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REPORT NO: R14634918-E3 DATE: 2023-03-15
FCC ID: PY7-12907W

1. ATTESTATION OF TEST RESULTS
COMPANY NAME: Sony Corporation
1-7-1 Konan Minato-ku
Tokyo, 108-0075, Japan

EUT DESCRIPTION: GSM/WCDMAJ/LTE/5G Phone with BT, DTS/UNII a/b/g/n/ac/ax,
GPS, WPT & NFC

SERIAL NUMBER: QV70015FA, QV7700FRFN, QV7700E1FN, QV77009VFN

SAMPLE RECEIPT DATE: 2022-12-12, 2023-01-20

DATE TESTED: 2023-01-06 TO 2023-03-08
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C 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.

Approved & Released For

UL LLC By: Prepared By:
Tt g AP [ K /
_/’/’0;{{ &‘CC/‘_/,_//f-fz C:—/P/
Mike Antola Charles Moody
Staff Engineer Engineer
Consumer Technology Division Consumer Technology Division
UL LLC ULLLC
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REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

2. TEST RESULTS SUMMARY

This report contains data provided by the applicant 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.

Below is a list of the data provided by the customer:

1) Antenna gain and type (see section 6.3)
2) Cable loss (see sections 9.3 and 9.4)
FCC Clause Requirement Result Comment
Reporting ANSI C63.10 Section
See Comment Duty Cycle purposes only 11.6.
15.247 (a) (2) 6dB BW .
15.247 (b) (3) | Output Power Compliant None
Reporting Per ANSI C63.10,

See Comment Average power

purposes only Section 11.9.2.3.2.

15.247 (e) PSD

15.247 (d) Conducted Spurious Emissions Compliant None
15.209, 15.205 Radiated Emissions

15.207 AC Mains Conducted Emissions

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.

4. FACILITIES AND ACCREDITATION

UL LLC is accredited by A2LA, certification # 0751.06, for all testing performed within the scope

of this report. Testing was performed at the locations noted below.

Address ISED CABID | ISED Company Number | FCC Registration
Building:
O 12 Laboratory Dr 2180C
RTP, NC 27709, U.S.A
uS0067 825374
Building:
2800 Perimeter Park Dr. Suite B 27265
Morrisville, NC 27560, U.S.A
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REPORT NO: R14634918-E3 DATE: 2023-03-15
FCC ID: PY7-12907W

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
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 1.22%
RF output power, conducted 01 435dd?3(50§/))
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 1.94 dB
All emissions, radiated 6.01 dB
Conducted Emissions (0.150-30MHz) - LISN 3.40dB
Temperature 0.57°C
Humidity 3.39%
DC Supply voltages 1.70%

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)

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBu
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REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a GSM/WCDMA/LTE/5G Phone with BT, DTS,/UNII a/b/g/n/ac/ax, GPS, WPT &

NFC. This report covers BLE testing.

6.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power | Output Power
(MH2z) (dBm) (mW)
Chain O
2402 - 2480 BLE - 1Mbps 10.28 10.67
2402 - 2480 BLE - 2Mbps 10.38 10.91
2402 - 2480 BLE - 125kbps 10.29 10.69
2402 - 2480 BLE - 500kbps 10.29 10.69
Chain 1
2402 - 2480 BLE - 1Mbps 10.49 11.19
2402 - 2480 BLE - 2Mbps 10.51 11.25
2402 - 2480 BLE - 125kbps 10.50 11.22
2402 - 2480 BLE - 500kbps 10.54 11.32
6.3. DESCRIPTION OF AVAILABLE ANTENNAS

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

The radio utilizes two antennas for diversity, with the following types and maximum gains:

Chain Designation in Type Frequency Range Maximum Gain
Documentation (MHz) (dBi)
0 WiFi Main Loop 2402-2480 -0.43
1 WiFi Sub Monopole 2402-2480 -4.44
6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was 0.81 for the radiated sample and 0.293 for the
conducted sample
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REPORT NO: R14634918-E3 DATE: 2023-03-15
FCC ID: PY7-12907W

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18 GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest PSD as worst-case scenario.
This was found to be a data rate of 500 Kbps at 2440 MHz for chain 0, and 125 Kbps at 2440
MHz for chain 1.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low and high channels, as well as mid channel for radiated
emissions. Bandedge was ran at both 2 Mbps and 500 Kbps as worst case for Chain 0 and 2
Mbps and 125 Kbps for Chain 1 as worst-case based on average output power. Harmonics was
run only on 500 Kbps for Chain 0 and 125 Kbps for Chain 1 as worst-case based on PSD.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that the X orientation was worst-case orientation for both antennas. Therefore, all
final radiated testing was performed with the EUT in the X orientation.

Data rates as provided by the client were 125 Kbps, 500 Kbps, 1 Mbps, and 2 Mbps.

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Dell Inspiron 15 3000 5KPQJP3
AC Adaptor Sony XQz-UC1 1821W34209742 NA
Headphones Sony MDR-EX15AP NA NA
1/0 CABLES
1/0 Cable List
# of Cable
C:I;Ie Port Identical Co:_ne:tor Cable Type Length Remarks
: Ports yp (m)
1 USB-C 1 USB-C | Non-Shielded | <3m Connected to power
supply
2 3.5mm 1 AUX Non-Shielded <3m Connected to headphones
TEST SETUP

The EUT is connected to a test laptop during the tests. Test software exercised the radio card.

SETUP DIAGRAMS
Please refer to R14634918-EP2 for setup diagrams
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REPORT NO: R14634918-E3 DATE: 2023-03-15
FCC ID: PY7-12907W

7. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

6 dB BW: ANSI C63.10 Subclause -11.8.1
Output Power: ANSI C63.10 Subclause -11.9.2.3.1 Method PKPM1 Peak-reading power meter
ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

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

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11 and 6.10.4

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1 and 6.10.5

General Radiated Spurious Emissions: ANSI C63.10-2013 Section 6.3 to 6.6

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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FCC ID: PY7-12907W

DATE: 2023-03-15

8. TEST AND MEASUREMENT EQUIPMENT

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

2800 Suite Perimeter Park Dr. Suite B, Morrisville, NC 27560; USA

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

report:
Test Equipment Used - Wireless Conducted Measurement Equipment
Equipment
ID Description Manufacturer| Model Number | Last Cal. | Next Cal.
Common Equipment
Conducted Room 2
Keysight
SA0025 Spectrum Analyzer Technologies N9030A 2022-05-02|2023-05-02
Keysight
PWMO003 RF Power Meter Technologies N1911A 2022-09-10]2023-09-10
Peak and Avg Power Sensor, 50MHz Keysight
PWS005 to 18GHz Technologies N1921A 2022-06-15[2023-06-15
PWS001 Peak and Avg Power Sensor, 50MHz Keysight
(PRE0137347)| to 18GHz Technologies N1921A 2022-07-07(2023-07-07
Fisher
HI0090 Environmental Meter Scientific 15-077-963 2022-07-20|2023-07-20
CircuitSpeciali
76021 DC Regulated Power Supply sts.Com CSI3005X5 NA NA
SOFTEMI Antenna Port Software UL Version 2022.8.16 NA NA
Additional Equipment used
MMO167
(PRE0126458) | True RMS Multimeter Agilent U1232A 2021-08-17|2023-08-17
CBL102 Armored Test Cable, 40GHz Male Mini-Circuits | KBL-1.5FT-LOW+ |2022-06-27|2023-06-27
CLB103 Armored Test Cable, 40GHz Male Mini-Circuits | KBL-1.5FT-LOW+ [2022-06-23|2023-06-23
226561 ?g"GAHgoaXia' 10dB Attenuator 25MHz- - 0o iricRF C18S2-10  |2022-05-03|2023-05-03
226563 ?g"GAHgoaXia' 10dB Attenuator 25MHz- - 0o iricRF C18S2-10  |2022-05-03|2023-05-03
Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)
Equipment
ID Description Manufacturer Model Number Last Cal. | Next Cal.
Coax cable, RG223, N-male
CBL087 to BNC-male, 20-ft. Pasternack PE3W06143-240 |2022-04-05|2023-04-05
HI0091 Environmental Meter Fisher Scientific 15-077-963 2022-07-20[2023-07-20
LISN, 50-ohm/50-uH, 250uH | Fischer Custom| FCC-LISN-50/250-25-
LISNOO3 2-conductor, 25A Com. 2-01 2022-08-01|2023-08-01
EMI Test Receiver 9kHz- Rohde &
75141 7GHz Schwarz ESCI 7 2022-08-03|2023-08-03
Transient Limiter, 0.009-
ATA222 100MHz Electro-Metrics EM-7600 2022-04-05(2023-04-05
CW2501M
PS214 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Miscellaneous (if needed)
ANSI C63.4 1m extension Per Annex B of ANSI
CDECABLEQO01| cable. UL C63.4 2022-09-12|2023-09-12
Page 11 of 97
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Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville — Chamber 1)

Equip. ID Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz
135144 Active Loop ETS-Lindgren 6502 2023-01-17 | 2024-01-17
Antenna
30-1000 MHz
AT0066 Rlybrid Broadoand | sunol Sciences Corp. JB1 2022-03-01 | 2023-03-01
ntenna
18-40 GHz
Horn Antenna, 18-
204704 Com-Power AH-626 2022-07-11 | 2023-07-11
26.5GHz
Gain-Loss Chains
Gain-loss string: . .
C1-SACO01 0.009-30MHz Various Various 2022-05-05 | 2023-05-05
C1-sAcoz | Gain-loss string: 254 Various Various 2022-05-05 | 2023-05-05
1000MHz
Gain-loss string: . .
C1-SAC04 18-40GHz Various Various 2022-05-05 | 2023-05-05
Receiver &
Software
206496 Spectrum Analyzer Rohde & Schwarz ESW44 2022-02-15 | 2023-02-15
SA0020 Spectrum Analyzer Agilent E4446A 2022-06-08 | 2023-06-08
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional
Equipment used
200539 Environmental Meter|  Fisher Scientific 15-077-963 | 5022.10-05 | 2023-10-05
s/n 18474341
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DATE: 2023-03-15

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville — Chamber 2)

Equip.
ID

Description

Manufacturer/Brand

Model Number

Last Cal.

Next Cal.

30-1000 MHz

ATO0074

Hybrid Broadband
Antenna

Sunol Sciences Corp.

JB3

2022-09-07

2023-09-07

1-18 GHz

206211

Double-Ridged
Waveguide Horn
Antenna, 1to 18
GHz

ETS Lindgren

3117

2022-03-21

2023-03-21

Gain-Loss Chains

C2-SAC02

Gain-loss string:
25-1000MHz

Various

Various

2022-05-10

2023-05-10

C2-SACO03

Gain-loss string: 1-
18GHz

Various

Various

2022-05-10

2023-05-10

Receiver &
Software

197955

Spectrum Analyzer

Rohde & Schwarz

ESW44

2022-03-08

2023-03-08

SOFTEMI

EMI Software

UL

Version 9.5 (18 Oct 2021)

Additional
Equipment used

210642

Environmental
Meter

Fisher Scientific

15-077-963
s/n 210701942

2021-08-16

2023-08-16

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville — Chamber 4)

Equip.
ID

Description

Manufacturer/Brand

Model Number

Last Cal.

