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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: WRC-2, JN251C78092, JN251C78096, JN251C78093,
DATE TESTED: 2019-06-21 to 2019-07-02
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Compliant
ISED CANADA RSS-247 Issue 2 Compliant
ISED CANADA 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:
/—_‘F_—-- -
==
4 ar

Jeffrey Moser Brian T. Kiewra

Operations Leader Project Engineer

UL — Consumer Technology Division UL — Consumer Technology Division
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REPORT NO: R12663786-E4 DATE: 2019-09-16
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, 558074 D01 v05r02, ANSI C63.10-2013, RSS-GEN Issue 5, 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 ] Chamber North
[l ChamberC X Chamber South

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0

Page 6 of 41

UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: R12663786-E4 DATE: 2019-09-16
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

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY

All emissions, radiated +4.88 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: R12663786-E4 DATE: 2019-09-16
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

5. EQUIPMENT UNDER TEST
5.1.DESCRIPTION OF EUT

The EUT is a 802.15.4/BLE radio module.

5.2.DESCRIPTION OF AVAILABLE ANTENNAS

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

5.3.SOFTWARE AND FIRMWARE

The Firmware used for Bluetooth on the EUT during testing is common F/W for all Bluetooth
channels - UART commands based “radio_test pca10040.hex”, Rev 0

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

5.4.SIMULTANEOUS TRANSMISSION CONFIGURATIONS

All worst-case orientations and power levels of each mode of operation were taken into
consideration and it was determined that X-Axis and Z-Axis were worst-case orientations.
Therefore, all final testing was performed with the EUT in the X and Z orientations.

Simultaneous transmission of the 802.15.4 and BLE radios was investigated as follows:

802.15.4 at 2405MHz and BLE at 2402MHz for low bandedge and harmonics/spurious.
802.15.4 at 2475MHz and BLE at 2480MHz for high bandedge

802.15.4 at 2480MHz and BLE at 2480MHz for high bandedge

802.15.4 at 2475MHz and BLE at 2478MHz for high bandedge

802.15.4 at 2480MHz and BLE at 2478MHz for high bandedge

802.15.4 at 2405MHz and BLE at 2402MHz for harmonics/spurious.

802.15.4 at 2440MHz and BLE at 2440MHz for harmonics/spurious.

Device was found to still be compliant.
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REPORT NO: R12663786-E4 DATE: 2019-09-16
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

5.5.DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
DC power N . .
Circuit Specialists CSI3005X5 Non-Serialized NA
supply
1/0 CABLES
/0 Cable List
# of Cable
Cﬁl;le Port Identical Co_rlr_neztor Cable Type | Length Remarks

: Ports yp (m)

1 DC 1 Terminal | Unshielded | <am | FrovidesDC powerto

TEST SETUP

The EUT is setup as standalone equipment and exercised using QRCT commands.

SETUP DIAGRAM FOR TESTS

Refer to UL Document R12663786-EP4
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REPORT NO: R12663786-E4 DATE: 2019-09-16
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

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 - South Chamber)

Equipment ID Description Manufacturer Model Number Last Cal. Next Cal.

1-18 GHz

Double-Ridged
AT0072) Waveguide Horn ETS Lindgren 3117 2019-04-22 | 2020-04-22
Antenna, 1 to 18 GHz

Gain-Loss Chains

S-SAC03 Gainlass swing: 1- Various Various 2019-03-13 | 2020-03-13
Receiver & Software
SA0025 Spectrum Analyzer Agilent NOO030A 2019-02-28 | 2020-02-28
SOFTEMI EMI Software UL Version 9.5 NA NA

Note: All equipment within calibration at time of use.
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REPORT NO: R12663786-E4 DATE: 2019-09-16
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

7. SIMULTANEOUS TRANSMISSIONS TEST RESULTS
7.1.0N 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
B X Cycle
(msec) (msec) (linear) (%)
2.4 GHz band
802.15.4 8.233 27.610 0.298 29.82%
BLE 97.500 97.500 1.000 100.00%
3 Agilent 11:22:86 Jun 21, 2019 L Measure - i — — =
APv9.9(066519,11993 / 44389, MOR-CONL a Mkr3 97.5 ms ] CRJGALD el
Ref 26 dBm #ftten 30 dB -0.035 dB Meas Off it o rker Table
#Peak AMKr3 27.61 msjey off|
Log 0 aiciv _ Ref 106.99 dBLV LT
o 15 4Channel P I
a8/ annel Fower
Occupied BH
ACP
#PAvg
Center 2,440 008 GHz Span @ Hz : : y
Res BH § MHz BN SO Mz Swesp 100 ms (1001 prsy [| M1 c;;c::; 22;"55«4(.7:(103)" i avEWSsOMH
arker race Type ¥ Axis Amplitude 5
" 1; T(l) Tywig 2.5 ns —E.Eﬂtdﬁm 1“n“m__—
. P T e _paa B Power Stat YN A S— T I ————
38 @ Tine 7.5 ne 5.84 B CCDF]
More|
1of
| I oo
BLE Duty Cycle Plot 802.15.4 Duty Cycle Plot

Note: 802.15.4 set to real world duty cycle for simultaneous transmission testing. The 802.15.4
radio was not duty cycle corrected up because it's considered a protocol limited device as
described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4 DATE: 2019-09-16
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

7.2.LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209
ISED RSS-GEN Section 8.9 (Transmitter)

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 1.5 m above the ground plane for above 1GHz
measurements. The antenna to EUT distance is 3 meters.

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

The spectrum from 1 to 18 GHz is investigated with the transmitter set as stated in Section 5.4
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-E4 DATE: 2019-09-16
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

7.2.1. 802.15.4 (2405MHz) and BLE (2402MHz) — LOW BANDEDGE (X-AXIS)

HORIZONTAL BANDEDGE
|oslest Feoility: UL Morrisville 2819 Jun 21 15:18:58
Restricted Bandedge
s Erringt fneer: 12073560
Test Location: S-SAC
Mode: 2T, Zigbee 2485MHz, BLE 2482
185 Tested by: 11993
95
85 N
G Peck Limjit C(dBuU/m) M
S 75
S
65 v
g5l Average Limit (dBull/m) /\/ \\
A : / v \\\
45 Pt s N N Al i o Lo
4 \'\
ECICS T 3 —-—
2. 31 8. 5MHz/ 2.415
Frequency (GH=)
Range (GHz) REU/UBLI Ref/Attn  Det/Avg Type Sueep Pts  #5upe/fode Lakel Ronge (6Hz) REL/ VB Ref/Atin Det/Avg Type Sueap Pie #5ups/Mode  Label
1:2.31-2.415 1M(-6dB) /3 1@7/18 PERK/Pur fvg(RMS)  2Bnsec(futa) BABE  MAXH Herizontal| 2:2°31-2.415 IM(-6dB) /31 167/18 AVER/Pur Avg(RMS)  2Bnesc(Auto) S0BE  3EHTAUG Harizental -
Low CH Bondedge — H.T5T Rev 9.5 12 Jun 26819
Met C ted| A . - PK . .
Frequency N Fr AT0072 [Amp/Cbl/Fltr/Pad orres € vsra?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) 8
1 *2.33779| 39.52 Pk 31.6 -23.7 47.42 - - 74 -26.58 247 153 H
2 *2.31207| 40.38 Pk 31.7 -23.7 48.38 - - 74 -25.62 247 153 H
3 *2.39 24.97 | RMS 31.9 -24 32.87 54 -21.13 - - 247 153 H
4 *2.338 29.44 | RMS 31.6 -23.7 37.34 54 -16.66 - - 247 153 H

