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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: A2649 (Parent Model)
A2881, A2882, A2883, A2884 (Variant Models)
BRAND: APPLE
FCC ID: BCG-E8138A (Parent Model)

BCG-E8142A, BCG-E8143A, BCG-E8144A (Variant Models)

IC: 579C-E8138A (Parent Model)
579C-E8142A, 579C-E8143A, 579C-E8144A (Variant Models)

SERIAL NUMBER: V2VOKHF5W9

SAMPLE RECEIPT DATE: DECEMBER 27, 2021

DATE TESTED: DECEMBER 28, 2021 — JUNE 30, 2022
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 + A1 + A2 Complies

UL LLC 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 LLC and all
revisions are duly noted in the revisions section. Any alteration of this document not carried out
by UL LLC will constitute fraud and shall nullify the document. This report must not be used by
the client to claim product certification, approval, or endorsement by A2LA, 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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~
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Francisco de Anda

Staff Engineer

Consumer Technology Division
UL LLC.

Prepared By:

2L

Tony Li

Test Engineer

Consumer Technology Division
UL LLC

Page 6 of 153

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: 14040867-E1V2 DATE: 7/10/2022

2. TEST SUMMARY

This report contains data provided by the customer which can impact the validity of results. UL
LLC 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
Reporting Per ANSI C63.10,
See Comment Duty Cycle purposes only Section 11.6.
RSS-GEN 6.7 o Reporting ANSI C63.10 Sections

See Comment 20dB BW/99% OBW purposes only 6.9.2 and 6.9 3

15.247 (a)(1) RSS-247 (5.1) (b) |Hopping Frequency Separation Complies None.

15.247 (a)(1)(iii) |RSS-247 (5.1) (d) |Number of Hopping Channels Complies None.

15.247 (a)(1)(iii) |RSS-247 (5.1) (d) |Average Time of Occupancy Complies None.

15.247 (b)(1) RSS-247 (5.4) (b) |Output Power Complies None.

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

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

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

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

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site vO1r01, KDB 662911, RSS-GEN Issue 5 + A1 + A2, and
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
: ISED FCC
Location Address CABID Company | P jistration
Number
O ELéIJA(\jIng 1: 47173 Benicia Street, Fremont, CA 94538, US0104 2324A 550739
5léi,|a(\jing 2: 47266 Benicia Street, Fremont, CA 94538, US0104 29541 550739
Building 4: 47658 Kato Rd, Fremont, CA 94538, USA uSo0104 2324B 550739

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.
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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:

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

PARAMETER ULab
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 6.01dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.73 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.51 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29dB

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

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

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

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

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

The Apple iPhone is a smartphone with multimedia functions (music, application support, and
video),cellular GSM, GPRS, EGPRS, UMTS, LTE, 5G, IEEE 802.11a/b/g/n/ac/ax, Bluetooth, Ultra-
Wideband, GPS, NFC and MSS. All models except reference model 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 Model and FCC IDs / ISED covered by this report includes:

Parent Model: A2649, FCC ID: BCG-E8138A, IC: 579C-E8138A

Variant Models: A2881, FCC ID: BCG-E8142A, IC: 579C-E8142A

A2882; FCC ID: BCG-E8143A, IC: 579C-E8143A
A2883 & A2884, FCC ID: BCG-E8144A, IC: 579C-E8144A

6.2. MAXIMUM OUTPUT POWER

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

Antenna Config Frequency Range Mode Output | Output
(MHz) Power Power

(dBm) (mW)

2402 - 2480 Basic GFSK 20.24 105.68

High Power 2402 - 2480 DQPSK 18.75 74.99

ANT4 2402 - 2480 Enhanced 8PSK 19.10 81.28
2402 - 2480 Basic GFSK 11.18 13.12

Low Power 2402 - 2480 DQPSK 10.62 11.53

2402 - 2480 Enhanced 8PSK 10.68 11.69

2402 - 2480 Basic GFSK 20.14 103.28

High Power 2402 - 2480 DQPSK 19.15 82.22

ANT3 2402 - 2480 Enhanced 8PSK 19.17 82.60
2402 - 2480 Basic GFSK 11.15 13.03

Low Power 2402 - 2480 DQPSK 10.73 11.83

2402 - 2480 Enhanced 8PSK 10.76 11.91

2402 - 2480 Basic GFSK TxBF 20.19 104.47

High Power 2402 - 2480 DQPSK TxBF 19.05 80.35

BF, ANT 4+ ANT 3 2402 - 2480 Enhan.ced 8PSK TxBF| 19.20 83.18
2402 - 2480 Basic GFSK TxBF 14.17 26.12

Low Power 2402 - 2480 DQPSK TxBF 13.69 23.39

2402 - 2480 Enhanced 8PSK TxBF| 13.75 23.71

Note: GFSK, DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are
the worst case. Testing is based on these modes to showing compliance. For average power
data please refer to section 9.7.
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6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain and type, as provided by the manufacturer’ are as follows:

ANT 4 ANT 3
Frequency Range (GHz) (dBi) (dBi)
2.4 20 08

6.4. SOFTWARE AND FIRMWARE
The EUT firmware version was 20.1.467.5699.
6.5. WORST-CASE CONFIGURATION AND MODE

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

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

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

For below 1GHz tests EUT was connected to AC power adapter as the worst case; and for
above 1GHz, the worst-case configuration reported was tested with EUT only. For AC line
conducted emission, test was investigated with AC power adapter and with laptop.

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

For radiated harmonic spurious emissions test, beamforming GFSK and 8PSK modes were set
to maximum power per chain based on SISO power to cover both non-BF and BF modes to
complies with radiated spurious emissions limits in the restricted bands between 1GHz and
18GHz low/mid/high channel.

For Radiated band edge, GFSK, 8PSK and TXBF modulations were all investigated on low and
high power setting.

GFSK, DQPSK, 8PSK average power are all investigated, The GFSK & 8PSK power are the
worst case. For average power data please refer to section 9.7.

Worst-case data rates as provided by the client were:
GFSK mode: DH5

8PSK mode: 3-DH5
Beamforming : GFSK, DH5, 8PSK, 3-DH5
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There are three vendors of the Wi-Fi/Bluetooth radio modules: variant 1, 2 and 3.. The WiFi/BT
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 three variants to determine the worst case on all
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 C02VD7SAHV22 BCGA1708
Laptop AC/DC adapter Liteon A1424 NSW25679 DoC
Technology
EUT AC/DC adapter Apple A1720 C3D8417A7R93KVPA8 DoC
1/0 CABLES (RF CONDUCTED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
1 Antenna 1 SMA Un-shielded 0.2 To spectrum
Analyzer
2 usB 1 usB Shielded 1.0 N/A
3 AC 1 AC Un-shielded 2 N/A
1/0 CABLES (RF RADIATED AND AC LINE AC TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
1 AC 1 AC Un-shielded 2 N/A
2 usB 1 usB Shielded 1 N/A
TEST SETUP

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

Spectrum
Analyzer

AC/DC Adapter

AC Source

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

Antenna/Amp

Radiated Test

Spectrum Analyzer

AC/DC Adapter

AC Sourcef LISN Conducted Test

TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION

EMI Receiver

AC/DC Adapter

AC Source/ LISN Conducted Test
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REPORT NO: 14040867-E1V2