Next Cal.

1-18 GHz

ATO0067

Double-Ridged
Waveguide Horn
Antenna, 1to 18
GHz

ETS Lindgren

3117

2022-05-24

2023-05-24

Gain-Loss Chains

C4-SACO03

Gain-loss string: 1-
18GHz

Various

Various

2022-05-20

2023-05-20

Receiver &
Software

SA0026

Spectrum Analyzer

Agilent

N9030A

2022-08-02

2023-08-02

SOFTEMI

EMI Software

UL

Version 9.5 (18 Oct 2021)

Additional
Equipment used

210642

Environmental
Meter

Fisher Scientific

15-077-963
(s/n 181474409)

2022-10-05

2023-10-05
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REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

9. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

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/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
Chain 0
BLE - 1Mpbs 2.139 2.501 0.855 85.53 1.36 0.468
BLE - 2Mpbs 1.080 1.875 0.576 57.60 4.79 0.926
BLE - 125Kpbs 17.100 17.500 0.977 97.71 0.20 0.058
BLE - 500Kpbs 4.560 5.000 0.912 91.20 0.80 0.219
Chain 1
BLE - 1Mpbs 2.130 2.500 0.852 85.20 1.39 0.469
BLE - 2Mpbs 1.080 1.875 0.576 57.60 4.79 0.926
BLE - 125Kpbs 17.050 17.500 0.974 97.43 0.23 0.059
BLE - 500Kpbs 4.560 5.000 0.912 91.20 0.80 0.219
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tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-1

5

“Analyzer - AP2228.16; ) o & ) e “Analyzer - AP20228 onz [
L [ RF [75@ DC | [ SENSE:INT] [ ALIGN AUTO _[11:08:25 PMJan 06, 2023 Frequenc | RF 752 DC [ SENSE:INT] ALIGN AUTO  [02:19:23 PMJan 30, 2023 Frequenc
Center Freq 2.440000000 GHz | #Avg Type: RMS TRACE] 56 auency Center Freq 2.440000000 GHz ) #Avg Type: RMS TRACE 56 quency
NFE PNO: Fast —»— 1rig: FreeRun Avg|Hold: 171 TYPEA NFE PNO: Fast —»— 11ig: Free Run AvglHold: 11 TveE
IFGain:Low #Atten: 30 dB DET| IFGain:Low #Atten: 30 dB DET]
Auto Tune| Auto Tune|
10 dBidiv._ Ref 20.00 dBm 10 dBidiv_ Ref 20.00 dBm
Log Log
100 iy CenterFreq| 10, TR Center Freq|
om 2.440000000 GHz| o 2. GHz|
-100 -10.0
= StartFreq| an StartFreq|
00 2.440000000 GHz o 2.440000000 GHz
-400 -40.0
500 9 60.0 T
. i Stop Freq| o Stop Freq|
. 2.440000000 GHz| . ‘ 2.440000000 GHz|
-70.0 ‘ -70.0
Center 2.440000000 GHz Span 0 Hz CF Step| Center 2440000000 GHz Span 0 Hz CF Step|
Res BW 8 MHz #VBW 50 MHz Sweep 7.533 ms (1001 pts) 8.000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (1001 pts) 8.000000 MHz|
= Auto Man = Auto Man|
Y Y
1 A2 t () 2139ms (A) 2779 dB 1 2130ms (A)  -0.079dB
2 N 1.009 ms -3.721dBm 2 N 2220 ms 0.451 dBm
3 A2 t () 2501ms (A) 1587 dB Freq Offset 3l A2 t (A 2500ms () 0.024dB FreqOffset
4 0 Hz| 4 0Hz
5 E 5 =
6 6
7 7
8 8
9 9
10 10
1 - 1 o
‘ v « g
= staTUs| sc sTaTUS|
B “Analyzer - AP2022.816,84740/44389, T & ) @ Analyzer - AP20228 onz o e )
T [ & J[7a oc I T senseant] [ ALIGNAUTO  [11:03:15 PMJan 06, 2023 5 [ & J[re T senseant] [ ALGNAUTO [02:42:45 PMIan 30,2023 =
Center Freq 2.440000000 GHz ) #Avg Type: RMS s requency Center Freq 2.440000000 GHz ) #Avg Type: RMS 56 requency
NFE PNO: Fast —»~ 1rig: FreeRun Avg|Hold: 11 TYPE NFE PNO: Fast —»— Trig: Free Run Avg|Hold: 11 TvPe|
IFGain:Low #Atten: 30 dB oer|P IFGain:Low #Atten: 30 dB DET|P
Auto Tune| Auto Tune|
10 dBidiv___Ref 20.00 dBm 10 dBidiv__ Ref 20.00 dBm
Log Log
100 Center Freq| 1o Center Freq|
0m 2.440000000 GHz| [ 2. GHz|
-100 -10.0
o StartFreq| o StartFreq|
00 2.440000000 GHz| 0 2440000000 GHz|
-400 -40.0
-50.0 -50.0
. Stop Freq s / | Stop Freq
‘ 2.440000000 GHz| ‘l 2.440000000 GHz|
0.0 ‘ 0.0 ‘ ‘ |
Center 2.440000000 GHz Span 0 Hz CF Step| Center 2.440000000 GHz Span 0 Hz CF Step|
Res BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (1001 pts) 8.000000 MHzZ Res BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (1001 pts) 8.000000 MHz|
Y 7 Man o pute Man
1 A2 t (A) 1080ms (A)  -0.758dB 1 A2 t (A 1.080ms (A)  -2.805dB
2 N t 1070 ms 1278 dBm 2 N t 1.865 ms -0.396 dBm
3 A2 t () 1875ms (A) 0.018dB FreqOffset 3l A2 t (A 1875ms (A)  -0.021dB FreqOffset|
4 0Hz 4 0 Hz|
5 E 5 =
6 6
7 7
8 8
9 9
10 10
1 ! 11 L
‘ v « G
= starus| se satus|
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tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

i “Analyzer - AP20228.16,84740/44389, To i Ja) B Koy ‘Analyzer - AP20223, Y oN2 [
L [ & [7a oc [ [ senseant] [ ALIGNAUTO [11:05:15 PMJan 06, 2023 5 [ & J[ma oc [ [ senseant] [ ALGNAUTO [1L:48:53 AMIan 30,2023 =
Center Freq 2.440000000 GHz | #Avg Type: RMS requency Center Freq 2.440000000 GHz | #Avg Type: RMS TRACE] 56 requency
NFE PNO: Fast —~ 1rig: FreeRun AvglHold: 111 NFE PNO: Fast —»— 111g: Free Run Avg|Hold: 111 TYPEIAY
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB oeT|P
Auto Tune| Auto Tune|
10 dBidiv__ Ref 20.00 dBm 10 dBidiv__ Ref 20.00 dBm
Log Log
100 Center Freq| 0.0 Center Freq|
om 2.440000000 GHz| o 2. GHz|
-100 -10.0
0 StartFreq| a0 StartFreq|
A0 2.440000000 GHz| e 2.440000000 GHz|
-400 -40.0
-50.0 -50.0
. Stop Freq| . Stop Freq
) 2.440000000 GHz ) 2.440000000 GHz
700 -70.0
Center 2.440000000 GHz Span 0 Hz CF Step| Center 2.440000000 GHz Span 0 Hz CF Step|
Res BW 8 MHz #VBW 50 MHz Sweep 50.00 ms (1001 pts) 8.000000 MHz Res BW 8 MHz #VBW 50 MHz Sweep 50.00 ms (1001 pts) 8.000000 MHz|
] [ute Man N S e Man
17.10ms (A) 1799 dB (A 17.05 ms (A) .003 B
13.40 ms -2.747 dBm t 8.450 ms 0280 dBm
17.50ms (A} 0.003dB FreqOffset t (A 17.50ms (A)  0.013dB FreqOffset
| OHz | 0 Hz|
10
L 1 L
v « B
= staus| se status|
Analyzer - AP20223.16 . Lo &l B Keysi Anabyzer - AP20228  MOR-CON2 [ESNENES
L | RE [75Q DC | [ SENSE:INT] [ ALIGN AUTO | 11:06:04 PMJan 06, 2023 | RF 75Q DC | [ SENSE:INT] [ ALIGN AUTO __ [12:25:04 PMJan 30,2023
Center Freq 2.440000000 GHz | _ #Avg Type: RM$ TRACE[1[23 4 5 § - Y Center Freq 2.440000000 GHz ] _. #Avg Type: RMS TRACE[I[2 345 6 9 Y
NFE PNO: Fast —»= Trig: FreeRun Avg|Hold: 11 TYPE(A v NFE PNG: Fast —— Trig: Free Run AvglHold: 11 TYPE[A ¥
IFGain:Low #Atten: 30 dB oeTlP IFGain:Low #Atten: 30 dB oer|P
Auto Tuhe| Auto Tune|
10 dBidiv__Ref 20.00 dBm 10 dBidiv__Ref 20.00 dBm
Log Log
oo N Center Freq| 1o CenterFreq|
0m 2.440000000 GHz| [ 2. GHz|
-100 -10.0
o StartFreq| o StartFreq|
A 2.440000000 GHz| o 2.440000000 GHz|
-400 -40.0
500 — 50.0
. StopFreq s StopFreq
2.440000000 GHz| 2.440000000 GHz|
-70.0 -70.0
Center 2.440000000 GHz Span 0 Hz CF Step| Center 2.440000000 GHz Span 0 Hz CF Step|
Res BW 8 MHz #VBW 50 MHz Sweep 20.00 ms (1001 pts) 8.000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 20.00 ms (1001 pts) 8.000000 MHz|
T | ficon Jrociovon] oo ol Man T e Man
1 A2 t (8 4.560ms (A) 0.053 dB 1 4.560ms (A) 0.000 dB
2 N t 4000 ms -0.951dBm 2 N t 2,680 ms 0271 dBm
3l A2 t (A 5000ms (A)  -0.009dB Freq Offset 3l A2 t (A 5.000ms (A)  -0.009 dB FreqOffset
4 0 Hz| 4 0Hz
5 E 5 =
6 6
7 7
8 8
9 9
10 10
1 ! 1 L
« v « ,
= sTaTUs| se sTaTUs|

DUTY CYCLE BLE - 500Kbps CHAIN 0

DUTY CYCLE BLE - 500Kbps CHAIN 1

Page 16 of 97

UL LLC

2800 Suite Perimeter Park Dr. Suite B, Morrisville, NC 27560; USA TEL:(919) 549-1400

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



tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

9.2.