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

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4 DATE: 2019-09-16

FCC ID: 2ACQ6-WMB IC: 11481A-WMB
VERTICAL BANDEDGE
1ZETEst Facility: UL Morrisville 2819 Jun 21 152121

Restricted Bandedge

- Project Number: 128/9960

N Clignt: Cree

Test Location: S-SAC

Mode: 2Tx, Zighee 2405MHz, BLE 2482

185 Tested by: 11833
95
85
G Peok Limit CdBuU/md
> 7l:
@
°
6!:
g5l fAverase Limit (dBuld/m)
2
45 R i
! L
4
3!: B e s S et
(o)
2,31 : : 18 SMHz/ : : 2,415
Frequency (GHz2
Range (GHz REU/UBLI Ref/Attn  Dst/Avg Type Sweep Fte  #5upo/liode  Lobel Range (GHz) B/ VB Ref/Attn  Det/Avg Type Susep Pie  #5ups/Mode Label
Low CH Bandedge - V. TST Rev 9.5 12 Jun 2619
Frequency Metfer AT0072 [Amp/Cbl/Fltr/Pad Corrested Avsra?ge Margin |Peak Limit PK_ Azimuth | Height .
Marker (GHz) Reading| Det (dB/m) (dB) Reading Limit (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m)| (dBuv/m) (dB) 8
1 *2.39 35.01 Pk 31.9 -24 4291 - - 74 -31.09 207 326 Vv
2 *2.33826| 38.63 Pk 31.6 -23.7 46.53 - - 74 -27.47 207 326 Vv
3 *2.39 24.89 | RMS 31.9 -24 32.79 54 -21.21 - - 207 326 Vv
4 *2.33797| 27.68 | RMS 31.6 -23.7 35.58 54 -18.42 - - 207 326 Vv

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

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4 DATE: 2019-09-16
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

7.2.2. 802.15.4 (2475MHz) and BLE (2480MHz) — HIGH BANDEDGE (X-AXIS)

HORIZONTAL BANDEDGE

1ZKTest Facility: UL Morrisville 2819 Jun 27 22:32:25
Restricted Bondedge

Project Number: 12663786
115
Client: Cree
Test Location: S-SAC
Mode: 2Tx, Zigbes 2475, BLE 2488
195 Tested by: 11993

g5

- [l

Y

Peak Limit (dBuU/im

CdBulU/m)

1
# plerage Limit tdBuu/m

45

35 s /f
2.46 18, 3MHz/ 2. 563
Frequency (GHz)
Range (GHz REM/ VI Ref/Attn  Det/Pug Tupe Susep Pts #5ups/Mode  Lobel Fonge (6Hz) REW/ VB Ref/ftn  Det/fvg Type Susep Fis  #owps/Mode Label
1:2.46-2.563 1M(-6cB1/ 3N 1a7/18 PEAK/Pur Avg(RM3)  2Bnsec(futo) S0 MAXH Horizontal 2:2.46-2.563 1M(-6dB)/3M 187/18 AVER/Pur Avg(RMS)  2Bmsectfuta) BEE0  3BETAUG Horizontal - A
High CH Bandedge - H. TST Rev 9.5 12 Jun 2619
Meter Corrected| Average PK
Frequency . AT0072 |Amp/Cbl/Fltr/Pad . - .g Margin [Peak Limit . |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 | 51.11 Pk 32.3 -24.5 58.91 - - 74 -15.09 296 131 H
2 *2.48476| 54.31 Pk 32.3 -24.5 62.11 - - 74 -11.89 296 131 H
3 *2.4835 | 39.12 | RMS 32.3 -24.5 46.92 54 -7.08 - - 296 131 H
4 *2.48484| 45.71 | RMS 32.3 -24.5 53.51 54 -.49 - - 296 131 H

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

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4 DATE: 2019-09-16

FCC ID: 2ACQ6-WMB IC: 11481A-WMB
VERTICAL BANDEDGE
(oslest Facility: UL Morrisville 2019 Jun 27 22:39:18
Restricted Bondedge
s Fiodsst funeer: 12663700
Test Location: S-SAC
Mode: 2Tx, Zigbee 2475, BLE 2488
185 Tested by: 11393
9‘:
81:
e .
< Peak Limit C(dBul/im)
3 75
w
S
61:
P
i P“Byverage Limit (dBuU/m)
5 4
=]
A5 d
3!:
2.46 : : R : : 2.563
Fregquency (GHz)
Range (GHz) REW/UBH Ref/Attn  Det/fvg Type Sueep Pts #oups/fode Lobel Ronge (6Hz) REU/UBH Ref/fttn  Det/Avg Tupe Sueep Fis  #owups/fiode Label
High CH Bandedge - U.TST Rev 9.5 12 Jun 2819
Met C ted| A PK
Frequency N Fr AT0072 |Amp/Cbl/Fltr/Pad orrese vsre?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 | 48.63 Pk 32.3 -24.5 56.43 - - 74 -17.57 209 164 Vv
2 *2.48393| 51.92 Pk 32.3 -24.5 59.72 - - 74 -14.28 209 164 Vv
3 *2.4835 | 37.02 | RMS 32.3 -24.5 44.82 54 -9.18 - - 209 164 Vv
4 *2.48474| 43.49 | RMS 32.3 -24.5 51.29 54 -2.71 - - 209 164 Vv

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

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4 DATE: 2019-09-16
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

7.2.3. 802.15.4 (2480MHz) and BLE (2480MHz) — HIGH BANDEDGE (X-AXIS)

HORIZONTAL BANDEDGE

1ZKTest Facility: UL Morrisville 2819 Jun 26 18:55:33
Restricted Bondedge

Project Number: 12663786
115
Client: Cree
Test Locotion: S-SAC
Mode: 2Tx, Zigbee 2488MHz, BLE 2480
185 Tested by: 11593

g5

85

Peak Limit (dBulU/im

75

CdBulU/m3

\\Q\

Averoge Limit CdBuU/m)

[ s
Tt By

5]
o
\\;‘g
T

R i 2 IO [ e ST
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (GHz RBL/VBH Ref/Attn  Dat/fvg Tupe Sueep Pts  4#Sups/Mode Lobel Ronge (BHz) RBU/VB Ref/fttn  Det/fvg Tupe Sueap Pbe  #Sups/Mode  Label
1:2.46-2.563 1M(-6cB1/ 3N 1a7/18 PEAK/Pur Avg(RM3)  2Bmsec(huto) 8880  MAXH Horizontal 2:2.46-2.563 1M(-6dB)/3M 187/18 AVER/Pur Avg(RM3)  2BmsecChuta) BBBA  3EBTAVG Horizontal - A
Meter Corrected| Average . - PK . .
Marker Fre(g:ezr)\cy Reading| Det ?Jg?;? Amp/C:)(:/BI;Itr/Pad Reading Limit I\ll(erg)m '()::::\I;Iln::; Margin l-\(zl;:l'lst)h '-I(i:ir;t Polarity
(dBuv) (dBuV/m)| (dBuV/m) (dB) 8

