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REPORT NO: R12663786-E6 DATE: 2019-07-17
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Ideal Industries Lighting LLC, DBA CREE Lighting
4401 Silicon Drive
Durham, NC 27703, USA

EUT DESCRIPTION: 802.15.4/BLE radio module
MODEL: WIM-CMB-OEM
SERIAL NUMBER: Radiated: WRC-2, JN251C78092, JN251C78096
Conducted: JN251C78093, JN251C78096 (LC)
DATE TESTED: 2019-06-21 to 2019-06-26
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. 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 %zq /%//7’/ .

Jeffrey Moser Brian T. Kiewra
Operations Leader Project Engineer
UL — Consumer Technology Division UL — Consumer Technology Division
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REPORT NO: R12663786-E6 DATE: 2019-07-17
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

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, NC 27709, USA and 2800 Perimeter Park Dr., Suite B,
Morrisville, NC 27560, 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.
ISED Site Code: 2180C

[l Chamber A [l Chamber North
[ ] ChamberC XI Chamber South

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0
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REPORT NO: R12663786-E6 DATE: 2019-07-17
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

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)

36.5dBuV + 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 + 0dB +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%
1.3 dB (PK)
RF output ducted
output power, conducte 0.45 dB (AV)
RF output power, radiated (SAC) 4.52 dB
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 2.50dB
All emissions, radiated 4.88 dB
Temperature 2.26°C
Humidity 6.79%
DC Supply voltages 1.70%
Time 3.39%
Uncertainty figures are valid to a confidence level of 95%.
Page 7 of 45
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-E6 DATE: 2019-07-17
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a 802.15.4/BLE radio module. This report covers 802.15.4.

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 5.27 3.37

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The 802.15.4 radio utilize a Johanson 2450AT18B100 antenna, with a maximum gain of 0.5 dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware used for 802.15.4 on the EUT during testing is:
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”, Rev0

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 18 GHz 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 Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z orientation.
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REPORT NO: R12663786-E6 DATE: 2019-07-17
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCC ID
DC power Cireutt CSI3005X5 Non-Serialized NA
supply Specialists
/O CABLES
I/O Cable List
# of Cable
ngle Port Identical Corll_negtor Cable Type | Length Remarks
: Ports yp (m)
1 DC 1 Terminal Unshielded <3m Provides DC power
to EUT
SETUP DIAGRAMS
Refer to UL Document R12663786-EP6
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REPORT NO: R12663786-E6 DATE: 2019-07-17
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

6. 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
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REPORT NO: R12663786-E6
FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

7. 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 - South Chamber)

Equipment ID Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
AT0079 Active Loop Antenna ETS-Lindgren 6502 2019-01-24 | 2020-01-31
30-1000 MHz
AT0074 Hybrid Broadband Sunol Sciences IB3 2018-07-24 | 2019-07-24
Antenna Corp.
1-18 GHz
AT0072 Double-Ridged
Waveguide Horn ETS Lindgren 3117 2019-04-22 | 2020-04-22
Antenna, 1 to 18 GHz
18-40 GHz
AT0076 Horn Antenna, 18- ARA MWH-1826/B | 2018-11-08 | 2019-11-08
26.5GHz
Gain-Loss Chains
S-SACO1 Ga'”"“g;ﬁ;'ﬂg: 0.009- Various Various 2019-05-02 | 2020-05-02
Gain-loss string: 25- : .
S-SACO02 1000MHz Various Various 2019-05-02 | 2020-05-02
S-SACO03 Ga'”"‘izzsl_t{z'”g: 1- Various Various 2019-03-13 | 2020-03-13
S-SAC04 Gain-loss string: 18- Various Various 2018-09-30 | 2019-09-30
40GHz
Receiver & Software
SA0025 Spectrum Analyzer Agilent N9030A 2019-05-15 | 2020-05-15
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment used
s/n 181474409 Environmental Meter Fisher Scientific 15-077-963 2018-07-27 | 2020-07-27
76022 DC Regulated Power |~ it Specialists| ~ CSI3005X5 N/A N/A
Supply
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REPORT NO: R12663786-E6
FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

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

C

Equipment ID Description Manufacturer Model Number Last Cal. Next Cal.
CBLO8? Coax cable, RG223, N- | pogiomack | PE3WO06143-240 | 2019-05-29 | 2020-05-29
male to BNC-male, 20-ft.
s/n 181562858 Environmental Meter Fisher Scientific 14-650-118 2018-09-04 | 2020-09-04
LISN, 50-ohm/50-uH, 2- . FCC-LISN-50-25-2-
LISNOO3 conductor, 25A Fischer Custom 01-550V 2018-08-21 | 2019-08-21
75141 EMI Test Receiver 9kHz- Rohde &
(PRE0101521) 7GHz Schwarz ESCl7 2018-08-22 | 2019-08-22
TLool Trans'e”;gkmzer’ 00091 com-Power LIT-930A 2019-05-29 | 2020-05-29
CW2501M
PS214 AC Power Source Elgar (s/n 1523A02396) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA
76021 DC Regulated Power | 0 it Specialists| ~ CSI3005X5 N/A N/A
Supply
Test Equipment Used - Wireless Conducted Measurement Equipment
Equpoent Description Manufacturer Model Number Last Cal. Next Cal
72822 Agilent
(PRE0100902) Spectrum Analyzer Technologies E4446A 2018-11-19 | 2019-11-19
PWMO001 Keysight NA. NA.
(PRE0137346) RF Power Meter Technologies N1912A 2019-06-14 | 2020-06-14
PWS006 Peak and Avg Power Keysight NA. NA.
(PRE0126443) Sensor, 50MHz to 6GHz|  Technologies E1921A 2019-06-10 | 2020-06-10
76023 . Cincinnati Sub-

(EC0225) Temp/Humid Chamber Zero ZPH-8-3.5-SCT/AC | 2019-06-14 | 2020-06-14
SN 181474341 Environmental Meter Fisher Scientific 15-077-963 2018-07-27 | 2020-07-27
76021 DC Regulated Power | o, it specialists| ~ CSI3005X5 N/A N/A