DATE: 7/10/2022

7. 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 tﬁ”ﬂ‘gﬁ; PXA 3Hz Keysight N9O030A 125188 01/30/2023  01/30/2022
Antenna, Horn 1-18GHz ETS Lindgren 3117 200786 02/24/2023  02/24/2022
*RF Filter Box \ UL-FR1 \ N/A | PRE0182865 | 03/30/2022 | 03/30/2021
Antenna, Horn 1-18GHz ETS Lindgren 3117 80430 07/21/2022  07/21/2021
RF Filter Box 1-18GHz UL-FR NA 169334 04/15/2023  04/15/2022
RF Filter Box 1-18GHz UL-FR1 NA PRE0183530  11/17/2022  11/17/2021
Antenna, Horn 1-18GHz ETS Lindgren 3117 200897 02/24/2023 | 02/24/2022
Spectrum Analyzor, PXA SHz Keysight N9030A 125179 02/01/2023 | 02/01/2022
Amplifier, 1302'3';2 to 1GHz, Sonoma 310N 79584 07/21/2022  07/21/2021
Antenna, Broadband Hybrid, Sunol Sciences
M e 2000 Cor JB3 204044 01/31/2023  01/31/2022
*Antenna Horn 18 to 26.5GHz ARA MWH-1826/B 81139 05/25/2022  05/25/2021
RF Filter 1-18GHz UL-FR1 SAC 6 port rf box 203957 02/12/2023  02/12/2022
*Pre-Amp 18-26GHz Agilent 84498 T404 04/19/2022  04/19/2021
Technology
Fower Meter, P-series single Keysight N1911A T1244 01/24/2023  01/24/2022
Power Sensor Keysight N1921A 90389 03/02/2023  03/02/2022
Antenna, Horn 1-18GHz ETS-Lindgren 3117 200895 10/13/2022  10/13/2021
Spec”umtoAZj'éﬁ;' PXASHZ  eysight N9030A T1466 01/25/2022  01/25/2021
*Amplifier, 1 to 8GHz 35dB Amplical AMF"‘%‘_O;Q(;E)OSOO' T1169 03/30/2022  03/30/2021
Antenna, A%t(')"l\jl_';go" 9KHz to EMCO 6502 T35 10/05/2022  10/05/2021
Spectrum Analyzor, PXA SHz Keysight N9030A 125179 02/01/2023  02/01/2022
Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 T1571 08/19/2022  08/19/2021
AC Line Conducted \
Description Manufacturer Model ID Num Cal Due Last Cal
EMI Test Receiver 9kHz-7GHz  Rohde & Schwarz ESR T1436 02/21/2023  02/21/2022
Power Cable, Line Conducted uL PR T861 10/27/2022  10/27/2021
Emissions
LISN for Conducted Emissions ~ FISCHER CUSTOM FCC-LISN-
PR COMMUNIGATIONS 50/252;3%%-2-01- 175765 01/26/2023  01/26/2022

UL AUTOMATION SOFTWARE

Radiated Software
Conducted Software
AC Line Conducted Software

UL
UL
UL

UL EMC
UL EMC
UL EMC

*Testing is completed before equipment expiration date.

Page 15 of 153

Ver 9.5, Mar 6, 2020
AP2021.4.1, AP2021.8.27
Ver 9.5, July, 2020

UL VERIFICATION SERVICES INC.

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

TEL:(510) 319-4000

FAX:(510) 661-0888



REPORT NO: 14040867-E1V2 DATE: 7/10/2022

8. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

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

Carrier Frequency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4 & 13

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3, 6.5 & 13

Radiated Spurious Emissions above 1GHz: ANS| C63.10-2013 Section 6.3, 6.6 & 13

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5 & 13

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 14040867-E1V2

DATE: 7/10/2022

9. ANTENNA PORT TEST RESULTS
9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/T
B X Cycle Correction Factor | Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
Bluetooth GFSK 0.40 0.40 1.000 100.0% 0.00 0.010
Bluetooth 8PSK 0.40 0.40 1.000 100.0% 0.00 0.010
Bluetooth GFSK TxBF 0.40 0.40 1.000 100.0% 0.00 0.010
Bluetooth 8PSK TxBF 0.40 0.40 1.000 100.0% 0.00 0.010

Page 17 of 153

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

TEL:(510) 319-4000

FAX:(510) 661-0888




REPORT NO: 14040867-E1V2

DATE: 7/10/2022

DUTY CYCLE PLOTS

10:36:17 AM Apr 26,

2022

s sTATUS

sTaTUS|

L 3
Frequency Center Freq 2.402000000 GHz T wr mace[-5 s g |  Frequency
PNO: Fast 5 PNOTFast GO Trig: Free Run T :
IFGain:Low IFGain:Low Atten: 32 dB OET]
MKr1 400.0 pis] Auto Tune; MKr1 400.0 pis) Auto Tune
19 geidiv_Ref 21.00 dBm 6.62 dBm| 10 geidly_Ref 21.00 dBm 5.94 dBm)
1o e Center Freq " CenterFreq|
1.00 2.402000000 GHz| 10 2.402000000 GHz|
500 900
' StartFreq| - StartFreq|
w0 2402000000 GHz =0 2.402000000 GHz|
90 0
90 90
w0 Stop Freq| 0 Stop Freq|
o0 2.402000000 GHz| oo 2.402000000 GHz|
Center 2.402000000 GHz Span 0 Hz, CFStep Center 2.402000000 GHz Span 0 Hz! CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts) 8.000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts) 8.000000 MHz
Auto Man lAuto Man|
4000 us 6.60 dBm 400.0 us 6.36 dBm
199.0 us (8) 0.00 dB 199.0 us (&) 053dB
Freq Offset| Freq Offset|
0 Hz| 0 Hz|

BLUETOOTH GFSK

Agilent Spectrum Analyzer - AP2021.8.27,26118,

BLUETOOTH 8PSK

Agilent Spectrum Analyzer - AP2021.8.27,26118,

T 3 ALIGN AUTO = v RE ALIGNAUTO | 10:36:40 AM Apr 2, 2022 f
Center Freq 2.402000000 GHz ] Avg Type: Log-Pwr requency enter Freq 2.402000000 GHz ] Avg Type: Log-Pwr waclio3ios|  Freauency
PO Fast oD Trig: Free Run T | PNO:Fast 5O Trig: Free Run T |
IFGain:Low Aten: 32 d oerfP IFGainil ow : DET|P NNNN R
MKr1 400.0 pis) AutoTunel MKr1 400.0 pS Auto Tune
10 goidiv__Ref 21.00 dBm 6.17 dBm) 19gBidn__Ref 21.00 dBm 6.31 dBm|
1 CenterFreq e Center Freq|
100 2.402000000 GHz o 2.402000000 GHz|
900 900
o StartFreq| :w StartFreq|
e 2402000000 GHz o0 2.402000000 GHz|
300 10
490 190
£9.0 Stop Freq o Stop Freq|
2.402000000 GHz 2.402000000 GHz|
690 90
Center 2.402000000 GHz Span 0 Hz CF Step Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts), 8.000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)| 8.000000 MHz|
Auto Man| Auto Man
S
t 4000 us 617 dBm 4000 us 638 dBm
t (@ 1990us (&) 0.10dB 2 1990 us (8) 008 d8
Freq Offset, 3 Freq Offset|
OHz H 0He]
6
7
8
9
10
v 1 @
< > < >
s status o satus

BLUETOOTH TxBF GFSK

BLUETOOTH TxBF 8PSK
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REPORT NO: 14040867-E1V2 DATE: 7/10/2022

9.2. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to = 3xRBW. The sweep time is coupled.

