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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: APPLE INC.
1 APPLE PARK WAY
CUPERTINO, CA 95014, U.S.A.

EUT DESCRIPTION: SMARTPHONE
MODEL: A3084 (Parent Model)
A3295, A3296, A3297 (Variant Models)
BRAND: APPLE
SERIAL NUMBER: DP4QOWG2LX

SAMPLE RECEIPT DATE: 2024/03/28

DATE TESTED: 2024/03/29 — 2024/07/23
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 3 Complies
ISED RSS-GEN Issue 5 + A1 + A2 Complies

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

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

This document may not be altered or revised in any way unless done so by UL Verification
Services Inc. and all revisions are noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. 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 A2LA, NIST, any agency of the Federal Government, or any agency of the
U.S. government.
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Approved & Released For

UL Verification Services Inc. By:

==

Frank Ibrahim

Staff Engineer

Consumer Technology Division
UL Verification Services Inc.

Prepared By:

F Al

Tony Li

Senior Test Engineer
Consumer Technology Division
UL Verification Services Inc.
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DATE: 7/31/2024

2. TEST SUMMARY

FCC Clause | ISED Clause Requirement Result Comment

See Comment Duty Cycle Reporting ANSI C63.10 Section 11.6.
purposes only

See Comment RSS-GEN 6.7 99% OBW Reporting ANSI C63.10 Section 6.9.3.
purposes only

15.247 (a) (2) RSS-247 5.2 (a) |6dB BW Complies None.

15.247 (b) (3) RSS-247 5.4 (d) | Output Power Complies None.

See Comment Average power Reporting ANSI C63.10, Section
purposes only [11.9.2.3.2.

15.247 (e) RSS-247 5.2 (b) |PSD Complies None.

15.247 (d) RSS-247 5.5 Conducted Spurious Emissions | Complies None.

15.209, 15.205 g{?g'GEN 8.9, |Radiated Emissions Complies None.

15.207 RSS-Gen 8.8 AC Mains Conducted Emissions | Complies None.

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with:

FCC CFR 47 Part 2

FCC CFR 47 Part 15

ANSI| C63.10-2013

KDB 558074 D01 DTS Meas Guidance v05r02
RSS-247 Issue 3

KDB 414788 D01 Radiated Test Site v01r01
RSS-GEN Issue 5 + A1 + A2.

4. FACILITIES AND ACCREDITATION

UL Verification Services Inc.is accredited by A2LA, certification #0751.05, for all testing
performed within the scope of this report. Testing was performed at the locations noted below.

Address [ CoI:lE:n A
CABID Pany | pegistration
Number
Building 1: 47173 Benicia Street, Fremont, CA 94538,
O
USA
Building 2: 47266 Benicia Street, Fremont, CA 94538,
USA
Building 3: 843 Auburn Court, Fremont, CA 94538 USA US0104 2324A 550739
Building 4: 47658 Kato Rd, Fremont, CA 94538 USA
Building 5: 47670 Kato Rd, Fremont, CA 94538 USA
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5. DECISION RULES AND MEASUREMENT UNCERTAINTY
5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES

The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER ULas
Conducted Antenna Port Emission Measurement 1.94
Time Domain Measurements Using SA 3.39
RF Power Measurement Direct Method Using Power Meter 0.450 (Peak), 1.3 (Ave)
Radio Frequency (Spectrum Analyzer) 141.16 Hz
Occupied Bandwidth 1.22%
Carrier Frequency Separation 19.70Hz
Number of Hopping Frequencies 0.000dB
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.78 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40 dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.87 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.73 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.51 dB

Uncertainty figures are valid to a confidence level of 95%.
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5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5dBuV + 0dB +10.1 dB+ 0 dB = 46.6 dBuV
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6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The Apple iPhone is a smartphone with cellular GSM, GPRS, EGPRS, WCDMA, LTE, 5GNR1, 5GNR2,
IEEE 802.11a/b/g/n/ac/ax/be, Bluetooth (BT), Ultra-Wideband (UWB), Global Positioning System (GPS),
Near-Field Communication (NFC), Narrow-Band (NB) UNII, 802.15.4, 802.15.4ab-Narrow Band (NB) and
Mobile Satellite Service (MSS) technologies. The rechargeable battery is not user accessible. This device
is not user-serviceable and requires special tools to disassemble.

6.2. MAXIMUM OUTPUT POWER

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

Antenna Configuration Frequency Mode Output Output
Range Power Power

(MHz) (dBm) (mW)

High Power 21.87 153.82

ANT 4 Low Power 2405 - 2475 802.15.4 10.91 1233
High Power 21.79 151.01

ANT 3 Low Power 2405 - 2475 802.15.4 1051 1125

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) type is IFA type.
The antenna(s) gains, as provided by the manufacturer, are as follows:

ANT 4 ANT 3
Frequency Range (GHz) (dBi) (dBi)
2.4 -2.0 -1.7

SMA Cable used for RF conducted testing has a loss as follows:

Loss used for Antenna 4 is 2.00 dB
Loss used for Antenna 3 is 2.20 dB

The cables were used for RF antenna port tests that had been offset to the test equipment
during testing.

6.4. SOFTWARE AND FIRMWARE

The EUT firmware and software version installed during testing was 22.1.93.334
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6.5. WORST-CASE CONFIGURATION AND MODE

The EUT was investigated in three orthogonal orientations X, Y and Z on ANT 4, and ANT 3. It
was determined that X (Flatbed) was the worst-case orientation for ANT 4 and ANT 3.

Radiated band edge, harmonic, and spurious emissions from 1GHz to 18 GHz were performed
with the EUT was set to transmit at highest power on Low/Middle/High channels.

Radiated emissions below 1GHz, 18-26GHz and power line conducted emissions were
performed with the EUT transmits at the channel with the highest output power as worst-case
scenario. There were no emissions found below 30MHz within 20dB of the limit.

For below 30MHz, 30-1000MHz emissions spurious tests were performed with EUT connected
to AC power adapter and set at x orientation as the worst case; and for above 1GHz, the worst-
case configuration reported was tested with EUT only. For AC line conducted emission, test was
investigated with AC power adapter and with laptop.

For simultaneous transmission of multiple channels in the 2.4GHz and 5GHz bands. No
noticeable emission was found.

Note: In the Radiated Plots and emissions data, ANTO=ANT4 and ANT1=ANT 3.
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DATE: 7/31/2024

6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop Apple Macbook Pro C02VD7SAHV22 BCGA1708
Laptop AC/DC adapter Liteon A1424 NSW25679 DoC
Technology
EUT AC/DC adapter Apple A1720 C3D8417A7R93KVPAS8 DoC
Conducted Switch Box UL n/a 208281 N/A
1/0 CABLES (RF CONDUCTED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
1 SMA 1 SMA Shielded 0.75 To spectrum
Analyzer
2 Antenna 2 SMA Un-shielded 0.2 To Conducted
Switch Box
3 USB-C 1 USB-C Shielded 1.0 N/A
4 AC 1 AC Un-shielded 2 N/A
1/0 CABLES (RF RADIATED AND AC LINE CONDUCTED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
1 AC 1 AC Un-shielded 2 N/A
2 UsB 1 uUsB Shielded 1 N/A
TEST SETUP

The EUT setup is shown as below. Test software exercised the radio card.
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SETUP DIAGRAM FOR CONDUCTED TESTS

Conducted

Switch Box

AC/DC Adapter

AC Source

SETUP DIAGRAM FOR RADIATED TESTS Above 1 GHz (1 to 26.5GHz)

Antenna/Amp

|

Spectrum Analyzer

AC Source
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SETUP DIAGRAM FOR Below 1GHz and AC LINE CONDUCTED TEST

Antenna/Amp |

Radiated Test

Spectrum Analyzer

AC/DC Adapter

AC Source/ LISN Conducted Test

TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION

EMI Receiver

AC/DC Adapter

AC Source/ LISN Conducted Test
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7. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 558074 D01 v05r02, Section 6.

6 dB BW: ANSI C63.10-2013 Subclause -11.8.1, RBW =2 DTS BW

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

Output Power: ANSI C63.10-2013 Subclause -11.9.1.3, Method PKPM1 Peak-reading power
meter

Output Power: ANSI C63.10-2013 Subclause -11.9.2.3.2, Measurement using gated average
power meter.

PSD: ANSI C63.10-2013 Subclause -11.10.2, Method PKPSD (peak PSD)

Radiated emissions restricted frequency bands: ANSI C63.10-2013 Subclause -11.12.1 &
Clause 13

Conducted emissions in restricted frequency bands: ANSI| C63.10-2013 Subclause -11.12.2

Band-edge: ANSI C63.10-2013 Subclause -11.13.3.2 & Clause 13, Integration method -Peak
detection

Band-edge: ANSI C63.10-2013 Subclause -11.13.3.3 & Clause 13, Integration method -Trace
averaging with continuous transmission at full power

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Radiated emissions non-restricted frequency bands ANSI C63.10-2013 Subclause -11.11 &
Clause 13

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4 & 13
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8. TEST AND MEASUREMENT EQUIPMENT

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

report:
Description Manufacturer Model ID Num Cal Due
Power Meter, P-series Keysight
single channel Technologies Inc N1911A 90731 2025/01/31
Power Sensor, P - series, Kevsiaht
50MHz to 18GHz, ysig N1921A 80120 2025/01/31
: Technologies Inc
Wideband
Power Meter, P-series Keysight
single channel Technologies Inc N1911A 90719 2025/01/31
Power Sensor, P - series, Kevsiaht
50MHz to 18GHz, ysig N1921A 90389 2025/01/31
. Technologies Inc
Wideband
Spectrum Analyzer, PXA, Keysight
3Hz to 44GHz Technologies Inc N9030A 80397 2025/01/31
Spectrum Analyzer, PXA, Keysight
3Hz to 50GHz w/Ext. Mixer Technologies Inc N9030A 80400 2025/02/02
Spectrum Analyzer, PXA, Keysight
3Hz to 44GHz Technologies Inc N3030A 125178 2025/01/31
*Conducted Switch Box N/A CSB 208281 2024/04/30
Conducted Switch Box N/A CSB 208281 2025/05/08
Antenna, Broadband .
Hybrid, 30MHz to 2000MHz Sunol Sciences Corp. JB3 81560 2024/12/31
Link File, @3m, 9kHz-
1000MHz Hybrid Path Loss UL-FR1 Port 0 Factors 211062 2025/03/31
Antenna, Horn 18 to
26.5GHz A.RA. MWH-1826/B 81139 2024/08/31
RF Amplifier Assembly, 18- AMP18G26.5-
26.5GHz, 60dB Gain AMPLICAL 60 215705 2024/11/30
Antenna, Horn 1-18GHz ETS-Lindgren 3117 226673 2025/01/31
RF Filter Box, 1-18GHz, 17 UL-FR1 RATS 2 205575 2025/04/27
EMI TEST RECEIVER Rohde & Schwarz ESW44 223461 2024/08/29
Antenna, Horn 1-18GHz ETS-Lindgren 3117 223084 2024/10/31
RF Filter Box, 1-18GHz UL-FR1 NA 171389 2025/03/31
EMI TEST RECEIVER Rohde & Schwarz ESW44 201501 2024/11/30
Antenna, Horn 1-18GHz ETS-Lindgren 3117 230300 2025/01/31
RF Filter B‘;,’;r::SGHZ’ 12 UL-FR1 Frankenstein 217521 2024/08/31
EMI TEST RECEIVER Rohde & Schwarz ESW44 230548 2025/02/28
Antenna, Passive Loop .
30Hz to 1MHz Electro-Metrics EM-6871 170014 2024/08/31
*Antenna, Passive Loop
100KHz - 30MHz ELECTRO-METRICS EM-6872 170015 2024/07/31
10dB Fixed Attenuator Pasternack PE7087-10 178557 Verified Before
Enterprises Use
10dB Fixed Attenuator Pastermnack PE7087-10 178558 Verified Before
Enterprises Use
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AC Line Conducted
Description Manufacturer Model ID Num Cal Due
EMI Test Receiver 9kHz-7GHz Rohde & Schwarz ESR 93091 2025/02/28
L FCC-LISN-
LISN for Conducted Emissions FISCHER CUSTOM
CISPR-16 COMMUNICATIONS 50/252{—5%?/—2—01— 175765 2025/01/31
Transient Limiter TE TBFL1 207996 2024/08/31
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, May 1, 2023
Conducted Software UL UL EMC 2023.2.23
AC Line Conducted Software UL UL EMC Ver 9.5, Mar 3, 2023

*Testing was completed before equipment calibration date
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9. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

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, 2440MHz 0.08 0.08 1.000 100.00% 0.00 0.010
DUTY CYCLE PLOTS
;:3;: toRu vaHom i i
i T " Center Freq|
{—~——1| 2405000000 GHz]
StartFreq|
2aosauoneo oy
Center 2.405000000 GHz Span 0 Hz CF Step)|
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ps (1001 pts) Autoaooouoo m:;
” I ((A] Bﬂ.OGus —— S -
§ N 10.00 us -3.633dBm Freqof;s:l
g Scale Type|
= oo
802.15.4
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.
RESULTS

Only High-Power modes result is reported, it covers all Low Power modes. Only Mid channel
plot is reported to show the analyzer settings.
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REPORT NO: 14982479-E5V1

DATE: 7/31/2024

9.21.

