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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: SMART PHONE
MODEL: A3212 (PARENT MODEL)
A3408, A3409, A3410 (VARIANT MODELS)
BRAND: APPLE
SERIAL NUMBER: Parent Model: H5S6Q0XWR44, KQFN75JXKL (Conducted)

H7035YC39N (Radiated)

Variant Model Conducted: J970CHYF9P (A3408), LHXH14D1WF
(A3409) KYFJV03QL6 (A3410)

Variant Model Radiated: LKQVT2W2YG (A3408), QV6H6WR6YR
(A3409), ROQQVMMXH7 (A3410

SAMPLE RECEIPT DATE: 2024/07/26, 2024/11/13

DATE TESTED: 2024/08/23 — 2024/11/20
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 3 Complies
ISED RSS-GEN Issue 5 + Al + 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 taken into account 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 duly 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:

Prepared By:

g

Chin Pang

Senior Lab Engineer
Consumer Technology Division
UL Verification Services Inc.

Francisco Guarnero

Senior Test Engineer
Consumer Technology Division
UL Verification Services Inc.
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2. TEST SUMMARY

This report contains data provided by the customer which can impact the validity of results. UL
Verification Services Inc. is only responsible for the validity of results after the integration of the data

provided by the customer.

Below is a list of the data provided by the customer:
1. Antenna gain and type (see section 6.3)

2. Cable loss (see section 6.3)

FCC Clause | ISED Clause Requirement Result Comment

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

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

15.247 (a) (2) RSS-2475.2 (a) |6dB BW Complies None.

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

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

15.247 (e) RSS-2475.2(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 C63.10:2020, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site v01r01, KDB 662911, KDB 484596 D01 V02r03, RSS-
GEN Issue 5 + A1 + A2, and RSS-247 Issue 3.

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 ISED ColriEzn FCC
CABID pany Registration
Number

Building 1: 47173 Benicia Street, Fremont, CA 94538,
O

USA
Building 2: 47266 Benicia Street, Fremont, CA 94538,

USA US0104 2324A 550739
Building 3: 843 Auburn Court, Fremont, CA 94538 USA
Building 4: 47658 Kato Rd, Fremont, CA 94538 USA
O 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 dB
Power Spectral Density 2.47 dB
Time Domain Measurements Using SA 3.39 %
RF Power Measurement Direct Method Using Power Meter %A%/?B (PK), 0.450 dB
Radio Frequency (Spectrum Analyzer) 141.16 Hz
Occupied Bandwidth 1.22%
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 451 dB

Uncertainty figures are valid to a confidence level of 95%.
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6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The Apple iPhone is a smartphone with GSM, GPRS, EGPRS, WCDMA, LTE, 5GNR1, IEEE
802.11a/b/g/n/ac/ax, Bluetooth (BT), Global Positioning System (GPS), Near-Field
Communication (NFC), 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
(MH2z) (dBm) (mW)
High Power 2402 - 2480 BLE 1M 20.58 114.29
ANT 4 Low Power 9.08 8.09
High Power 21.06 127.64
Low Power 2404 - 2478 BLE 2M 9.55 9.02
High Power 5402 - 2480 BLE 1M 20.58 114.29
ANT 3 Low Power 9.07 8.07
High Power 20.99 | 125.60
Low Power 2404- 2478 BLE 2M 9.56 9.04
'I:"%C g °\‘/’V"err 2402 - 2480 BLE 1M 273'26; 2213;21
BF, ANT4+ANT3 H?gh P?)wir 24.r 05 25.4 10
Low Power 2404- 2478 BLE 2M 7.81 6.04
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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 -1.9 -1.2

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

Loss used for Antenna 4 is 1.7
Loss used for Antenna 3 is 1.8

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 22.1.74.243
6.5. WORST-CASE CONFIGURATION AND MODE

The EUT was investigated in three orthogonal orientations X, Y and Z on ANT 4, ANT 3 and
2TX Beamforming. It was determined that X (Flatbed) was the worst-case orientation for ANT 4,
and 2TX Beamforming and Z (Portrait) for ANT 3.

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

High Power Beamforming BLE 2Mbps mode is set to maximum power per chain to cover both
SISO and MIMO modes to comply with radiated spurious emissions limits in the restricted
bands between 1GHz and 18GHz low/mid/high channel (except the band edge).

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 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 BLE and 5GHz bands. No
noticeable emission was found.

Note: ANTO and ANTL1 indicated in the Radiated test result sections are representative of ANT4
and ANTS3, respectively.
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DESCRIPTION OF TEST SETUP

6.6.
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 Al1720 C3D8417A7R93KVPAS8 DoC
I/O 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 USB-C 1 USB-C Shielded 1.0 N/A
3 AC 1 AC Un-shielded 2 N/A
I/O 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 USB 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

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

AntennafAmp

|

Spectrum Analyzer

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

TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION
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7. MEASUREMENT METHOD

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

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

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

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

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

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

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

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

Band-edge: ANSI C63.10 Subclause -11.12.2.4 & Clause 13: Peak Measurement
Band-edge: ANSI C63.10 Subclause -11.12.2.5 & Clause 13: Average Measurement

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

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

Radiated Spurious Emissions Below 30MHz: ANSI C63.10 Section 6.4 & 13

NOTE: All conducted antenna port tests for Beamforming applied the same test procedures as
BLE 1Mbps and BLE 2Mbps normal modes.
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

8. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Number Cal Due
EMI TEST RECEIVER Rohde & Schwarz ESW44 169935 2025/02/28
Antenna, Horn 1-18GHz ETS-Lindgren (Cedar 3117 79834 2025/07/31
Park, Texas)
RF Filter Box, 1-18GHz, 17 Ports UL-FR1 RATS 2 224478 2025/01/31
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179372 2025/02/28
Antenna, Horn 1-18GHz ETS-Lindgren (Cedar 3117 226673 2025/02/28
Park, Texas)
RF Filter Box, 1-18GHz, 12 Port. UL-FR1 Frankenstein 231874 2025/07/31
EMI TEST RECEIVER Rohde & Schwarz ESW44 170063 2024/11/30
Antenna, Broadband Hybrid, .
30MHz to 3GHz Sunol Sciences Corp. JB3 204045 2025/04/30
- SONOMA
Amplifier 9 KHz - 1 GHz INSTRUMENT 310N 230307 2025/05/30
*Antenna, Horn 18 to 26.5GHz AR.A. MWH-1826/B 172354 2024/10/24
RF Amplifier Assembly, 18- AMP18G26.5-
26.5GHz, 60dB Gain AMPLICAL 60 221832 2025/03/31
Antenna, Pasls&’ﬁz"oo'o 30Hz 1o Electro-Metrics EM-6871 170013 2025/07/31
Antenna, Passive Loop 100KH2 - | g ECTRO-METRICS | EM-6872 170015 2025/07/31
Spectrum Analyzer, PXA, 3Hz to KeyS|g_ht N9030A-544 87738 2025/01/31
44GHz Technologies Inc
*10dB Fixed Attenuator, 2 Watts Pasternack
Up to 26.5 GHz Enterprises PE7024-10 236353 2024/08/30
10dB Fixed Attenuator, 2 Watts Pasternack
Up to 26.5 GHz Enterprises PE7024-10 236353 2025/08/31
Power Meter, P-Series single KeyS|g_ht N1911A 90719 2025/01/31
channel Technologies Inc
Power Sensor, P - Series, 50MHz Keysight
to 18GHz, Wideband Technologies Inc N1921A 90389 2025/01/31
AC Line Conducted
Description Manufacturer Model ID Num Cal Due
EMI Test Receiver 9kHz-7GHz Rohde & Schwarz ESR 93091 2025/02/28
i FCC-LISN-
LISN for Conducted Emissions FISCHER CUSTOM
CISPR-16 COMMUNICATIONS 50/250-25-2- 175765 2025/01/31
01-480V
*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 UL UL EMC Ver 9.5, Mar 3, 2023
Software

*Testing was completed before equipment calibration date
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REPORT NO: 15175342-E2V3 DATE: 2024/11/22

9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

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

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle| Duty Duty Cycle 1/8
B X Cycle Correction Factor| Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
BLE, 1Mbps 150.000 | 150.000 1.000 100.00% 0.00 0.010
BLE, 2Mbps 600.000 | 602.000 0.997 99.67% 0.00 0.010

Note: There is the same DC factor on 1TX and 2TX.

DUTY CYCLE PLOTS

BLE 1Mbps BLE 2Mbps
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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 setting parameter complies with testing method/procedure.
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9.2.1. HIGH POWER BLE (1Mbps)

ANT 4
Channel Frequency 99% Bandwidth
(MH2z) (MH2z)
Low 2402 1.0426
Middle 2440 1.0441
High 2480 1.0401
MID CHANNEL
ANT 3
Channel Frequency 99% Bandwidth
(MH2z) (MHz)
Low 2402 1.0397
Middle 2440 1.0494
High 2480 1.0509
MID CHANNEL
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

9.2.2. HIGH POWER BLE TXBF (1Mbps)

Channel|Frequency| 99% Bandwidth | 99% Bandwidth
ANT 4 ANT 3
(MHz) (MHz) (MHz)
Low 2402 1.0462 1.0464
Mid 2440 1.0447 1.0477
High 2480 1.0470 1.0472

Note: Test procedures and setting are same as BLE normal mode.

MID CHANNEL ANT 4

MID CHANNEL ANT 3
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

9.2.3. HIGH POWER BLE (2Mbps)

ANT 4
Channel Frequency 99% Bandwidth
(MH2z) (MH2z)
Low 2404 1.9193
Middle 2440 1.9218
High 2478 1.9175
MID CHANNEL
ANT 3
Channel Frequency 99% Bandwidth
(MH2z) (MHz)
Low 2404 1.9000
Middle 2440 1.8915
High 2478 1.8927
MID CHANNEL
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REPORT NO: 15175342-E2V3 DATE: 2024/11/22

9.2.4. HIGH POWER BLE TXBF (2Mbps)

Channel|Frequency| 99% Bandwidth | 99% Bandwidth
ANT 4 ANT 3
(MHz) (MHz) (MHz)
Low 2404 1.9190 1.8959
Mid 2440 1.9182 1.8911
High 2478 1.9180 1.8909

Note: Test procedures and setting are same as BLE normal mode.

MID CHANNEL ANT 4 MID CHANNEL ANT 3
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9.3. 6 dB BANDWIDTH

LIMITS

FCC 815.247 (e)

RSS-2475.2 (a)

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

RESULTS

The 6dB bandwidth was measured for the narrowest bandwidth mode, High Power 1Mbps, to
demonstrate compliance with the minimum required bandwidth of 500 kHz. Other modes were
not tested as their bandwidth is greater than the High Power 1Mbps mode, as demonstrated by

the 99% bandwidth measurements performed on all modes.

Only Mid channel plot is reported to show setting parameter complies with testing
method/procedure.
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DATE: 2024/11/22

9.3.1. HIGH POWER BLE (1Mbps)

ANT 4
Low 2402 0.690 0.5
Middle 2440 0.678 0.5
High 2480 0.669 0.5
MID CHANNEL
ANT 3
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DATE: 2024/11/22

9.3.2. HIGH POWER BLE TXBF (1Mbps)

Channel|Frequency| 6dB Bandwidth 6dB Bandwidth | Minimum Limit
ANT 4 ANT 3 (MHz)
(MHz) (MHz) (MHz)
Low 2402 0.696 0.684 0.5
Mid 2440 0.690 0.705 0.5
High 2480 0.717 0.714 0.5

Note: Test procedures and setting are same as BLE normal mode.

MID CHANNEL ANT 4

MID CHANNEL ANT 3
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REPORT NO: 15175342-E2V3 DATE: 2024/11/22

9.4. OUTPUT POWER

LIMITS

FCC 815.247 (b) (3)
RSS-247 5.4 (d)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Measurements were performed 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

For1 TX:
There is only one transmitter output therefore the directional gain is equal to the antenna gain.