RESULTS

Only High Power modes result is reported, it covers all Low Power modes. Only Mid channel
plot is reported to show setting parameter complies with testing method/procedure.
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REPORT NO: 14040867-E1V2

DATE: 7/10/2022

9.2.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

ANT 4

Channel

Frequency
(MHz)

20dB Bandwidth
(MHz)

99% Bandwidth
(MHz)

Low

2402

0.954

0.887

Mid

2441

0.951

0.885

High

2480

0.952

0.881

[ Keysight Spectrum Analyzer - AP2021.4.112981, o | & [lne]
L e [s00 oC | [_sensean [02:24:20 P Mar 07,2022
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
NFE Trig: Free Run ‘Avg|Hold: 20120
#FGainiow  #Atten: 30 dB Radio Device: BTS
Ref Offset 12.1 dB
10 dBidiv Ref 20.00 dBm
Log
CenterFreq|
2.441000000 GHz
20
00
20
Center 2.441 GHz Span 5 MHz, CF Stej
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500,000 kHz|
N N |Auto Man|
Occupied Bandwidth Total Power 23.4dBm
884.79 kHz FreqOffset
Transmit Freq Error 6.684kHz % of OBW Power  99.00 % OHe
x dB Bandwidth 950.6 kHz xdB -20.00 dB
status

ANT 3

Channel

Frequency
(MHz)

20dB Bandwidth
(MHz)

99% Bandwidth
(MHz)

Low

2402

0.889

0.865

Mid

2441

0.889

0.865

High

2480

0.888

0.866

Agilent Spectrum Analyzer - AP2021.8.27,19172,
TS SENSEINT]
Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz quency
MFGainLow  #Atten: 30 8 Radio Device: BTS
Ref Offset 14.27 dB
10 dBidiv Ref 20.00 dBm
Log
oo Center Freq|
100 | 2441000000 GHz
00
00
500
700
Center 2.441 GHz Span 2 MHz. CF Stel
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 kiiz
Auto Man|
Occupied Bandwidth Total Power 22.3 dBm
865.49 kHz Freqofeet
Transmit Freq Error 9.534 kHz OBW Power 99.00 % OHz|
x dB Bandwidth 888.8 kHz xdB -20.00 dB
status,
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REPORT NO: 14040867-E1V2

DATE: 7/10/2022

9.2.2. HIGH POWER BASIC DATA RATE TXBF GFSK MODULATION

Note: Test procedure on beamforming mode is same as BT basic and EDR mode

20dB Bandwidth

ANT 4
(MHz)

20dB Bandwidth

ANT 3
(MHz)

99% Bandwidth
ANT 4
(MHz)

99% Bandwidth

ANT 3
(MHz)

Channel|Frequency,
(MHz)
Low 2402

0.954

0.953

0.887

0.888

Mid

2441

0.953

0.959

0.887

0.887

High

2480

0.958

0.955

0.885

0.887

| Keysight Spectrum Analyzer - AP20214.1,12981, [ESEEE = [ Keysight Spectrum Analyzer - AP2021.4.1,12981, o) & utsal
g % s0a Dbc SENSEINT] 02:26:08 prvar 07, 2022 5 R 500 oc SENSEINT] I 02555111 PMMar 07,2022
enter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
e NFE ig: Free Run AvglHold: 20120 NFE rig: Free Avg|Hold: 20/20
#IFGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 12.1 dB Ref Offset 12,02 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
CenterFreq| oo Center Freq|
2441000000 GHz .00 2441000000 GHz|
00
00
0
00
Center 2.441 GHz Span 5 MHz CFStep Center 2.441 GHz Span § MHz CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms, 500,000 KHz #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 500,000 kHz
Auto Man| Auto Man
Occupied Bandwidth Total Power 23.4 dBm [o] ied Bandwidth Total Power 22.2 dBm
886.51 kHz FreqOffset| 887.35 kHz Freq Offset|
Transmit Freq Error -5.465 kHz % of OBW Power ~ 99.00 % OHz Transmit Freq Error -5.309 kHz % of OBW Power  99.00 % oHe
x dB Bandwidth 953.1 kHz xdB -20.00 dB x dB Bandwidth 958.9 kHz x dB -20.00 dB
SSSSSS [STATUS|
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REPORT NO: 14040867-E1V2

DATE: 7/10/2022

9.2.3. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION

ANT 4

Channel Frequency 20dB Bandwidth [ 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.353 1.209

Mid 2441

1.349

1.208

High 2480

1.351

1.207

—
[ Keysight Spectrum Analyzer - AP20214.1,12981, o | & ]
T R [500 D [_senseanT [03:26:30 M Mar 07, 2022
[Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
NFE = Trig: FreeRun Avg|Hold: 2020
#FGainiow  #Atten: 30 dB Radio Device: BTS
Ref Offset 121 dB
10 dBidiv Ref 20.00 dBm
Log
CenterFreq|
2.441000000 GHz
00
@0
20
Center 2.441 GHz Span § MHz. CF Stej
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500.000 kH';
Man|
Occupied Bandwidth Total Power 20.4 dBm
1.2081 MHz Freq Offset|
Transmit Freq Eror ~ -10.112kHz % of OBW Power  99.00 % oMz
x dB Bandwidth 1.349 MHz xdB -20.00 dB
satus

ANT 3

Channel Frequency | 20dB Bandwidth [ 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.208 1.362

Mid 2441

1.210

1.366

High 2480

1.209

1.366

Agilent Spectrum Analyzer - AP2021.8.27,19172,

joa R |s0a DC SENSELNT ALIGNAUT
c: Center Freq: 2.441000000 GH
(Center Freq 2.441000000 GHz ] e_:.er reg; Avg|H:Id:20)20
| HFGainLow  HAtten:30 dB
Ref Offset 14.27 dB
10 dBidiv Ref 20.00 dBm
Log
Center Freq|
2.441000000 GHz|
Center 2.441 GHz Span 2 MHz. CF st
#Res BW 30 kHz #VBW 91 KHz #Sweep 100 ms 200000
|Auto Man|
Occupied Bandwidth Total Power 19.2 dBm
1.2103 MHz FreqOffset|
Transmit Freq Error 9.430 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.366 MHz xdB -20.00 dB
ssssss

MID CHANNEL
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REPORT NO: 14040867-E1V2

