Solutions

TEST REPORT

Report Number: R15103618-E4

Applicant : Sony Corporation
1-7-1 Konan Minato-Ku
Tokyo, 108-0075, Japan

FCCID : PY7-46195Y

EUT Description : LTE/5G Portable Data Transmitter with BT, DTS/UNII
a/b/g/n/ac/ax and GPS

Test Standard(s) : FCC 47 CFR PART 15 SUBPART C: 2024

Date Of Issue:
2024-02-27

Prepared by:
UL LLC
12 Laboratory Dr.
Research Triangle Park, NC 27709 U.S.A.
TEL: (919) 549-1400

Wy
\\\\ [ ///,

SN2
N \— 2
e
%, 7~ [(ACCREDITED)

ol oW CERT #0751.06



REPORT NO: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

REPORT REVISION HISTORY

Issue
Rev. Date Revisions Revised By
V1 2024-02-27 Initial Issue Charles Moody
Page 2 of 113
UL LLC
12 Laboratory Drive, Research Triangle Park, NC 27709, 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: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

TABLE OF CONTENTS
REPORT REVISION HISTORY ......cooeiiiieieemnennnnnnnnnnnnnnnnnnnnnnnssnnnsnsssssssssssssssssssssssssssssssssssssssssnnnnns 2
TABLE OF CONTENTS .....ciiiiiiiiiiiiiisissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnnnnnnnnnnns 3
1. ATTESTATION OF TEST RESULTS ......ooooeieeieeeeeeeeereeenneennnnesnsnsnssssssnnnsnsnnnnsssssssssssssssssnsnns 5
2. TEST RESULTS SUMMARY .....cooiiiiiiiiiiiisisissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnnnnnn 6
3. TEST METHODOLOGY ......coiiiiiissssssss s s s ssssssssssssssssssssssssnssnnnnsnns 6
4. FACILITIES AND ACCREDITATION ......coiiiiiiiiiiiiiiesssssssssssss s s s s s s s s s s s s s ss s s s s s s s s s ssss s s s s s ssssssssnnnns 6
5. DECISION RULES AND MEASUREMENT UNCERTAINTY .....ciiinnnns 7
5.1, METROLOGICAL TRACEABILITY ..ottt sttt as e aaaaeaaaaaaaaaaa s 7
5.2, DECISION RULES........... ettt 7
5.3, MEASUREMENT UNCERTAINTY ..ottt aa s sa s e e aaaeaaaaaaaaaaaaaaaaaens 7
5.4, SAMPLE CALCULATION ...ttt sttt ss s s e e e e s aaa e e e e e e e aaaa e e e e e e e e e aaaaaaaaaaens 7
6. EQUIPMENT UNDER TEST ..o s s s s ssssssssssssnnnn s s 8
6.7.  EUT DESCRIPTION .....cooooeeeeeeeeeeeeeeeeessssssssssssssssssssnsssssssssnnnnnsnnnnnnns 8
6.2.  MAXIMUM QUTPUT POWER.......oooeeeeeeeeeeeeeeeeeeeetaaaassssssssssssssssssssnssssssssssnnnnnnnnnnnnns 8
6.3. DESCRIPTION OF AVAILABLE ANTENNAS .......oooeeeeeeeeeeeeeeeeeeeeeisassnnnnne 8
6.4. SOFTWARE AND FIRMWARE ........ooooeeeeeeeeeeeeeeeeeeeaaassaasasssssssssssssssssnssssssnnnsnnnnnnns 8
6.5. WORST-CASE CONFIGURATION AND MODE .........ccooommeiieeeeeeeeeeee e 9
6.6. DESCRIPTION OF TEST SETUP.......oo oo 10
7. TEST AND MEASUREMENT EQUIPMENT ... rr e s e e s 11
8. MEASUREMENT METHODS ... irrrr s s e s s e e s nmm s s e e 15
9. ANTENNA PORT TEST RESULTS .......ccoiiiiiiiiiiiirisisssssssss s s ss s s s s s s s ss s s s s s s s s s s s s s s s s s s s s se s s s s s snnsnnens 16
9.1 ONTIME AND DUTY CYCLE ........ oo 16
9.2, 20 AB BANDWIDTH. ...ttt 17
9.21. BLUETOOTH BASIC DATA RATE GFSK MODULATION ....ccoiiiiiiiiiiieeeeeeeeeeeenn 17
9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION......cccceeeiiiiieeeennn. 19
9.3. HOPPING FREQUENCY SEPARATION ... 20
9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION .....ccoiiiiiiiiieieeeeeeeeeeeennn 20
9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION......cccceeeiiiiaeaaannn. 22
9.4. NUMBER OF HOPPING CHANNELS..........oo et 24
9.41. BLUETOOTH BASIC DATA RATE GFSK MODULATION ......oiiiiiiiiiiieeieieeeeeeennn 24
9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION.........ccuuuuuminnnnnnns 29
9.5.  AVERAGE TIME OF OCCUPANCY ...ttt 33
9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION ......cciiiiiiiiiiiiieieeeeennn 33
Page 3 of 113