For 2TX:

Tx chains are correlated for power and PSD due to the device supporting Beamforming mode.
The directional gains are as follows:

ANT 4 ANT 3 | Uncorrelated Chains | Correlated Chains
Antenna | Antenna Directional Directional
Band Gain Gain Gain Gain
(GHz) (dBi) (dBi) (dBi) (dBi)
2.4 -1.90 -1.20 -1.54 1.47

DIRECTIONAL GAIN CALCULATION:

ANSI C63.10-2020 section 14.6.3

Uncorrelated directional gain=10*LOG((10"(Ant4/10)+10"(Ant3/10))/2)
Correlated directional Gain=10*LOG(((10"(Ant4/20)+10"(Ant3/20))"2)/2)

Sample Calculation:
Ant4=-1.9, Ant3=-1.2

Uncorrelated Antenna gain=10log[(107(-1.9/10)+107(-1.2/10))/2]=-1.54dBi
Correlated Antenna gain=10log[(107(-1.9/20)+107(-1.2/20))"2)/2]=1.47dBi

RESULTS
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9.4.1. HIGH POWER BLE (1Mbps)

ANT 4
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency Peak Power Limit Margin
Reading
(MHZz) (dBm) (dBm) (dB)
Low 2402 20.54 30 -9.46
Middle 2440 20.58 30 -9.42
High 2480 20.51 30 -9.49
ANT 3
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency Peak Power Limit Margin
Reading
(MHZz) (dBm) (dBm) (dB)
Low 2402 20.46 30 -9.54
Middle 2440 20.51 30 -9.49
High 2480 20.58 30 -9.42
9.4.2. HIGH POWER BLE TXBF (1Mbps)
ANT 4 + ANT 3
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency | Output Power | Output Power | Total Power | Limit | Margin
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2402 20.62 20.64 23.64 30 -6.36
Middle 2440 20.59 20.65 23.63 30 -6.37
High 2480 20.55 20.57 23.57 30 -6.43
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DATE: 2024/11/22

9.4.3. HIGH POWER BLE (2Mbps)

ANT 4
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 20.93 30 -9.07
Middle 2440 21.00 30 -9.00
High 2478 21.06 30 -8.94
ANT 3
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) 20.89 (dB)
Low 2404 20.89 30 -9.11
Middle 2440 20.95 30 -9.05
High 2478 20.99 30 -9.01
9.4.4. HIGH POWER BLE TXBF (2Mbps)
ANT 4 + ANT 3
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency | Output Power | Output Power | Total Power | Limit | Margin
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2404 20.89 21.06 23.99 30 -6.01
Middle 2440 20.94 21.03 24.00 30 -6.00
High 2478 20.98 21.09 24.05 30 -5.95
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DATE: 2024/11/22

9.4.5. LOW POWER BLE (1Mbps)

ANT 4
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency Peak Power Limit Margin
Reading
(MHZz) (dBm) (dBm) (dB)
Low 2402 9.03 30 -20.97
Middle 2440 9.08 30 -20.92
High 2480 9.02 30 -20.98
ANT 3
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 9.00 30 -21.00
Middle 2440 9.07 30 -20.93
High 2480 9.03 30 -20.97
9.4.6. LOW POWER BLE TXBF (1Mbps)
ANT 4 + ANT 3
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency | Output Power | Output Power | Total Power | Limit | Margin
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2402 4.50 4.04 7.29 30 -22.71
Middle 2440 4.54 3.96 7.27 30 -22.73
High 2480 4.46 4.01 7.25 30 -22.75
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9.4.7. LOW POWER BLE (2Mbps)

ANT 4
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency Peak Power Limit Margin
Reading
(MHZz) (dBm) (dBm) (dB)
Low 2404 9.50 30 -20.50
Middle 2440 9.44 30 -20.56
High 2478 9.55 30 -20.45
ANT 3
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 9.48 30 -20.52
Middle 2440 9.42 30 -20.58
High 2478 9.56 30 -20.44
9.4.8. LOW POWER BLE TXBF (2Mbps)
ANT 4 + ANT 3
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency | Output Power | Output Power | Total Power | Limit | Margin
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2404 5.01 4.57 7.81 30 -22.19
Middle 2440 5.03 4.51 7.79 30 -22.21
High 2478 4.95 4.54 7.76 30 -22.24
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9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Measurements were performed 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 a power meter.

RESULTS
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ANT 4
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency AV power
(MHz) (dBm)
Low 2402 20.12
Middle 2440 20.15
High 2480 20.09
ANT 3
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency AV power
(MHz) (dBm)
Low 2402 20.04
Middle 2440 20.08
High 2480 20.15

9.5.1. HIGH POWER BLE (1Mbps)

9.5.2. HIGH POWER BLE TXBF (1Mbps)

ANT 4 + ANT 3

Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency | Average Power | Average Power | Total Power
ANT 4 ANT 3

(MHz) (dBm) (dBm) (dBm)
Low 2402 20.21 20.23 23.23
Middle 2440 20.18 20.24 23.22
High 2480 20.13 20.16 23.16
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9.5.3. HIGH POWER BLE (2Mbps)

ANT 4
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency AV power
(MHz) (dBm)
Low 2404 20.08
Middle 2440 20.14
High 2478 20.20
ANT 3
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency AV power
(MHz) (dBm)
Low 2404 20.03
Middle 2440 20.07
High 2478 20.12

9.5.4. HIGH POWER BLE TXBF (2Mbps)

ANT 4 + ANT 3

Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency | Average Power | Average Power | Total Power
ANT 4 ANT 3

(MHz) (dBm) (dBm) (dBm)
Low 2404 20.02 20.19 23.12
Middle 2440 20.08 20.17 23.14
High 2478 20.12 20.22 23.18

Page 33 of 125

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: 15175342-E2V3

DATE: 2024/11/22

9.5.5. LOW POWER BLE (1Mbps)

ANT 4
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency AV power
(MHz) (dBm)
Low 2402 8.61
Middle 2440 8.67
High 2480 8.59
ANT 3
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency AV power
(MHz2) (dBm)
Low 2402 8.59
Middle 2440 8.66
High 2480 8.63
9.5.6. LOW POWER BLE TXBF (1Mbps)
ANT 4 + ANT 3
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency | Average Power | Average Power | Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2402 4.09 3.62 6.87
Middle 2440 4.13 3.54 6.86
High 2480 4.06 3.59 6.84
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9.5.7. LOW POWER BLE (2Mbps)

ANT 4
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency AV power
(MHz) (dBm)
Low 2404 8.63
Middle 2440 8.57
High 2478 8.68
ANT 3
Tested By: 28161 VT
Date: 2024-10-15
Channel Frequency AV power
(MHz2) (dBm)
Low 2404 8.62
Middle 2440 8.55
High 2478 8.71
9.5.8. LOW POWER BLE TXBF (2Mbps)
ANT 4+ ANT 3
Tested By: 28161 VT
Date: 10/15/2024
Channel Frequency | Average Power | Average Power | Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2404 4.15 3.71 6.95
Middle 2440 4.16 3.66 6.93
High 2478 4.08 3.68 6.89
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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 setting parameter complies with testing
method/procedure.

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

Page 36 of 125

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: 15175342-E2V3

DATE: 2024/11/22

9.6.1. HIGH POWER BLE (1Mbps)

ANT 4

Channel | Frequency PSD Limit Margin

(MH2z) (dBm/3kHz) | (dBm/3kHz) (dB)

Low 2402 3.912 8 -4.09

Middle 2440 4.085 8 -3.92

High 2480 3.517 8 -4.48

MID CHANNEL
ANT 3
Channel | Frequency PSD Limit Margin
(MHZz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 3.780 8 -4.22
Middle 2440 4.026 8 -3.97
High 2480 3.450 8 -4.55
MID CHANNEL
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9.6.2. HIGH POWER BLE TXBF (1Mbps)

| Duty Cycle CF (dB)l 0.00 |Inc|uded in Calculations of Corr'd PSD
PSD Results

Channel |[Frequency | ANT 4 ANT 3 Total Limit Margin
Meas Meas Corr'd
PSD
(MHz) dBm/ | (@Bm/ (dBm/ dBm/

3kHz) 3kHz) 3kHz) 3kHz) (dB)

Low 2402 3.943 3.815 6.89 8.0 -1.1

Mid 2440 3.771 3.789 6.79 8.0 -1.2

High 2480 3.420 3.413 6.43 8.0 -1.6

Note: Test procedures and setting are same as BLE normal mode.

MID CHANNEL ANT 4 MID CHANNEL ANT 3
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9.6.3. HIGH POWER BLE (2Mbps)

ANT 4
Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2404 -1.161 8 -9.16
Middle 2440 -1.382 8 -9.38
High 2478 -1.369 8 -9.37
MID CHANNEL
ANT 3
Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHZz) (dB)
Low 2404 -1.273 8 -9.27
Middle 2440 -1.429 8 -9.43
High 2478 -1.589 8 -9.59
MID CHANNEL
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9.6.4. HIGH POWER BLE TXBF (2Mbps)

| Duty Cycle CF (dB)l 0.00 |Inc|uded in Calculations of Corr'd PSD
PSD Results

Channel |Frequency | ANT 4 ANT 3 Total Limit Margin
Meas Meas Corr'd
PSD
(MHz) (dBm/ | (@Bm/ (dBm/ (dBm/

3kHz) 3kHz) 3kHz) 3kHz) (dB)

Low 2404 -1.225 -1.438 1.68 8.0 -6.3

Mid 2440 -1.321 -1.472 1.61 8.0 -6.4

High 2478 -1.429 -1.617 1.49 8.0 -6.5

Note: Test procedures and setting are same as BLE normal mode.

MID CHANNEL ANT 4 MID CHANNEL ANT 3
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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.

Note: Test procedures and setting are same as BLE normal mode.

RESULTS
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9.7.1. HIGH POWER BLE (1Mbps)

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL

Page 42 of 125

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: 15175342-E2V3

DATE: 2024/11/22

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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9.7.2. HIGH POWER BLE TXBF (1Mbps)

Note: Test procedures and setting are same as BLE normal mode.

LOW CHANNEL, BANDEDGE ANT 4

LOW CHANNEL OUT-OF-BAND ANT 4

MID CHANNEL REFERENCE ANT 4

MID CHANNEL OUT-OF-BAND ANT 4

HIGH CHANNEL BANDEDGE ANT 4

HIGH CHANNEL OUT-OF-BAND ANT 4
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LOW CHANNEL, BANDEDGE ANT 3

LOW CHANNEL OUT-OF-BAND ANT 3

MID CHANNEL REFERENCE ANT 3

MID CHANNEL OUT-OF-BAND ANT 3

HIGH CHANNEL REFERENCE ANT 3

HIGH CHANNEL OUT-OF-BAND ANT 3
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9.7.3. HIGH POWER BLE (2Mbps)
ANT 4

LOW CHANNEL, BANDEDGE ANT 4

LOW CHANNEL OUT-OF-BAND ANT 4

MID CHANNEL REFERENCE ANT 4

MID CHANNEL OUT-OF-BAND ANT 4

HIGH CHANNEL BANDEDGE ANT 4

HIGH CHANNEL OUT-OF-BAND ANT 4
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LOW CHANNEL, BANDEDGE ANT 3

LOW CHANNEL OUT-OF-BAND ANT 3

MID CHANNEL REFERENCE ANT 3

MID CHANNEL OUT-OF-BAND ANT 3

HIGH CHANNEL REFERENCE ANT 3

HIGH CHANNEL OUT-OF-BAND ANT 3
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9.7.4. HIGH POWER BLE TXBF (2Mbps)

Note: Test procedures and setting are same as BLE normal mode.

LOW CHANNEL, BANDEDGE ANT 4

LOW CHANNEL OUT-OF-BAND ANT 4

MID CHANNEL REFERENCE ANT 4

MID CHANNEL OUT-OF-BAND ANT 4

HIGH CHANNEL BANDEDGE ANT 4

HIGH CHANNEL OUT-OF-BAND ANT 4
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LOW CHANNEL, BANDEDGE ANT 3

LOW CHANNEL OUT-OF-BAND ANT 3

MID CHANNEL REFERENCE ANT 3

MID CHANNEL OUT-OF-BAND ANT 3

HIGH CHANNEL REFERENCE ANT 3

HIGH CHANNEL OUT-OF-BAND ANT 3
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9.7.5. LOW POWER BLE (1Mbps)

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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9.7.6. LOW POWER BLE TXBF (1Mbps)

Note: Test procedures and setting are same as BLE normal mode.

LOW CHANNEL, BANDEDGE ANT 4

LOW CHANNEL OUT-OF-BAND ANT 4

MID CHANNEL REFERENCE ANT 4

MID CHANNEL OUT-OF-BAND ANT 4

HIGH CHANNEL BANDEDGE ANT 4

HIGH CHANNEL OUT-OF-BAND ANT 4
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LOW CHANNEL, BANDEDGE ANT 3

LOW CHANNEL OUT-OF-BAND ANT 3

MID CHANNEL REFERENCE ANT 3

MID CHANNEL OUT-OF-BAND ANT 3

HIGH CHANNEL REFERENCE ANT 3

HIGH CHANNEL OUT-OF-BAND ANT 3
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9.7.7. LOW POWER BLE (2Mbps)

ANT 4

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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ANT 3

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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9.7.8. LOW POWER BLE TXBF (2Mbps)

Note: Test procedures and setting are same as BLE normal mode.

LOW CHANNEL, BANDEDGE ANT 4

LOW CHANNEL OUT-OF-BAND ANT 4

MID CHANNEL REFERENCE ANT 4

MID CHANNEL OUT-OF-BAND ANT 4

HIGH CHANNEL BANDEDGE ANT 4

HIGH CHANNEL OUT-OF-BAND ANT 4
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LOW CHANNEL, BANDEDGE ANT 3

LOW CHANNEL OUT-OF-BAND ANT 3

MID CHANNEL REFERENCE ANT 3

MID CHANNEL OUT-OF-BAND ANT 3

HIGH CHANNEL REFERENCE ANT 3

HIGH CHANNEL OUT-OF-BAND ANT 3
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10. RADIATED TEST RESULTS

10.1.

LIMITS

FCC 815.205 and §15.209

LIMITS AND PROCEDURE

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvim)at3m (dBuV/m) at 3m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 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 18GHz
emissions, the channel with the highest output power was tested.

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

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

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

In addition:

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

Based on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst-case test result.

RESULTS
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10.2.

ANT 4

BANDEDGE (LOW CHANNEL)

TRANSMITTER ABOVE 1 GHz

10.2.1.