DATE: 7/10/2022

MODULATION

9.2.4. HIGH POWER ENHANCED DATA RATE TXBF 8PSK

Note: Test procedure on beamforming mode is same as BT basic and EDR mode

Channel|Frequency| 20dB Bandwidth | 20dB Bandwidth| 99% Bandwidth | 99% Bandwidth
ANT 4 ANT 3 ANT 4 ANT 3
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 2402 1.353 1.352 1.209 1.206
Mid 2441 1.351 1.353 1.207 1.209
High 2480 1.351 1.353 1.208 1.206
[ Keyeght Specram Anayaer - APZ021 4112561, [ T Kepeght Spectrum Anatyer - APR0ZLAL12581, [
T F S00_bC | SENSE:INT] L R 500 DC SENSEINT] T 03:16:37 PMMar 07,2022
Center Freq: 2.441000000 GHz Frequency Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
: Run Avg|Hold: 20120 NFE Trig: Free Run Avg|Hold: 20120
#IFGain:Low #Atten: 30 dB #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 12.1 dB Ref Offset 12.02 dB
10dBidiv___ Ref 20.00 dBm 10dBidiv__Ref 20.00 dBm
Log Log
CenterFreq| 0 Center Freq|
2441000000 GHz| 0.0 2441000000 GHz|
0 00
o 0
00
; 40.0
00
i
: Center 2.441 GH: Span 5 MH:
. enter 2. z an Z|
it #VBW 91 kHz #s‘,\,fspa Moo soar Step) #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms socraeh
Occupied Bandwidth Total Power 20.4 dBm pute Man Occupied Bandwidth Total Power 192 dBm pute Man|
1.2068 MHz FreqOffset| 1.2093 MHz Freq Offset|
Transmit Freq Error -10.849 kHz % of OBW Power  99.00 % OHz Transmit Freq Error -9.592 kHz % of OBW Power  99.00 % oHa
x dB Bandwidth 1.351 MHz x dB -20.00 dB x dB Bandwidth 1.353 MHz xdB -20.00 dB
st smanus
MID CHANNEL ANT 4 MID CHANNEL ANT 3
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REPORT NO: 14040867-E1V2 DATE: 7/10/2022

9.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 m\W.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to VBW >= 3xRBW. The sweep time is coupled.

RESULTS

Only High Power GFSK mode result is reported since EDR (QPSK/8PSK) has exact same
channel plan.
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REPORT NO: 14040867-E1V2

DATE: 7/10/2022

9.3.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

HOPPING FREQUENCY SEPARATION

Agilent Spectrum Analyzer - AP2021.8.27,12492,Cond F1
T W lsoa D ExEaT ]
enter Freq 2.441500000 GHz #hvg Type: RMS sisg| Frequency | WAvg Type: RMS Frequency
PO Wide o Trig: un glHolds T, worwins o Trig: AuglHold>>100/100 €
IFGain:Low #Atten: 40 dB OET] IFGain:Lowe #Amten: 40 dB
Auto Tune| Auto Tune
Ref Offset 1454 0B AMKr1 1.000 MHZ Ref Offeet 1424 48 AMKr1 1.000 MHZ
19geidiv_Ref 30.00 dBm 0.671dB 19g=iay_Ref 30.00 dBm 0.168 dB
N ¢ CenterFreq N o ) CenterFreq
2441500000 GHz 4 T —— — - SEm e —|| 2441500000 GHz
00
StartFreq| StartFreq
200 2439000000 GHz - 2438000000 GHz.
“““ e
Stop Freq| StopFreq
2444000000 GHz 2.444000000 GHz.
00 e
. CF Step . CFStep
) 500.000 kHz 500.000 kHz
Auto Man, lauto Man
w00 i
0 Freq Offset| . Freq Offset.
OHz| 0Hz
600 500
ICenter 2.441500 GHz Span 5.000 MHz [Center 2441500 GHz Span 5.000 MHz,
#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)| LiRes BW 300 kHz #VBW 910 kHz Sweep 2,533 ms (1001 pts)
= starus - rams
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REPORT NO: 14040867-E1V2 DATE: 7/10/2022

9.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (1) (iii)
RSS-247 (5.1) (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels Observed. Only High Power GFSK mode result is reported since
EDR (QPSK/8PSK) has exact same channel plan.
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REPORT NO: 14040867-E1V2

DATE: 7/10/2022

9.4.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Agilent Spectrum Analyzer - AP202

.27,12492,Cond F1

10 dB/div
Log

Stop 249000 GHz.
Sweep 1.000 ms (1001 pts)

Start 2.39000 GHz

[#Res BW 1.0 MHz #HVBW 3.0 MHz

ALGHALITG |06:22:41 8MDeC25, 2021 Frequency - u E Frequency
Avg Type: Log-Pur TRacE s 3 #avg Type: RMS
Trig: Fres Run AvglHold>100/100 . Center Froq 2415000000 G.,'.E Wide ....l Trig: Fres Run AvglHold: 1001100
IF Gain:Low Atten: 26 dB IFGain:Low Atten: 26 dB
Auto Tune Auto Tune
Ref Offset 14.54 dB Ref Offset 14.54 0B
Ref 30.00 dBm 10 cBidv  Ref 30.00 dBm
]
Center Freq Center Freq
2.440000000 GHz 2418000000 GHz
StartFreq StartFreq
2380000000 GHz L0 2400000000 GHz
StopFreq " StopFreq
2.480000000 GHz 2430000000 GHz
00
CF Step T CF Step
10000000 MHz 3.000000 MHz|
an, Man
it
Freq Offset . FreqOffset
0Hz 0Hz,
500

[Start 2.40000 GHz
[#Res BW 300 kHz

H#VBW 910 kHz

Stop 2.43000 GHz.
Sweep 1.000 ms (1001 pts)

starus

=

—

100MHz SPAN

Agilent Spectrum Analyzer - Al

30MHz SPAN, SEGMENT 1 OF 3

.27,12492,Cond F1

ExEE ALISHEUTD |06 26152 2 Dee25, 2021 N T EErEET L
. Hava Type: AMS AL CSocy)  Frequency [Center Freq 2.475000000 GHz ) #aug Tyoe: Freauency
PO Tids T Trigi Free Run AvglHold> 100100 77 -+ TH0: Wits 0 Trig: Free Run AvglHold>1001100
IFGainLow  Atten: 26 dB IFGainlow * Atten: 26 dB
Auto Tune Auto Tune
Ref Offset 14.54 dB Ref Offset 1454 o8
10 apaly  Ref 30.00 dBm 10aaay  Ref 30.00 dBm
Log Log
Center Freq Center Freq
2.445000000 GHz. 2475000000 GHz
StartFreq StartFreq
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REPORT NO: 14040867-E1V2

DATE: 7/10/2022

ANT 3

Agilent Spectrum Analyzer - A
5

Agilent Spectrum Analyzer - AP2021.8.27,
L i

19172,Cond F1

02:25:48 P Jan120, 2022
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Avg Type: Log-Pr Frequency #Avg Type: RMS e[ 556 Frequency
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[#Res BW 1.0 MHz FVBW 3.0 MHz Sweep 1.000 ms (1001 pts) #Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts),
= starus usc satus

100MHz SPAN

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 14040867-E1V2 DATE: 7/10/2022

9.5. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (a) (1) (iii)
RSS-247 (5.1) (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 3.16 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS

Only High Power GFSK mode result is reported since EDR (QPSK/8PSK) has exact same
timing.
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9.5.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

ANT 4
Pulse l\;)uurlr::;ri(;f Average Time of Limit
DH Packet Width 316 Occupancy (sec) Margin (sec)
(msec) ; (sec)
seconds
GFSK Normal Mode
DH1 0.378 32 0.121 0.4 -0.279
DH3 1.632 16 0.261 0.4 -0.139
DH5 2.872 10 0.287 0.4 -0.113
Pulse Number of |Average Time of Limit
DH Packet Width Pulses in Occupancy Margin (sec)
(sec)
(sec) [0.8 seconds (sec)
GFSK AFH Mode
DH1 0.378 8 0.030 0.4 -0.370
DH3 1.632 4 0.065 0.4 -0.335
DH5 2.872 2.5 0.072 0.4 -0.328
Page 30 of 153

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: 14040867-E1V2 DATE: 7/10/2022

Agilent Spactrum Analyzer
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ANT 3
Pulse l\liuurgzzriﬁf Average Time of Limit
DH Packet Width 316 Occupancy (sec) Margin (sec)
(msec) ; (sec)
seconds
GFSK Normal Mode
DH1 0.367 32 0.117 0.4 -0.283
DH3 1.620 14 0.227 0.4 -0.173
DH5 2.860 11 0.315 0.4 -0.085
Pulse Number of |Average Time of Limit
DH Packet Width Pulses in Occupancy Margin (sec)
(sec)
(sec) |0.8 seconds (sec)
GFSK AFH Mode
DH1 0.367 8.00 0.029 0.4 -0.371
DH3 1.62 3.50 0.057 0.4 -0.343
DH5 2.860 2.75 0.079 0.4 -0.321
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Agilent Spactrum Analyzer

SOC T g ] y T SCHEE T g
1000 s #Avg Type: RMS Frequency [Center Freq 2.441000000 GHz | Trig Delay-2000ps #iivg Type: RS Frequency
PO Wide 5~ Trig: Video
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REPORT NO: 14040867-E1V2 DATE: 7/10/2022

9.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)
RSS-247 (5.4) (b)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no
greater than 125 mW.