ANT 4

ANT 3

HIGH POWER

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2405 2.2044

Middle

2440

2.2275

High

2475

2.2414

—
[ Keysight Spectrum Analyzer - AP2024.223,1933%,Cond F- ==
L | R [s0@ oC T SENSENT] [ 023120 PMMar 29,2024 [ L |
[Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
NFE == Trig: FreeRun Avg|Hold: 20/20
#FGainlow  #Atten: 30 dB Radio Device: BTS
Ref Offset 12 dB
10 dBidiv Ref 20.00 dBm
Log
00 CenterFreq|
000, 2.440000000 GHz|

00

400

600

ICenter 2.44 GHz Span 10 MHz,
#Res BW 43 kHz #VBW 130 kHz #Sweep 100 ms 1000000 MHY
Auto Man|
Occupied Bandwidth Total Power 22.6 dBm
2.2275 MHz FreqOffset|
Transmit Freq Error 66 Hz % of OBW Power 99.00 % OHz]
x dB Bandwidth 2.728 MHz xdB -26.00 dB
usc Igsmams,

MID CHANNEL

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2405 2.2077

Middle

2440

2.2128

High

2475

2.2106

[ Keysight Spectrum Analyzer - AP2024.2.23,19336,Cond F (o us)
L R [s09 ODC [ sensean] [ [06:13:33 AM Apro1, 2024 Frequency
= q 2. Center Freq: 2.440000000 GHz Radio Std: None
Center Freq 2 44000,?;200 CHz ) e FreRun Avg|Hold: 20/20
#FGainiow  #Atten: 30 dB Radio Device: BTS
Ref Offset 122 dB
10 dBidiv Ref 20.00 dBm
Log
0.0 ‘ Center Freq|
000 2440000000 GHz|
200
200
20
= Jl ‘ [
ICenter 2.44 GHz Span 10 MHz
#Res BW 43 kHz #VBW 130 kHz #Sweep 100 ms, 1.000000 MHz|
lAuto Man|
Occupied Bandwidth Total Power 22.8 dBm
2.2128 MHz FreqOffset|
Transmit Freq Error -7.971 kHz % of OBW Power  99.00 % OHz]
x dB Bandwidth 2.695 MHz xdB -26.00 dB
s Tgsmamus
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9.3. 6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)

RSS-247 5.2 (a)

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

Only High-Power modes result is reported, it covers all Low Power modes. Only Mid channel
plot is reported to show the analyzer settings.
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9.3.1. HIGH POWER

ANT 4

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2405 1.500 0.5

Middle 2440

1.490

0.5

2475

High

1.550

0.5

S
F Koo Specram Ancyer RPRA IS5 Cond T

Lo & )

[ senseant I

. R 120
ICenter Freq 2.440000000 GHz
NFE  PNO:

IFGain:Low

Ref Offset 12 dB
10 dBidiv Ref 30.00 dBm
og

o Wide —>= Trig: Free Run
tten:

05:47:15 AM Apr 01, 2024
TRACE[. 2 3¢5 6

Frequency

#Avg Type: RS
AvglHold: 100/100 Tveg
oerlP

Auto Tune|

Center Freq|
2440000000 GHz|

StartFreq|
2435000000 GHz|

Stop Freq|
2.445000000 GHz

1.000000 MHz|
Auto Man|

Freq Offset|
OHz

Center 2.440000 GHz
[#Res BW 100 kHz

usc.

#VBW 300 kHz

Span 10.00 MHz,

Scale Type|

Log Lin|

Sweep 5.000 ms (1001 pts)

Tos

MID CHANNEL

ANT 3

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2405 1.540 0.5

Middle 2440

1.530

0.5

2475

High

1.510

0.5

Lo e s

—
L:' s Specrum Anazer - APP2A 22313336 Cond F
2 i 2

[ senseanT I

Wide

Ref Offset 12.2 dB
1LO dBidiv. Ref 30.00 dBm
og

F___[s00_oC
[Center Freq 2.440000000 GHz )
NFE— PNO:Wide = Trig: FreeRun

ain:Low

05:53:07 AM Apras, 2024
#Avg Type: RMS o RN

Frequency

AvglHold: 100/100 el
#Atten: 40 dB oerlp

Auto Tune|

Center Freq|
2.440000000 GHz|

StartFreq|
2435000000 GHz|

Stop Freq|
2.445000000 GHz|

ep
1.000000 MHz|
|Auto Man|

Freq Offset|
OHz

Center 2.440000 GHz
[#Res BW 100 kHz

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.000 ms (1001 pts)

Scale Type|

Log Lin|

o
MID CHANNEL
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

9.4. 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

Measurements perform using a wideband RF power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband peak power sensor. Peak output power
was read directly from the power meter.

DIRECTIONAL ANTENNA GAIN

For 1 TX:
There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS
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DATE: 7/31/2024

9.4.1. HIGH POWER
ANT 4
Tested By: 19336 JP
Date: 6/25/2024
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2405 21.85 30 -8.15
Middle 2440 21.82 30 -8.18
High 2475 21.87 30 -8.13
ANT 3
Tested By: 19336 JP
Date: 6/25/2024
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2405 21.79 30 -8.21
Middle 2440 21.72 30 -8.28
High 2475 21.65 30 -8.35
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DATE: 7/31/2024

9.4.2. LOW POWER
ANT 4
Tested By: 19336 JP
Date: 6/25/2024
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2405 10.91 30 -19.09
Middle 2440 10.82 30 -19.18
High 2475 10.84 30 -19.16
ANT 3
Tested By: 19336 JP
Date: 6/25/2024
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2405 10.38 30 -19.62
Middle 2440 10.23 30 -19.77
High 2475 10.51 30 -19.49
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9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Measurements perform using a wideband RF power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband average power sensor. Gated average
output power was read directly from power meter.

RESULTS
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DATE: 7/31/2024

9.5.1.

ANT 4

HIGH POWER
Tested By: 19336 JP
Date: 6/25/2024
Channel Frequency AV power
(MHz) (dBm)
Low 2405 20.92
Middle 2440 20.96
High 2475 20.99
Tested By: 19336 JP
Date: 6/25/2024
Channel Frequency AV power
(MHz) (dBm)
Low 2405 20.91
Middle 2440 20.84
High 2475 20.76
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DATE: 7/31/2024

9.5.2.

ANT 4

ANT 3

LOW POWER
Tested By: 19336 JP
Date: 6/25/2024
Channel Frequency AV power
(MHz) (dBm)
Low 2405 9.97
Middle 2440 9.89
High 2475 9.91
Tested By: 19336 JP
Date: 6/25/2024
Channel Frequency AV power
(MHz) (dBm)
Low 2405 9.49
Middle 2440 9.36
High 2475 9.48
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

9.6. 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.

RESULTS
Only Mid channel plot is reported to show the analyzer settings.

Only High-Power modes result is reported, it covers all Low Power modes.
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9.6.1.

ANT 4

HIGH POWER

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2405 4.901 8 -3.10

Middle

2440

5.028

8

-2.97

High

2475

5.110

8

-2.89

—
[ Keysight Spectrum Analyzer - AP2024.2.23,19336,Cond F [E=SE
r R [500 o [_senseanT I
Center Freq 2.440000000 GHz ) \vg Type: RMS Frequency
NFE— PNO-Wide == Trig: FreeRun Avg|Hold: 1001100
IFGain:Low  #Atten: 30 dB
Auto Tune|
Ref Offset 12 dB
10 dBidiv Ref 20.00 dBm
Log
T Center Freq|
Q 2440000000 GHz|
StartFreq|
s 2435000000 GHz|
Stop Freq|
2.445000000 GHz|
CF Step|
1000000 MHz|
lAuto Man|
@0
Freq Offset|
OHz
Scale Type|
Center 2.440000 GHz Span 10.00 MHz|[-°¢ Lin|
[#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 338.7 ms (1001 pts),
T,

MID CHANNEL

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2405 4.883 8 -3.12

Middle

2440

4.782

8

-3.22

High

2475

4.519

8

-3.48

—
[ Keysight Spectrum Analyzer - AP2024.2.23,19336,Cond F
L 7 S0n b

T senseanT T

o] & )

10 dBidiv
Log

00

00

R 0 10:14:57 AMun 26,2024 Frequency
[Center Freq 2.440000000GHz | #Avg Type: RMS e IEERET]
Center Freq 2 44000,?;200 GP"Né_ Wide == Trig: FreeRun AvglHold: 1001100 e
IFGain:Low  #Atten: 30 dB o=rlP
Auto Tune|
Ref Offset 122 dB
Ref 20.00 dBm
T Center Freq|
o 2440000000 GHz|
|
StartFreq|
2435000000 GHz|
Stop Freq|
2.445000000 GHz|
CF Step
1.000000 MHz|
lAuto Man|
Freq Offset|
OHz
Scale Type|
Center 2.440000 GHz Span 10.00 MHz|[-°9 Lin|
[#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 338.7 ms (1001 pts),

[
MID CHANNEL
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9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

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

RESULTS

Page 31 of 87

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 14982479-E5V1 DATE: 7/31/2024

9.71. HIGH POWER

ANT 4

e
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10. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im) 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.

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 18 GHz emissions, the
channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

Note: The limits in CFR 47, Part 15, Subpart C, paragraph 15.209(a), are identical to those in
RSS-Gen section 8.9, Table 6, since the measurements are performed in terms of magnetic
field strength and converted to electric field strength levels (as report in the table) using free
space impedance of 377 Ohms. For example, the measurement at frequency X kHz resulted in
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a level of Y dBuV/m, which is equivalent to Y-51.5 = Z dBuA/m, which has the same margin, W
dB to the corresponding RSS-Gen Table 6 limit as it has to 15.209(a) limit.

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.

