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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: A2650 (Parent Model)
A2889, A2890, A2891, A2892 (Variant Models)
BRAND: APPLE
FCC ID: BCG-E8140A (Parent Model)

BCG-E8150A, BCG-E8151A, BCG-E8152A (Variant Models)

IC: 579C-E8140A (Parent Model)
579C-E8150A, 579C-E8151A, 579C-E8152A (Variant Models)

SERIAL NUMBER: ROVD6JPQTY

SAMPLE RECEIPT DATE: MARCH 08, 2022

DATE TESTED: MARCH 09 — JUNE 16, 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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S 527

Chin Pang

Senior Lab Engineer
Consumer Technology Division
ULLLC

Prepared By:

AL

Tony Li

Test Engineer

Consumer Technology Division
ULLLC
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2. TEST SUMMARY

FCC Clause | ISED Clause Requirement Result Comment

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

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

15.247 (a) (2) RSS-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-247 5.2 (b) |PSD Complies None.

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

15.200,15.205  |55o N 89 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 v01r01, 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 Registration
Number

0O BléﬂAdlng 1: 47173 Benicia Street, Fremont, CA 94538, US0104 2324A 550739

Bléi'l&jing 2: 47266 Benicia Street, Fremont, CA 94538, US0104 29541 550739

Building 4: 47658 Kato Rd, Fremont, CA 94538, USA US0104 2324B 550739
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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 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 473 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.51 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29 dB

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.

Parent Model: A2650, FCC ID: BCG-E8140A, IC: 579C-E8140A
Variant Models: A2889, FCC ID: BCG-E8150A, IC: 579C-E8150A

A2890; FCC ID: BCG-E8151A, IC: 579C-E8151A
A2891 & A2892, FCC ID: BCG-E8152A, IC: 579C-E8152A

6.2. MAXIMUM OUTPUT POWER

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

Antenna Configuration | Frequency Range Mode Output | Output
(MHz) Power | Power
(dBm) (mW)
High Power 2402 - 2480 BLE 1M 19.64 92.04
ANT 4 Low Power 11.22 13.24
High Power 19.85 96.61
Low Power 2404 - 2478 BLE 2M 11.31 | 13.52
High Power 2402 - 2480 BLE 1M 19.66 92.47
ANT 3 Low Power 11.22 13.24
High Power 19.77 94.84
Low Power 2404 - 2478 BLE 2M 1122 | 13.24
High Power 2402 - 2480 BLE 1M 19.66 92.47
Low Power 14.14 25.94
BF, ANT 4 + ANT 3 -
High Power 2404 - 2478 BLE 2M 19.67 92.68
Low Power 14.30 26.92
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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 1.8 0.6

6.4. SOFTWARE AND FIRMWARE
The EUT firmware version installed during testing 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 X (Flatbed) orientation was the worst-case orientation
for ANT 3, beamforming 2TX and Z (Portrait) 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, with the worst-case mode BLE 1Mbps, on
Low/Middle/High channels.

Baseline investigation on high power TXBF BLE1M and BLE2M harmonic spurious between 1-
18GHz to determine the worst case and results showed BLE1M was the worst case. Therefore,
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 18 GHz low/mid/high channel (except the band edge).

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 were performed with EUT 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 BLE and 5GHz bands. No
noticeable emission was found.

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 uUSB Shielded 1.0 N/A
3 AC 1 AC Un-shielded 2 N/A
1/0 CABLES (RF RADIATED AND AC LINE CONDUCTED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
1 AC 1 AC Un-shielded 2 N/A
2 USB 1 uUSB shielded 1 N/A
TEST SETUP

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

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 |

AC/DC Adapter

AC Source/ LISN

Radiated Test

Spectrum Analyzer

Conducted Test

TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION

AC/DC Adapter

EMI Receiver

AC Sourcef LISN

Conducted Test
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7. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 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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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
EMI Test Receiver Rohde & Schwarz ESW44 191429 02/20/2023  02/20/2022
Antenna, Horn 1-18GHz ETS-Lindgren 3117 81887 03/16/2023 = 03/16/2022
RF Filter Box UL-FR1 NA PRE0183207  10/23/2022  10/23/2021
. SONOMA
Amplifier, 9KHz to 1GHz, 32dB |\ STRUMENT 310 202989 12/29/2022  12/29/2021
EMI Receiver Rohde & Schwarz ESWA44 191429 02/20/2023  02/20/2022
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences JB3 174373 12/14/2022 12/14/2021
Antenna, Horn 1-18GHz ETS-Lindgren 3117 84796 09/15/2022  09/15/2021
Filter Box 1-18GHz UL-FR NA 217063 04/07/2023  04/07/2022
EMI Receiver Rohde & Schwarz ESWA44 201502 02/22/2023  02/22/2022
*Antenna Horn 18 to 26.5GHz ARA MWH-1826/B 81140 04/22/2022  04/22/2021
Amplifier 18-26.5GHz AMPLICAL AMP18G26.5-60 215705 02/26/2023  02/26/2022
Antenna, A%té)"l\jﬁgo" 9KHzto £33 | indgren 6502 T757 01/28/2023  01/28/2022
Fower Meter, P-series single Keysight N1911A T1244 01/24/2023  01/24/2022
Power Sensor Keysight N1921A 90419 02/03/2023  02/03/2022
*Antenna, Horn 1-18GHz ETS Lindgren 3117 T120 04/07/2022  04/07/2021
Spectrum Analyzer, PXA3Hz o it N9030A 125179 02/01/2023  02/01/2022
to 44GHz
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 PR1 T861 10/27/2022  10/27/2021
Emissions
LISN for Conducted Emissions ~ FISCHER CUSTOM ~  FOCLISAE e 0172612022
CISPR-16 COMMUNICATIONS 280V
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: 14040863-E2V3

DATE: 7/8/2022

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, IMbps 0.40 0.40 1.000 100.00% 0.00 0.010
BLE, 2Mbps 0.40 0.40 1.000 100.00% 0.00 0.010
BLE, TXBF, 1Mbps 0.40 0.40 1.000 100.00% 0.00 0.010
BLE, TXBF, 2Mbps 0.40 0.40 1.000 100.00% 0.00 0.010
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REPORT NO: 14040863-E2V3

DATE: 7/8/2022

DUTY CYCLE PLOTS

SENSEINT]

ALIGNAUTO

SENSEINT]

ALIGNAUTO

L RF 500 DC 09:39:15 AM Apr 27, 2022 F L RF S0 DC 109:49:19 AM Apr 27, 2022 Fi
enter Freq 2.402000000 GHz ] Avg Type: Log-Pur w23 5 6 requency enter Freq 2.404000000 GHz ] Avg Type: Log-Pur TRAGITS 3 5 6 requency
B0: Fast o' Trig: Free Run Tl PHO: Fast (o0 Trig: Free Run T
IFGain:Low Atten: 10 dB L IFGain:Low #Atten: 50 dB OET)
MKr1 402.0 pis) Auto Tune MKr1 402.0 pis) AutoTune
[9geidiy_Ref 0.00 dBm -26.87 dBm) [9gaidly_Ref 26.00 dBm 9.19 dBm)

00 Center Freq| 180 ’ <> Center Freq|
200 ’ 2.402000000 GHz| 6.00 T 2.404000000 GHz|
00 L0t
00 140

StartFreq| StartFreq|
e 2.402000000 GHz| A 2.404000000 GHz|
500 240
700 10
w0 StopFreq io Stop Freq|
.- 2.402000000 GHz| " 2.404000000 GHz|
Center 2.402000000 GHz Span 0 Hz CF Step Center 2.404000000 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|
O O A e T R A T~ |22 Man) 0 G R G oo — ol Man)
t 4020 us -26.86 dBm t 4020 us 9.24 dBm

2 M t @ 1970 us (A) 0.03dB 2 M t @ 1970 us (A) 0.01dB

3 Freq Offset| 3 Freq Offset|

4 OHz 4 OHz

6 6

7 7

8 8

9 9
10 10
11 v 11 v

< > < >
sc. srarus: sramus,

BLE 1Mbps

BLE 2Mbps

AP2021.2.16,26051,Ch

AP2021.2.16,26051,Ch

05:36:51 09.03.2022

BLE TXBF 1Mbps

11:19:20 09.03.2022

BLE TXBF 2Mbps

Multiview = Spectrum B Multiview = Spectrum B
Ref Level 20,00 corm eRBw t0M sl RefLevel 20,00 dbin w oo sel
At 3008 ® SWT 1 ms @ VBW 50 Mz Count 10/10 Frequency 2.4020000 GHz © At 3908 © SWI 1 ms & VBW 50 Mz Gount 10/10 Frequency 2.4040000 GHz
Tnput s bs ' Or " o Toput c
D2[1] 0.02 dB| D2[1] -0.15 dB)|
199.655 s 198115 s
» MIT1}—5.39 dm| o MI[1}—1.12 dem|
400,000 15 402071 115
o o
w0 e
= e
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- o
-« 0 6en
B e
o n
cF 207 criz 001 pis 00.0 157 [cFrvice 001 pis 00,0157
UL fo roquencies below 10 i, uso DG Coupling Reoy NN 5 e el B AL fo requenciez beaw 10 iz, menc oo IR B T
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REPORT NO: 14040863-E2V3 DATE: 7/8/2022

9.2 99% BANDWIDTH

LIMITS

None; for reporting purposes only.
RESULTS

Only High Power modes result is reported, it covers all Low Power modes. Only Mid channel
plot is reported to show setting parameter complies with testing method/procedure.
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REPORT NO: 14040863-E2V3

DATE: 7/8/2022

9.2.1. HIGH POWER BLE (1Mbps)

ANT 4

Channel

Frequency

(MHz)

99% Bandwidth
(MHz)

Low

2402

1.045

Middle

2440

1.046

High

2480

1.046

Agilent Spectrum Analyzer - AP2021.8.27,50820,Cond 2
T A TS SEIEED wE
[Center Freq 2.440000000 GHz Ganter Fraq: 2440000000 GHz
— Trig: Free Run Avg|Hold: 20120
AFGain:Low #Az
Ref Offset 10.81 dB
10 dBJdi Ref 20.00
g
| Center Freq
h.00 2.440000000 GHz|
108
o0
i
Y
500
Center 2.44 GHz Span 3 MHz CF st
#Res BW 18 kKHz #VBW 56 kHz #Sweep 100 ms, To0ion :ﬂ:
. . laute Man
Occupied Bandwidth Total Power 21.2 dBm
1.0460 MHz FreqOffset
Transmit Freq Error 13.564 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.351 MHz x dB -26.00 dB
= —-

ANT 3

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

1.047

Middle

2440

1.048

2480

High

1.047

Agilsnt Spectrum Analyzer - AP2021.8.27,50820,

0 [ E

Center Freq 2.440000000 GHz CenterFreq: 2440000000 GHz

R = Trig: Free Run ‘AuglHold: 20120
MrGaimLow  MAtten; 30 dB

Frequency

VEEINT :

Ref Offset 10.76 dB.