1 | *24835 | 4622 | Pk | 323 245 54.02 - - 74 -19.98 | 82 102 H

2 | *24836 | 4676 | Pk | 323 245 54.56 - - 74 -19.44 | 82 102 H

3 [ *24835] 3267 [RMS| 323 245 40.47 54 |-13.53 - - 82 102 H

4 |*248357| 324 |[RMS| 32.3 245 40.2 54 -13.8 - - 82 102 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4 DATE: 2019-09-16

FCC ID: 2ACQ6-WMB IC: 11481A-WMB
VERTICAL BANDEDGE
1ZKTest Facility: UL Morrisville 2819 Jun 26 19:85:82
Restricted Bondedge
15 Project Number: 12663786

Client: Cree

Test Location: S-SAC

Mode: 2Tx, Zigbee 2488MHz, BLE 24808
993

185 Tested by: 11
gl:
8!:
‘e
N Peak Limit CdBuU/m)
375
[aa}
S
6!:
Average Limit CdBuU/m)
55 E
@
45 s : L s o bbb ok
b :
[}
3!:
2.46 TG M=/ 1 2.563
Frequency (GHz)
Range (GHz) REM/ VB Ref/Attn  Det/Pug Tupe Susep Fts #5ups/Mode  Lobel Fonge (6Hz) REW/ VB Ref/fttn  Det/fvg Type Sussp Fis  #owps/lode Label
Frequency Metfer AT0072 [Amp/Cbl/Fltr/Pad Corrested Avsra?ge Margin |Peak Limit PK_ Azimuth | Height .
Marker (GHz) Reading| Det (dB/m) (dB) Reading Limit (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m)| (dBuv/m) (dB) 8
1 *2.4835 | 43.73 Pk 32.3 -24.5 51.53 - - 74 -22.47 57 110 Vv
2 *2.48359 | 43.97 Pk 32.3 -24.5 51.77 - - 74 -22.23 57 110 Vv
3 *2.4835 | 30.84 | RMS 32.3 -24.5 38.64 54 -15.36 - - 57 110 Vv
4 *2.48353| 30.75 | RMS 32.3 -24.5 38.55 54 -15.45 - - 57 110 Vv

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

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4 DATE: 2019-09-16
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

7.2.4. 802.15.4 (2475MHz) and BLE (2478MHz) — HIGH BANDEDGE (X-AXIS)

HORIZONTAL BANDEDGE
{ ogUl Morrisville - South Chamber 2019 Jul 2 98:06:36
Restricted Bandedge
s Fiouzes fomeer: 12087700
Test Locaotion: 5-SAC
Mode: 2Tx, Zigbee 2475, BLE 2478
185 Tested by: 11393
gl:
a5 %)
< Pock Limit (dBuU/in)
> = ﬂ
N
65 U
55 /// \\N.\ Averoge Limit (dBul/m)
45mwmwwf/,'/ \ oAl AR AN
. b 3
I o R "
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (GHz) REU/VBI Ref/Attn  Det/Avg Type Sueep Pts  #Sups/Mode  Label Ronge (GHz) RBIL/UBY Ref/Attn  Det/fvg Type Sueep Pts ¥oups/Mode Label
1:2.46-2.563 1H(-6dB) /3 187/18 PEAK/Pur Rvg(RMS]  Auto 2an  MAXH Horizontal - 2:2.46-2.563 1M(-6dB1/3M 187/18 AVER/Pur Avg(RMS)  Auto 8@81  3BATAUG Harizontal - Av
BLE 2478 H Peet3dBm 7igbee 2475 DefoultPower |owere dDC . DAT Rev 8.5 26 Aug 2615
Frequency| Metfer AT0072 |Amp/Cbl/Fltr/Pad Corrested AvFra?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 *2.484 | 38.66 Pk 32.3 -24.5 46.46 - - 74 -27.54 200 158 H
2 *2.484 | 39.51 Pk 32.3 -24.5 47.31 - - 74 -26.69 200 158 H
3 *2.484 | 26.51 |RMS 32.3 -24.5 34.31 54 -19.69 - - 200 158 H
4 *2.484 | 26.86 | RMS 32.3 -24.5 34.66 54 -19.34 - - 200 158 H

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

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4 DATE: 2019-09-16

FCC ID: 2ACQ6-WMB IC: 11481A-WMB
VERTICAL BANDEDGE
1ZKTest Facility: UL Morrisville 2819 Jul 2 gg:16:16
Restricted Bondedge
~ Project Number: 12663786
1 Client: Cree
Test Location: S-SAC
Mode: 2Tx, Zigbee 2475, BLE 2478
195 Tested by 11933
gl:
8|:
£ Peck Limit (dBuUAn)
> 75
@
S
6|:
Averoge Limit (dBuU/m)
55
4|:
35 =
2.46 : : 18, 3MHz/ : : : 2.563
Frequency (GHz)
Range (GHz) REW/BH Ref/Attn  Dat/fvg Type Sueep Pts  ¥oups/Mode Lobel Ronge (620 RE/UB Ref /Rt Det/Avg Type Sueep Plo  Wowpo/fods  Label

High CH Bandedge - U.TST Rev 9.5 12 Jun 2619

Frequency Metfer AT0072 [Amp/Cbl/Fltr/Pad Corrested Avsra?ge Margin |Peak Limit PK_ Azimuth | Height .
Marker (GHz) Reading| Det (dB/m) (dB) Reading Limit (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m)|(dBuVv/m) (dB)
1 *2.4835 | 41.33 Pk 32.3 -24.5 49.13 - - 74 -24.87 212 166 Vv
3 *2.4835 | 28.98 | RMS 32.3 -24.5 36.78 54 -17.22 - - 212 166 Vv
4 *2.48357| 29.26 | RMS 32.3 -24.5 37.06 54 -16.94 - - 212 166 Vv
2 *2.48359| 42.53 Pk 32.3 -24.5 50.33 - - 74 -23.67 212 166 Vv

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

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4 DATE: 2019-09-16
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

7.2.5. 802.15.4 (2480MHz) and BLE (2478MHz) — HIGH BANDEDGE (X-AXIS)

HORIZONTAL BANDEDGE
| oeTest Fooility: UL Morrisville 2819 Jul 1 23:39:82
N ! ‘ Restricted Bondedge
e ] Projsct Nunber: (2663766
[ Test Location: S-SAC
Mode: 2T, Zighes 2488, BLE 2478
185 i Tested hy: 11993
as n»‘
A\
! i iv""-‘ ;
~ | 1A i
= om | ‘//;‘\\ Peak Limit C(dBul/nd ; :
E i ﬂ i i ;
= \ ;
£s et ;
= I‘ [
— IJI | \g‘ Average Limit (dBuU/m)
55 / )
i | \; i
4rWWwW[' | SRS o N s
' 1 i
{ \ :
£ o W e _— —— el g
2.46 18. 3MH=z/ 2 563
Fregquency (GHz)
Rarge (GHz) FELABY Ref/Atin  Dat/fvg Tupe Sueep Pla  4%upaMode  Lobel Ronge (GHz) REW/BU Ref/Alkn  Del/Avg Tupe Suesp Ple  Fups/Mode  Label
12.46-2.563 IHC-6cB) /3 187/18 FEAK/Fur Aug(RN3)  ZBmsecChuto) 8000 MAH Hor izontal 2:2.46-2.563 Mi-GdB) /M ar/1a AVER/Pur AuvglRM3)  Z8msecChuta) EOE  30ATAUG or izontal - A
High CH Bondedge - H.TS Rev 9.5 12 Jun 2819
Frequency Metfer AT0072 |Amp/Cbl/Fltr/Pad Corretfted Aerrz?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 | 50.28 Pk 32.3 -24.5 58.08 - 74 -15.92 92 249 H
2 *2.48353| 50.85 Pk 32.3 -24.5 58.65 - - 74 -15.35 92 249 H
3 *2.4835 | 38.19 | RMS 32.3 -24.5 45.99 54 -8.01 - - 92 249 H
4 *2.48354| 37.89 | RMS 32.3 -24.5 45.69 54 -8.31 - - 92 249 H