Supply
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REPORT NO: R12663786-E6 DATE: 2019-07-17
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle| Duty Duty Cycle 1/B
B X Cycle | Correction Factor|Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
802.15.4 98.700 | 98.700 1.000 100.00% 0.00 0.010

DUTY CYCLE PLOTS

# Agilent 12:37:32 Jun 24, 2019 L | Measure |
APv9.9(AERA519), 405882, a Mkr3 987 ms
Ref 28 dBm #Atten 30 dB -3.845 dB Meas Off
#Peak [ 1
2R E]
Lo B ra
10 Channel P
dB/ annel Power
Occupied BH
PP ACP
Center 2.440 000 GHz Span @ Hz . .
Res BH 8 MHz WBH 50 Mz Sweep 100 ms (1601 pre) || Ul c,f;;:g?
Markar Trace Typea ¥ Axis Amplitude
1R (13 Tine 1.3 ms E.87 dEn
1 1) Ti 92.7 -B.84 dB
3; 1y Tlﬂi 1.3 22 E.87 dBm Powerc%tDaFt
R 1 Time 98.7 me -A.84 dB
More
1of 2
I
DUTY CYCLE 802.15.4
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REPORT NO: R12663786-E6
FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

Channel Frequency 99% Bandwidth
(MH2) (MH2)
Low 2402 2.2900
Middle 2440 2.3264
High 2475 2.3711
High 2480 2.2344
H Agilent 13:56:12 Jun 24, 2019 L Measure & Agilent 14:02:25  Jun 24, 2019 L Measure
| ] |
Ch Freq  2.485 GHz Trig Free Meas Off Ch Freq 244 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Auverages: 20 I
| Channel Power IChannel Power
APv9.9(A68519),48882, MOR-CONZ2 APv9.9(B6AS19),40882, MOR-CONZ
Ref 28 dBm #fAtten 38 dB Ref 28 dBm #Atten 30 dB
#Samp I I Occupied BH #Samp I I Occupied BH
Log I I Log | |
10 — IFPPVRY VRV PR 10 liveote
dB/ k.. dB/ m R
I T R T ik M | ACp offst | LA i | ACP
05 3.5 | i
B [ - - JB I [ | - -

i ] } fi[ - Muti carrier i } } ] Multi Carrier
Center 2.405 000 GHz Span 5 MHz Power Center 2.440 000 GHz Span 5 MHz Power
#Res BH 39 kHz #UBH 120 kHz #5weep 100 ms (1061 prs) #Res BH 39 kHz #UBH 120 kHz #Sweep 168 ms (1601 pts)

= = Power Stat - = - - Power Stat|
Oceupied Bandwidth Oce BH % PWr  99.00 2 CCDF Occupied Bandwidth Occ BN % Pur  99.00 % CCDF
2.2900 MHz x dB -26.00 dB 23264 MHz x dB -26.00 dB
Transmit Freq Error 485,837 Hz 1[‘10{3 Transmit Freq Error  -3.570 kHz 1M°fr3
% dB Bandwidth 3.892 MHz 0 ® B Bandwidth 4.894 MHzx v
| |
A Agilent 13:33:01 Jun 24, 2019 L Measure Agilent 14:03:38 Jun 24, 2019 L Measure
| ] |
Ch Freq 2475 CHz Trig Free Meas Off Ch Freq 248 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Auverages: 20 I
| Channel Power IChannel Power
APv9.9(A68519),48882, MOR-CONZ2 APv9.9(B6AS19),40882, MOR-CONZ
Ref 28 dBm #fAtten 38 dB Ref 28 dBm #Atten 30 dB
#Samp Occupied BH #Samp I I Occupied BH
Log Log | |
10 - 10 il -
dB/ ] I dB/ hd I i
Offst [ mliiniie: i | ACP Offst [ i LN | ACP
0.5 1 | 0.5 | L, |
JE I I [ I 4B | [

i ] } ] } fIl Mutti carrier i } ] Multi Carrier
Center 2.475 008 GHz Span 5 MHz Power Center 2.450 000 GHz Span 5 MHz Power
#Res BH 39 kHz #UBH 120 kHz #5weep 100 ms (1061 prs) #Res BH 39 kHz #UBH 120 kHz #Sweep 168 ms (1601 pts)

= = Power Stat - = - - Power Stat|
Oceupied Bandwidth Oce BH % PWr  99.00 2 CCDF Occupied Bandwidth Occ BN % Pur  99.00 % CCDF
23711 MHz x dB -26.00 dB 22344 MHz x dB -26.00 dB
Transmit Freq Error  -3.715 kHz 1[‘10{3 Transmit Freq Error  26.932 kHz 1M°fr3
% dB Bandwidth 4.163 MHz* 0 ® B Bandwidth 3.864 MHzx v
| |

HIGH CHANNEL (2475 MHz)

HIGH CHANNEL (2480 MHz)

Page 14 of 45

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-E6
FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

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.