10 dBldiv Ref 20,00 dBm
Log

Center Freq
2.440000000 GHz

x dB Bandwidth 1.329 MHz xdB

Center 2.44 GHz Span 3 MHz CF st

#Res BIW_18 kHz #VBW 56 kHz #5weep 100 ms soctese?

. . luto Man
Occupied Bandwidth Tatal Power 21.0 dBm

1.0484 MHz FreqOffset

Transmit Freq Error 18.732 kHz OBW Power 99.00 % OHz
-26.00 dB

MID CHANNEL
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REPORT NO: 14040863-E2V3 DATE: 7/8/2022

9.2.2. HIGH POWER BLE TXBF (1Mbps)

Channe

(MHz)

I[Frequency

ANT 4
(MHz)

99% Bandwidth

99% Bandwidth
ANT 3
(MHz)

Low

2402
2440
2480

1.048
1.046
1.046

1.048
1.049
1.047

Mid
High

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

Agilent Spectrum Analyzer - AP2021.8.27,50820,Cond F2 hgilent Spectrum Analyzer - AP2021.4.27,50820,Cond 2
T T S AL AT A0 00 21 05, 2022 L TS SEhEE L TO |27 Em A 05, 2022
?;:";'r::!;ui‘mmj:;:im-mm Radio Std: Nv e Frequency Center Freq 2_44{[.[,[,[,[,[, GHz | CentarFrag:2 mnmuﬁ;::m somo0 Radio Std: N:nl Frequency
MFGainLow  #Attan; 30 B ) Radie Devics: BTS iFGaintos | BAtten; 30 dB Radio Deviee: BTS
Ref Offset 1081 d5 Ref Offset 10.76 dB
10ds/iv Ref 20.00 dBm 10 deicly Ref 20.00 dBm
Log og
oo Center Freq CenterFreq
20 2.440000000 GHz o0 2.
)
00
mo i
00 b | S
0 :
Center 2.44 GHz Span 3 MHz CF st Center 2.44 GHz Span 3 MHz. CF Ste,
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms. 300000 :ﬂ: #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms, 300000 £
Auto Man auto Man
Occupied Bandwidth Tatal Power 20.7 dBm — Occupied Bandwidth Total Power 20.0 dBm
1.0461 MHz rreqones 1.0490 MHz P—
Transmit Freq Error 16.554 kHz OBW Power 99.00 % Ohz Transmit Freq Error 16.023 kHz OBW Power 99.00 % 0tz
x dB Bandwidth 1.330 MHz xdB -26.00 dB x dB Bandwidth 1.329 MHz x dB -26.00 dB
s sans
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REPORT NO: 14040863-E2V3

DATE: 7/8/2022

9.2.3. HIGH POWER BLE (2Mbps)

ANT 4

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2404

1.919

Middle

2440

1.925

High

2078

1.921

Agilent Spectrum Analyzer - AP2021.8.2.
g 3

7,19172,

T e TS0e b
enter Freq 2.440000000 GHz Frequency
#IFG-in:lnw* #Atten: 30 dB
Ref Offset 12.06 dB
10dBidiv___Ref 20.00 dBm
Log
00 CenterFreq|
000 2.440000000 GHz|
00
00
100
500
700
Center 2.44 GHz Span 6 MHz oFst
#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms 800000 o)
. . Auto Man|
Occupied Bandwidth Total Power 24.8 dBm
1.9247 MHz FreqOffset
Transmit Freq Error -1.491 kHz OBW Power 99.00 % OHz
x dB Bandwidth 2.450 MHz x dB -26.00 dB
s Iglsmarus

ANT 3

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2404

1.923

Middle

2440

1.925

High

2078

1.924

Agilent Spectrum Analyzer - AP2021.8.27,19172,
L R ls0a DC SENSEINT] LIGNAUTO | 10:08:01 AM May 09, 2022
Center Freq 2.440000000 GHz Center Freq; 2.440000000 GHz Radio Std: None Frequency
MFGainLow  #Atten: 30 B b Radio Device: BTS
Ref Offset 12.01 dB.
10 dBidiv Ref 20.00 dBm
Log
oo Center Freq|
0.00 2.440000000 GHz|
00
200
00
500
500
Center 2.44 GHz Span 6 MHz. CF st
#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms 600000
Auto Man
Occupied Bandwidth Total Power 24.7 dBm
1.9248 MHz Freqortsel
Transmit Freq Error -4.533 kHz OBW Power 99.00 % OHz
x dB Bandwidth 2.447 MHz xdB -26.00 dB
Tgsmrus

UL LLC.

Page 21 of 123

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

TEL:(510) 319-4000

FAX:(510) 661-0888



REPORT NO: 14040863-E2V3

DATE: 7/8/2022

9.2.4. HIGH POWER BLE TXBF (2Mbps)

Channe

l|IFrequency|

(MHz)

99% Bandwidth

ANT 4
(MHz)

99% Bandwidth
ANT 3
(MHz)

Low

2404

1.919

1.924

Mid

2440

1.923

1.925

High

2478

1.921

1.922

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

rur zor - AP2021.8.27,19172, Agilent Spectrum Analyzer - AP2021.8.27,19172,
i © SERSEINT ALIGNAUTO. |00:35:31 A May 09, 2022 i ¢ R 1508 DC SENSEINT] ALIGNAUTO | 10:10156 AM May 09, 2022
Center Freq 2440000000 GHz S Lo 2O Oz e St Nene Frequency Center Freq 2.440000000 GHz Contar Freq 240000000 GHz oo 0 St o Frequency
WFGaindow  #htten: 30 dB ) Radio Device: BTS HFGaintow | #Atten:30 dB Radio Device: BTS
Ref Offset 12.06 dB Ref Offset 1201 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
og og
100 Center Freq| o CenterFreq
oo 2440000000 GHz| 0 2440000000 GHz
10 100
s
00 00
" @
5 500
&0
Center 2.44 GHz Span 6 MHz, CF s Center 2.44 GHz Span 6 MHz. CF st
#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms| cocmoreh #Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms| cocnoonh
Aut M Auto Man|
Occupied Bandwidth Total Power 24.8 dBm m— o) O ied Bandwidth Total Power 24.7 dBm
1.9228 MHz m— 1.9252 MHz rreqoren
Transmit Freq Error -3.312 kHz OBW Power 99.00 % 0Hz| Transmit Freq Error -5.810 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 2.446 MHz xdB -26.00 dB x dB Bandwidth 2.451 MHz x dB -26.00 dB
figsns = Tgsans

Page 22 of 123

UL LLC.

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

TEL:(510) 319-4000

FAX:(510) 661-0888




REPORT NO: 14040863-E2V3 DATE: 7/8/2022

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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REPORT NO: 14040863-E2V3

DATE: 7/8/2022

9.3.1. HIGH POWER BLE (1Mbps)

ANT 4

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

0.675

0.5

Middle

2440

0.744

0.5

High

2480

0.729

0.5

Agilent Spectrum Analyzer - AP2021.8.27,50820,Cond FZ
T R TFEES

E sATD
#Pvg Type: RMS
Trig: Fras Run AuglHold: 20120

Frequency

Auto Tune

Center Freq
2.440000000 GHz

StartFreq
2.438500000 GHz

StopFreq
2441500000 GHz

Auto Man

CF Step
300.000 kHz
a

Freq Offset
OHz

ICenter 2.440000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 3.000 MHz.
Sweep 1.533 ms (1001 pts)

uuuuuuu

MID CHANNEL

ANT 3

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.699 0.5

Middle

2440

0.696

0.5

High

2480

0.696

0.5

Agilent Spectrum Analyzer - AP2021.8.27,50820,
0 R0 o

z
PHO: Wide —»—

IFGain:Low

ALIGNALTO
#Aug Type: RMS

Trig: Frae Run AvglHold: 20120
#atten: 40 4B

Frequency

Auto Tune

Center Freq
2.440000000 GHz,

StartFreq
2.438500000 GHz

StopFreg
2.441600000 GHz

Auto

CFStep
300,000 kHz
Man

FreqOffset
OHz

'Center 2.440000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 3.000 MHz
Sweep 1.533 ms (1001 pts)

satus

MID CHANNEL

Page 24 of 123

UL LLC.