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

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst-case test result.
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10.1. TRANSMITTER ABOVE 1 GHz
10.1.1. ANT4, 802.15.4 HIGH POWER BANDEDGE

Low Channel
HORIZONTAL RESULT

~FRE Chomber B83-RDE-A 2024 Jun 25 15:23:57

Restricted Bondedge

IS Config: EUT Onlu
[ Mode: ~ 2485MHz
Tested By: 32894 RB//\\

- /’ | \
3 % | \
o |
- / N
~ 5 |
€ 8 \
~
2 -
2 Peok Limit (dBulU/m) |
T 75
o
3 \
t 65
]
N
§ 55 Averooe Limit CdBu
T Lo PR
= 4.
4 4, " "
™ ¥
35
2.31 3. TMHz/ 2.441
Frequency (GHz)
Range (6Hz) REU/U Ref/Atin  Det Avg Mode Sueep Pis  Foups/Made FPosition  |Range (oHz) REU/UBl Ref/Atin Dot fug Mods Sueep Pls  fSups/fode Position
1:2.31-2. 41 MC-38/M 13638 PEK - Snsec(futo) 800 MAWH 332 degs 184 caf2:2.31-2. 441 138/ 16/38 AVER Pur Avg(RMS)  Bnsec(futo) BBBB  IBBTAVG 332 degs H
Low CH BE - H.TST jv4323 3 Jun 2624
Marker Frequency Meter Det 226673 ACF Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
dBuV) (dBuVim) (dBuVim)

1 * 2.3 0.84 Pk 321 -40.07 52.87 - 74 -21.13 3. 04 H
2 *2.357297 3.35 Pk 32 -40.16 55.19 - - 74 -18.81 3. 04 H
3 * 2.3 0.55 RMS 321 -40.07 42.58 54 -11.42 - - 3. 04 H
4 *2.331028 51.99 RMS 31.9 -40.16 43.73 54 -10.27 3. 04 H

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

| FRE Chamber B3-RDE-A 2824 Jun 25 15:36:12
Restricted Bondedge
= Config: EUT Onlu
i Mode: ~ 24B5MHz )
Tested By: 32894 RB k"\‘
1 8!: ‘\
\
|
~ 95
[4s)
o
=
-
3
~ |
3 Peak Limjt C(dBul/m) I
g 70 /
. |
5§ 65
» ‘
U AZerage Limit C(dBul/m) J
IR~ e e R e AR M e
45 4
A 3
35
2.31 13, TMHz/ 2. 441
Fr
Range (6Hz) RBU/UBY Ref/Atin  Det Avg Mode Pts #Sups/Made P RBU/VBU Ref/Atin  Det fvg Mode Sweep Pts #Sups/Mode  Position
2.31-2.44 M(-3dB) /3 36/38 PERK - Ba6a MAXH 32
Low CH BE - V.TST jv4323 3 Jun 2624
Marker Frequency Meter Det 226673 ACF Gain/Loss Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (em)
(dBuV) (dBuV/m) (dBuV/m)
1 *2.39 60.99 Pk 2.1 ~40.07 53.02 - 74 20.98 o v
2 *2.314798 63.63 Pk 8 40.17 55.26 - - 74 -18.74 o v
3 *2.39 50.16 RMS 2.1 ~40.07 42.19 54 11.81 - - o v
4 *2.331077 51.87 RMS 9 40.16 43.61 54 -10.39 o v

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

! ZKFRE Chamber B3-RDE-A 2824 Jun 25 15:15:35
Restricted Boandedge
= Config: EUT Only
*W Mode: 2475MHz 1Tx
A\ Tested By: 32894 RB

- )\
. [

. B

75

Peak Limit C(dBLU/m)

65

Horizontal C(dBuU/m) 18dB/

nge Limit GdBulU/md

5544 oY PR P R TP R A AROY PR MTFer LT EERORR MRt
4':
\ t
35
2.441 12.2MHz/ 2.563
Frequency (GHz)
Range (G) R/ Ref/ftin Dot fvg Fode G Pte  Foups/tade Position  [Fange (B2) R/ Ref/fitin  Det_fvg fode Suezp Pla  Woups/fade Poaition
12412563 INGIB/M 13638 PEK - Snsec(uto)  BBB M 399 degs 119 cnl2:2 4412 563 IC3B)/M 136/ AR Par Avg(RIS)  Ssec(futo) BEB  IBBTAUG 399 degs H
High CH BE - H.TST jv4323 3 Jun 2B24
Warker Frequency Woter Det 226673 ACF Gain/Loss (dB) Corrected Average Limit Wargin Peak Limit PK Margin Azimuth Height Porarity
(GHz) Reading (dBim) Reading (dBuVim) (@B) (@BuVim) (dB) (Degs) (em)
(dBuV) (dBuV/m)
*2.4835 61.7 Pk 32. -39.84 54.07 - - 74 -19.93 359 H
2 *2.488007 63.2 Pk 32. -39.76 55.77 - - 74 -18.23 359 H
*2.4835 50. RMS 32. -39.84 43.24 54 -10.76 - - 359 H
4 *2.489074 51.4 RMS 3! -39.76 43.99 54 -10.01 - - 359 H

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

| ZKFRE Chamber B3-RDE-A 2824 Jun 25 15:87:16
Restricted Bondedge
115 Config: EUT Only
R Mode: 2475MHz Tx
\ Tested By: 32894 RB
\
185 “‘
\
~ 95
[4s]
o
© I
~ 85 f
/_\E J
3 !
% 75 “‘ ; Peoki Limit (dBUU/m)
- |
8§ 65
? ‘ \
[} [ Averdge Limit (dBuU/m)
= 5’:‘4 TP 1T P b A b "Vlf \“"l..‘ (i %M i L ' N L s L 'l TN
45 4
&
35
2.441 12.2MHz/ 2.563
Frequency (GHz)
Range (6Hz) REW/UB Ref/Atin Dot Avg Mode Sueep Pte  Foups/ade FPosition  |Range (o) RE/UB Ref/Atin  Dat fvg Mode Sueep Pl #oups/lode FPosition
1 f M 136 Snsec(Puto) B M ) 3
High CH BE - U.TST jv4323 3 Jun 2B24
Warker Frequency WMeter Det 226673 ACF GainlLoss (dB) Corrected ‘Average Limit Wargin Poak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (em)
(dBuV) (dBuV/m)
1 *2.4835 61.31 Pk 9.84 53.67 - - 74 -20.33 9 0 \4
3 *2.4835 50.49 RMS . -39.84 42.85 54 -11.15 - - 9 0 \4
4 *2.483812 51.71 RMS . -39.83 44.08 54 -9.92 - - 9 0 \4
2 2.502252 63.45 Pk -39.78 55.87 - - 74 -18.13 9 0 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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10.1.2. ANT4, 802.15.4 LOW POWER BANDEDGE

LOW CHANNEL

HORIZONTAL RESULT

=FRE Chomber B3-RDE-A 2024 Jun 25 13:54:41

Restricted Bandedge

= Config: EUT Only
' Mode: 2485MHz 1Tx
Tested By: 32894 RB

A
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- |
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s 85 -
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>

2 Peak Limit (dBuU/m) / \
E 7!: ] \
3

t 65

s}

N

c Average Limit (dBul/m) 2

§ 5o fverags Linil teDuding Ly i O AT P

45 f,l \

& o [
i f g '
35
2.31 3. TMHz/ 2.441
Frequency (GHz)
Ronge (6Hz) [EE Ref/Atin  Del fvg Mods Sueep Pts  #ups/tade Fosition  |Range (BH2) REU/EN Ref/Atin  Det g Fode Sueep Pls  HSups/tode Position
1:2.31-2.441 NCIB/AM 13638 PEK - fnsec(fute)  BOB0  MAXH 36 degs 184 caf2:2.31-2.441 IHCIB/M  16/38 AUER Pur AvgRHS)  Bmsec(huta)  BBB  1BOTAUG 336 degs H
Low CH BE - H.TST jv4323 3 Jun 26824
Warker Frequency Woter Det 226673 ACF Gain/Loss (dB) Corrected Average Limit Wargin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dBim) Reading (dBuVim) (dB) (dBuVim) (48) (Degs) (cm)
(dBuV) (dBuV/m)
*2.39 60.66 Pk 32.1 -40.07 52.6! - - 74 -21.31 3. 04 H
2 *2.38558 63.5 Pk 32.1 -40.09 55.5 - - 74 -18.49 3. 04 H
*2.39 49.89 RMS 32.1 -40.07 41.9: 54 -12.08 - - 3. 04 H
4 *2.340019 51.09 RMS 32 -40.17 42.9: 54 -11.08 3. 04 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

VERTICAL RESULT

! ZKFRE Chamber B3-RDE-A 2824 Jun 25 14:15:22
Restricted Bondedge
s Config: EUT Onlu
Mode: 2485MHz
Tested By: 32894 RB
185
~ 95 \
[4s]
o
o
= a5
e
~
E 75 Pea mit CdBul/m)
S
8§ 65
o !
C
o A e d t CdBull/m2 |
= 55;-— YELO9S & ety L — e —— ; ; ; ; § g i bl PR
45 4
o s
35
2.31 13, TMHz/ 2.441
Frequency (GHz)
Range (GHz) REU/UBU Ref/Atin Det fvg Mode Sueep Pts  #ups/Made FPosition Range CBHz) Rel/UBl Ref/Attn  Det Avg Mode Sueep Pls  BSups/fade FPosition
1 f NES Bnsec(h L M )
Low CH BE - U.TST jv4323 3 Jun 2824

Mar Frequency Meter Det 226673 ACF (dB/m) Gain/Loss (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
ker (GHz) Reading Reading (dBuV/m) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *2.39 60.54 Pk 2.1 -40.07 52.57 - - 74 -21.43 97 v
2 *2.323069 63.75 Pk .9 -40.18 55.47 - - 74 -18.53 97 v
3 *2.39 50.38 RMS 2.1 -40.07 42.41 54 -11.59 - - 97 v
4 *2.332436 51.22 RMS 9 -40.15 42.97 54 -11.03 - - 97 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

HIGH CHANNEL

HORIZONTAL RESULT

~FRE Chamber B3-RDE-A 2824 Jun 25 14:35:38
Restricted Boandedge
Config: EUT Only

12

s Mode: 2475MHz 1Tx
Tested By: 32894 RB
185
E gli m
=
- 4 )
T 85 I
~
2 \
% 5 f I Peok Limit (dBdU/m)
T
T 65
s}
N
L Averbge Limit GdBuU/m) 2
S 5Sp VT APID / —————————— N bl P P TP T P o
| \
45 / \ 4
wd Nobrerents - " el
t o by "
35
2.441 2. 2MHz/ 2.563
Frequency (GHz)
Range (6Hz) RBU/UBY Ref/Atin  Det Avg Mode Sweep Pts #Sups/Made  Position Range (BHz) RBU/UBL Ref/Atin  Det fvg Mode Sweep Pis #Sups/Mode  Position
1:2.441-2.563 1M(-3d8)/3M 136/38 PEAK - Onsec(huto)  BABE  MAXH 355 degs 119 cmi2:2441-2.563 H(-3dB) /31 3/38 AVER Pur Avg(RMS)  Bmeec(futo)  BAER 10BTALG 355 degs H
High CH BE - H.TST jv4323 3 Jun 2B24
Marker Frequency Meter Det 226673 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuVim) (dB) (dBuV/im) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
*2.4835 60.72 Pk 32. 39.84 53.0 - - 74 20.92 355 H
*2.4835 50.05 RMS 32. 39.84 42.4 54 11.59 - - 355 H
4 2.545842 511 RMS 32. 39.67 436 54 10.37 - - 355 H
2 2.561811 63.68 Pk 3 39.59 56.2 - - 74 A7.71 355 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

VERTICAL RESULT

| ZKFRE Chamber B3-RDE-A 2824 Jun 25 14:55:19
Restricted Bondedge
115 Config: EUT Only
Mode: 2475MHz Tx
Tested By: 32894 RB
185
<95 \
[4s] \f
o |
= |
- a5 |
e
3
ER | Peaki Limit (dBulU/m)
g |
_ J
65 /
> /
Iy / \ Averdge Limit C(dBuU/m) r:
= S3e) e AP TR R ) e ; " ) " C 1.9
S SO SO 4
4 3 a
35
2.441 12.2MHz/ 2.563
Frequency (GHz)
Range (6Hz) REW/UB Ref/Atin Dot Avg Mode Sueep Pte  Foups/ade FPosition  |Range (o) RE/UB Ref/Atin  Dat fvg Mode Sueep Pl #oups/lode Position
1 f NES Bnsec(huto) 86 MK ] 376
High CH BE - U.TST jv4323 3 Jun 2B24
Warker Frequency Weter Det 226673 ACF GainlLoss (dB) Corrected Average Limit Wargin Poak Limit PK Margin Azimuth Height Polarity
(GHz) Readin (dB/m) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (em)
(dBuV) (dBuV/m)
1 *2.4835 61.24 Pk -39.84 53.6 - - 74 -20.4 99 7 \
3 *2.4835 50.06 RMS -39.84 42.4. 54 -11.58 - - 99 7 \
4 2.558288 50.94 RMS -39.61 43.5. 54 -10.47 - - 99 7 \
2 2.562726 63.34 Pk -39.61 55.9: - - 74 -18.07 99 7 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

10.1.3. ANT4, 802.15.4 HIGH POWER, HARMONICS AND SPURIOUS
EMISSIONS

LOW CHANNEL RESULTS

FRE Chomker B3-RDE-A 2024 Jul 23 14:41:44

Rodioted Emissions 3-Meters

Configuratian: EUT Only
1a Mode: Thread 24B5MHz 1T
Tested By: 32894 RB

1aa

9@

80
Peak Limit CdBuU/m)

78

a
Avg Limit (dBuU/ml

40 p— 5 .M_MAM

b - T A e

Horizontal C(dBulU/m) 18dB/

I I3 8
Frequency (GHz)
Ronge (GHz) REBW/VBW Ref/fittn  Det fivg Mode Sweep Pts #5wps/Mode  Position Range (6Hz) RBUI/VBY Ref/Attn  Det Avg Mode Sueep Pts #3ups/Mode  Position
1:1-3 1M(-3dB)/38k  138/24 PERK - 4Tnsec(Auto) 6068 MAXH B-368degs H 3:3-18 M(-3dB)/3Bk  112/18 PERK - dnsec(Auto) 18888  MAXH 8-36@degs H
FCC Part15C 2.46Hz RSE.TST jv4323 19 Apr 2823
FRE Chamber B3-RDE-A 2024 Jul 23 14:41:44