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHZz) (MHz) (MH2z)
Low 2402 1.605 0.5
Middle 2440 1.566 0.5
High 2475 1.560 0.5
High 2480 1.251 0.5
W% Agilent 12:48:22 Jun 24, 2019 L Measure 3 Agilent 12:38:47 Jun 24, 2919 L Measure
APw9.9(060519),48382, a Mkrl 1.585 MHzZ| APv9.9(B6A519),48882, a Mkrl 1.566 MHz
Ref 30 dBm #ftten 48 dB -0.593 dB Meas Off| Ref 36 dBm #Htten 46 dB 8033 dB Meas Off
#Peak #Peak
Log | Log
ig/ Channel Power ég/ Channel Power
0ffst (Offst
0.5 0.5 L
4B P L Occupied BH dB 5 & Occupied B
[} K l}
-5.1 -4.3
dBm dBm
P ACP \Pfiv ACP
26 28
ML 52 Multi Carrier ML 52 Multi Carrier
53 FS Power 53 FS Power
AA AA
£ £
S Power Stat o Power Stat
5500k CCDF 58k CCOF
Shp Swp
Center 2.405 068 GHz Span 3 Mz 1";’{2 Center 2,448 0 GHz Span 3 WAz 1"‘;{2
#Res BH 100 kHz #YBH 300 kHz Sweep 1 ms (1891 pts) #Res BH 180 kHz #UBH 300 kHz Sweep 1 ms (1001 pts)
| |
% Agilent 12:55:37 Jun 24, 2019 L Measure 4 Agilent 12:29:18  Jun 24, 2919 L Measure
APv9.9(068519),485882, MOR-CON2 a Mkrl 1.568 MHz| APv9.9(B6A519),48882, a Mkrl 1.251 MHz
Ref 30 dBm #ftten 48 dB 6.167 dB Meas Off| Ref 36 dBm #Htten 46 dB B.241 dB Meas Off
#Peak | #Peak
Log | Log
ig/ Channel Power ég/ Channel Power
0ffst (Offst
0.5 . 3.5
S‘B o o Occupied BH EJ’IB Il’f 1 Occupied BK
-4.2 -5.8
dBm dBm
P ACP \Pfiv ACP
26 28
ML 52 Multi Carrier ML 52 Multi Carrier
53 FS Power 53 FS Power
AA AA
£ £
S Power Stat o Power Stat
5500k CCDF 58k CCOF
Shp Swp
Center 2.475 068 GHz Span 3 Mz 1";’{2 Center 2,430 0 GHz Span 3 WAz 1"‘;{2
#Res BH 100 kHz #YBH 300 kHz Sweep 1 ms (1891 pts) #Res BH 180 kHz #UBH 300 kHz Sweep 1 ms (1001 pts)
| |

HIGH CHANNEL (2475 MHz)

HIGH CHANNEL (2480 MHz)
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REPORT NO: R12663786-E6
FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

8.4. OUTPUT POWER

LIMITS

FCC §15.247 (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 0.5 was entered as an offset in the power meter to allow
for a peak reading of power.

Tested By: 40882

Date: 2019-06-21

Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)

Low 2402 5.20 30 -24.80
Middle 2440 5.27 30 -24.73
High 2475 4.95 30 -25.05
High 2480 2.48 30 -27.52
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REPORT NO: R12663786-E6
FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

LIMITS

None; for reporting purposes only.

AVERAGE POWER

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 0.5 dB was entered as an offset in the power meter to
allow for a gated average reading of power.

Tested By: 40882
Date: 2019-06-21
Channel Frequency AV power
(MHz) (dBm)
Low 2402 5.03
Middle 2440 5.1

High 2475 4.82
High 2480 2.25
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REPORT NO: R12663786-E6 DATE: 2019-07-17
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

8.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
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.

Channel | Frequency PSD Limit Margin
(MHz) | (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2402 -9.557 8 -17.56
Middle 2440 -10.057 8 -18.06
High 2475 -10.540 8 -18.54
High 2480 -13.693 8 -21.69
% Agilent 12:51:12 Jun 24, 2019 L Measure % Agilent 12:41:49 Jun 24, 2019 L Measure
APY9.90060519),40882, Mkrl 2.484 919 GHz APv9.9(860519),40882, Mkrl 2.439 919 GHz
Ref 20 dBm #Atten 30 dB -9.557 dBm Meas Off Ref 28 dBm #Atten 30 dB -10.657 dBm Meas Off
+Peak | #Peak
Log | Log
16 1 16
4B/ Channel Power 1B/ Channel Pover
Dffet . 0ffst
8.5 4 0.5 B
dB Occupied BH B Occupied BK
o} Dl
2 ! :
m m
\Phiva ACP \PFv ACP
100 | 106
ML 52 Multi Carrier, ML 52 Multi Carrier
53 FS Power, 53 F9 Power,
AA AR
f;é)@k Power Stat f>(?@k Power Stat
Sup Ceof| | |sim CCDF
Center 2.405 060 GHz Snan 3 Mz 1";’{2 Center 2.040 000 GHz Span 3 Mz 1”‘0’{2
#Res BH 3 kHz JBH 9.1 kHz  Sweep 318.3 ms (1001 pts) #Res BH 3 kHz UBH 9.1 kHz  Sweep 318.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
% Agilent 12:59:15 Jun 24, 2019 L Measure % Agilent 12:32:11 Jun 24, 2919 L Measure
APY9.90060519),40882, MOR-CONZ Mkrl 2.474 919 GHz APv9.9(860519),40882, Mkrl 2.488 266 GHz
Ref 20 dBm #Atten 30 dB -16.546 dBm Meas Off Ref 28 dBm #Atten 30 dB -13.693 dBm Meas Off
+Peak | #Peak
Log | Log
16 1 16
4B/ Channel Power 1B/ Channel Pover
0ffst Offst
8.5 L 0.5 )
dB Occupied BH B o Occupied BK
o} i
: : ‘ L
m m
sPAvg| ey | AcP PR [ ACP
190 | i 106
ML 52 Multi Carrier, ML 52 Multi Carrier
53 FS Power, 53 F9 Power,
AA AR
f;;iak Power Stat fg)@k Power Stat
Sup Ceof| | |sim CCDF
Center 2.475 060 GHz Snan 3 Mz 1";’{2 Center 2.060 000 GHz Span 2 Mz 1”‘0’{2
#Res BH 3 kHz JBH 9.1 kHz  Sweep 318.3 ms (1001 pts) #Res BH 3 kHz UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
| |
HIGH CHANNEL (2475 MHz) HIGH CHANNEL (2480 MHz)
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REPORT NO: R12663786-E6

FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

8.7.