UL LLC

12 Laboratory Drive, Research Triangle Park, NC 27709, 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: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION..........cccccvvrvernne 37

9.6. QUTPUT POWER.......ooeeeeeeeeeee et 41
9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION .......ccoiviiiiiiiiiieeeeee 42
9.6.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION..........ccccovveeernnn. 43
9.6.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION ........ccccveernee 44

9.7 AVERAGE POWER ..ot 45
9.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION .......ccooiiiiiiiiiiiieeeee 45
9.7.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION..........cccvveeernnn 45
9.7.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION ........ccccveerunee 46

9.8. CONDUCTED SPURIOUS EMISSIONS...........ooomiiieeieeeee e 47
9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION .......ccoiiiiiiiiiiiiieeeee 48
9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION..........ccccovvreenennn. 52

10. RADIATED TEST RESULTS ..ottt s nisss s sssns s sssss s 56
10.1. TRANSMITTER ABOVE 1 GHZ.......ooeeoeeeeee e 58
10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION.........ccccoviiieeiie. 58
10.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION .........ccccoeveeeen. 78
10.2. WORST CASE BELOW 30MHZ .........ccooieeeeeeeeee e 98
10.3. WORST CASE 30-TO00MHZ ... 100
10.4. WORST CASE 18-26 GHZ ...t 104
11. AC POWER LINE CONDUCTED EMISSIONS ...........coociimininrennrss s sssnssenns 108
11.1.1. AC POWER LINE NORM — CHAIN 0 ...ooeiiiiiiiieiiieeee e 109
11.1.2. AC POWER LINE NORM — CHAIN 1 ..o 111

12,  SETUP PHOTOS ..ottt ss s sss s s s as s s s an s s s sann s s 113
END OF TEST REPORT ....oooiiiiiiiiii s sas s s ss s s sss s s ssn s s s ann s s 113

Page 4 of 113

UL LLC
12 Laboratory Drive, Research Triangle Park, NC 27709, 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: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

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

EUT DESCRIPTION: LTE/5G Portable Data Transmitter with BT, DTS/UNII
a/b/g/n/ac/ax and GPS

SERIAL NUMBER: QV77000LJP, QV77006NLY, QV77009KLY
SAMPLE RECEIPT DATE: 2023-12-01 TO 2023-12-26

DATE TESTED: 2024-01-25 TO 2024-02-22
APPLICABLE STANDARDS
STANDARD TEST RESULTS
47 CFR Part 15 Subpart C: 2024 See Section 2

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 Prepared By:

For UL LLC By:

Jeffrey Moser Charles Moody

Operations Manager Engineer

Consumer, Medical and IT Segment Consumer, Medical and IT Segment
UL LLC UL LLC

Page 5 of 113

UL LLC
12 Laboratory Drive, Research Triangle Park, NC 27709, 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: R15103618-E4

FCC ID: PY7-46195Y

DATE: 2024-02-27

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)
2)

Antenna gain and type (see section 6.3)
Cable loss (see sections 9.6 and 9.7)

FCC Clause Requirement Result Comment
Reporting Per ANSI C63.10,
See Comment Duty Cycle purposes only Section 11.6.
See Comment 20dB BW Reporting ANSI C63.10 Sections

purposes only

6.9.2.