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts

TEST PROCEDURE

Measurements was perform using a power meter with wideband peak power sensor.

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

DIRECTIONAL ANTENNA GAIN

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

For2 TX:

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

ANT 4 ANT 3 Correlated Chains
Directional
Band Gain Gain Gain
(GHz) (dBi) (dBi) (dBi)
2.4 -2.00 -0.80 1.63
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DIRECTIONAL GAIN CALCULATION:

ANSI| C63.10-2013 section 14.4.3

Uncorrelated directional gain=10*LOG((10*(Ant1/10)+10*(Ant2/10))/2)
Correlated directional Gain=10*LOG(((10*(Ant1/20)+10*(Ant2/20))*2)/2)

Sample Calculation:
Ant1=-2.0, Ant2=-0.8
Uncorrelated Antenna gain=10log[(10”(-2.0/10)+107(-0.8/10))/2]=-1.36

Correlated Antenna gain=10log[(10%(-2.0/20)+10%(-0.8/20))"2)/2]=1.63

RESULTS
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DATE: 7/10/2022

9.6.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

ANT 4
Tested By: 19172
Date: 5/31/2022
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 20.20 21 -0.8
Middle 2441 20.24 21 -0.76
High 2480 20.19 21 -0.81
ANT 3
Tested By: 19172
Date: 5/31/2022
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 20.14 21 -0.86
Middle 2441 20.10 21 -0.9
High 2480 20.05 21 -0.95
9.6.2. HIGH POWER BASIC DATA RATE TXBF GFSK MODULATION
ANT 4 + ANT 3
Tested By: 19172
Date: 5/31/2022
Channel Frequency | Output Power | Output Power| Total Power Limit Margin
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2402 17.14 17.16 20.16 21 -0.84
Middle 2441 17.12 17.15 20.15 21 -0.85
High 2480 17.17 17.18 20.19 21 -0.81
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DATE: 7/10/2022

9.6.3. HIGH POWER ENHANCED DATA RATE QPSK MODULATION

ANT 4
Tested By: 19172
Date: 5/31/2022
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 18.75 21 -2.25
Middle 2441 18.55 21 -2.45
High 2480 18.62 21 -2.38
ANT 3
Tested By: 19172
Date: 5/31/2022
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 19.10 21 -1.9
Middle 2441 18.82 21 -2.18
High 2480 19.15 21 -1.85
9.6.4. HIGH POWER ENHANCED DATA RATE TXBF QPSK
MODULATION
ANT 4 + ANT 3
Tested By: 19172
Date: 5/31/2022
Channel Frequency |Output Power|Output Power| Total Power Limit Margin
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2402 16.02 15.90 18.97 21 -2.03
Middle 2441 16.03 16.05 19.05 21 -1.95
High 2480 15.85 15.92 18.90 21 -2.10
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DATE: 7/10/2022

9.6.5. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION

ANT 4
Tested By: 19172
Date: 5/31/2022
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 18.90 21 -2.1
Middle 2441 19.10 21 -1.9
High 2480 18.85 21 -2.15
ANT 3
Tested By: 19172
Date: 5/31/2022
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 19.16 21 -1.84
Middle 2441 19.16 21 -1.84
High 2480 19.17 21 -1.83
9.6.6. HIGH POWER ENHANCED DATA RATE TXBF 8PSK
MODULATION
ANT 4 + ANT 3
Tested By: 19172
Date: 5/31/2022
Channel Frequency | Output Power | Output Power | Total Power Limit Margin
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2402 16.18 16.15 19.18 21 -1.82
Middle 2441 16.17 16.18 19.19 21 -1.81
High 2480 16.18 16.20 19.20 21 -1.80
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9.6.7. LOW POWER BASIC DATA RATE GFSK MODULATION

ANT 4
Tested By: 19172
Date: 5/31/2022
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.15 21 -9.85
Middle 2441 11.18 21 -9.82
High 2480 11.11 21 -9.89
ANT 3
Tested By: 19172
Date: 5/31/2022
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.15 21 -9.85
Middle 2441 11.11 21 -9.89
High 2480 11.00 21 -10
9.6.8. LOW POWER BASIC DATA RATE TXBF GFSK MODULATION
ANT 4 + ANT 3
Tested By: 19172
Date: 5/31/2022
Channel Frequency |Output Power|Output Power| Total Power Limit Margin
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2402 11.13 11.12 14.14 21 -6.86
Middle 2441 11.16 11.16 14.17 21 -6.83
High 2480 11.15 11.14 14.16 21 -6.84
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9.6.9. LOW POWER ENHANCED DATA RATE QPSK MODULATION

ANT 4
Tested By: 19172
Date: 5/31/2022
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.62 21 -10.38
Middle 2441 10.50 21 -10.5
High 2480 10.62 21 -10.38
ANT 3
Tested By: 19172
Date: 5/31/2022
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.73 21 -10.27
Middle 2441 10.63 21 -10.37
High 2480 10.61 21 -10.39
9.6.10. LOW POWER ENHANCED DATA RATE TXBF QPSK
MODULATION
ANT 4 + ANT 3
Tested By: 19172
Date: 5/31/2022
Channel Frequency | Output Power | Output Power | Total Power Limit Margin
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2402 10.58 10.70 13.65 21 -7.35
Middle 2441 10.67 10.68 13.69 21 -7.31
High 2480 10.59 10.60 13.61 21 -7.39
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DATE: 7/10/2022

9.6.11. LOW POWER ENHANCED DATA RATE 8PSK
MODULATION
ANT 4
Tested By: 19172
Date: 5/31/2022
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.67 21 -10.33
Middle 2441 10.59 21 -10.41
High 2480 10.68 21 -10.32
ANT 3
Tested By: 19172
Date: 5/31/2022
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.76 21 -10.24
Middle 2441 10.70 21 -10.3
High 2480 10.66 21 -10.34
9.6.12. LOW POWER ENHANCED DATA RATE TXBF 8PSK
MODULATION
ANT 4 + ANT 3
Tested By: 19172
Date: 5/31/2022
Channel | Frequency [Output PowerOutput Power Total Power | Limit Margin
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2402 10.70 10.72 13.72 21 -7.28
Middle 2441 10.74 10.73 13.75 21 -7.25
High 2480 10.75 10.66 13.72 21 -7.28
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REPORT NO: 14040867-E1V2 DATE: 7/10/2022