LIMITS

FCC §15.247 (d)

RSS-2475.5

CONDUCTED SPURIOUS EMISSIONS

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

# Agilent 12:52:31 Jun 24, 2019 L Measure 3% Agilent 12:54:25 Jun 24, 2019 L Marker
APY9.90060519),48882, Mkrl 2.484 74 GHz] APyv9.9(860519),40882, Mikrd  24.738 GHz|
Ref 26 dBn Whitten 30 dB 2.57 dBm Meas Off Ref 30 dBm #hitten 40 dB -49.452 din || Select Harker
+Peak #Peak [ L2z 3 4
Log :)I Log ‘
18 16 1
4B/ Channel Power 4B/ Normal
Offst (Offst
0.5 3.5
dB - Occupled BH dB Delta
[ul} Dl &
-17.4 -17.4 z -
4Bm dBm A 1 Delta Pair|
. ACP "PRVgi i i _l I <l } } } IRef(Trackmg RefA)
2|
Center 2.400 00 GHz Span 18 MHz . . Start 36 MHz Stop 26.066 GHz .
sfes BH 100 kHz WUBH 300 kHz Sweep 1 ms (1001 proy || MU Cg;;::: WRes BH 100 kHz WUEN 300 Ktz Sweep 2482 5 (8192 pro) |, SPANPaIr
Marker  Trace Type W Axis Anplitude Marker  Trace Type ¥ Axis fAnplitude 5 =
1 (1) Frag 2.484 74 BHz 2.57 dBn 1 &5 Freg 2.465 GHz 1.56 dBm
2 (1 F 2.408 B8 GH -30.71 dE 2 &N F 4.810 GH -56.38 d
3 1y F?EE 2.399 91 EH; -38.86 uaz Power Stat 3 oy FZEE 7.215 EH; -47.71 dE'r: Off|
CCDF 4 [&5] Freq 24.738 GHz -48.45 dBm
More More
1lof2 1 of 2
| |
= Agilent 12:43:15 Jun 24, 2019 L Measure 4 Agilent 12:45:31 Jun 24, 2919 L Measure
APY9.90060519),48882, Mkrl 2.439 76 GHz] APyv9.9(860519),40882, Mkrd  24.706 GHz|
Ref 20 dBm #Atten 30 dB 2.63 dBm Meas Off Ref 30 dBm #Atten 40 dB -39.501 dBm Meas Off
+Peak #Peak [
Log | Log ‘
ég/ $ Channel Power ég, 5 Channel Power
Offst (Offst
0.5 3.5
dB Occupied B dB Occupied BH
DI ] by
-17.4 -17.4 2
dBm dBm S N f
| e e
M1 S2) : : Start 38 MHz Stop 26,900 GHz : :
53 FS Hulti Cg;;::: 4Res BH 108 kHz WUBK 300 kHz  Sweep 2482 5 (192 prsy || U c;;:::i
AR Marker  Trace Type ¥ Axis fAnplitude
o) 1 &5 Freg 2.449 GHz L1.EB dEm
: 2 &N Freg 4.580 GHz 5171 dEm P Stat
50k Power Stat 3 oy Fi 7.328 GH -49.19 dB ower
Swp CCDF 1 1y ngg 24,786 BH; -39.58 daz CCDF
Center 2.490 06 Gz Span 10 iz 1";’{2 1”‘;{2
#Res BH 108 kHz #\JBH 308 kHz Sweep 1 ms (1001 pts)
| |
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REPORT NO: R12663786-E6

FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

W% Agilent 12:58:51 Jun 24, 2019 L Measure i Agilent 13:01:24  Jun 24, 2919 L Measure
APY9.9(060519),48882, MOR-CON2 Mkrl 2.475 28 GHz APv3.9(B68519),40882, MOR-CONZ Mkrd 24.738 GHz
Ref 20 dBm #Atten 30 dB 1.85 dBm Meas Off Ref 30 dBm #Atten 40 dB -38.657 dBm Meas Off
#Peak | #Peak ‘
Log 1 Log ‘
I Channel P 12 ; Channel P
0y annel Power e annel Power
0ffst Offst
0.5 0.5
db Occupied BH 48 Occupied BH
D 3 D 3
-18.1 -18.1 2 E)
dBm 4 - dBm e )
| | o T
Center 2.483 50 GHz Span 28 MHz . . Start 30 MHz Stop 26.000 GHz . .
“Res BH 108 kHz WK 300 Kiz  Sweep 1,933 me (1001 pesy || MW c;;\r.;:: WRes BH 100 kHz B 300 Kz Sweep 2452 5 (8192 pesy || I c;';::g
Warker  Trace | Type X i Fnplitude Marker  Trace | Type T foors Anplitude
1 oty Frea 2,475 28 Bz 125 dBm 1 I Frea 2.475 Ghz 1.27 dem
2 1) Fi 2.483 88 GH -47.22 dB 2 [&5] F 4,958 GH; -52.78 dBb
3 1 F:z; 2.483 5H EH: -57.49 HE: Power Stat 3 1 F:zg 7.425 EH; -56.11 dEz Power Stat
CCDF 1 as Freq 24,738 GHz ~35.66 dEm CCDF
More More
1 0f 2 1 of 2|

HIGH CHANNEL (2475 MHz) BANDEDGE

OUT-OF-BAND (2475 MHz) HIGH CHANNEL

% Agilent 12:34:85 Jun 24, 2019 L Measure 3 Agilent 12:35:42  Jun 24, 2619 L Measure
P v5.9(060519),40852, Wkrl 2.479 56 Ghz FPv9.9(060519),40852, Mkrd 24710 GHz
Ref 20 dBm #Atten 30 dB 8.93 dBm Meas Off Ref 30 dBm #Atten 40 dB -39.413 dBm Meas Off
#Peak l #Peak ‘
Log 1 Log ‘
I Channel P 12 i Channel P
4B/ annel Fower B/ annel Power
0ffst Offst
0.5 0.5
db Occupied BH 48 Occupied BH
DI ol 3
—19.1 -19.1 s
dBm dBm e )
) | e T
Center 2.483 50 GHz Span 18 MHz . . Start 30 MHz Stop 26.000 GHz . .
<Res BM 100 KHz #UBH 300 kHz Sweep 1 ms (1001 proy || U c;;\r.;:: 4Res BH 10 kHz WUBH 308 Kz Sweep 2.482 5 (3192 pray || T c;';::g
Marker Trace Type * Axie Amplitude Marker Trace Type * Axie Anplitude
1 (1 Freg 2.479 BB GHz 8.93 dBm 1 &5 Freg 2.488 GHz -1.18 dBm
2 1) Fi 2.483 57 GH -49.64 dB 2 [&5] F 4,966 GH; -51.67 dB
3 1 F:z; 2.483 5H EH: -49.33 HE: PowercsctDaFt 3 1 F:g 7.448 BH; -49.21 dEz Powerc%tDaFt
4 (&) Freq 24.718 GHz -39.42 dEm
More| More|
1of2 1of2

HIGH CHANNEL (2480 MHz) BANDEDGE

OUT-OF-BAND (2480 MHz) HIGH CHANNEL
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REPORT NO: R12663786-E6

FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at 3 m (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 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 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For 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 and as applicable for average
measurements. In this case RMS averaging was used.