Rodioted Emissions 3-Meters

| Configuratian: EUT Only
e Mode: Thread 24B5MHz 1T
Tested By: 32894 RB

10a

L)

80

Peak Limit (dBuU/ml

78

a
Avg Limit (dBuU/md

Uertical C(dBulU/m) 1B8dB/

58

48

ory
(SN
QO

3@

1 1B 18
Frequency (GHzJ

[Ronge (GHz) REW/UBH Ref/Atin Det fvg Mode Sueep Pts  #oups/ode Fosition [Renge (6z) RE/VBW Ref/Attn  Det Avg Mode Sueep Pts  #aups/Mode FPosition

FCC Part15C 2.46Hz RSE.TST jv4323 19 Apr 2823

VERTICAL
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

RADIATED EMISSIONS

Frequency Meter Det 226673 ACF Gain/Loss Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

*4.804567 57.95 PK2 34 -47.93 44.02 - - 74 -29.98 360 101 H
*4.801201 46.77 MAv1 34 -48.11 32.66 54 -21.34 - - 360 101 H
*4.821414 58.39 PK2 34 -47.78 44.61 - - 7 -29.39 360 198 \
*4.82284 46.52 MAv1 34 -47.79 32.73 54 -21.27 - - 360 198 \4
7.213562 445 MAv1 35.8 -45.86 34.44 - - - 360 101 H
7.216126 56.38 PK2 35.8 -45.86 46.32 - - - 360 101 H
7.228501 44.77 MAv1 35.8 -46 34.57 - - - 360 198 \4
7.231365 56.17 PK2 35.8 -45.99 45.98 - - - 360 198 \
9.621427 44.07 MAv1 36.7 -45.22 35.55 - - - 360 198 \4

9.62313 56.12 PK2 36.7 -45.26 47.56 - - - 360 198 \
9.636762 44.36 MAv1 36.7 -45.28 35.78 - - - 360 198 H
9.636868 56.43 PK2 36.7 -45.28 47.85 - - - 360 198 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

MID CHANNEL RESULTS

| 2P RE_Chanber B3-ROE-A 2024 Jul 23 15:06:21
Rodioted Emissions 3-Meters
Configuration: EUT Only
e Mode: Thread 2448MHz 1T
Tested By: 32894 RB
188
s 90
o
=
o 80
3 Peak Limit CdBuU/m)
3
3 70
El
+ 64
ey
R Avg Limit (dBuU/m)
(9
g 54
40, A . B
. 1 L ol oy
"m'.&n. m ™ v g - A e
oy
30
1 i) 18

Frequency (GHz)

[Ronge (Gtz) REW/UEU Ref/Attn Det Avg Mode Sueep Pts  #oups/Mode Fosition [Range (6t1z) RE/VBM Ref/Attn  Det Avg Mode Sueef #5ups/Mode  Position
1113 HC-3dB)/38k  138/24  PERK - 4Tusec(futa) GEBD  HAKH 8-360degs H 3:318 I PEAK - AXH 8-36

o Pts
1(-3d8>/3k  112/18 Bonsec(hutod 15088 HAX 8-360degs H
FCC Part15C 2.46Hz RSE.TST jv4323 19 Apr 20823

HORIZONTAL

FRE Chomber B3-RDE-A 2024 Jul 23 15:086: 21

Rodioted Emissions 3-Meters

g Configuration: EUT Only
L Mode: Thread 2448MHz 1 Tx
Tested By: 32894 RB

[Ral5]

9@

8@

Peak Limit CdBuU/n

78

68

Avg Limit (dBuU/m)

Uertical C(dBulU/m) 18dB/

58

| PO (5}

ory
0
8}

38

1 [z 18
Frequency (GHz)

[Ronge (6Hz) RBW/UBH Ref/Attn Det Avg Mode Sueep Pts  #oups/Mode Position [Range (6t1z) REU/VBM Ref/Attn  Det Avg Mode Sueep Pts  #Sups/Mode FPosition

FCC Part15C 2,46Hz RSE.TST jv4323 19 Apr 20823

VERTICAL
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

RADIATED EMISSIONS

Frequency Meter Det 226673 ACF Gain/Loss Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) [dBuV/m:

*4.901515 57.88 PK2 34 -47.67 44.21 - - 74 -29.79 360 199 H
*4.90463 46.8 MAv1 34 -47.7 33.1 54 -20.9 - - 360 199 H
*7.316933 56.2 PK2 35.8 -45.57 46.43 - - 74 -27.57 360 199 H
*7.317083 44.47 MAv1 35.8 -45.57 34.7 54 -19.3 - - 360 199 H
*4.876296 57.73 PK2 34 -47.55 44.18 - - 74 -29.82 360 200 \
*4.877784 46.33 MAv1 34 -47.62 32.71 54 -21.29 - - 360 200 \4
*7.324417 56.66 PK2 35.8 -45.59 46.87 - - 74 -27.13 360 101 \
*7.324628 44.57 MAv1 35.8 -45.6 34.77 54 -19.23 - - 360 101 \
9.735185 45.25 MAv1 36.8 -45.49 36.56 - - - 360 101 \4
9.735353 56.92 PK2 36.8 -45.48 48.24 - - - 360 101 \
9.780621 55.96 PK2 36.9 -45.42 47.44 - - - 360 101 H
9.780704 44 .46 MAv1 36.9 -45.41 35.95 - - - 360 101 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14982479-E5V1

DATE: 7/31/2024

HIGH CHANNEL RESULTS

| 5gFRE_Chamber B3-RDE-A 2024 Jul 24 8@:B3:32
Rodicted Emissions 3-Meters
Conf iguration: EUT Only
11a Mode:  Thread 2475MHz 17x
Tested By: 24489 AL
188
s 98
o
®
2 Bd
3 Peok Limit (dBuU/m)
3
% 7@
T
¥ 60
s Avg Limit (dBuU/md
5 5@
e 3 s
4Bl - "
1 b e D e L
L s ” et
39 -
1 18 18
Frequency (GHz)
Ronge (GHz) RBU/UBU Ref/fttn Det Avg Mode Sueep Pis #Sups/Made  Position Range (GHz) RBU/UBU Ref/Attn  Det fvg Mode Position
1:1-3 1MC-3dB) /30 138/24 PERK 47msec(futo) 6008 MAXH @-368deg: 3:3-18 IMC=3dB) /38 112718 PERK. B-368degs H
FCC Parti5C 2.46Hz RSE.TST jv4323 {8 Apr 2823
| 5gFRE_Chamber B3-RDE-A 2024 Jul 24 ©99:83:32
Rodicted Emissions 3-Meters
Conf iguration: EUT Only
11e Mode:  Threod 2475MHz 1Tx
Tested By: 24489 AL
188
N 96
[ia}
el
=
8o
£ Peak Limit C(dBuU/m)
>
2 70
S
F
5 Avg Limit (dBul/m)
C
2 sg
6
48 i
4 A
0,
36
1 18 18
Frequency (GHz)
Ronge (GHz) RBU/VBU Ref/Attn Det Avg Mode Sueep Pts #Sups/Made  Position Ronge (GHz) RBU/VBY Ref/Attn  Det fvg Mode Sweep Pis #Sups/Mode  Position
FCC Parti5C 2.46Hz RSE.TST jv4323 18 Apr 26823
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REPORT NO: 14982479-E5V1

DATE: 7/31/2024

RADIATED EMISSIONS

Marker Frequency Meter Det 226673 ACF Gain/Loss Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 *3.884147 57.7 PK2 33.5 -47.14 44.06 - - 74 -29.94 0 199 H
1 * 3.886529 46.09 MAv1 33.5 -47.01 32.58 54 -21.42 - - 0 199 H
2 * 8.225905 55.85 PK2 36 -44.94 46.91 - - 74 -27.09 0 199 H
2 * 8.225879 44.29 MAv1 36 -44.94 35.35 54 -18.65 - - 0 199 H
3 * 11.839078 54.01 PK2 38.6 -42.83 49.78 - - 74 -24.22 0 101 H
3 * 11.837736 42.42 MAv1 38.6 -42.84 38.18 54 -15.82 - - 0 101 H
4 *3.888575 57.53 PK2 33.5 -46.89 44.14 - - 74 -29.86 0 198 \4
4 *3.891388 45.92 MAv1 33.5 -47.04 32.38 54 -21.62 - - 0 198 Vv
5 * 8.154207 55.25 PK2 36 -44.6 46.65 - - 74 -27.35 0 101 \4
5 * 8.155764 44.09 MAv1 36 -44 .61 35.48 54 -18.52 - - 0 101 Vv
6 *11.817493 53.54 PK2 38.6 -42.99 49.15 - - 74 -24.85 0 101 \4
6 *11.818917 424 MAv1 38.6 -43.01 37.99 54 -16.01 - - 0 101 Vv

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

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14982479-E5V1

DATE: 7/31/2024

10.1.4.
EMISSIONS

ANT4, 802.15.4 LOW POWER, HARMONICS AND SPURIOUS

LOW CHANNEL RESULTS

| 5gFRE_Chomber B3-RDE-C 20824 Apr 24 23:19:30
Rodioted Emissions 3-Meters
Configuration: EUT Only
e Mode : Thread 2485MHz 1Tx
Tested By: 28501
1868
s 98
el
®
2 80
< Peak Limit C(dBuU/m)
3 |
5 78 ‘
o
¥ 60
5 Avg Limit (dBuU/m)
N
5 59
) o
48 i, Y aeiitdl
PO i ST 1 ™~
. - s
Wy o
36
1 1a 18
Frequency (GHz)
Ronge (GHz) REBU/VBU Ref/Attn Det fvg Mode Sueep Pts #Sups/Made  Position Range (BHz) REU/UBU Ref/fitin  Det Avg Mode Sweep Pis #Sups/Mode  Position
1 i IMC=3dB) /38K 138/24 ERK 47msec(futo)  GABI MAX 8-36Bdegs H 3:3-18 1MC-3dB) /38K 112718 PERK SBnsec(Auto) 18800  MAXH B-368degs
FCC Parti5C 2.46Hz RSE.TST 18172 14 Sep 2823
| 5 RE_Chamber B3-RDE-C 2024 Apr 24  23:19:30
Rodioted Emissions 3-Meters
Conf iguration: EUT Only
e Mode : Thread 2485MHz 1Tx
Tested By: 28501
1868
~ 9B
>
o
=
8B
& Peak Limit (dBuU/m
N
>
& 70
S
F
2 Avg Limit (dBuU/m)
C
2 sp
6
. Q
40 g 2
38
1 1a 18
Frequency (GHz)
Ronge (GHz) RBU/VBY Ref/Attn  Det Avg Mode Sueep Pts #Sups/Made  Position Range (BHz) REU/UBU Ref/ftin  Det Avg Mode Sweep Pis #Sups/Mode  Position
FCC Parti5C 2.46Hz RSE.TST 18172 14 Sep 2823
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

RADIATED EMISSIONS

Frequency Meter Det 223084 ACF Gain/Loss Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) 3m (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) dBuV/m)
* 13.388498 58.52 PK2 39.1 -44.4 53.22 - - 74 -20.78 263 125 H
*13.388154 46.77 MAv1 39.1 -44.33 41.54 54 -12.46 - - 263 125 H
*8.198379 56.83 PK2 35.8 -44.1 48.53 - - 74 -25.47 0 189 \4
* 8.196405 44 .61 MAv1 35.9 -44.12 36.39 54 -17.61 - - 0 189 \
*13.36785 58.77 PK2 39.1 -44.5 53.37 - - 74 -20.63 213 101 \4
*13.36853 46.96 MAv1 39.1 -44.5 41.56 54 -12.44 - - 213 101 \
5.269376 46.26 MAv1 34.3 -46.76 33.8 - - - - 105 184 H
5.269985 57.96 PK2 34.3 -46.7 45.56 - - - - 105 184 H
6.225044 44.29 MAv1 35.2 -45.2 34.29 - - - - 251 165 \
6.226187 56.35 PK2 35.2 -45.2 46.35 - - - - 251 165 \4
9.745446 58.25 PK2 36.9 -44.84 50.31 - - - - 239 154 H
9.747247 46.19 MAv1 36.9 -44.8 38.29 - - - - 239 154 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14982479-E5V1