HIGH POWER BLE (1Mbps)

HORIZONTAL RESULT

=Chamber B4-RDE-T

12 2824 Sep 27 28:14:15
Restricted Bondedge
s Config: EUT only
Mode: LEIM 2482MHz 1Tx
Tested by: 33329
A
195 7
|
s 95 4
e}
=
,—\E 8!: i
~
=
% 75 Peak Limit (dBuU/m) f
E
t 65
o
N
5 55 Average Limit (dBul/m) 2 |
T T PR Y RTTAF RO W YA PTG bl
@ . — R R
3!:
2318 13, 1MHz/ 2441
Frequency (MHz)
Ronge (FHz) REN/UBH Ref/Gttn Det fvg Made ) Ptz #ups/Made Position Range (PHz) e/ VBl Ref/ftin Dt Avg Mode Suep Pls  8Sups/fode Fosition
1:2318-2441 MC-3B/M 136730 PERK - Gnsec(futo) 98BI MAXH 41 degs 148 cn [2:2318-244] MC-3dB)/3M 136/30 AUER Pur Avg(RMS)  Omsec(huto) 9981 IBOTAUG 41 degs 148 cn H
Low CH BE - H.TST jv4323 6 Aug 2624 Rev 9.5 B1 Moy 2823
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
1 * 2390 60.2 Pk 32 0 -39.05 53.15 - - 74 -20.85 41 148 H
2 * 2359.083 62.22 Pk 31.8 0 -39.03 54.99 - - 74 -19.01 41 148 H
3 * 2390 48.78 RMS 32 0 -39.05 41.73 54 -12.27 - - 41 148 H
4 *2362.241 50.16 RMS 31.9 0 -39.17 42.89 54 -11.11 - - 41 148 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

=Chamber B4-RDE-T

2824 Sep 27

28:23:58

12
Restricted Bondedge
s Config: EUT only
Mode: LEIM 2482MHz 1Tx
Tested by: 33325
\
185 !
|
|
o~ 9':
o
T
@
= a5
=
~
3 Peak Limit (dBulU/m)
m 7:
N
3 65
E
L 55 Average Limit (dBul/m) 2 i N i
A A e g S gy e e e e NRVITIOR T ORAMAE b o AWl iy bbby
5
4 413
3!:
2318 13, 1MHz/ 2441
Frequency (MHz)
Range (FHz) REN/UBH Ref/Gttn Det fvg Hade Seeep Pts  Foups/Made FPosition Range CPHz) e Ref/ftin  Det Avg Mode Suep Pts  SSups/fode Fosition
1D MC-3BI/M 13 K Insec (A M degs 401 C
Low CH BE - U.TST jv4323 6 Aug 2824 Rev 9.5 B1 Moy 2823
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
1 * 2390 60.27 Pk 32 0 -39.05 53.22 - - 74 -20.78 2 401 \
2 *2349.185 62.86 Pk 31.8 0 -39.12 55.54 - - 74 -18.46 2 401 \
3 * 2390 49.46 RMS 32 0 -39.05 42.41 54 -11.59 - - 2 401 \
4 * 2386.055 50.23 RMS 32 0 -39.11 43.12 54 -10.88 - - 2 401 \%

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

Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

Horizontal (dBulU/m) 18dB/

| o Chanber B4-RDE-T 2024 Sep 27 20:44:18
Restricted Bondedge
- Config: EUT onl
i Mode: LEIM 2480FHz 1Tx
Tested by: 33329
/r |
o |
-
/‘ \
85 i
\
5 / || Peak Limit CdBLU/m)
6:
555
45 i FOT— = ; 4 o
3:
2441 12.2MH=z/ 2563
Frequency (MHz)
Ronge (MHz) REU/UBU #Sups/Made  Position Range C(MHz) REU/UBU Ref/fitin  Det Avg Mode Pis #Sups/Mode  Position

Ref/Atin Dei Avg Mode
K -

Sueep Pis
Gnsec(futo) 98BI

Sueep
Smsec(futo)

1:2441-2563 M3/ 13638 HaH 38 degs 181 cn [2:2441-2563 NC-3B)/3 136/38 AUER Pur Aug(RIS) 90 169TAVG 38 degs 181 cn H
High CH BE — H.TST jv4323 6 Aug 2824 Rev 9.5 Bl May 2823
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuVv) (dBuV/m) (dBuV/m) (dBuV/m)
1 *2483.5 59.96 Pk 32.2 0 -38.87 53.29 - - 74 -20.71 38 101 H
2 2522.838 62.73 Pk 32.4 0 -38.59 56.54 - - 74 -17.46 38 101 H
3 *2483.5 49.91 RMS 32.2 0 -38.87 43.24 54 -10.76 - - 38 101 H
4 2555.087 50.27 RMS 324 0 -38.38 44.29 54 -9.71 - - 38 101 H

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

1ZECI'wcxmber B4-RDE-T 2824 Sep 27 28:37:44
Restricted Bondedge
s Config: EUT only
Mode: LEIM 2488MHz 1Tx
Tested by: 33329
185
o~ 9':
o
T
@
= a5
=
~
3 75 ookt Limit (dByU/m)
N
8 65
» I E
by ge Limit CdBulU/m) g
= S50 YRR P A T R T e b A s
4
45
5’ fm}
3!:
2441 12.2MHz/ 2563
Frequency (MHz)
Ronge (PHz) REN/UBH Ref/Gttn Det fvg Hade Seeep Pt=  Fups/Made FPosition Range (PHz) e Ref/ftin  Det Avg Mode Suep Pts  SSups/fode Fosition
41 MC-3BI/M 13 K Insec (A M degs 374 c
High CH BE - U.TST jv4323 6 Aug 2824 Rev 9.5 B1 May 2823
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuVv) (dBuV/m) (dBuV/m) (dBuV/m)
1 *2483.5 60.41 Pk 32.2 0 -38.87 53.74 - - 74 -20.26 4 374 \
2 2526.281 63.33 Pk 324 0 -38.49 57.24 - - 74 -16.76 4 374 \
3 *2483.5 49.68 RMS 32.2 0 -38.87 43.01 54 -10.99 - - 4 374 \
4 2534.428 50.49 RMS 32.4 0 -38.54 44.35 54 -9.65 - - 4 374 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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ANT 3

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

Marker Frequency Meter Det 84797 DCCF CBL AMP Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) Pad(dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) | (dBuv/m) (dBuv/m) (dB)
1 *2.39 43.17 Pk 31.7 0 -19.5 55.37 - 74 -18.63 126 399 H
2 * 2.387152 45.65 Pk 31.7 0 -19.5 57.85 - - 74 -16.15 126 399 H
3 *2.39 32.15 RMS 31.7 0 -19.5 44.35 54 -9.65 - - 126 399 H
4 * 2.325067 33.58 RMS 31.7 0 -19.3 45.98 54 -8.02 - - 126 399 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3 DATE: 2024/11/22

VERTICAL RESULT

Marker Frequency Meter Det 84797 DCCF CBL AMP Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) Pad(dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) | (dBuv/m) (dBuv/m) (dB)
1 *2.39 42.82 Pk 31.7 0 -19.5 55.02 - 74 -18.98 20 337 \
2 * 2.355905 45 Pk 31.8 0 -19.4 57.4 - - 74 -16.6 20 337 \
3 *2.39 31.96 RMS 31.7 0 -19.5 44.16 54 -9.84 - - 20 337 \
4 * 2.373051 33.63 RMS 31.7 0 -19.4 45.93 54 -8.07 - - 20 337 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

Marker Frequency Meter Det 84797 DCCF CBL AMP Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) Pad(dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) | (dBuv/m) (dBuv/m) (dB)
1 * 2.4835 43.93 Pk 32 0 -19.9 56.03 - 74 -17.97 125 386 H
2 * 2.497417 45.57 Pk 32.1 0 -19.9 57.77 - - 74 -16.23 125 386 H
3 * 2.4835 32.82 RMS 32 0 -19.9 44.92 54 -9.08 - - 125 386 H
4 * 2.483751 33.72 RMS 32 0 -19.9 45.82 54 -8.18 125 386 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3 DATE: 2024/11/22

VERTICAL RESULT

Marker Frequency Meter Det 84797 DCCF CBL AMP Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) Pad(dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuv/m) | (dBuv/m) (dBuv/m) (dB)
1 * 2.4835 44.69 Pk 32 0 -19.9 56.79 - 74 -17.21 136 365 \
2 2.519289 45.61 Pk 32.1 0 -20 57.71 - - 74 -16.29 136 365 \
3 * 2.4835 32.89 RMS 32 0 -19.9 44.99 54 -9.01 - - 136 365 \
4 2.55995 33.48 RMS 32.3 0 -20 45.78 54 -8.22 - - 136 365 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

BANDEDGE (LOW CHANNEL)

10.2.2.

HIGH POWER BLE TXBF (1Mbps)

HORIZONTAL RESULT

= Chomber 84-RDE-T

2024 Sep 21

23:45:41

12
Restricted Baondedge
115 Confwg ELIT Only
Mode: ™ 24@2MH TxBF
Tested bg 33329 /
185 it
PCE |
o
2 85 ’( |
~ |
>
é 75 Peak Limit (dBuU/m) l
61: \
55 Averoge Limit (dBulUim)
X R P Y Lol .uY WA PRV W
4':
35
2310 13 IMH=z/ 2441
Frequency (MHz)
Ronge () REU/UB Ref/Blin Dl g Fods eop Pts  #oups/liods Position Range (i) FE] Ref/Attn Dot fvg flode Suee Pts  ¥oups/Mode Position
1:2318-2441 M348/ 136730 o Gnsec(fute) 9801 HAKH 207 degs 155 cn H [2:2318-2441 (DN VI AR P gRE)  Gacoc(ute) BB 100TAG 297 cege 195 cn B
Low CH BE - H.TST jv4323 6 Aug 2B24 Rev 9.5 B1 Moy 2023
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
1 * 2390 59.87 Pk 32 0 -39.05 52.82 - - 74 -21.18 207 155 H
2 *2388.995 62.02 Pk 32 0 -39.08 54.94 - - 74 -19.06 207 155 H
3 * 2390 49.04 RMS 32 0 -39.05 41.99 54 -12.01 - - 207 155 H
4 *2389.476 49.98 RMS 32 0 -39.07 42.91 54 -11.09 - - 207 155 H

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

Page 68 of 125

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 319-4000

FAX:(510) 661-0888




REPORT NO: 15175342-E2V3

DATE: 2024/11/22

VERTICAL RESULT

1EEChunwber- B4-RDE-T 2024 Sep 21 23:36:17
Restricted Bondedge
= Config: EUT Only
" Mode: LETM 2482MHz TxBF
Tested by: 33329 ‘\\
185 ‘
~ 9':
[4s]
o
[as)
= 65
e
~
3 Peak Limit (dBuU/m)
i) 75
61:
/‘
Average Limit (dBuUim) 2 \
55 e
e e W g e e o B 3 R i A o RN i Rk
45 4
@
35
2318 13, 1MH=/ 2441
Frequency (MHz)
Ronge () CEITE ReF/fEin Dot _fivg Hode Sueep Fts  Fops/liode FPosition [Range (=) REW/UEN Ref/Atin Dot fvg Mode Susep Pts  #oups/Mode Position
1:2318-244 1HC-3dB) /3 36/38 PERK - Smsec(Aute. ELL) MaXH 188 degs 325 c
Low CH BE - VU.TST jv4323 6 Aug 2B24 Rev 9.5 B1 May 2023
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuVv) (dBuV/m) (dBuV/m) (dBuV/m)
1 * 2390 60.39 Pk 32 0 -39.05 53.34 - - 74 -20.66 180 325 \
2 *2369.097 62.91 Pk 31.9 0 -39.11 55.7 - - 74 -18.3 180 325 \%
3 * 2390 49.3 RMS 32 0 -39.05 42.25 54 -11.75 - - 180 325 \%
4 * 2389.796 50.45 RMS 32 0 -39.06 43.39 54 -10.61 - - 180 325 \

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3 DATE: 2024/11/22

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| ZEChamber B4-RDE-T 2024 Sep 22 00:02:45
Restricted Bondedge
s Config: EUT Only
A Mode: LEIM 2488MHz TxBF
i \ Tested by: 33329
185
- |
o
T 85 —
~
: B
3 75 Peoki Limit (dBul/m)
6!:‘
i L bl L =i Limit (dBUU/m) oy Loadio | " i | n i
45 N ‘ .
35
2441 12.2MH=z/ 2563
Frequency (MHz)
Rorge () REU/UB ReF/Attn  Det fvg Hode Sucep Pts  ¥oups/lode Position [Range (i) FE/UE Ref/Attn  Det fvg Mode Sucep Pts  foups/lode Position
1:2441-2563 1M(-3dB)/3M 136/30 PERK - Gnsec(Auto) 9881 MAXH 243 dege 187 cn H 2:2441-2563 M(-348)/3M 136/38 AUER Pur Avg(RMS)  Smsec(Auto) 9881 186TAUG 243 degs 187 cn H
High CH BE - H.TST jv4323 6 Aug 2024 Rev 9.5 Bi May 2823
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
1 *2483.5 61.65 Pk 32.2 0 -38.87 54.98 - - 74 -19.02 243 187 H
2 * 2483.593 63.5 Pk 32.2 0 -38.88 56.82 - - 74 -17.18 243 187 H
3 *2483.5 50.91 RMS 32.2 0 -38.87 44.24 54 -9.76 - - 243 187 H
4 * 2483.905 51.28 RMS 32.2 0 -38.89 44.59 54 -9.41 - - 243 187 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

VERTICAL RESULT

1EEChumber B4-RDE-T 2024 Sep 21 23:55:13
Restricted Bondedge
= Config: EUT Only
1 Mode: LETM 2488MHz TxBF
Tested by: 33329
185 T
|
|
. 95 |
2 |
3 |
= 65 |
e
~
E 75 “\ Peaki Limit (dBulM/m
I
61:
{Average Linit (dBuU/m) ‘ &
S R b T—— \ i by e L " A ’
a5 3 d
35
2441 12.2MH=z/ 2563
Frequency (MHz)
Renge (=) REU7UBI Ref/Attn Dot Avg Hode Sueep Pts  ¥oups/Mods Position [Range (=) REW/UEN Ref/Atin Dot fvg Mode Susep Pts  #oups/Mode Position
1:2441-2563 THC-3dBD/3H 136/38  PERK - Gnsec(fute) 9831 MAKH 31 dege 299 en
High CH BE - U.TST jv4323 6 Aug 2024 Rev 9.5 Bl May 2023
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
1 *2483.5 61.31 Pk 32.2 0 -38.87 54.64 - - 74 -19.36 31 299 \
2 2553.244 63.1 Pk 32.4 0 -38.44 57.06 - - 74 -16.94 31 299 Vv
3 *2483.5 50.35 RMS 32.2 0 -38.87 43.68 54 -10.32 - - 32 299 \
4 2546.561 50.58 RMS 32.4 0 -38.56 44.42 54 -9.58 - - 32 299 \

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

ANT 4

BANDEDGE (LOW CHANNEL)

10.2.3.