9.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements was performed using a power meter with wideband average power sensor.
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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REPORT NO: 14040867-E1V2 DATE: 7/10/2022

9.7.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

ANT 4
Tested By: 19172
Date 5/31/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 19.94
Middle 2441 19.95
High 2480 19.93
ANT 3
Tested By: 19172
Date 5/31/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 19.92
Middle 2441 19.88
High 2480 19.85
9.7.2. HIGH POWER BASIC DATA RATE TXBF GFSK MODULATION
ANT 4 + ANT 3
Tested By: 19172
Date: 5/31/2022
Channel Frequency | Average Power |Average Power| Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2402 16.88 16.95 19.93
Middle 2441 16.91 16.94 19.94
High 2480 16.96 16.97 19.98
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REPORT NO: 14040867-E1V2

DATE: 7/10/2022

9.7.3. HIGH POWER ENHANCED DATA RATE QPSK MODULATION

ANT 4
Tested By: 19172
Date 5/31/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 16.40
Middle 2441 16.25
High 2480 16.31
ANT 3
Tested By: 19172
Date 5/31/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 16.40
Middle 2441 16.32
High 2480 16.44
9.7.4. HIGH POWER BASIC DATA RATE TXBF QPSK MODULATION
ANT 4 + ANT 3
Tested By: 19172
Date: 5/31/2022
Channel Frequency | Average Power |Average Power| Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2402 13.42 13.25 16.35
Middle 2441 13.43 13.44 16.45
High 2480 13.20 13.30 16.26
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REPORT NO: 14040867-E1V2

DATE: 7/10/2022

9.7.5. HIGH POWER ENHANCED DATA RATE 8PSK MODULATION

ANT 4
Tested By: 19172
Date 5/31/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 16.30
Middle 2441 16.45
High 2480 16.35
ANT 3
Tested By: 19172
Date 5/31/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 16.46
Middle 2441 16.45
High 2480 16.47
9.7.6. HIGH POWER BASIC DATA RATE TXBF 8PSK MODULATION
ANT 4 + ANT 3
Tested By: 19172
Date: 5/31/2022
Channel Frequency | Average Power |Average Power| Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2402 13.48 13.45 16.48
Middle 2441 13.47 13.48 16.49
High 2480 13.46 13.47 16.48
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REPORT NO: 14040867-E1V2

DATE: 7/10/2022

ANT 4
Tested By: 19172
Date 5/31/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 10.96
Middle 2441 10.97
High 2480 10.92
ANT 3
Tested By: 19172
Date 5/31/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 10.92
Middle 2441 10.88
High 2480 10.77
9.7.8. LOW POWER BASIC DATA RATE TXBF GFSK MODULATION
ANT 4 + ANT 3
Tested By: 19172
Date: 5/31/2022
Channel Frequency | Average Power |Average Power| Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2402 10.93 10.92 13.94
Middle 2441 10.96 10.95 13.97
High 2480 10.94 10.95 13.96
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REPORT NO: 14040867-E1V2

DATE: 7/10/2022

9.7.9. LOW POWER ENHANCED DATA RATE QPSK MODULATION

ANT 4
Tested By: 19172
Date 5/31/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.34
Middle 2441 8.27
High 2480 8.32
ANT 3
Tested By: 19172
Date 5/31/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.44
Middle 2441 8.41
High 2480 8.40
9.7.10. LOW POWER BASIC DATA RATE TXBF QPSK
MODULATION
ANT 4+ ANT 3
Tested By: 19172
Date: 5/31/2022
Channel Frequency | Average Power |Average Power| Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2402 8.38 8.42 11.41
Middle 2441 8.40 8.40 11.41
High 2480 8.36 8.39 11.39
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REPORT NO: 14040867-E1V2 DATE: 7/10/2022

9.7.11. LOW POWER ENHANCED DATA RATE 8PSK
MODULATION
ANT 4
Tested By: 19172
Date 5/31/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.40
Middle 2441 8.35
High 2480 8.42
ANT 3
Tested By: 19172
Date 5/31/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.47
Middle 2441 8.46
High 2480 8.44
9.7.12. LOW POWER BASIC DATA RATE TXBF 8PSK
MODULATION
ANT 4 + ANT 3
Tested By: 19172
Date: 5/31/2022
Channel Frequency | Average Power |Average Power| Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2402 8.42 8.46 11.45
Middle 2441 8.45 8.45 11.46
High 2480 8.45 8.44 11.46
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REPORT NO: 14040867-E1V2 DATE: 7/10/2022

9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5
Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The band edges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

Note: Test procedure on Beamforming mode is same as BT BDR and EDR mode.

RESULTS
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REPORT NO: 14040867-E1V2

DATE: 7/10/2022

9.8.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

ANT 4 SPURIOUS EMISSIONS, NON-HOPPING

Agilent Spectrum Analyzer

Frequency T R 1500 DX ALIGVAUTO_[07:56:44 AM 1n07, 2022 Frequency
# S RMS TRACE
Aoons: 6ora0 [Center Freq 13.015000000 S'I;:sz g A v |
X IFGaintow  #Atten: 40 dB cerlP
Auto Tune,| Auto Tune|
e Ofset 1442 08 Mkr1 2.402 145 GHZ] ot Offet 14.42 08 Mkr4 25.904 6 GHZ
10 dBiciv__Ref 30.00 dBm 19.894 dBm| 10 dBidiv__Ref 30.00 dBm -27.884 dBm)
Log 3 Log
200 Center Freq| 200 CenterFreq|
100 2400000000 GHz 0 13.015000000 GHz|
000 00 o
o StartFreq| e StartFreq|
o 2.392500000 GHz| " ¢ 30.000000 MHz|
0| 0 20 oy .
100 400
. Stop Freq| . Stop Freq|
. 2407500000 GHz o 26.000000000 GHz|
Center 2.400000 GHz Span 15.00 MHz, CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts)| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
Auto Man, lauto Man
|
N T 2402145 GHz 19.894 dBm 1N f 24020 GHz 19,625 dBm
2 N f 2400000GHz 38242 dBm 2 N f 48040GHz 35574 dBm
3N f 2393130GHz 36094 dBm FreqOffset| 3 N f 72060GHz 35730 dBm Freq Offset
4 oHz -5 N f 259046GHz 27884 dBm oHe]
5
6 6
7 7
8 8
9 9
10 10
1 v 1 v
< B < >
= status s starus
LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL
P P d Agilent Spectrum Analyzer - AP2021.8.27,44366,Cond F.
W lsos oo ExEaT AL Frequency C RF o Frequency
#Avg Type: RMIS I
Center Freq 2.441000000 GPHni — *\ Trig: Free Run o 000 [Center Freq 13.015000000 ?"Hz — -
IFGainlow  MAmen: 40 dB IFGainlow  #Atten:40 dB
et Offest 1445 4B MKr1 2481 030 GHz|| ~ AutoTune et Offset 1445 08 Mkrd 25828 6 GHz|| ~ AuoTune
[0 gerdiv_Ref 30.00 dBm 16.953 dBm {0 daiciy_Ref 30.00 dBm -27.184 dBm|
og
’ Center Freq . Center Freq|
no 2.441000000 GHz 100 13.015000000 GHz|
100
StartFreg StartFreq|
- c 2.433500000 GHz a0 ‘ 30.000000 MHz|
200 .
0 0o I
StopFreq o0l Stop Freq|
2.44B500000 GHz o 26.000000000 GHz|
10
; CFStep Start 30 MHz Stop 26.00 GHz CF Step
1.500000 MHz. #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
|aute Man lAuto Man
a i 1N f 24410 GHz 18.884 dBm
2 N f 48820GHz 35566 dBm
- Freq Offset 3 N f 3230 GHz 35.235 dBm Freq Offset|
0 Hz -5 N f 268286GHz 27184 dBm 0 Hz
600 ¢
8
9
Center 2.441000 GHz Span 15.00 MHz 0 .
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) < >
osa Status s starus