15.247 (a)(1)

Hopping Frequency Separation

15.247 (a)(1)(iii)

Number of Hopping Channels

15.247 (a)(1)(iii)

Average Time of Occupancy

Compliant

15.247 (b)(1)

Output Power

None

See Comment

Average Power

Reporting
purposes only

Per ANSI C63.10,
Section 11.9.2.3.2.

15.247 (d)

Conducted Spurious Emissions

15.209, 15.205

Radiated Emissions

Compliant

15.207

AC Mains Conducted Emissions

None

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC 47 CFR Part 2,
FCC 47 CFR Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
and KDB 414788 D01 Radiated Test Site v01r01.

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
RTP, NC 27709, U.S.A

Building:

2800 Perimeter Park Dr. Suite B
Morrisville, NC 27560, U.S.A

uSo0067

2180C

27265

825374
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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
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 dBuV
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6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a LTE/5G Portable Data Transmitter with BT, DTS/UNII a/b/g/n/ac/ax and GPS.
This report covers the full emissions testing of the Bluetooth radio.

6.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
Chain 0
2402 - 2480 Basic GFSK 11.42 13.87
2402 - 2480 Enhanced DQPSK 13.75 23.71
2402 - 2480 Enhanced 8PSK 14.15 26.00
Chain 1
2402 - 2480 Basic GFSK 10.99 12.56
2402 - 2480 Enhanced DQPSK 13.57 22.75
2402 - 2480 Enhanced 8PSK 14.16 26.06

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 WLAN Main/Bluetooth#1 Monopole 2402-2480 -1.58
1 WLAN Sub/Bluetooth#2 Monopole 2402-2480 -3.32

6.4. SOFTWARE AND FIRMWARE

The software version used during testing was 0.162.
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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 average output power as
worst-case scenario.

Band edge and radiated emissions between 1GHz and 18 GHz were performed with the EUT set
to transmit at the highest power on low and high channels, with mid channel added for radiated
emissions. Bandedge and spurious emissions were run at GFSK and 8PSK to cover DQPSK.
The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that Y orientation was worst-case orientation for chain 0 and chain 1. Therefore, all
final radiated testing was performed with the EUT in Y orientation for both chains.

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

GFSK mode: DH5
8PSK mode: 3-DH5
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6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Support Lenovo T14 Gen3 PF4FKVWW N/A
Laptop
Support Lenovo T14 Gen3 PF4FKVZE N/A
Laptop
Support Lenovo Yoga 7 PF49WDF9 PDIAX211NG
Laptop
Support Dell Inspiron 15 2SFMJP3 N/A
Laptop
AC Adapter Sony XQZ-UC1 3223W09206247 N/A
AC Adapter Sony XQz-UC1 1821W34209802 N/A
Laptop AC
Adapter Lenovo ADLX65YDC2D | 8SSA10R16970D1SG35A13LV N/A
Laptop AC CN-OKPVMF-DES00-22N-
Adapter Dell DAG5NM191 AUNO-AGD N/A
RJ45 Adapter Best Buy BE-PA3UGE N/A N/A
/O CABLES
1/0 Cable List
# of Cable
C:I;Ie Port Identical Co_rlr_ne:tor Cable Type Length Remarks
. Ports o (m)
1 USB-C 1 USB Shielded <qm | Usedto Connect EUT to
AC Mains.
2 RJ-45 1 RJ-45 Shielded <3m Connected from EUT to
support laptop
3 HDMI 1 HDMI Shielded <3m Connected from EUT to
support laptop
4 USB-C 1 USB-C Shielded <gm | Connectedfrom EUTto
support laptop
TEST SETUP

The EUT is connected to a support laptop during testing. Test software exercised the radio card.

SETUP DIAGRAMS

Please refer to R15103618-EP3 for setup diagrams
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DATE: 2024-02-27

7. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment Used - Wireless Conducted Measurement Equipment
Equipment ID |Description Manufacturer| Model Number | Last Cal. | Next Cal.
Common Equipment
Conducted Room 2
Keysight
90410 Spectrum Analyzer Technologies N9030A 2023-06-14 | 2024-06-14
Fisher
238710 Environmental Meter Scientific 15-077-963 2023-06-27 | 2024-06-27
Real-Time Peak Power Sensor
211056 50MHz to 8GHz Boonton RTP5000 2023-08-01 | 2024-08-01
Real-Time Peak Power Sensor
211057 50MHz to 8GHz Boonton RTP5000 2023-08-01 | 2024-08-01
SOFTEMI Antenna Port Software UL Version 2023.2.16 NA NA
Power Software | Boonton Power Analyzer Boonton Version 3.0.13.0 NA NA
Attenuators
SMA Coaxial 10dB Attenuator
**226561 25MHz-18GHz CentricRF C18S2-10 2023-02-16 | 2024-02-16
SMA Coaxial 10dB Attenuator
**226563 25MHz-18GHz CentricRF C18S2-10 2023-02-16 | 2024-02-16
Cables
Carlisle
Micro-Coax UTIiFLEX Cable Interconnect | UFA147A-2-0360-
**CBL091 Assembly, Low Loss,40Ghz Technologies 200200 2023-02-17 | 2024-02-17
Carlisle
Micro-Coax UTiFLEX Cable Interconnect | UFA147A-2-0360-
**CBL092 Assembly, Low Loss,40Ghz Technologies 200200 2023-02-17 | 2024-02-17

**NOTE: Testing on this equipment was performed prior to the calibration expiration date.

Therefore, at the time of testing, all equipment was in calibration.
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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 [2023-04-04(2024-04-04
179892 Environmental Meter Fisher Scientific 15-077-963 2023-07-26|2024-06-31
LISN, 50-ohm/50-uH, 250uH | Fischer Custom| FCC-LISN-50/250-25-
80391 2-conductor, 25A Com. 2-01 2023-07-31{2024-07-31
EMI Test Receiver 9kHz- Rohde &
75141 7GHz Schwarz ESCI 7 2023-08-01{2024-08-01
Transient Limiter, 0.009-
52859 100MHz Electro-Metrics EM-7600 2023-04-04{2024-04-04
PS214 AC Power Source Elgar CW2501M 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
84681 cable. UL C63.4 2023-09-18[2024-09-18
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville —
Chamber 4)
Eo:glp. Description Manufacturer Model Number | Last Cal. Next Cal.
1-18 GHz
Double-Ridged
89509 Waveguide Horn ETS Lindgren 3117 2023-05-23 | 2025-05-23
Antenna, 1to 18
GHz
18-40 GHz
Horn Antenna, 18-
204704 Com-Power AH-826 2023-07-20 | 2025-07-20
26.5GHz
Gain-Loss Chains
207640 fgg}j‘z’ss string: 1- Various Various 2023-05-17 | 2024-05-17
Gain-loss string: . .
225795 18-40GHz Various Various 2023-05-17 | 2024-05-17
Receiver &
Software
197955 Spectrum Analyzer Rohde & Schwarz ESW44 2023-04-10 | 2024-04-10
81018 Spectrum Analyzer Agilent E4446A 2023-08-01 | 2024-08-01
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional
Equipment used
241204 ,\E/I”e‘;'erf”me”ta' Fisher Scientific 15-077-963 | 2023-09-05 | 2025-09-05
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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.
1-18 GHz
Double-Ridged
206211 Waveguide Horn ETS Lindgren 3117 2023-04-06 | 2024-04-06
Antenna, 1to 18
GHz
Gain-Loss Chains
91979 Sl oos string: - Various Various 2023-05-16 | 2024-05-16
Receiver &
Software
206496 Spectrum Analyzer Rohde & Schwarz ESW44 2023-03-24 | 2024-03-24
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional
Equipment used
241205 Environmental Meter Fisher Scientific 15-077-963 2023-09-05 | 2025-09-05
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DATE: 2024-02-27

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville —

Chamber 2)
Eo:glp. Description Manufacturer/Brand| Model Number Last Cal. Next Cal.
0.009-30MHz
65682 ﬁc“ve Loop ETS-Lindgren 6502 2023-10-03 | 2024-10-03
ntenna
30-1000 MHz
85717 Flybrid Broadband | 5ol Sciences Corp. JB1 2023-03-01 | 2024-03-01
ntenna
1-18 GHz
Double-Ridged
86408 Waveguide Horn ETS Lindgren 3117 2023-06-19 | 2025-06-19
Antenna, 1to 18
GHz
Gain-Loss Chains
Gain-loss string: . .
91975 0.009-30MHz Various Various 2023-06-06 | 2024-06-06
Gain-loss string: . .
91978 25-1000MHz Various Various 2023-06-06 | 2024-06-06
91977 ?;gﬂ‘z’ss string: 1- Various Various 2023-06-06 | 2024-06-06
Receiver &
Software
**197954 Spectrum Analyzer Rohde & Schwarz ESW44 2023-02-02 | 2024-02-02
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional
Equipment used
239540 Environmental Fisher Scientific 15-077-963 | 2023-07-19 | 2025-07-19