47173 Benicia Street, Fremont, CA 94538; USA.

TEL:(510) 319-4000

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

FAX:(510) 661-0888



REPORT NO: 14040863-E2V3

DATE: 7/8/2022

9.3.2. HIGH POWER BLE TXBF (1Mbps)

Channel |Frequency| 6 dB Bandwidth | 6 dB Bandwidth Minimum
ANT 4 ANT 3 Limit
(MHz) (MHz) (MHz) (MHz)
Low 2402 0.720 0.696 0.5

Mid 2440 0.708

0.681

0.5

High 2480 0.732

0.723

0.5

Mgilent Spectrum Anal
T

lyzer - AP2021.9.27,50820,Cond 12

== SHRATD =2400 25 20 @ LT
iz ¥Avg Type: RMS TRAE]] 2> Frequency Center Freq 2.440000000 G #hug Type: RMS Frequency
NG Trig: Fras Run AuglHeld: 2020 TR AvglHold: 2020
IF Galn:Low #hzten; 40 dB el
Auto Tune Auto Tune,
Ref Dffset 10.81 dB Ref Offset 10.76 dB
10 dBidiv  Ref 30.00 dBM 10 gBidiv Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
2.440000000 GHz| 2.440000000 GHz,
" 3 §

StartFreq
2.438600000 GHz|

StartFreq
2438500000 GHz

StopFreq
2.441500000 GHz|

Stop Freq
2441500000 GHz

CF Step
300,000 kHz

Auto Man

Freq Offset
0Hz

CF Step
300.000 kHz
JAuto Man

FreqOffset
0Hz

Center 2440000 GHz

[#Res BW 100 kHz #VBW 300 kHz

Span 3.000 MHz,
sweep 1.533 ms (1001 pts)

Center 2.440000 GHz
[#Res BW 100 kHz

Span 3.000 MHz,
Sweep 1.533 ms (1001 pts)

#VBIN 300 kHz

MID CHANNEL ANT 4

MID CHANNEL ANT 3
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REPORT NO: 14040863-E2V3 DATE: 7/8/2022

9.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Measurements perform using a wideband RF power meter.

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

DIRECTIONAL ANTENNA GAIN

For1TX:
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 Correlated Chains
Directional
Band Gain Gain Gain
(GHz) (dBi) (dBi) (dBi)
2.4 -1.80 0.60 2.49

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=-1.80, Ant2=0.6

Uncorrelated Antenna gain=10log[(10*(-1.8/10)+107(0.6/10))/2]=-0.44dBi
Correlated Antenna gain=10log[(10*(-1.8/20)+107(0.6/20))*2)/2]=2.49

RESULTS
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REPORT NO: 14040863-E2V3

DATE: 7/8/2022

9.4.1. HIGH POWER BLE (1Mbps)

ANT 4
Tested By: 50820
Date: 5/2/2022
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 19.62 30 -10.38
Middle 2440 19.64 30 -10.36
High 2480 19.57 30 -10.43
ANT 3
Tested By: 50820
Date: 5/2/2022
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 19.66 30 -10.34
Middle 2440 19.64 30 -10.36
High 2480 19.60 30 -10.40
9.4.2. HIGH POWER BLE TXBF (1Mbps)
ANT 4 + ANT 3
Tested By: 50820
Date: 5/2/2022
Channel Frequency | Peak Power Peak Power | Total Power | Limit | Margin
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2402 16.55 16.52 19.55 30 -10.45
Middle 2440 16.66 16.63 19.66 30 -10.34
High 2480 16.62 16.63 19.64 30 -10.36
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REPORT NO: 14040863-E2V3

DATE: 7/8/2022

9.4.3. HIGH POWER BLE (2Mbps)

ANT 4
Tested By: 50820
Date: 5/2/2022
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 19.73 30 -10.27
Middle 2440 19.85 30 -10.15
High 2478 19.67 30 -10.33
ANT 3
Tested By: 50820
Date: 5/2/2022
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 19.77 30 -10.23
Middle 2440 19.66 30 -10.34
High 2478 19.73 30 -10.27
9.4.4. HIGH POWER BLE TXBF (2Mbps)
ANT 4 + ANT 3
Tested By: 50820
Date: 5/2/2022
Channel Frequency | Peak Power Peak Power | Total Power | Limit | Margin
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm) (dBm) | (dB)
Low 2404 16.59 16.67 19.64 30 -10.36
Middle 2440 16.68 16.64 19.67 30 -10.33
High 2478 16.68 16.62 19.66 30 -10.34
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REPORT NO: 14040863-E2V3 DATE: 7/8/2022

9.4.5. LOW POWER BLE (1Mbps)

ANT 4
Tested By: 50820
Date: 5/2/2022
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 11.20 30 -18.80
Middle 2440 11.22 30 -18.78
High 2480 10.94 30 -19.06
ANT 3
Tested By: 50820
Date: 5/2/2022
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 11.01 30 -18.99
Middle 2440 11.22 30 -18.78
High 2480 11.08 30 -18.92
9.4.6. LOW POWER BLE TXBF (1Mbps)
ANT 4 + ANT 3
Tested By: 50820
Date: 5/2/2022
Channel Frequency Peak Power Peak Power | Total Power | Limit | Margin
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2402 11.15 11.04 14.11 30 -15.89
Middle 2440 11.13 11.05 14.10 30 -15.90
High 2480 11.05 11.21 14.14 30 -15.86
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REPORT NO: 14040863-E2V3

DATE: 7/8/2022

9.4.7. LOW POWER BLE (2Mbps)

ANT 4
Tested By: 50820
Date: 5/2/2022
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 11.31 30 -18.69
Middle 2440 11.26 30 -18.74
High 2478 11.18 30 -18.82
ANT 3
Tested By: 50820
Date: 5/2/2022
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 11.19 30 -18.81
Middle 2440 11.22 30 -18.78
High 2478 11.19 30 -18.81
9.4.8. LOW POWER BLE TXBF (2Mbps)
ANT 4 + ANT 3
Tested By: 50820
Date: 5/2/2022
Channel Frequency Peak Power Peak Power Total Power | Limit | Margin
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 2404 11.27 11.31 14.30 30 -15.70
Middle 2440 11.18 11.11 14.16 30 -15.84
High 2478 11.17 11.16 14.18 30 -15.82
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REPORT NO: 14040863-E2V3 DATE: 7/8/2022

9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Measurements perform using a wideband RF power meter.

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

RESULTS
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REPORT NO: 14040863-E2V3

DATE: 7/8/2022

9.5.1. HIGH POWER BLE (1Mbps)

ANT 4
Tested By: 50820
Date: 5/2/2022
Channel Frequency |Average Power
(MHz) (dBm)
Low 2402 19.40
Middle 2440 19.41
High 2480 19.35
ANT 3
Tested By: 50820
Date: 5/2/2022
Channel Frequency |Average Power
(MHz) (dBm)
Low 2402 19.47
Middle 2440 19.45
High 2480 19.41
9.5.2. HIGH POWER BLE TXBF (1Mbps)
ANT 4 + ANT 3
Tested By: 50820
Date: 5/2/2022
Channel Frequency | Average Power | Average Power | Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2402 16.38 16.40 19.40
Middle 2440 16.45 16.44 19.46
High 2480 16.41 16.43 19.43
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DATE: 7/8/2022

REPORT NO: 14040863-E2V3

9.5.3. HIGH POWER BLE (2Mbps)

ANT 4
Tested By: 50820
Date: 5/2/2022
Channel Frequency | Average power
(MHz) (dBm)
Low 2404 19.45
Middle 2440 19.46
High 2478 19.35
ANT 3
Tested By: 50820
Date: 5/2/2022
Channel Frequency | Average power
(MHz) (dBm)
Low 2404 19.44
Middle 2440 19.33
High 2478 19.40
9.5.4. HIGH POWER BLE TXBF (2Mbps)
ANT 4 + ANT 3
Tested By: 50820
Date: 5/2/2022
Channel Frequency | Average Power | Average Power | Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2404 16.37 16.41 19.40
Middle 2440 16.42 16.38 19.41
High 2478 16.41 16.36 19.40
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REPORT NO: 14040863-E2V3

DATE: 7/8/2022

ANT 4

ANT 3

9.5.5. LOW POWER BLE (1Mbps)

Tested By: 50820
Date: 5/2/2022
Channel Frequency |Average power
(MHz) (dBm)
Low 2402 10.95
Middle 2440 10.98
High 2480 10.80
Tested By: 50820
Date: 5/2/2022
Channel Frequency |Average power
(MHz) (dBm)
Low 2402 10.91
Middle 2440 10.95
High 2480 10.94

9.5.6. LOW POWER BLE TXBF (1Mbps)

ANT 4 + ANT 3
Tested By: 50820
Date: 5/2/2022
Channel Frequency | Average Power | Average Power | Total Power
ANT 4 ANT 3
(MHz) (dBm) (dBm) (dBm)
Low 2402 10.95 10.91 13.94
Middle 2440 10.87 10.89 13.89
High 2480 10.77 10.95 13.87
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REPORT NO: 14040863-E2V3 DATE: 7/8/2022

9.5.7. LOW POWER BLE (2Mbps)

ANT 4
Tested By: 50820
Date: 5/2/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2404 10.92
Middle 2440 10.90
High 2478 10.87
ANT 3
Tested By: 50820
Date: 5/2/2022
Channel Frequency Average Power
(MHz) (dBm)
Low 2404 10.91
Middle 2440 10.93
High 2478 10.90

9.5.8. LOW POWER BLE TXBF (2Mbps)

ANT 4 + ANT 3
Tested By: 50820
Date: 5/2/2022
Channel Frequency | Average Power | Average Power | Total Power
ANT 4 ANT 3

(MHz) (dBm) (dBm) (dBm)

Low 2404 10.96 10.94 13.96

Middle 2440 10.88 10.90 13.90

High 2478 10.83 10.92 13.89
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REPORT NO: 14040863-E2V3 DATE: 7/8/2022

9.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

Only Mid channel plot is reported to show setting parameter complies with testing
method/procedure.