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 and PSD 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.
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REPORT NO: R12663786-E6 DATE: 2019-07-17
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

3D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel).

KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

Base 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-E6 DATE: 2019-07-17
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

9.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

_Test Focility: UL Morrisville 2819 Jun 25

Meter Corrected| Average . - PK . .
Marker Fre(g:ir)\cy Reading| Det ?Jg?;? Amp/C:)(:/BI;Itr/Pad Reading Limit I\ll(erg)m '()::t\l;l;:; Margin l-\(z[l)r:gust)h '-I(i:i[;t Polarity
(dBuv) (dBuV/m)|(dBuV/m) (dB)
1 *2.39 37.2 Pk 31.9 -24 45.1 - 74 -28.9 219 253 H
2 *2.38778| 38.6 Pk 31.9 -24 46.5 - - 74 -27.5 219 253 H
3 *2.39 28.36 | RMS 31.9 -24 36.26 54 -17.74 - - 219 253 H
4 *2.3899 | 28.65 | RMS 31.9 -24 36.55 54 -17.45 - - 219 253 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12663786-E6 DATE: 2019-07-17
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

VERTICAL RESULT

(Bl =)

b Tupn - Fip  Wagaifod  Label

Meter Corrected| Average . - PK . .
Marker Fregt:lency Reading| Det A(;I':072 Amp/Cb(:/BFItr/Pad Reading | Limit Mergm P::k\l;lmlt Margin Az[l)muth Height Polarity
(6H2) | (aBuv) (dB/m) (dB) (dBuV/m)| (dBuv/m)| @B) |(BUV/m)| ") | (Degs) | (cm)
1 *239 | 3807 | Pk | 319 24 45.97 - 74 2803 | 134 | 251 Vv
2 [*2.38813] 3897 | Pk | 319 24 46.87 - - 74 2713 | 134 | 251 Vv
3 *239 | 28.88 |RMS| 31.9 24 36.78 54 |-17.22 - - 134 | 251 v
4 [*238994] 2892 [RMS| 31.9 24 36.82 54 |-17.18 - - 134 | 251 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12663786-E6

DATE: 2019-07-17
FCC ID: 2ACQ6-WMB

IC: 11481A-WMB

BANDEDGE (2475MHz HIGH CHANNEL)

HORIZONTAL RESULT

128 Teat Foc I'.+_-_| uL i-'o—-.-i'_-, | e 2819 Ju 26 19 =]
e
18
P n " ii I. d b H‘“ PR e ) " P
16 18. 3MH=z/ ) ) ) ) 2.563
Freguency (GHz)
1 L o Tifkin  Det/iva T S F l::.l;“r kel [ Rorem 5z P RofiFin Dot/ Tupe Sunnp Pia  Fogaifods  Labol
1 H B i, TST P 1 201¢
Meter Corrected| Average . - PK . .
Marker Fre(gl:lir)\cy Reading| Det ?Jg?;? Amp/C:);/BI;Itr/Pad Reading Limit I\ll(erg)m '()::t\l;l;:; Margin l-\(z[l)r:ust)h '-I(i:i[;t Polarity
(dBuv) (dBuV/m)| (dBuV/m) (dB) 8
1 | *24835 | 4116 | Pk | 323 245 48.96 - 74 2504 | 110 | 163 H
2 [*248359| 4187 | Pk | 323 245 49.67 - - 74 2433 | 110 | 163 H
3 [*24835] 3179 [Rms| 323 245 39.59 54 |-14.41 - - 110 | 163 H
4 [*248387] 3221 |RMS| 32.3 245 40.01 54 |-13.99 110 | 163 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12663786-E6
FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

VERTICAL RESULT

12 Test Focilit UL Mo aville 2819 Jun 26 19:59: 26
e
18
3
=
16 T8 . 3MHz. 2.563
FI'I".'} l'-'n'-'-_é “-'_L“_:
L FEL Tifiktn  Dmtifevg T - F Vupaiods  Likel [ Foren (G FEUEY Aef/fite  Delifg Tupe Sunen s Fops/lode Lo
Frequency Metfer AT0072 [Amp/Cbl/Fltr/Pad Corrested AvFre?ge Margin |Peak Limit PK. Azimuth|Height .
Marker (GHz2) Reading| Det (dB/m) (dB) Reading Limit (dB) |(dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m)| (dBuV/m) (dB) 8
1 *2.4835 | 40.8 Pk 32.3 -24.5 48.6 - 74 -25.4 84 163 \Y
2 *2.48353| 41.72 Pk 32.3 -24.5 49.52 - - 74 -24.48 84 163 \Y
3 *2.4835| 314 |RMS| 323 -24.5 39.2 54 -14.8 - 84 163 \Y
4 *2.48399| 31.58 | RMS | 32.3 -24.5 39.38 54 -14.62 84 163 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12663786-E6
FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

BANDEDGE (2480MHz HIGH CHANNEL)

HORIZONTAL RESULT

[ oglest Focility: UL Morrisville 2019 Jun 25 17:22:29
e
18
|
| .
=e \
) :
] e ey
16 Z.563
REWLBU f/ALtn Suotp FELLEY L G Tups Sunnp [ Hode L
Met C ted| A PK
Frequency N Fr AT0072 [Amp/Cbl/Fltr/Pad orretf € erre?ge Margin |Peak Limit . |Azimuth| Height .
Marker (GHz) Reading| Det (dB/m) (dB) Reading Limit (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuV) (dBuV/m)| (dBuV/m) (dB) €
1 *2.4835 | 41.11 Pk 32.3 -24.5 48.91 - 74 -25.09 229 249 H
2 *2.48362| 41.89 Pk 32.3 -24.5 49.69 - - 74 -24.31 229 249 H
3 *2.4835 | 30.92 | RMS 32.3 -24.5 38.72 54 -15.28 - 229 249 H
4 *2.48351| 30.96 | RMS 32.3 -24.5 38.76 54 -15.24 229 249 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