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

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4
FCC ID: 2ACQ6-WMB

DATE: 2019-09-16
IC: 11481A-WMB

VERTICAL BANDEDGE
| 2 Test Fcci|it5: UL Morrisville 2819 Jul 1 23:46:24
B | | Restricted Bondedge
s ETT;:? pr‘egb 12663786
Test Location: S-SAC
Made: 2Tx, Zigbee 2488 , BLE 2478
185 Tested by: 11893
95|
BE | erant st o e e R e opr e e e s sal B e s e ael i o vt e i oo s e s Gt
j Peok Limit CcdBuU/m)
3 75
65
s veroge Limit (dBuUs/m)
45 '
a
o
2.46 18.3MHz/ 2 5eH
Frequency (GHz)
Range (GHz) REW/UBW Ref/Attn  Det/fug Tupe Sweep Pts  4upaMode Lobel Ronge (6Hz) [T Ref/fttn  Det/fvg Tupe Sueep Pie  Fups/Mode  Labsl
High CH Bondedge — W._TST Rev 9.5 12 Jun 2819
Meter Corrected| Average . . PK . .
Frequency i AT0072 [Amp/Cbl/Fltr/Pad i . Margin |Peak Limit . |Azimuth|Height i
Marker Reading| Det Reading Limit Margin Polarity
(GHz) (dB/m) (dB) (dB) |[(dBuV/m) (Degs) | (cm)
(dBuv) (dBuV/m)|(dBuVv/m) (dB)
1 *2.4835 | 45.92 Pk 323 -24.5 53.72 - - 74 -20.28 86 293 \Y
2 *2.4836 | 45.59 Pk 323 -24.5 53.39 - - 74 -20.61 86 293 \Y
3 *2.4835 | 33.59 | RMS 323 -24.5 41.39 54 -12.61 - - 86 293 \Y
4 *2.48354| 33.35 | RMS 323 -24.5 41.15 54 -12.85 - - 86 293 \Y

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

Pk - Peak detector

RMS - RMS detection

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4
FCC ID: 2ACQ6-WMB

DATE: 2019-09-16
IC: 11481A-WMB

7.2.6. HARMONICS AND SPURIOUS EMISSIONS 802.15.4 (2405MHz) and BLE

(2402MHz) (X-AXIS)

H:Test Facility: UL Morrisville 2819 Jun 21 14:22.82
Rodioted Emissions 3-Meters
Pro ject Number: 12879566
185 Client: Cree
Test Location: 5-SAC
Mode: 2Tx, Zighee 2485MHz, BLE 2482
g5 Tested by: 119383
8:
Peak Limit (dBulU/m>
7:
- ‘e
< 3 65
E ¢
CZ) & fvg Limit (dBuU/m)
55
N Z
T4 - »
o 5 WW
I o ppy
B N N e i s RN A AR R e
25
1 18 18
Frequency (GHz)
Range (6122 RE/UB] Ref/Attn  Det/fvg Tps Sueep Pte  #Swps/fode  Label Range (6Hz) RE/VBI Ref/Atin  Det/Avg Type Sucep Plo  ¥Supo/fode Label
1:1°3 HC-6dB)/30k  167/18 PERK/Far Avg(RMS)  ZBnsec(Puta) 6BBD  MAXH Hor i zontal| 3:3-18 IM(-64B) /38 §7/8 PEAK/Pur Avg(RHS)  574msec(huto) 1Bk HAKH Hor i zontal
WWHTESt Fanility: I Morrisville 7A19 Jun 21 14:27:47
Rodioted Emissions 3-Meters
Project Number: 128/9566
185 Client: Cree
Test Location: 5-SAC
Mode: 2Tx, Zighee 2485MHz, BLE 2482
g5 Tested by: 119383
8:
Peak Limit (dBulU/m>
75
‘e
=
— = 65
< @
el
(@) = fFvg Limit (dBuv/m) g
= 55 g
o E
o
L . 14
S 45 £ ! @
w
1) SE———
s
1 18 18
Frequency (GHz>
Range (6122 RE/UB] Ref/Attn  Det/fvg Tpe Sueep Pte  #5wpe/fode Label Range (6Hz) RE/VBl Ref/tin  Det/Avg Type Sucep Pio  ¥Supo/fode Label
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REPORT NO: R12663786-E4
FCC ID: 2ACQ6-WMB

DATE: 2019-09-16
IC: 11481A-WMB

Meter Corrected _ . . PK . .
Marker Fre(g:ez;\cy Reading| Det ?J:?;? Amp/ C:;(:{}F)Itr/ Pad Reading (l;\j‘;gul\./l;nr:\t) M(Z;g; n '()::t\l;l;:)t Margin l-\(z[l)r:ust)h H(i:ir;t Polarity
(dBuv) (dBuv/m) (dB) 8

2 *2.27432 | 43.21 PK2 31.8 -23.5 51.51 - - 74 -22.49 236 213 H
*2.27403 | 34.61 | MAvl 31.8 -23.5 42.91 54 -11.09 - - 236 213 H

3 *2.49032 | 41.82 PK2 32.3 -24.5 49.62 - - 74 -24.38 266 207 H
*2.4911 | 31.27 | MAvl 32.3 -24.5 39.07 54 -14.93 - - 266 207 H

10 *2.49167 | 41.55 PK2 32.3 -24.5 49.35 - - 74 -24.65 56 102 \Y
*2.49148 | 29.62 | MAvl 32.3 -24.5 37.42 54 -16.58 - - 56 102 \Y

6 *4.80439 | 43.92 PK2 34.2 -31 47.12 - - 74 -26.88 120 102 H
*4.80432 | 35.59 | MAvl 34.2 -31 38.79 54 -15.21 - - 120 102 H

12 *4.80911 | 44.52 PK2 34.2 -31 47.72 - - 74 -26.28 309 102 \Y
*4.80908 | 36.39 | MAvl 34.2 -31 39.59 54 -14.41 - - 309 102 \Y

14 *12.33406| 34.4 PK2 38.8 -23.8 49.4 - - 74 -24.6 89 133 \Y
*12.33408| 22.32 | MAvl 38.8 -23.8 37.32 54 -16.68 - - 89 133 \Y

1 1.89582 | 35.23 Pk 31.1 -22.3 44.03 - - - - 0-360 102 H
8 1.90882 | 46.23 Pk 31.1 -22.4 54.93 - - - - 0-360 199 \Y
9 2.45891 | 35.12 Pk 32.2 -24.3 43.02 - - - - 0-360 199 \Y
4 2.51059 | 36.92 Pk 32.4 -24.7 44.62 - - - - 0-360 199 H
5 2.53026 | 41.07 Pk 32.4 -24.8 48.67 - - - - 0-360 199 H
11 2.53026 | 36.84 Pk 32.4 -24.8 44.44 - - - - 0-360 101 \Y
7 7.20607 | 41.21 Pk 35.7 -28 48.91 - - - - 0-360 101 H
13 7.20607 | 40.87 Pk 35.7 -28 48.57 - - - - 0-360 101 \Y