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

oc o 3:30 AM JunQ7, 2022 = C E A
000 GHz #Avg Type: RMS 5] IEERET] requency [Center Freq 13.015000000 GHz ] requency
PNO: Wide —— AvglHold: 1001100 T PO Fast == Trig: i
IFGain:Low oerlP IFGainilow  #Atten: 40 dB cerl?
Auto Tune| Auto Tune|
Ref Offset 14.47 dB Mkr1 2.480 020 GHz| Ref Offset 14.47 dB Mkr4 25.966 2 GHz
19 geidiv_Ref 30.00 dBm 19.901 dBm| 10 geidly_Ref 30.00 dBm -27.825 dBm
200 Center Freq| . CenterFreq|
100 2483500000 GHz 100 13.015000000 GHz|
0.00 = 00 =
o StartFreq o StartFreq|
e 2.476000000 GHz| a0 1 30.000000 MHz|
100 200
Y
40.0 00
£00 Stop Freq| 200 Stop Freq|
. 2491000000 GHz N ‘| 26.000000000 GHz|
Center 2.483500 GHz Span 15.00 MHz, CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 1500000 MHz, #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
pute Man jpute Man)
N f 2480 020 GHz 19.901 dBm 1N f 24800 GHz 18.418 dBm
2 N f 2488510GHz 35407 dBm 2 N f 49600GHz 36271 dBm
3 N 2483500 GHz 38.157 dBm FreqOffset| 3 N f 7.440 0 GHz 37278 dBm Freq Offset|
4 0Hz N f 259662 GHz -27.825 dBm 0 Hz|
5 5
6 6
7 7
8 8
9 9
10 10
1 v 1 v
< > < >
= status s status

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 14040867-E1V2

DATE: 7/1

0/2022

ANT 4 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

¢ Agilent Spectrum Analyzer - AP2021.8.27,12492,Cond F1
U RETsig o SENGEINT ALIGNAUTO|08:38:20 AMDec 26, 2021 Frequency T 3 m ALIGNAUTO Frequency
#Avg Type: RMS 56 #Avg Type: RMS
Salidoes i G,,",% Wide == Trig: AvglHold: 1001100 e RS I LI G,,',’f,f Wide ..—‘ Trig: Free Run AvglHold: 100/100
IFGain:Low #Atten: 40 dB oer? IFGain:Low #Atten: 40 dB
et Offset 1454 08 MKr1 2.403 000 GHZ Auto Tune Ref et 1458 0B VK1 2.476 855 GHZ] Auto Tune
10 dBidiv__Ref 30.00 dBm 21.697 dBm 10 dBidiv_ Ref 30.00 dBm 21.664 dBm|
Log 9 Log
200 CenterFreq| 20 a Center Freq|
) - 2.400000000 GHz| 100 2483500000 GHz
0.00 & 0.00 s
JJ ! StartFreq| o StartFreq|
0 <> 2.392500000 GHz| e s 2476000000 GHz
200 2 100 3
40,0 40.0 <>
o0 Stop Freq| w0 Stop Freq|
o 2.407500000 GHz| o 2491000000 GHz
Center 2.400000 GHz Span 15.00 MHz| CF Step Center 2.483500 GHz Span 15.00 MHz, CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 1500000 Mz #Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 1500000 MHz|
I AT - | Man o pute Man
2.403000 GHz 21697 dBm 2476 855 GHz 21664 dBm
2400000GHz 36602 dBm 2 N f 2485465GHz 34606 dBm
2.397 000 GHz 34534 dBm Freq Offset| 3 N 2.483 500 GHz 36509 dBm FreqOffset|
0Hz 4 OHz
5
6
7
8
9
10
v 11 v
> < >
starus =3 status

LOW BANDEDGE

HIGH BANDEDGE
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REPORT NO: 14040867-E1V2

DATE: 7/10/2022

ANT 3 SPURIOUS EMISSIONS, NON-HOPPING

Agilent Spectrum Analyzer - AP202 4366, Cond F
v E T SENSEINT AT [08:15:45 A
enter Freq 13.015000000 GHz ] S TRAG requency
PN

T S IGNAUTO Frequency
#Avg Type: RMS #Avg Type: RM!
2.400000000 G,,';"z e Trig: Free Run Avg|Hold: 100/100 c ast > ig: Avg|Hold: 10110 ‘
IFGain:Low #Atten: 40 dB IFGain:Low #Atten: 40 dB oerlP o
et Offeet 1435 08 MKr1 2.402 040 GHZ AutoTune et oot 1495 0B Mkr4 25.974 0 GHZ] Auto Tune
10 dBidiv__Ref 30.00 dBm 19.833 dBm 10 dB/div__Ref 30.00 dBm -27.855 dBm|
Log ' Log
200 CenterFreq| 20 CenterFreq
10 2.400000000 GHz| 10, 1 GHz|
0.00 i 0.00 =
oo StartFreq| " StartFreq|
w0 2392500000 GHz @0 30.000000 MHz|
00 200 —
40.0 400
s00 Stop Freq| 20 Stop Freq|
- 2.407500000 GHz| - ‘| 26.000000000 GHz|
Center 2.400000 GHz Span 15.00 MHz CF Step) Start 30 MHz Stop 26.00 GHz CF Step)
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 1500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz
uto Man| ) Auto Man
N f 2.402040 GHz 3 dBm 1 N f 2.4020 GHz. 19.019 dBm
2 N f 2.400 000 GHz -39.069 dBm 2 N f 48040 GHz -38.340 dBm
3 N f 2.394255 GHz 35.490 dBm Freq Offset| 3 N f 7.206 0 GHz. 37.054 dBm Freq Offset|
: oHa] N f 259740GHz  27.865 dBm oHz
6 6
7 7
8 8
9 9
10 10
11 v " v
< > < >
sc. [ sc satus,
LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL
AP Cond F
m SENGEINT
requency Frequency
= Trig:Free Run st
#Atten: 40 dB #Atten: 40 dB
et Ofent 1430 6B MKIT2.441 030 GHz|| ~ AuteTune Ref et 1438 0B Mkrd 25977 3 GHZ||  AdteTune
10g8/ly__Ref 30.:00 dBm 18.854 dBm {0 daiciv_Ref 30.00 dBm -27.657 dBm
og
' CenterFreq 200 Center Freq|
0 T T 2.441000000 GHz 10, 134 GHz|
00 =
StartFreq e StartFreq|
. 2.433500000 GHz v ( 30.000000 MHz
] 200 o o -
0 00
Stop Freq o Stop Freq|
2.448500000 GHz o J| 26.000000000 GHz|
-20.0 |
CFStep Start 30 MHz Stop 26.00 GHz. CFstep
. 1,500000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 25597000000 GHz
Man JAuto
A
" 1N R 24410 GHz 19.268 dBm
2 N f 48820GHz  38.905dBm
o FreqOffset 3 N f 7.3230 GHz 36,607 dBm Freq Offset|
OHz N f 25.977 3 GHz 27,657 dBm 0 Hz|
5
6
a0 H
8
9
Center 2.441000 GHz Span 15.00 MHz o 1
LiRes BW 100 kHz FVBW 300 kHz Sweep 1.467 ms (1001 pts) ¢ s
= rarus sc status,