Only High-Power modes result is reported, it covers all Low Power modes
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REPORT NO: 14040863-E2V3

DATE: 7/8/2022

ANT 4

ANT 3

9.6.1. HIGH POWER BLE (1Mbps)

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) [ (dBm/3kHz) (dB)
Low 2402 2.911 8 -5.09

Middle

2440

2.891

-5.11

High

2480

2.798

-5.20

Agilent Spectrum Analyzer - AP2021.8.27,44366,Cond F.
jod— © RE 502_DC

10 dBIdiv
Log

50 AUTO
arker 1 2.440105000000 GHz . vg Type: RMS 3i5g| eakSearch
PHO: Wide —>- 11ig: Avg|Hold: 1001100 el
IFGain:Low  #Atten: 40 dB ot
NextPeak|
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<> Next Pk Left|
Marker Delta/
Mkr—CF|
Mkr—RefLv|
More|
Center 2.440000 GHz Span 3.000 MHz. 1of2
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 318.3 ms (1001 pts)

MID CHANNEL

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 2.998 8 -5.00

Middle

2440

2.880

-5.12

High

2480

2.804

-5.20

Agilent Spectrum Analyzer - AP2021.8.27,44366,Cond F-

10 dBidiv
Log

L i e LIGN AUTO
Center Freq 2.440000000 GHz ) #Avg Type: RMS quency
PNO: Wide —>= 1119 AvglHold: 100/100
IFGain:Low  #Atten: 40 dB
Auto Tune|
Ref Offset 11.25 dB.
Ref 30.00 dBm

CenterFreq
2.440000000 GHz
StartFreq|
2.438500000 GHz
Stop Freq|
2.441500000 GHz
CF Step)|
300.000 kHz
Auto Man
Freq Offset|
0 Hz|

ICenter 2.440000 GHz Span 3.000 MHz

#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 318.3 ms (1001 pts)|

MID CHANNEL
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REPORT NO: 14040863-E2V3 DATE: 7/8/2022

9.6.2. HIGH POWER BLE TXBF (1Mbps)

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

PSD Results
Channel [Frequency| ANT 4 ANT 3 Total Limit Marginl
Meas Meas Corr'd
PSD
(MHz) (dBm/ (dBm/ (dBm/ | (dBm/
3kHz) 3kHz) 3kHz) [ 3kHz)| (dB)
Low 2402 0.520 0.562 3.55 8.0 4.4
Mid 2440 0.699 0.685 3.70 8.0 4.3

Hjigh 2480 0.540 0.678 3.62 8.0 -4.4

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

Agilent Spectrum Analyzer - AP2021.8.27,44366,Cond F Agilent Spectrum Analyzer - AP2021.8.27,44366,Cond F
o0 © S 500 OC ALIGUAUTO . o« R sow O ALIGVAL A
Center Freq 2.440000000 GHz #Avg Type: RMS requency Center Freq 2.440000000 GHz #hvg Type: RMS requency
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Auto Tune) Auto Tune;
Ref Offset 115 dB Ref Offset 115 dB
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Log Log
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<> 2.438500000 GHz| 0.0 <> 2.438500000 GHz|
Stop Freq ! Stop Freq
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o
CF Step! , CF Step
300.000 kHz| 300.000 kHz|
Man |Auto Man
Freq Offset] . Freq Offset]
0 Hz| 0 Hz|
Center 2.440000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz|
[#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 318.3 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 318.3 ms (1001 pts)
= StaTUs 3 sTarus
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REPORT NO: 14040863-E2V3

DATE: 7/8/2022

9.6.3. HIGH POWER BLE (2Mbps)

ANT 4

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2404 -2.121 8

-10.12

Middle

2440

-2.112

-10.11

High

2478

-2.326

-10.33

ANT 3

Agilent Spectrum Analyzer - AP2021.8.27,44366,Cond F.
i e . -

10 dBIdiv
Log

B i s02_DC AUTO 21
: RMS TRAC
ICenter Freq 2.440000000 GPI:; e Trig Av;fHe‘l’::emoMno v | 3456
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2.440000000 GHz
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CF Step|
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#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 636.7 ms (1001 pts)
sc

MID CHANNEL

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2404 -2.247 8

-10.25

Middle

2440

-2.431

-10.43

High

2478

-2.321

-10.32

Agilent Spectrum Analyzer - AP2021.8.27,44366,Cond F
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CF Step)|
600.000 kHz
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v satus

Page 39 of 123

UL LLC.

47173 Benicia Street, Fremont, CA 94538; USA.

TEL:(510) 319-4000

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

FAX:(510) 661-0888



REPORT NO: 14040863-E2V3

DATE: 7/8/2022

9.6.4. HIGH POWER BLE TXBF (2Mbps)

| Duty Cycle CF (dB)|

0.00

|Included in Calculations of Corr'd PSD

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 -4.755 -4.835 -1.78 8.0 -9.8
Mid 2440 -4.651 -4.550 -1.59 8.0 -9.6
Hjigh 2478 -4.777 -4.674 -1.71 8.0 -9.7

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

Agilent Spectrum Analyzer - AP2021.8.27,44366,Cond
q L B g

10 dBidiv
Log

‘Agilent Spectrum Analyzer - AP2021.8.27,44366,Cond F
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MID CHANNEL ANT 4

MID CHANNEL ANT 3
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REPORT NO: 14040863-E2V3 DATE: 7/8/2022

9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

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

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

RESULTS
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REPORT NO: 14040863-E2V3 DATE: 7/8/2022

9.7.1. HIGH POWER BLE (1Mbps)

ANT 4

Agilent Spectrum Analyzer - AP2021.8.27,44366,Cond F
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REPORT NO: 14040863-E2V3

DATE: 7/8/2022

ANT 3
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#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts)|| 2597000000 GHz|
Auto Man lAuto an
N f 2.480 25 GHz 18992 dBm 1N i 2.480 0 GHz 18.939 dBm
2 N f 248693GHz  -36.038 dBm 2 N f 49600GHz  37.093dBm
3 N f 248350 GHz 39.380 dBm Freq Offset, 3 N f 7.440 0 GHz 37,698 dBm Freq Offset|
a 0 Hal -5 N f 268617GHz  -26.336 dBm 0 Hz
5
8 6
7 7
8 8
9 9
10 10
" v 1" v
< | o < >
s status s status
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ANT 4

9.7.2. HIGH POWER BLE TXBF (1Mbps)
Note: Test procedures and setting are same as BLE normal mode.

Agilent Spectrum Analyzer - AP202: 14366,Cond F
v RE 500 oc AIGHAUTO Frequency L CET ALLNATO Frequency
#Avg Type: RMS #Avg Type: RMS
[Center Freq 2.400000000 Gpl;‘lg: e Trg: oo 100100 | [Center Freq 13.015000000 ?“rg:z — _J Trig: Fres Run et Bt ¥ |
IFGain:Low  #Atten: 40 dB oerlP NNRNE IFGain:Low  HAtten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 115 4B MKr1 2.402 26 GHzZ Rer Ofset 116 0B MKr4 25.964 9 GHZ]
19 geidiv__Ref 30.00 dBm 16.314 dBm| 19 geidiy_Ref 30.00 dBm -29.696 dBm)
29 . CenterFreq| 20 CenterFreq
o 2400000000 GHz 00 13.015000000 GHz|
oc 20 o
100
StartFreq| StartFreq|
a0 GHz| w0 {| 30000000 MHz]
200 ¢
0 oc A
500 Stop Freq| ool Stop Freq|
- 2405000000 GHz oo 26.000000000 GHz|
Center 2.400000 GHz Span 10.00 MHz CF Step) Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
Auto Man| = = lauto Man|
N f 240226 GHz 16314 dBm 1N f 24020 GHz 14824 dBm
2 N f 240000GHz 40528 dBm 2 N f 48040GHz 40179 dBm
3 N f 239795GHz  39.027 dBm FreqOffset 3 N f 72060GHz 38459 dBm FreqOffset,
4 oHz -5 N f 259649GHz 20696 dBm oHz
5
6 s
7 7
8 8
9 9
10 10
1 v 1 v
< > < >
= status =3 satus

LOW CHANNEL , BANDEDGE ANT 4

LOW CHANNEL OUT-OF-BAND ANT 4

Agilent Spectrum Analyzer - A¥

[#Res BW 100 kHz

#VBW 300 kHz Sweep 5.000 ms (1001 ptsy

sTATUS

H
2

Agilent Spectrum Analyzer - AP202:
T E T [ENET) -
c 7 RMS requency c Fivg Type: RMS Frequency
e (O] GP'I'!E: Wide == Trig: AvglHold: 1001100 | e e E“Ho:z ast —»—‘ Trig: Free Run AvglHold: 10110 ol
IFGainlow  #Atten: 40 dB cerlP NI K IFGain:Low  #Atten: 40 dB oeTlP N KT
Ref Offset 115 08 MKr1 2.440 25 GHZ Auto Tune| et oot 115 48 MKré 25.992 2 GHZ Auto Tune|
(9gBidiv__Ref 30.00 dBm 16.373 dBm {0 Ref 30.00 dBm -30.210 dBm
Center Freq| g Center Freq|
B 1] 2440000000 GHz 00 13.015000000 GHz|
I 0.00 T
" 0.0
StartFreq| StartFreq|
o 2.435000000 GHz| e 30.000000 MHz|
= 00
100 100 4
- Stop Freq| sool | Stop Freq|
2445000000 GHz oo 26.000000000 GHz|
2 5
. CF Step) Start 30 MHz Stop 26.00 GHz CF Step
1.000000 MHz! #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
" pute Man o it Man
24400 GHz 16.244 dBm
2 N f 48800GHz 38844 dBm
FreqOffset 3 N f 73200GHz 39500 dBm FreqOffset]
0Hz! N f 259922 GHz 30.210 dBm 0 Hz|
5
s
&0 7
8
2 L
Center 2.440000 GHz Span 10.00 MHz 9 1
< >

sTatus|

s

MID

CHANNEL REFERENCE ANT 4

Agilent Spectrum Analyzer

MID CHANNEL OUT-OF-BAND ANT 4

434 d F

pectrum Analyzer - AP:
500 SENSEINT] Frequency T [T | ALIGNAUTO |01:23:21 PMun 16, 2022 Frequency
#Avg Type: #Avg Type: RMS. TRACE|
[Center Freq 2.483500000 GPI;‘IDZ:WME _._\ e o0 | [Center Freq 13.015000000 E’;“HO:ZF.ﬂ _._\ Trig:Free Run e o v |
IFGain:Low  #Atten: 40 dB oelP NN K IFGainlow  #Atten:40 dB oerlP KT
et Ofoet115 4B MKr1 2.480 25 GHZ Auto Tune ef oot 115 48 WKr4 25.924 7 GHZ Auto Tune
19 geriv__Ref 30.00 dBm 16.159 dBm| 19 geidiy_Ref 30.00 dBm -29.692 dBm)
a0 . Center Freq| 200 Center Freq
] 2483500000 GHz 00 13.015000000 GHz|
0 roee} 000 o
e StartFreq| o StartFreq|
w 2.478500000 GHz| o j 30.000000 MHz
-0 300
) S
. Stop Freq| 0ol Stop Freq|
i 2.488500000 GHz oo ‘ 26.000000000 GHz|
Center 2.483500 GHz Span 10.00 MHz CF Step| Start 30 MHz Stop 26.00 GHz. CF Step)
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
Auto Man = [ FUNCTION | FUNCTIONWIDTH] Man
N f 248025 GHz 16.159 dBm 1N R 24800 GHz 15,862 dBm
2 N f 248657GHz 39013 dBm 2 N f 49600GHz 38986 dBm
3 N f 248350GHz 41707 dBm FreqOffset 3 N f 74400GHz 40307 dBm FreqOffset
4 0Hz! = f 259247 GHz -29.692 dBm 0 Hz|
5 5
6 s
7 7
8 8
9 9
10 10
1 v 1 v
< > < >
s status, = satus