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS

9.2.1. BLE (1Mbps)

Chain 0

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

0.6660

0.5

Middle

2440

0.6960

0.5

High

2480

0.6390

0.5

P

age 17 of 97

(= o s B8 Keysight Spectrum Analyzer - AP2022:5 1684740/ 44385, o
[ senseant ALIGN AUTO [ 12:04:50 AMJan 07,2023 L R 750 0c SENSENT] [ ALGNAUTO [12:09:46 AJan 07, 2023
- RMS Tt s isg|  Frequency Center Freq 2.440000000 GHz #Avg Type: RMS Trece[ 5 sg|  Frequency
NFE—— PNorWids == Trig: FreeRun AvglHold: 20120 Ve[ NFE— PNO-Wide == Trig: FreeRun Avg|Hold: 20/20 TreE(M
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oer|P
Auto Tune| Auto Tune|
Ref Offset 11.33 dB Ref Offset 11.33 dB.
10 dgidiv. - Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
200 2402000000 GHz 20 2.440000000 GHz
v StartFreq v I ¢ StartFreq|
S0 X 2400500000 GHz oo K 2.438500000 GHz
o Stop Freq| " Stop Freq|
2403500000 GHz 2.441500000 GHz
200 200
- CF Step) ) CF Step|
h 300.000 kHz{ - 300.000 kHz
Auto Man| Auto Man
- Freq Offset| . Freq Offset|
’ 0 Hz| o 0 Hz|
Center 2.402000 GHz Span 3.000 MHz| Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
sc status s satus
B Keyigh Spectrum Anslyzer - AP20228 16 B4TAD 4365, Lo & sl
. w750 0C SensenT] ALIGN AUTO [ 12:15:07 AMJan 07, 2023 Frequency
#Avg Type: RMS e 5
fCenter Freq 2'48000&200 G,,”Ng_ Wige == Trig: Free Run AvglHold: 20/20 i
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 11.33 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|
2.480000000 GHz
N <> StartFreq|
A 2.478500000 GHz
oo StopFreq
2.481500000 GHz
o CF Stey
300.000 kHez|
Auto Man
wof——
- Freq Offset|
’ 0 He|
500
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
usc status

UL LLC
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tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

Chain 1

Channel

6 dB Bandwidth
(MHz)

Frequency
(MHz)

Minimum Limit
(MHz)

Low

2402 0.672

0.5

Middle

2440 0.696

0.5

High

2480 0.681

0.5

=3 N2 Lo & k) =3 - =N
[ & [75a o0c [ senseant ALIGN AUTO __|12:38:22 PMJan 30,2023 Frequency R 750 0c SENsENT] [ ALIGNAUTO [02:10:58 PHJan 30,2023 Frequency
\vg Type: RMS TRACE[TD3 45 6 #Avg Type: RMS TRaCE[T355 6
enter Freq 2'4020",'.’;'2"" Gp’ﬂé Wide _J Trig: Free Run AvglHold: 2020 T } ST 2'44000,?;200 G,,H,‘g Wide = Trig: FreeRun AvglHold: 20/20 ™ ‘|
IFGainilow  #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 1121 dB Ref Offset 1121 dB.
10 dBidiv  Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
20 2402000000 GHz ) 2.440000000 GHz
00 00
¥ ) StartFreq| . ) StartFreq|
- 2 2400500000 GHz o 2.438500000 GHz
oo StopFreq 0o StopFreq
2403500000 GHz 2.441500000 GHz
o CF Step) . CF Step|
! 300,000 kHz| 300,000 kHz
Auto Man| Auto Man
400 400
o Freq Offset s Freq Offset
B OHz 0Hz
500 600
Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
sc status usc. status

=3

Keysight Spectrum Analyzer - AP2022.8:16,85502/44389, MOR-CON2 Lol
R [750 DOC | SENSEINT] ALIGN AUTO__[02:26:39 PMJan 30,2023
Center Freq 2.480000000 GHz #Avg Type: RMS Tuce[-3 55| Frequency
NFE— PNO-Wide == Trig: Free Run AvglHold: 20/20 e
Gainilow  #Atten: 40 dB
Auto Tune
Ref Offset 1121 dB
10 dB/div  Ref 30.00 dBm
Log
Center Freq|
2480000000 GHz]
0
StartFreq|
000 K @ 2478500000 GHz
ot Stop Freq|
2.481500000 GHz
00
. CF Step
300.000 kHz|
lAuto Man|
w00
. Freq Offset|
0 Hz|
600
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|

lsTaTus|

HIGH CHANNEL
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tel:(919)

REPORT NO: R14634918-E3

FCC ID: PY7-1

2907W

DATE: 2023-03-15

9.2.2. BLE (2Mbps)

Chain 0

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

1.206

0.5

Middle

2440

1.134

0.5

High

2480

1.248

0.5

=

Keysight Spectrum Analyzer - AP20228.16,84740/44389, [E=S[E Keysight Spectrum Analyzer - AP2022.8.16,84740/44389, [E=N[ED
L [ ® _[ma oc [ senseanT ALIGN AUTO [ 12:20:17 AM)an 07,2023 = L R 50 _oc | SENSEINT] [ AIGNAUTO _[12:25:16 AMJan0; =
Center Freq 2.402000000 GHz ] g Type: RMS TRACE[T53 45 6 requency Center Freq 2.440000000 GHz #Avg Type: RMS TRACE] requency
NFE— PNo-Wide == Trig: FreeRun AvglHold: 2020 TYeE( NFE— PNO-Wide == Trig: FreeRun AvglHold: 20/20 Tree(m
ainLow  #Atten: 40 dB oerlP IFGainlow  #Atten: 40 dB oerlP
Auto Tune Auto Tune
Ref Offset 11.33 dB Ref Offset 11.33 dB.
10 dB/div  Ref 30.00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
CenterFreq| CenterFreq
20 2402000000 GHz @ 2.440000000 GHz
00 100 i
StartFreq| 0 StartFreq
a00 W 9 2399000000 GHz o (i | 2437000000 GHz
o Stop Freq| o ! Stop Freq|
2405000000 GHz 2.443000000 GHz
200 00
o CF Step - CF Step
600.000 kHz] 600.000 kHz
Auto Man| |Auto Man
100 00
- Freq Offset| - Freq Offset|
0 Hz] 0 Hz|
500 0
Center 2.402000 GHz Span 6.000 MHz Center 2.440000 GHz Span 6.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)|
status usc. stamus

B Keysight Spectrum Analyzer - AP2022.8.16,84740/44389, Lol &)
X L W [750 OC SENSEANT] ALIGN AUTO__[12:31:27 AM3an 07,2023 5
Center Freq 2.480000000 GHz #Avg Type: RMS £] s requency
NFE— PNO-Wide == Trig: Free Run Avg|Hold: 20/20 TYeE(M
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 1133 dB
10 dBidiv Ref 30.00 dBm
Log
CenterFreq|
2480000000 GHz
StartFreq|
- p ) 2.477000000 GHz|
ot StopFreq
2483000000 GHz
200
. CFStep
- 600.000 kHz|
lAuto Man|
10
. Freq Offset|
. 0 Hz|
Center 2.480000 GHz Span 6.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)|
=9 sTatus

HIGH CHANNEL
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tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

Chain 1

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

1.098

0.5

Middle

2440

1.116

0.5

High

2480

1.212

0.5

=

Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CON2 =N Keysight Spectrum Analyzer - AP2022.8.16,85502/44389MOR-CON2. [E=m[r=]
[ _® [750 OC [ senseanT ALIGN AUTO __[02:33:33 PMJan 30,2023 Frequ R 50 _oc | SENSEINT] [ ALIGNAUTO _[02:43:31 PHJan 30,2023 Frequen
ICenter Freq 2.402000000 GHz ] \vg Type: RMS Cefi 236 5 equency ICenter Freq 2.440000000 GHz ] #Avg Type: RMS A 56 equency
NFE  PNO:Wide —— Irig: FreeRun AvglHold: 20120 eI NFE— PNO-Wide == Trig: FreeRun AvglHold: 20/20 Treelm ¢
IFGain:ow  #Atten: 40 dB oetlP IFGain:Low #Atten: 40 d oeT/P
Auto Tune Auto Tune|
Ref Offset 1121 dB Ref Offset 1121 dB.
10 dB/div  Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
CenterFreq| CenterFreq
20 2402000000 GHz @ 2.440000000 GHz
00 100
\ 0 StartFreq| <> StartFreq
a0 X 2.399000000 GHz o ¢ | 2437000000 GHz,
o Stop Freq| o Stop Freq|
2405000000 GHz 2.443000000 GHz
200 00
o CF Step - CF Step
600.000 kHz] 600.000 kHz
Auto Man| lAuto Man
100 00
- Freq Offset| - Freq Offset|
0Hz] 0 Hz|
500 0
Center 2.402000 GHz Span 6.000 MHz Center 2.440000 GHz Span 6.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)|
status usc. samus

B8 Keysight Spectrum Analyzer - AP2022.5.16,85502/44385,MOR-CON2 (oo s
X W [750 DC SENSEANT] ALIGN AUTO__[02:49:54 PM3an 30,2023
[Center Freq 2.480000000 GHz #Avg Type: RMS TRACE[53 45 6 Frequency
NFE— PNo-Wide == Trig: Free Run Avg|Hold: 20/20 TYeE(M
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 1121 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq|
2.480000000 GHz
} StartFreq|
. > <> 2.477000000 GHz|
ot StopFreq
2483000000 GHz
200
. . CF Step
: 600.000 kHez|
lAuto Man|
a0 |
. Freq Offset|
. 0 Hz|
Center 2.480000 GHz Span 6.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)|
sc sTatus

HIGH CHANNEL
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tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

9.2.3. BLE (125Kbps)

Chain 0

Channel

Frequency
(MHz)

6 dB Bandwidth

(MHz)

Minimum Limit
(MHz)

Low

2402

0.687

0.5

Middle

2440

0.684

0.5

High

2480

0.678

0.5

=

sTaTUs

usc

Keysight Spectrum Analyzer - AP20228.16,84740/44389, =N Keysight Spectrum Analyzer - AP2022.8.16,64740/44389, [E=m[r=]
L [ ® _[ma oc [ senseanT ALIGN AUTO [ 11:11:22 PMJan 06,2023 Frequenc, r R 50 _oc | SENSEINT] [ ALIGNAUTO _[11:27:05 PMan Frequenc
ICenter Freq 2.402000000 GHz ] Ve TRACE[1 2345 6 quency ICenter Freq 2.440000000 GHz #Avg Type: RMS TRACE| ed Y
NFE  PNO:Wide —— Irig: FreeRun AvglHold: 20120 eI NFE— PNO-Wide == Trig: FreeRun AvglHold: 20/20 Tree(m
ainLow  #Atten: 40 dB oerlP IFGainlow  #Atten: 40 dB oerlP
Auto Tune Auto Tune
Ref Offset 11.33 dB Ref Offset 11.33 dB.
10 dB/div  Ref 30.00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
CenterFreq| CenterFreq
20 2402000000 GHz @ 2.440000000 GHz
00 0o
<> StartFreq| <> StartFreq
- 3¢ 2400500000 GHz o W 2438500000 GHz,
o Stop Freq| o Stop Freq|
2403500000 GHz 2.441500000 GHz
200 00
o CF Step - CF Step
300.000 kHz] 300.000 kHz
Auto Man| |Auto Man
100 00
Freq Offset| - Freq Offset|
0 Hz] 0 Hz|
500 0
Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|

lsTATUS|

LOW CHANNEL

MID CHANNEL

B Keysight Spectrum Analyzer - AP2022.8.16,84740/44389, Lol &)
X L W [750 OC SENSEANT] ALIGN AUTO | 11:32:30 PM3an 06,2023 5
Center Freq 2.480000000 GHz #Avg Type: RMS £] s requency
NFE— PNO-Wide == Trig: Free Run Avg|Hold: 20/20 TYeE(M
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 1133 dB
10 dBidiv Ref 30.00 dBm
Log
CenterFreq|
2480000000 GHz
StartFreq|
. X () 2478500000 GHz
ot StopFreq
2.481500000 GHz
200
. CF Step
- 300.000 kHz|
lAuto Man|
a0
. Freq Offset|
. 0 Hz|
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
=9 sTatus

