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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: SMARTPHONE
MODEL.: A2481 (Parent Model, Full Test)
A2626, A2628, A2629, A2630 (Variant Models)
BRAND: APPLE
FCC ID: BCG-E3994A (Parent Model, Full Test)

BCG-E3996A, BCG-E4029A, BCG-E4030A (Variant Models)

IC ID: 579C-E3994A (Parent Model, Full Test)
579C-E3996A, 579C-E4029A, 579C-E4030A (Variant Models)

SERIAL NUMBER: US1H9; C7CF300D10Y2; GOHFYT6X7Q

SAMPLE RECEIPT DATE: 03/25/2021; 02/09/2021; 06/28/2021

DATE TESTED: MARCH 17, 2021 — AUGUST 5, 2021
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 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 NVLAP, NIST, any agency of the Federal Government, or any
agency of the U.S. government.
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Approved & Released For
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Prepared By:

iﬁ_,/&.f

Frank Ibrahim

Staff Engineer

Consumer Technology Division
UL Verification Services Inc.

Francisco Guarnero

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.

FCC Clause | ISED Clause Requirement Result Comment

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

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

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

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

See Comment Average power Reporting 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-2475.5 Conducted Spurious Emissions Complies None.

15.209, 15.205 RSS-GEN 8.9, Radiated Emissions Complies None.

8.10
15.207 RSS-Gen 8.8 AC Mains Conducted Emissions Complies None.

3. TEST METHODOLOGY

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

- FCC CFR 47 Part 2
- FCC CFR 47 Part 15
- ANSI| C63.10-2013

- KDB 558074 D01 15.247 Meas Guidance v05r02
- KDB 414788 D01 Radiated Test Site v01r01

- FCC KDB 662911 D01 v02r01
- RSS-GEN Issue 5 + A1 + A2

- RSS-247 Issue 2

4. FACILITIES AND ACCREDITATION

UL LLC 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.

ISED FCe
Address ISED CABID Company Registration
Number
Building 1: 47173 Benicia Street, Fremont, CA 94538 uUs0104 2324A 208313
Building 2: 47266 Benicia Street, Fremont, CA 94538 uUs0104 22541 208313
Building 4: 47658 Kato Rd, Fremont, CA 94538 Us0104 2324B 208313
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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 ULap
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 473 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 multimedia functions (music, application support, and
video), cellular GSM, GPRS, EGPRS, UMTS, LTE, 5G, CDMA, IEEE 802.11a/b/g/n/ac/ax,
Bluetooth, Ultra-Wideband, GPS, NFC and MSS. All models support at least one UICC based
SIM. The second SIM is either an UICC based p-SIM (physical SIM) or e-SIM (electronic SIM).
The device supports a built-in inductive charging transmitter and receiver. The rechargeable
battery is not user accessible.

Testing was performed on the parent model and is used to support the application for the parent
and variants identified in this report based on the test plan submitted and approved via KDB
inquiry by the FCC and by ISED-Canada.

The Models and FCC and IC ID covered by this report include:

Parent Model:

A2481; FCC ID: BCG-E3994A; IC ID: 579C-E3994A

Variant Models: A2626; FCC ID: BCG-E3996A; IC ID: 579C-E3996A
A2628; FCC ID: BCG-E4029A; IC ID: 579C-E4029A
A2629; FCC ID: BCG-E4030A; IC ID: 579C-E4030A
A2630; FCC ID: BCG-E4030A; IC ID: 579C-E4030A

6.2. MAXIMUM OUTPUT POWER
The transmitter has a maximum peak conducted output power as follows:
Antenna Configuration Frequency Mode Output | Output
Range Power | Power
(MHz) (dBm) (mW)
High Power 20.48 111.69
ANT 4 Low Power 2402 - 2480 BLE 1M 11.34 | 13.61
High Power 20.86 | 121.90
Low Power 2404 - 2478 BLE 2M 11.42 | 13.87
High Power 20.06 | 101.39
. Low Power 2402 - 2480 BLE 1M 11.19 13.15
High Power 20.13 | 103.04
Low Power 2404 - 2478 BLE 2M 11.53 14.22
E;%C ggvvﬁrr 2402 - 2480 BLE 1M igég 12065é923
BF, ANT4+ANT3 ™ igh Power 20.76 | 119.12
Low Power 2404 - 2478 BLE 2M 14.40 | 27.54
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6.3. DESCRIPTION OF AVAILABLE ANTENNAS

Antenna Type is IFA.
The antennas’ gains, as provided by the manufacturer, are as follows:

ANT 4 ANT 3
Frequency Range (GHz) (dBi) (dBi)
2.4 -3.00 -0.70

6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was 19.1.309.2612

6.5. WORST-CASE CONFIGURATION AND MODE

The EUT was investigated in three orthogonal orientations X, Y and Z on ANT 4 (Core 0) and
ANT 3 (Core 1). It was determined that X (Flatbed) was the worst-case orientation for ANT 4,
ANT 3 and 2TX TxBF.

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 1Mbps mode is set to maximum power per chain to cover both
SISO and MIMO modes to complies 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 AC power line conducted emissions were
performed with the EUT transmitting at the channel with the highest output power as worst-case
scenario.

For below 1GHz, tests were performed with EUT connected to AC power adapter as the worst
case and for above 1GHz, tests were performed with EUT only. For AC power line conducted
emission, tests were investigated with AC power adapter and with laptop.

For below 30MHz testing, investigation was done on three antenna orientations: RX antenna
Face-on, Face-off and horizontal (parallel to ground). The worst-case configurations were
determined on RX antenna Face-on and Face-off; therefore, all final tests were performed using
these two orientations.

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

There are two vendors of the WiFi/Bluetooth radio modules: variant 1 and variant 2. The Wi-
Fi/Bluetooth radio modules have the same mechanical outline (e.g., the same package
dimension and pin-out layout), use the same on-board antenna matching circuit, have an
identical antenna structure, and are built and tested to conform to the same specifications and
to operate within the same tolerances.

Baseline testing was performed on the two variants to determine the worst case on alll
conducted power and radiated emissions.
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6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop Apple Macbook Pro C02YL3ZMJHCS8 BCGA1989
Laptop AC/DC adapter Apple Al424 NSW25679 DoC
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 AC 1 AC Un-shielded 2 N/A
2 UsB 1 UsB Shielded 1.0 N/A
3 Antenna 1 SMA Un-shielded 0.2 To spectrum
Analyzer
I/O CABLES (RF RADIATED 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 UsSB 1 USB Un-shielded 1 N/A
TEST SETUP

The EUT is connected to a test laptop during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum
Analyzer

AC/DC Adapter

AC Source
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SETUP DIAGRAM FOR RADIATED TESTS Above 1 GHz

Antenna/Amp

Spectrum Analyzer

AC Source
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SETUP DIAGRAM FOR Below 1GHz and AC LINE CONDUCTED TEST
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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 C63.10-2013 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 -11.13.3.2 & Clause 13: Integration method -Peak
detection
Band-edge: ANSI C63.10 Subclause -11.13.3.3 & Clause 13: Integration method -Trace

averaging with continuous transmission at full power

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

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

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 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: 13573777-E2V2

DATE: 8/5/2021

8. TEST AND MEASUREMENT EQUIPMENT

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

report:
Description Manufacturer Model ID Num Cal Due Last Cal
Spectrum Analyzer, PXA 3Hz Keysight N9030A T341 01/28/2022 = 01/28/2021
to 44GHz
Power Mefr:;r';?”es single Keysight N1912A T1244 | 01/25/2022  01/25/2021
Power Sensor Keysight N1921A T1224 01/25/2022 | 01/25/2021
Antenna, Horn 1-18GHz ETS-Lindgren 3117 PRE0213973 | 02/16/2022 02/16/2021
Amplifier, 100MHz -18GHz AMPLICAL AMPO0.1G18-47-20 205876 03/14/2022 | 03/14/2021
EMI TEST RECEIVER ggmgé‘ ESW44 201499 | 02/26/2022 02/26/2021
*Antenna, Horn 1-18GHz ETS-Lindgren 3117 T136 07/07/2021 @ 07/07/2020
RF Amplifier, 1-18GHz MITEQ AFS42-00101800-25-S-42 T1165 06/12/2022 @ 06/12/2021
Spectrum Analyzer Keysight N9O30A SA0016  11/25/2021 11/25/2020
Technologies Inc
Antenna, Horn 1-18GHz ETS-Lindgren 3117 PRE0213831 | 12/03/2021 @ 12/03/2020
Rf Amplifier ,}A}ﬁSGHZ’ 45dB AMPLICAL AMPO0.1G18-47-20 172122 | 12/31/2021  12/31/2020
EMI TEST RECEIVER ggmgé‘ ESW44 201498 02/25/2022 | 02/25/2021
Antenna, Broadband Hybrid, Sunol Sciences
30MHz 1o 2000MHz Corp., JB3 T900 02/24/2022 | 02/24/2021
Amplifier, 9KHz to 1GHz, SONOMA
3948 INSTRUMENT 310 T173 07/22/2021 | 07/22/2020
Spectrum Analyzer, PXA, 3Hz Keysight N9030A T342 01/25/2022  01/25/2021
to 50GHz Technologies Inc
Antenna, A‘:;fg’lak';;"p 9KHz to EMCO 6502 T35 11/23/2021  11/23/2020
*Antenna Horn, 18 to 26GHz ARA SWH-28 T125 04/17/2021 | 04/17/2020
*Pre-Amp 18-26GHz Agilent 8449B T404 04/08/2021 = 04/08/2020
Technology
AC Line Conducted
Description Manufacturer Model ID Num Cal Due Last Cal
EMI Test Receiver 9kHz-7GHz Rohde & Schwarz ESR T1436 02/19/2022 | 02/19/2021
Power Cable, Line Conducted uL PR1 T861 10/27/2021 | 10/27/2020
Emissions
LISN for Conducted Emissions FISCHER CUSTOM FCC-LISN-
CISPR-16 COMMUNICATIONS | 50/250-25-2-01 | & RE0186446 01/20/2022 | 01/20/2021
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, Mar 6, 2020
Conducted Software UL UL EMC 2020.2.26
AC Line Conducted Software UL UL EMC Ver 9.5, February 21, 2020

*Testing is completed before equipment expiration date.
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REPORT NO: 13573777-E2V2

DATE: 8/5/2021

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/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
BLE, 1Mbps 5.00 5.00 1.000 100.00% 0.00 0.010
BLE, 2Mbps 5.00 5.00 1.000 100.00% 0.00 0.010
BLE, TXBF, 1Mbps 5.00 5.00 1.000 100.00% 0.00 0.010
BLE, TXBF, 2Mbps 5.00 5.00 1.000 100.00% 0.00 0.010
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DUTY CYCLE PLOTS

BLE 1Mbps BLE 2Mbps

BLE TXBF 1Mbps BLE TXBF 2Mbps
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9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Only High-Power modes results are reported, they cover all Low Power modes. Only Mid
channel plot is reported to show analyzer settings.
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9.2.1. HIGH POWER BLE (1Mbps)

ANT 4
Channel Frequency 99% Bandwidth
(MH2z) (MH2)
Low 2402 1.0467
Middle 2440 1.0554
High 2480 1.0528
MID CHANNEL
ANT 3
Channel Frequency 99% Bandwidth
(MH2z) (MH2)
Low 2402 1.0501
Middle 2440 1.0489
High 2480 1.0516
MID CHANNEL
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DATE: 8/5/2021

9.2.2. HIGH POWER BLE TXBF (1Mbps)

Channel | Frequency | 99% Bandwidth | 99% Bandwidth
ANT 4 ANT 3
(MHz) (MHz) (MHz)
Low 2402 1.0498 1.0482
Mid 2440 1.0505 1.0496
High 2480 1.0508 1.0460

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

MID CHANNEL ANT 4

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

ANT 4
Channel Frequency 99% Bandwidth
(MH2z) (MH2)
Low 2404 1.9136
Middle 2440 1.9218
High 2478 1.9170
MID CHANNEL
ANT 3
Channel Frequency 99% Bandwidth
(MH2z) (MH2)
Low 2404 1.8634
Middle 2440 1.8645
High 2478 1.8714
MID CHANNEL
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9.2.4. HIGH POWER BLE TXBF (2Mbps)

Channel|Frequency| 99% Bandwidth | 99% Bandwidth
ANT 4 ANT 3
(MHz) (MHz) (MHz)
Low 2404 1.8668 1.8642
Mid 2440 1.8663 1.8641
High 2478 1.8694 1.8711

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 §15.407 (e)
RSS-247 5.2 (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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9.3.1. HIGH POWER BLE (1Mbps)

ANT 4
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.684 0.5
Middle 2440 0.675 0.5
High 2480 0.729 0.5
MID CHANNEL
ANT 3
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.675 0.5
Middle 2440 0.693 0.5
High 2480 0.684 0.5
MID CHANNEL
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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

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 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 -3.00 -0.70 -1.70 1.24
RESULTS
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9.4.1. HIGH POWER BLE (1Mbps)

ANT 4
Tested By: 19232
Date: 6/30/2021
Channel Frequency Peak Power Limit Margin
Reading
(MHZz) (dBm) (dBm) (dB)
Low 2402 20.47 30 -9.53
Middle 2440 20.38 30 -9.62
High 2480 20.48 30 -9.52
ANT 3
Tested By: 19232
Date: 6/30/2021
Channel Frequency Peak Power Limit Margin
Reading
(MHZz) (dBm) (dBm) (dB)
Low 2402 19.98 30 -10.02
Middle 2440 20.06 30 -9.94
High 2480 20.00 30 -10.00
9.4.2. HIGH POWER BLE TXBF (1Mbps)
ANT 4 + ANT 3
Tested By: 19232
Date: 6/30/2021
Channel Frequency | Output Power | Output Power | Total Power | Limit | Margin
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2402 17.15 17.26 20.22 30 -9.78
Middle 2440 17.31 17.16 20.25 30 -9.75
High 2480 16.90 17.09 20.01 30 -9.99
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REPORT NO: 13573777-E2V2

9.4.3. HIGH POWER BLE (2Mbps)

ANT 4
Tested By: 19232
Date: 6/30/2021
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 20.80 30 -9.20
Middle 2440 20.86 30 -9.14
High 2478 20.85 30 -9.15
ANT 3
Tested By: 19232
Date: 6/30/2021
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 20.06 30 -9.94
Middle 2440 20.13 30 -9.87
High 2478 20.00 30 -10.00