HIGH CHANNEL BANDEDGE ANT 4

HIGH CHANNEL OUT-OF-BAND ANT 4
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ANT 3

Agilent Spectrum Analyzer
SENSEINT ALIGVAUTO  [01:19:16PM = C i ALIGNAUTO
#Avg Type: RMS i reduency [Center Freq 13.015000000 GHz RMS requency
5= Trig:Free Run AvglHold: 1001100 PNO: Fast == Trig: Free Run AvgHold: 10/10 |
#Atten: 40 dB P 1R IFGainilow  #Atten: 40 dB D[P NN
Auto Tune Auto Tune|
Ref Offset 116 4B Mkr1 2.402 26 GHzZ et Omeet 116 4B MKrd 25.964 3 GHZ
19 gBiciv__Ref 30.00 dBm 16.348 dBm) 10 gaiciv__Ref 30.00 dBm -30.008 dBm
. 9 Center Freq L < Center Freq|
0o 2400000000 GHz 0c 13.015000000 GHz|
0.0 s 0.00 -yosuemy
"o StartFreq o StartFreq|
@0 2395000000 GHz oo 1 30.000000 MHz|
200 100
O $
w00 00| e L et shall
. Stop Freq| soof | Stop Freq|
o 2.405000000 GHz | | 26000000000 GHz]
Center 2.400000 GHz Span 10.00 MHz| CF Step) Start 30 MHz Stop 26.00 GHz CFStep)
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz! #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
uto Man| o lAuto Man|
L L v
N R 240226 GHz 16.348 dBm 1N f 24020 GHz 15.353 dBm
2 N f 240000GHz 41021 dBm 2 N f 48040GHz 39949 dBm
3 N f 230741GHz 38765 dBm FreqOffset] 3 N f 72060GHz 37517 dBm FreqOffset]
4 Wl N f 259643GHz 30008 dBm oH2)
5 5
6 6
7 7
8 8
9 9
10 10
1 v 1 v
< | @ < | @
s starus = status

LOW CHANNEL , BANDEDGE ANT 3

LOW CHANNEL OUT-OF-BAND ANT 3

et Spectrum Analyze Agilent Spoctrum Analyz
T W ALGNAUTO T 3
[Center Freq 2.440000000 GHz ) #hvg Type: RS Frequency [Center Freq 13. Race Frequency
PNo: Wide == Trig: AvglHold: 100/100 s PHO: Fast == Tr e
IFGain: #Atten: 40 dB DET) IFGain:Low #Atten: 40 dB DET)
Auto Tune| Auto Tune|
Ref Offset 115 dB Mkr1 2-14640 25:5 GBHZ RefOffsot 115 dB Mkrd 25.646 2 GHZ
{ogsid Ref 30.00 dBm -395 dBm [ogaiciv_Ref 30.00 dBm -30.058 dBm
og
Center Freq e Center Freq|
-e ¢ 2.440000000 GHz| 00 13015000000 GHz|
000 .
o 0.
StartFreq| StartFreq|
oo 2.435000000 GHz| o0 [} 30.000000 MHz|
100 w00 . ¥
Stop Freq| onf Stop Freq|
2445000000 GHz oo ‘ 26.000000000 GHz
20 &
CFStep) Start 30 MHz Stop 26.00 GHz. CF Step.
0 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
Auto lauto Man
0 — L= A
g i 1N f 24400 GHz 16578 dBm
2 N f 48800GHz 39383 dBm
Freq Offset] 3 N f 73200GHz 38089 dBm FreqOffset,
o -5 N f 256462GHz 30058 dBm OHZ
R 6
600 ?
8
9
Center 2420000 GHz Span 10.00 MHz " L
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 ptsH < | ®
s StaTUS = starus

MID CHANNEL REFERENCE ANT 3

MID CHANNEL OUT-OF-BAND ANT 3

T MS Frequency Frequency
Avg|Hold: 1001100 Tri e Run
#Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offsot 115 dB MKr1 2.480 256 GHz Ref Offeet 115 48 Mkra 25.892 9 GHZ]
10 geidly_Ref 30.00 dBm 16.297 dBm) 19 geidly_Ref 30.00 dBm -29.313 dBm
- 9 CenterFreq 20 Center Freq||
10, 2.483500000 GHz| 0.0 13.015000000 GHz|
000 rorvem 0.00
o StartFreq| e StartFreq]
0 2478500000 GHz ot (| 30000000 mHz
200 w00 ¢ o
w00 y Ty - == el
o0 Stop Freq| . Stop Freq|
o 2.488500000 GHz| 00 | 26.000000000 GHz|
Center 2.483500 GHz Span 10.00 MHz, CFStep) Start 30 MHz Stop 26.00 GHz. CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz
] puto Man, Il —— T o] uto Man
N f 2480 25 GHz 16.297 dBm 1 f 24800 GHz. 16.370 dBm
2 N f 248353 GHz -38.333 dBm 2 N f 4.960 0 GHz 38982 dBm
3 N f 248380 GHz 39.312 dBm Freq Offset| 3 N f 7.4400 GHz. -39.418 dBm Freq Offset|
4 4 f 258929 GHz 29313 dBm
5 OHz 5 0Hz|
8 6
7 7
8 8
9 9
10 10
" v 1 v
< | @ < | ®
sc smanus usc. sratus

HIGH CHANNEL REFERENCE ANT 3

HIGH CHANNEL OUT-OF-BAND ANT 3
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DATE: 7/8/2022

9.7.3. HIGH POWER BLE (2Mbps)

ANT 4

Agilent Spectrum Analyze:

C A
[Center Freq 2.400000000 GHz ) #Avg Type: RMS quency #Avg Type: RMS requency
PNOWide == Trig: AvglHold: 1001100 | AvglHold: 1010
IFGain:Low #Atten: 40 dB. oerfP NN
et Ofteet 1652 8 MKr1 2.404 104 GHz Auto Tune RerOftset 145208 MKr4 25.954 6 GHZ Auto Tune
10 dBidiv__Ref 30.00 dBm 18.111 dBm) 10 dBiciv__Ref 30.00 dBm -26.961 dBm)
Log 3 Log
2 i CenterFreq| 20 ) CenterFreq|
) 2400000000 GHz 100 13.015000000 GHz|
00 s 000 100
JJ ! StartFreq| o StartFreq|
0 o 2391000000 GHz e { 30.000000 MHz|
300 00 <>
400 - <> 400 <>
. Stop Freq| ool Stop Freq|
o 2409000000 GHz . 26.000000000 GHz
Center 2.400000 GHz Span 18.00 MHz, CF Step Start 30 MHz Stop 26.00 GHz, CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts)| 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
Auto Man| lAuto an|
S L
N f 2404104 GHz 18111 dBm 1N f 24040 GHz 16.414 dBm
2 N f 2400000GHz 38087 dBm 2 N f 48080GHz 37942 dBm
3 N f 2394852 GHz 35.384 dBm FreqOffset; 3 N f 7.2120 GHz 36055 dBm Freq Offset|
4 Py N f 259546GHz 26961 dBm oHe]
5 5
6 6
7 7
8 8
9 9
10 ’ 10 a
1 v 1 v
< | < >
s staus, = sTatus

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

108:31:15.A0 hun 19, 2022 L i o0 06:32: 11 A Jun 19, 2022
Trace Frequency enter Freq 13.015000000 GHz #Avg Type: RMS WRACE[. 356 Frequency
b PRO:F AvglHold: 1010 ™
cerlp 1T o Pt oerlP N
Auto Tune| Auto Tune|
Ref Offset 14.35 B Mkr12.440 108 GHz Ref Offset 14.36 dB Mkr4 25.981 8 GHZ]
[9geidis_Ref 30.00 dBm 17.837 dBm [ogaiciv _Ref 30.00 dBm -27.351 dBm|
og
CenterFreq 200 16! CenterFreq
20 % 2.440000000 GHz| 100 13.015000000 GHz|
000 s
100 100
StartFreq StartFreq|
o 2.431000000 GHz| oo | 30000000 MHz
G ) 1
Ol
o i
o Stop Freq| . Stop Freq|
2.449000000 GHz| o | 26.000000000 GHe|
2 &
. CFStep Start 30 MHz Stop 26.00 GHz. CF Step)
1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) 2597000000 GHz|
Auto Man lAuto Man|
5 | I A
we 1N f 24400GHz  17.039 dBm
2 N f 48800GHz  37.359 dBm
- FreqOffset, 3 N f 73200GHz 36460 dBm FreqOffset
e 0 Hal N f 269818GHz  -27.351dBm oHe]
5
60 8
7
8
9
Center 2.440000 GHz Span 18.00 MHz 9 A
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 ptsn < >
usc status s sarus

