39 40.32 54 -13.68 74 -33.68 | 0-360 | 299 | H
4 [|***19.466| 46.55 | Pk 32.7 -39.5 39.75 54 -14.25 74 -34.25] 0-360 | 202 | V
6 [***22.05] 46.48 | Pk 33.4 -39.4 40.48 54 -13.52 74 -33.52| 0-360 | 152 | V
7 [***23.714] 45.95 | Pk 34 -39.1 40.85 54 -13.15 74 -33.15] 0-360 | 252 | V
5 21.416 | 47.62 | Pk 33.2 -39.6 41.22 54 -12.78 74 -32.78] 0-360 | 152 | V
* - 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: R12663786-E1 DATE: 2019-02-28
FCC ID: 2ACQ6-WIM IC: 11481A-WIM

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 Gl S0

" Decreases with the logarithm of the frequency.

RESULTS
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REPORT NO: R12663786-E1 DATE: 2019-02-28
FCC ID: 2ACQ6-WIM IC: 11481A-WIM

10.1.1. AC Power Line Norm

LINE 1 RESULTS

\pglest Focility: Ul-Morrisville 25 Jon 2819 22112018
Conducted RFI Uoltaoge
Praojeet Number: 12663785
=Tz : . i : doeecd H Client: Cree
Test Location: CONDI
Hode: 1Tx, Zigbee, UWorst-Case
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Frequency (MHz)
Farge Wz} FEWIEL Raf/bin  [otifng Fode Swewy  Fla ek Lsbal | Fange (W) FUARS Raf/ttn Dok Mods Suesp Fra  Fapafods Lebel
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Range 1: Line-L1 .15 - 30MHz
Meter L Corrected . .
Marker F"(’:n“:z';cy Reading | Det | LISN VCF (dB) Cb'/(:';;"e’ Reading | QP Limit “’:Z’Bg)'" Avg Limit “’:Z’Bg)'"
(dBuV) dBuV
1 .153 31.31 Pk .2 10 41.51 65.84 -24.33 - -
2 225 3.31 Av 1 10 13.41 - - 52.63 -39.22
3 .681 10.18 Pk 0 10 20.18 56 -35.82 - -
4 .681 4.13 Av 0 10 14.13 - - 46 -31.87
5 12.321 13.93 Pk i 104 24.43 60 -35.57 - -
6 12.321 10.08 Av 1 10.4 20.58 - - 50 -29.42
7 16.806 12.35 Pk 1 10.5 22.95 60 -37.05 - -
8 16.8 7.68 Av 1 10.5 18.28 - - 50 -31.72
9 20.31 17.25 Pk .2 10.5 27.95 60 -32.05 - -
10 20.163 4.09 Av .2 10.5 14.79 - - 50 -35.21
11 25.761 20.28 Pk .2 10.7 31.18 60 -28.82 - -
12 25.764 15.94 Av .2 10.7 26.84 - - 50 -23.16
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LINE 2 RESULTS
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Frequency (MHz)
Fiange (HHz) FEWIEL Felifiin Dot/ Pode fumma Fla Wapolfods Lebal | Pangs (Mz) RIS Risf/fttn Dot fede — Pia  WFapafods  Lekel
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Range 2: Line-L2 .15 - 30MHz
Meter . Corrected . .
Marker Fr:&u:;;cy Reading | Det | LISN VCF (dB) CbI/(I;;;lter Reading QP Limit N:Zr:)l n Avg Limit N:Zr:)l n
(dBuV) dBuV
13 .153 31.36 Pk .2 10 41.56 65.84 -24.28 - -
14 .153 1.35 Av .2 10 11.55 - - 55.84 -44.29
15 11.202 13.01 Pk .1 10.3 23.41 60 -36.59 - -
16 11.202 8.62 Av .1 10.3 19.02 - - 50 -30.98
17 13.44 11.43 Pk .1 10.4 21.93 60 -38.07 - -
18 13.44 6.34 Av .1 10.4 16.84 - - 50 -33.16
19 22.407 19.13 Pk .2 10.6 29.93 60 -30.07 - -
20 22.407 15.42 Av .2 10.6 26.22 - - 50 -23.78
21 23.523 17.84 Pk .2 10.6 28.64 60 -31.36 - -
22 23.523 13.69 Av .2 10.6 24.49 - - 50 -25.51
23 26.886 17.88 Pk .2 10.7 28.78 60 -31.22 - -
24 26.889 13.39 Av .2 10.7 24.29 - - 50 -25.71
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REPORT NO: R12663786-E1 DATE: 2019-02-28
FCC ID: 2ACQ6-WIM IC: 11481A-WIM

11. SETUP PHOTOS

Please refer to R12663786-EP1 for setup photos

END OF TEST REPORT
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