9.4.4. HIGH POWER BLE TXBF (2Mbps)

ANT 4 + ANT 3

Tested By:

DATE: 8/5/2021

19232
Date: 6/30/2021
Channel Frequency | Output Power | Output Power | Total Power | Limit | Margin
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2404 17.64 17.73 20.70 30 -9.30
Middle 2440 17.66 17.72 20.70 30 -9.30
High 2478 17.56 17.93 20.76 30 -9.24

UL VERIFICATION SERVICES INC.
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9.4.5. LOW POWER BLE (1Mbps)

ANT 4
Tested By: 19232
Date: 6/30/2021
Channel Frequency Peak Power Limit Margin
Reading
(MHZz) (dBm) (dBm) (dB)
Low 2402 10.75 30 -19.25
Middle 2440 11.34 30 -18.66
High 2480 11.02 30 -18.98
ANT 3
Tested By: 19232
Date: 6/30/2021
Channel Frequency Peak Power Limit Margin
Reading
(MHZz) (dBm) (dBm) (dB)
Low 2402 11.19 30 -18.81
Middle 2440 11.18 30 -18.82
High 2480 11.14 30 -18.86
9.4.6. LOW POWER BLE TXBF (1Mbps)
ANT 4 + ANT 3
Tested By: 19232
Date: 6/30/2021
Channel Frequency | Output Power | Output Power | Total Power | Limit | Margin
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2402 10.77 11.12 13.96 30 -16.04
Middle 2440 11.25 11.33 14.30 30 -15.70
High 2480 10.82 11.02 13.93 30 -16.07
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9.4.7.LOW POWER BLE (2Mbps)

ANT 4
Tested By: 19232
Date: 6/30/2021
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 10.92 30 -19.08
Middle 2440 11.42 30 -18.58
High 2478 11.21 30 -18.79
ANT 3
Tested By: 19232
Date: 6/30/2021
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 11.26 30 -18.74
Middle 2440 11.53 30 -18.47
High 2478 11.31 30 -18.69

9.4.8. LOW POWER BLE TXBF (2Mbps)

ANT 4 + ANT 3
Tested By: 19232
Date: 6/30/2021
Channel Frequency | Output Power | Output Power | Total Power | Limit [ Margin
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2404 11.05 11.35 14.21 30 -15.79
Middle 2440 11.37 11.40 14.40 30 -15.60
High 2478 10.96 11.28 14.13 30 -15.87
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9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
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9.5.1. HIGH POWER BLE (1Mbps)

ANT 4
Tested By: 19232
Date: 6/30/2021
Channel Frequency AV power
(MH2) (dBm)
Low 2402 19.99
Middle 2440 19.90
High 2480 19.98
ANT 3
Tested By: 19232
Date: 6/30/2021
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 19.49
Middle 2440 19.48
High 2480 19.44
9.5.2. HIGH POWER BLE TXBF (1Mbps)
ANT 4 + ANT 3
Tested By: 19232
Date: 6/30/2021
Channel Frequency | Average Power | Average Power | Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2402 16.85 16.91 19.89
Middle 2440 16.99 16.90 19.96
High 2480 16.58 16.80 19.70
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9.5.3. HIGH POWER BLE (2Mbps)

ANT 4
Tested By: 19232
Date: 6/30/2021
Channel Frequency AV power
(MH2) (dBm)
Low 2404 19.94
Middle 2440 19.85
High 2478 20.00
ANT 3
Tested By: 19232
Date: 6/30/2021
Channel Frequency AV power
(MHz) (dBm)
Low 2404 19.35
Middle 2440 19.48
High 2478 19.42
9.5.4. HIGH POWER BLE TXBF (2Mbps)
ANT 4 + ANT 3
Tested By: 19232
Date: 6/30/2021
Channel Frequency | Average Power | Average Power | Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2404 16.76 16.85 19.82
Middle 2440 16.82 16.91 19.88
High 2478 16.70 16.96 19.84
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DATE: 8/5/2021

9.5.5. LOW POWER BLE (1Mbps)

ANT 4
Tested By: 19232
Date: 6/30/2021
Channel Frequency AV power
(MH2) (dBm)
Low 2402 10.56
Middle 2440 10.99
High 2480 10.75
ANT 3
Tested By: 19232
Date: 6/30/2021
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 10.98
Middle 2440 10.91
High 2480 10.91
9.5.6. LOW POWER BLE TXBF (1Mbps)
ANT 4 + ANT 3
Tested By: 19232
Date: 6/30/2021
Channel Frequency | Average Power | Average Power | Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2402 10.58 10.96 13.78
Middle 2440 10.99 10.97 13.99
High 2480 10.67 10.86 13.78
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DATE: 8/5/2021

9.5.7. LOW POWER BLE (2Mbps)

Tested By: 19232
Date: 6/30/2021
Channel Frequency AV power
(MH2) (dBm)
Low 2404 10.70
Middle 2440 10.98
High 2478 10.80
Tested By: 19232
Date: 6/30/2021
Channel Frequency AV power
(MH2) (dBm)
Low 2404 10.86
Middle 2440 10.98
High 2478 10.98

9.5.8. LOW POWER BLE TXBF (2Mbps)

ANT 4 + ANT 3
Tested By: 19232
Date: 6/30/2021
Channel Frequency | Average Power | Average Power | Total Power
ANT 4 ANT 3
(MH2) (dBm) (dBm) (dBm)
Low 2404 10.65 10.99 13.83
Middle 2440 10.99 10.91 13.96
High 2478 10.69 10.98 13.85
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9.6. POWER SPECTRAL DENSITY

LIMITS

FCC 815.247 (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
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9.6.1. HIGH POWER BLE (1Mbps)
ANT 4
Channel Frequency PSD Limit Margin
(MHz) (dBm/3kHz) (dBm/3kHz) (dB)
Low 2402 3.576 8 -4.42
Middle 2440 3.234 8 -4.77
High 2480 3.192 8 -4.81
MID CHANNEL
ANT 3
Channel Frequency PSD Limit Margin
(MHz) (dBm/3kHz) (dBm/3kHz) (dB)
Low 2402 3.047 8 -4.95
Middle 2440 3.019 8 -4.98
High 2480 2.974 8 -5.03
MID CHANNEL
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DATE: 8/5/2021

9.6.2. HIGH POWER BLE TXBF (1Mbps)

PSD Results

Channel |Frequency | ANT 4 ANT 3 Total Limit [Margin
Meas Meas Corr'd
PSD
(MHz) (dBm/ (dBm/ (dBm/ | (dBm/
3kHz) 3kHz) 3kHz) 3kHz) | (dB)
Low 2402 1.845 1.077 4.49 8.0 -3.5
Mid 2440 2.660 1.173 4.99 8.0 -3.0
High 2480 1.683 0.470 4.13 8.0 -3.9

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

MID CHANNEL ANT 4

MID CHANNEL ANT 3
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DATE: 8/5/2021

9.6.3. HIGH POWER BLE (2Mbps)

ANT 4
Channel Frequency PSD Limit Margin
(MHz) (dBm/3kHz) (dBm/3kHz) (dB)
Low 2404 -0.422 8 -8.42
Middle 2440 -0.637 8 -8.64
High 2478 -0.516 8 -8.52
MID CHANNEL
ANT 3
Channel Frequency PSD Limit Margin

(MHz) (dBm/3kHz) (dBm/3kHz) (dB)

Low 2404 -1.165 8 -9.17

Middle 2440 -0.973 8 -8.97

High 2478 -1.209 8 -9.21

MID CHANNEL
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DATE: 8/5/2021

9.6.4. HIGH POWER BLE TXBF (2Mbps)

PSD Results

Channel |Frequency | ANT 4 ANT 3 Total Limit [Margin
Meas Meas Corr'd
PSD
(MHz) (dBm/ (dBm/ (dBm/ | (dBm/
3kHz) 3kHz) 3kHz) 3kHz) | (dB)
Low 2404 -3.375 -3.596 -0.47 8.0 -8.5
Mid 2440 -2.957 -3.554 -0.23 8.0 -8.2
Hjigh 2478 -3.483 -3.618 -0.54 8.0 -8.5

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 dB.

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
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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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9.7.2. 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)

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 47 of 124

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: 13573777-E2V2

DATE: 8/5/2021

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

Page 48 of 124

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: 13573777-E2V2

DATE: 8/5/2021

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

Page 49 of 124

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: 13573777-E2V2

DATE: 8/5/2021

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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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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9.7.6. 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

Page 56 of 124

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: 13573777-E2V2

DATE: 8/5/2021

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 AND PROCEDURE

LIMITS

FCC 815.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (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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KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

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

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

RESULTS
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10.2.  TRANSMITTER ABOVE 1 GHz
10.2.1. HIGH POWER BLE (1Mbps)

ANT 4
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

UL FRE Chamber R

12 2821 Aug 5 20:20:82

Restricted Bondedge

= Config:EUT ONLY
I Mode:BLETM 2482MHz 1Tx
Tested by:MU 25788

AR
L

185 i
= a5 ( \
£ |
)
3 ] ‘
g o5
i Peok Limit (dBuU/m) // \
T ‘
5 .
t 5 | I
5 b \
N
5 55 fvenage Limit (dBubl/m) 2 )
B it o AP M S s bl / bl
45 4 3 g
3 5
2. 31 18 . 5MHz/ 2.415
Freguency (GHz)
Ronge (GHiz) REU/ VB Ref/Atin Dat/Avg flode Susep Ple  #5ups/llade FPosition Ronge (GHz) REW/UBH Ref/Atin  Det/Avg Mode Susep Pts #oups/Mode Fositio
1:2.31-2.415 NC-3B)/M 127738 PEAK/Par AvgRYS)  BsecChuto) 880D MAKH 262 degs 163 on | 2:7.31-2.415 NC-38)/M 127738 AVER/Par Avg(RMS)  Bmsec(futo) 6880  1GOTAUG 262 degs H
Low CH BE - H.TST
Marker Frequency Meter Det AF PRE0213973 Amp/Cbl/Fltr/Pad Correcte Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) d (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) Reading (dB)
(dBuV/m;
1 *2.39 56.06 Pk 321 -35.5 52.66 - - 74 -21.34 262 163 H
2 *2.38225 58.36 Pk 32.1 -35.5 54.96 - - 74 -19.04 262 163 H
3 *2.39 454 RMS 321 -35.5 42 54 -12 - - 262 163 H
4 *2.33569 46.03 RMS 32.3 -35.6 42.73 54 -11.27 - - 262 163 H

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

12:UL FRE Chamber R 20821 Aug 5 208:37:57
Restricted Bondedge
= Config:EUT ONLY
I Mode:BLETM 2482MHz 1Tx
Tested by:MU 25788
-
185 -4
- 95
£
~
>
3
g o5
i Peok Limit (dBulU/m)
75 I
3 |
T 65 J
i I
5 AverageiLimit (dBubl/m) 2 / \
T 55 = y .
AN TR YBR[ Ty SR T AT iy v o T e PRI ISP
45 4
s 2
35
2. 31 18 . 5MHz/ 2.415
Freguency (GHz)
Range (6Hz) RBU/UBH Ref/Attn  Det/Avg Node Sueep Pte  ¥Sups/Made Position Range CGHz) REU/VEU Ref/Aitn  Dei/Avg Mode Sueep Pts ¥oups/Mode FPosition
1:231-2.415 N(-3B)/M  127/38 PEAK/Fr Avg(RNS)  SncecCAuto) 8088 HAKH 26 degs 363 cn
Low CH BE - U.TST
Marker Frequency Meter Det AF PRE0213973 Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
1 *2.39 56.74 Pk 32.1 -35.5 53.34 - - 74 -20.66 220 363 \4
2 *2.36839 58.83 Pk 32.1 -35.6 55.33 - - 74 -18.67 220 363 \
3 *2.39 45.1 RMS 32.1 -35.5 41.7 54 -12.3 - - 220 363 \4
4 *2.33913 46.29 RMS 32.2 -35.6 42.89 54 -11.11 - - 220 363 \

* - 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

| ZEUL FRE Chamber R 2021 May 29 B2:31:54
Restricted Bondedge
= Config:EUT Only
i Mode: BLE_1M_248BMHz_1Tx
A Tested by: 19118 AL
185 f
~ a5 / l\
£ i
~
2 i
3 [ \
3 85 i 1
i . / Peok Limit (dBul/i)
1
T
s 5
5 6
N
5 Average Limit @EBiul/m)
9 5 ]
T S5 Ay | \! R PP T A U TR (PR PAT PR T oo g Y A vSarT o1 Nedliiiia i
45 P 5 4
iy " & ¥ i v 4
35
2.46 18.3MH=z/ 2.563
Frequency (GHzJ
Range (Giz) RE/ VB Ref/Atin  Det/Avg flode Sugep Ptc  #5ups/Made Position Range CGHz) RBU/BY Ref/Aitn  Det/Avg Hode Sueep Pts ¥oups/Mode FPosition
1:2.46-2.563 NC-3dBI/3H 127/38 PEAK/Pir Avg(RHS)  EBnsecCAuto) 8380 HAYH 73 dege 167 ca H 2745-2.563 INC-383/3M  127/30 AUER/Pir Avg(RHS)  Bmsec(Auto) BABE  160TAUG 73 degs 167 cn H
High CH BE - H.TST kl4@56 13 Jun 2028
Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) dB/m; dBuV/m)
1 2.4835 56.75 Pk 325 -35.3 53.95 - - 74 -20.05 73 167 H
2 2.49975 58.79 Pk 32.6 -35.1 56.29 - - 74 -17.71 73 167 H
3 2.4835 45.27 RMS 325 -35.3 42.47 54 -11.53 - - 73 167 H
4 2.50319 46.5 RMS 32.6 -35.2 43.9 54 -10.1 - - 73 167 H

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuv/m)
1 2.4835 55.76 Pk 325 -35.3 52.96 - - 74 -21.04 105 359 \
2 2.50019 58.27 Pk 32.6 -35.1 55.77 - - 74 -18.23 105 359 \
3 2.4835 45.2 RMS 325 -35.3 42.4 54 -11.6 - - 105 359 \4
4 2.53498 46.17 RMS 32.6 -35 43.77 54 -10.23 - - 105 359 \