DATE: 7/31/2024

MID CHANNEL RESULTS

WZQFRE Chomber B3-RDE-C 2824 Apr 24 23:45:47
Radioted Emissions 3-Meters
Conf iguration: EUT Only
e Mode : Thread 244BMHz 1Tx
Tested By: 28501
1868
s 99
o
=
2 86 - -
N Peak Limit CdBuU/m)
3
5 7o
o
¥ 60
8 Avg Limit C(dBuU/m)
5 59
" W SYP M
4@WMWM i a oo
e e STV R : *
1 s
1 18 18
Frequency (GHz)
Ronge (GHz) RBU/VBY Ref/Attn  Det Avg Mode Swee Pts #Sups/Made  Position Range (BHz) REU/UBU Ref/Atin  Det Avg Mode Sweep Pis #Sups/Mode  Position
1:1-3 IMC-3d8)/30k  138/24 PERK - 47msec(futo)  60BB MAXH 8-368degs H 3:3-18 IMC-3cB) /38K 112718 PERK - 35Bmsec(Auto) 18808  MAXH B-368degs H
FCC Porti5C 2.46Hz RSE.TST 18172 14 Sep 2023
| 2 RE_Choember B3-RDE-C 20824 Apr 24 23:45:47
Radioted Emissions 3-Meters
Configuration: EUT Only
e Mode : Thread 244BMHz 1Tx
Tested By: 28501
188
~ 98
[ia]
o
©
~ 8o
: Peak Limit (dBul/m)
3
e 79
£
R
2 Avg Limit (dBuU/m)
v
BT
&
40 4 2
@
36
1 a 18
Frequency (GHz)
Ronge (GHz) REU/UBU Ref/Attn Det Avg Mode Sueep Pts #Sups/Made  Position Range (BHz) REU/UBU Ref/fitin  Det fvg Mode Sweep Pis #Sups/Mode  Position
FCC Parti5C 2.46Hz RSE.TST 18172 14 Sep 2823
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

RADIATED EMISSIONS

Frequency Meter Det 223084 ACF Gain/Loss Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) 3m (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) dBuV/m)
*4.815623 58.1 PK2 33.7 -47.56 44.24 - - 74 -29.76 360 200 H
*4.817674 46.34 MAv1 33.7 -475 32.54 54 -21.46 - - 360 200 H
*12.036074 56.28 PK2 38.4 -43.3 51.38 - - 74 -22.62 230 272 H
*12.034061 44.69 MAv1 38.4 -43.3 39.79 54 -14.21 - - 230 272 H
*13.395287 58.05 PK2 39.1 -44.36 52.79 - - 74 -21.21 66 170 \
*13.396271 46.55 MAv1 39.1 -44 47 41.18 54 -12.82 - - 66 170 \4
6.245715 56.65 PK2 35.2 -45.13 46.72 - - - - 150 140 \
6.248012 44.33 MAv1 35.2 -45.1 34.43 - - - - 150 140 \4
8.690181 56.42 PK2 35.9 -44.22 48.1 - - - - 2 200 \
8.693037 45 MAv1 35.9 -44.4 36.5 - - - - 2 200 \4
8.696138 45.14 MAv1 35.9 -44.2 36.84 - - - - 322 111 H
8.69721 57.04 PK2 35.9 -44.2 48.74 - - - - 322 111 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14982479-E5V1

DATE: 7/31/2024

HIGH CHANNEL RESULTS

FRE Chomber B83-RDE-C

2024 Apr 25 80:85:15

1268
Rodioted Emissions 3-Meters
- Configuration: EUT Only
Mode : Threod 2475MHz 1Tx
Tested By: 28501
188
s 99
el
=
2 8@
3 Peak Limit (dBuU/m)
J
3 78
E
Tt 668
5 Avg Limit CdBuU/m)
N
C
o 58
M
T wov
4@~mewwﬂ" *WNmWW#W-W g
1 b photiupi
MRRRWPAR T T L el
368
1 18 18
Frequency (GHz)
Range (6Hz) REW/UB Ref/Attn Dot Avg Mode Sueep Pte  Foups/ade FPosition  |Range (Gz) REU/UBlI Ref/Attn Dt Avg fode Sueep P #5upolliode
1:1-3 INC-3B)/30 13024 PERK - 47nsec(Auto) 6OBB  NAXH 0-36Bdegs H  [3:3-18 IHC-3B2/30k  112/1B PERK - I5fnsec (Auto) 1080 HAXH

FCC Parti5C 2.4GHz RSE.TST 18172 14 Sep 2823

HORIZONTAL

WZQFRE Chomber B3-RDE-C 2024 Apr 25 88:85: 15
Rodioted Emissions 3-Meters
Configuration: EUT Only
e Mode : Thread 2475MHz 1Tx
Tested By: 28501
100
~ 9@
[ia}
o
©
T 8o
£ Peak Limit (dBuU/m
3
o 78
£
5 60
2 Avg Limit C(dBuU/m)
?
2 5o
6
a
48 ................ o 5
a &
a
38
1 18 18
Frequency (GHz)
Rarge (610 FEW/UB Ref/fittn Dot fivg Fode Seep Pte  Foupoffade Position  [Range (G0 REU/UU Ref/fttn Dt fivg Mode Seeep Ple  Fupo/Mode Position
FCC Parti5C 2.46Hz RSE.TST 18172 14 Sep 2823

VERTICAL
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

RADIATED EMISSIONS

Frequency Meter Det 223084 ACF Gain/Loss Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) 3m (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) dBuV/m)

*4.690234 57.74 PK2 33.7 -47.58 43.86 - - 74 -30.14 0 200 H
*4.692478 46.25 MAv1 33.7 -47.55 324 54 -21.6 - - 0 200 H
* 8.439557 55.93 PK2 35.7 -44.3 47.33 - - 74 -26.67 64 200 H
* 8.438041 44.27 MAv1 35.7 -44.2 35.77 54 -18.23 - - 64 200 H
* 4.876546 57.92 PK2 33.7 475 44.12 - - 74 -29.88 297 195 \
*4.875687 46.09 MAv1 33.7 -47.5 32.29 54 -21.71 - - 297 195 \4
*13.373078 57.93 PK2 39.1 -44.41 52.62 - - 74 -21.38 357 154 \
* 13.374855 46.51 MAv1 39.1 -44.5 41.11 54 -12.89 - - 357 154 \4

8.695175 56.64 PK2 35.9 -44.36 48.18 - - - - 289 105 \

8.695881 45.17 MAv1 35.9 -44.22 36.85 - - - - 289 105 \4
12.942366 58.09 PK2 39.3 -44.46 52.93 - - - - 128 110 H
12.943521 46.35 MAv1 39.3 -44.5 41.15 - - - - 128 110 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

10.1.5. ANT3, 802.15.4 HIGH POWER BANDEDGE

Low Channel
HORIZONTAL RESULT

IE:FRE Chomber B3-RDE-B 2824 Jul 23 15:87:339
Restricted Bandedge
s Configuration: EUT Only
Mode: 2485MHz 1Tx
Tested By: 186172 E
185 i
g 9 -
o
. |
~ 85 f !
£ A
> / \
2 Peak Lim{t C(dBuU/m
l 75 |
T \\
T 65
& i
N |
Ié 55 Averaoge Limit (dBulU/m) 2 \/ \\tw ; i
TN TPY Y R TRV ORI 30 O TR PN VSR AR YPP YWY DTN T TTRITY PATPPYITY v e bl ik
o o e T \ .
a5 . ) -
Py rre a “"‘M o " " ,d e
3!:
2. 31 T3 1TMHz/ 2.441
Frequency (GHz)
Ronge (GHi) REU/UBN Ref/Attn Dot fvg Node Sueep Pts  Foups/fods Position Ronge (6r) REW/UB Ref/Attn Dot fvg Mode Sucep Pts  foups/liode Position
1:2.31-2.441 THC-3dB)/ 3N 136/30 PERK - Busec(futo) 8800 MAXH 73 degs 129 e H 2:2231-2.441 1M(=3dB) /34 136/38 AVER Pur fvg (RMS) Brsec(Auto) 6888 180TAUG 73 degs H
Low CH BE - H.TST jv4323 3 Jun 2824
Marker Frequency Meter Det 230300 ACF Gain/Loss Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuY) (dBuVim) (dB)
1 *2.39 61.7! Pk .2 -41.5 52.4 - - 74 -21.51 7 H
2 *2.354742 63.: Pk 3 -41.57 54. - - 74 -19.65 7 H
3 *2.39 50.! RMS .2 -41.5 41.6¢ 54 -12.32 - - 7 H
4 * 2.330586 52.24 RMS 3 -41.6 42.74 54 -11.26 7 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

VERTICAL RESULT

IE:FR’E Chomber B3-RDE-B 2824 Jul 23 15:22:58
Restricted Bandedge
s Configuration: EUT Only
Made: 2485MHz 1Tx
Tested By: 186172 EZ
185
N g5 ‘c”
g ]
o |
)
= o5
S
~
3 Peck Lim{t (dBuU/m
@ 75
o |
d |
- I
: s -
s |
v : |
o Average Limit (dBulUys/m) 2 \
S 55 ) ‘
FEPPYIRGY N T FTRF VU SPNTIPETIV I T SRR ST PO T T FORETSY TR« A Y YA Y RT3 PN YT [APAT Y U P, OO O 1P LT bbb AR
45 4
8 3
35
2. 31 13. 1MHz/ 2.441
Frequency (GHz)
Ronge (@) [ Ref/Attn Dot fvg fode Sueep Pta  Fps/lode Fosition Fonge (@) ] Ref/Attn Dot fvg Hode Seeep Pis  ¥oups/liode FPosition
2731-2.44 MC-3080/0 136 K Shsec(futo He 4 degs 125 cn L
Low CH BE - U.TST jv4323 3 Jun 2024

Marker Frequency Meter Det 230300 ACF Gain/Loss Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GH2) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
1 *2.39 61.96 Pk 322 -41.5 52.66 - - 74 -21.34 144 125 Vv
2 *2.365158 63.79 Pk 321 -41.5 54.39 - - 74 -19.61 144 125 Vv
3 *2.39 50.71 RMS 32.2 -41.5 41.41 54 -12.59 - - 144 125 \
4 *2.361522 51.73 RMS 321 -41.6 42.23 54 -11.77 - - 144 125 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

High CHANNEL
HORIZONTAL RESULT

IE:FRE Chamber B3-RDE-B 2024 Jul 23 15:32:48
Restricted Baondedge
. Configuration: EUT Only
Made: 2475MHz 1Tx
,\ Tested By: 186172 EZ
{

185 i
5 95 / \
o]
s n
- -
= 85 —
<
>
% 75 | Peaki Limit (dBUU/m)
E ] \
¥ 65 ‘ T
]
i b
c | | Averdge Limit (HBUU/m) >
o 55 .
T itk L TR muw, o T TTe T T TR PR i PR " " T Quuw“.\ YW TV SRy PRI Ty emoe ETE ORIy I |

' y | ’ "
- J ,
— e Mvipi
Y " G # ’
35
2.441 12.2MHz/ 2.563
Frequency (GHz)
Ronge () REU/VE Ref/Rttn  Det_fvg fode Sueep Pts  Fups/lode FPosition Fonge (@) REI/EN Ref/Attn Dot fvg Hode Pta  ¥oups/liode FPosition
1:2.441-2.563 -3/ 136/8 PERK - Sasecthutc) 8088 MAXH 68 degs 3% om H  [2:2.441-2.563  IHC-3B)/3H 136/38  AUER Pur Aug RS 9808 10ATAVG 68 dege F

High CH BE - H.TST jv4323 3 Jun 20824

Marker Frequency Moter Det 230300 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuv/m)
1 *2.4835 62.65 Pk -41.5 53.35 - - 74 -20.65 6 6 H
3 *2.4835 51.74 RMS -41.5 42.44 54 -11.56 - - 6 6 H
4 *2.484834 52.09 RMS -41.5 42.79 54 -11.21 - - 6 6 H
2 2.527174 63.64 Pk -41.38 54.56 - - 74 -19.44 6 6 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14982479-E5V1