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

MAv1 - Maximum RMS Average

Pk - Peak detector

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4
FCC ID: 2ACQ6-WMB

DATE: 2019-09-16
IC: 11481A-WMB

7.2.7. HARMONICS AND SPURIOUS EMISSIONS 802.15.4 (2440MHz) and BLE

(2440MHz) (X-AXIS)

FCC Part15C 2 4GHz RSE.TST

WWHTESt Fanility: I Morrisville 7A19 Jun 21 13:74:37
Rodioted Emissions 3-Meters
= Project Number: 12879566
18 Client: Cree
Test Location: 5-SAC
Mode: 2Tx, Zighee 244BMHz, BLE 2448
g5 Tested by: 119383
SI:
Peak Limit (dBulU/m>
75
- ‘e
< 3 g5
=
CZ) — Avg Limit CdBul/m>
55
N ! 3
9 2
14 45 ? 4 ST A T S
o 1 9
T Py e el el
38 E R e T ErpvErs e (YU FTMNO UNIPL L e s -
25
1 ] 18
Frequency (GHz>
Range (6Hz) [E Ref/Attn  Det/Avg Tuse Sueep Pio  #5ups/fode  Lobel Range (6Hz) FBU/ VB Ref/Attn  Det/Avy Type Sucsp Ple  ¥oups/fode  Label
11473 NC-FAB)/H IFT/AR PFAK/Par Pug@RHS)  Tlneen(futn)  FARR  HAXH Horizantal| 3:318 IM(-RcB) /3 /R PRAK/Par Run(RNS)  S74meer(futn) 18k HAXH Hor izt

Rev 9.5 12 Jun 2619

H:Test Focility: UL Morrisville 2819 Jun 21 13:24:37
Rodioted Emissions 3-Meters
Project Number: 12879566
185 Client: Cree
Tesl Luculiun: 5-3AC
Mode: 2Tx, Zighee 244BMHz, BLE 2448
g5 Tested by: 119383
85
75 Peok Limit (dBulU/m)
=
~
- = 65
< |2
(@) N Avg Limit CdBuU/m)
= 55
o 9
w 45 - 2
> S 5
3D e b i ?
25
1 ] 18
Frequency (GHz)
Range (6Hz) [E Ref/Attn  Det/Avg Tuse o Pis  #5ups/fode  Lobel Range (6Hz) FBU/ VBl Ref/Attn  Det/Avy Type Sucsp = ¥oups/fode  Label

FCC Part15C 2. 4GHz RSE.TST

Rev 9.5 12 Jun 2619
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REPORT NO: R12663786-E4
FCC ID: 2ACQ6-WMB

DATE: 2019-09-16
IC: 11481A-WMB

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)
2 *2.31226 | 43.53 PK2 31.7 -23.7 51.53 - - 74 -22.47 309 295 H
*2.31197 35.5 MAv1 31.7 -23.7 43.5 54 -10.5 - - 309 295 H
6 *2.3123 39.48 PK2 31.7 -23.7 47.48 - - 74 -26.52 42 101 Vv
*2.31196 | 29.32 | MAvl 31.7 -23.7 37.32 54 -16.68 - - 42 101 Vv
4 *4.87938 | 47.86 PK2 34 -30.6 51.26 - - 74 -22.74 116 130 H
*4.87928 | 37.77 | MAvl 34 -30.6 41.17 54 -12.83 - - 116 130 H
5 *7.31899 | 42.32 PK2 35.7 -27.5 50.52 - - 74 -23.48 96 103 H
*7.3193 33.42 | MAvl 35.7 -27.5 41.62 54 -12.38 - - 96 103 H
8 *4.87938 44 PK2 34 -30.6 47.4 - - 74 -26.6 118 101 Vv
*4.87936 | 34.71 | MAvl 34 -30.6 38.11 54 -15.89 - - 118 101 Vv
9 *7.31911| 44.44 PK2 35.7 -27.5 52.64 - - 74 -21.36 122 102 Vv
*7.31934 | 36.04 | MAvl 35.7 -27.5 44.24 54 -9.76 - - 122 102 Vv
1 1.89582 40.04 Pk 31.1 -22.3 48.84 - - - - 0-360 199 H
3 2.56826 40.34 Pk 32.3 -25 47.64 - - - - 0-360 101 H
7 2.56826 35.47 Pk 32.3 -25 42.77 - - - - 0-360 199 Vv

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

MAv1 - Maximum RMS Average

Pk - Peak detector

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4 DATE: 2019-09-16
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

7.2.8. 802.15.4 (2405MHz) and BLE (2402MHz) — LOW BANDEDGE (Z-AXIS)

HORIZONTAL BANDEDGE

Test Facility: UL Morrisville 2819 Jul 1 19:56:85

125

Restricted Bondedge

Project Number: 12663786
115
Client: Cree
Test Location: S-SAC
Mode: 2Tx, Zigbes 2405MHz, BLE 2482
185 Tested by: 11393

g5

85

i
75 Peak Limit (dBulU/m2 f{\

|
ol Average Limit (dBulym) f:lj \\
A P
A AN

CdBulU/m3

o

n
—
[
///ﬂ

2.31 18.5MHz/ 2.415
Frequency (GHz)

RBU/UBW Ref/Attn  Det/fv #5ups/Mode  Lobel Ronge (6Hz) RBU/UBW Ref/fttn  Det/Av
Hor i zor

Range (GHz g Tupe Sueep Pts #Sups/Hode  Label
1:2.31-2.415 1M(-6B)/3M 187/18 PEAK/Pur Avg(RM3)  2Bnsec(futo) S0 MAXH i zor

g Tupe Sucap Pio  BSup
nta | 2:2.31-2.415 1M(-GdB)/3M 187/18 AVER/Pur Avg(RMS)  2Bmsectfuta) BEE0  3BETAUG Horizontal - A

Low CH Bondedge - H.TST Rev 9.5 12 Jun 2619
Frequency Metfer AT0072 [Amp/Cbl/Fltr/Pad Corrested Avsra?ge Margin |Peak Limit PK_ Azimuth | Height .
Marker Reading| Det Reading Limit Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuv/m) (dB) |[(dBuV/m) (dB) (Degs) | (cm)

1 *2.39 37.23 Pk 31.9 -24 45.13 - - 74 -28.87 223 248 H

2 *2.38962 | 39.47 Pk 31.9 -24 47.37 - - 74 -26.63 223 248 H

3 *2.39 28.22 | RMS 31.9 -24 36.12 54 -17.88 - - 223 248 H

4 *2.38987| 28.61 | RMS 31.9 -24 36.51 54 -17.49 - - 223 248 H

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

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4 DATE: 2019-09-16
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