Pk - Peak detector
RMS - RMS detection
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ANT 3

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| o5UL FRE Chember R 2021 Moy 29 ©2:53:48
Restricted Bandedge
- Config:EUT Only
i Mode: BLE 1M _24@2MHz_1Tx /‘
Tested by: 19118 AL .
185 J; \\
—_ a5 XX h
£ /’ |
~ / \
>
2 \
Qg 85 | |
& | Pesk Limit (dBuU/m } \
‘ 7
3 }
§ 65
N
5 Average limit (dBuUym) P Jl
g =5 | i
YR YT O N7V RN TR “,‘WM%WWM P P R SISy 1 [ PR sy e ”‘“WW) s TN
45 4 }
O " E r W‘MWW
" L L4 T " M
SC
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Range (6Hz) RBU/VBW Ref/Atin  Det/Avg Mode Sueep Pts  #Sups/Mode  Position Range (6Hz) RBW/UBU Ref/Attn  Det/Avg Mode Sweep Pts  #Swps/Mode Position
1:2.31-2.415 M(-3dB) /34 127/38 PEAK/Pur Avg(RM3)  BnsecChuto) 8888 MAXH 258 degs 214 cm H| 2:2°31-2.415 1MC-3dB) /3 127/38 AUER/Pur Avg(RMS)  Busec(Auto 6088 18BTAUG 258 degs 214 cn H

Low CH BE — H.TST 38815 28 Dec 2@15

Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuv/m)
1 2.39 56 Pk 32.1 -35.5 52.6 - - 74 -21.4 258 214 H
2 2.3442 58.09 Pk 32.2 -35.6 54.69 - - 74 -19.31 258 214 H
3 2.39 45.42 RMS 32.1 -35.5 42.02 54 -11.98 - - 258 214 H
4 2.3433 45.96 RMS 32.2 -35.6 42.56 54 -11.44 - - 258 214 H

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

UL FRE Chamber R 2821 May 29 B3:083:86
Restricted Bondedge

- Config:EUT Only
11 Mode: BLE_1M_2382MHz_1Tx
Tested by: 19718 AL

Peak Li

mit (dBul/m> |

65

Averoge LLimit (dBuU¥m) 2 {
= Y YW PR TPy W R TR B PR T VR TYPRY T FTFY YR T EYNT ATX (T Ay PRV RS i PORTYIR RYRTT
P " 5 TR 8 i 0 oy Y ¥ L TP ERRY

Horizontal - Pk C(dBul/m)

55

a5

O
(]

35

2.31 18 .5MHz/ 2.415
Frequency (GHz)

Ronge (6Hz) RBU/ VB Ref/Attn  Det/Avg Hode Sueep Pts  #5ups/Mode Position Range C6Hz) RBW/UBU Ref/Attn  Det/Avg Mode Sueep Pts #5ups/Mode Fosition
2731-2.418 W/ 127/38 EAK Wg(RMS)  BncecChuto)  BOOE  MAY 226 degs 378 en

Low CH BE - U.TST 368815 28 Dec 2@15

Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 2.39 55.21 Pk 32.1 -35.5 51.81 - - 74 -22.19 226 378 \4
2 2.37755 58.72 Pk 32.1 -35.5 55.32 - - 74 -18.68 226 378 \4
3 2.39 45.52 RMS 32.1 -35.5 42.12 54 -11.88 - - 226 378 \
4 2.37346 46.16 RMS 32.1 -35.5 42.76 54 -11.24 - - 226 378 \4

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

HORIZONTAL RESULT

~UL FRE Chaomber R

s 2021 May 29 083:16:10
Restricted Bandedge
= Config:EUT Only
T Mode: BLE_ 1M _2488MHz_1Tx
Tested by 19718 AL
185

. i

E / |
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ol e / \\ Peak Limit (dBul/m)
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35
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (6Hz) e/ VB Ref/Attn  Det/Avg fode Suzep Pte  #aups/Made Pasition Range (GHz) REU/UEU Ref/Attn  Det/Avg Hode Sueep Pts ¥oups/Mode Position
1:2.46-2.563 MC-3dB)/3N 127/38 PEGK/Pur Avg(RMS)  SnsecChuto) 820 MAXH 226 degs 399 en H| 2:7.46-2.563 NC-38/M  127/30 AUER/Pir Avg(RNS)  Bnsec(Auto) B3B3 1BOTAVG legs 399 o H
High CH BE - H.TST k14@56 13 Jun 2@20
Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuVv/m)
1 2.4835 57.24 Pk 325 -35.3 54.44 - - 74 -19.56 226 399 H
2 2.50309 58.57 Pk 32.6 -35.2 55.97 - - 74 -18.03 226 399 H
3 2.4835 45.42 RMS 325 -35.3 42.62 54 -11.38 - - 226 399 H
4 2.49429 46.45 RMS 32.6 -35.2 43.85 54 -10.15 - - 226 399 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021
VERTICAL RESULT

1ZKUL FRE Chamber R 2821 May 29 B3:25:27
Restricted Bondedge

- Config:EUT Only
" Mode: BLE_IM_248BMHz_1 Tx
A Tested by: 19718 AL

g5

a5

Peal

imit CdBul/pn

75 |

y |

Horizontal - Pk C(dBul/m)

55 | £ Averoge Limit (dBul/m)

SAPOTT T TINPCTAIT O} Y vy ey ) ) i L " .

# % 7 i

a5

=183}
| SEN

35

2.46 18.3MHz/ 2.563
Frequency (GHz)

Ronge (6Hz) RBU/ VB Ref/Attn  Det/Avg Hode Sueep Pts  #Sups/Mode Position Range C6Hz) RBW/UBU Ref/Attn  Det/Avg Mode Sueep Pts #5ups/Mode Fosition
2746-2.563 W/ 127/38 EAK Wg(RMS)  BncecChuto)  BOOE  MAY 228 degs 368 cn

High CH BE - U.TST kI4@56 13 Jun 2020

Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 2.4835 57.03 Pk 325 -35.3 54.23 - - 74 -19.77 228 360 \4
2 2.48353 59.03 Pk 325 -35.3 56.23 - - 74 -17.77 228 360 \4
3 2.4835 45.67 RMS 325 -35.3 42.87 54 -11.13 - - 228 360 \
4 2.53764 46.22 RMS 32.6 -35 43.82 54 -10.18 - - 228 360 \4

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021
10.2.2. HIGH POWER BLE TXBF (1Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZKUL Fremont,5m Chamber A 2821 May 29 8@ 44:49
Restricted Bondedge

- Config: DUT only

I Mode:BLE 1M 24B2MHz 2Tx

Tested by:24958/ 12482 (\
‘
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2.31 12MHz/ 2.43

Frequency (GHz)

Range (6z) REU/UU Ref/Attn  Det/Avg Tupe Sweep Pis  #ups/Mode Pasition Range (62) REU/UEH Ref/Atta  Del/fvg Tupe Sweep Pls  ¥oups/fods Position
1:2.31-2.43 H(-38)/34  187/18  PEMK/Pur Avg(RMS)  Insec(Auto)  03B8  MAXH 237 degs 168 | 2:2.31-2.43 ING-38)/3  181/18 AUER/Par Avg(RHS)  fneec(huto) B8BD  1BITAUS 237 degs 160 cn

Low CH BE - H.TST

Marker Frequency Meter Det AF T136 (dB/m) AmpICbI/Fitr/Pad Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.38999 39.98 Pk 32.6 -21.3 51.28 - - 74 -22.72 237 160 H
2 *2.37941 42.14 Pk 32.5 -21.3 53.34 - - 74 -20.66 237 160 H
3 *2.38999 30.55 RMS 32.6 -21.3 41.85 54 -12.15 - - 237 160 H
4 *2.38576 30.83 RMS 32.6 -21.3 42.13 54 -11.87 - - 237 160 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021
VERTICAL RESULT

| 2l:UL Fremont,5m Chamber A 2821 May 29 00:52:19
Restricted Bondedge
s Config: DUT onl
Mode:BLE 1M 2482MHz 2Tx
Tested by:24958/12482
185
A
|
95 I
\
|
85 ‘
e
~ Peok Limit (dBulU/m)
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55l fverage Limit (dBuli/n) !
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35
2.31 12MHz/ 2.43
Frequency (GHz)
Range (6Hz) REI/UBU Ref /Atin  Det/fvg Tupe Sueep Pls  #oups/ods Position Range (6Hz) RELI/UBl Ref/Atin  Det/fvg Tupe Sueep Pis  #5ups/fode Position |
1:2.31-2.43 3B/ 1BI/18 PEAK/Far Rvg@RNS)  Insec(Auto) 8808 MAX 9 degs 339 o
s : i
Low CH BE - U.TST
Marker Frequency Meter Det AFT136 AmpICbI/Fitr/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 * 2.38999 40.82 Pk 32.6 -21.3 52.12 - - 74 -21.88 99 339 \
2 *2.37611 41.65 Pk 32.5 -21.3 52.85 - - 74 -21.15 99 339 \
3 *2.38999 29.48 RMS 32.6 -21.3 40.78 54 -13.22 - - 99 339 \
4 * 2.38548 30.43 RMS 32.6 -21.3 41.73 54 -12.27 - - 99 339 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2

DATE: 8/5/2021

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZSUL Fremont,5m Chamber A 2821 Moy 29 @81:57:35
Restricted Bondedge
s Config: DUT only
~ Mode :BLE 1M 248BMHz 2Tx
/ Tested by:24958/12482
185 ..
95 ‘V \‘\
35
e Peok Limit (dBuU/m
3 5
Z 7
@
T
65
Average Limit (dBul/m2
55 =
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PR AY U Y PO SRR O RYY / H;Wm e i T A I
45 ; | 4
BT N sy i LU L L ey L Ty T PR e L R P P
35
2.43 13.3MHz/ 2.563
Frequency (GHz)
Range (6Hz) REI/BU Ref/Atin  Det/fvg Tupe Sueep Pl #oups/ods Position Range (6Hz) RELI/UBlI Ref/Atin  Det/Avg Tupe Sueep Ple  #5ups/fode  Position
1:2/43-2.563 1MC-3dB3/34 18718 PEAK/Pur Avg(RMS)  Insec(futo) 8088 NAKH 187 degs 149 | 2:2.43-2.563 IMC-3d8)/M  187/18 AUER/Par Avg(RMS) fmscc(futc) BBEG  1BGTAUS 167 degs 149 cn
High CH BE - H.TST
Marker Frequency Meter Det AFT136 AmpICbI/Fitr/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.48351 39.63 Pk 33.4 -20.8 52.23 - - 74 -21.77 107 149 H
2 2.50752 41.82 Pk 33.5 -20.6 54.72 - - 74 -19.28 107 149 H
3 *2.48351 30.54 RMS 33.4 -20.8 43.14 54 -10.86 - - 107 149 H
4 2.51074 30.96 RMS 33.5 -20.7 43.76 54 -10.24 - 107 149 H

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021
VERTICAL RESULT

12l:UL Fremont,5m Chamber A 2821 May 29 B2:84:083
Restricted Bondedge
s Config: DUT onl
Mode:BLE 1M 248BMHz 2Tx
Tested by:24958/12482
185
|
. |
[
85 ‘\
2 [
3 / || Peck Limit (dBuU/m)
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3 ||
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2.43 13, 3MHz/ 2.563
Frequency (GHz)
Range (6Hz) REI/UBU Ref /Atin  Det/fvg Tupe Sueep Pls  #oups/ods Position Range (6Hz) RELI/UBl Ref/Atin  Det/fvg Tupe Sueep Pis  #5ups/fode Position
1:2743-2.563 3B/ 1BI/18 PEAK/Far Rvg@RNS)  Insec(Auto) 8808 MAX 65 degs 369
High CH BE - U.TST
Marker Frequency Meter Det AFT136 AmpICbI/Fitr/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.48351 40.52 Pk 33.4 -20.8 53.12 - - 74 -20.88 165 369 \
2 2.54574 42.5 Pk 33.3 -20.6 55.2 - - 74 -18.8 165 369 \
3 *2.48351 29.85 RMS 33.4 -20.8 42.45 54 -11.55 - - 165 369 \
4 2.50519 30.86 RMS 33.5 -20.7 43.66 54 -10.34 - - 165 369 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021
10.2.3. HIGH POWER BLE (2Mbps)

ANT 4
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

UL FRE Chamber R 2021 May 29 B3:38:50
Restricted Bondedge

Config:EUT Only

Mode: BLE _2M_24@4MHz _1Tx

Tested by:19118 AL ‘/\
/

Ne} [an)
1 J1
=
e

8|:
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Peok Limit C(dBuU/m) / ‘
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. I

Average Limit (dBuUyYm)

Horizontal - Pk C(dBul/m)
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45 4 3 Y
' - i
35
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (Giz) RE/ VB Ref/Atin  Det/Avg flode Sugep Pte  #5ups/Made Position Range Gtz RBU/BY Ref/Aitn  Det/Avg Hode Sueep Pts #oups/Mode Position
1:2.31-2.415 NC-3dBI/3H 127/38 PEAK/Pir Avg(RHS)  EBnsecCAuto) 8380 HAYH 84 dege 150 ca H 2.31-2.415 INC-38)/3M  127/30 AUER/Pir Avg(RHS)  Bnsec(Auto) BABE  160TAUG 84 degs 150 cn H
Low CH BE - H.TST 368915 28 Dec 2015
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuVv/m)
1 2.39 55.41 Pk 32.1 -35.5 52.01 - - 74 -21.99 84 150 H
2 2.34022 58.47 Pk 32.2 -35.6 55.07 - - 74 -18.93 84 150 H
3 2.39 45.02 RMS 32.1 -35.5 41.62 54 -12.38 - 84 150 H
4 2.38876 46.35 RMS 32.1 -35.5 42.95 54 -11.05 - - 84 150 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021