VERTICAL RESULT

[ oglest Focility: UL Morrisville 2019 Jun 25 17:38:38
e
18
P
[ = K .
3
- Q
E T8 . 3MHz. 2.563
Freguency (GHz)
L FEL RefMttn  Dntifeg Tupn - Fia  Wupafods  Lekel [ Foren (G ETTT TR 5 T Sunnn s Fops/lode Lo
Frequency Metfer AT0072 [Amp/Cbl/Fltr/Pad Corrested AvFre?ge Margin |Peak Limit PK. Azimuth|Height .
Marker (GHz2) Reading| Det (dB/m) (dB) Reading Limit (dB) |(dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m)| (dBuV/m) (dB) 8
1 *2.4835 | 39.92 Pk 32.3 -24.5 47.72 - 74 -26.28 212 234 Vv
2 *2.48357| 40.54 Pk 32.3 -24.5 48.34 - - 74 -25.66 212 234 Vv
3 *2.4835 | 30.51 | RMS 32.3 -24.5 38.31 54 -15.69 - 212 234 Vv
4 *2.48354| 30.39 | RMS 32.3 -24.5 38.19 54 -15.81 212 234 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector

RMS - RMS detection

Page 28 of 45

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-E6
FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1|___Ie»_: Focility: UL Morriaville 2819 Jun 25 16:21:55
Radiated Emissions 3-Maters
i | P : 12663786
185) : : ; e e
5-5AC
oc %, Zigbee, 2485MHz
g5} | Tested by: 11593
85 | }
.| N
E
= (=%
fix)
]
ekt et S e e i nteRni s bR R e e s i e b e s e
2>
c
45 | @
| Lo T e
_I:M skl AR i o
S oo
25 ................................
Freguency (GHz)
[ T Felfittn  Det/fvg Tt Taotp Tis  WapafMode Lol Tiore (G120 EL TefiFitn  Delifvg Tops — Tis Bpafod  Ldbel
H[_Ic:: Focility: UL Morriaville 2819 Jun 25 16:21:55
Sr T T
Fadiated Emissions 3-Meters
Pro ject Nusber~: 12663786
185 : -
Test Locotion: S5-5SAC
Mode: 1Tx, Zigbee, 2485MHz
gsi : Tezted by: 11533
a5}
L TS OO S
E
3 65
@
T
[ SO
€
o
as! 5 /
- 4 Q
Q
35 s
25 ...............................................
=) 18
Freguency (GHz)
Rorge (GED TR Fel fittn  Det/fog Typr ) Fts  WoupaMode  Label Torare (52 B TefiFtn Dot/ Tupe vy Tis  Wpalfod Libe
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REPORT NO: R12663786-E6
FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det AT0072 |Amp/Cbl/Fltr/Pad C:erz;':‘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 *1.28186 | 36.26 PK2 29.2 -23.2 42.26 - - 74 -31.74 123 332 H
*1.28246 | 23.81 | MAvl 29.1 -23.2 29.71 54 -24.29 - - 123 332 H
2 *4.81097 | 45.69 PK2 34.2 -30.9 48.99 - - 74 -25.01 351 121 H
*4.81098 | 38.36 | MAvl 34.2 -30.9 41.66 54 -12.34 - - 351 121 H
3 *15.40239| 33.07 PK2 39.9 -21.4 51.57 - - 74 -22.43 261 218 H
*15.40431| 21.87 | MAvl 39.9 -21.5 40.27 54 -13.73 - - 261 218 H
4 *4.81092 | 43.05 PK2 34.2 -30.9 46.35 - - 74 -27.65 71 112 Vv
*4.81098 | 33.87 | MAvl 34.2 -30.9 37.17 54 -16.83 - - 71 112 Vv
5 *12.14483 | 34.63 PK2 38.8 -23.9 49.53 - - 74 -24.47 261 304 Vv
*12.14451| 22.32 | MAvl 38.8 -23.9 37.22 54 -16.78 - - 261 304 Vv
6 *17.80356 | 33.46 PK2 41.2 -20.9 53.76 - - 74 -20.24 128 244 Vv
*17.80168 | 22.23 | MAv1 41.2 -20.9 42.53 54 -11.47 - - 128 244 Vv
*

- indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - Maximum Peak
MAvV1 - Maximum RMS Average
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REPORT NO: R12663786-E6
FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

MID CHANNEL RESULTS

;e=Test Focility: UL Morrisville

2819 Jun 25
Rodioted Emizsions 3-Meters
|

15: 36: 68

CdBul/md

8 T8

|
Freguency (GHz)
Farge (G R Reffiittn  Detifeg Tupe Surep Pia  FupaMede  Likel Firge (GH2) e Befifitn  Delifg Tpe Sucep Pia  Fapaifode Label
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REPORT NO: R12663786-E6
FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det AT0072 |Amp/Cbl/Fltr/Pad C:erz;':‘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 *4.88099 | 47.28 PK2 34 -30.6 50.68 - - 74 -23.32 0 109 H

*4.88102 | 40.06 | MAvl 34 -30.6 43.46 54 -10.54 - - 0 109 H

2 *9.37829 | 36.32 PK2 36.8 -26.2 46.92 - - 74 -27.08 59 362 H

*9.37839 | 23.44 | MAvl 36.8 -26.2 34.04 54 -19.96 - - 59 362 H

3 *15.40004 | 33.9 PK2 39.9 -21.4 52.4 - - 74 -21.6 155 145 H

*15.39986| 21.8 MAv1 39.9 -21.4 40.3 54 -13.7 - - 155 145 H

4 *4.8791 43.51 PK2 34 -30.6 46.91 - - 74 -27.09 147 105 Vv

*4.879 35.22 | MAvl 34 -30.6 38.62 54 -15.38 - - 147 105 Vv

5 *12.20239| 37.08 PK2 38.9 -23.8 52.18 - - 74 -21.82 347 116 Vv

*12.20259| 26.35 | MAvl 38.9 -23.8 41.45 54 -12.55 - - 347 116 Vv

6 *15.4144 | 33.62 PK2 39.9 -21.7 51.82 - - 74 -22.18 147 198 Vv

*15.41478 | 22.29 | MAvl 39.9 -21.7 40.49 54 -13.51 - - 147 198 Vv

*

- indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - Maximum Peak
MAvV1 - Maximum RMS Average
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REPORT NO: R12663786-E6