HIGH POWER BLE (2Mbps)

HORIZONTAL RESULT

= Chomber 84-RDE-T

2024 Oct

1 18:41:34

12
Restricted Bondedge
115 Config: EUT Only
Mode: LEZM 2484MHz 1Tx
Tested by: 33329 o
185 r/l i
E gl: [ \\
o
: B5
~
>
2 Peak Limit (dBul/m)
c 7
E
T 65
a
N
5 55 Averaoge Limit (dBuU#/m) i
- el FTRTRATARTR PP aeTTY N ‘
* ‘ - i -l S
¥ o
35
2318 13 TMH=z/ 2441
Frequency (MHz>
Ronge (i) REU/UB ReF/Attn Dot fvg Node Sucep Pts  #oupsiode Position Range (&) I Ref/Aten Dot fvg fode Suep Pts  foups/Mode Position
1:2318-2441 HC-3B/A 136730 - Guseclfute) 9801 HAKH Wegs U7 cn W [2:2310-2041 M(-3B/M 136/38 RUER Pur Avg(RYS)  Gnsec(uto) O0B1  1BATAVG 39 degs H
Low CH BE - H.TST jv4323 6 Aug 2824 Rev 9.5 B1 May 2823
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
1 * 2390 59.75 Pk 32 0 -39.05 52.7 - - 74 -21.3 39 147 H
2 *2385.793 62.6 Pk 32 0 -39.09 55.51 - - 74 -18.49 39 147 H
3 * 2390 48.61 RMS 32 0 -39.05 41.56 54 -12.44 - - 39 147 H
4 *2389.811 50.1 RMS 32 0 -39.06 43.04 54 -10.96 - - 39 147 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

VERTICAL RESULT

1EEC%Dmber— @4-RDE-T 2624 Oct 1 18:33:44
Restricted Bondedge
- Config: EUT Onl
[ Mode: LEZM 24@4MHz 17x
Tested by: 33329
185 -
I
- g5 il
3 rA
S| " \
~ 85 ey
: -
~
3 Peak Limit C(dBul/m) i I
@ 75 |
3 i If
3 65
by |
© f \
2 = Averaoge Limit (dBuUim) 2 { i |
5 m—_ TRV ST VW T Yt Ty TR R RRH i FLNTN AN ¥ fovm g | TP TR Y7 0
4':\[7 4 3
I fo! o
35
2310 13 IMH=/ 2441
Frequency (MHz)
Ronge (i) REU/UB Ref/Attn Dot fvg Node Sueep Pts  #ops/ods Position Range (i) GEI] Ref/Attn Dot fvg flode Susep Pts  #oups/Mode Position
1:251-244 O3B/ 13/ PERK - Gueeclhute) 9081 HAH 52 dege 398 cn
Low CH BE - V.TST jv4323 6 Aug 2824 Rev 9.5 B1 May 2023
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
1 * 2390 60.25 Pk 32 0 -39.05 53.2 - - 74 -20.8 52 358 \4
2 *2386.812 62.65 Pk 32 0 -39.11 55.54 - - 74 -18.46 52 358 \4
3 * 2390 49.83 RMS 32 0 -39.05 42.78 54 -11.22 - - 52 358 \4
4 *2359.083 50.38 RMS 31.8 0 -39.03 43.15 54 -10.85 - - 52 358 \Y%

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

Trace Markers

Marker Frequency Meter Det 222741 ACF (dB/m) DCCF Gain/Loss Corrected Average Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading (dB) (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 2.4835 60.16 Pk 324 0 -38.18 54.38 - 74 -19.62 34 107 H
2 2.497922 62.58 Pk 324 0 -38.15 56.83 - - 74 -17.17 34 107 H
3 2.4835 49.93 RMS 324 0 -38.18 44.15 54 -9.85 - 34 107 H
4 2.537559 50.56 RMS 325 0 -38.19 44.87 54 -9.13 34 107 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3 DATE: 2024/11/22

VERTICAL RESULT

Trace Markers

Marker Frequency Meter Det 222741 ACF (dB/m) DCCF Gain/Loss Corrected Average Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading (dB) (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 2.4835 61.35 Pk 324 0 -38.18 55.57 - - 74 -18.43 334 397 \%
2 2.503941 62.92 Pk 324 0 -38.15 57.17 - 74 -16.83 334 397 \%
3 2.4835 49.69 RMS 324 0 -38.18 43.91 54 -10.09 - - 334 397 Vv
4 2.552241 50.52 RMS 325 0 -38.11 4491 54 -9.09 - - 334 397 Vv

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

ANT 3

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1Eﬁchumber @4-RDE-T 2624 Oct 1 18:52:89
Restricted Bondedge
s Config: EUT Only
Mode: LEZM 2484MHz [ x
Tested by: 33329 /\
185 i x\
5 o | |
o
g \\
= 85
~
>
2 Peak Limit (dBul/m)
: 7
T
T 65
o
N
§ 55l Average Limit (dBulim) g ‘
T o Janv “nwhunh (TP prepoe P Ll VIR Ty
45 4 / \
. o et iy Y
35
2318 13. IMH=z/ 2441
Frequency (MHz)
Range (MHz) REII/UBM Ref/ftin  Det Avg Mode Sweep Pts #Sups/Mode  Position Range (MHz) RBU/VBY Ref/fittn  Det fvg Mode Sueep. Pts #5ups/Made  Position
1:2318-2441 1M(-3dB)/3M 136/30 K- Onsec(Auto) 9881 HaXH 215 degs 138 en H 2:2318-2441 M(-3dB)/3M 136738 AVER Pur Avg(RMS)  Omsec(Auto)  9BA1 188TAUG 215 dege H
Low CH BE - H.TST jv4323 6 Aug 2824 Rev 9.5 B1 Moy 2023
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
1 * 2390 59.1 Pk 32 0 -39.05 52.05 - - 74 -21.95 215 138 H
2 *2346.914 62.43 Pk 31.8 0 -39.12 55.11 - - 74 -18.89 215 138 H
3 * 2390 49.31 RMS 32 0 -39.05 42.26 54 -11.74 - - 215 138 H
4 *2389.869 49.89 RMS 32 0 -39.05 42.84 54 -11.16 - - 215 138 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

VERTICAL RESULT

1EECM:mber- @4-RDE-T 2624 Oct 1 19:82:32
Restricted Bondedge
- Config: EUT Onl
1 Mode: LE2M 2484MHz 1Tx
Tested by: 33329
|
185 -4
I
-
- QE i i
« ’ |
el |
S n
- 85 I
£ |
~
3 Peak Limit C(dBul/m)
@ 75
S
3 65
2 ‘
3 ggl.fverage Limit EdBuU m) ] /
YT TTRITY Y . ” oy Tt WWWW I UM dpedcl
5 4
4 4 3
35
2310 13 IMH=/ 2441
Frequency (MHz)
Range (Hz) REN/UBH Ref/Atin Det Avg Mode Sueep Pts  #oups/fode  Position [Range (HHz) FEU/UBY Ref/Attn Detl Aug Mode Sueep Fts  #Gups/Mode Position
1:2318-244 TH(-3dB)/3H 136/30 PERK -~ Gnsec(futo 96d HaXH 186 degs 328 c
Low CH BE - V.TST jv4323 6 Aug 2824 Rev 9.5 B1 May 2023
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
1 * 2390 59.6 Pk 32 0 -39.05 52.55 - - 74 -21.45 186 320 \4
2 *2330.539 62.58 Pk 317 0 -39.12 55.16 - - 74 -18.84 186 320 \4
3 * 2390 49.31 RMS 32 0 -39.05 42.26 54 -11.74 - - 186 320 \4
4 *2370.917 50.35 RMS 31.9 0 -39.09 43.16 54 -10.84 - - 186 320 \%

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) (dBuv/m) | (dBuVv/m) (dBuV/m)
1 *2483.5 60.93 Pk 32.2 0 -38.87 54.26 - 74 -19.74 219 194 H
2 2545.435 62.63 Pk 32.4 0 -38.56 56.47 - - 74 -17.53 219 194 H
3 *2483.5 50.73 RMS 32.2 0 -38.87 44.06 54 -9.94 - - 219 194 H
4 * 2483.769 51.01 RMS 32.2 0 -38.89 44.32 54 -9.68 219 194 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

VERTICAL RESULT

Marker Frequency

Meter

79834 ACF

DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuVv) (dBuV/m) (dBuV/m) (dBuV/m)
1 *2483.5 60.18 Pk 32.2 0 -38.87 53.51 - 74 -20.49 219 381 \Y%
2 2539.01 62.69 Pk 32.4 0 -38.53 56.56 - - 74 -17.44 219 381 \Y%
3 *2483.5 50.38 RMS 32.2 0 -38.87 43.71 54 -10.29 - 219 381 \4
4 2552.349 50.36 RMS 32.4 0 -38.47 44.29 54 -9.71 219 381 \4

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

BANDEDGE (LOW CHANNEL)

10.2.4.

HIGH POWER BLE TXBF (2Mbps)

HORIZONTAL RESULT

quchumber‘ @4-RDE-T 2024 Sep 23 18:20:53
Restricted Bondedge
s Config: EUT only
Mode: LEZM 2484MHz BF
Tested by: 33329
1@!: H‘ 1
3 %
o
@
z 85
X
Peak Limit (dBulU/m)
7':\
6':
55l Averoge Linit (d5ul/m) 2 Wi
_ RN A A {
45 & J \
i » = ——g L - n
35
23108 13. IMH=z/ 2441
Frequency (MHz)
Range (MHz) REL/UBU Ref/fAtin  Det Avg Mode Sweep Pts #Sups/Mode  Position Range (MHz) RBU/UBM Ref/fttn  Det Avg Mode Sueep. Pts #5ups/Made  Position
1:2318-2441 1M(-3dB)/3H 136/30 K - Onsec(futo) 9881 HaxH 267 dege 129 en H 2:2318-2441 M(-3dB)/3H 136738 AUER Pur Avg(RMS)  Smsec(futo)  98E1 188TAUE 207 degs 129 on H
Low CH BE - H.TST jv4323 6 Aug 2824 Rev 9.5 B1 Moy 2023
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuVv) (dBuV/m) (dBuV/m) (dBuV/m)
1 * 2390 60.14 Pk 32 0 -39.05 53.09 - - 74 -20.91 207 129 H
2 *2348.384 62.38 Pk 31.8 0 -39.15 55.03 - - 74 -18.97 207 129 H
3 * 2390 49.22 RMS 32 0 -39.05 42.17 54 -11.83 - - 207 129 H
4 *2389.621 50.08 RMS 32 0 -39.06 43.02 54 -10.98 - - 207 129 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

VERTICAL RESULT

| EEChUmber‘ B4-RDE-T 2024 Sep 23 18:34:23
Restricted Bondedge
= Config: EUT only
1 Mode: LE2M 2484MHz TxBF
Tested by: 33329 [/
i
185 {
I
{1
as o
~
2 o
S m
~ B85 i
£ I
> |
- Peak Limit (dBuU/m) I
7':
61:
Average Limit (dBudlim) 1 / \
5:91& NPT T P AV P A (O g g e e S R
5 4
4 a 8
35
2310 13, 1MH=/ 2441
Frequency (MHz)
Renge (=) REU7UBI Ref/Attn Dot Avg Hode Sueep Pts  ¥oups/Mods Position [Range (=) REW/UEN Ref/Atin Dot fvg Mode Susep Pts  #oups/Mode Position
1:2318-244 1HC-3dB) /3 36/38 PERK - Smsec(Aute. ELL) MaXH 192 degs 318 c
Low CH BE - VU.TST jv4323 6 Aug 2B24 Rev 9.5 B1 May 2023
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
1 * 2390 61.68 Pk 32 0 -39.05 54.63 - - 74 -19.37 192 318 \4
2 *2334.643 62.76 Pk 31.7 0 -38.98 55.48 - - 74 -18.52 192 318 \4
3 * 2390 49.2 RMS 32 0 -39.05 42.15 54 -11.85 - - 192 318 \
4 *2383.348 50.43 RMS 32 0 -38.97 43.46 54 -10.54 - - 192 318 \