VERTICAL RESULT

1ZKUL FRE Chamber R 2021 May 29 B3:51:28
Restricted Bandedge
= Config:EUT Only
1 Mode: BLE_2M 24B4MHz_1Tx
Tested by: 19118 AL
185 =
-~ 95
£
Y I
3 f
g 85 /“
[ Peak Limit (dBul/m) f
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2.31 18 .5MHz/ 2.415
Frequency (GHzJ
Ronge (611 RE/UB0 Ref/fttn  Det/ivg Hode Sueep Pie  Fops/liade Fosition Range (613 Ao/ Ref/ftin  Det/fivg Hode Sueep Pte  #oups/fiode Fosition
Z.31-2.415 ~38)/3 21/ PEAK/Fur Avg(R Encecthuto) 8000 PAYH 3 degs 388 cn U
Low CH BE - U.TST 363815 28 Dec 2015

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m)
1 2.39 55.53 Pk 32.1 -35.5 52.13 - - 74 -21.87 119 308 \
2 2.37247 58.83 Pk 32.1 -35.5 55.43 - - 74 -18.57 119 308 \2
3 2.39 45.12 RMS 32.1 -35.5 41.72 54 -12.28 - - 119 308 \
4 2.34657 46.32 RMS 32.2 -35.6 42.92 54 -11.08 - - 119 308 \

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021
BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| ZEUL FRE Chamber R 2021 May 29 17:28:20
Restricted Bondedge
= Config:EUT Only
i Mode: BLE 2M 2478MHz_1Tx
/\ Tested by: 19118 AL
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i . X‘\ \ Peok Limit (dBul/i)
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45 /
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35
2.46 18.3MH=z/ 2.563
Frequency (GHzJ
Range (Giz) RE/ VB Ref/Atin  Det/Avg flode Sugep Pte  #5ups/Made Position Range CGHz) RBU/BY Ref/Aitn  Det/Avg Hode Sueep Pts ¥aups/Mode Position
1:2.46-2.563 NC-3dBI/3H 127/38 PEAK/Pir Avg(RHS)  EBnsecCAuto) 8380 HAYH 76 degs 185 ca H | 2:2.46-2.563 INC-38)/3M  127/30 AUER/Pir Avg(RHS)  Bnsec(Auto)  BABE  1G0TAUG 76 degs 185 cn H
High CH BE - H.TST kl4@56 13 Jun 2028
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuVv/m)
1 2.4835 57.59 Pk 325 -35.3 54.79 - - 74 -19.21 76 185 H
2 2.53322 58.84 Pk 32.6 -35 56.44 - - 74 -17.56 76 185 H
3 2.4835 46.61 RMS 325 -35.3 43.81 54 -10.19 - - 76 185 H
4 2.48402 46.76 RMS 325 -35.3 43.96 54 -10.04 - - 76 185 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021

VERTICAL RESULT

| ZKUL FRE Chamber R 2821 May 29 17:50:26
Restricted Bandedge
= Config:EUT Only
1 Mode: BLE_2M_2478MHz_1Tx
Tested by: 19118 AL
1 @f\ Ve
~ 95
£
~
2
: \
S 85 ‘
-~ |
|
|
T | Peak Limit (dBuU/m)
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N \
5 - 7 ‘\,.1 Avercge Limit (dBul/m) g
T S5} igor N ) M. e N iAo |
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45 2 : 5
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2.46 18.3MH=z/ 2.563
Frequency (GHzJ
Renge (Gfiz) REw/UBH Ref/Atin  Det/Avg Mode Suzep Pts  #5ups/Made Position Ronge (GHiz) REW/UB Ref/Attn  Det/Avg Hode Sueep Pts #5ups/Mode Fosition
2.46-2.563 1d6)/3 21/38 EAK/Fur Avg(RYS)  Basec(futo) 8000 MAKF 89 dege 362 cn U
High CH BE - U.TST kI4@56 13 Jun 2028
Marker Frequency Meter Det AF Amp/Cbl/Flitr/Pad (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 2.4835 57.26 Pk 325 -35.3 54.46 - - 74 -19.54 109 362 \2
2 2.51332 58.54 Pk 32.6 -35.2 55.94 - - 74 -18.06 109 362 \
3 2.4835 46.07 RMS 325 -35.3 43.27 54 -10.73 - - 109 362 Vv
4 2.54259 46.28 RMS 32.6 -35 43.88 54 -10.12 - - 109 362 \2

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021
ANT 3
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| ZKUL FRE Chamber R 2821 May 29 18:14:41
Restricted Bandedge
= Config:EUT Only
I Mode: BLE 2M 24B4MHz_1Tx ,
Tested by: 19118 AL /
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2.31 18.5MHz/ 2.415
Frequency (GHzJ
Ronge (Gfiz) REu/VEH Ref/ftin  Det/Avg Mode Suzep Pts #5ups/Made Position Ronge CGHiz) REW/UB Ref/Attn  Det/Avg Mode Sueep Pts #5ups/Mode Fosition
1:2.31-2.415 NC-3B)/3H 127/38 PEAK/Par Avg(RNS)  BnsecCAuto) 8008 HAKH 278 degs 167 en | 2:2231-2.415 IHC-38)/3M  127/38  AUER/Par Avg(RNS) Bnsec(Auto) BABD  1OBTAUS 278 degs 167 ca
Low CH BE - H.TST 36915 28 Dec 2815
Marker Frequency Meter Det AF Amp/Cbl/Flitr/Pad (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 2.39 55.84 Pk 32.1 -35.5 52.44 - - 74 -21.56 270 167 H
2 2.38871 58.12 Pk 32.1 -35.5 54.72 - - 74 -19.28 270 167 H
3 2.39 45.3 RMS 32.1 -35.5 41.9 54 -12.1 - - 270 167 H
4 2.38721 45.91 RMS 32.1 -35.5 4251 54 -11.49 - - 270 167 H
Pk - Peak detector
RMS - RMS detection
Page 77 of 124
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: 13573777-E2V2 DATE: 8/5/2021
VERTICAL RESULT

| ZKUL FRE Chamber R 2821 May 29 18:39:37
Restricted Bandedge
s Config:EUT Only
Mode: BLE_2M_24@4MHz_1Tx —~
Tested by: 19118 AL \
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2.31 18 .5MHz/ 2.415
Frequency (GHzJ
Renge (Gfiz) REw/UBH Ref/Atin  Det/Avg Mode Suzep Pts  #5ups/Made Position Ronge (GHiz) REW/UB Ref/Attn  Det/Avg Hode Sueep Pts #5ups/Mode Fosition
2231-2.415 1d6) /3 21/38 EAK/Pur Gvg(RMS)  BasecCuto) 8800 MAXH 217 degs 392 cnn U
Low CH BE - U.TST 36915 28 Dec 2815
Marker Frequency Meter Det AF Amp/Cbl/Flitr/Pad (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 2.39 55.62 Pk 32.1 -35.5 52.22 - - 74 -21.78 217 392 \2
2 2.33818 58.44 Pk 32.2 -35.6 55.04 - - 74 -18.96 217 392 \
3 2.39 45.26 RMS 32.1 -35.5 41.86 54 -12.14 - - 217 392 Vv
4 2.38702 46.03 RMS 32.1 -35.5 42.63 54 -11.37 - - 217 392 \2

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021
BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| ZEUL FRE Chamber R 2021 May 29 19:808:008
Restricted Bondedge
= Config:EUT Only
i Mode: BLE 2M 2478MHz_1Tx
/\\ Tested by: 19118 AL
185 \
~ g5 | i
£
~
>
3 l \
S 85
i . Peok Limit (dBul/i)
1
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5 \\‘2 Avercge Limit (dBul/m)
T 554 A AR A S A A i RV R =
\ 4
45 ; - i : ‘ ‘
35
2.46 18.3MH=z/ 2.563
Frequency (GHzJ
Range (Giz) RE/ VB Ref/Atin  Det/Avg flode Sugep Pte  #5ups/Made Position Range CGHz) RBU/BY Ref/Aitn  Det/Avg Hode Sueep Pts ¥oups/Mode Position
1:2.46-2.563 NC-3dBI/3H 127/38 PEAK/Pir Avg(RHS)  EBnsecCAuto) 8380 HAYH 268 degs 161 cn H| 2:246-2.563 INC-383/3M  127/30 AUER/Pir Avg(RHS)  Gsec(Auto) B3B3 10TAUG 266 degs 181 co b
High CH BE - H.TST kl4@56 13 Jun 2028
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 2.4835 57.72 Pk 325 -35.3 54.92 - - 74 -19.08 268 181 H
2 2.48381 58.44 Pk 325 -35.3 55.64 - - 74 -18.36 268 181 H
3 2.4835 46.88 RMS 325 -35.3 44.08 54 -9.92 - - 268 181 H
4 2.48356 47.33 RMS 325 -35.3 44.53 54 -9.47 - - 268 181 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021
VERTICAL RESULT

Marker Frequency Meter Det AF Amp/Cbl/Flitr/Pad (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 2.4835 57.51 Pk 325 -35.3 54.71 - - 74 -19.29 221 363 \
2 2.53013 58.89 Pk 32.7 -35.1 56.49 - - 74 -17.51 221 363 \
3 2.4835 45.96 RMS 325 -35.3 43.16 54 -10.84 - - 221 363 \
4 2.48378 46.74 RMS 325 -35.3 43.94 54 -10.06 - - 221 363 \

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021

10.2.4. HIGH POWER BLE TXBF (2Mbps)

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

2821 May 29 82:13:85

1ZKUL Fremont,5m Chamber A
Restricted Bondedge
- Config: DUT only
1 Mode :BLE 2M 2484MHz 2Tx
Tested by:24958/12482 ~
s A
/‘ x
- // \
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~ |
£ Peok Limit C(dBuU/m) |
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35
2.31 12MHz/ 2.43
Frequency (GHz)
Range (BHz) RELI/UBD Ref/Atin  Det/Avg Type Sueep Pls  ¥oups/Mode Fasition Range (6Hz) REU/UBl Ref/Attn  Det/fvg Type Sueep Ple ¥5ups/fode Position
1:2031-2.43 1M(-3dB)/3M 187/18 PEAK/Pur Avg(RMS)  Imsec(Auto)  8AAB  MAXH 283 degs 253 | 2:2.31-2.43 1M(-3dB) /3 687/18 AVER/Pur Rvg(RMS)  fmeec(futo)  BAEA  1BATAUG 283 degs 253 on
Low CH BE - H.TST
Marker Frequency Meter Det AFT136 AmpICbI/Fitr/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuUV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.38999 38.95 Pk 32.6 -21.3 50.25 - - 74 -23.75 283 253 H
2 *2.37419 41.88 Pk 32.5 -21.3 53.08 - - 74 -20.92 283 253 H
3 *2.38999 29.49 RMS 32.6 -21.3 40.79 54 -13.21 - - 283 253 H
4 *2.38127 30.64 RMS 32.6 -21.3 41.94 54 -12.06 - - 283 253 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2

DATE: 8/5/2021

VERTICAL RESULT

12l:UL Fremont,5m Chamber A 2821 May 29 B2:20:208
Restricted Bondedge
s Config: DUT onl
Mode:ELE 2M 2484MHz 2Tx
Tested by:24958/12482 ,
185
(
|
95 /
I
8|:
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£ Peck Limjt (dBul/m)
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35
2.31 12MHz/ 2.43
Frequency (GHz)
Range (6Hz) REI/UBU Ref /Attn  Det/Avg Tupe Sueep Ple  #Sups/Mode Pasition Range (6Hz) REU/UEH Ref/Attn  Del/Avg Tupe Sueep Pls  #oups/fods Position
1:2.31-2.43 3B/M  187/18  PERPar Avg(NS)  InseclAuto)  OBBB  MAY 255 degs 396
Low CH BE - U.TST
Marker Frequency Meter Det AF T136 Amp/CbI/Fitr/Pad Corrected Average Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 * 2.38999 40.06 Pk 32.6 -21.3 51.36 - - 74 -22.64 255 396 \
2 *2.37622 41.74 Pk 32.5 -21.3 52.94 - - 74 -21.06 255 396 \
3 *2.38999 29.55 RMS 32.6 -21.3 40.85 54 -13.15 - - 255 396 \
4 *2.38771 30.62 RMS 32.6 -21.3 41.92 54 -12.08 - 255 396 \

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2

DATE: 8/5/2021

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZSUL Fremont,5m Chamber A 2821 Moy 29 B82:28:59
Restricted Bondedge
s Config: DUT only
Mode :BLE 2M 2478MHz 2Tx
m Tested by:24958/12482
"
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2.43 13.3MHz/ 2.563
Frequency (GHz)
Range (6Hz) REI/BU Ref/Atin  Det/fvg Tupe Sueep Pl #oups/ods  Position Range (6Hz) RELI/UBlI Ref/Atin  Det/Avg Tupe Sueep Ple  #5ups/fode  Position
1:2/43-2.563 1MC-3dB3/34 18718 PEAK/Pur Avg(RMS)  Insec(futo) 8088 NAKH 286 degs 371 | 2:2.43-2.563 IMC-3d8)/M  187/18 AVER/Par Avg(RMS)  fmscc(futc)  BBEG  1BGTAUS % degs 371 cn
High CH BE - H.TST
Marker Frequency Meter Det 'AF T136 (dB/m) AmpICbI/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.48351 40.52 Pk 33.4 -20.8 53.12 - - 74 -20.88 206 371 H
2 2.50584 41.82 Pk 33.5 -20.7 54.62 - - 74 -19.38 206 371 H
3 *2.48351 29.79 RMS 33.4 -20.8 42.39 54 -11.61 - - 206 371 H
4 2.52191 30.99 RMS 33.4 -20.7 43.69 54 -10.31 - 206 371 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2

DATE: 8/5/2021

VERTICAL RESULT

2821 May 29 82:35:53

WZEUL Fremont,5m Chamber A
Restricted Bandedge
s Config: DUT onl
Mode:BLE 2M 2478MHz 2Tx
‘ Tested by:24958/12482
185 |
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35
2.43 13.3MHz/ 2.563
Frequency (GHz)
Range (6Hz) REU/UBU Ref/Attn  Det/Avg Tupe Sueep Pls fupa/Mode Position Range (@Hz) REU/VEH Ref/Atin  Del/Avg Tupe Sweep Pls  ¥ops/fode Position
243-2.563 M-3B)/3  1B1/18 PERK/Far Avg(RIS)  Insec B0 MAKH £3 degs 33
High CH BE - U.TST
Marker Frequency Meter Det 'AF T136 (4B/m) Amp/CDI/Ftr/Pa Corrected Average Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.48351 39.6 Pk 33.4 -20.8 52.2 - - 74 -21.8 163 363 \
2 2.54887 41.91 Pk 33.2 -20.6 54.51 - - 74 -19.49 163 363 \
3 *2.48351 29.63 RMS 33.4 -20.8 42.23 54 -11.77 - - 163 363 \
4 2.53201 30.93 RMS 33.4 -20.5 43.83 54 -10.17 - 163 363 \