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

44366, Cond F

Agilent Spectrum Analyzer - AP2021.8.27,44366,Cond F

sTaTUS

T 3 AIGHAUTO = T [ 09 DC =
[Center Freq 2.483500000 GHz ) Hhug Typei RS requency enter Freq 13.015000000 GHz e v reauency
[FoainiLow — #Atten: 40 B . selP R Foantow  #htten: 40 dB oerlp 1111
Auto Tune| Auto Tune|
Ref Offset 1437 dB Mkr1 2.478 100 GHz Ref Offset 1437 dB Mkr4 25.766 9 GHz|
10 dBidiv__Ref 30.00 dBm 17.702 dBm| 10 dBiciv__Ref 30.00 dBm -27.117 dBm|
Log———T———2 Log
200 . Center Freq 200 <> CenterFreq
o 2483500000 GHz 100 13015000000 GHz|
00 000
o StartFreq| o0 StartFreq|
a0 2.474500000 GHz| 0 [ 30.000000 MHz|
200 00 -
400 100 L T
- Stop Freq| 00| Stop Freq|
o 2492500000 GHz o 26.000000000 GHz
Center 2.483500 GHz ‘Span 18.00 MHz CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts)| 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts)|| 2597000000 GHz|
— Men — T pute o0
2478100 GHz 17.702 dBm 24780 GHz 15.383 dBm
2488648GHz 35205 dBm 49560GHz 36457 dBm
2.483 500 GHz 38.918 dBm FreqOffset| 7.4340 GHz 36.117 dBm Freq Offset|
o Hal 257669GHz 27117 dBm 0 Hz

sTATUS|

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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ANT 3

nt Spectrum Analyzer - AP2021

SENSEINT] ALIGAUTO|10:06:35AM Jun = L i 20 10:07:28M Jn 14, 2022 A
RMS reduency enter Freq 13.015000000 GH: reauency
= Trig:Free Run 2 PNO: n
#Atten: 40 dB velP R #Atten: 40 dB oelP 11
ot Omect 1438 B MKr1 2.403 780 GHZ AutoTune et OFect 1458 48 Mkrd 25,929 2 GHZ] AutoTune
10 dBidiv__Ref 30.00 dBm 18.109 dBm| 10 dBiciv__Ref 30.00 dBm -27.601 dBm)
Log s Log 5
2. CenterFreq| 200 CenterFreq|
0o 2400000000 GHz 100 13015000000 GHz|
00 000
o StartFreq| o StartFreq|
a0 2.391000000 GHz| e | T (( 30.000000 MHzZ
10 0 o |
w0 00 = T
00 Stop Freq| sool Stop Freq|
. 2409000000 GHz | 26.000000000 GHz|
Center 2.400000 GHz Span 18.00 MHz| CFStep Start 30 MHz Stop 26.00 GHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) 1,800000 MHz! #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2567000000 GHz|
Auto Man| lAuto Man
T 24040 GHz
400000 GHz  37.865 dBm f 48080 GHz
2.393 268 GHz 34549 dBm Freq Offset| f 7.2120 GHz Freq Offset|
0 Hal f 259292GHz 27601 dBm 0 Hz
< | = = < > E
s staus se status

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

Agilent Spectrum Analyzer - AP2021.8.27,44366,Cond F

- 3 La_De ALINATTO Frequency Frequency
#Avg Type: RMS
Salae Z i G,,r,!z AvglHold: 1001100 | ot == Trig: Free Run el
IFGainLow oerlP N IFGainilow  #Atten: 40 dB orlP
Auto Tune| Auto Tune
Ref Offset 14.41 dB Mkr1 2.439 784 GHz Ref Offset 14.41 dB Mkrd 25.987 0 GHZ
19 geriv Ref 30.00 dBm 18.189 dBm l%g v Ref 30,00 aBM 27.416 dBm|
Center Freq 20 <> CenterFreq|
-e ’ 2.440000000 GHz| 100 13.015000000 GHz|
100 100
StartFreq| StartFreq|
o 2.431000000 GHz| e 30.000000 MHZ
00
100 00
Stop Freq ool Stop Freq
2449000000 GHz ool 26.000000000 GHz|
20 2
. CFStep Start 30 MHz Stop 26.00 GHz CF Step
- 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts)|| 2597000000 GHz|
" fute Man A 15 SRV R A TR ~ [~ an
! 1N f 24400 GHz 17.111 dBm
2 N f 48800GHz 36619 dBm
. FreqOffset| 3 N f 7.320 0 GHz 37.682 dBm Freq Offset|
0Hz = f 25987 0 GHz 27.416 dBm 0 Hz|
5
6
00 H
8
9
Center 2440000 GHz Span 18.00 MHz 10 1
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 ptsn < >
s starus = status

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

Agilent Spectrum Analyze:
L B

3
#hug Type: RMS Frequency #Avg Type: RMS Frequency
5= Trig:Free Ru AvglHold: 1001100 AvglHold: 10110
#Atten: 40 4B
Auto Tune| Auto Tune|
Ref Offset 14.43 dB Mkr1 2.477 776 GHz Ref Offset 14.43 dB. Mkr4 25.955 9 GHz|
10 dBidiv__Ref 30.00 dBm 18.152 dBm| 10 dBiciv__Ref 30.00 dBm -26.933 dBm)
Log 7. Log (5
. Center Freq 200 CenterFreq
100 2483500000 GHz 100 13015000000 GHz|
00 a0
e StartFreq| o StartFreq|
0 2.474500000 GHz 00 | 30000000 Mz
200 100 ——
00 a0
o0 Stop Freq| w0 Stop Freq|
o 2492500000 GHz o | 26.000000000 GHz
Center 2.483500 GHz Span 18.00 MHz, CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts)| 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) [ 2597000000 GHz|
auto Man| lAuto Man
N 2477 776 GHz 18.152 dBm 1N T 24780 GHz 17.783 dBm
2 N f 2489206GHz 35075 dBm 2 N f 49560GHz 36477 dBm
3 N f 2483500GHz  37.309 dBm FreqOffset, 3 N f 74340GHz 36903 dBm FreqOffset
4 OHz -5 N f 259569GHz 26933 dBm 0 Hz]
5
6 6
7 7
8 8
9 9
10 10
1 v 1 v
< | @ < >
sa status = status

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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ANT 4

9.7.4. HIGH POWER BLE TXBF (2Mbps)
Note: Test procedures and setting are same as BLE normal mode.

sTaTUS

H
2

nt Spectrum Analyzer - AP20 366,
T EET ALIGUAUTO 0113558 PMJun 16, Frequency ALIGNAUTO _[01:37:47 PM Jun 16, 2022 Frequency
#Avg Typs S TRAC #Avg Type: RMS TRACE|
[Center Freq 2.400000000 Gpl;‘lz. o Trig: ‘AvglHold: 100/100 | Avg|Hold: 10110 T |
IFGain:Low #Atten: 40 dB DET|P NNNN DET|P I IV I
e Omeet115 B MKr1 2.403 780 GHZ AutoTune Mkr4 25,758 5 GHZ AutoTune
/div__Ref 30.00 dBm 14.417 dBm)| 30.516 dBm
9
. Center Freq Center Freq|
2400000000 GHz| 13.0156000000 GHz|
& o
StartFreq| StartFreq|
GHz| . 30.000000 MHz|
- T ) Stop Freq| Stop Freq|
2.409000000 GHz| 26.000000000 GHz|
Center 2.400000 GHz Span 18.00 MHz CFStep Stop 26.00 GHz CF Step.
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) 1.800000 MHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
JAuto Man |Auto Man
e [ A
N 2403780 GHz 14.417 dBm 1 N f
N 2400000GHz 41212 dBm 2 N f
N 2.399 694 GHz 38.967 dBm Freq Offset, 3 N f Freq Offset|
oHz -5 N f 0Hz
6
7
8
9
10
v 11 v
s < >
sTarus

LOW CHANNEL , BANDEDGE ANT 4

LOW CHANNEL OUT-OF-BAND ANT 4

Center 2.440000 GHz

Span 18.00 MHz

[#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 ptsy

s

sTATUS

Agilent Spectrum Analyzer - AP2021.
C e requency T [ENET) LIGNAUTO Frequency
i #Avg Typ 1S j #Avg Ty MS
[Center Freq 2440000000 6Hz T - g Ty s ‘ [Center Freq 13.015000000 GF: Ehug Tipe: RO v
IFGain:Low #Atten: 40 dB oeTP NN i

Ref Offset 115 08 MKr1 2.439 784 GHZ] Auto Tune| MKré 25.953 9 GHZ Auto Tune|

E%gBldiv Ref 30.00 dBm 14.642 dBm -30.023 dBm
Center Freq| Center Freq|
) 2440000000 GHz 13.015000000 GHz|

T
StartFreq| StartFreq|
000 2431000000 GHz {| 30000000 iz
o Stop Freq| Stop Freq|
2449000000 GHz 26.000000000 GHz|
CF Step| Stop 26.00 GHz CF Step
1.800000 MHz| Sweep 2.483 s (40001 pts) [ 2597000000 GHz|
pute Man it Man

N R
N f

500 Freq Offset| N f Freq Offset|
- otz N £ 0Hz]

sTatus|

MID CHANNEL OUT-OF-BAND ANT 4

H
2

sTaTuS.

r [EET) = T W ls0o DX T ALIGHAUTO 0151115 P .
[Center Freq 2.483500000 GHz ) requency [Center Freq 13.015000000 GHz #Avg Type: RMS. TRACE| requency
PO Wide = Trig: | . PRO: F AvglHold: 10/10 e
IFGainiLow  #Atten: 40 dB oerlP NI pu iy
Auto Tune| Auto Tune|
Ref Offset 115 dB Mkr1 2.477 776 GHz Mkr4 25.963 6 GHz|
0 dBidiv__Ref 30.00 dBm 14.554 dBm| 29.291 dBm|
og
a0 . CenterFreq| Center Freq
] 1 2483500000 GHz 13.015000000 GHz|
0
& Ty
o StartFreq| StartFreq|
w 2474500000 GHz {| 30000000 M|
200
4 ] -
. Stop Freq| Stop Freq|
i 2492500000 GHz 26.000000000 GHz|
Center 2.483500 GHz Span 18.00 MHz| CFStep Stop 26.00 GHz. CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) 1.800000 MHz| Sweep 2.483 s (40001 pts) | 2597000000 GHz|
pute b Man
2477776 GHz 14554 dBm 1
2486146 GHz 38070 dBm 2 N f
2483500GHz 41121 dBm FreqOffset 3 N f FreqOffset
otz . N f 0Hz]
s
7
8
9
10
v 1 v
> < >
satus