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| EEChamber‘ B4-RDE-T 2024 Sep 23 18:55:53
Restricted Bondedge
s Config: EUT only
Mode: LEZM 2478MHz TxBF
f\ Tested by: 33329
185 / i
2 385 4 \
[a)
- |
z 8 \
~
; |
G / Peaki Limit (dB4U/m)
I
65 /
| 2
Sl /// \\ Qyerage Linit (dBUU/n) ‘ 2o AR
45 -u/ \mu : . " ; ﬁ
35
2441 12.2MH=z/ 2563
Frequency (MHz)
Rorge () REU/UB ReF/Attn  Det fvg Hode Sucep Pts  ¥oups/lods Position [Range (i) FE/UE Ref/Attn  Det fvg Mode Sucep Pts  foups/lode Position
1:2441-2563 1M(-3dB)/3M 136/30 PERK - Gnsec(Auto) 9881 MAXH 247 dege 185 cn H 2:2441-2563 M(-348)/3M 136/38 AUER Pur Avg(RMS)  Smsec(Auto) 9881 186TAUG 247 degs 185 cn H
High CH BE - H.TST jv4323 6 Aug 2024 Rev 9.5 Bi May 2823
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
1 *2483.5 60.6 Pk 32.2 0 -38.87 53.93 - - 74 -20.07 247 185 H
2 2530.497 62.55 Pk 32.4 0 -38.4 56.55 - - 74 -17.45 247 185 H
3 *2483.5 50.06 RMS 32.2 0 -38.87 43.39 54 -10.61 - - 247 185 H
4 2537.858 50.44 RMS 32.4 0 -38.51 44.33 54 -9.67 - - 247 185 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

VERTICAL RESULT

Marker Frequency

Meter

79834

DCCF

Gain/Loss Corrected Average Margin Peak Limit Margin Azimuth Height Polarity
(MHz) Reading ACF (dB) (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dBuV/m)
1 *2483.5 61.09 Pk 32.2 0 -38.87 54.42 - 74 -19.58 25 300 Vv
2 2531.446 62.57 Pk 32.4 0 -38.36 56.61 - - 74 -17.39 25 300 Vv
3 * 2483.5 49.34 RMS 32.2 0 -38.87 42.67 54 -11.33 - - 25 300 \
4 2555.48 50.72 RMS 32.4 0 -38.37 44.75 54 -9.25 25 300 \

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

ANT 4

10.2.5.

LOW POWER BLE (1Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

! ZKChomber B4-RDE-T 2824 Sep 26 00 :56:068
Restricted Bondedge
s Config: EUT Only
Mode: LETM 2482MHz 1Tx
Tested by: 33329
185
3 9 ‘\\
e} |
2 85 L
~
>
@ Peck Limit (dBuU/m) Jr \Q
NS
E
t 65
o
N
§ ssl. fveroge bimit (dBull/d)
k= g
i , L
) . It N = P o
3|:
2319 13, TMHz/ 2441
Frequency (MHz)
WZ) REN/UBI Ref/Attn Det Avg Hade Sueep Pte  Wups/Made FPosition [Range (Hiz) REW/UBl Ref/Attn  Det Avg Hode Sueep Pls  BSups/Mode FPosition
1:2318-2441 INCIB)/M 136730 PERK - Gnsec(fute) 98BI MAXH 43 degs 223 om [2:2310-2441 INC-3B)/M 136738 AUER Pur Avg(RMS)  Omsec(futc) 98BI IBATAUG 43 degs 223 cn H
Low CH BE - H.TST jv4323 6 Aug 2624 Rev 9.5 @1 Moy 26823
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
1 * 2390 60.23 Pk 32 0 -39.05 53.18 - - 74 -20.82 43 223 H
2 *2338.093 62.45 Pk 31.8 0 -39.12 55.13 - - 74 -18.87 43 223 H
3 * 2390 49.28 RMS 32 0 -39.05 42.23 54 -11.77 - - 43 223 H
4 *2356.23 50.41 RMS 31.8 0 -39.05 43.16 54 -10.84 - - 43 223 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

VERTICAL RESULT

! ZKChomber B4-RDE-T 2824 Sep 26 080:47:48
Restricted Bondedge
115 Config: EUT Only
Mode: LEIM 2482MHz 1Tx
Tested by: 33329
185
~ 9:
©
e}
=
85
E /
Peak Limit (dBulU/m) I |
75 Fi1
il
s 1y
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=| Avercge Limit (dBulizn) \
B 55 T ; o Hikikiwalikioon A A Py TN WY AT TP 1
T e e e s S
45 4
o 3
3!:
2310 13, 1MHz/ 2441
Frequency (MHz)
forge ) ] Ref/Atin Dot g Foc Sueep e Wupa/lodeFosition [Range (tHz) REW/UB Ref/Atin  Det fvg Mode Sweep Pls  Hsups/Mode Position
Hie-2: NC-3dB/3M 136/38 £AK Gnsec(futa) 98BI MAX degs 3% on
Low CH BE - V.TST jv4323 6 Aug 2624 Rev 9.5 @1 Moy 26823
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
1 * 2390 59.43 Pk 32 0 -39.05 52.38 - - 74 -21.62 7 356 \
2 * 2337.656 62.16 Pk 31.8 0 -39.07 54.89 - - 74 -19.11 7 356 \
3 * 2390 49.16 RMS 32 0 -39.05 42.11 54 -11.89 - - 7 356 \
4 *2370.524 50.44 RMS 31.9 0 -39.06 43.28 54 -10.72 - - 7 356 \%

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| Zuchomber B4-RDE-T 2824 Sep 26 00:29:38
Restricted Bondedge
115 Config: EUT Onl
Mode: LEIM 2488MHz 1Tx
Tested by: 33329
185
~ 9!: m
[5s)
- |
T 8 / \
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8 75 t | | Peak Limit (dBLU/m)
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- | \
o] |
£ 65
o
N
g \ Average Limi
2 55 ki
\ 4
45 SR - Biivarai i i ‘ =y ;
3!:
2441 12, 2MHz/ 2563
Frequency (MHz)
Range (MHz) RBU/UBU Ref/fAttn Det Avg Mode Sueep Pte #Sups/Made  Position Range (MHz) RBU/UBU Ref/Attn  Det fvg Mode Sweep Pis #Sups/Mode  Position
1:2441-2563 1MC-3dB)/3M 136/30 PERK - Gnsec(futo) 9801 MAXH 42 degs 169 cn [2:2341-2563 1MC-3dB)/3M VER Pur fivg (RM Susec(Auto! 9081 1BBTAVG 42 degs 169 cn
High CH BE - H.TST jv4323 6 Aug 2824 Rev 9.5 Bl May 2823
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuVv) (dBuV/m) (dBuV/m) (dBuV/m)
1 *2483.5 60.13 Pk 32.2 0 -38.87 53.46 - - 74 -20.54 42 169 H
2 2526.349 62.45 Pk 32.4 0 -38.48 56.37 - - 74 -17.63 42 169 H
3 *2483.5 50.36 RMS 32.2 0 -38.87 43.69 54 -10.31 - - 42 169 H
4 2553.311 50.47 RMS 324 0 -38.44 44.43 54 -9.57 - - 42 169 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

VERTICAL RESULT

=Chomber B4-RDE-T

2824 Sep 26 B80:37:42

12
Restricted Bondedge
115 Config: EUT Only
Mode: LEIM 2488MHz 1Tx
Tested by: 33329
185
L %
o
T
=
= g5
G
~
3 75 Peoki Limit (dBiU/m
61:
- l [ | [Averdge Limit (éBuU/m) )
SIS TR TR R Y6 NS P AR A " ik i i
45 3 :
O
3!:
2441 12.2MHz/ 2563
Frequency (MHz)
Rms\? (MHz) :?BU/UEU ‘RaF/ﬁu.n Det  Avg Mode Suweep Pte #’Sups/Mada Fas‘mon Range (MHz) REU/VBY Ref/Attn  Det fvg Mode Sweep Pts #Sups/Mode  Position
| M )/ 3 K [ fAuto) 98 X deg
High CH BE - U.TST jv4323 6 Aug 2824 Rev 3.5 B1 May 2823
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
1 *2483.5 60.36 Pk 32.2 0 -38.87 53.69 - - 74 -20.31 11 374 \
2 2502.138 62.66 Pk 32.4 0 -38.68 56.38 - - 74 -17.62 11 374 \
3 *2483.5 49.28 RMS 32.2 0 -38.87 42.61 54 -11.39 - - 11 374 \
4 2538.508 50.62 RMS 324 0 -38.53 44.49 54 -9.51 - - 11 374 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3 DATE: 2024/11/22

ANT 3

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

Marker Frequency Meter Det 84797 DCCF CBL AMP Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) Pad(dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dBuv/m) (dBuv/m) (dB)
1 *2.39 42.27 Pk 31.7 0 -19.5 54.47 - 74 -19.53 129 321 H
2 * 2.358181 45.09 Pk 31.8 0 -19.4 57.49 - - 74 -16.51 129 321 H
3 *2.39 31.98 RMS 31.7 0 -19.5 44.18 54 -9.82 - - 129 321 H
4 * 2.368777 33.32 RMS 31.7 0 -19.3 45.72 54 -8.28 - - 129 321 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

VERTICAL RESULT

Marker Frequency Meter Det 84797 DCCF CBL AMP Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) Pad(dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) | (dBuv/m) (dBuv/m) (dB)
1 *2.39 43.28 Pk 31.7 0 -19.5 55.48 - 74 -18.52 15 325 \
2 * 2.387332 45.58 Pk 31.7 0 -19.5 57.78 - - 74 -16.22 15 325 \
3 *2.39 32.49 RMS 31.7 0 -19.5 44.69 54 -9.31 - - 15 325 \
4 * 2.380634 33.37 RMS 31.7 0 -19.4 45.67 54 -8.33 15 325 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

= Chamber B84-RDE-I

2024 Oct 23 22:18:47

12
Restricted Bondedge
s Pr‘ojgct Number :
Config: EUT Only
Mode: LEIM 248@MHz 1Tx
Tested by: 19819
185
9: m
5 85 =
o i
{/ \\ Peok iLimit C(dBuly/m)
~ 75
€ [
~
3 \
3
[45)
S 65
2
55 Ll l\\ululﬂwmmmm | ¢ il mw
. | Gt
35
2.441 12.2MHz/ 2.563
Frequency (GHz)
Ronge (GH) REU/UB Ref/Attn Dot Avg Hode Sueep Pts  #oupsiliode Position [Range (@) RELI/UED Ref/Atin Dot fvg flode Susep Pts  foups/Mode Position
124412563 MHCIB/ 11943 PERK - Snsec(fute) 80D HAKH 125 degs 387 cn H [2:27441-2 563 -3/ 119/13 GUER Pur Avg(RS) Bnsecfuto) AR  1BGTAUG 125 degs 387 cn H
High CH BE - H.TST jv4323 21 Jun 2824
Marker Frequency Meter Det 84797 CBL AMP DCCF Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF Pad(dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) | (dBuv/m) (dBuvV/m) (dB)
1 * 2.4835 43.77 Pk 32 -19.9 0 55.87 - - 74 -18.13 125 387 H
2 2.547962 45.79 Pk 32.2 -20.1 0 57.89 - - 74 -16.11 125 387 H
3 * 2.4835 32.85 RMS 32 -19.9 0 44.95 54 -9.05 - - 125 387 H
4 * 2.489532 33.53 RMS 32 -19.9 0 45.63 54 -8.37 - - 125 387 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

VERTICAL RESULT

Marker Frequency Meter Det 84797 DCCF CBL AMP Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) Pad(dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) | (dBuv/m) (dBuv/m) (dB)
1 * 2.4835 43.86 Pk 32 0 -19.9 55.96 - 74 -18.04 137 366 \
2 2.545476 46.03 Pk 32.2 0 -20.1 58.13 - - 74 -15.87 137 366 \
3 * 2.4835 33.05 RMS 32 0 -19.9 45.15 54 -8.85 - - 137 366 \
4 * 2.497402 33.65 RMS 32.1 0 -19.9 45.85 54 -8.15 137 366 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

10.2.6.