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021
10.2.5. LOW POWER BLE (1Mbps)

ANT 4
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

WEI:UL FRE Chamber R 2821 Jun 15 18:83:683
Restricted Bondedge
s Config:EUT Only
Mode:BLE 1M 24B2MHz 1Tx
Tested by:250816 AP
185
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2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Range (6Hz) REU/BU Ref/Attn  Dot/Avg Node Sueep Plo  foupa/ode Pasition Ronge (6Hz) REU/VBU Ref/Attn  Dat/Avg Node Suecp Pls  ¥oups/fode Position
1:2.31-2.415 IH(-34B)/3  127/38  PERK/Pur Avg(RS) Bnsec(Auto) 0280  MAXH 198 degs 102 | 2:2.31-2.415 YC-3B)/3  127/30  AVER/Pur Avg(RMS)  Busec(uto) EODB 1BOTAVG 18 degs 182 on
Low CH BE - H.TST 38915 28 Dec 20815

Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) dB/m; dBuV/m)
1 2.39 56.31 Pk 32.1 -35.5 52.91 - - 74 -21.09 198 102 H
2 2.38939 58.77 Pk 32.1 -35.5 55.37 - - 74 -18.63 198 102 H
3 2.39 44.48 RMS 32.1 -35.5 41.08 54 -12.92 - - 198 102 H
4 2.34695 46.25 RMS 32.2 -35.6 42.85 54 -11.15 - - 198 102 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021

VERTICAL RESULT

1ZKUL FRE Chamber R 2021 Jun 15 18:27:00
Restricted Bondedge
= Config:EUT Only
1 Mode:BLE 1M 24B2MHz 1Tx
Tested by:25816 AP
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2.31 18.5MH=z/ 2.415
Freguency (GHz)
Range (6Hiz) RBU/UBH Ref/Bttn  Det/fvg fode Sueep Pte  ¥Sups/Made Pasition Range CGHz) REU/EU Ref/Bitn  Dei/Avg Mode Sueep Pts ¥oups/Mode Position
1:2:31-2.415 N(-3B)/3M 12738 PEAK/Fir Avg(RNS) to) 800D M 81 AT en
Low CH BE - U.TST 365915 28 Dec 2815
Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) dB/m’ dBuV/m
1 2.39 55.74 Pk 32.1 -35.5 52.34 - - 74 -21.66 281 217 \4
2 2.32156 58.27 Pk 32.2 -35.6 54.87 - - 74 -19.13 281 217 \
3 2.39 45.73 RMS 32.1 -35.5 42.33 54 -11.67 - - 281 217 \4
4 2.33537 46.11 RMS 32.3 -35.6 42.81 54 -11.19 - - 281 217 \

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021
BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

12I:UL FRE Chamber R 2021 Jun 15 18:39:27
Restricted Bandedge
= Config:EUT Only
t Mods:BLE 1M 248@MHz 1Tx
Tested by:25816 AP
185
£
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> {/ \
3 [
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2.46 18, 3MHz/ 2.563
Frequency (GHzJ
Ronge (GHz) B/ VBN Ref/Atin  Dat/Avg flode Susep Ple  #5ups/llade  FPosition Ronge (GHz) REW/UB Ref/Atin  Det/Avg Hode Sueep Pts #oups/Mode Fosition
1:2.46-2.563 NC3B)/M 127738 PEAK/Pir Avg(RYS)  BnsecChuto) 8808 MAKH 202 degs 121 on | 2:7.45-2.563 NC-38)/M 127738 AUER/Par Avg(RHS)  Bnsec(futo) 6880  1GTAUG 202 degs 121 cn H
High CH BE - H.TST k14856 13 Jun 2@208
Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m)
1 2.4835 57.17 Pk 325 -35.3 54.37 - - 74 -19.63 202 121 H
2 2.55129 58.58 Pk 324 -35 55.98 - - 74 -18.02 202 121 H
3 2.4835 44.91 RMS 325 -35.3 42.11 54 -11.89 - - 202 121 H
4 2.54051 46.15 RMS 32.6 -35 43.75 54 -10.25 - - 202 121 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021

VERTICAL RESULT

Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 2.4835 56.92 Pk 325 -35.3 54.12 - - 74 -19.88 275 214 \
2 2.53693 58.44 Pk 32.6 -35 56.04 - - 74 -17.96 275 214 \4
3 2.4835 45.13 RMS 325 -35.3 42.33 54 -11.67 - - 275 214 \
4 2.50095 46.22 RMS 32.6 -35.1 43.72 54 -10.28 - - 275 214 \4

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2

DATE: 8/5/2021
ANT 3

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

12:UL FRE Chamber R 2021 Jun 15 19:37:54
Restricted Bondedge
= Config:EUT Only
i Mode:BLE 1M 2482MHz 1Tx
Tested by:25816 AP
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2.31 18.5MH=z/ 2.415
Freguency (GHz)
Ronge (GHiz) I Ref/Atin Dat/Avg flods Sueep Pl #5ups/llade Position Ronge (GHz) REW/UBH Ref/Atin  Det/Avg Mode Susep Pts #oups/Made Fosition
1:231-2.415 NCG-3B)/3M 127738 PEAK/Par AvgRYS)  BnsecChuto) 880D MAKH 118 degs 226 cn H| 2:2.31-2.415 G380/ 127 PUER/Par Avg(RHS)  Bnsec(uto) BEBA IBGTAUS 110 degs 226 on H
Low CH BE - H.TST 365915 28 Dec 2815
Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuV) (dB/m) (dBuv/m)
1 2.39 56.38 Pk 32.1 -35.5 52.98 - - 74 -21.02 110 226 H
2 2.37978 58.47 Pk 32.1 -35.5 55.07 - - 74 -18.93 110 226 H
3 2.39 44.82 RMS 32.1 -35.5 41.42 54 -12.58 - - 110 226 H
4 2.33384 46.27 RMS 32.3 -35.6 42.97 54 -11.03 - - 110 226 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021
VERTICAL RESULT

1ZKUL FRE Chamber R 2021 Jun 15 19:29:49
Restricted Bondedge
= Config:EUT Only
1 Mode:BLE 1M 24B2MHz 1Tx
Tested by:25816 AP
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2.31 18.5MH=z/ 2.415
Freguency (GHz)
Range (6Hiz) RBU/UBH Ref/Bttn  Det/fvg fode Sueep Pte ¥Sups/Made Pasition Range CGHz) REU/EU Ref/Bitn  Dei/Avg Mode Sueep Pts ¥oups/Mode Position
1:2:31-2.415 N(-3B)/3M 12738 PEAK/Fir Avg(RNS) o) BE0D I 7 123eny
Low CH BE - U.TST 365915 28 Dec 2815
Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) dB/m’ dBuV/m
1 2.39 55.13 Pk 32.1 -35.5 51.73 - - 74 -22.27 79 123 \4
2 2.38775 58.42 Pk 32.1 -35.5 55.02 - - 74 -18.98 79 123 \
3 2.39 45.5 RMS 32.1 -35.5 42.1 54 -11.9 - - 79 123 \4
4 2.31859 46.28 RMS 32.2 -35.6 42.88 54 -11.12 - - 79 123 \

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021
BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZI:UL FRE Chamber R 2821 Jun 15 19:52:35
Restricted Bandedge
= Config:EUT Only
i Mode:BLE 1M 2488MHz 1Tx
Tested by:25816 AP
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2.46 18.3MH=z/ 2.563
Frequency (GHzJ
Range (6Hz) REW/UBU Ref/Attn  Det/fvg flode Sueep Ple Foups/llade Fosition Range (6H2) B/ Ref/Attn  Det/Avg Mode Sueep Pts foups/fode  FPosition
1:2.46-2.563 NC-38)/3 121730 PEAK/Fur Avg(RNS) Sncec(Auto) 8008 MAKH 111 degs 233 en H| 2:2.46-2.53 G382/ 127/ AER/Far Aug(RS)  Basec(Auto) 8688 IEDTAUS 111 degs 233 em H
High CH BE - H.TST k14856 13 Jun 2@208

Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 2.4835 56.51 Pk 325 -35.3 53.71 - - 74 -20.29 111 233 H
2 2.52762 58.81 Pk 32.7 -35.1 56.41 - - 74 -17.59 111 233 H
3 2.4835 45.17 RMS 325 -35.3 42.37 54 -11.63 - - 111 233 H
4 2.52916 46.33 RMS 32.7 -35.1 43.93 54 -10.07 - - 111 233 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021
VERTICAL RESULT

Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 2.4835 55.84 Pk 325 -35.3 53.04 - - 74 -20.96 77 103 \
2 2.54782 58.32 Pk 325 -35 55.82 - - 74 -18.18 77 103 \4
3 2.4835 46.01 RMS 325 -35.3 43.21 54 -10.79 - - 77 103 \
4 2.53563 46.22 RMS 32.6 -35 43.82 54 -10.18 - - 77 103 \4

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021

10.2.6. LOW POWER BLE TXBF (1Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| o5 FRE Chomber R 2621 Moy 29 23:06:36
Restricted Bandedge
= Config:EUT Only
1 Mode: BLE_1M_2482MHz_2Tx
Tested by 19718 AL
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. fl

& /e ‘\
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2.31 18 .5MHz/ 2.415
Frequency (GHzJ
Ronge (6Hz) RBU/VBW Ref/Atin  Det/Avg Hode Sweep Pts  #Sups/Mode Position Range (6Hz) REW/VBU Ref/Atin  Det/Avg Mode Sweep Pts  #Sups/Mode Position
1:2.31-2.415 NCIdBI/3H 127738 PEAK/Pir Avg(RNS)  nsecCuto) 8200 HAYH 281 degs 178 cn H| 2:2.31-2.415 IHC-383/3M  127/30 AUER/Pir Avg(RHS)  Bsec(Auto) 8283 10TAUS 281 degs 178 cu H
Low CH BE — H.TST 36515 28 Dec 2815
Marker Frequency Meter Det AF Amp/Cbl/Flitr/Pad (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 2.39 56.15 Pk 32.1 -35.5 52.75 - - 74 -21.25 281 170 H
2 2.32343 58.53 Pk 32.2 -35.6 55.13 - - 74 -18.87 281 170 H
3 2.39 44.65 RMS 32.1 -35.5 41.25 54 -12.75 - - 281 170 H
4 2.34087 46.35 RMS 32.2 -35.6 42.95 54 -11.05 - - 281 170 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2

DATE: 8/5/2021

VERTICAL RESULT

WZKUL FRE Chamber R 2021 May 29 23:48:89
Restricted Bandedge
s Config:EUT Only
Mode: BLE_1M_24@2MHz_2Tx
Tested by: 19118 AL
185
~ 95
£
~
>
3
S 85
2 Peok Limit C(dBuU/m)
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5 Average Limit (dBu@ym) | |
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35
2.31 18 .5MHz/ 2.415
Frequency (GHzJ
Range (Giz) B/ VB Ref/Attn  Det/Avg flode Sugep Pte  #5ups/Mode Position Range CGHz) RBU/UBU Ref/Attn  Det/Avg Hode Sueep Pts ¥5ups/Mode FPosition
31-2.415 X K/Fur fvg( Busec(Auto) 8088 HAKr 3 degs 100 cn U
Low CH BE - U.TST 36915 28 Dec 2815
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuv/m)
1 2.39 55.75 Pk 32.1 -35.5 52.35 - - 74 -21.65 288 100 \2
2 2.33044 58.41 Pk 32.2 -35.6 55.01 - - 74 -18.99 288 100 \
3 2.39 45.05 RMS 32.1 -35.5 41.65 54 -12.35 - - 288 100 \2
4 2.34063 46.27 RMS 32.2 -35.6 42.87 54 -11.13 - - 288 100 \

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2

DATE: 8/5/2021
BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

~UL FRE Chaomber R

12 2821 May 29 23:58:15

Restricted Bandedge

= Config:EUT Only
[Nl Mode: BLE_1M_2488MHz_2Tx
Tested by: 19118 AL
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f
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- \ Peak Limit CdBul
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35
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (6Hz) e/ VB Ref/Attn  Det/Avg fode Suzep Pte  #aups/Made Pasition Range (GHz) REU/UEU Ref/Attn  Det/Avg Hode Sueep Pts ¥oups/Mode Position
1:2.46-2.563 MC-3dB)/3N 127/38 PEGK/Pur Avg(RMS)  SnsecChuto) 820 MAXH 254 degs 113 en H| 2:7.46-2.563 NC-38/M  127/30 AUER/Pir Avg(RNS)  Gncec(Auto)  BOB3  160TAUS 254 degs 113 ca H
High CH BE - H.TST k14@56 13 Jun 2@20
Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuVv/m)
1 2.4835 55.83 Pk 325 -35.3 53.03 - - 74 -20.97 254 113 H
2 2.5103 58.63 Pk 32.6 -35.2 56.03 - - 74 -17.97 254 113 H
3 2.4835 45.13 RMS 325 -35.3 42.33 54 -11.67 - - 254 113 H
4 2.53239 46.22 RMS 32.6 -35 43.82 54 -10.18 - - 254 113 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021

VERTICAL RESULT

Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuv/m)
1 2.4835 56.3 Pk 325 -35.3 53.5 - - 74 -20.5 225 364 \
2 2.55185 58.43 Pk 32.4 -35 55.83 - - 74 -18.17 225 364 \
3 2.4835 45.21 RMS 325 -35.3 42.41 54 -11.59 - 225 364 \4
4 2.52347 46.29 RMS 32.7 -35.2 43.79 54 -10.21 - - 225 364 \

Pk - Peak detector
RMS - RMS detection
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10.2.7. LOW POWER BLE (2Mbps)
ANT 4
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| UL FRE Chamber R 2021 Jun 15 18:57:47
Restricted Bandedge
= Config:EUT Only
I Mode:BLE 2M 24B4MHz 1Tx
Tested by:250816 AP
185
~
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2.37 T8 5MHz/ 2.415