HIGH CHANNEL BANDEDGE ANT 4
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ANT 3

AP:

66,Cond F

Agilent Spectrum Analyzer

7,44366,Cond F

Agilent Spectrum Analyzer
T 3 ALIGNAUTO Frequency L RE ALIGNAUTO. Frequency
#Avg Type: RMS #Avg Type: RMS
Center Freq 2400000000 GHz ], e oo ‘ [Center Freq 13.015000000GHz T . ... Avg Hold: 1010 e
IFGain:Low  #Atten: 40 dB oerlP NNRNE IFGain:Low  HAtten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 115 dB Mkr1 2.404 176 GHz RefOffset 115 dB Mkr4 25.892 2 GHz|
19 geidiv_Ref 30.00 dBm 14.396 dBm| 19 geidiv_Ref 30.00 dBm -30.097 dBm|
29 ’ CenterFreq| 20 CenterFreq
o 2400000000 GHz 00 13.015000000 GHz|
oc - 000 T
100 oc
StartFreq| StartFreq|
a0 GHz| w0 30.000000 MHz|
200 a
0 | L o Al
500 Stop Freq| ool Stop Freq|
- 2409000000 GHz oo 26.000000000 GHz|
Center 2.400000 GHz Span 18.00 MHz| CFStep Start 30 MHz Stop 26.00 GHz CF Step)
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
Auto Man| = lauto Man|
f 2404176 GHz 14396 dBm 1N R 24040 GHz 14346 dBm
2 N f 2400000GHz 40284 dBm 2 N f 48080GHz 40374 dBm
3 N f 2395932GHz 38050 dBm FreqOffset] 3 N f 72120GHz  37.672dBm FreqOffset,
4 oHz -5 N f 258922GHz 30097 dBm oHz
5
6 s
7 7
8 8
9 9
10 10
1 v 1 v
< | < |
= starus = satus

LOW CHANNEL , BANDEDGE ANT 3

LOW CHANNEL OUT-OF-BAND ANT 3

Agilent Spectrum Analyzer
v ALIGVAUTO |01:46:36FM un 16, 2022 Frequency [ Frequency
#Avg Type: RMS aCE[l 23456
5= Trig:Free Run AvglHold: 1001100 | [Center Freq 13.015000000 ﬁ.'g:z ast o Trig: |
#Atten: 40 dB oeT|P NN 1 IFGain:Low  #Atten: 40 dB OETP NN
Auto Tune Auto Tune|
Ref Offset 115 dB Mkr12.439 784 GHz Ref Offset 115 dB Mkr4 25.959 7 GHZ|
19 gBidly_Ref 30.00 dBm 14.651 dBm| 10Biciv_Ref 30.00 dBm -29.964 dBm
og
CenterFreq| 200 < Center Freq|
a0 . 2.440000000 GHz| 00 13.015000000 GHz|
20 SRS
100 o
StartFreq| StartFreq
oo 2431000000 GHz e {| 0ov0oomi
. 00 3
. B I P e —
Stop Freq| saol Stop Freq
2449000000 GHz | 26.000000000 GHz|
oo 0 |
. CF Step) Start 30 MHz Stop 26.00 GHz CFStep)
- 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) [ 2597000000 GHz}
Auto Man| lAuto Man|
« _ — KA
1N f 24400 GHz 14361 dBm
2 N f 48800GHz 40113 dBm
o Freq Offset, 3 N f 7.3200 GHz 38082 dBm Freq Offset,
oMz Wl N f 259507GHz 20964 dBm oH2)
5
6
&0 7
8
9
Center 2.440000 GHz Span 18.00 MHz, 9 L
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 ptsH < | ®
s starus, = status

MID CHANNEL REFERENCE ANT 3

MID CHANNEL OUT-OF-BAND ANT 3

Agilent Spectrum Analyzer

r Frequency T % ALIGNAUTO Frequency
#Avg Type: RMS #Avg Type: RMS
[Center Freq 2.483500000 GPI;‘IDZ:WME S . e 000100 [Center Freq 13.015000000 E’;“Ho:zhﬂ | g Froo Run Aveomeiono
IFGain:Low #Atten: 40 dB IFGain:Low #Atten: 40 dB
et Ofoet115 4B Mkr1 2.477 776 GHZ AutoTune ef oot 115 48 MKra 25,963 0 GHZ Auto Tune
19 geriv__Ref 30.00 dBm 14.414 dBm) 19 geidiy_Ref 30.00 dBm -30.393 dBm)
a0 . CenterFreq| 0. Center Freq
0 1 2483500000 GHz 00 13.015000000 GHz|
om == 0.00 o
o StartFreq| o StartFreq|
a0 2474500000 GHz| e 30000000 MHz]
200 0 00 4
w00 S A w0 Q ! .
. Stop Freq| ool Stop Freq|
i 2492500000 GHz . 26.000000000 GHz|
Center 2.483500 GHz Span 18.00 MHz CF Step| Start 30 MHz Stop 26.00 GHz. CF Step)
#Res BW 100 kHz #VBW 300 kHz Sweep 1.733 ms (1001 pts) 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
Auto Man| Man|
2477776 GHz 14414 dBm 1N R 24780 GHz 13.433 dBm
490664 GHz 38514 dBm 2 N f 49560GHz 39122 dBm
2483500GHz 40859 dBm FreqOffset 3 N f 74340GHz 40901 dBm FreqOffset
= f 25.9630 GHz 30.393 dBm
OHz| 5 0Hz
s
7
8
9
10
v 1 v
< | < | =
s — s satus
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9.7.5. LOW POWER BLE (1Mbps)

ANT 4

AIGHAUTO
#Avg Type: RMS Frequency Frequency
== Trig: AvglHold: 1001100 | ™
IFG: #Atten: 40 dB DET|P I ETP 1
Auto Tune,| Auto Tune|
Ref Offset 1432 dB Mkr1 2.401 77 GHz Ref Offset 14.32 dB Mkr4 25.700 0 GHz
10 geidiv__Ref 30.00 dBm 10.246 dBm| (9 gais__Ref 30.00 dBm -27.021 dBm|
20, . Center Freq| 200 y CenterFreq|
o 2400000000 GHz 100 13015000000 GHz|
oc 100
75 oo o758
o StartFreq| o0 StartFreq|
20 GHz, 0 Q| 30000000 MHz|
200 00
) )
00 s 00
w0 Stop Freq ool Stop Freq
o 2405000000 GHz o 26.000000000 GHz|
Center 2.400000 GHz Span 10.00 MHz CFStep Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz, #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
Auto Man| lAuto Man
N f 240177 GHz 10.246 dBm 1N f 24020 GHz 8517 dBm
2 N f 240000GHz 38159 dBm 2 N f 48040GHz 37885 dBm
3 N f 2.399 86 GHz 36.455 dBm FreqOffset| 3 N f 7.206 0 GHz 35.808 dBm Freq Offset|
g OHz -5 N f 25.700 0 GHz 27.021 dBm 0 Hz|
6 6
7 7
8 8
9 9
10 10
1 v 1 v
< | @ < >
= staus = status

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

pectrum Analyzer
r T [ENET) SENSEINT]
Center Freq 2.440000000 GHz ) Frequency Center Freq 13.015000000 GHz i Frequency
[FoainiLow — #Atten: 40 B seP R Feointow  #Atten: 40 4B
Auto Tune| Auto Tune|
Ref Offset 14.35 dB Mkr1 2.439 76 GHz Ref Offset 14.35 dB Mkr4 25.820 8 GHZ]
lggBldiv Ref 30.00 dBm 10.299 dBm 1o den Ref 30.00 dBm 26.292 dBm|
og
CenterFreq| 2 CenterFreq|
@ 2.440000000 GHz| 10 13.015000000 GHz|
. 000
10,0 100
StartFreq| B StartFreq|
. 2.435000000 GHz| 0 ¢ 30.000000 MHz|
200 o "
100 I 70 don wolks
Stop Freq| o0 Stop Freq|
2445000000 GHz | 26.000000000 GHz|
200 600 |
. CF Step) Start 30 MHz Stop 26.00 GHz CF Step
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
Auto Man| lAuto Man
o T 1N i 2.4400 GHz 10525 dBm
2 N f 48800GHz 36176 dBm
0 Freq Offset| 3 N f 7.320 0 GHz 36.209 dBm Freq Offset|
. 0Hz! N f 258208 GHz 26.292 dBm 0 Hz|
5
6
60 7
8
9
Center 2440000 GHz Span 10.00 MHz o 1
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 ptsH < >
sa status, = —
IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL
Agilent Spectrum Analyzer - AP2021.8.27,44366,Cond F
SENSEINT] = L R Js00 DC A
reduency enter Freq 13.015000000 GHz reauency
—— ree Run | o5t = Trig:Free Run ™ I ;
ow  #Atten: 40 dB oeTlP NI IFGainiLow  #Atten: 40 dB oEr|P NN
Auto Tune Auto Tune|
Ref Offset 14.37 dB Mkr1 2.480 25 GHz Ref Offset 14.37 dB Mkra 25.996 8 GHz
10 geidly__Ref 30.00 dBm 9.930 dBm| [9geidiy__Ref 30.00 dBm -27.433 dBm)
. ’ CenterFreq| 200 <> CenterFreq|
00 2483500000 GHz 100 13015000000 GHz|
00 a0
007 deol 007
o / StartFreq| o StartFreq|
a0 2.478500000 GHz| e 30.000000 MHz
300 300 m——
&
w00 I 0o
00 Stop Freq| sool Stop Freq|
o 2488500000 GHz M| 26.000000000 GHz|
Center 2.483500 GHz Span 10.00 MHz| CFStep Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts)|| 2597000000 GHz|
puto Man A AT A T~ |- Man
2480 25 GHz 9930 dBm 24800 GHz 9120 dBm
248358GHz 36216 dBm 49600GHz 37514 dBm
248350 GHz 38788 dBm FreqOffset| 7.440 0 GHz 36283 dBm Freq Offset|
0 Hal 259968GHz 27433 dBm 0 Hz
< | = = < > E
s staus se status