VERTICAL BANDEDGE

Tesl Macilily UL Murrisville

125 2819 Jul 1 28:684:15

Restricted Bondedge

- Project Number: 12663786

N Client: Cree

Test Location: S-SAC

Mode: 2Tx, Zighese 2485MHz, BLE 2402

185 Tested by: 11893
gl:
8!:
% Peak Limit (dBulU/m2
575
[aa}
S
E)l:
55 Average Limit (dBuly/m)
. i
3
35 B
2.31 : : : : TG SN/ 2.415
Frequency (GHz)
Range (GHz) REM/VBH Ref/Attn  Det/Pug Tupe Susep Fts #5ups/Mode  Lobel Fonge (6Hz) REW/ VB Ref/fttn  Det/fvg Type Susep Fis  #owps/lode Label
Low CH Bandedge - V. TST Rev 9.5 12 Jun 2619
Frequency Metfer AT0072 [Amp/Cbl/Fltr/Pad Corrested Avsra?ge Margin |Peak Limit PK_ Azimuth | Height .
Marker (GHz) Reading| Det (dB/m) (dB) Reading Limit (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m)| (dBuv/m) (dB) 8
1 *2.39 36.64 Pk 31.9 -24 44.54 - - 74 -29.46 66 241 Vv
2 *2.38964 | 38.37 Pk 31.9 -24 46.27 - - 74 -27.73 66 241 Vv
3 *2.39 27.68 | RMS 31.9 -24 35.58 54 -18.42 - - 66 241 Vv
4 *2.38998| 27.99 | RMS 31.9 -24 35.89 54 -18.11 - - 66 241 Vv

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

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4 DATE: 2019-09-16
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

7.2.9. 802.15.4 (2475MHz) and BLE (2480MHz) — HIGH BANDEDGE (Z-AXIS)

HORIZONTAL BANDEDGE
WZKTESt Facility: UL Morrisville 2819 Jul 1 21:57:17
Restricted Bondedge
Project Number: 12663786
115 Clitnt: Cree
Test Location: S-SAC
Mode: 2Tx, Zigbee 2475, BLE 2480
185 Tested by: 11893
gl:
8!:
% m y Peak Limit (dBulU/m]
f AN
6!: (\ 5
// \ qmemge Limit CdBuU/m)
AR
A5 perbi /\N \jﬁ \ . -
35 N o
2.46 8. 3VH=/ 2 563
Frequency (GHz)
Range (GHz REM/ VI Ref/Attn  Det/Pug Tupe Susep Pts #5ups/Mode  Lobel Fonge (6Hz) REW/ VB Ref/ftn  Det/fvg Type Susep Fis  #owps/Mode Label
1:2.46-2.563 1M(-6cB1/ 3N 1a7/18 PEAK/Pur Avg(RM3)  2Bnsec(futo) S0 MAXH Horizontal 2:2.46-2.563 1M(-6dB)/3M 187/18 AVER/Pur Avg(RMS)  2Bmsectfuta) BEE0  3BETAUG Horizontal - A
High CH Bandedge - H. TST Rev 9.5 12 Jun 26819
Meter Corrected| Average . e PK . .
Marker Fre(g:ezr)\cy Reading| Det ?Jg;’;? Amp/C:)(:/BI;Itr/Pad Reading Limit I\ll(erg)m '()::::\I;Iln::; Margin l-\(zl;:l'lst)h '-I(i:ir;t Polarity
(dBuv) (dBuV/m)| (dBuv/m) (dB) 8
1 *2.4835 | 49.62 Pk 32.3 -24.5 57.42 - - 74 -16.58 217 180 H
2 *2.48386| 53.23 Pk 32.3 -24.5 61.03 - - 74 -12.97 217 180 H
3 *2.4835 | 35.49 | RMS 32.3 -24.5 43.29 54 -10.71 - - 217 180 H
4 *2.48493| 42.22 | RMS 32.3 -24.5 50.02 54 -3.98 - - 217 180 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4 DATE: 2019-09-16

FCC ID: 2ACQ6-WMB IC: 11481A-WMB
VERTICAL BANDEDGE
(o Test Facility: UL Morrisville 20819 Jul 1 22:88.16
Restricted Bondedge
- Project Number: 12663786
N Client: Cree
Test Location: S-SAC
Mode: 2Tx, Zigbes 2475, BLE 2480
185 Tested by: 11893
gl:
8!:
‘e
N Peak Limit CdBuU/m)
375
[aa}
S
65 2
1 ]
&) i .
Average Limit CdBuU/m)
55 4
@
45 3 ,,,,,,,,,,,,,
L
2.46 : 8. 3MH=/ 1 1 2.563
Frequency (GHz)
Range (6rz) RBH/UBH Ref/Attn  Dat/fvg Tups Sueep Pts ¥oups/fiode Lobel Ronge (6z) RBU/UBU Ref/Attn  Det/Avg Typs Suesp Pls  ¥oups/flode Label
High CH Bandedge - U.TST Rev 9.5 12 Jun 2619
Frequency Metfer AT0072 [Amp/Cbl/Fitr/Pad Corrested Avsra?ge Margin [Peak Limit PK_ Azimuth | Height .
Marker (GHz) Reading| Det (dB/m) (dB) Reading Limit (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m)| (dBuv/m) (dB) 8
1 *2.4835 | 51.41 Pk 32.3 -24.5 59.21 - - 74 -14.79 28 171 Vv
2 *2.48484| 54.84 Pk 32.3 -24.5 62.64 - - 74 -11.36 28 171 Vv
3 *2.4835 | 37.35 | RMS 32.3 -24.5 45.15 54 -8.85 - - 28 171 Vv
4 *2.48492| 43.95 | RMS 32.3 -24.5 51.75 54 -2.25 - - 28 171 Vv

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

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4
FCC ID: 2ACQ6-WMB

DATE: 2019-09-16
IC: 11481A-WMB

7.2.10. 802.15.4 (2480MHz) and BLE (2480MHz) — HIGH BANDEDGE (Z-AXIS)

HORIZONTAL BANDEDGE
(o Test Facility: UL Morrisville 20819 Jul 1 22:29:47
Restricted Bondedge
s Eioiest e 2eeves
Test Location: S-SAC
Mode: 2Tx, Zigbes 2480, BLE 2480
185 Tectsd by: 11093
gl:
8!: //ﬁ\
S // \ Peok Limit C(dBUU/m)
375
[aa}
S
- // \ Average Limit CdBuU/m)
P PO A.Jj/ Mmu ihs ’ .‘1’“1 I
35 ZANE
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Range (GHz RBL/UBM Ref/ttn  Det/fvg Type Sueep Pts  #Sups/Mode  Lobel Ronge (6Hz) RBU/VBU Ref/Attn  Det/Avg Type Suesp Pis  #5ups/Mods  Lobel
1:2.46-2.563 1M(-6cB1/ 3N 1a7/18 PEAK/Pur Avg(RM3)  2Bmsec(huto) 8880  MAXH Horizontal 2:2.46-2.563 1M(-6dB)/3M 187/18 AVER/Pur Avg(RM3)  2BmsecChuta) BBBA  3EBTAVG Horizontal - A
High CH Bandedge - H.TST Rev 8.5 12 Jun 2019
Met C ted| A . - PK . .
Frequency € Fr AT0072 [Amp/Cbl/Fltr/Pad orres € vFra?ge Margin |Peak Limit . |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 | 45.49 Pk 32.3 -24.5 53.29 - - 74 -20.71 227 222 H
2 *2.48355| 45.72 Pk 32.3 -24.5 53.52 - - 74 -20.48 227 222 H
3 *2.4835 | 33.14 | RMS 32.3 -24.5 40.94 54 -13.06 - - 227 222 H
4 *2.48351| 33.19 | RMS 32.3 -24.5 40.99 54 -13.01 - - 227 222 H

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

Pk - Peak detector
RMS - RMS detection

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4 DATE: 2019-09-16
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