HIGH CHANNEL

Page 21 of 97

UL LLC

2800 Suite Perimeter Park Dr. Suite B, Morrisville, NC 27560; USA

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

TEL:(919) 549-1400


tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

Chain 1

Channel Frequency

(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low 2402

0.675

0.5

Middle 2440

0.681

0.5

High 2480

0.690

0.5

Keysight Spectrum Analyzer - AP2022.8.16,85502/44389MOR-CON2 [E=SEn Keysight Spectrum Analyzer - AP2022.8.16,85502/44389MOR-CON2. [E=N[rD
[ _® [750 OC [ senseanT ALIGN AUTO [ 11:43:00 AMJan 30,2023 = R 50 _oc | SENSEINT] [ ALIGNAUTO _[11:49:46 AMJan 30,2023 =
Center Freq 2.402000000 GHz ] Vg Type: RMS Cel[23 45 reduency Center Freq 2.440000000 GHz ] #Avg Type: RMS . s reduency
NFE— PNo-Wide == Trig: FreeRun AvglHold: 2020 el NFE— PNO-Wide == Trig: FreeRun AvglHold: 20/20 Treelm ¢
IFGainilow  #Atten: 40 dB oetlP IFGain:Low #Atten: 40 d oeT/P
Auto Tune Auto Tune|
Ref Offset 1121 dB Ref Offset 1121 dB.
10 dB/div  Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
CenterFreq| CenterFreq
20 2402000000 GHz @ 2.440000000 GHz
00 100
<> StartFreq| 0 StartFreq
0.00 W 2.400500000 GHz| 000 e 2438500000 GHz|
o Stop Freq| o Stop Freq|
2403500000 GHz 2.441500000 GHz
200 00
o CF Step - CF Step
300.000 kHz] 300.000 kHz
Auto Man| lAuto Man
100 00
- Freq Offset| - Freq Offset|
0Hz] 0 Hz|
500 0
Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
sc status usc. samus
B8 Keysight Spectrum Analyzer - AP2022.5.16,85502/44385,MOR-CON2 (oo s
X W [750 DC SENSEANT] ALIGN AUTO | 12:00:54 PM3an 30,2023
[Center Freq 2.480000000 GHz #Avg Type: RMS TRACE[T 315 6 Frequency
NFE— PNo-Wide == Trig: Free Run Avg|Hold: 20/20 TYeE(M
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 1121 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq|
2.480000000 GHz
StartFreq|
000 X O 2.478500000 GHz|
ot StopFreq
2481500000 GHz
200
. CF Step
: 300.000 kHez|
lAuto Man|
a0
. Freq Offset|
. 0 Hz|
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
sc sTatus
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tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

9.2.4. BLE (500Kbps)

Chain 0

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

0.732

0.5

Middle

2440

0.690

0.5

High

2480

0.678

0.5

=

sTaTUs

usc

lsTATUS|

Keysight Spectrum Analyzer - AP2022.8.16,84740/44389, =N Keysight Spectrum Analyzer - AP2022.8.16,64740/44389, [E=m[r=]
L [ ® _[ma oc [ senseanT ALIGN AUTO [ 11:46:08 PMJan 06,2023 Frequenc, r R 50 _oc | SENSEINT] [ ALIGNAUTO _[11:55:07 PMJan Frequenc
ICenter Freq 2.402000000 GHz ] Ve TRACE[1 2345 6 quency ICenter Freq 2.440000000 GHz #Avg Type: RMS TRACE| ed Y
NFE  PNO:Wide = Irig: FreeRun AvglHold: 2020 TYeE( NFE— PNO-Wide == Trig: FreeRun AvglHold: 20/20 Tree(m
ainLow  #Atten: 40 dB oerlP IFGainlow  #Atten: 40 dB oerlP
Auto Tune Auto Tune
Ref Offset 11.33 dB Ref Offset 11.33 dB.
10 dB/div  Ref 30.00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
CenterFreq| CenterFreq
20 2402000000 GHz @ 2.440000000 GHz
00 0o
) StartFreq| v ¢ StartFreq|
S W 2.400500000 GHz| . X 2.438500000 GHz|
o Stop Freq| o Stop Freq|
2403500000 GHz 2.441500000 GHz
200 00
o CF Step - CF Step
300.000 kHz] 300.000 kHz
Auto Man| |Auto Man
100 00
Freq Offset| - Freq Offset|
0 Hz] 0 Hz|
500 0
Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|

LOW CHANNEL

MID CHANNEL

B Keysight Spectrum Analyzer - AP2022.8.16,84740/44389, Lol &)
X L W [750 OC SENSEANT] ALIGN AUTO | 12:00:16 AM3an 07,2023 5
Center Freq 2.480000000 GHz #Avg Type: RMS £] s requency
NFE— PNO-Wide == Trig: Free Run Avg|Hold: 20/20 TYeE(M
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 1133 dB
10 dBidiv Ref 30.00 dBm
Log
CenterFreq|
2480000000 GHz
\ ¢ StartFreq|
- 2 2478500000 GHz
ot StopFreq
2.481500000 GHz
200
. CF Step
- 300.000 kHz|
lAuto Man|
a0
. Freq Offset|
. 0 Hz|
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
=9 sTatus

HIGH CHANNEL
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tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

Chain 1

Channel

6 dB Bandwidth
(MHz)

Frequency
(MHz)

Minimum Limit
(MHz)

Low

2402 0.678

0.5

Middle

2440 0.675

0.5

High

2480 0.696

0.5

Keysight Spectrum Analyzer - AP2022.8.16,85502/44389MOR-CON2 [E=SEn Keysight Spectrum Analyzer - AP2022.8.16,85502/44389MOR-CON2. [E=N[rD
[ _® [750 OC [ senseanT ALIGN AUTO __[12:12:29 PMJan 30,2023 = R 50 _oc | SENSEINT] [ ALIGNAUTO _[12:25:47 PHJan 30,2023 =
Center Freq 2.402000000 GHz ] Vg Type: RMS Cel[23 45 reduency Center Freq 2.440000000 GHz ] #Avg Type: RMS . s reduency
NFE— PNo-Wide == Trig: FreeRun AvglHold: 2020 el NFE— PNO-Wide == Trig: FreeRun AvglHold: 20/20 Treelm ¢
IFGainilow  #Atten: 40 dB oetlP IFGain:Low #Atten: 40 d oeT/P
Auto Tune Auto Tune|
Ref Offset 1121 dB Ref Offset 1121 dB.
10 dB/div  Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
CenterFreq| CenterFreq
20 2402000000 GHz @ 2.440000000 GHz
00 o
\ ¢ StartFreq v ¢ StartFreq|
- S 2400500000 GHz oo X 2438500000 GHz
o Stop Freq| o Stop Freq|
2403500000 GHz 2.441500000 GHz
200 00
o CF Step - CF Step
300.000 kHz] 300.000 kHz
Auto Man| lAuto Man
100 00
- Freq Offset| - Freq Offset|
0Hz] 0 Hz|
500 0
Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
sc status usc. samus
B8 Keysight Spectrum Analyzer - AP2022.5.16,85502/44385,MOR-CON2 (oo s
X W [750 DC SENSEANT] ALIGN AUTO__[12:32:30 PM3an 30,2023
[Center Freq 2.480000000 GHz #Avg Type: RMS TRACE[ 315 6 Frequency
NFE— PNo-Wide == Trig: Free Run Avg|Hold: 20/20 TYeE(M
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 1121 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq|
2.480000000 GHz
StartFreq|
S X ¢ 2478500000 GHz
ot StopFreq
2481500000 GHz
200
. CF Step
: 300.000 kHez|
lAuto Man|
a0
. Freq Offset|
. 0 Hz|
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
sc sTatus
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tel:(919)

REPORT NO: R14634918-E3 DATE: 2023-03-15
FCC ID: PY7-12907W

9.3. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE
The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.33 dB (including 9.68 dB pad and 0.35 dB cable) was
entered as an offset in the power meter to allow for a peak reading of power.

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

RESULTS
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tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

9.3.1. BLE (1Mbps)

2800 Suite Perimeter Park Dr. Suite B, Morrisville, NC 27560; USA

Chain 0
Tested By: 84740/44389
Date: 2023-01-06
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 9.63 30 -20.370
Middle 2440 10.28 30 -19.720
High 2480 10.15 30 -19.850
Chain 1
Tested By: 84740/44389
Date: 2023-01-06
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 10.49 30 -19.510
Middle 2440 10.11 30 -19.890
High 2480 9.61 30 -20.390
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tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

9.3.2. BLE (2Mbps)

2800 Suite Perimeter Park Dr. Suite B, Morrisville, NC 27560; USA

Chain 0
Tested By: 84740/44389, 27465/44389
Date: 2023-01-06, 2023-03-08
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 9.67 30 -20.330
Middle 2440 10.38 30 -19.620
High 2480 10.24 30 -19.760
Chain 1
Tested By: 84740/44389
Date: 2023-01-06
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 10.51 30 -19.490
Middle 2440 10.16 30 -19.840
High 2480 9.69 30 -20.310
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tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

9.3.3. BLE (125Kbps)

2800 Suite Perimeter Park Dr. Suite B, Morrisville, NC 27560; USA

Chain 0
Tested By: 84740/44389
Date: 2023-01-06
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 9.60 30 -20.400
Middle 2440 10.29 30 -19.710
High 2480 10.14 30 -19.860
Chain 1
Tested By: 84740/44389
Date: 2023-01-06
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 10.50 30 -19.500
Middle 2440 10.13 30 -19.870
High 2480 9.59 30 -20.410
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tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

9.3.4. BLE (500Kbps)

2800 Suite Perimeter Park Dr. Suite B, Morrisville, NC 27560; USA

Chain 0
Tested By: 84740/44389
Date: 2023-01-06
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 9.63 30 -20.370
Middle 2440 10.29 30 -19.710
High 2480 10.16 30 -19.840
Chain 1
Tested By: 84740/44389
Date: 2023-01-06
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 10.54 30 -19.460
Middle 2440 10.12 30 -19.880
High 2480 9.60 30 -20.400
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tel:(919)

REPORT NO: R14634918-E3 DATE: 2023-03-15
FCC ID: PY7-12907W

9.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.