LOW POWER BLE TXBF (1Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| ZKChomber B4-RDE-T 2024 Sep 24 a1:49:87
Restricted Baondedge
s Config: EUT only
Mode: LEIM 2482MHz TxBF
Tested by: 33329
185 N
~ 5 I \
s 9 ‘
e}
T 85 i
3 |
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2 Peal imit C(dBulU/m) | \
75 r \
6!:
Average 2
55 o U“‘““‘“‘W‘ Yk TNy i T
45 A } |
i " " = . e ———— i "
3!:
2318 13 IMHz/ 2441
Frequency (MHz)
Range (FHz) REN/UBH Ref/Attn Det Avg Made Semzp Pts  Fups/Made FPosition Range (PHz) REW/UBU Ref/Attn Dot fvg Mode Sueep Pls  #Sups/Made FPosition
1:2318-2441 MC-3B/M 136730 PERK - 9nsec(futo)  90B1  HAXH 287 degs 154 cm2:2318-244 MC-3B)/M 136738 AUER Pur Avg(RMS)  Omsec(futo) 9BI  IBBTAUG 287 degs |54 ca H
Low CH BE - H.TST jv4323 6 Aug 26824 Rev 9.5 B1 Moy 2823
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
1 * 2390 59.5 Pk 32 0 -39.05 52.45 - - 74 -21.55 207 154 H
2 *2378.34 62.14 Pk 32 0 -38.97 55.17 - - 74 -18.83 207 154 H
3 * 2390 49.78 RMS 32 0 -39.05 42.73 54 -11.27 - - 207 154 H
4 *2389.563 50.34 RMS 32 0 -39.06 43.28 54 -10.72 - - 207 154 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

VERTICAL RESULT

IZ:Chomber B4-RDE-T 2024 Sep 24 g1:48:66
Restricted Bondedge
15 Config: EUT only
Mode: LEIM 2482MHz TxBF
Tested by: 33329
185 :
I
~ 95 |
o
3 I
© |
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2 |
3 |
3 eok Limjt (dBuU/m) J
[i5] 7:
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3 65
e
0 A sge Bimit (dBuld/m) 2
i 5:-Mw ek Wm o e T T
5 : 4
4 s 8
3!:
2318 13 IMHz/ 2441
Frequency (MHz)
Ronge (FHz) REN/UBH Ref/Attn Det Avg Made Semsp Pts  Foups/Made Position Range (PHz) REW/UB Ref/Attn Dot fvg Mode Sueep Pls  #Sups/Made Position
36 MG-3B)/3M 136738 PEAK Onseclfuto)  9OB1  HAXH 19 4l e
Low CH BE - V.TST jv4323 6 Aug 26824 Rev 9.5 B1 Moy 20823
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
1 * 2390 59.61 Pk 32 0 -39.05 52.56 - - 74 -21.44 191 401 \
2 *2356.71 62.42 Pk 31.8 0 -39.06 55.16 - - 74 -18.84 191 401 \
3 * 2390 49.16 RMS 32 0 -39.05 42.11 54 -11.89 - - 191 401 \
4 *2385.051 50.37 RMS 32 0 -39.03 43.34 54 -10.66 - - 191 401 \%

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

12

= Chamber B4-RDE-T

20824 Sep 24

02:066:04

s

Config

185

Restricted Bondedge

© EUT onl
Mode: LEIM 2488MHz TxBF
Tested by: 33329

95

85

75

t CdBulV/m)

65

Horizontal (dBulU/m) 18dB/

55

Rl @ : . 2 .
" " ey iy o) )
3!:
2441 12.2MH=z/ 2563
Frequency (MHz)
Ronge (HHz) RBU/UBH Ref/Atin Det fAvg Mode Sueep Pts  #Sups/Made FPosition [Range (HHz) RBU/UBU Ref/Atin Det Avg Mode Sueep Pts  #Sups/Mode Position
1:2441-2563 NC-3BY/3M 13638 PERK - Inseclfuto)  SBBI MAKH 24 degs 184 cnl2:2341-2563 NC-3BI/M 1638 AVER Pur Ag(RMS)  Omsec(uto) 9081 IBRTAUS 244 degs 184 cn H
High CH BE - H.TST jv4323 6 Aug 2824 Rev 9.5 B1 May 2823
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m) (dBuVv/m)
1 *2483.5 61.04 Pk 32.2 0 -38.87 54.37 - - 74 -19.63 244 184 H
2 2540.433 62.97 Pk 32.4 0 -38.63 56.74 - - 74 -17.26 244 184 H
3 *2483.5 49.93 RMS 32.2 0 -38.87 43.26 54 -10.74 - - 244 184 H
4 2552.661 50.46 RMS 324 0 -38.46 44.4 54 -9.6 - - 244 184 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3 DATE: 2024/11/22

VERTICAL RESULT

IZ:Chomber B4-RDE-T 2024 Sep 24 g1:59: 21
Restricted Bondedge
15 Config: EUT only
Mode: LEIM 248BMHz TxBF
Tested by: 33329
185
~ 95 (
[ I
T I
§ I
85 i
£
S !
3 75 | Peaki Limit (dByU/m)
S
3 65
T \
Iy | |Averdge Limit (dBul/m) 2
= 55 e T MU T RTA WP T TRTIT 0% i T RSN Tt an TS P S e il i} 2 A s
45 3 4
[}
3!:
2441 12.2MHz/ 2563
Frequency (MHz)
Ronge (FHz) REN/UBH Ref/Attn Det Avg Made Semsp Pts  Fsups/Made Position Range (PHz) REW/UB Ref/Attn Dot fvg Mode Sueep Pls  #Sups/Made Position
41-2563 MG-3B)/3M 136738 PEAK Insec(futo)  9OB1  HAXH 19 degs 276
High CH BE - U.TST jv4323 6 Aug 2824 Rev 9.5 B May 2823
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuVv) (dBuV/m) (dBuV/m) (dBuV/m)
1 *2483.5 59.84 Pk 32.2 0 -38.87 53.17 - - 74 -20.83 19 278 \
2 2546.276 62.64 Pk 324 0 -38.54 56.5 - - 74 -17.5 19 278 \
3 *2483.5 49.17 RMS 32.2 0 -38.87 42.5 54 -115 - - 19 278 \
4 2551.292 50.64 RMS 32.4 0 -38.57 44.47 54 -9.53 - - 19 278 \%

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

10.2.7. LOW POWER BLE (2Mbps)
ANT 4
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

12:(:hcxmloer B4-RDE-T 2824 Sep 25 21:86:18
Restricted Bondedge
s Config: EUT Only
Mode: LEZM 2484MHz 1Tx
Tested by: 33329
185
3 9
e}
=
z 85
~
>
@ Peck Limit (dBuU/m)
NS
E
t 65
o
N
§ ssl..fvenage bimit (dBul/m) 2 \
T
° . A -
3|:
2319 13, TMHz/ 2441
Frequency (MHz)
WZ) REN/UBI Ref/Attn Det Avg Hade Sueep Pte  Wups/Made Position [Range (Hiz) REW/UBl Ref/Attn  Det Avg Hode Sueep Pls  #Sups/Mode FPosition
1:2318-2441 INCIB)/M 136730 PERK - Gnsec(fute) 98BI MAXH 4l degs 224 om [2:2310-2441 INC-3B)/M 136738 AUER Pur Avg(RMS)  Omsec(futc) 98BI IBATAUG 41 degs 224 cn H
Low CH BE - H.TST jv4323 6 Aug 2624 Rev 9.5 @1 Moy 26823
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
1 * 2390 59.87 Pk 32 0 -39.05 52.82 - - 74 -21.18 41 224 H
2 *2359.913 62.7 Pk 31.8 0 -39.08 55.42 - - 74 -18.58 41 224 H
3 * 2390 49.2 RMS 32 0 -39.05 42.15 54 -11.85 - - 41 224 H
4 * 2386.448 50.22 RMS 32 0 -39.11 43.11 54 -10.89 - - 41 224 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

VERTICAL RESULT

' ZKChomber B4-RDE-T 2824 Sep 25 28:55:21
Restricted Bondedge
115 Config: EUT Only
Mode: LEZM 24B84MHz 1Tx
Tested by: 33329
185
~ 9: “
o
T
=
= g5
G
~
= Peak Limit (dBuU/m)
[4s) 7:
N
3 65 ;
v [
L 55 Average Limit (dBul/m) P | { 1) )
" Ly T wr L™ (7 TN L PSR ¥ (W TP W
F M bt o ‘
5 4
4 . 8
3!:
2310 13, 1MHz/ 2441
Frequency (MHz)
Ronge (MHz) REW/UBY Ref/Attn Det Avg Mode Suweep Pte #Sups/Made  Position Range (MHz) REU/VBY Ref/Attn  Det fvg Mode Sweep Pts #Sups/Mode  Position
310 1 M )/ 3 1 K E Fut E MAX deg on
Low CH BE - U.TST jv4323 6 Aug 2824 Rev 9.5 B1 May 2823
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuVv) (dBuV/m) (dBuV/m) (dBuV/m)
1 * 2390 60.43 Pk 32 0 -39.05 53.38 - - 74 -20.62 7 317 \%
2 *2349.316 62.63 Pk 31.8 0 -39.11 55.32 - - 74 -18.68 7 317 Vv
3 * 2390 49.15 RMS 32 0 -39.05 42.1 54 -11.9 - - 7 317 Vv
4 * 2387.045 50.42 RMS 32 0 -39.11 43.31 54 -10.69 - - 7 317 \%

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

Page 97 of 125

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 319-4000

FAX:(510) 661-0888




REPORT NO: 15175342-E2V3 DATE: 2024/11/22

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1Zﬁchomber B4-RDE-T 2824 Sep 25 20:19:04
Restricted Bondedge
= Config: EUT Onl
H Mode: LEZM 2478MHz 1Tx
Tested by: 33329
185
95

85

‘uU/m) 18dB/

Peak Limit (dBalU/m)

7!:
6!:
55kt
45
3!:
2441 12, 2MHz/ 2563
Frequency (MHz)
Range (MHz) RBU/UBU Ref/fAttn Det Avg Mode Sueep Pte #Sups/Made  Position Range (MHz) RBU/UBU Ref/Attn  Det fvg Mode Sweep Pis #Sups/Mode  Position
1:2441-2563 1MC-3dB)/3M 136/30 PERK - Gnsec(futo) 9801 MAXH 36 degs 188 cm [2:2341-2563 1MC-3dB)/3M 136/38 VER Pur fivg (RM Susec(Auto! 9081 1BBTAVG 36 degs 188 cn t
High CH BE - H.TST jv4323 6 Aug 2824 Rev 9.5 Bl May 2823
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuVv) (dBuV/m) (dBuV/m) (dBuV/m)
1 *2483.5 59.9 Pk 32.2 0 -38.87 53.23 - - 74 -20.77 36 188 H
2 2500.023 63.04 Pk 32.3 0 -38.68 56.66 - - 74 -17.34 36 188 H
3 *2483.5 49.67 RMS 32.2 0 -38.87 43 54 -11 - - 36 188 H
4 2535.241 50.83 RMS 324 0 -38.47 44.76 54 -9.24 - - 36 188 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3 DATE: 2024/11/22

VERTICAL RESULT

! ZKChomber B4-RDE-T 2824 Sep 25 20:25:44
Restricted Bondedge
115 Config: EUT Only
Mode: LEZ2M 2478MHz 1Tx
Tested by: 33329
185
~ 9:
©
e} |
§ ‘\
~ 85 i
< Fil
> I |
2 75 i \} Peaki Limit (dB4U/m
z [
- B
9 65 / |
v | |
] / \ JAverdge Limit (dBuU/m) 2
S BBl g T i " : P AP
45 3 e
&}
31:
2441 12.2MHz/ 2563
Frequency (MHz)
farge e Ref/Atin Dot g Fock Sueep T [Range CtHz) REW/UBl Ref/Atin  Det fvg Mode Sweep Pls  Bsups/fode FPosition
3] 1-38 /3 K Insec(futa) 98 MAX degs 374 on
High CH BE - U.TST jv4323 6 Aug 2824 Rev 9.5 @1 May 2823
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuVv) (dBuV/m) (dBuV/m) (dBuV/m)
1 *2483.5 60.26 Pk 32.2 0 -38.87 53.59 - - 74 -20.41 4 374 \
2 2556.334 62.45 Pk 324 0 -38.38 56.47 - - 74 -17.53 4 374 \
3 *2483.5 49.5 RMS 32.2 0 -38.87 42.83 54 -11.17 - - 4 374 \
4 2531.053 50.59 RMS 32.4 0 -38.32 44.67 54 -9.33 - - 4 374 \

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

RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

ANT 3

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

= Chamber @84-RDE-T

2024 Sep 25 19:54: 11

12
Restricted Bandedge
s Config: EUT Only
Mode: LEZM 2484MHz 1Tx
Tested by: 33329
185 /
~ A\
g 9 / ‘»\
S n
z 85
~
> i
% 75 Peok Limit (dBuU/m
T
T 65
a
N
5 = Average Limit (dBuU/m) 2 ’
T R e e TR P Ao T TR T R e A RSP i e JERR R PR YW TR RO TF v YoeF R
|
4 ) e ‘ 3 ”, G
35
2310 13 IMH=/ 2441
Frequency (MHz)
Ronge (i) REU/UB Ref/Attn Dot fvg Node weep Pts  Foups/fods Position [Range (i) REU/UEH Ref/fttn Dt fvg flode Sucep Pts  foups/Miods Position
1:2318-2441 M3/ 168 PEK - Guseclfuta) 981 HAKH 21 degs 19 en B [2:2310-2441 MC3B/M 136/38 AUER Pur Ag(RMS)  Onsec(Auto)  OEB 10ATAUS 221 degs 123 cn H
Low CH BE - H.TST jv4323 6 Aug 2824 Rev 9.5 B1 Moy 2023
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
1 * 2390 60.5 Pk 32 0 -39.05 53.45 - - 74 -20.55 221 129 H
2 *2376.128 62.27 Pk 32 0 -39.07 55.2 - - 74 -18.8 221 129 H
3 * 2390 49.3 RMS 32 0 -39.05 42.25 54 -11.75 - - 221 129 H
4 *2360.32 50.42 RMS 31.8 0 -39.1 43.12 54 -10.88 - - 221 129 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: 2024/11/22