VERTICAL BANDEDGE
(o Test Facility: UL Morrisville 2819 Jul 1 22:39.28
Restricted Bondedge
- Project Number: 12663786
N Client: Cree
Test Location: S-SAC
Mode: 2Tx, Zigbes 2488, BLE 2480
185 Tested by: 11893
gl:
8!:
‘e
N Peak Limit CdBuU/m)
375
[aa}
S
6!:
Average Limit CdBuU/m)
55
5]
A5k
3
[=]
3!:
2.46 : TG M=/ 1 1 1 2.563
Frequency (GHz)
Range (6rz) RBH/UBH Ref/Attn  Dat/fvg Tups Sueep Pts ¥oups/fiode Lobel Ronge (6z) RBU/UBU Ref/Attn  Det/Avg Typs Suesp Pls  ¥oups/flode Label
High CH Bandedge - U.TST Rev 9.5 12 Jun 2619
Frequency Metfer AT0072 [Amp/Cbl/Fltr/Pad Corrested Avsra?ge Margin |Peak Limit PK_ Azimuth | Height .
Marker (GHz) Reading| Det (dB/m) (dB) Reading Limit (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m)| (dBuv/m) (dB) 8
1 *2.4835 | 45.66 Pk 32.3 -24.5 53.46 - - 74 -20.54 105 204 Vv
2 *2.48355| 44.37 Pk 32.3 -24.5 52.17 - - 74 -21.83 105 204 Vv
3 *2.4835 | 32.27 | RMS 32.3 -24.5 40.07 54 -13.93 - - 105 204 Vv
4 *2.48351| 32.62 | RMS 32.3 -24.5 40.42 54 -13.58 - - 105 204 Vv

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

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4 DATE: 2019-09-16
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

7.2.11.802.15.4 (2475MHz) and BLE (2478MHz) — HIGH BANDEDGE (Z-AXIS)

HORIZONTAL BANDEDGE
(o Test Facility: UL Morrisville 20819 Jul 2 88:25:32
Restricted Bondedge
s Eioiest e 2eeves
Test Location: S-SAC
Mode: 2Tx, Zigbes 2475, BLE 2478
185 Tectsd by: 11093
gl:
8!: /W\
= -
33 e //\\vm Peok Limit C(dBUU/m)
[aa}
S
e // \\M\ Average Limit CdBuU/m)
45Wm+ /l./ \/‘\M‘ A H.N..MWM PV R ITINT IO TIWATY TN i A m bk
3sM-/“/ S
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Range (GHz RBL/UBM Ref/ttn  Det/fvg Type Sueep Pts  #Sups/Mode  Lobel Ronge (6Hz) RBU/VBU Ref/Attn  Det/Avg Type Suesp Pis  #5ups/Mods  Lobel
1:2.46-2.563 1M(-6cB1/ 3N 1a7/18 PEAK/Pur Avg(RM3)  2Bmsec(huto) 8880  MAXH Horizontal 2:2.46-2.563 1M(-6dB)/3M 187/18 AVER/Pur Avg(RM3)  2BmsecChuta) BBBA  3EBTAVG Horizontal - A
High CH Bandedge - H.TST Rev 8.5 12 Jun 2019
Frequency Metfer AT0072 [Amp/Cbl/Fltr/Pad Corrested AvFra?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 | 38.84 Pk 32.3 -24.5 46.64 - - 74 -27.36 48 183 H
2 *2.48363| 39.71 Pk 32.3 -24.5 47.51 - - 74 -26.49 48 183 H
3 *2.4835 | 27.66 | RMS 32.3 -24.5 35.46 54 -18.54 - - 48 183 H
4 *2.48353| 27.52 | RMS 32.3 -24.5 35.32 54 -18.68 - - 48 183 H

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

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4 DATE: 2019-09-16

FCC ID: 2ACQ6-WMB IC: 11481A-WMB
VERTICAL BANDEDGE
WZKTESt Facility: UL Morrisville 2819 Jul 2 gg:32:16

Restricted Bondedge

- Project Number: 12663786

N Client: Cree

Test Location: S-SAC

Mode: 2Tx, Zighes 2475, BLE 2478
3

185 Tested by: 1189
gl:
8!:
‘e
N Peak Limit CdBuU/m)
375
[aa}
S
6!:
Average Limit CdBuU/m)
55 o E
Q
45 AT T ik W
g : ! i i i
=]
B i e R ————
2.46 : : TG M=/ 1 1 2.563
Frequency (GHz)
Range (GHz) REM/ VB Ref/Attn  Det/Pug Tupe Susep Fts #5ups/Mode  Lobel Fonge (6Hz) REW/ VB Ref/fttn  Det/fvg Type Susap Fis  #owps/lode Label
High CH Bandedge - V.TST Rev 9.5 12 Jun 2619
Frequency Metfer AT0072 [Amp/Cbl/Fltr/Pad Corrested Avsra?ge Margin |Peak Limit PK_ Azimuth | Height .
Marker (GHz) Reading| Det (dB/m) (dB) Reading Limit (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m)| (dBuV/m) (dB) 8
1 *2.4835 | 44.46 Pk 32.3 -24.5 52.26 - - 74 -21.74 117 166 Vv
2 *2.48357| 44.34 Pk 32.3 -24.5 52.14 - - 74 -21.86 117 166 Vv
3 *2.4835 | 30.86 | RMS 32.3 -24.5 38.66 54 -15.34 - - 117 166 Vv
4 *2.48353| 31.35 | RMS 32.3 -24.5 39.15 54 -14.85 - - 117 166 Vv

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

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4 DATE: 2019-09-16
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

7.2.12.802.15.4 (2480MHz) and BLE (2478MHz) — HIGH BANDEDGE (Z-AXIS)

HORIZONTAL BANDEDGE

Test Facility: UL Morrisville 2819 Jul 1 232147

12¢

Restricted Bondedge

H : Project Number: 12663786
115 i ; i Client: Cree
Test Locotion: 5-SAC
Mode: 2Tx, Zigkes 2488 , BLE 2478

185 i Tested by: 11993
g5
s
at | ‘\ e s
I i
S - /./"\ Peak Limit C(dBuU/m)
75| i :\x
@ {
- ,‘14 \\
A \

(gl

]
<

| | 1 Avercge Limit (dBuU/m)

on

| P T M e
2.46 8. 3MH=/ : Z.563
Fregquency (GHz)
Rarge (GHz) [ Ref/Atin  Dat/fvg Tupe Sueep Pla  4%upaMode  Lobel Ronge (GHz) REW/BU Ref/Alkn  Del/Avg Tupe Suesp Pie  #wpe/Mode  Label
12.46-2.563 THC-6eB)/ 3 187/18 FEAK/Fur Aug(RN3)  ZBmsecChuto) 8000 MAH Hor izontal 2:2.46-2.563 Mi-GdB) /M ar/1a AVER/Pur AuvglRM3)  Z8msecChuta) EOE  30ATAUG or izontal - A
High CH Bondedge - H.TS Rev 9.5 12 Jun 2819
Frequency Metfer AT0072 |Amp/Cbl/Fltr/Pad Corretfted Aerrz?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 | 51.81 Pk 32.3 -24.5 59.61 - 74 -14.39 209 281 H
2 *2.48354| 51.82 Pk 32.3 -24.5 59.62 - - 74 -14.38 209 281 H
3 *2.4835 | 39.68 | RMS 32.3 -24.5 47.48 54 -6.52 - - 209 281 H
4 *2.48351| 40.05 | RMS 32.3 -24.5 47.85 54 -6.15 - - 209 281 H