DATE: 2019-07-17
FCC ID: 2ACQ6-WMB

IC: 11481A-WMB

HIGH CHANNEL 2475MHz RESULTS
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REPORT NO: R12663786-E6
FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det AT0072 |Amp/Cbl/Fltr/Pad C:erz;':‘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 *1.37056 | 35.16 PK2 29.3 -22.8 41.66 - - 74 -32.34 238 305 H
*1.37087 | 23.33 | MAvl 29.3 -22.8 29.83 54 -24.17 - - 238 305 H
4 *1.5315 36.18 PK2 27.9 -22.4 41.68 - - 74 -32.32 116 289 Vv
*1.53149 | 23.72 | MAvl 27.9 -22.4 29.22 54 -24.78 - - 116 289 Vv
2 *4.94897 47 PK2 34.1 -30.8 50.3 - - 74 -23.7 186 245 H
*4.94899 | 39.51 | MAvl 34.1 -30.8 42.81 54 -11.19 - - 186 245 H
3 *11.97254 | 34.83 PK2 38.6 -23.8 49.63 - - 74 -24.37 309 324 H
*11.97174| 22.04 | MAvl 38.6 -23.8 36.84 54 -17.16 - - 309 324 H
5 *4.94906 | 47.72 PK2 34.1 -30.8 51.02 - - 74 -22.98 217 126 Vv
*4.94905 40.6 MAv1 34.1 -30.8 43.9 54 -10.1 - - 217 126 Vv
6 *15.76051| 34.07 PK2 40.3 -22.3 52.07 - - 74 -21.93 47 347 Vv
*15.76094 | 21.97 | MAvl 40.3 -22.3 39.97 54 -14.03 - - 47 347 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - Maximum Peak
MAvV1 - Maximum RMS Average
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REPORT NO: R12663786-E6
FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

HIGH CHANNEL 2480MHz RESULTS
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REPORT NO: R12663786-E6
FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det AT0072 |Amp/Cbl/Fltr/Pad C:erz;':‘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 *2.35545 37.3 PK2 31.7 -23.8 45.2 - - 74 -28.8 359 342 H
*2.35567 | 25.21 | MAvl 31.7 -23.8 33.11 54 -20.89 - - 359 342 H

4 *2.25788 | 36.88 PK2 31.7 -23.4 45.18 - - 74 -28.82 193 288 Vv
*2.25801 | 24.76 | MAvl 31.7 -23.4 33.06 54 -20.94 - - 193 288 Vv

2 *4.95918 | 45.37 PK2 34.1 -31 48.47 - - 74 -25.53 0 108 H
*4.95909 | 36.86 | MAvl 34.1 -31 39.96 54 -14.04 - - 0 108 H

3 *8.27128 | 36.39 PK2 36 -27.4 44.99 - - 74 -29.01 225 352 H
*8.2716 24.2 MAv1 36 -27.4 32.8 54 -21.2 - - 225 352 H

5 *3.89257 | 40.33 PK2 33.4 -32 41.73 - - 74 -32.27 65 105 Vv
*3.89215 28.6 MAv1 33.4 -32 30 54 -24 - - 65 105 Vv

6 *12.39794 | 36.73 PK2 38.8 -23.8 51.73 - - 74 -22.27 0 210 Vv
*12.39797| 25.7 MAv1 38.8 -23.8 40.7 54 -13.3 - - 0 210 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - Maximum Peak
MAvV1 - Maximum RMS Average

Pk - Peak detector

Page 36 of 45

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-E6 DATE: 2019-07-17
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

9.3. 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- THREE ORIENTATIONS

Frequency Metfer AT0079 cbl | Dist. Corr. Corrested FCC 1.‘?.2.09 FCC 1.‘?.2.09 FCC 1?.2.09 Worst-(.:ase Azimuth | Antenna
Marker (MHz) Reading Det AF (dB/m)| (dB) |Factor (dB) Reading QP Limit AV Limit PK Limit Margin (Degs) Face
(dBuv) dB(uv/m) | (dBuV/m) | (dBuV/m) | (dBuV/m) (dB)

4 .01411 45.93 Pk 16.5 .1 -80 -17.47 - 44.61 64.61 -62.08 0-360 Off
1 16122 46.32 Pk 10.7 .1 -80 -22.88 - 23.46 43.46 -46.34 0-360 On
7 .22047 43.78 Pk 10.7 .1 -80 -25.42 - 20.74 40.74 -46.16 0-360 Flat
8 .55113 35.09 Pk 10.8 .1 -40 5.99 32.78 - - -26.79 0-360 Flat
2 1.02965 31.23 Pk 11 2 -40 2.43 27.35 - - -24.92 0-360 On
5 1.08867 31.25 Pk 11 2 -40 2.45 26.87 - - -24.42 0-360 Off
3 13.5596 33.31 Pk 10.4 .6 -40 431 29.54 - - -25.23 0-360 On
6 13.56065 31.96 Pk 10.4 .6 -40 2.96 29.54 - - -26.58 0-360 Off
9 13.56065 37.93 Pk 10.4 .6 -40 8.93 29.54 - - -20.61 0-360 Flat

Pk - Peak detector
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REPORT NO: R12663786-E6
FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

9.4. WORST CASE BELOW 1 GHZ

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)
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REPORT NO: R12663786-E6 DATE: 2019-07-17