Frequency (GHzJ
Range (6Hz) REWI/UBU Ref/Atin  Det/fvg flode Sueep Ple #oups/llade Fosition Range (6Hz) B/ Ref/Attn  Det/Avg Mode Sueep Pts  foups/fode  Fosition
1:231-2.415 NC-38)/3 121730 PEAK/Fur Avg(RNS) Sncec(Auto) 8008 MAKH 201 degs 130 cn H| 2:2.31-2.415 G382/ 127/ AER/Far Ag(RS)  Busec(Auto) 8088 IEWTAUS 201 degs 138 cn H

Low CH BE — H.TST 36515 28 Dec 2815

Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuVv/m)
1 2.39 55.39 Pk 32.1 -35.5 51.99 - - 74 -22.01 201 130 H
2 2.36015 58.33 Pk 32.1 -35.5 54.93 - - 74 -19.07 201 130 H
3 2.39 45.13 RMS 32.1 -35.5 41.73 54 -12.27 - - 201 130 H
4 2.31847 46.26 RMS 32.2 -35.6 42.86 54 -11.14 - - 201 130 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2

DATE: 8/5/2021

VERTICA

L RESULT

12:UL FRE Chamber R 2021 Jun 15 19:85:81
Restricted Bondedge
= Config:EUT Only
1 Mode:BLE 2M 24B84MHz 1Tx
Tested by:25816 AP
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2.31 18.5MH=z/ 2.415
Freguency (GHz)
Ronge (GHiz) I Ref/Atin Dat/Avg fods Sueep Ple  #5ups/llade FPosition Ronge (GHz) REW/UBH Ref/Atin  Det/Avg Mode Susep Pts #oups/fade Fosition
1:2231-2.415 M(-3c8)/3 127738 PEAK/Par Avg(RNS)  Em: o) BEEE  HAX 260 199 e
Low CH BE - U.TST 365915 28 Dec 2815
Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 2.39 55.86 Pk 32.1 -35.5 52.46 - - 74 -21.54 280 199 \4
2 2.37577 58.9 Pk 32.1 -35.5 55.5 - - 74 -18.5 280 199 \4
3 2.39 45.46 RMS 32.1 -35.5 42.06 54 -11.94 - - 280 199 \
4 2.35837 46.38 RMS 32.1 -35.6 42.88 54 -11.12 - - 280 199 \4

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021
BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

UL FRE Chamber R 2021 Jun 15 19:13:208
Restricted Bandedge

= Config:EUT Only
" Mode:BLE 2M 2478MHz 1Tx
Tested by:25016 AP
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& A \ Peok Limit (dBul/
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5 | Average Limit (dBuV/m)
T 55 i | T P T TR Lo
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45} ~ o3 . ; o
35
2.46 18, 3MHz/ 2.563
Frequency (GHzJ
Range (Gtiz) RBU/ VB Ref/Attn Dat/Avg Hode Suzep te #5ups/Mode  Position Range (Griz) RE/UEL Ref/Attn  Det/Avg Mode Sueep Pts ¥oups/Mode Fositio
1:2.46-2.563 MNCIB)/3H 127738 PEAK/Pr Avg(RNS)  BnsecCuto)  B0B0  MAXH 280 degs 122 cn H| 2:2.46-2.563 HC-3dB)/M 121738 GUER/Pur Avg(RHS)  Gncec(futo)  BOB3  1G0TAUS 200 degs 122 cn
High CH BE - H.TST kl4@56 13 Jun 26820
Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) dB/m’ dBuV/m
1 2.4835 57.22 Pk 325 -35.3 54.42 - - 74 -19.58 200 122 H
2 2.52308 58.48 Pk 32.7 -35.2 55.98 - - 74 -18.02 200 122 H
3 2.4835 45.07 RMS 325 -35.3 42.27 54 -11.73 - - 200 122 H
4 2.53036 46.39 RMS 32.6 -35.1 43.89 54 -10.11 - - 200 122 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021
VERTICAL RESULT

IZKUL FRE Chamber R 2021 Jun 15 19:22:37
Restricted Bondedge
= Config:EUT Only
1 Mode:BLE 2M 2478MHz 1Tx
Tested by:25816 AP
185
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2.46 18.3MH=z/ 2.563
Freguency (GHz)
Range (Hiz) RBU/UBH Ref/Bttn  Det/fvg fode Sueep Pte ¥Sups/Made Pasition Range CGHz) REU/EU Ref/Bitn  Dei/Avg Mode Sueep Pts ¥oups/Mode Position
1:2.46-2.563 N(-3B)/3M 12738 PEAK/Fir Avg(RNS) o) BE0D I 73 23 en
High CH BE - U.TST kI4@56 13 Jun 2828
Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) dB/m’ dBuV/m
1 2.4835 56.11 Pk 325 -35.3 53.31 - - 74 -20.69 273 213 \4
2 2.51008 58.61 Pk 32.6 -35.2 56.01 - - 74 -17.99 273 213 \
3 2.4835 45.41 RMS 325 -35.3 4261 54 -11.39 - - 273 213 \4
4 25111 46.42 RMS 32.6 -35.2 43.82 54 -10.18 - - 273 213 \

Pk - Peak detector
RMS - RMS detection
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ANT 3

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

~UL FRE Chamber R 2821 Jun 15 20:07:52
Restricted Bondedge

= Config:EUT Only
1 Mode:BLE 2M 2484MHz 1Tx
Tested by:25816 AP
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2.31 18.5MH=z/ 2.415
Freguency (GHz)
Ronge (GHiz) I Ref/Atin Dat/Avg flods Sueep Pl #5ups/llade Position Ronge (GHz) REW/UBH Ref/Atin  Det/Avg Mode Susep Pts #oups/Made Fosition
1:231-2.415 NCG-3B)/3M 127738 PEAK/Par AvgRYS)  BnsecChuto) 880D MAKH 113 degs 273 cn H| 2:2.31-2.415 NC-383/M 127738 AVER/Par Avg(RHS)  Bnsec(futo) 680  1GTAUG 113 degs 273 cn H
Low CH BE - H.TST 365915 28 Dec 2815
Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
2 2.32914 58.62 Pk 32.2 -35.6 55.22 - - 74 -18.78 113 273 H
4 2.35244 46.56 RMS 32.1 -35.6 43.06 54 -10.94 - - 113 273 H
1 2.39 57.18 Pk 32.1 -35.5 53.78 - - 74 -20.22 113 273 H
3 2.39 45.12 RMS 32.1 -35.5 41.72 54 -12.28 - - 113 273 H

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021
VERTICAL RESULT

IZKUL FRE Chamber R 2021 Jun 15 20:00:47
Restricted Bondedge
= Config:EUT Only
1 Mode:BLE 2M 24B4MHz 1Tx
Tested by:25816 AP
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2.31 18.5MH=z/ 2.415
Freguency (GHz)
Range (6Hiz) RBU/UBH Ref/Bttn  Det/fvg fode Sueep Pte  ¥Sups/Made Pasition Range CGHz) REU/EU Ref/Bitn  Dei/Avg Mode Sueep Pts ¥oups/Mode FPosition
1:2.31-2.415 N(-3B)/3M 12738 PEAK/Fir Avg(RNS) to) 800D M 58 187 cn U
Low CH BE - U.TST 365915 28 Dec 2815
Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) dB/m’ dBuV/m
1 2.39 56.12 Pk 32.1 -35.5 52.72 - - 74 -21.28 58 107 \4
2 2.35275 59.03 Pk 32.1 -35.6 55.53 - - 74 -18.47 58 107 \
3 2.39 45.17 RMS 32.1 -35.5 41.77 54 -12.23 - - 58 107 \4
4 2.34484 46.36 RMS 32.2 -35.6 42.96 54 -11.04 - - 58 107 \

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2

DATE: 8/5/2021

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

IZEUL FRE Chamber R 2021 Jun 15 20:22:27
Restricted Bandedge
= Config:EUT Only
t Mods:BLE 2M 2478MHz 1Tx
Tested by:25816 AP
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= g5 i
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2.46 18, 3MHz/ 2.563
Frequency (GHzJ
Ronge (GHz) B/ VBN Ref/Atin  Dat/Avg flode Susep Ple  #5ups/llade  Fosition Ronge (GHz) REW/UB Ref/Atin  Det/Avg Hode Sueep Pts #oups/Mode Fosition
1:2.46-2.563 NC3B)/M 127738 PEAK/Pir Avg(RYS)  BnsecChuto) 8808 MAKH 112 degs 233 en H| 2:2.46-2.563 1HC-38)/3M PUER/Pir Avg(RHS)  Bnsec(uto) BEBA IBGTAUS 112 degs 233 on H
High CH BE - H.TST k14856 13 Jun 2@208
Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) dB/m; dBuV/m)
1 2.4835 56.1 Pk 325 -35.3 53.3 - - 74 -20.7 112 233 H
2 2.51853 58.77 Pk 32.7 -35.2 56.27 - - 74 -17.73 112 233 H
3 2.4835 45.19 RMS 325 -35.3 42.39 54 -11.61 - - 112 233 H
4 2.48906 46.53 RMS 325 -35.2 43.83 54 -10.17 - - 112 233 H

Pk - Peak detector
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VERTICAL RESULT

1ZKUL FRE Chamber R 2021 Jun 15 20:15:23
Restricted Bondedge
= Config:EUT Only
1 Mode:BLE 2M 2478MHz 1Tx
Tested by:25816 AP
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2.46 18.3MH=z/ 2.563
Freguency (GHz)
Range (Hiz) RBU/UBH Ref/Bttn  Det/fvg fode Sueep Pte  ¥Sups/Made Pasition Range CGHz) REU/EU Ref/Bitn  Dei/Avg Mode Sueep Pts ¥oups/Mode FPosition
112.46-2.563 N(-3B)/3M 12738 PEAK/Fir Avg(RNS) to) 800D M 3 123eny
High CH BE - U.TST kI4@56 13 Jun 2828
Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) dB/m’ dBuV/m
1 2.4835 56.3 Pk 325 -35.3 53.5 - - 74 -20.5 49 123 \4
2 2.49755 58.74 Pk 32.6 -35.2 56.14 - - 74 -17.86 49 123 \
3 2.4835 45.44 RMS 325 -35.3 42.64 54 -11.36 - - 49 123 \4
4 2.50193 46.29 RMS 32.6 -35.1 43.79 54 -10.21 - - 49 123 \

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021

10.2.8. LOW POWER BLE TXBF (2Mbps)

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

~UL FRE Chamber R 2021 May 30 080:20:82

12
Restricted Bandedge
= Config:EUT Only
1 Mode: BLE_2M 2484MHz_2Tx
Tested by: 19118 AL
185
N
"’
~ 95 |
E / | \\
~
2
3 /
% 85 \
X 1
o Peak Limit (dBulU/m) / \
75 (
3 /f \
t g5 |
; ]
§  gsl..Average Limit (dBuUim) / |
WWM NP Oy MY N ooy o AT TR FE YR O PO s kH““W{ WM
5 4 /
4 . — ‘ 3 . L9
3!:
2.31 18 .5MHz/ 2.415
Frequency (GHzJ
Ronge (6Hz) RBU/VBW Ref/Atin  Det/Avg Hode Sweep Pts  #Sups/Mode Position Range (6Hz) REW/VBU Ref/Atin  Det/Avg Mode Sweep Pts  #Sups/Mode Position
1:2.31-2.415 NC-3B)/3H 127/38 PEGK/Par Avg(RNS)  SesecCAuto) 8088 HAXH 268 degs 119 en | 2:2.31-2.415 IHC-38)/M 127738 MUER/Par Avg(RNS)  Bnsec(Auto)  8ABD  1OOTAUS 288 degs 119 ca
Low CH BE — H.TST 36515 28 Dec 2815
Marker Frequency Meter Det AF Amp/Cbl/Flitr/Pad (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m)
1 2.39 55.27 Pk 32.1 -35.5 51.87 - - 74 -22.13 288 119 H
2 2.32806 58.21 Pk 32.2 -35.6 54.81 - - 74 -19.19 288 119 H
3 2.39 44.94 RMS 32.1 -35.5 41.54 54 -12.46 - - 288 119 H
4 2.34341 46.49 RMS 32.2 -35.6 43.09 54 -10.91 - - 288 119 H

Pk - Peak detector
RMS - RMS detection
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DATE: 8/5/2021

VERTICAL RESULT

1ZKUL FRE Chamber R 2821 May 30 BB 31:208
Restricted Bandedge
s Config:EUT Only
Mode: BLE_2M_24@4MHz_2Tx
Tested by: 19118 AL
185 :
-4
~ 95 ‘
£
~
2
3
S 85
& Peok Limit (dBuU/m)
75
3
§ 65
N
5 fverage Limit (dBuUYm2 \
T 55 = y
P PV TITE IR S 17 TP T TR VP V8P e P W R [T T TRV NS LI
45 4
2 2
3!:
2.31 18 .5MHz/ 2.415
Frequency (GHzJ
Renge (Gfiz) REw/UBH Ref/Atin  Det/Avg Mode Suzep Pts  #5ups/Made Position Ronge (GHiz) REW/UB Ref/Attn  Det/Avg Hode Sueep Pts #5ups/Mode Fosition
2.31-2.415 1d6) /3 21/38 EAK/Fur Avg(RYS)  Basec(futo) 8000 MAKF 216 dege 3% cn U
Low CH BE - U.TST 36915 28 Dec 2815
Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 2.39 56.05 Pk 32.1 -35.5 52.65 - - 74 -21.35 216 394 \4
2 2.33386 58.82 Pk 32.3 -35.6 55.52 - - 74 -18.48 216 394 \4
3 2.39 45.43 RMS 32.1 -35.5 42.03 54 -11.97 - - 216 394 \
4 2.32737 46.29 RMS 32.2 -35.6 42.89 54 -11.11 - - 216 394 \4

Pk - Peak detector
RMS - RMS detection
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DATE: 8/5/2021

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1Zl:LJL FRE Chamber R

2821

Moy 38

B1:00:86

1S

Restricted Bandedge

Config:EUT Only
BLE _2M_2478MHz_2Tx

2

Mode:
Tested by:19118 AL
185
\
~ 95 //\
£ / |
3 o "
2 ° .
& 75 / \ Peck Limit C(dBulU/m)
|
-a -
HE \
8 6
C
s}
T