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

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4
FCC ID: 2ACQ6-WMB

DATE: 2019-09-16
IC: 11481A-WMB

VERTICAL BANDEDGE
(peTest Facility: UL Merrisville 2819 Jul 1 23:29:81
B | | Restricted Bondedge
s Er‘w?;:? IFJPEEE 12663786
Test Location: S-SAC
Made: 2Tx, Zigbee 2480 , BLE 2478
185 Tested by: 11893
95
BE e rarannt s i Bebe o e e cnpei e o e s sal o st e sl i o syt e s S s e ot
\E Peak Limit C(dBulU/m)
3 75
65 ;
g
s Average Limit (dBul/m)
g
45 " /
e B ST ‘
2.46 18.3MHz/ 2 5eH
Frequency (GHz)
Range (GHz) REW/UBW Ref/Attn  Det/fug Tupe Sueep Pts  4upaMode Lobel Ronge (6Hz) [T Ref/fttn  Det/fvg Tupe Sueep Pie  Fups/Mode  Labsl
High CH Bondedge — W._TST Rev 9.5 12 Jun 2819
Frequency Metfer AT0072 [Amp/Cbl/Fitr/Pad Corretfted Aerre?ge Margin [Peak Limit PK_ Azimuth | Height .
Marker (GHz) Reading| Det (dB/m) (dB) Reading Limit (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m)| (dBuv/m) (dB) 8
1 *2.4835 | 53.18 Pk 32.3 -24.5 60.98 - - 74 -13.02 106 291 Vv
2 *2.48357| 52.93 Pk 32.3 -24.5 60.73 - - 74 -13.27 106 291 Vv
3 *2.4835 | 41.15 | RMS 32.3 -24.5 48.95 54 -5.05 - - 106 291 Vv
4 *2.48357| 40.6 RMS 32.3 -24.5 48.4 54 -5.6 - - 106 291 Vv

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

Pk - Peak detector

RMS - RMS detection

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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REPORT NO: R12663786-E4 DATE: 2019-09-16
FCC ID: 2ACQ6-WMB IC: 11481A-WMB

7.2.13. HARMONICS AND SPURIOUS EMISSIONS 802.15.4 (2405MHz) and BLE
(2402MHz) (Z-AXIS)

11KTest Foacility: UL Morrisville 2819 Jul 1 28:87:33
Rodicated Emissions 3 Meters
Project Number: 12663786
185 Cliznt: Cres
Test Locotion: S-SAC
Mode: 2Tx, Zighee 2485MHz, BLE 2482
95 Tested by: 11393
85
Peak Limit (dBulU/m2
75
- E
<( 3 65
=i
Z z Avg Limit CdBuU/m)
] 55
N -
e a5 1 3 Ef _
o d
I wwju bl
35 A ...W s iy
*Mw”“MW¢Wwwr
o5
1 18 18
Frequency (GHz)
Range (62 REW/VRD Ret/Attn Det/fvg Tope Sucep Pte  ¥5ups/Mode Lol Ronge (BH2) REW/VE Ref/Aitn  Det/Avg Tope Sucep Pis  Foups/fode  Lebel
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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 *2.27441 41 PK2 31.8 -23.5 49.3 - - 74 -24.7 198 212 H

*2.274 32.41 | MAvl 31.8 -23.5 40.71 54 -13.29 - - 198 212 H

2 *2.48508 | 40.28 PK2 32.3 -24.5 48.08 - - 74 -25.92 227 206 H

*2.48506 | 27.74 | MAvl 32.3 -24.5 35.54 54 -18.46 - - 227 206 H

6 *2.27434 | 40.61 PK2 31.8 -23.5 48.91 - - 74 -25.09 275 271 Vv

*2.27403 | 31.34 | MAvl 31.8 -23.5 39.64 54 -14.36 - - 275 271 Vv

7 *2.48696 43.3 PK2 32.3 -24.5 51.1 - - 74 -22.9 355 201 Vv

*2.48721| 3131 | MAvl 32.3 -24.5 39.11 54 -14.89 - - 355 201 Vv

4 *4.80454 | 43.16 PK2 34.2 -31 46.36 - - 74 -27.64 208 207 H

*4.80426 | 34.37 | MAvl 34.2 -31 37.57 54 -16.43 - - 208 207 H

9 *4.80913 | 45.89 PK2 34.2 -31 49.09 - - 74 -24.91 59 197 Vv

*4.80903 | 38.38 | MAvl 34.2 -31 41.58 54 -12.42 - - 59 197 Vv

3 2.52992 36.36 Pk 32.4 -24.8 43.96 - - - - 0-360 101 H

8 2.53026 41.01 Pk 32.4 -24.8 48.61 - - - - 0-360 101 Vv

10 7.20524 42.84 Pk 35.7 -28 50.54 - - - - 0-360 101 Vv

5 7.20607 40.73 Pk 35.7 -28 48.43 - - - - 0-360 101 H

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

MAv1 - Maximum RMS Average

Pk - Peak detector

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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7.2.14. HARMONICS AND SPURIOUS EMISSIONS 802.15.4 (2440MHz) and BLE

(2440MHz) (Z-AXIS)

11KTest Foacility: UL Morrisville 2819 Jul 1 28:57:84
Rodiated Emissions 3-Meters
Project Number: 12663786
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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 *2.31177 | 42.68 PK2 31.7 -23.7 50.68 - - 74 -23.32 209 213 H
*2.31197 | 34.28 | MAvl 31.7 -23.7 42.28 54 -11.72 - - 209 213 H
5 *2.31185| 43.33 PK2 31.7 -23.7 51.33 - - 74 -22.67 264 207 Vv
*2.31199 | 34.39 | MAvl 31.7 -23.7 42.39 54 -11.61 - - 264 207 Vv
3 *4.87954 | 47.56 PK2 34 -30.6 50.96 - - 74 -23.04 192 110 H
*4.87927 | 39.36 | MAvl 34 -30.6 42.76 54 -11.24 - - 192 110 H
4 *7.31909 | 42.96 PK2 35.7 -27.5 51.16 - - 74 -22.84 338 128 H
*7.31921 34.9 MAv1 35.7 -27.5 43.1 54 -10.9 - - 338 128 H
9 *4.87922 | 48.34 PK2 34 -30.6 51.74 - - 74 -22.26 309 157 Vv
*4.87942 | 38.46 | MAvl 34 -30.6 41.86 54 -12.14 - - 309 157 Vv
10 *7.32061 | 46.19 PK2 35.7 -27.5 54.39 - - 74 -19.61 34 122 Vv
*7.32064 | 38.66 | MAvl 35.7 -27.5 46.86 54 -7.14 - - 34 122 Vv
6 2.50425 35.55 Pk 32.4 -24.6 43.35 - - - - 0-360 199 Vv
7 2.52526 35.53 Pk 32.4 -24.7 43.23 - - - - 0-360 199 Vv
2 2.56793 36.06 Pk 32.3 -25 43.36 - - - - 0-360 199 H
8 2.56793 39.16 Pk 32.3 -25 46.46 - - - - 0-360 101 Vv

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

MAv1 - Maximum RMS Average

Pk - Peak detector

Note — The 802.15.4 radio was not duty cycle corrected up because it's considered a protocol limited
device as described in FCC KDB 558074 D01 15.247 Meas Guidance v05r02, FAQ section.
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8. SETUP PHOTOS

Refer to UL Document R12663786-EP4

9. END OF REPORT
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