FCC ID: 2ACQ6-WMB IC: 11481A-WMB
Frequency Metfer AT0074 AF Corre?ted QPk Limit Margin | Azimuth | Height i
Marker (MH2) Reading | Det (dB/m) Cbl/Amp Reading (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuv) (dBuVv/m)
6 *162.1242 38.14 Pk 16.8 -30.5 24.44 43.52 -19.08 0-360 101 \Y
1 *269.8091 30.79 Pk 17.8 -29.7 18.89 46.02 -27.13 0-360 199 H
2 *401.7262 32.01 Pk 20.4 -29.1 2331 46.02 -22.71 0-360 199 H
3 *962.0991 28.54 Pk 27.6 -26.3 29.84 53.97 -24.13 0-360 199 H
7 *323.216 35.52 Pk 18.7 -29.4 24.82 46.02 -21.2 0-360 101 \Y
10 *997.5037 28.93 Pk 27.9 -25.7 31.13 53.97 -22.84 0-360 198 \Y
5 53.3385 48.66 Pk 121 -315 29.26 40 -10.74 0-360 101 \Y
8 371.2223 41.97 Pk 19.9 -29.4 32.47 46.02 -13.55 0-360 101 \Y
9 778.3752 40.27 Pk 25.8 -28.1 37.97 46.02 -8.05 0-360 101 \Y
4 786.0762 37.66 Pk 25.9 -28 35.56 46.02 -10.46 0-360 101 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: R12663786-E6

FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

9.5.

WORST CASE 18-26 GHZ

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)
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REPORT NO: R12663786-E6 DATE: 2019-07-17

FCC ID: 2ACQ6-WMB IC: 11481A-WMB
Meter Corrected| Average ) L. ) ) )
Frequency i AT0076 AF | Cbl/Amp . . Margin | Peak Limit | Margin | Azimuth | Height i
Marker (GH2) Reading| Det (dB/m) (dB) Reading Limit (dB) | (@Buv/m) | (dB) (Degs) | (cm) Polarity
(dBuv) (dBuVv/m)| (dBuVv/m)
1 *20.2531 41.35 | Pk 33 -38.4 35.95 54 -18.05 74 -38.05 | 0-360 249 H
2 *20.97611 | 41.93 | Pk 33.2 -38.4 36.73 54 -17.27 74 -37.27 | 0-360 249 H
3 *22.51233 | 41.29 | Pk 335 -38.1 36.69 54 -17.31 74 -37.31 | 0-360 149 H
4 *19.50033 | 43.28 | Pk 32.8 -38.8 37.28 54 -16.72 74 -36.72 | 0-360 101 \Y
5 *20.9898 43.22 | Pk 33.2 -38.3 38.12 54 -15.88 74 -35.88 | 0-360 101 \Y
6 *23.74395 | 42.14 | Pk 34 -37.3 38.84 54 -15.16 74 -35.16 | 0-360 151 \Y
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: R12663786-E6 DATE: 2019-07-17
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit {dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50

" Decreases with the logarithm of the frequency.
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REPORT NO: R12663786-E6
FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

LINE 1 RESULTS

Teat Facilit L-Morrisville g 22:82:4
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Range 1: Line-L1 .15 - 30MHz
Meter L. Corrected L. . L. .
Frequency i Cbl/Limiter . QP Limit Margin | Average Limit | Margin
Marker Reading | Det | LISN VCF (dB) Reading
(MHz) (dB) (dBuv) (dB) (dBuv) (dB)
(dBuVv) dBuV
1 .153 26.19 Pk 2 10 36.39 65.84 -29.45 - -
2 .18 3.84 Av 2 10 14.04 - - 54.49 -40.45
3 219 13.55 Pk 1 10 23.65 62.86 -39.21 - -
4 .243 2.88 Av 1 10 12.98 - - 51.99 -39.01
5 939 9.14 Pk 0 10 19.14 56 -36.86 - -
6 927 -2.94 Av 0 10 7.06 - - 46 -38.94
7 13.563 20.26 Pk 1 10.4 30.76 60 -29.24 - -
8 13.56 11.43 Av 1 104 21.93 - - 50 -28.07
9 26.754 9.49 Pk 3 10.7 20.49 60 -39.51 - -
10 26.655 -2.75 Av 3 10.7 8.25 - - 50 -41.75
11 29.85 11.64 Pk 3 10.8 22.74 60 -37.26 - -
12 29.85 4.4 Av 3 10.8 15.5 - - 50 -34.5

Av - Average

Pk - Peak detector
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REPORT NO: R12663786-E6
FCC ID: 2ACQ6-WMB

DATE: 2019-07-17
IC: 11481A-WMB

LINE 2 RESULTS

Test Fo lit L-Morrizsville 26 Jun 2819 22:82:48
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Range 2: Line-L2 .15 - 30MHz
Meter L. Corrected L. . L. .
Frequency i Cbl/Limiter . QP Limit Margin | Average Limit | Margin
Marker Reading | Det | LISN VCF (dB) Reading
(MHz) (dB) (dBuv) (dB) (dBuv) (dB)
(dBuVv) dBuV
13 .153 25.14 Pk 2 10 35.34 65.84 -30.5 - -
14 .18 7.22 Av 2 10 17.42 - - 54.49 -37.07
15 .252 16.3 Pk 1 10 26.4 61.69 -35.29 - -
16 .258 6.82 Av 1 10 16.92 - - 51.5 -34.58
17 .396 14.47 Pk 1 10 24.57 57.94 -33.37 - -
18 .381 4.7 Av 1 10 14.8 - - 48.26 -33.46
19 .855 12.85 Pk 0 10 22.85 56 -33.15 - -
20 .867 2.7 Av 0 10 12.7 - - 46 -33.3
21 13.56 19.65 Pk 1 104 30.15 60 -29.85 - -
22 13.56 9.11 Av 1 10.4 19.61 - - 50 -30.39
23 29.859 12.55 Pk 3 10.8 23.65 60 -36.35 - -
24 29.856 4.65 Av 3 10.8 15.75 - - 50 -34.25

Av - Average
Pk - Peak detector
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REPORT NO: R12663786-E6 DATE: 2019-07-17
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

11. SETUP PHOTOS

Refer to UL Document R12663786-EP5

END OF TEST REPORT
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