The cable assembly insertion loss of 11.33 dB (including 9.68 dB pad and 0.35 dB cable) was
entered as an offset in the 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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tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

9.4.1. BLE (1Mbps)

Chain 0
Tested By: 84740/44389
Date: 2023-01-06
Channel Frequency AV power
(MHz) (dBm)
Low 2402 9.50
Middle 2440 10.17
High 2480 10.02
Chain 1
Tested By: 84740/44389
Date: 2023-01-06
Channel Frequency AV power
(MHz) (dBm)
Low 2402 10.37
Middle 2440 9.99
High 2480 9.49
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tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

9.4.2. BLE (2Mbps)

Chain 0
Tested By: 84740/44389
Date: 2023-01-06
Channel Frequency AV power
(MHz) (dBm)
Low 2402 9.55
Middle 2440 10.12
High 2480 10.08
Chain 1
Tested By: 84740/44389
Date: 2023-01-06
Channel Frequency AV power
(MHz) (dBm)
Low 2402 10.39
Middle 2440 10.01
High 2480 9.51
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tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

9.4.3. BLE (125Kbps)

Chain 0
Tested By: 84740/44389
Date: 2023-01-06
Channel Frequency AV power
(MHz) (dBm)
Low 2402 9.50
Middle 2440 10.17
High 2480 10.01
Chain 1
Tested By: 84740/44389
Date: 2023-01-06
Channel Frequency AV power
(MHz) (dBm)
Low 2402 10.38
Middle 2440 9.99
High 2480 9.52
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tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

9.4.4. BLE (500Kbps)

Chain 0
Tested By: 84740/44389
Date: 2023-01-06
Channel Frequency AV power
(MHz) (dBm)
Low 2402 9.51
Middle 2440 10.18
High 2480 10.02
Chain 1
Tested By: 84740/44389
Date: 2023-01-06
Channel Frequency AV power
(MHz) (dBm)
Low 2402 10.38
Middle 2440 9.99
High 2480 9.48
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tel:(919)

REPORT NO: R14634918-E3

FCC ID: PY7-12907W

DATE: 2023-03-15

9.5.
LIMITS

FCC §15.247 (e)

POWER SPECTRAL DENSITY

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

9.5.1. BLE (1Mbps)

Chain 0

Channel

Frequency
(MHz)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-6.358

8

-14.36

Middle

2440

-5.029

8

-13.03

High

2480

-6.065

8

-14.07

[B5 Keyeight Spectram Anslyzer - AP20228 16 B47A 44369, s~ Keyight Spectrum Analyzer - AP20225 16 85502/ 4385, MOR.CON (===
L " [750 OC [ sensen ALIGN AUTO __[12:07:36 AMJan 07,2023 Frequenc, RE_[750 OC SENSEINT] [ ALIGNAUTO [03:23:08 PHJan 30,2023 Frequenc
] #Avg Type: RMS R PR aueney Center Freq 2.440000000 GHz ] W :RMS e 35 g quency
NFE— PNO:Wide == Trig: FreeRun AvglHold: 100/100 e NFE— PNO-Wide == Trig: FreeRun AvglHold: 1001100 e
IFGain:Low tten: oerlP IFGain:Low ‘Atten oerlP
Auto Tune| Auto Tune|
Ref Offset 11.33 dB Ref Offset 11.33 dB.
10 dBidiv  Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
CenterFreq| CenterFreq|
2402000000 GHz 2.440000000 GHz
00 0o
StartFreq StartFreq
2401500000 GHz s 2.439478000 GHz
00 100
Stop Freq Stop Freq|
2402500000 GHz 2.440522000 GHz
200 200
o CF Step . CF Step
100.000 kHz| 104.400 kHz|
Auto Man) Auto Man
400 00
FreqOffset Freq Offset
0Hz] 0 Hz|
500 600
Center 24020000 GHz Span 1.000 MHz Center 2.4400000 GHz Span 1.044 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 33.93 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 35.40 ms (1001 pts)
sows. s s

B Keysight Spectrum Analyzer - AP2022.816,84740/44385, (ol )
C W [750 OC | SENSEANT] ALIGN AUTO__[12:16:46 AM3an 07, 2023
] #Avg Type: RMS Tace[ o356 |  Freauency
NFE—PNO-Wide == Trig: Free Run AvglHold: 1001100 vee|
IFGain:Low  #Atten: 40 dB oerlP
Auto Tune|
Ref Offset 11.33 dB
10 deidiv  Ref 30.00 dBm
Log
Center Freq|

2.480000000 GHz|

StartFreq|
2479500000 GHz

Stop Freq|
2480500000 GHz

CF Step

100.000 kHz
lAuto Man|

Freq Offset|

0 Hz|

Center 2.4800000 GHz
#Res BW 3.0 kHz
=3

#VBW 9.1 kHz

Sweep 33.93 ms (1001 pts)

Span 1.000 MHz|

ssssss

HIGH CHANNEL
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tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

Chain 1

Channel

Frequency

PSD
(MHz)

(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402 -5.363

8

-13.36

Middle

2440 -5.338

8

-13.34

High

2480 -6.115

8

-14.12

=

sTaTUS

usa

lsTATUS|

[ B Keysight Spectrum Analyzer - AP20223:16,85502/44389, MOR-CON2 [N B Keysight Spectrum Analyze: - AP2022.3.16,85502/44389, MOR-CON2 =N
R[50 OC [ senseanT ALIGN AUTO [ 12:41:22 PMJan 30,2023 = R 50 _oc | SENSEINT] [ ALIGNAUTO _[02:22:17 PHJan 30,2023 =
Center Freq 2.402000000 GHz ) Vg Type: RMS TRACETIT2 35 5 reduency Center Freq 2.440000000 GHz A : A R requency
NFE——PNo-Wide = Trig: Free Run ‘AvglHold: 1001100 Tvee{m NFE— PNO-Wide == Trig: FreeRun AvglHold: 1001100 TreElm
IFGain:Low #Atten: 40 dB. IFGain:Low #Atten: 40 dB oer|P
Auto Tune Auto Tune
Ref Offset 1121 dB Ref Offset 1121 dB.
10 dgidiv. - Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2402000000 GHz 20 2.440000000 GHz
StartFreq| StartFreq
S 2401496000 GHz oo 2439478000 GHz
¢ (]
v Stop Freq| " Stop Freq)|
2402504000 GHz 2440522000 GHz
200 20
o CF Step y CF Step
100.800 kHz| 104.400 kHz|
Auto Man| |Auto Man
00 w00
- FreqOffset| . Freq Offset|
0Hz] 0 Hz|
500 600
Center 2.4020000 GHz Span 1.008 MHz Center 2.4400000 GHz Span 1.044 MHz|
[#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 34.20 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 35.40 ms (1001 pts)|

LOW CHANNEL

MID CHANNEL

B Keysight Spectrum Analyzer - AP2022.8.16,85502/44389, MOR-CON2 o)l & s
W 750 OC SenseaNT] ALIGN AUTO _[02:29:43 PM3an 30,2023 F
[Center Freq 2.480000000 GHz #Avg Type: RMS TRACE[T 3 15 6 requency
NFE— PNo-Wide —»= Trig: FreeRun Avg|Hold: 1001100 e
IFGain:Low  #Atten: 40 dB oer[P
Auto Tune|
Ref Offset 1121 dB
10 dBidiv Ref 30.00 dBm
Log
CenterFreq|
2.480000000 GHz
StartFreq|
100 2479489249 GHz
e Stop Freq|
2480510751 GHz
0 CF Step
- 102.150 kHz|
lAuto Man|
0
oo Freq Offset|
: 0He]
Center 2.4800000 GHz Span 1.022 MHz

#Res BW 3.0 kHz #VBW 9.1 kHz

=9

Sweep 34.60 ms (1001 pts)

sTaTUS|

HIGH CHANNEL
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tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

9.5.2. BLE (2Mbps)

Chain 0

Channel

Frequency
(MHz)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low 2402

-9.657

8

-17.66

Middle 2440

-8.972

8

-16.97

2480

High

-8.983

8

-16.98

2.480000000 GHz|

StartFreq|
2.479000000 GHz

Stop Freq|
2.481000000 GHz

CF Ste|
200.000 kHz|

Auto Man|

500

80.0

FreqOffset|
0 Hz

Center 2.480000 GHz
#Res BW 3.0 kHz

=3

#VBW 9.1 kHz

Sweep 67.80 ms (1001 pts)

Span 2.000 MHz

sTATUS|

HIGH CHANNEL
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B3 Keysight Spectrum Analyzer - AP21228.16,84740/44369, (o [0 ms) [B"Keysight Spectrum Anlyzer - AP2022.8.16,84740/44385, oo
C " [750 oc [ senseant ALIGN AUTO [ 12:23:22 AMJan 07,2023 L R 750 oC | SENSENT] [ ALGNAUTO [12:27:26 AJan 07, 2023
] 9 Type: TRace] 5 Frequency #Avg Type: RMS Tl oy s g|  Frequency
NFE PNO:Wide == Trig: Free Run Avg|Hold: 1001100 TYPE(M NFE PNO: Wide —+— 1rig: Free Run AvglHold: 1001100 v |
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oer|P
Auto Tune| Auto Tune|
Ref Offset 11.33 dB Ref Offset 11.33 dB.
10 dgidiv. - Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
200 2402000000 GHz 20 2.440000000 GHz
StartFreq StartFreq|
0 2401000000 GHz oo 2439000000 GHz
" ¢ ’
Stop Freq StopFreq|
2403000000 GHz 2441000000 GHz
200 200
- CF Step) . CF Step|
: 200.000 kHz] - 200,000 kHz
Auto Man| Auto Man
- Freq Offset| - Freq Offset|
: 0 Hz| o 0 Hz|
Center 2.402000 GHz Span 2.000 MHz| Center 2.440000 GHz Span 2.000 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts)
sc status sc: satus
B Keyeight Spectrum Anslyzer - AP20225 16 B4TAD 4365, Lo & sl
. " [758 0C | SenseanT] ALIGN AUTO_[12:3325 AWJan 07,2023 [ ——— — |
#Avg Type: RMS TRAGE[ 23456 Frequency
NFE  PNO:Wide —»~ Iig: FreeRun AvglHold: 1001100 i
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 11.33 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|
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This report shall not be reproduced except in full, without the written approval of UL LLC

TEL:(919) 549-1400



tel:(919)

REPORT NO:
FCC ID: PY7-

R14634918-E3
12907W

DATE: 2023-03-15

Chain 1

Channel

Frequency
(MHz)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low 2402

-8.569

8

-16.57

Middle 2440

-8.282

8

-16.28

2480

High

-9.265

8

-17.27
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B3 Keysight Spectrum Analyzer - AP2022.5.16,85502/44385 MOR-CON2 (= o s [ B Keysight Spectrum Analyzer - AP2022.3.16,85502/44385,MOR-CON2 o
2 oc [ senseant ALIGN AUTO __[02:37:56 PMJan 30,2023 R 750 0c SENSENT] [ ALGNAUTO [02:47:20 PM3an 30, 2023
#Avg Type: RMS e 55 gl Freduency Center Freq 2.440000000 GHz #Avg Type: RMS Tece 5|  Freauency
NFE—— PNorWids == Trig: FreeRun ‘AvglHold: 1001100 TveE(1 NFE— PNO-Wide == Trig: FreeRun Avg|Hold: 1001100 e
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oer|P
Auto Tune| Auto Tune|
Ref Offset 1121 dB Ref Offset 11.21 dB
10 dBdiv Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
200 2402000000 GHz 20 2.440000000 GHz
StartFreq StartFreq|
S0 2401176500 GHz oo 2439163000 GHz
e Stop Freq| 1 Stop Freq|
2402823500 GHz 2440837000 GHz
200 200
00 CF Step 0 CF Step
: 164.700 kHz| - 167.400 kHz|
Auto Man| |Auto Man
- Freq Offset| - Freq Offset|
: 0 Hz| o 0 Hz|
ICenter 2.4020000 GHz Span 1.647 MHz| Center 2.4400000 GHz Span 1.674 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 55.80 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 56.73 ms (1001 pts)
sc status isc sTatus
& o) T )
R 750 ODC SenseanT] ALIGN AUTO__[03:08:15 PMJan 30,2023 Frequency
#Avg Type: RMS TRace]
EEIEEN 2'480003;200 G,,“Ng_ Wide _,_‘ Trig: Free Run AvglHold: 1001100 b :}
IFGain:Low  #Atten: 40 dB oerlP
Auto Tune|
Ref Offset 1121 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|
2.480000000 GHz
StartFreq|
o 2479091000 GHz
]
| Stop Freq|
2.480909000 GHz
200—
o0 CF Step)|
181.800 kHz|
lAuto Man|
a0
. Freq Offset
0 He|
500
Center 2.4800000 GHz Span 1.818 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 61.60 ms (1001 pts)|
usc starus