OUT-OF-BAND HIGH CHANNEL

HIGH CHANNEL BANDEDGE
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ANT 3

nt Spectrum Analyzer - AP2021

DC 07:56:50 AM Jun 14, 2022

SENSEINT] ALIGAUTO[07:55:35AM Jun = L i 7 A
RMS reduency enter Freq 13.015000000 GH: reauency
= Trig:Free Run PNO: n
#Atten: 40 dB velP R #Atten: 40 dB oelP 11
Auto Tune| Auto Tune
Ref Offset 14.38 dB Mkr1 2.402 26 GHz Ref Offset 14.38 dB Mkra 25.441 0 GHz
19geidiv__Ref 30.00 dBm 10.247 dBm| [0 gei_Ref 30.00 dBm -27.241 dBm
2. . CenterFreq| 200 <> CenterFreq|
0o - 2400000000 GHz 100 13015000000 GHz|
00 000
275 do o
o StartFreq| o StartFreq|
a0 2.395000000 GHz| e [} 30.000000 MHzZ
00 40.0
00 Stop Freq| sool Stop Freq|
. 2405000000 GHz | 26.000000000 GHz|
Center 2.400000 GHz Span 10.00 MHz| CFStep Start 30 MHz Stop 26.00 GHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts)|| 2597000000 GHz|
Auto Man| lAuto Man
10.247 dBm
00 00 Gl 33994 dBm f
239871 GHz 36.427 dBm Freq Offset| f Freq Offset|
0 Hal f 254410GHz 27241 dBm 0 Hz
< | = = < > E
s staus se status

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

Agilent Spectrum Analyzer - AP2021.8.27,44366,Cond F
- 3 La_De Frequency = Frequency
#Avg Type: RMS
EE TS NI G,,r,fz AvglHold: 1001100 | = Trig: Free Run el
IFGainilow _ HAtten: 40 dB perfe NNAAA IFGaintow  #Atten: 40 dB oeTlP NN
Ref Offset 14.41 dB Mkr1 2.440 26 GHZ| Auto Tune| rometast s o TT] Auto Tune
19 geriv Ref 30.00 dBm 10.267 dBm l%g v Ref 30,00 aBM 26.519 dBm|
Center Freq| 20 <> CenterFreq|
-e 2.440000000 GHz| 100 13.015000000 GHz|
StartFreq| StartFreq|
o 2.435000000 GHz! o0 ¢ 30.000000 MHz|
€17 MM | S SNt S S S S —— S —
. 27380 00
Stop Freq ol Stop Freq
2445000000 GHz ool 26.000000000 GHz|
20 2
. CFStep Start 30 MHz Stop 26.00 GHz CF Step
- 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts)|| 2597000000 GHz|
o fute Man [Aute an
1N f 24400 GHz 10.111 dBm
2 N f 48800GHz 37550 dBm
. FreqOffset| 3 N f 7.320 0 GHz 35.986 dBm Freq Offset|
0Hz = f 258689 GHz 26519 dBm 0 Hz|
5
6
00 H
8
9
Center 2440000 GHz Span 10.00 MHz 10 1
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 ptsn < >
s starus = status

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

Agilent Spectrum Analyzer
- . Frequency Thva Type-RMS Frequency
5= Trig:Free Ru AvglHold: 10110
#Atten: 40 4B
Auto Tune| Auto Tune|
Ref Offset 14.44 dB Mkr1 2.480 26 GHz Ref Offset 14.44 dB. Mkr4 25.952 6 GHz|
10 geidly_Ref 30.00 dBm 10.161 dBm| [9geidiv_Ref 30.00 dBm -27.664 dBm)
. . Center Freq 200 < CenterFreq
100 - 2483500000 GHz| 100 13.015000000 GHz|
00 000
100 S 10 o
! StartFreq| StartFreq|
i e 2478500000 GHz oo {|  30.000000 MHz
200 00 —
40,0 b 40.0 b
o0 Stop Freq| w0 Stop Freq|
s 2488500000 GHz| o | 26.000000000 GHe|
Center 2.483500 GHz Span 10.00 MHz, CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) [ 2597000000 GHz|
Auto Man lAuto Man|
N f 2.480 26 GHz 10.161 dBm 1N f 2.480 0 GHz 10.206 dBm
2 N f 248426 GHz 35883 dBm 2 N f 49600GHz 34984 dBm
3N f 248350GHz 38683 dBm FreqOffset, 3 N f 74400GHz 37091 dBm Freq Offset
4 0 Hal -5 N f 269626GHz  -27.664 dBm 0 Hz
5
6 6
7 7
8 8
9 9
10 10
1 v 1 v
< > @ >
usc status s, status
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9.7.6. LOW POWER BLE TXBF (1Mbps)
Note: Test procedures and setting are same as BLE normal mode.

ANT 4

nt Spectrum Analyzer - AP20:

Agilent Spectrum Analyzer

L RF ALIGUAUTO |10:19:394M Jun 14, Frequency L RE ALIGNAUTO. Frequency
#Avg Typs 3 TRACE #Avg Type: RMS
[Center Freq 2.400000000 Gpl;‘lz. e e oo ‘ [Center Freq 13.0 00 g'rg:zm *\ Trig:Free Run e =
IFGain:ow  #Atten: 40 dB oerP IFGainiLow  #Atten: 40 dB oET/P NN
Auto Tune| Auto Tune|
Ref Offset 1432 dB MKr1 2.401 77 GHZ RefOffeet 1432 4B MKkra 25,840 3 GHZ
19 geidi__Ref 30.00 dBm 10.117 dBm| 19 geidiv_Ref 30.00 dBm -27.605 dBm)
29 . CenterFreq| 20 CenterFreq
o 2400000000 GHz 00 13.015000000 GHz|
oc 20
55 00 . 200
e StartFreq| i StartFreq|
a0 GHz| w0 §| 30.000000 MHz,
20 00 i
{2
00 3 00
500 Stop Freq| ool Stop Freq|
- 2405000000 GHz oo 26.000000000 GHz|
Center 2.400000 GHz Span 10.00 MHz CF Step) Start 30 MHz Stop 26.00 GHz. CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
Auto Man| = lauto Man|
N f 240177 GHz 10117 dBm 1N R 24020 GHz 8919 dBm
2 N f 240000GHz 38840 dBm 2 N f 48040GHz 35852 dBm
3 N f 239908GHz  36.411dBm FreqOffset 3 N f 72060GHz 36832 dBm FreqOffset,
4 oHz -5 N f 258403GHz  -27.605 dBm oHz
5
6 s
7 7
8 8
9 9
10 10
1 v 1 v
< | < |
= starus = satus

LOW CHANNEL , BANDEDGE ANT 4

LOW CHANNEL OUT-OF-BAND ANT 4

BLGIAUTO  [1024:03AM 0 14,2022
MS TRACE Frequency Fivg Type: RMS Frequency
‘Dﬂ‘? A Run Avg|Hold: 10110 DET‘V i
Auto Tune| Auto Tune|
Ref Offset 14.35 dB Mkr1 2.440 25 GHz Ref Offset 1435 dB MKkra 25.748 1 GHZ]
10 gBidlv Ref 30.00 dBm 10.031 dBm 10 gaioin Ref 30.00 dBm -27.490 dBm|
Center Freq| 2 Center Freq||
20 2.440000000 GHz 00 13015000000 GHz
0 000
10 . .
StartFreq| . StartFreq|
o 2435000000 GHz| ot o ¢ 30.000000 MHz|
o 0
e StopFreq o StopFreq
2.445000000 GHz o 26000000000 GHz]
» o]
. CFStep) Start 30 MHz Stop 26.00 GHz. CFstep)
0. 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) [ 2597000000 GHz}
. puto Man, Il — Man
‘ 1N i 2.4400 GHz 9,897 dBm
2 N f 48800GHz 38554 dBm
Freq Offset] 5 N f 73200GHz 34861 dBm Freq Offset]
w0 ohz N f 257481GHz 27490 dBm oHz
6
& ¢
8
9
Center 2.440000 GHz Span 10,00 MHz 9 1
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| < | @
ise status. usc. sramus,

MID CHANNEL REFERENCE ANT 4

MID CHANNEL OUT-OF-BAND ANT 4

P2021.

Agilent Spectrum Analyzer

I T
i [Center Freq 13.015000000 GHz | Freaency
o == Trig:Free Run | PNO: Fast —>= Trig: Free Run |
#htten: 40 dB oeT|P NNKN Y IFGain:Low Atten: 40 dB oerlP KT
Auto Tune Auto Tune|
Ref Offset 1437 dB MKr1 2.480 25 GHZ et Offeet 1497 B Mkra 25.834 4 GHZ]
10geidly_Ref 30.00 dBm 9.912 dBm| 19 geidly_Ref 30.00 dBm -27.586 dBm)
. ’ CenterFreq| 200 Center Freq|
00 2483500000 GHz 00 13.015000000 GHz|
00 000
2 0 1009 e
"o StartFreq| o StartFreq
@0 2478500000 GHz e §| 30.000000 MHz,
10 100 ¢ | L i
w00 0ol
00 Stop Freq| ool Stop Freq|
) 2488500000 GHz ol 26.000000000 GHz|
Center 2.483500 GHz ‘Span 10.00 MHz CF Step Start 30 MHz Stop 26.00 GHz CF Step)
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) [ 2597000000 GHz}
Auto Man| [ |Auto
2480 25 GHz 9912 dBm 1 24800 GHz 10,056 dBm
248746GHz 35206 dBm 2 49600GHz  37.860 dBm
248350GHz 39483 dBm FreqOffset 3 74400GHz 35278 dBm FreqOffset
otz 4 258344GHz 27686 dBm oH2)
5
6
7
8
9
10
v 1 v
< | & < | >
s staus = status
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HIGH CHANNEL OUT-OF-BAND ANT 4
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