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

ALIGNAUTO _|0B:08:58.AM Jun07, 2022
Frequency Fhvg Type: RMS TRacE Frequency
PNO: Fast == AvglHold: 10/10
IFGain:Low #Atten: 40 dB DET
Auto Tune| Auto Tune|
Ref Offset 14.41 dB. Mkr1 2.480 020 GHz Ref Offsst 14.41 dB Mkr4 25.985 1 GHz|
10 4B/ Ref 30.00 dBm 19.632 dBm 19 gBidly_Ref 30.00 dBm -27.293 dBm)
g
200 Center Freq| 200 CenterFreq|
100 2.483500000 GHz 100 13015000000 GHz|
0.0C — oc
e StartFreq| o StartFreq|
o 2.476000000 GHz| a0 30.000000 MHz|
300 300 e
)
00 - 400 - -
. Stop Freq| ol Stop Freq|
2491000000 GHz| 26.000000000 GHe|
500 600
Center 2.483500 GHz Span 15.00 MHz, CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts)| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
Auto Man| Auto Man|
|
i 2480 020 GHz 2 dBm 1N [ 24800 GHz 19.684 dBm
2 N f 2489155 GHz 36184 dBm 2 N f 49600GHz  35332dBm
3 f 2483500 GHz  38.349 dBm FreqOffset 3 N f 74400GHz 36628 dBm FreqOffset
4 OHz -5 N f 259851GHz  27.293dBm 0Hz
5
6 6
7 7
8 8
9 9
10 10
1 v 1 v
< > < >
s status usc status

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL

Page 52 of 153

UL VERIFICATION SERVICES INC.

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

TEL:(510) 319-4000

FAX:(510) 661-0888



REPORT NO: 14040867-E1V2

DATE: 7/10/2022

ANT 3 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

g 0218 Agilent Spectrum Analyzer - AP2021.8.27,19172,Cond F1
U RETsog O SENGEINT ALIGNAUTO|02:32:36 PM Jan 20, 2022 Frequency T 3 m ALIGNAUTO Frequency
#Avg Type: RMS 56 #Avg Type: RMS
Salidoes i G,,",% Wide == Trig: AvglHold: 1001100 e RS I LI G,,',’f,f Wide ..—‘ Trig: Free Run AvglHold: 100/100
IFGain:Low #Atten: 40 dB oer? IFGain:Low #Atten: 40 dB
et Offset 1424 08 MKr1 2.406 855 GHZ Auto Tune et et 1426 0B MKr1 2.478 010 GHZ] Auto Tune
10 dBidiv__Ref 30.00 dBm 20.040 dBm 10 dBidiv__Ref 30.00 dBm 18.588 dBm)|
Log 3N Log —.
200 . CenterFreq| 20 Center Freq|
) 2.400000000 GHz| 100 2483500000 GHz
00 00
JJ ! StartFreq| o StartFreq|
0 2.392500000 GHz| e o 2476000000 GHz
300 <> 00
40,0 40.0 <>
o0 Stop Freq| w0 Stop Freq|
o 2.407500000 GHz| o 2491000000 GHz
Center 2.400000 GHz Span 15.00 MHz| CF Step Center 2.483500 GHz Span 15.00 MHz, CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 1500000 Mz #Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 1500000 MHz|
I AT - | Man o pute Man
2.406 855 GHz 20040 dBm 2478010 GHz 18568 dBm
2400000GHz 36926 dBm 2 N f 2488495GHz 35467 dBm
2.392765 GHz 36.932 dBm Freq Offset| 3 N 2.483 500 GHz 37.698 dBm FreqOffset|
0Hz 4 OHz
5
6
7
8
9
10
v 11 v
> < >
starus =3 status

LOW BANDEDGE

HIGH BANDEDGE
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REPORT NO: 14040867-E1V2

DATE: 7/10/2022

9.8.2. HIGH POWER BASIC DATA RATE TXBF GFSK MODULATION

Note: Test procedure on beamforming mode is same as BT basic and EDR mode

ANT 4 SPURIOUS EMISSIONS, NON-HOPPING

Agilent Spectrum Analyzer -

sTaus|

usc.

N IGNAUTO [y R 506 OC ] ALIGVAUTO
#Avg Type: RMS Frequency Center Freq 13.015000000 GHz } #Avg Type: RMS Frequency
- Wide > Trig: Free Run AvglHold: 100/100 PHO: Fast == Trig: Free Run AvglHold: 10/10 |
IFGaimLow  #Atten: 40 dB I Cainlow  #Atten: 40 dB oET[P RN RN 1
Auto Tune| Auto Tune)|
Ref Offset 14.42 dB Mkr1 2.402 010 GHz Ref Offset 14.42 4B Mkr4 25.937 7 GHZ|
(9 gaiciv__Ref 30.00 dBm 16.648 dBm)| [9gaidy_Ref 30.00 dBm -27.801 dBm
o0 ¢ Center Freq| . \ Center Freq|
100 2.400000000 GHz| 0.0| 13.015000000 GHz
o StartFreq v StartFreq
o GHz o j 30.000000 MHz|
00 00 o |
00
500 Stop Freq| oo Stop Freq|
. 2407500000 GHz| o0 26.000000000 GHz|
Center 2.400000 GHz Span 15.00 MHz| CF Step) Start 30 MHz Stop 26.00 GHz CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) 1500000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
JAuto Man| Auto Man
N f 2402010 GHz 16648 dBm 1N T 24020GHz  16.180 dBm
2 N f 2400 000 GHz -38.953 dBm 2 N f 48040 GHz -36.479 dBm
3 N f 2397 000 GHz -36.309 dBm Freq Offset| 3 N f 7.206 0 GHz 35,601 dBm Freq Offset|
4 OHzZ -5 N f 25.937 7 GHz -27.801 dBm 0 Hz|
5
6 6
7 7
8 8
9 9
10

satus|

LOW CHANNEL , BANDEDGE AN

T4

LOW CHANNEL OUT-OF-BAND ANT 4

#iRes BW 100 kHz

#VBW 300 kHz

Sweep 1.467 ms (1001 pts)

s

status|

T

Serein T T ALIGUAUTO | DLOLA0PM
#Avg Type: RMS Frequency enter Freq 13.015000000 GHz ] #Avg Type: RMS TRA Frequency
oG - Trig AvglHold: 1001100 PHO: Fasi == Trig: Free Run ‘AvglHold: 10/10 o
IFGain:Low Rheten: 40 4B IFGain:Low #hAtten: 40 dB oerlP
Ref Offset 14.45 dB Mkt 2,441 015 GHz AutoTune Ref Offset 14.45 B Mkr4 22.029 8 GHZ Auto Tune
10 e/dy_Ref 30.00 dBm 16.727 dBm {0 geid_Ref 30.00 dBm -27.464 dBm
CenterFreq 00 CenterFreq|
z ) 2441000000 GHz 100 13.015000000 GHz|
00 e
StartFreq o StartFreq
o 2433500000 GHz. a0 (3 30.000000 MHZ]
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ANT 4 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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ANT 3 SPURIOUS EMISSIONS, NON-HOPPING
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ANT 3 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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