UL LLC

2800 Suite Perimeter Park Dr. Suite B, Morrisville, NC 27560; USA

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

TEL:(919) 549-1400



tel:(919)

REPORT NO: R14634918-E3

FCC ID: PY7-12907W

DATE: 2023-03-15

9.5.3. BLE (125Kbps)

Chain 0

Channel

Frequency PSD

(MHz)

(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402 3.430

8

-4.57

Middle

2440 4.162

8

-3.84

High

2480 3.981

8

-4.02

HIGH CHANNEL
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[ BB Keysight Spectrum Analyzer - AP2022.8.16,84740/44389, o] & ) B Keysight Spectrum Analyzer - AP2022.8.16,84740/44389, o)l&
L W [750 o0C [ senseant ALIGN AUTO [ 11:51:08 PMJan 06, 2023 L R 750 oC | SENSENT] [ ALGNAUTO _[11:51:54 PHJan 06, 2023
] g Type: RM: TRACE S Frequency v 9 e IEERER] Frequency
NFE—PNO-Wids == Trig: FreeRun ‘AvglHold: 1001100 TveE(1 NFE——PNO-Wide == Trig: FreeRun Avg|Hold: 1001100 ™
IFGainilow  #Atten: 40 dB osTlP IFGainilow  #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.33 dB Ref Offset 11.33 dB.
10 dgidiv. - Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
200 2402000000 GHz 20 2.440000000 GHz
o StartFreq| (] StartFreq|
0 2401250000 GHz oo 2439250000 GHz
e Stop Freq| 1o Stop Freq|
2402750000 GHz 2440750000 GHz
200 200
- CF Step) . CF Step|
: 150.000 kHz| - 150.000 kHz|
Auto Man| Auto Man
- Freq Offset| - Freq Offset|
: 0 Hz| o 0 Hz|
ICenter 2.4020000 GHz Span 1.500 MHz| Center 2.4400000 GHz Span 1.500 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 50.87 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 50.87 ms (1001 pts)
sc status sc: satus
B Keyeight Spectrum Anslyzer - AP20225 16 B4TAD 4365, Lo & sl
. R [750 0C | SenseanT] AUGNAUTO [ 11:53:16PMIan 06,2023 [~ — —— |
#Avg Type: RMS TRcEl 3556 Frequency
NFE  PNO:Wide —»~ Iig: FreeRun AvglHold: 1001100 i
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 11.33 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|
2.480000000 GHz
<> StartFreq|
2.479250000 GHz
oo StopFreq
2.480750000 GHz
20
oo CF Stey
150.000 kHz|
Auto Man|
a0
. Freq Offset
’ 0 He|
500
Center 2.4800000 GHz Span 1.500 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 50.87 ms (1001 pts)|
usc status

UL LLC

2800 Suite Perimeter Park Dr. Suite B, Morrisville, NC 27560; USA

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

TEL:(919) 549-1400



tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

Chain 1

Channel

Frequency
(MHz)

PSD

(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

4.344

8

-3.66

Middle

2440

4.646

8

-3.35

High

2480

3.917

8

-4.08

=3

sTATUS|

HIGH CHANNEL
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B3 Keysight Spectrum Analyzer - AP2022.5.16,85502/44385 MOR-CON2 (= o s B8 Keysight Spectrum Analyzer - AP20225.16,85502/44385, MOR-CON2 =
2 oc [ senseant ALIGN AUTO __[03:33:01 PMJan 30,2023 R 750 0c SENSENT] [ ALGNAUTO [11:57:10 AJan 30,2023
#Avg Type: RMS e 5 s gl Freauncy Center Freq 2.440000000 GHz #Avg Type: RMS e 5| Freauency
NFE—— PNorWids == Trig: FreeRun ‘AvglHold: 1001100 TveE(1 NFE— PNO-Wide == Trig: FreeRun Avg|Hold: 1001100 e
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oer|P
Auto Tune| Auto Tune|
Ref Offset 1121 dB Ref Offset 11.21 dB
10 dgidiv - Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
200 2402000000 GHz 20 2.440000000 GHz
1] StartFreq ¢ StartFreq|
S0 2401493750 GHz oo 2439489249 GHz
e Stop Freq| 1 Stop Freq|
2402506250 GHz 2440510751 GHz
200 200
00 CF Step 0 CF Step
: 101250 kHz| - 102150 kHz|
Auto Man| |Auto Man
- Freq Offset| - Freq Offset|
: 0 Hz| o 0 Hz|
ICenter 2.4020000 GHz Span 1.013 MHz| Center 2.4400000 GHz Span 1.022 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 34.33 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 34.60 ms (1001 pts)
sc status isc sTatus
& o) T )
R 750 ODC SenseanT] ALIGN AUTO _[12:07:47 PMJan 30, 2023 Frequency
#Avg Type: RMS TRace]
JCSTETL T 2'480003;200 GPHNé Wide _J Trig: Free Run AvglHold: 1001100 b :}
IFGain:Low  #Atten: 40 dB oerlP
Auto Tune|
Ref Offset 1121 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|
2.480000000 GHz
O StartFreq|
o 2.479482500 GHz
oo StopFreq
2.480517500 GHz
20
o0 CF Step)|
103500 kHz|
lAuto Man|
a0
. Freq Offset
0 He|
500
Center 2.4800000 GHz Span 1.035 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 35.07 ms (1001 pts)|

UL LLC

2800 Suite Perimeter Park Dr. Suite B, Morrisville, NC 27560; USA

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

TEL:(919) 549-1400



tel:(919)

REPORT NO: R14634918-E3

FCC ID: PY7-12907W

DATE: 2023-03-15

9.5.4. BLE (500Kbps)

Chain 0

Channel

Frequency
(MHz)

PSD

(dBm/3kHz)

Limit

(dBm/3kHz)

Margin
(dB)

Low

2402

3.689

8

-4.31

Middle

2440

4.654

8

-3.35

High

2480

4.188

8

-3.81

HIGH CHANNEL
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B3 Keysight Spectrum Analyzer - AP20225.16,85502/44385 MOR-CON2 (= o s B8 Keysight Spectrum Analyzer - AP20225.16,85502/44385 MOR-CON2 e
W sa_oc [ senseant ALIGN AUTO __[03:24:20 PMJan 30,2023 = R 750 0c SENSENT] [ ALGNAUTO [03:25:06 PHJan 30,2023 =
ICenter Freq 2.402000000 GHz ) g Type: TRACE 56 requency [Center Freq 2.440000000 GHz ) #Avg Type: RMS TRACETT 345 6 Tequency
NFE—— PNorWiids == Trig: FreeRun ‘AvglHold: 1001100 TveE(1 NFE— PNO-Wide == Trig: FreeRun Avg|Hold: 1001100 e
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oer|P
Auto Tune| Auto Tune|
Ref Offset 11.33 dB Ref Offset 11.33 dB.
10 dgidiv. - Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
200 2402000000 GHz 20 2.440000000 GHz
[ StartFreq (] StartFreq|
0 2401451000 GHz oo 2439482500 GHz
e Stop Freq| 1o Stop Freq|
2402549000 GHz | 2440517500 GHz
200 200
- CF Step) . CF Step|
: 109.800 kHz| - 103.500 kHz|
Auto Man| Auto Man
- Freq Offset| - Freq Offset|
: 0 Hz| o 0 Hz|
ICenter 2.4020000 GHz Span 1.098 MHz| Center 2.4400000 GHz Span 1.035 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 37.20 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 35.07 ms (1001 pts)
sc status sc: satus
= ! (o] e
R 750 ODC SenseanT] ALIGN AUTO__[03:26:13 PMJan 30,2023 Frequency
#Avg Type: RMS TRACE[ o 315 6
S 2'480003,200 G,,"'Ng_ Wide _J Trig: Free Run AvglHold: 1001100 v :}
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 11.33 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|
2.480000000 GHz
<> StartFreq|
2479491500 GHz
oo StopFreq
2.480508500 GHz
20
oo CF Stey
101.700 kHz|
|Auto Man
a0
. Freq Offset
’ 0 He|
500
Center 2.4800000 GHz Span 1.017 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 34.47 ms (1001 pts)|
usc status

UL LLC

2800 Suite Perimeter Park Dr. Suite B, Morrisville, NC 27560; USA

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

TEL:(919) 549-1400



tel:(919)

REPORT NO: R14634918-E3
FCC ID: PY7-12907W

DATE: 2023-03-15

Chain 1

Channel | Frequency

(MHz)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low 2402

3.778

8

-4.22

Middle 2440

4.367

8

-3.63

2480

High

3.577

8

-4.42
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B3 Keysight Spectrum Analyzer - AP2022.5.16,85502/44385 MOR-CON2 (= o s B8 Keysight Spectrum Analyzer - AP20225.16,85502/44385, MOR-CON2 =
2 oc [ senseant ALIGN AUTO [ 12:20:52 PMJan 30,2023 R 750 0c SENSENT] [ ALGNAUTO [12:26:30 PHJan 30, 2023
#Avg Type: RMS e 5 s gl Freduency Center Freq 2.440000000 GHz #Avg Type: RMS e 5| Freauency
NFE—— PNorWids == Trig: FreeRun ‘AvglHold: 1001100 TveE(1 NFE— PNO-Wide == Trig: FreeRun Avg|Hold: 1001100 e
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oer|P
Auto Tune| Auto Tune|
Ref Offset 1121 dB Ref Offset 11.21 dB
10 dgidiv - Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
200 2402000000 GHz 20 2.440000000 GHz
5] StartFreq [} StartFreq|
S0 2401491500 GHz oo 2439493750 GHz
|
e I Stop Freq| 1 T Stop Freq|
2402508500 GHz 2440506250 GHz
200 200
00 CF Step 0 CF Step
: 101.700 kHz| - 101.250 kHz|
Auto Man| |Auto Man
- Freq Offset| - Freq Offset|
: 0 Hz| o 0 Hz|
ICenter 2.4020000 GHz Span 1.017 MHz| Center 2.4400000 GHz Span 1.013 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 34.47 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 34.33 ms (1001 pts)
sc status isc sTatus
& o) T )
R 750 ODC SenseanT] ALIGN AUTO _[12:34:48 PMJan 30, 2023 Frequency
#Avg Type: RMS TRace]
EEIEEN 2'480003,200 G,,“Ng_ Wide _J Trig: Free Run AvglHold: 1001100 b :}
IFGain:Low  #Atten: 40 dB oerlP
Auto Tune|
Ref Offset 1121 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|
2.480000000 GHz
(3 StartFreq|
o 2.479478000 GHz
oo f StopFreq
2.480522000 GHz
20 |
o0 CF Step)|
104.400 kHz|
lAuto Man|
a0
. Freq Offset
0 He|
500
Center 2.4800000 GHz Span 1.044 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 35.40 ms (1001 pts)|
usc starus

UL LLC

2800 Suite Perimeter Park Dr. Suite B, Morrisville, NC 27560; USA

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

TEL:(919) 549-1400



tel:(919)

REPORT NO: R14634918-E3 DATE: 2023-03-15
FCC ID: PY7-12907W

9.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

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

RESULTS
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tel:(919)

REPORT NO: R14634918-E3

FCC ID: PY7-12907W

DATE: 2023-03-15

9.6.1. BLE (1Mbps)

Chain 0

sTaTUs

usa.