DATE: 7/31/2024

VERTICAL RESULT

| 557 RE Chamber B3-RDE-B 2024 Jul 23 15:42:01
Restricted Bandedge
- Configuration: EUT Only
H Made: 2475MHz 1T
. Tested By: 186172 EZ
1 @l: “\
N 9’:
m
g i
85 !
G I
I
033 75 | Peak! Limit C(dBul/m)
2
8 65
"
3%, / \ PAveroge Limit (dBuU/m)
55 I kil W Ly g PR i (owTr—rT v e Py e
s 4
4 3 4
3!:
2.441 12.2MHz/ 2.563
Frequency (GHz)
Renge: (GHx‘) RB‘WUBU " Rsuf/ﬂu.n DeL' fvg Mode ‘Swa=p F‘G:? #S‘Vps/Mude ”Pus\“un“ ‘ Range (GHz) REU/UBI Ref/fittn  Det Fvg Mode Sueep Pts #Sups/Mode  Position
High CH BE - V.TST jv4323 3 Jun 2624
Marker Frequency Meter Det 230300 ACF Gain/Loss (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.4835 62.31 Pk 415 53.01 - 74 20.99 7 v
2 * 2483812 64.55 Pk 415 55.25 - - 74 -18.75 7 v
3 *2.4835 51.21 RMS 415 41.91 54 -12.09 - - 7 v
4 2.511113 51.9 RMS 414 42.7 54 11.3 7 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
Page 61 of 87
UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

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




REPORT NO: 14982479-E5V1 DATE: 7/31/2024

10.1.6. ANT3, 802.15.4 LOW POWER BANDEDGE

LOW CHANNEL
HORIZONTAL RESULT

1ZEFRE Chamber B3-RDE-B 2824 Jul 13 22:17:86
Restricted Bondedge
- Config: EUT Only
" Mode: ~2485MHz 17x
Tested By: 253689
185
~ gE
w
§ / [\‘\
~ 85 / |
€ i
~ ¥ |
>
2 Peak Lim{t C(dBuU/m) / \
o 75 :
*E 65 |
: B
§ ool fverage Limit CdBulim) ‘/ \
T TP AT OQOPTPRIREY N AU P TP TRFTT AT VPR T PR Y WY I TH YT A TP OV (WO S TFNTTR P T A RO / \\uhl_w“:m Lt bl
a5 \
. o . 3 i LW
BE
2. 31 13, IMHz/ 2.441
Frequency (GHz)
Range (Gi) REW/UBH Ref/Attn Dol fivg Mods Sueop Fte  ¥owpellode Position Range (6) REU/EU Ref/Attn Dol fug Modk ) Fte  Foupslfode Position
1:2.31-2.441 1M(-3dB2/3M 136/30 (I Bnsec(futo)  BEAO MAXH 185 degs 283 cm H 2:2.31-2.441 1M(-3dB2 /3 136/38 AVER Pur Avg(RMS)  SBmeec(Auto)  BEER 188TAUG 185 degs H
Low CH BE - H.TST jv4323 3 Jun 2024
Marker Frequency Meter Det 230300 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.39 61.22 Pk 32.2 -41.5 51.92 - - 74 -22.08 105 283 H
2 *2.347372 63.72 Pk 32.1 -41.56 54.26 - - 74 -19.74 105 283 H
3 *2.39 50.64 RMS 32.2 -41.5 41.34 54 -12.66 - - 105 283 H
4 * 2.347258 51.73 RMS 32.1 -41.57 42.26 54 -11.74 - - 105 283 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

VERTICAL RESULT

1EEFRE Chamber B3-RDE-B 2824 Jul 13 22:25:42
Restricted Bandedge
. Config: EUT Only
Mode: 2485MHz 1Tx
Tested By: 25368
185
~ 95
)
o
©
= 85
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3 Peck Lim{t (dBuU/m)
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E
S ool Averoge Bimit CdBuU/m) | |
YR 7 TR TR PV N TN TR TSN Y P Ao TR R TP B RPN PR b LR TR "! PRI
45 ¢4 3
& o
35
2. 31 13, TMHz/ 2.441
Frequency (GHz)
Fonge (@) REU7URH Ref/Etn Dot fivg Hode Sueep Pta  Wops/liode Fosition Fonge (@) ] Ref/Attn Dot fvg flode Sueep Pta  Woups/liode FPosition
1:231 INC-3d8I/3H 136/ PERK Sucec futo) 808 M 28 dege 228 cn |
Low CH BE - U.TST jv4323 3 Jun 2824

Marker Frequency Meter Det 230300 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 61.42 Pk 32.2 -41.5 52.12 - - 74 -21.88 128 228 \
2 *2.323642 64.04 Pk 32.1 -41.5 54.64 - - 74 -19.36 128 228 Vv
3 *2.39 50.85 RMS 32.2 -41.5 41.55 54 -12.45 - 128 228 \
4 *2.341526 51.7 RMS 32.1 -41.5 42.3 54 -11.7 - - 128 228 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

HIGH CHANNEL
HORIZONTAL RESULT

| 55RE_Chomber B3-RDE-B 2024 Jul 13 22:43:32
Restricte ' ™ '‘edge
- Config: EUT Onl
i Mode: 2475MHz 1Tx
Tested By: 25369
185
3 % A
e
- / \
~
Dj I
g 75 ; Peoki Limit (dBUU/m)
© |
T 65 "
Q
N
5 - // PAverdge Limit C(HBUU/m)
T 5 T AWH‘ i el Wg \WAIII‘HUH‘TVWTW.M\L!““ T AR e e PP PRI Y T WWW
N - A
, oneert) Mo s
BE
2.441 12.2MHz/ 2.563
Frequency (GHz)
Range (GHz) REBU/UBW Ref/fttn  Det Avg Mode Sweep. Pts #5wps/Made  Position Range (GHz) RB/UBI Ref/fttn  Det Pts #5ups/Made  Position
1:2.441-2.563 1M(-3dB2/3M 136/30 PERK - Bnsec(futo)  BEAO MAXH 287 degs 264 cm H 2:27441-2.563 1M(-3dB) /3 136738 AUER L) 168TAUG 287 degs H
High CH BE - H.TST jv4323 3 Jun 2824
Marker Frequency Meter Det 230300 ACF GainlLoss (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.4835 60.92 Pk 32.2 415 51.62 B - 74 22.38 287 264 H
2 *2.484529 64.27 Pk 32.2 415 54.97 B - 74 -19.03 287 264 H
3 *2.4835 50.7 RMS 32.2 415 414 54 12.6 - - 287 264 H
4 2.541312 51.63 RMS 32.3 41.3 42.63 54 11.37 - - 287 264 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

VERTICAL RESULT

1EEFRE Chamber B3-RDE-B 2824 Jul 13 22:35: 11
Restricte ' 7 ledge
. Config: EUT Only
Made: 2475MHz 1Tx
Tested By: 25368
185
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8 75 Peaki Limit (dBul/m)
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& / i Averope Limit (dBul/m) >
3 55 |
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a5 4
3 4
= el
35
2.441 12 2MHz/ 2.563
Frequency (GHz)
Ronge (@) REU7URH Ref/Etn Dot fivg Hode Sueep Pta  Fps/liode FPosition Fonge (@) ] Ref/Attn Dot fvg flode Sueep Pta  Woups/liode Fosition
124412563 INCIB/M  136/30 PEMK osecthutc) 8088 M 67 dege 131 cn |
High CH BE - U.TST jv4323 3 Jun 2824
Marker Frequency Meter Det 230300 ACF Gain/Loss (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.4835 62 Pk 32.2 -41.5 52.7 - - 74 -21.3 267 131 \
3 *2.4835 50.96 RMS 32.2 -41.5 41.66 54 -12.34 - - 267 131 Vv
2 2.552645 63.52 Pk 32.3 -41.26 54.56 - - 74 -19.44 267 131 \
4 2.555054 51.58 RMS 32.3 -41.21 42.67 54 -11.33 - 267 131 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14982479-E5V1

DATE: 7/31/2024

10.1.7.
EMISSIONS

LOW CHANNEL RESULTS

ANT3, 802.15.4 HIGH POWER, HARMONICS AND SPURIOUS

| 5 RE_Chomber B3-RDE-A 20824 Jul 24 ©99:38:57
Rodicted Emissions 3-Meters
Conf iguration: EUT Only
e Mode:  Thread 24BSMHz 1Tx
Tested By: 24489 AL
1098
s 98
el
®
2 80
3 Peak Limit (dBuU/m)
]
5 78
T
2 60
9 Avg Limit (dBuU/m2
5 59
48l porka2 - j'wu.mwwm
1 i _““ "
i
36
1 ] 18
Frequency (GHz)
Ronge (GHz) REBU/UBU Ref/fittn Det Avg Mode Sueep Pis #Sups/Made  Position Range (GHz) RBL/UBU Ref/ftin  Det fvg Mode Sweep Pis #Sups/Mode  Position
123 1M(-3dB)/30k 138724 PERK - {Tnacc(ute) 6088 MAXH 0-360degs H  [3:3-18 M(-3dB)/3Bk  112/18  PERK - 350nsec(futa) 18088 MAXH B-360degs H
FCC Parti5C 2.46Hz RSE.TST jv4323 19 Apr 2823
| 5 RE_Chomber B3-RDE-A 2024 Jul 24 @@:38:57
Rodicted Emissions 3-Meters
Conf iguration: EUT Only
e Mode:  Thread 24BSMHz 1Tx
Tested By: 24489 AL
188
~ 9B
>
o
©
8o
£ Pe mit (dBuU/m)
>
o 70
S
% 60
> Avg Limit (dBuU/m>
C
S 5@
408 5 g~
4 Q
yn}
36
1 18 18
Frequency (GHz)
Ronge (GHz) RBU/UBU Ref/fittn Det Avg Mode Sueep Pis #Sups/Made  Position Range (GHz) RBU/UBU Ref/Atin  Det fvg Mode Sweep Pis #Sups/Mode  Position
FCC Parti5C 2.46Hz RSE.TST jv4323 18 Apr 2823
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REPORT NO: 14982479-E5V1

DATE: 7/31/2024

RADIATED EMISSIONS

Marker Frequency Meter Det 226673 ACF Gain/Loss Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 * 4775482 58.87 PK2 34.1 -48.2 4477 - - 74 -29.23 0 101 H
1 *4.77536 47.17 MAv1 34.1 -48.21 33.06 54 -20.94 - - 0 101 H
2 * 8.190025 55.62 PK2 36 -44.75 46.87 - - 74 -27.13 0 101 H
2 *8.187198 44.21 MAv1 36 -44.78 35.43 54 -18.57 - - 0 101 H
3 * 11.383299 55.03 PK2 38.1 -42.88 50.25 - - 74 -23.75 0 200 H
3 *11.383715 42.93 MAv1 38.1 -42.88 38.15 54 -15.85 - - 0 200 H
4 * 4769573 59.13 PK2 34.1 -48.22 45.01 - - 74 -28.99 0 199 \4
4 * 4767275 47.28 MAv1 34.1 -48.11 33.27 54 -20.73 - - 0 199 Vv
5 *8.19924 56.2 PK2 36 -44.88 47.32 - - 74 -26.68 0 199 \4
5 *8.198282 44.23 MAv1 36 -44.88 35.35 54 -18.65 - - 0 199 Vv
6 *11.371221 54.41 PK2 38 -43.01 49.4 - - 74 -24.6 0 199 \4
6 * 11.370736 42.99 MAv1 38 -43.02 37.97 54 -16.03 - - 0 199 Vv

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

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14982479-E5V1

DATE: 7/31/2024

MID CHANNEL RESULTS

| 5gFRE_Chamber B3-RDE-A 2024 Jul 24 @1:18:45
Rodicted Emissions 3-Meters
Conf iguration: EUT Only
11a Mode:  Thread 244BMHz 17x
Tested By: 24489 AL
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1:1-3 1MC-3dB) /30 138/24 PERK 47msec(futo) 6008 MAXH @-368deg: 3:3-18 IMC=3dB) /38 112718 PERK. B-368degs H
FCC Parti5C 2.46Hz RSE.TST jv4323 {8 Apr 2823
| 5gFRE_Chamber B3-RDE-A 2024 Jul 24  B1:18:45
Rodicted Emissions 3-Meters
Conf iguration: EUT Only
11e Mode:  Threod 244BMHz 1Tx
Tested By: 24489 AL
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Ronge (GHz) RBU/VBU Ref/Attn Det Avg Mode Sueep Pts #Sups/Made  Position Ronge (GHz) RBU/VBY Ref/Attn  Det fvg Mode Sweep Pis #Sups/Mode  Position
FCC Parti5C 2.46Hz RSE.TST jv4323 18 Apr 26823
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REPORT NO: 14982479-E5V1