ISP PP / \

' Lok

Average Limit (dBuU/m)

'nHVWWWrT“wTYW@”WV”

' /

45 i J/ 3 " ﬁ 4
! h ¥ A " Y f
31:
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (6fiz) 6/ VB Ref/Atin  Det/Avg flode Sueep Ple #5ups/liade Position Ronge (GHz) REW/UBl Ref/Atin  Det/Avg Hode Sueep Pts #5ups/Mode Fosition
1:2.46-2.563 HC-3B)/3  127/38 PEAK/Par Avg(RNS)  SnsecCAuto)  B0BB HAXH 279 degs 143 on | 2:7.46-2.563 NC-383/3M  127/30 AVER/Pur Aug(RNS)  Bsec(Auto) 6008 1GOTAUG 9 degs 143 cu H
High CH BE - H.TST k14@56 13 Jun 2@20
Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuVv/m)
1 2.4835 56.37 Pk 325 -35.3 53.57 - - 74 -20.43 279 143 H
2 2.51744 58.37 Pk 327 -35.2 55.87 - - 74 -18.13 279 143 H
3 2.4835 45.38 RMS 325 -35.3 42.58 54 -11.42 - - 279 143 H
4 2.54316 46.19 RMS 32.6 -35 43.79 54 -10.21 - - 279 143 H

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

1ZKUL FRE Chamber R 2821 Moy 30 B1:16:23
Restricted Bondedge
- Config:EUT Only
1 Mode: BLE_2M 2478MHz_2Tx
Tested by: 19118 AL
185
~ 95
€
~ -
3 i
I R
/-
& | Peak Limit (dBuU/jn)
.75 \
_ |
E |
§ 65
N
5 / Average Limit (dBulU/m) 2
T 55 ; / A it TReEeTaY 2. e i .
TIPS TN 3 AR 7 e i ¥ =
4
45 3 =)
S]
35
2.46 18.3MHz/ 2.563

Frequency (GHz)

Ronge (6Hz) RBU/ VB Ref/Attn  Det/Avg Hode Sueep Pts  #Sups/Mode FPosition Range C6Hz) RBW/UBU Ref/Attn  Det/Avg Mode Sueep Pts #5ups/Mode Fosition
2746-2.563 W/ 127/38 EAK Wg(RMS)  BncecChuto)  BOOE  MAY 84 degs 158 cn

High CH BE - U.TST kI4@56 13 Jun 2020

Marker Frequency Meter Det AF Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0213973 ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 2.4835 55.9 Pk 325 -35.3 53.1 - - 74 -20.9 104 150 \4
2 2.52687 58.56 Pk 32.7 -35.1 56.16 - - 74 -17.84 104 150 \4
3 2.4835 44.71 RMS 325 -35.3 41.91 54 -12.09 - - 104 150 \
4 2.53057 46.59 RMS 32.6 -35.1 44.09 54 -9.91 - - 104 150 \4

Pk - Peak detector
RMS - RMS detection
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DATE: 8/5/2021

10.2.9.
(IMbps)

LOW CHANNEL RESULTS

HIGH POWER HARMONICS AND SPURIOUS EMISSIONS TXBF

12:UL FRE Chamber Q 2021 Mar 17 28:15:15
Rodioted Emissions 3-Meters
s Canfig: DUT Only
Mode: BLEIM 24B2MHz TxBF
Tested by: 12482
185
gl:
N Peok Limit (dBul/m)
3 85
@
N
— 7|:
o
N
5 Avg Limit (dBuU/m)
N 65
C
o
T
5|:
45 1 i
3 w
WWNMW A W
35 2 ) ‘ N sl
WAV AR
1 18 18
Fregquency (GHz)
Ronge (Hz) RELI/UBU Ref/Attn  Det/Avg fode Sueep Pls #oups/llade Position Ronge (6Hz) RBI/VEl Ref/Attn  Det/fvg Mode Sueep Pis  Foups/lode Position ‘
1123 NC-38)/30k  122/30  PERK/Pur Aug(RNG)  dTnsec(Puto) 0801 MAKH 9-368dega H 3318 HC-38)/30  98/2 PEAK/Par Avg(RIS)  350necc(uto) 18k MAGH 0-360dege H
FCC Parti15C 2.4GHz RSE.TST k14856 24 Feb 2821
12:UL FRE Chamber Q 2821 Mar 17 20:15:15
Radioted Emissions 3-Meters
s Config: DUT Only
! Mode: BLEIM 24B2MHz TxBF
Tested by: 12482
185
gl:
‘s Peak Limit CdBuU/m)
N 35
g
3
[ia]
o
N 75
E
0 Avg Limit C(dBuU/m)
» 65
|9
)
>
5|:
6
5
4 1 5 T
Q, 2,
35
1 18 18
Frequency (GHz)
Rorge (6Hz) RE/UBU Ref/httn  Dst/vg Hode Sueep Pie  #oups/lladk Pasition Ronge (6Hz) [ Ref/Attn  Det/fvg Mode Sueep Pts  Foups/odke  Position
FCC Parti5C 2.4GHz RSE.TST k14856 24 Feb 2821

VERTICAL
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Range 1: Horizontal 1000 - 3000MHz

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE0213831 Reading (dBuv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dB)
1 *2.23727 56.87 PK2 31.6 -34.6 53.87 - - 74 -20.13 228 199 H
*2.23591 45.3 MAv1 31.6 -34.6 42.3 54 -11.7 - - 228 199 H
Range 2: Vertical 1000 - 3000MHz
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE0213831 Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dB)
4 *1.19768 57.9 PK2 28.5 -35.8 50.6 - - 74 -23.4 144 361 \4
*1.19534 46.15 MAv1 28.5 -35.8 38.85 54 -15.15 - - 144 361 \4
Range 3: Horizontal 3000 - 18000MHz
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE0213831 (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dB)
2 *3.76658 513 PK2 33.3 -40.3 44.3 - - 74 -29.7 233 181 H
*3.7669 39.35 MAv1 33.3 -40.3 32.35 54 -21.65 - - 233 181 H
3 *11.41456 46.12 PK2 38 -33.8 50.32 - - 74 -23.68 106 290 H
*11.41552 34.64 MAv1 38 -33.8 38.84 54 -15.16 - - 106 290 H
Range 4: Vertical 3000 - 18000MHz
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE0213831 Reading (dBuV/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuV/m) (dB)
5 *11.33599 46.55 PK2 8 -34. 50.45 - - 74 -23.55 81 40 \
*11.33695 35.07 MAv1 8 -34. 38.97 54 -15.03 - - 81 40 \
6 *15.5299 47.06 PK2 40.3 -32. 54.46 - - 74 -19.54 319 29 \
*15.53194 35.3 MAv1 40.3 -32. 42.7 54 -11.3 - - 319 29 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021

MID CHANNEL RESULTS

' ~UL FRE Chamber S 2821 Mor 29 20:83:39
Radiated Emissions 3-Meters
‘o5 Config:EUT Dnly
Mode :BLE_1M 2448MHz TxBF
Tested by:43575
95
25
£ Peak Limit C(dBulU/m)
> 75
5
@
&
_ 65
]
o
5 Avg Limit CdBuU/m)
N 55
5
=L 1 i
35 3 Al
Mg
WA AN
o5
1 18 18
Frequency (GHz)
Ronge (5H2) REU/UB0 Ref/Attn  Det/Avg Mode Suep Ple  Foups/adk  Fosition Ronge (6D B/ Ref/Atin  Det/Avg Mod Sues Pts  foups/lode  Fosition
1153 NC-3B)/38k  99/38  PERK/Far Avg(RHS)  dnsec(uto) 9081 WA 9-368degs H 31318 HC-382/30 9972 PERK/Par Avg(RIS)  35Bnsec(huto) 18k MAH 8-360degs H
FCC Part15C 2.4GH= RSE.TST k14856 S Feb 2621
| ~UL FRE Chamber S 2021 Mor 29 20:83:39
Radiated Emissions 3-Meters
185 Config:EUT Dnly
Mode:BLE_1M 244B8MHz TxBF
Tested by:43575
95
85
‘s Peak Limit (dBuU/mJ
~ 75
>
S5
@
<
N 65
o
° Avg Limit C(dBul/m)
» 55
©
I
=
2
[ N < SOOI 5
4 ) 5
i}
35 =
25
1 18 18
Frequency (GHz)
Range (6H2) REU/UBU Ref/Attn  Det/fvg Mode Sueep Pts  Foups/ade Fosition Range (62 B/ Ref/Ain  Det/Avg Fodk Sueep Fts fups/liode Fosition
FCC PartiSC 2.4GHz RSE.TST k14856 9 Feb 20821

VERTICAL
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REPORT NO: 13573777-E2V2 DATE: 8/5/2021
RADIATED EMISSIONS

Marker Frequency Meter Det AF PRE0213833 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *1.29689 59.47 PK2 29 -35.3 53.17 - - 74 -20.83 0 100 H
*1.29491 47.86 MAv1 29.1 -35.3 41.66 54 -12.34 - - 0 100 H
2 *1.34892 59.36 PK2 294 -35 53.76 - - 74 -20.24 0 201 \4
*1.34925 47.59 MAv1 294 -35 41.99 54 -12.01 - - 0 201 \4
3 *4.26454 52.49 PK2 335 -41.5 44.49 - - 74 -29.51 0 100 H
* 4.26445 40.83 MAv1 335 -41.5 32.83 54 -21.17 - - 0 100 H
4 *11.13605 48.35 PK2 38 -34.4 51.95 - - 74 -22.05 0 100 H
*11.13642 36.72 MAv1 38 -34.4 40.32 54 -13.68 - - 0 100 H
5 *3.78389 52.23 PK2 335 -40.7 45.03 - - 74 -28.97 0 201 \
*3.78469 40.56 MAv1 335 -40.7 33.36 54 -20.64 - - 0 201 \4
6 *11.68709 47.41 PK2 38.5 -34 51.91 - - 74 -22.09 0 200 \
*11.68578 35.82 MAv1 38.5 -34 40.32 54 -13.68 - - 0 200 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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DATE: 8/5/2021

HIGH CHANNEL RESULTS

12:UL FRE Chamber Q 2821 Mor 17 21:49:16
Rodioted Emissions 3-Meters
s Config: DUT Only
Mode: BLEIM 248@MHz TxBF
Tested by: 12482
185
9’:
= Peak Limit CdBulU/m)
> 8|:
3
[ia]
S
— 7|:
o
S
5 Avg Limit (dBuU/m)
)
C
5]
g
55
45 ‘ 2
1 ) WLV
3KW~“W"W“W | I P or
LAk Ve
1 18 18
Frequency (GHz)
Ronge (GH2) REU/UB Ref/Attn  Det/Avg Mode Seeep Plo Fwps/Made Pasition Range (G) REU/BU Ref/Attn  Det/Avg Hode Sueep Pts  ¥oups/fode Position ‘
113 INC-3B)/30k  122/38 PERK/Pur Aug(RHS)  dTnsectiute) 9081 HAXH B-36Bdegs H 3:3-18 HC-3:8)/38c  09/2 PEAK/Pur Avg(RHS)  35lnecc(futo) 18k MAXH 8-36Bdegs H
FCC Part!5C 2. 4GHz RSE.TST k14856 24 Feb 2821
12l:UL FRE Chamber Q 2021 Mar 17 21:49:16
Radioted Emissions 3-Meters
= Config: DUT Only
" Mode: BLEIM 248BMHz TxBF
Tested by: 12482
185
gl:
s Peak Limit CdBulU/m)
~ 8;
>
J
w
o
S g
E
0 Avg Limit (dBuU/m)
+ 6|:
<
)
>
5|:
6
45 .
5
0
35
1 18 18
Frequency (GHz)
Range (6H2) REU/UBH Ref/Attn  Det/fvg Hode Sueep Plo Foups/fade Pasition Ronge (@) REU/BU Ref/Attn  Det/fivg Hode Suoep Pta  oups/fode FPosition
FCC Parti5C 2.4GHz RSE.TST k14856 24 Feb 2821

VERTICAL
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Range 1: Horizontal 1000 - 3000MHz

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE0213831 Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dB)
1 *1.4757 57.93 PK2 28 -35.2 50.73 - - 74 -23.27 5 260 H
*1.475 45.96 MAv1 28 -35.2 38.76 54 -15.24 - - 5 260 H
Range 2: Vertical 1000 - 3000MHz
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE0213831 Reading (dBuv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dB)
4 *2.22373 56.55 PK2 31.7 -34.6 53.65 - - 74 -20.35 9 185 \
*2.22387 45.5 MAvV1 31.7 -34.6 42.6 54 -11.4 - - 9 185 \
Range 3: Horizontal 3000 - 18000MHz
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE0213831 Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dB)
2 *10.80481 46.11 PK2 37.8 -34 49.91 - - 74 -24.09 31 238 H
*10.80414 34.63 MAv1 37.8 -34 38.43 54 -15.57 - - 31 238 H
3 *16.1197 47.02 PK2 40.7 -33.2 54.52 - - 74 -19.48 55 294 H
*16.12151 35.62 MAv1 40.7 -33.1 43.22 54 -10.78 - - 55 294 H
Range 4: Vertical 3000 - 18000MHz
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE0213831 (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dB)
5 *7.63618 48.57 PK2 35.7 -37.6 46.67 - - 74 -27.33 287 369 \4
*7.63698 37.14 MAv1 35.7 -37.5 35.34 54 -18.66 - - 287 369 \4
6 *15.52408 47.23 PK2 40.3 -33 54.53 - - 74 -19.47 75 294 \4
*15.5265 35.24 MAv1 40.3 -32.9 42.64 54 -11.36 - - 75 294 \

* - 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)