VERTICAL RESULT

| EEC%omber 84-RDE-T 2024 Sep 25 19:46:30
Restricted Bandedge
s Config: EUT Only
Mode: LEZM 2484MHz 1Tx
Tested by: 3329
185
~ g’:
[is]
S l""\
- 85 LAl
2 |
~
3 Peak Limit (dBulU/m |
@ 75
S
3 65
-
§ Average Limit (dBuUim) 2
R e ; f R A RS
5 4
4 4 3
35
2310 13 IMH=/ 2441
Frequency (MHz)
Ronge (i) REU/UB Ref/Attn Dot fvg Node Sueep Pts  Foups/fods Position Range (i) REU/UBH Ref/Attn et fvg Mode Suep Pts  foups/Miods Position
1:2318-244 MC-3E/M 163 PERK - Gnsec(futa) 9931 59 degs 318 cn
Low CH BE - V.TST jv4323 6 Aug 2824 Rev 9.5 B1 Moy 2023
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
1 * 2390 59.46 Pk 32 0 -39.05 52.41 - - 74 -21.59 59 318 \
2 *2376.492 62.8 Pk 32 0 -39.06 55.74 - - 74 -18.26 59 318 \%
3 * 2390 49.59 RMS 32 0 -39.05 42.54 54 -11.46 - - 59 318 \%
4 *2383.144 50.09 RMS 32 0 -38.96 43.13 54 -10.87 - - 59 318 \%

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3 DATE: 2024/11/22

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1EEC%mmber- 84-RDE-T 2024 Sep 25 20:10:50
Restricted Bandedge
= Config: EUT Onl
i Mode: LE2N 2478MHz 1Tx
Tested by: 33329
185
,.
\
E gl—_\ l‘
o
T B \
~
>
@ / I Peoki Limit (dBuU/m
2 0
T
£
<
a
N
n
a
T
4
) " o fors
B u phebvty
35
2441 12.2MH=z/ 2563
Frequency (MHz)
Renge (=) REU/UBH Ref/Attn  Det fivg Node Sueep Pts  Foups/fods Position [Range () REU/UEW Ref/fttn Det Avg fode Sucep Pts  Houps/Mods Position
1:2841-2563 M3/ 168 PEK - Guseclfuta) 981 HAKH 222 degs 188 cn M [2:2441-2563 MC3B/M 136738 AUER Pur Aug(RMS)  Onsec(Auto)  OBB1  10ATAUS 222 degs 160 cn H
High CH BE - H.TST jv4323 6 Aug 2824 Rev 9.5 Bl May 2023
Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuVv) (dBuv/m) | (dBuV/m) (dBuV/m)
1 *2483.5 60.15 Pk 32.2 0 -38.87 53.48 - - 74 -20.52 222 100 H
2 2547.97 62.98 Pk 324 0 -38.51 56.87 - - 74 -17.13 222 100 H
3 *2483.5 49.32 RMS 32.2 0 -38.87 42.65 54 -11.35 - - 222 100 H
4 2558.409 50.45 RMS 32.4 0 -38.46 44.39 54 -9.61 - - 222 100 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

VERTICAL RESULT

Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
1 *2483.5 59.45 Pk 32.2 0 -38.87 52.78 - 74 -21.22 237 376 \
2 2531.92 62.72 Pk 32.4 0 -38.39 56.73 - - 74 -17.27 237 376 \
3 *2483.5 49.74 RMS 32.2 0 -38.87 43.07 54 -10.93 - - 237 376 \
4 2532.544 50.48 RMS 32.4 0 -38.44 44.44 54 -9.56 237 376 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

10.2.8.

LOW POWER BLE TXBF (2Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| EEChumber B4-RDE-T 2024 Sep 22 090:20:53
Restricted Baondedge
115 Config: EUT Only
Mode: LEZM 2484MHz TxBF
Tested by: 33329
185
E QE //\\\
o
e 85 —
3 \
>
% 75 Peak Limit (dBuU/m) \‘
T
£
<
a
N
8
2 G R
“ sl -
35
2310 13 IMH=z/ 2441
Frequency (MHz)
Ronge () REU/UB ReF/Attn Dol fvg Node weep Pts  #oups/liods Position Range (i) FE] Ref/Attn Dot fvg flode Susep Pts  #oups/Mode Position
1:2318-2441 M348/ 136730 - Gnsec(fute) 9801 HAKH 209 degs 153 cn H  [2:2318-2441 (-3d80/ 136/ GUER Pur Avg(RS)  OmsecAuto)  9AR1  10OTAUG 289 degs 153 cn H
Low CH BE - H.TST jv4323 6 Aug 2B24 Rev 9.5 B1 Moy 2023
Marker Frequency Meter Det 79834 DCCF Gain/Loss Corrected Average Margin Peak Limit Margin Azimuth Height Polarity
(MHz) Reading ACF (dB) (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dBuV/m)
1 * 2390 59.91 Pk 32 0 -39.05 52.86 - - 74 -21.14 209 153 H
2 *2376.579 62.49 Pk 32 0 -39.05 55.44 - - 74 -18.56 209 153 H
3 * 2390 48.97 RMS 32 0 -39.05 41.92 54 -12.08 - - 209 153 H
4 *2354.92 50.17 RMS 31.8 0 -39.03 42.94 54 -11.06 - - 209 153 H

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

Page 104 of 125

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA

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

TEL:(510) 319-4000

FAX:(510) 661-0888




REPORT NO: 15175342-E2V3

DATE: 2024/11/22

VERTICAL RESULT

Marker Frequency Meter Det 84797 DCCF CBL AMP Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) Pad(dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) | (dBuv/m) (dBuv/m) (dB)
1 *2.39 43.14 Pk 31.7 0 -19.5 55.34 - 74 -18.66 262 108 \
2 * 2.346111 45.24 Pk 31.8 0 -19.3 57.74 - - 74 -16.26 262 108 \
3 *2.39 32.01 RMS 31.7 0 -19.5 44.21 54 -9.79 - - 262 108 \
4 * 2.387054 33.33 RMS 31.7 0 -19.5 45.53 54 -8.47 262 108 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15175342-E2V3 DATE: 2024/11/22

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

Marker Frequency Meter Det 79834 ACF DCCF

Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
1 *2483.5 60.82 Pk 32.2 0 -38.87 54.15 - - 74 -19.85 243 188 H
2 2524.424 62.73 Pk 32.4 0 -38.51 56.62 - - 74 -17.38 243 188 H
3 * 2483.5 49.49 RMS 32.2 0 -38.87 42.82 54 -11.18 - - 243 188 H
4 2534.753 50.52 RMS 32.4 0 -38.51 44.41 54 -9.59 243 188 H

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

RMS - RMS detection
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REPORT NO: 15175342-E2V3

DATE: 2024/11/22

VERTICAL RESULT

Marker Frequency Meter Det 79834 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuVv) (dBuV/m) (dBuV/m) (dBuV/m)
1 *2483.5 60.14 Pk 322 0 -38.87 53.47 - 74 -20.53 17 271 \4
2 2560.903 62.69 Pk 32.4 0 -38.43 56.66 - - 74 -17.34 17 271 \
3 *2483.5 49.53 RMS 32.2 0 -38.87 42.86 54 -11.14 - - 17 271 \
4 2556.023 50.68 RMS 324 0 -38.35 44.73 54 -9.27 17 271 \4

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

Pk - Peak detector
RMS - RMS detection
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DATE: 2024/11/22

10.2.9.

LOW CHANNEL RESULTS

WORST CASE HARMONICS AND SPURIOUS EMISSIONS

18dB/

Horizontal (dBuU/m)

WZBFRE Chomber B3-RDE-A

2024 Aug 23

21:16:48

118

1oa

Rodicoted Emissions 3-Meters

Configuratian: EUT Only
Mode: BLE2M 24B4MHz TxBF
Tested By: 32783 MY

98

Peok Limit (dBuU/m)

78

68
Average Limit (dBulU/m)

508

AP

W

A8t i o

38

1

18

Frequency (GHz)

[Ronge (GHz) RBW/VBH Ref/Attn Dei fvg Mode
1:1-3 THC-30B)/38k  138/24  PERK -

¥ps/hiode Fosition

Sucep Ps P
4ATuseo(futo) BO08 MK G-3hdegs H

[Range (6riz)
5318

FEU/VBH Ref/Attn  Det Avg Mode
i(-3d80/30k  112/18 PERK -

ueep Pts
Finsec(Auto) 16868

ups/fode Fosition
Haki 6-360degs H

FCC Part15C 2.4GHz RSE.TST jv4323 6 Aug 2024

HORIZONTAL

Uertical C(dBulU/m) 18dB/

FRE Chomber B3-RDE-A

2024 Aug 23 21:16:48

1268
Rodioted Emissions 3-Meters
. Configuration: EUT Only
Mode: BLE2M 24B84MHz TxBF
Tested By: 32783 MY
108
98
84
Peak Limit CdBuU/m)
74
[S15]
Average Limit CdBuU/m)
508
6
o,
44
4 fet
@
2]
1 18 18
Frequency (GHz)
[Ronge (6tiz) RE/UBY Ref/ttn Det fvg ode Sucep ¥iups/tiode Fosition

[Ronge (GHz) REW/VBU Ref/Atin Det fvg Mode Sueep Pts  #oups/Mode Fosition

FCC Part15C 2.4GHz RSE.TST jv4323 6 Aug 2024

VERTICAL
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DATE: 2024/11/22

Radiated Emissions

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

1 *3.765212 57.4 PK2 33.4 0 -47.08 43.72 74 -30.28 2 101 H
*3.76494 45.88 MAv1 33.4 0 -47.1 32.18 54 -21.82 - - 2 101 H

2 *8.115982 55.61 PK2 36 0 -44.7 46.91 74 -27.09 2 198 H
*8.114131 44.19 MAv1 36 0 -44.7 35.49 54 -18.51 - - 2 198 H

3 *15.688479 53.65 PK2 40.6 0 -41.5 52.75 74 -21.25 2 101 H
*15.689347 42.25 MAv1 40.6 0 -41.5 41.35 54 -12.65 - - 2 101 H

4 *3.736875 57.74 PK2 33.3 0 -47.21 43.83 74 -30.17 2 101 Vv
* 3.735024 46.09 MAv1 33.3 0 -47.2 32.19 54 -21.81 - - 2 101 \

5 *8.152857 56.02 PK2 36 0 -44.99 47.03 74 -26.97 2 101 \
*8.152175 44.55 MAv1 36 0 -44.92 35.63 54 -18.37 - - 2 101 \

6 *15.678463 53.96 PK2 40.6 0 -41.7 52.86 74 -21.14 2 199 Vv
*15.678115 42.36 MAv1 40.6 0 -41.7 41.26 54 -12.74 - - 2 199 \

* - 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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MID CHANNEL RESULTS

1EEFRE Chamber B3-RDE-A 2024 Aug 23 22:56:59
Rodioted Emissions 3-Meters
Configuratian: EUT Only
e Mode: BLEZM 244GMH= TxBF
Tested By: 32783 MY
188
s 98
o
=
2 80
3 Peok Limit CdBuU/m)
5
5 79
©
e 64 -
g Average Limit CdBuU/m)
¢
g 56
W
4814 " " mvm
1 dd iy "
AW WY WAV O Ky -
34
1 18 18
Frequency (GHz)
Range (@) REW/VEU Ref/Attn  Det fvg Hode Sueep Fts  Foups/lode Fosition [Range (&) RE/UBY Ref/ttn  Det fvg fode Sucep Pts  #sups/ode Fosition
1013 HC-38I/30  138/24 FERK - ATusec(uta) 6008 HAKH 6-368cks H 5318 M-3dB)/3Bk 11218 FERK - Blnsec(huto) 1888 WA 0-360cks H
FCC Part15C 2.4GHz RSE.TST jv4323 6 Aug 20824
| EQFRE Chamber B3-RDE-A 2024 Aug 23 22:56:59
a
Rodioted Emissions 3-Meters
Configuratian: EUT Only
e Mode: BLEZM 244@MHz TxBF
Tested By: 32783 MY
108
~ =L
[is]
o
E
- 80
5 Peak Limit CdBuU/m)
3
@ 78
S
8 68
= Average Limit (dBuU/m)
[
i
> 54
5
o
44
4 &
=)
30
1 iz 18
Frequency (GHz)
Range (6fiz) REU/VBH Ref/Attn Dot fvg Hode Sueep Pts  Foupsiliode Fosition [Range (6tiz) REU/BH Ref/Attn Det Avg ode Sucep Pts  #5ups/fode Fosition
FCC Part15C 2.4GHz RSE.TST jv4323 6 Aug 2824