DATE: 7/31/2024

RADIATED EMISSIONS

Marker Frequency Meter Det 226673 ACF Gain/Loss Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m;

1 *4.722005 58.46 PK2 34.1 47.97 44.59 - - 74 29.41 0 101 H
1 *4.723946 47.06 MAVT 34.1 -48.02 3314 54 -20.86 - - 0 101 H
2 *8.117669 55.08 PK2 36 -44.02 47.06 - - 74 26.94 0 198 H
2 *8.117201 43.68 MAVT 36 -44.01 35.67 54 1833 - - 0 198 H
3 *11.851558 | 53.73 PK2 38.6 42.74 4959 - - 74 24.41 0 198 H
3 *11.852824 | 42.29 MAVT 386 42.71 38.18 54 15.82 - - 0 198 H
4 *4.719674 58.83 PK2 34.1 -48.16 4477 - - 74 29.23 0 101 v
4 *4.719175 47.03 MAVT 34.1 48.19 3294 54 -21.06 - - 0 101 v
5 *8.139152 55.22 PK2 36 4437 46.85 - - 74 27.15 0 198 v
5 *8.137647 43.97 MAVT 36 44.32 3565 54 -18.35 - - 0 198 v
6 *11.835578 54.1 PK2 38.6 ~42.89 49.81 - - 74 24.19 0 198 v
6 11.832428 | 42.24 MAVT 386 42.93 37.91 54 -16.09 - - 0 198 v

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

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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DATE: 7/31/2024

HIGH CHANNEL RESULTS

| 5gFRE_Chamber B3-RDE-A 2024 Jul 24  @1:53:21
Rodicted Emissions 3-Meters
Conf iguration: EUT Only
11a Mode:  Thread 2475MHz 17x
Tested By: 24489 AL
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1:1-3 1MC-3dB) /30 138/24 PERK 47msec(futo) 6008 MAXH @-368deg: 3:3-18 IMC=3dB) /38 112718 PERK. B-368degs H
FCC Parti5C 2.46Hz RSE.TST jv4323 {8 Apr 2823
| 5gFRE_Chamber B3-RDE-A 20824 Jul 24  B81:53:21
Rodicted Emissions 3-Meters
Conf iguration: EUT Only
11e Mode:  Threod 2475MHz 1Tx
Tested By: 24489 AL
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Page 70 of 87
UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

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




REPORT NO: 14982479-E5V1

DATE: 7/31/2024

RADIATED EMISSIONS

Marker Frequency Meter Det 226673 ACF Gain/Loss Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 * 4769003 59 PK2 34.1 -48.16 44.94 - - 74 -29.06 0 101 H
1 * 4.768588 47.2 MAv1 34.1 -48.13 33.17 54 -20.83 - - 0 101 H
2 * 8.218558 56.08 PK2 36 -44.97 47.11 - - 74 -26.89 0 101 H
2 *8.219107 44.34 MAv1 36 -44.98 35.36 54 -18.64 - - 0 101 H
3 *11.72847 54.8 PK2 38.5 -42.98 50.32 - - 74 -23.68 0 198 H
3 *11.727427 42.71 MAv1 38.5 -42.95 38.26 54 -15.74 - - 0 198 H
4 * 4735423 59.2 PK2 34.1 -48.31 44.99 - - 74 -29.01 0 198 \4
4 * 4734675 47 MAv1 34.1 -48.29 32.81 54 -21.19 - - 0 198 Vv
5 * 8.205146 55.86 PK2 36 -44.91 46.95 - - 74 -27.05 0 101 \4
5 * 8.206406 44.49 MAv1 36 -44.94 35.55 54 -18.45 - - 0 101 Vv
6 * 11.598331 54.06 PK2 38.3 -43.11 49.25 - - 74 -24.75 0 199 \4
6 * 11.596909 42.49 MAv1 38.3 -43.06 37.73 54 -16.27 - - 0 199 Vv

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

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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10.1.8. ANT3, 802.15.4 LOW POWER, HARMONICS AND SPURIOUS
EMISSIONS

LOW CHANNEL RESULTS

1ZBFRE Chomber B3-RDE-C 2824 Apr 24 22:38:57
Rodioted Emissions 3-Meters
Configuration: EUT Only
e Mode : Thread 24B5MHz 1Tx
Tested By: 28501
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15173 INC3E)/38 138724 PEFK ATnsec(Auto) BBB  MAX G-368deqs H 31318 IHC3B)/38k  112/1B PERK Flnsec (futo) 19008 WK 0-360degs ¢
FCC Parti5C 2.46Hz RSE.TST 18172 14 Sep 2823
WZQFRE Chomber B3-RDE-C 2024 Apr 24 22:38:57
Radioted Emissions 3-Meters
e Configuration: EUT Only
! Mode : Thread 2485MHz 1Tx
Tested By: 28501
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

RADIATED EMISSIONS

Frequency Meter Det 223084 ACF Gain/Loss Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) 3m (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) [dBuV/m

*4.803109 58.14 PK2 33.7 474 44.44 - - 74 -29.56 308 189 H
* 4.802954 46.6 MAv1 33.7 -47.4 32.9 54 -21.1 - - 308 189 H
* 13.390556 58.13 PK2 39.1 -44.3 52.93 - - 74 -21.07 35 109 H
*13.393571 46.66 MAv1 39.1 -44.44 41.32 54 -12.68 - - 35 109 H
* 8.186527 57.08 PK2 35.9 -44.1 48.88 - - 74 -25.12 116 313 \
*8.18441 44.78 MAv1 35.9 -44 36.68 54 -17.32 - - 116 313 \4
5.264828 57.89 PK2 34.3 -46.88 45.31 - - - - 289 213 \4
5.265119 46.22 MAv1 34.3 -46.9 33.62 - - - - 289 213 \
8.696518 45.19 MAv1 35.9 -44.2 36.89 - - - - 211 126 H
8.696953 56.78 PK2 35.9 -44.2 48.48 - - - - 211 126 H
12.962472 46.7 MAv1 39.3 -44.5 415 - - - - 355 101 \4
12.964388 58.13 PK2 39.3 -44.44 52.99 - - - - 355 101 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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DATE: 7/31/2024

MID CHANNEL RESULTS

| o5 RE_Chomber @3-RDE-C 2024 Apr 24  22:P1:34
Rodioted Emissions 3-Meters
Configuration: EUT Only
e Mode : Thread 244BMHz 1Tx
Tested By: 28501
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FCC Parti5C 2.46Hz RSE.TST 19172 14 Sep 20823
| o5 RE_Chamber @3-RDE-C 2024 Apr 24  22:PB1:34
Rodioted Emissions 3-Meters
Configuration: EUT Only
e Mode : Thread 244BMHz 1Tx
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REPORT NO: 14982479-E5V1 DATE: 7/31/2024

RADIATED EMISSIONS

Frequency Meter Det 223084 ACF Gain/Loss Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) 3m (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) dBuV/m)
*4.549793 57.84 PK2 33.6 -47.4 44.04 - - 74 -29.96 324 190 H
* 4.550065 46.24 MAv1 33.6 474 32.44 54 -21.56 - - 324 190 H
*8.198106 56.4 PK2 35.8 -44.1 48.1 - - 74 -25.9 15 315 \4
*8.20017 44.91 MAv1 35.8 -44.1 36.61 54 -17.39 - - 15 315 \
*13.37643 57.93 PK2 39.1 -44.46 52.57 - - 74 -21.43 49 200 \
* 13.375683 46.64 MAv1 39.1 -44.5 41.24 54 -12.76 - - 49 200 \4
5.28428 46.28 MAv1 34.3 -46.8 33.78 - - - - 347 117 \
5.286493 58.03 PK2 34.3 -46.75 45.58 - - - - 347 117 \4
6.906346 45.31 MAv1 35.7 -46.07 34.94 - - - - 25 114 H
6.90836 56.99 PK2 35.7 -46.1 46.59 - - - - 25 114 H
12.93185 46.31 MAv1 39.3 -44.4 41.21 - - - - 53 128 H
12.93424 57.73 PK2 39.3 -44.5 52.53 - - - - 53 128 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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HIGH CHANNEL RESULTS

WZQFRE Chomber B3-RDE-C 2024 Apr 24 22:56:24
Rodioted Emissions 3-Meters
- Configuration: EUT Only
Mode : Threod 2475MHz 1Tx
Tested By: 28501
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12@’:RE Chamber 83-RDE-C 2824 Apr 24 22:56:24
Rodioted Emissions 3-Meters
Configuration: EUT Only
e Mode : Thread 2475MHz 1Tx
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RADIATED EMISSIONS

Frequency Meter Det 223084 ACF Gain/Loss Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) 3m (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) [dBuV/m:
*8.143488 55.87 PK2 35.9 -43.95 47.82 - - 74 -26.18 255 178 \
*8.141127 44.46 MAv1 35.9 -43.99 36.37 54 -17.63 - - 255 178 \4
* 13.386889 58.26 PK2 39.1 -44.49 52.87 - - 74 -21.13 148 267 \
* 13.384952 46.83 MAv1 39.1 -44.5 4143 54 -12.57 - - 148 267 \4
5.506459 45.66 MAv1 34.6 -46.2 34.06 - - - - 255 119 H
5.50681 57.5 PK2 346 -46.2 459 - - - - 255 119 H
5.510008 45.75 MAv1 34.6 -46.3 34.05 - - - - 349 200 \4
5.510073 57.11 PK2 34.6 -46.3 45.41 - - - - 349 200 \
8.577906 55.61 PK2 35.8 -44.29 47.12 - - - - 137 171 H
8.578535 44 MAv1 35.8 -44.3 35.5 - - - - 137 171 H
13.886701 57.66 PK2 38.8 -43.63 52.83 - - - - 132 101 H
13.887507 45.85 MAv1 38.8 -43.65 41 - - - - 132 101 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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10.2. WORST CASE BELOW 1 GHZ

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

g:Chamber‘ B4-RDE-S 2824 Jul 15 B8:24:87
Rac | Emissions - 3 Meters
- Config: EUT + Charger
Mode: Thread 2448MHz 1Tx
Tested by: 32186 JMK
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Rorge (i) B4/ Ref/Rittn  Del fug Mods Sueep Pts  Wowps/Mode Position Farge () REW/UED Ref/Attn Dol fvg Mode Sueep Pts  Wsups/fods FPosition
1:35-1688 128C-6BI/1H 112718 PEK - OTBus/Miz 18081 WAGH  B-368dess H
FCC Part15C 30-180BMH=z.TST jv4323 18 Apr 2023 Rev 9.5 Bf May 2823

HORIZONTAL

= Chomber B4-RDE-S 2024 Jul 15 B88:24:07

9

Rac® ' | Emissions - 3 Meters
Config: EUT + Charger

85 Mode: Thread 244BMFz 1Tx
Tested by: 32186 JMK
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Ronge () REU/UB Ref/Rttn Dot fvg Node Sueep Pt Foups/fods Position ‘Ruw ) REU/UB Ref/Attn Dot fvg Pode Secep Pts  fawps/liode Position
21 30-10F 120 C-6dB/IN 112718 P e/} TR Bclege 188 cn U

FCC Part15C 38-188BMH=.TST jv4323 18 Apr 2823 Rev 9.5 81 Moy 20823

VERTICAL
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Below 1GHz Data

Marker Frequency Meter Det 81560 ACF Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
3 88.588 42.69 Pk 13.4 -31.9 24.19 43.52 -19.33 0-360 100 H
4 88.588 44.89 Pk 13.4 -31.9 26.39 43.52 -17.13 0-360 100 \%
1 198.683 42.32 Pk 18.2 -31.4 29.12 43.52 -14.4 0-360 100 H
2 198.683 38.5 Pk 18.2 -31.4 253 43.52 -18.22 0-360 100 \%
5 245728 41.95 Pk 17.3 -31.3 27.95 46.02 -18.07 0-360 100 H
6 245728 35.56 Pk 17.3 -31.3 21.56 46.02 -24.46 0-360 100 \%

Pk - Peak detector
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10.3. WORST CASE 18-26 GHZ