9:UL Fremont - Chamber F 2021 Mor 30 21:14:39
Radicted Emissions - 3 Meters
. Project Number :
Conf igiEUT + Adapter
Mode :BLE Worst Case
75 Tested by: 12471
6:
5:
’E ’7
~
> 45 y f
5 OGPk i T CdB O/ w)
g
3:
ZL_\\
w:% m
Ll
=
36 1868 186868
Frequency (MHz)
Range_(HHz) REU/UEN Ref/ftin  Det/Avg Type Suesp Pis  #owpa/ode Fosition Range (HHz) RE/VE Ref/Atin  Dei/fvg Tope Sueep Pls  ¥oups/fode Position
1:30-268 120k(-6dB)/1M 97/18  PEMK/LogPur-Video  170ns/MHz 408  MAXH 0-360deqs H | 3:200-1600 120k(-6d8)/1M 5718 PEMK/LogPer-Uiceo  800ns/MMz  BBBB  MAXH 8-368degs H
FCC Part 15 Subport C 38-1088MHz. TST 38915 15 Jul 2814 Rev 9.5 38 Apr 2020
Q:UL Fremont - Chamber F 2821 Mor 30 21:14:39
Rodioted Emissions - 3 Meters
= Project Number:
8 Config EUT + Adapter
Mode :BLE Worst Case
75 Tested by: 12471
6:
5:
/_\E ’7
~
> 4: o <} I
5 Pk i TE T CABUU /)
g
4
35 o
/N 5 6
¢ =}
25’ o A P R ?
i A /’ \ | \
A gt
W\ P £ W \ “W w
15 L A, MN%#*W&“M“«wh WN
" N
=
368 188 18688

Frequency (MHz)

Range (PHz) REU/UBLI Ref/Atin  Det/fAvg Type Sueep Pis  fswps/Mode FPosition Range (PHz) REW/UBU Ref/Attn  Det/fvg Type Sueep Ple $oups/fode FPosition
- e N 3 AK ur deo 'Bn: 3 X i} Bt 4 166 Ak dB) 11 K/Lo Jic B MAX B0c

Mz 8aE
FCC Port 15 Subport C 38-1@@@MHz . TST 3@915 15 Jul 2614 Rev 9.5 3@ Apr 2020

VERTICAL
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DATA

Marker Frequency Meter Det AF T243 Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 30.1275 29.71 Pk 28.1 -31.9 25.91 40 -14.09 0-360 200 H
2 157.1079 38.18 Pk 18.5 -30.8 25.88 43.52 -17.64 0-360 200 H
4 36.5892 43.46 Pk 23 -31.8 34.66 40 -5.34 0-360 100 \
4 36.9652 40.06 Qp 22.7 -31.8 30.96 40 -9.04 241 102 \
5 193.2848 41.17 Pk 18 -30.4 28.77 43.52 -14.75 0-360 100 \
3 314.0148 35.94 Pk 20.3 -29.8 26.44 46.02 -19.58 0-360 99 H
6 314.3149 37.48 Pk 20.3 -29.8 27.98 46.02 -18.04 0-360 99 \

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

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

‘BEUL EMC 2021 Mar 31 12:38:27
RF Emissions
a5 Conf iguration: EUT Only
Mode :BLE Worst Case
Tested by / 3N: 159419
a5
75 Peak Limit CdBul/m2
o
-
c
noB5
5
T Avg Limit CdBul/ml
~ 35
U
=
o
5
R 5
£ 2
T )
- o 3
i1 — 4o " PR T " Gy Bt g o e
a5
15
18 26
Frequency (GHz)
Range (61) REU/EN Ref/Attn  Det/fig Tope Sueer P Youpslode Laael Range (@) RE/VEN Rt/ Del/Avg Tame Surep Ple  ¥onpelMode Lkl
1152 IHC-3B3 /3 6748 PERK/LogPur—Video  Idnsec(utal 9031 HAXH Harizantal
18-26GHz Test TST 3815 6 Jon 2815 Rev 9.5 19 Moy 202H
\BEUL EMC 2821 Mar 31 12:38:27
RF Emissions
g5 Conf iguration: EUT Only
Mode :BLE llarst Cosze
Tested by / SN: 19419
5
75 Peak Limit (dBuUU/m)
El
o
S5
L
]
=
Avg Limit CdBuU/md
~ 55
m
bt
3
IS
g . :
S él 3 [m)
o] TR PY o P e T
25
15
18 26
Freguency (GHz)
Ronge (G REU7BH Ref/iltn Det/Avy Tope Sweep Pts Toups/iods  Label Tonge @) RE/UBH Ret/ALn  DeU/Avg Type Sueep Pts WowpalMode  Label
18-266Hz Test . TST 385 6 Jon 2@15 Rev 9.5 19 Moy 2H2H

VERTICAL
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DATA

Marker Frequency Meter Det T125 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuVv) (dBuVolts)
1 19.47378 34.9 Pk 32.8 -19 -9.5 39.2 54 -14.8 74 -34.8
2 21.89333 35.64 Pk 33.3 -20.8 -9.5 38.64 54 -15.36 74 -35.36
3 23.792 36.09 Pk 33.7 -19.8 -9.5 40.49 54 -13.51 74 -33.51
4 18.86933 35.95 Pk 32.5 -20.4 -9.5 38.55 54 -15.45 74 -35.45
5 21.63111 36.24 Pk 33.2 -20.6 -9.5 39.34 54 -14.66 74 -34.66
6 23.50045 36.44 Pk 33.9 -20.1 -9.5 40.74 54 -13.26 74 -33.26

Pk - Peak detector

Note: test distance was 1m.
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11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission Conducted Limit (dBuV)
(MHz) .
Quasi-Peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency

TEST PROCEDURE

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

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise

noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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11.1. AC Power Line WITH AC/DC Adapter

LINE 1 RESULTS

UL Fremont, CA CE Room 2821 Apr 5 18:36:35
Conducted RFI Uoltage

. EUT Config:EUT + Chorger

Test Uolt/Freq: 12BUAC/6BHz
Mode:BLETM 2.4GHz Worst Case
Test By:19186 BG

92
78
5 64
b L J S -
¢ [ —— CFR 47 Par 5 Class B Avg
O 58P 3
: A s
% 36 % 128 7
AN AN Vinrin :
22 AN S IV P 1
\J / \swq pli i 19 NWMM“\ (2
VA A e o —
8 ‘ W\W e e i SN
U \wﬁ_‘/
-6
15 1 8 38
Frequency (MHz)
Range (MHz) RBU Ref/Atin  Det/Avg Mode Sueep ts  #Swps/Made  Lobel Range (MHz) REW Ref/Atin  Det/Avg Mode Sweep Pts  #Sups/Mode Lobel
10,1531 Ik(-6dB) B2/18 Op/Ca 188ns/2.25kHz ~ 13.3k | /URIT Line-L1
FCCI5 CE Class B 15BkHz-38MHz Stepping.TST 38315 24 Feb 2816 Rev 9.5 87 Jul 2624
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det PREO018644 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading 6L1 C1&C3dB Reading 15 Class B (dB) 15 Class B argin
(dBuVv) dBuVv QP Avg (dB)
1 .15675 41.9 Qp .1 0 10.1 52.1 65.63 -13.53 - -
2 .15675 27.39 Ca 1 0 10.1 37.59 - - 55.63 -18.04
3 .26025 36.23 Qp 0 0 10.1 46.33 61.42 -15.09 - -
4 .26025 20.97 Ca 0 0 10.1 31.07 - - 51.42 -20.35
5 .4155 28.35 Qp 0 0 10.1 38.45 57.54 -19.09 - -
6 .4155 13.56 Ca 0 0 10.1 23.66 - - 47.54 -23.88
7 .57075 25.01 Qp 0 0 10.1 35.11 56 -20.89 - -
8 .57075 10.74 Ca 0 0 10.1 20.84 - - 46 -25.16
9 5.01225 18.55 Qp 0 .1 10.2 28.85 60 -31.15 - -
10 5.02125 6.64 Ca 0 .1 10.2 16.94 - - 50 -33.06
11 13.56 11.36 Qp 1 2 10.2 21.86 60 -38.14 - -
12 13.56 251 Ca 1 2 10.2 13.01 - - 50 -36.99

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

12@UL Fremont, CA CE Room 2821 Apr 5 18:36:35
Conducted RFI Uoltage
EUT Config:EUT + Charger
186 Test Uolt/Freq: 12BUACT6BHz
Mode:BLEIM 2.4GHz Worst Case
Test By:19186 BG
92
78
N B4
T —]
o — CFR 47 Fart i5 Class B Avg
3 58k 1
2 \ &l 15
2 \ a 17
Q /14 A ] 1921
° 3¢ 1D4 ‘ e
‘ 16/ ) A A 0 Anadn
o 187 vy RIRIRIE!! [iF Vi, p .,
| : ) P J
H i (=]
8 :
-6
15 1 18 38
Frequency (MHz)
Range (MHz) RBU Ref/Atin  Det/fvg Mode Sueep Pts  #Sups/Mode  Lobel Range (MHz) REW Ref/Atin  Det/Avg Mode Sweep Pts  #Sups/Mode Lobel
25 (-6 Seno T Gplca Bouesz 2oz 133 VURT - Line-l2
FCCIS CE Class B 158KHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 87 Jul 2826

Range 2: Line-L2 .15 - 30MHz

Marker Frequency Meter Det PREO018644 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading 6L2 C2&C3dB Reading 15 Class B (dB) 15 Class B argin
(dBuVv) dBuVv QP Avg (dB)
13 .21075 38.27 Qp 0 0 10.1 48.37 63.18 -14.81 - -
14 .21075 24.56 Ca 0 0 10.1 34.66 - - 53.18 -18.52
15 .31875 31.5 Qp 0 0 10.1 41.6 59.74 -18.14 - -
16 .3165 17.15 Ca 0 0 10.1 27.25 - - 49.8 -22.55
17 .37275 28.57 Qp 0 0 10.1 38.67 58.44 -19.77 - -
18 .36825 14.39 Ca 0 0 10.1 24.49 - - 48.54 -24.05
19 47625 26.1 Qp 0 0 10.1 36.2 56.4 -20.2 - -
20 474 12.55 Ca 0 0 10.1 22.65 - - 46.44 -23.79
21 .5325 25.12 Qp 0 0 10.1 35.22 56 -20.78 - -
22 .528 11.66 Ca 0 0 10.1 21.76 - - 46 -24.24
23 13.56 9.66 Qp 1 2 10.2 20.16 60 -39.84 - -
24 13.56 131 Ca 1 2 10.2 11.81 - - 50 -38.19

Qp - Quasi-Peak detector
Ca - CISPR average detection
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11.2. AC Power Line WITH LAPTOP

LINE 1 RESULTS

| 5gUL_Fremont, CA CE Roon 2021 Apr 5 19:10:03
Conducted RFI Uoltage
EUT Config:EUT + Lopto
186 Test Uolt/Freq: 128UAC/BBHz
Mode:BLETM 2.4GHz lorst Case
Test By:19186 BG
92
78
5 64
b 1 T CFR 47 A cl B
C 1 5 Class ivg
5 s
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8 36 2 ‘F\\ = ,/)/»:l‘
| \\Jﬁ\/“ H e et ”%\Wﬂw
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~/ |
Uil WA A
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15 1 18 38
Fregquency (MHz)
Range (MHz) REW Ref/Atin  Det/Avg Mode Sueep Pts  #Swps/Made Lobel Range (MHz) REW Ref/Atin  Det/fvg Mode Sweep Pts  #Sups/Mode  Lobel
1:.15-38 Sk (-6dB) 82/18 Op/Ca 188ns/2.25kHz 133k |/WRIT Line-L1
FCCI5 CE Closs B 15@kHz-3BMHz Stepping. TST 38915 24 Feb 2816 Rev 9.5 87 Jul 2824

Range 1: Line-L1 .15 - 30MHz

Marker Frequency Meter Det PRE018644 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading 6L1 C1&C3dB Reading 15 Class B (dB) 15 Class B argin
(dBuVv) dBuVv QP Avg (dB)
1 .1905 43.97 Qp 0 0 10.1 54.07 64.01 -9.94 - -
2 .19725 26.16 Ca 0 0 10.1 36.26 - - 53.73 -17.47
3 .31875 31.62 Qp 0 0 10.1 41.72 59.74 -18.02 - -
4 .33113 12.78 Ca 0 0 10.1 22.88 - - 49.42 -26.54
5 .447 22.32 Qp 0 0 10.1 32.42 56.93 -24.51 - -
6 46275 4.97 Ca 0 0 10.1 15.07 - - 46.64 -31.57
7 3.723 32.05 Qp 0 .1 10.2 42.35 56 -13.65 - -
8 3.7455 20.43 Ca 0 .1 10.2 30.73 - - 46 -15.27
9 8.38275 19.31 Qp 0 2 10.2 29.71 60 -30.29 - -
10 8.38275 154 Ca 0 2 10.2 25.8 - - 50 -24.2
11 8.781 18.03 Qp 0 2 10.2 28.43 60 -31.57 - -
12 8.781 12.87 Ca 0 .2 10.2 23.27 - - 50 -26.73

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

Range 2: Line-L2 .15 - 30MHz

Marker Frequency Meter Det PREO018644 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading 6L2 C2&C3dB Reading 15 Class B (dB) 15 Class B argin
(dBuVv) dBuVv QP Avg (dB)
13 .25575 36.34 Qp 0 0 10.1 46.44 61.57 -15.13 - -
14 .26475 18.84 Ca 0 0 10.1 28.94 - - 51.28 -22.34
15 .38175 26.05 Qp 0 0 10.1 36.15 58.24 -22.09 - -
16 .3975 7.64 Ca 0 0 10.1 17.74 - - 47.91 -30.17
17 5.79975 20.27 Qp 0 .1 10.2 30.57 60 -29.43 - -
18 5.802 10.51 Ca 0 1 10.2 20.81 - - 50 -29.19
19 7.1835 17.27 Qp 0 1 10.2 27.57 60 -32.43 - -
20 7.1835 13.76 Ca 0 .1 10.2 24.06 - - 50 -25.94
21 7.584 18.08 Qp 0 .1 10.2 28.38 60 -31.62 - -
22 7.584 15.62 Ca 0 .1 10.2 25.92 - - 50 -24.08
23 7.98225 19.31 Qp 0 1 10.2 29.61 60 -30.39 - -
24 7.98225 17.19 Ca 0 1 10.2 27.49 - - 50 -22.51

Qp - Quasi-Peak detector
Ca - CISPR average detection
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12. SETUP PHOTOS

Please refer to 13573777-EP1 for setup photos

END OF REPORT
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