- B Lo e ) B ), - - =S
[ senseant ALIGN AUTO [12:08:16 AMJan 07, 2023 . w (750 oc | I SENSEINT] [ AIGNAUTO [12:08:56 AMJan 07, 2023
#Avg Type: RMS Frequency #Avg Type: RMS Tice[ 5 og|  Freauency
Ge == Trig: FreeRun Avg|Hold: 100/100 NFE FNO: Fast == Trig: Free Run AvglHold: 10110 e
IFGain:Low #Atten: 40 dB IEGain:Low #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.33 dB Ref Offset 11.33 dB
10 dgidiv__ Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
200 <> CenterFreq . CenterFreq
100 2.400000000 GHz| 0o 13015000000 GHez|
oo StartFreq oo StartFreq|
e 1 2.395000000 GHz| - 30.000000 MHz|
00 0 300
P D N NP Y
. Stop Freq . { Stop Freq|
) 2.405000000 GHz| ) [ | | 26000000000 GHz
60.0 60.0 1 |
Center 2.400000 GHz Span 10.00 MHz, 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 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| |Auto Man
v -
240226 GHz 9507 dBm 24020 GHz 7.518 dBm
240000GHz 42097 dBm 2 48040GHz 46249 dBm
239979GHz  -38.072dBm FreqOffset 3 72060GHz 42778 dBm FreqOffset
OHz 4 258877GHz  -32782dBm 0Hz
= 5 B
6
7
8
9
10
- 1 d
= starus s status
eyeight Specrum Anslyzer - AP2022 16 84740/ 04369, T T Keyeight Spectram Analyzer - AP20225 16 84740/44369, [E=mjr
L [ r 52 oc [ senseanT ALIGN AUTO__[12:12:32 AM)an 07,2023 Frequenc . R 750 0C | SENSEINT] [ ALIGNAUTO [12:13:26 AM)an 07,2023 Frequenc
enter Freq 2.440000000 GHz ] vg Type: RMS TRACE quency Center Freq 13.015000000 GHz #Avg Type: RMS TRACE 6 quency
NFE PN Wide == Trig: Free Run AvglHold: 1001100 T NFE PNO: Fast —»— Trig: Free Run Avg|Hold: 10/10 e
IFGain:low  #Atten: 40 dB oerlP IFGainlow  #Atten: 40 oerlP
Auto Tune| Auto Tune|
Ref Offset 11.33 dB Ref Offset 1133 dB
10 dBidiv  Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
Center Freq| 2 CenterFreq|
01 2.440000000 GHz| 00 ¢ 13015000000 GHz|
[ 00
oo 100
StartFreq StartFreq|
S 2.435000000 GHz| o0 30.000000 MHz|
0 y
oo 400 <> <> .
Stop Freq . . " Stop Freq
2.445000000 GHz| ' 26000000000 GHz
00 & u|
o CF Step| Start 30 MHz Stop 26.00 GHz CF Step)|
1.000000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
00 | e Man - o
N r ] 9.202 dBm
46,645 dB:
Freq Offset| g 1570 dBm Freq Offset|
e 0 Hz| 25.964 9 GHz -31.594 dBm 0 Hzl
800
Center 2.440000 GHz Span 10.00 MHz A
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) « i »
= starus s status
T=e B Keysight Spectrum Analyzer - AP20225 16 84780/44365, =T
SENSENT] ALIGN AUTO__[12:17:26 AM3an 07, 2023 C & oc | I SENSEINT] [ AGNAUTO [12:8:21 AMIan 07,2023
Vo Type: RM TRacE[ iis¢| Frequency \vg Type: RMS Trece| -3.s¢| Frequency
PNO: Wide == Trig: Free Run Avg|Hold: 1001100 TYPE(M NFE PNO: Fast —»—~ 1rig: Free Run AvglHold: 10/10 TYPEIM
IFGain:Low  #Atten: 40 dB o=tlP IFGain:Low  #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.33 dB Ref Offset 1133 dB
10 dBidiv___Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
ey O Center Freq 200 CenterFreq|
0.0 2.483500000 GHz| ) 13 GHz|
oo 0m
ot StartFreq| - StartFreq|
oo 2478500000 GHz an é 30.000000 MHz
100 00
¢ ! o0 e ‘
o | Stop Freq - o sl i o L, MO Stop Freq|
- 2.488500000 GHz| ) f 26.000000000 GHz|
500 al ‘ ‘
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 957.3 ms (40001 pts) [ 2597000000 GHz|
o S v ute Man) oo FRCrov o pute Man
4N T 2480 25 GHz. 10052 dBm 1N T 2480 0 GHz 9,658 dBm
2 N i 248585GHz 38813 dBm 2 N f 49600GHz 43708 dBm
3N t 248350GHz 41608 dBm Freq Offset 3 N f 74400GHz 46785 dBm FreqOffset
4 OHz 4 N f 256488GHz  -32.207 dBm 0Hz
5 = 5 E
6 6
7 7
8 8
9 9
10 10
11 - 1" 3

sTATUS|

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL

Page 44 of 97

UL LLC

2800 Suite Perimeter Park Dr. Suite B, Morrisville, NC 27560; USA
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This report shall not be reproduced except in full, without the written approval of UL LLC



tel:(919)

REPORT NO: R14634918-E3 DATE: 2023-03-15

FCC ID: PY7-12907W

N2 Lo & k) =3 = X =N
[ senseant ALIGN AUTO _[12:46:18 PMJan 30, 2023 Frequency I SeNsenT] [ ALIGNAUTO [12:48:47 PMJan 30,2023 Froquency
#Avg Type: RMS TRACE] 56 Avg Type: RMS TRACE[T 3456
enter Fre = Trig: FreeRun ‘AvglHold: 100/100 e Center Freq 13 015000000 ?..%zgm _._‘ Trig: Free Run RvgHon 1010 r ‘|
#Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.21 dB Ref Offset 1121 dB
10 dBidiv___Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
0 CenterFreq . CenterFreq
100 2.400000000 GHz| 0o 13015000000 GHez|
oo StartFreq oo StartFreq|
e 2.395000000 GHz| - 30.000000 MHz|
30.0 <> 7 200
400 00— 1 i
. | Stop Freq| . <> <> Stop Freq|
) 2.405000000 GHz| | I ‘ | 26000000000 GHz
500 ‘ 600 |
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 957.3 ms (40001 pts) | 2597000000 GHz|
I S R A [puto Man T~ FUiCTon [ FUNCToNWDIR[ FUNCTIONVALUE ] Man
4N T 240225 GHz 10.608 dBm 1N T 24020 GHz 9109 dBm
2 N f 240000GHz 42601 dBm 2 N f 48040 GH: 45733 dBm
3N f 239717GHz 38951 dBm FreqOffset 3 N f 72060GHz 45800 dBm FreqOffset
H L OHz - N f 257844GHz  -32.605 dBm oHz
6 6
7 7
8 8
9 9
10 10
1 - 1 -
= starus s status
Wvgh&sa:dmmﬂnamu szuzumxmwwmon—ccm =S Kﬂs\qmiv«lwm Ani?yxv Avmms»ssczm;ss MOR-CON2 =
T [75¢ T senseanT ALIGN AUTO__[02:23:03 PMJan = [ SENSEINT] [ AIGNAUTO _[02:24:35 PMJan 30, =
enter Freq 2 440000000 GHz #Avg Type: RMS TR reduency Center Freq 3 015000000 GHz #Avg Type: RMS TRace] requency
PN Wide 5= Trig: Free Run AvglHold: 1001100 T PNO: Fast —»— Trig: Free Run Avg|Hold: 10/10
FGain:Low  #Atten: 40 dB Sl \FGainlow  #Atten: 40 dB
Auto Tune| Auto Tune
Ref Offset 11.21 dB Ref Offset 1121 dB
10 dBidiv - Ref 30.00 dBm 10 dBidiv___Ref 30.00 dBm
Log Log
CenterFreq| 20 CenterFreq|
200 2.440000000 GHz| 1 GHe|
<> 000
oo 0
StartFreq StartFreq|
0.00 2.435000000 GHz| @0 30.000000 MHz|
10 \
. a0 Qliin :
Stop Freq| . . Aepl i ) g | sk Stop Freq|
2.445000000 GHz| | f 26000000000 GHz
200 & J[
o CF Step| Start 30 MHz op 26.00 GHz, CF Step)|
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
A Man| = Auto Man|
o8 1N f 2.440 0 GHz 8.273 dBm
2 N f 48800GHz 42387 dBm
50 FreqOffset 3N f 7.320 0 GHz 46339 dBm FreqOffset|
OHz N f 259818GHz  -32324dBm 0Hz
. : E
500 7
8
9
Center 2440000 GHz Span 10.00 MHz o |
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) « i »
= starus sa status
[ 3 e e =]
[ senseant ALIGN AUTO__[02:31:16 PM3an 30,2023 50 I SENSEINT] I 02:32:27 P Jan 30, 2023
#Avg Type: RMS T 5|  Frequency Center Freq 13. 015000000 GHz ] #Avg Type: RMS TRACE s¢| Frequency
= Trig: FreeRun Avg|Hold: 1001100 PNO: Fast —»= Trig: Free Run Avg|Hold: 10/10 b |
#Atten: 40 dB IFGain:Low #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.21 dB Ref Offset 1121 dB
10 didiv__Ref 30.00 dBm 10 deidiv__Ref 30.00 dBm
Log Log
2 O CenterFreq| 200, CenterFreq|
10.0 2.483500000 GHz| X GHz
e StartFreq 0 StartFreq|
o - 2478500000 GHz a0 ¢ 30.000000 MHz
100 - o 00
p ) . ‘ - 0 g :
o Stop Freq - O Stop Freq|
) 2.488500000 GHz| - 26000000000 GHz
Center 2.483500 GHz Span 10.00 MHz, CF Step| 'Start 30 MHz Stop 26.00 GHz CF Step
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9.6.2. BLE (2Mbps)