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

i Hz Test 3-meter (189653 a17 | Fev 9.5 81 Moy 2823
HORIZONTAL
11 =
185 1Tx
i Hz Test 3-meter (169659 N7 | Re 5 @81 Moy 2823
VERTICAL
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DATA
Marker Frequency Meter Det Horn ACF Amp/CbI Cables (dB) Corrected Peak Limit PK Margin Average Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(dBuv) (dBuV/m) dBuVim
5 20352.61 53.04 Pk 329 -61.2 16.3 41.04 74 -32.96 54 -12.96 0-360 100 H
6 20352.61 53.49 Pk 329 -61.2 16.3 41.49 74 -32.51 54 -12.51 0-360 99 \
1 22362.387 54.19 Pk 33.3 -62.1 17 42.39 74 -31.61 54 -11.61 0-360 100 H
2 22362.387 52.75 Pk 33.3 -62.1 17 40.95 74 -33.05 54 -13.05 0-360 99 \
3 24604.969 50.98 Pk 33.9 -61.8 17.9 40.98 74 -33.02 54 -13.02 0-360 100 H
4 24604.969 50.83 Pk 33.9 -61.8 17.9 40.83 74 -33.17 54 -13.17 0-360 99 \

Pk - Peak detector
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11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS
FCC §15.207 (a)
RSS-Gen 8.8
s . Conducted Limit (dBuV)
Frequency of Emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.
Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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11.1. AC Power Line With AC/DC Adapter
LINE 1 RESULTS

12@UL Fremont, CA CE Roam 2024 Jul 23 14:55:18
Conducted RFI Uoltage
EUT Config: EUT + Charger
186 Test Uolt/Freq: 120U/6BHz
Mode: Thread Worst Case
Test By: 27927 SS
92
78
~
3 L \ ‘
T B4 p—
i 5m\é§\ — FCC Port 15 c=s B Avg
C
. 9
}
> Wz wﬁ A
=)
g A\ 8 v
22l T m PV di
~ SR (U ' VY Ve el
YN A P et W —
s AN A RO B
-6
15 1 18 30
Frequency (MHz)
Ronge (¥ 2l Ref/Rttn  Det_fvg Node Sueep Pts  Woups/fode Lobel Rongs () ] Ref/Attn Dol fvg Miode Seeep Pts  fawps/fiode  Lobel
1:.15-8 Sk(-6eB) 82118 0p/Ca 15225k 133 IARIT  Line-Lt
FCCi5 CE Class B 158kHz-3@MHz Stepping LISN 175765 Ext 1@dB Pod to input of limiter.tst mf4337 12 Jul 20823 Rev 8.5 B3 Mar 2B23
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN (dB) Cbl (dB) Trns Limiter 10dB Atten Corrected FCC Part QP Margin FCC Part Av(CISPR)
(MHz) Reading (dB) (dB) Reading 15 Class B (dB) 15 Class B Margin
(dBuv) dBuvV QP  dBuV Avg (dB)
dBuVvV.
2 1725 16.03 Ca A 0 9.5 10 35.63 - - 54.84 -19.21
4 A77 15.18 Ca A A 9.4 10 34.78 - - 54.63 -19.85
6 .258 9.45 Ca 0 0 94 10 28.85 - N 515 -22.65
8 .2603 8.87 Ca 0 0 94 10 28.27 - N 51.42 -23.15
10 .3413 3.59 Ca 0 0 94 10 22.99 - N 49.17 -26.18
12 4245 1.54 Ca 0 0 9.4 10 20.94 - - 47.36 -26.42
1 .1703 32.6 Qp A 0 9.5 10 52.2 64.95 -12.75 - -
3 1793 31.28 Qp A A 9.4 10 50.88 64.52 -13.64 - -
5 .2558 27.47 Qp 0 0 94 10 46.87 61.57 -14.7 N N
7 .2603 26.03 Qp 0 0 94 10 45.43 61.42 -15.99 N N
9 .339 22.11 Qp 0 0 94 10 41.51 59.23 -17.72 N N
11 4245 18.26 Qp 0 0 9.4 10 37.66 57.36 -19.7 - -

Qp - Quasi-Peak detector
Ca - CISPR average detection
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LINE 2 RESULTS

WEBUL Fremont, CA CE Room 2824 Jul 23 14:55:18
Conducted RFI Uoltage
EUT ..., ZUT + Charger
186 Test Uolt/Freq: 120U/6BHz
Mode: Thread Uorst Case
Test By: 27927 5SS
92
78
~
w
Il L f k
I B4 —
o T FCC Port 15 Glass B A
4&] 55\153? r == vg
< = [RZ)
3 \ 2 21
\ @ 23
3 3Pl a
3 ezl N “ i - .
22
22 a 04 ‘\ -~ : ’ M,
4 A Mt s ““‘“‘“WM’/
8
-6
15 1 [z 30
Frequency (MHz)
Range (H#z) 2] Ref/Atin Dt Avg Mode Sueep Pts  Foups/fode Lobel Range (FHz) REU Ref/Attn Det Avg Mode Suesp Pts  #oups/fiode Lobel
12:.15-30 Ok (-6dE. 2/18 x 12/2.25kHz 3.3k R Line-L2
FCCI5 CE Class B 158kHz-3@MHz Stepping LISN 175765 Ext 18dB Pod to input of limiter.tst mf4337 12 Jul 2823 Rev 9.5 B3 Mar 2823
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN (dB) Cbl (dB) Trns Limiter 10dB Atten Corrected FCC Part QP Margin FCC Part Av(CISPR)
(MHz) Reading (dB) (dB) Reading 15 Class B (dB) 15 Class B Margin
(dBuv) dBuv QP dBuv Avg _dBuV (dB)
14 1725 15.35 Ca 0 0 9.5 10 34.85 - - 54.84 -19.99
16 A77 14.57 Ca 0 A 94 10 34.07 - - 54.63 -20.56
18 .2558 8.9 Ca 0 0 94 10 28.3 - - 51.57 -23.27
20 .258 8.89 Ca 0 0 9.4 10 28.29 - - 51.5 -23.21
22 .3413 3.34 Ca 0 A 9.4 10 22.84 - - 49.17 -26.33
24 4245 1.53 Ca 0 A 9.4 10 21.03 - - 47.36 -26.33
13 .1703 32.18 Qp 0 0 9.5 10 51.68 64.95 -13.27 - -
15 1793 30.96 Qp 0 A 94 10 50.46 64.52 -14.06 - -
17 .2558 26.9 Qp 0 0 94 10 46.3 61.57 -15.27 - -
19 .258 26.18 Qp 0 0 9.4 10 45.58 61.5 -15.92 - -
21 .339 21.79 Qp 0 A 9.4 10 41.29 59.23 -17.94 - -
23 4245 18.04 Qp 0 A 9.4 10 37.54 57.36 -19.82 - -
Qp - Quasi-Peak detector
Ca - CISPR average detection
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11.2. AC Power Line with Laptop
LINE 1 RESULTS

WE@UL Fremont, CA CE Room 2824 Jul 23 14:47:03
Conducted RFI Uoltage
EUT ... ... ZUT + Host
186 Test Uolt/Freq: 128U/6BHz
Mode: Thread Uorst Case
Test By: 27927 5SS
92
78
~N
w
- (- f k
I 64— —
5 — T FCE Partl 15 Glass B Avg
|
i) 50
C
) 3\
> 3
2 36 5
° % % 11
225 a S ¥ oy
- /“\)M WL/\J - 4@ ﬂ ] Q ﬁ LT ) b e
8 VAT I [T i N
-6
15 1 i1z 30
Frequency (MH=)
Range (#iz) e Ref/Atin Dot fvg Mode Sueep Pts  Woups/Mode Lobel Range (Hz) RBU Ref/Attn Dei fvg Mede Sueep Pts  Soups/Mode Lobel
1:.15-38 Ok(-6dB) 82/18 Op/Ca 15/2.25kHz 13,3 1/WRIT Line-L1
FCCIS CE Class B 15@kHz-3@MHz Stepping LISN 175765 Ext 18dB Pod to imput of limiter.tst mf4337 12 Jul 2023 Rev 9.5 B3 Mar 20623
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN (dB) Cbl (dB) Trns Limiter 10dB Atten Corrected FCC Part QP Margin FCC Part Av(CISPR)
(MHz) Reading (dB) (dB) Reading 15 Class B (dB) 15 Class B Margin
(dBuVv) dBuv QP dBuv Avg (dB)
dBuv
2 1523 2.59 Ca A 0 9.5 10 22.19 - - 55.88 -33.69
4 .2198 1.92 Ca 0 A 94 10 2142 - - 52.83 -31.41
6 .24 5.52 Ca 0 0 9.4 10 24.92 - - 52.1 -27.18
8 .3593 8.88 Ca 0 0 9.4 10 28.28 - - 48.75 -20.47
10 4785 8.22 Ca 0 0 9.3 10 27.52 - - 46.37 -18.85
12 .6023 3.98 Ca 0 0 94 10 23.38 - - 46 -22.62
1 1523 26.07 Qp A 0 9.5 10 45.67 65.88 -20.21 - -
3 .222 15.27 Qp 0 A 94 10 34.77 62.74 -27.97 - -
5 .24 10.49 Qp 0 0 9.4 10 29.89 62.1 -32.21 - -
7 .3593 10.42 Qp 0 0 9.4 10 29.82 58.75 -28.93 - -
9 4785 9.27 Qp 0 0 9.3 10 28.57 56.37 -27.8 - -
11 .6023 7.34 Qp 0 0 94 10 26.74 56 -29.26 - -
Qp - Quasi-Peak detector
Ca - CISPR average detection
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LINE 2 RESULTS

12@UL Fremont, CA CE Room 2824 Jul 23 14:47:03
Conducted RFI Uoltage
196 EUT Config: EUT + Host
Test Uolt/Freq: 1268U/6BHz
Mode: ‘st Case
Test By: 27927 5SS
92
78
~
@
o L f §
I B4 p—
N — I FCC Phrt 15 Closs B Avg
T 59 -
b 593
= B
3
> 15
5 36 &
] 7 4
©
s %R
169 f | TINNEITAIE
22p A | [ ) ) [ ” i) Erii ‘U m ‘J“'\‘h“m‘wwyu W
AN NI VJ‘ . L‘ A,/M;JL,\JMJ»«!:ML«L‘-L ATTATIE it I ‘ @M\h‘m'MMHMmm, ——
8
-6
15 1 [z 30
Frequency (MHz)
Rorge (i) RE Ref/Attn Dol fug Mods Swoep Pte  Woups/lode Label Farge () REU Ref/Atin Dot fvg Mode Swesp Pt ups/fode Lobel
o 53 Ok(-645 218 ) 16/2.25kHz 33 1R Line-L2
FCCi5 CE Class B 158kHz-3@MHz Stepping LISN 175765 Ext 1@dB Pod to input of limiter.tst mf4337 12 Jul 20823 Rev 8.5 B3 Mar 2B23

Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN (dB) Cbl (dB) Trns Limiter 10dB Atten Corrected FCC Part QP Margin FCC Part Av(CISPR)
(MHz) Reading (dB) (dB) Reading 15 Class B (dB) 15 Class B Margin
(dBuV) dBuv QP _dBuV Avg dBuV (dB)

14 1523 2.64 Ca A 0 9.5 10 22.24 - - 55.88 -33.64
16 .2198 1.93 Ca 0 A 94 10 21.43 - - 52.83 -31.4
18 .24 5.05 Ca 0 0 9.4 10 24.45 - - 52.1 -27.65
20 .3615 6.44 Ca 0 A 9.4 10 25.94 - - 48.69 -22.75
22 4785 8.16 Ca 0 0 9.3 10 27.46 - - 46.37 -18.91
24 .5978 8.7 Ca 0 A 94 10 28.2 - - 46 -17.8
13 1523 26.15 Qp A 0 9.5 10 45.75 65.88 -20.13 - -
15 .222 15.26 Qp 0 A 94 10 34.76 62.74 -27.98 - -
17 .24 10.03 Qp 0 0 9.4 10 29.43 62.1 -32.67 - -
19 .3615 8.31 Qp 0 A 9.4 10 27.81 58.69 -30.88 - -
21 4785 9.26 Qp 0 0 9.3 10 28.56 56.37 -27.81 - -
23 .5978 9.81 Qp 0 A 94 10 29.31 56 -26.69 - -

Qp - Quasi-Peak detector
Ca - CISPR average detection

Page 86 of 87

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 14982479-E5V1 DATE: 7/31/2024

12. SETUP PHOTOS

Please refer to setup photos 14982479-EP1V1

END OF TEST REPORT
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