VERTICAL
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Radiated Emissions

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

1 *3.707274 57.6 PK2 33.2 0 -47.27 43.53 74 -30.47 360 101 H
*3.708963 45.93 MAv1 33.3 0 -47.2 32.03 54 -21.97 - - 360 101 H

2 * 8.125046 56.95 PK2 36 0 -44.8 48.15 74 -25.85 360 101 H
*8.125811 44.18 MAv1 36 0 -44.88 35.3 54 -18.7 - - 360 101 H

3 15.340922 54.74 PK2 40.1 0 -42.79 52.05 74 -21.95 360 200 H
15.338573 43.59 MAv1 40.1 0 -42.7 40.99 54 -13.01 - - 360 200 H

4 *3.710803 57.7 PK2 33.3 0 -47.2 43.8 74 -30.2 360 200 Vv
*3.708547 46.13 MAv1 33.3 0 -47.2 32.23 54 -21.77 - - 360 200 \

5 *8.142498 56.09 PK2 36 0 -45.1 46.99 74 -27.01 360 200 \
*8.141004 44.57 MAv1 36 0 -45.1 35.47 54 -18.53 - - 360 200 Vv

6 *15.374948 55.08 PK2 40.1 0 -42.89 52.29 74 -21.71 360 101 Vv
*15.371238 43.65 MAv1 40.1 0 -42.82 40.93 54 -13.07 - - 360 101 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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HIGH CHANNEL RESULTS

1EEFRE Chamber B3-RDE-A 2024 Aug 23 23:58:39
Rodioted Emissions 3-Meters
Configuratian: EUT Only
118 Mode: BLEZM 2478MH= TxBF
Tested By: 32783 MY
188
s 98
o
S
2 80
3 Peok Limit CdBuU/m)
5
5 79
©
t 66 .
g Average Limit CdBuU/m)
¢
2 58 .
el T o “W
"y o m—
" "
34
1 18 18
Frequency (GHz)
Ronge (GHo) REW/UE Ref/Atin  Del fvg Hode Seeep Fts  #owps/fode Fosition [Fonge 6Ho) REU/BY Ref/ttn  Det fvg fode Sucep Pts  #sups/ode Fosition
1013 HC-38I/30  138/24 FERK - ATusec(iuts) 6038 WA B-36ddegs H 5318 M-3dB)/3Bk 11218 FERK - Fhnsec(huto) 18088 MAXH  B-366degs H
FCC Part15C 2.4GHz RSE.TST jv4323 6 Aug 20824
| EHFRE Chamber B3-RDE-A 2024 Aug 23 23:58:39
a
Rodioted Emissions 3-Meters
Configuratian: EUT Only
e Mode: BLEZM 2478MHz TxBF
Tested By: 32783 MY
108
~ 94
[ia}
o
E
~ 86
5 Peak Limit CdBuU/m)
3
@ 78
S
5 6@
z Average Limit (dBulU/m)
C
i
> 54
5
o
44
4 fat
Q
30
1 18 18
Frequency (GHz)
Range (6fiz) REU/VBH Ref/Attn Dot fvg Hode Sueep Pts  Foupsiliode Fosition [Range (6tiz) REU/BH Ref/Attn Det Avg ode Sucep Pts  #5ups/fode Fosition
FCC Part15C 2.4GHz RSE.TST jv4323 6 Aug 2824

VERTICAL
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Radiated Emissions

Marker Frequency Meter Det 226673 ACF DCCF Gain/Loss Corrected Average Margin Peak Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m)
1 * 3.888984 57.44 PK2 335 0 -47.2 43.74 74 -30.26 0 101 H
*3.889128 45.83 MAv1 33.5 0 -47.19 32.14 54 -21.86 - - 0 101 H
2 *8.168618 55.98 PK2 36 0 -44.96 47.02 74 -26.98 0 199 H
*8.168903 44.41 MAv1 36 0 -44.99 35.42 54 -18.58 - - 0 199 H
3 *15.400427 54.88 PK2 40.2 0 -42.86 52.22 74 -21.78 0 101 H
*15.399462 43.27 MAv1 40.2 0 -42.9 40.57 54 -13.43 - - 0 101 H
4 * 3.890562 57.43 PK2 33.5 0 -47.16 43.77 74 -30.23 0 101 Vv
*3.887718 45.7 MAv1 335 0 -47.2 32 54 -22 - - 0 101 \
5 *8.173453 56.27 PK2 36 0 -44.95 47.32 74 -26.68 0 198 \
*8.171036 44.55 MAv1 36 0 -45 35.55 54 -18.45 - - 0 198 Vv
6 *15.368594 54.9 PK2 40.1 0 -42.86 52.14 74 -21.86 0 101 Vv
*15.367204 43.55 MAv1 40.1 0 -42.88 40.77 54 -13.23 - - 0 101 \

* - 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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10.3. WORST CASE BELOW 1 GHz

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

HORIZONTAL

VERTICAL
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Radiated Emissions

Marker Frequency Meter Det 204045 ACF CBL AMP (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 82.6546 47.09 Qp 13.4 -30.5 29.99 40 -10.01 340 225 H
2 193.568 37.97 Qp 17.8 -29.5 26.27 43.52 -17.25 49 238 H
3 338.674 33.52 Qp 19.9 -29 24.42 46.02 -21.6 345 106 H
4 34.5978 44.02 Qp 23.4 -31 36.42 40 -3.58 340 106 \Y
5 41.1572 41 Qp 18.7 -30.9 28.8 40 -11.2 281 100 \%
6 81.9651 43.37 Qp 13.4 -30.7 26.07 40 -13.93 294 124 \%

Qp - Quasi-Peak detector
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10.4. WORST CASE 18-26 GHz

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

HORIZONTAL

II':FRE Chamber B3-RDE-A 2024 Aug 28 B89:16:49

RF Emissions 3 meter
Configuration: EUT Only

185 Mode: BLE Worst Cose
Tested By: 32894 RB

a5

85

Peck Limit (dBuU/m)

75

65

Average Limit dBuU/m

55

45

Horizontal (dBuU/m) 18dB/

PRSP NN, YU e D RO

35
25
18 26.5
Frequency (GHz)
Ronge_(GHz) [EIE] ReF/Rttn  Det fvg fode Sucep Fte  Foups/lode FPosition Ronge (62) EE Ref/fittn Dot fvg fode Sweep Pts  Foups/liode FPosition
1:18-26.5 3B/ 11218 PERK - Hnsec(huta) 18301 HAKA 0-3degs H
18-26.56Hz Test 3-meter (172354 + 221832) . TST jv4323 15 Jul 2824
VERTICAL
| ]:FRE Chomber B3-RDE-A 2024 Aug 28 B9:16:49
RF Emissions 3 meter
- Configuration: EUT Only
8 Mode: BLE Worst Case
Tested By: 32894 RB
95
~ 85
oo
3
- Peak Limit C(dBuU/m)
75
G
~
3
@ 65
o
< | Average Limit dBuU/m
v 5 =
>
C
]
> 45 &
2 a NPT A ‘
. " wrom Ll il alild -”W"L..umhm ‘W....Amn:w‘"\ " A A‘A@mmu.#..mviuww—: T "W"WWM
35
25
18 26.5
Frequency (GHz)
Ronge () REU/UBH Ref/tin Dot fvg fodk Swecp Pts  Fowps/llode Fosition Rorge (62) FEI/UBD Ref/ttn Dot fug Hock Sucep Pts  foups/Mode
2: 1826 (IB/M 1218 PERK - Finsec(Aute) 19081 HAKH
18-26.56Hz Test 3-meter (172354 + 221832) . TST jv4323 15 Jul 2024
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Radiated Emissions

Marker Frequency Meter Det 172354 221832 Cbl/Swi Correct Peak PK Averag Margin Azimut Height Polarity
(GHz) Readin 3m AF Amp tch (dB) ed Limit Margin e Limit (dB) h (cm)
g (dB/m) (dB) Readin (dBuVv/ (dB) dBuV/m (Degs)
(dBuv) g m)
(dBuVv/
)
*19.85111 55.59 P .5 -62.5 4.1 .69 74 -34.31 54 -14.31 0-360 01 H
*22.329331 55.47 P .1 -62.2 4.7 41.07 74 -32.93 54 -12.93 0-360 00 H
*19.845916 55.65 P .5 -62.5 4.1 .75 74 -34.25 54 -14.25 0-360 99 \
4 *22.333109 55.48 P 33.1 -62.2 14.7 41.08 74 -32.92 54 -12.92 0-360 199 \4
5 24.595052 54.67 P 33.7 -61.8 15.6 42.17 74 -31.83 54 -11.83 0-360 200 H
6 24.604497 55.42 P 33.7 -61.8 15.6 42.92 74 -31.08 54 -11.08 0-360 199 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
. Conducted Limit (dBpV)
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
WEEUL Fremont, CA CE Room 2024 Aug 3B 28:12:53
Conducted RFI Uoltage
EUT Config: EUT + Charger
106 Mode: BLE Worst Cose
Test Uolt/Freq: 120U/60Hz
Test By: 24943 MA / 32783 MY
92
7
o
o =
= G4 S f
5 — T FCC Phrt 15 Glass B Avg
y 50 3
3 2 iy
3 36i2 ANERERY
g 1A VA Ve VWA
AW W=D ﬂﬂﬂpﬂm PN
\ NUANIA B AN “ U‘ ‘A\\) UU N - 1@3 /~
8 S e AT Tinkuy (0TS N S s o
VI : T~
-6
.15 1 1a 30
Frequency (MHz)
Range (MHz) REW Ref/Atin  Det Avg Mode Sweep Pts #Sups/Mode  Lobel Range (MHz) REl Ref/fttn  Det Avg Mode Sueep Pts #Supe/Mode  Label
1:.15-3 Ok(-6dB) 8218 /P 15/2.25kHz 13.3  1/ARIT Line-L1
FCCI5 CE Class B 158kHz-3@MHz Stepping LISN 175765.TST 19418 28 Dec 2023 Rev 8.5 B3 Mar 2823
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN (dB) Cbl (dB) Trns Limiter Corrected FCC Part 15 QP Margin FCC Part 15 Av Margin
(MHz) Reading (dB) Reading Class B QP (dB) Class B Avg (dB)
(dBuv) dBuv dBuv dBuv
2 .159 23.61 Av 1 0 9.5 33.21 - - 55.52 -22.31
4 .213 20.76 Av 0 1 9.4 30.26 - - 53.09 -22.83
6 .2648 16.98 Av 0 0 9.4 26.38 - - 51.28 -24.9
8 .3188 13.2 Av 0 1 9.4 22.7 - - 49.74 -27.04
10 .3705 10.08 Av 0 0 9.4 19.48 - - 48.49 -29.01
12 4223 9.58 Av 0 0 9.4 18.98 - - 47.4 -28.42
14 13.56 -1.65 Av 1 .3 9.5 8.25 - - 50 -41.75
1 .159 39.16 Qp 1 0 9.5 48.76 65.52 -16.76 - -
3 .2108 36.42 Qp 0 1 9.4 45.92 63.18 -17.26 - -
5 .2648 32.91 Qp 0 0 9.4 42.31 61.28 -18.97 - -
7 .3165 29.02 Qp 0 1 9.4 38.52 59.8 -21.28 - -
9 .3705 25.77 Qp 0 0 9.4 35.17 58.49 -23.32 - -
11 4223 23.49 Qp 0 0 9.4 32.89 57.4 -24.51 - -
13 13.56 5.33 Qp 1 3 9.5 15.23 60 -44.77 - -

Qp - Quasi-Peak detector
Av - Average detection
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LINE 2 RESULTS

Range 2: Line-L2 .15 - 30MHz

Marker Frequency Meter Det LISN (dB) Cbl (dB) Trns Limiter Corrected FCC Part 15 QP Margin FCC Part 15 Av Margin
(MHz) Reading (dB) Reading Class B QP (dB) Class B Avg (dB)
(dBuv) dBuv dBuv dBuv
16 .159 23.31 Av 1 0 9.5 32.91 - - 55.52 -22.61
18 .213 20.53 Av 0 1 9.4 30.03 - - 53.09 -23.06
20 .2648 16.84 Av 0 0 9.4 26.24 - - 51.28 -25.04
22 .3188 13.17 Av 0 1 9.4 22.67 - - 49.74 -27.07
24 .3705 10.83 Av 0 1 9.4 20.33 - - 48.49 -28.16
26 4223 10.3 Av 0 1 9.4 19.8 - - 47.4 -27.6
28 13.56 -.39 Av 1 2 9.5 9.41 - - 50 -40.59
15 .159 39.19 Qp 1 0 9.5 48.79 65.52 -16.73 - -
17 .2108 36.55 Qp 0 1 9.4 46.05 63.18 -17.13 - -
19 .2648 33.11 Qp 0 0 9.4 42.51 61.28 -18.77 - -
21 .3165 29.24 Qp 0 1 9.4 38.74 59.8 -21.06 - -
23 .3705 26.16 Qp 0 1 9.4 35.66 58.49 -22.83 - -
25 4223 23.37 Qp 0 1 9.4 32.87 57.4 -24.53 - -
27 13.56 8.16 Qp 1 2 9.5 17.96 60 -42.04 - -

Qp - Quasi-Peak detector
Av - Average detection
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