oo e B Keysight Spectrum Analyzer - AP20225 16 S4T40/44365, [E=m[r=
SENSENT] ALLGN AUTO . w (750 o | I SENSEINT] [ AIGNAUTO [12i24:35 AnJan 07,
#Avg Type: RMS Frequency #Avg Type: RMS o 3isg|  Freauency
== Trig: FreeRun ‘AvglHold: 100/100 NFE—PRO:Fast = Trig: FreeRun AvglHold: 10/10 r
#Atten: 40 dB IFGain:Low #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.33 dB Ref Offset 11.33 dB
10 dBidiv__Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
x O CenterFreq . CenterFreq
100 2.400000000 GHz| 0o 13015000000 GHez|
oo / StartFreq oo StartFreq|
e 2:391000000 GHz| " — 30.000000 MHz|
ol s ool o
. Stop Freq . <> Stop Freq|
’ 2409000000 GHz ! | 26.000000000 GHez|
800 60, J‘i ‘ ‘ ‘ |
Center 2.400000 GHz Span 18.00 MHz, Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
R S Man v T Man
4N T 2401998 GHz 9.377 dBm 1N T 24020 GHz 4045 dBm
2 N i 2400000GHz  -23785 dBm 2 N f 48040GHz  43925dBm
3N f 2399982GHz  -23782dBm FreqOffset 3 N f 72060GHz 42806 dBm FreqOffset
4 | OHz @ N f 241269GHz 30798 dBm 0Hz
6 6
7 7
8 8
9 9
10 10
1 - 1 -
se starus s status
Keysight Spectrum Analyzer - AP2022.8.16 84740/44385, =T ] Keyeight Spectram Analyzer - AP20225 16 84740/44369, =T
L] r_]72 oc [ senseanT ALGUATO_ 1227556 Wan 07,2083 [ Lo r w 50_oC | SENSEINT] [ AIGNAUTO _[12:26:46 AMJan 07, T Frequency |
enter Freq 2.440000000 GHz vg Type: RMS R requency Center Freq 13.015000000 GHz ] #Avg Type: RMS TRAcE] requency
NFE PNO:Wide 5= Trig: Free Run AvglHold: 1001100 T NFE PNO: Fast —»— Trig: Free Run Avg|Hold: 10/10
IFGain:Low  #Atten: 40 dB o=l IFGain:Low  #Atten: 40 oerlP
Auto Tune| Auto Tune
Ref Offset 11.33 dB Ref Offset 1133 dB
10 dBidiv - Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq| 20 Center Freq|
200 2.440000000 GHz| ) 1 GHe|
[ 000
oo 10
StartFreq StartFreq|
0.00 2.431000000 GHz| @0 30.000000 MHz|
. w0 Ol
Stop Freq| . . . o sl Stop Freq|
2.449000000 GHz| ! 26000000000 GHz
200 600
o CF Step| Start 30 MHz Stop 26.00 GHz CF Step)|
1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
Auto Man| Auto
! I A
o 1N f 2.440 0 GHz 9.988 dBm
2 N f 48800GHz  42845dBm
a0 FreqOffset 3N f 73200GHz 42261 dBm FreqOffset
OHz @ N f 253897GHz  -31.065 dBm 0Hz
. : E
500 7
8
9
Center 2440000 GHz Span 18.00 MHz o |
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) « i »
= starus sa sTatus|
B KeysightSpectrum Analyz =T B Keysight Spectrum Analyzer - AP20228 16 84740/44365, =Tl
[ senseant ALIGN AUTO [ 12:34:08 AMJan 07, 2023 C & 750 bc I SENSEINT] ALIGN AUTO__ [ 12:34:50 AMJan 07, 2023
. g Type: RM T 55| Frequency Center Freq 13.015000000 GHz . #Avg Type: RMS TRACE] s¢| Frequency
de —— Trig: FreeRun Avg|Hold: 1001100 VPE|M NFE PNO: Fast —+— 1rig: Free Run AvglHold: 10/10 “ |
#Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerl?
Auto Tune| Auto Tune|
Ref Offset 11.33 dB Ref Offset 1133 dB
10 dgidiv__Ref 30.00 dBm 10 deidiv__Ref 30.00 dBm
Log Log
2 CenterFreq| 2. ‘| J CenterFreq|
100 2.483500000 GHz| GHe|
000 o 1
oo StartFreq 0 StartFreq|
oo 2474500000 GHz a0 30.000000 MHz
100 00
100 e ’ 0 <w> - . - 10 O O . :
o Stop Freq - \ Stop Freq|
. 2.492500000 GHz| - | 26000000000 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 1.000 ms (1001 pts)| 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
Auto Man| = Auto Man|
L x ___
4N 1 2479 990 GHz 9777 dBm 1N T 2480 0 GHz 3.807 dBm
2 N i 2487046GHz  -37.753 dBm 2 N f 49600GHz 465566 dBm
3N f 2483500GHz 40,019 dBm Freq Offset 3 N f 74400GHz 45044 dBm FreqOffset
4 OHz @ N f 259799GHz  -32.648 dBm 0Hz
5 = 5 E
6 6
7 7
8 8
9 9
10 10
11 - 1" 3
starus = status

=

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL

Page 46 of 97

UL

LLC

2800 Suite Perimeter Park Dr. Suite B, Morrisville, NC 27560; USA

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

TEL:(919) 549-1400


tel:(919)

REPORT NO: R14634918-E3 DATE: 2023-03-15
FCC ID: PY7-12907W

(=SR] ) [E=NED|
E (3 oc SENSENT] ALIGN AUTO[02138:44 PMJan 30, 2023 Frequency [ & (550 oc] T SENSEINT] T Gl AUTO [02:40:44 P an 30,2023 Freauency
#Avg Type: RMS TRACE[TD3 45 6 #Avg Type: RMS TRaCE[T355 6
EXVENRIETRE SNSRI 1. .. run ‘AvglHold: 100/100 ™ } v NFE PN Fast = 1rig: Freoun AvglHold: 10/10 ™ I
#Atten: 4 il IFGainiLow  #Atten: 40 dB oeTlP
et Ot 1121 08 MKkr1 2.401 998 GHZ Auto Tune et Offset 1121 08 MKr4 23.621 8 GHZ] Auto Tune
19 geidiy_Ref 30.00 dBm 10.179 dBm 19 geidy__Ref 30.00 dBm -32.529 dBm
200 . CenterFreq 0. CenterFreq
100 2.400000000 GHz| 00 13015000000 GHez|
000 00
oo — StartFreq oo — StartFreq|
a0 2:391000000 GHz| e . — 30.000000 MHz|
30,0 1 300 A
o Lo b Y .
. Stop Freq . Stop Freq|
i 2.409000000 GHz| ! | | | 26000000000 GHz
500 ea0f ; ! | !
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 1.000 ms (1001 pts) 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Man| Auto. Man|
| I S G
N T 2401998 GHz 10479 dBm 1N T 24020 GHz 6.792 dBm
2 N i 2400000GHz 21614 dBm 2 N f 50903GHz  -37.071 dBm
3N f 2400000GHz 21614 dBm FreqOffset 3 N f 73003GHz  -37.170dBm FreqOffset
4 | OHz -\ f 236218GHz  -32529dBm 0Hz
6 6 |
7 7
8 8
9 9
10 i 10 bl
1 - 1 o
= starus s status
Keysight Spectrum Analyzer - AP2022:8.16,85502/44389, MOR-CON2 [E=E=n Keysight Spectrum Analyzer - AP2022..16,85502/44389, MOR-CON2 [E=N[E=R
[ & [0 oc T senseanT ALIGN AUTO__[02:48:02 PMJan [~ 750 oc] I SENSEAINT] [ AGNAUTO _[02:48:50 PM)an 30,2023
enter Freq 2.440000000 GHz vg Type: RMS ™ Frequency #Avg Type: RMS TRace] s¢| Freauency
NFE PN Wide 5= Trig: Free Run AvglHold: 1001100 el NFE PNO: Fast —»— Trig: Free Run Avg|Hold: 10/10
FGainlow  #Atten: 40 dB oerlP IFGainilow  #Atten: 40 dB
Ref Offset 11.21 dB Mkr1 2.440 018 GHZ] Auto Tune eromettian s Tia 258177 G Auto Tune|
[19gBiciv__Ref 30.00 dBm 10.448 dBm 10 d3idiv__Ref 30.00 dBm -32.468 dBm)|
og
CenterFreq 200 CenterFreq
200 2.440000000 GHz| 0 GHe|
000
’
StartFreq StartFreq|
a0 2431000000 GHz o 30.000000 MHz
: 00
oo StopFreq o0 . v gl . StopFreq
2.449000000 GHz| ‘ ‘ 26000000000 GHz
20 o JI ‘ ‘
o | CF Step| Start 30 MHz Stop 26.00 GHz CF Step)|
1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
Auto Man| Auto Man|
o8 ¥ f 1N f 2.440 0 GHz 6.568 dBm
2 N f 48800GHz 43906 dBm
a0 FreqOffset 3N f 73200GHz  -39.394dBm FreqOffset|
OHz -5 N f 258117GHz  -32468 dBm 0Hz
. : E
800 7
8
9
Center 2440000 GHz Span 18.00 MHz o |
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) « i »
= starus sa status
[BE Keyvignt Spectrum Anslyzer - AP2022.8.16,85502/44389 MOR-CONE == B Keysight Spectrom Analyzer - AP20228 1685502/ 44389 MOR-CONZ =Tl
[ senseant ALIGN AUTO__[03:11:21 PMJan 30,2023 [ oc I SENSEINT] I 03:16:18 PMJan 30, 2023
483500000 GHz . #Avg Type: RMS = 5|  Frequency Center Freq 13.015000000 GHz B} RMS TRACE s¢| Frequency
NFE— PNO:Wide == Trig: Free Run Avg|Hold: 100/100 NFE PNO: Fast == Trig: Free Run AvglHold: 10110 el
#Atten: 40 dB IFGain:Low #Atten: 40 dB oer|P
et Oeet 1121 4B MKr1 2.480 008 GHZ AutoTune et Omeet 1121 48 Mkr4 25,967 5 GHZ] AutoTune
19 geidly_Ref 30.00 dBm 9.629 dBm) [0 geidly__Ref 30.00 dBm -32.372 dBm)|
20 . CenterFreq| 200, CenterFreq|
10.0 2.483500000 GHz 0 X GHe|
000 0
037 o .
e StartFreq 0 StartFreq|
o 2474500000 GHz a0 30.000000 MHz
100 00
400 - - S DU N o S 00 . < <>
o Stop Freq - . Stop Freq|
3 2.492500000 GHz| N ! f | I ! ‘ ‘ 26.000000000 GHz|
) [ -
Center 2.483500 GHz Span 18.00 MHz, CF Ste 'Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
Auto Man| Auto
L _ | —
N 0 008 GHz 9,629 dBm 1N T 2480 0 GHz 5912 dBm
2 N i 2487964GHz  -38703 dBm 2 N f 49600GHz 45954 dBm
3N f 2483500GHz  41.250 dBm FreqOffset 3 N f 74400GHz 44933 dBm FreqOffset
4 OHz ma N f 259675GHz  -32.372dBm 0Hz
5 = 5 E
6 6
7 7
8 8
9 9
10 10
11 - 1" 3
= starus = sTatus

Page 47 of 97

UL LLC
2800 Suite Perimeter Park Dr. Suite B, Morrisville, NC 27560; USA TEL:(919) 549-1400

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


tel:(919)

REPORT NO: R14634918-E3

FCC ID: PY7-12907W

DATE: 2023-

03-15

9.6.3. BLE (

125Kbps)
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