Meter

**NOTE: Testing on this equipment was performed prior to the calibration expiration date.
Therefore, at the time of testing, all equipment was in calibration.
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8. MEASUREMENT METHODS

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

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

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

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

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

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

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

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

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

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

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2
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9. ANTENNA PORT TEST RESULTS
9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE

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

Mode ON Time | Period | Duty Cycle| Duty 1/T

B X Cycle | Minimum VBW
(msec) |(msec)| (linear) (%) (kHz)
Bluetooth GFSK 2.895 3.750 0.772 77.20 0.345
Bluetooth 8PSK 2.895 3.750 0.772 77.20 0.345

—
2023216 85502 MOR-CON2 [ Keysight Spectrum Analyzer - AP2023.216 85502, MOR-CON2 |5 )
[ w® 0C I SENSEINT] ALIGN AUTO__09:19:58 AMFeb 07,2024 = R [s0a_oc SENSEINT [ Ao aUTo =
[Center Freq 2.441000000 GHz ) #Avg Type: RMS TRcE] 56 requency Center Freq 2.441000000 GHz . #hvg Type: RIS requeney
PNO: Fast —»= Trig: Free Run AvglHold: 1/1 BNO: Fast —>= Trig: FreeRun AvglHold: 111
IFGaindlow  #Atten: 30 dB IFGaiLow  #Atten: 30 dB
Auto Tune| Auto Tune|
10 didiv__ Ref 20.00 dBm 10 dBidiv__Ref 20.00 dBm
Log ‘ Log
Center Freq| CenterFreq|
000 Q Q () 2441000000 GHz| 0 O g = 2.441000000 GHz
StartFreq)| ! StartFreq|
2441000000 GHz| o 2.441000000 GHz
.
Stop Freq)| o Stop Freq|
2441000000 GHz| - 2.441000000 GHz
Center 2.441000000 GHz Span 0 Hz. CF Step| Center 2.441000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz 8.000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 15.00 ms (1001 pts) 8.000000 MHz|
[dvooarclsc] % ] T Fucron CTIoN VDT STy o Man [ewooerelsel —————— T —~ ] FORCTON WO FonCTONvALE. il e Man
1 42 t (A 2895ms (A)  1.318dB 1 A2 t (A) 2895ms (A) _ 4016dB
2 N t 2670ms -2.553 dBm 2 N t 2970 ms -3.651 dBm
8 A2 t (A 3750 ms (A) 0.038dB FreqOffset 3l A2 t (A 3750ms (A)  -0.029dB FreqOffset
4 OHz| 4 0Hz
5 5
6 6
7 7
8 8
9 9
10 10
1 11
status usa status

Note: The DCCF used was calculated based on the worst case on-time when the device transmits DH5
packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per channel). In this mode, the
device will have a maximum of 2 hops on a channel in 100ms or 2x 3.125 ms = 6.25 ms on any
channel. Therefore, 20log(6.25 / 100) = - 24dB.
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tel:(919)

REPORT NO: R15103618-E4

FCC ID: PY7-46195Y

DATE: 2024-02-27

9.2.

LIMITS

20 dB BANDWIDTH

None; for reporting purposes only.

TEST PROCEDURE

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

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Chain 0
Channel Frequency 20dB Bandwidth

(MHz) (MHz)

Low 2402 0.938

Mid 2441 0.934

High 2480 0.950
E KeysigmsremumrAnalymv:rAizﬂE{ lussazMncho‘Nz e

[Conter Freq 2441000000 GFz ] ,_ s : Froquency
PNo-Wide == Trig: Free Run Avg|Hold: 20/20 e
IFGainow  #Atten: 30 dB o
Ref Offset 10.58 dB. futo Tune
l%gsldw Ref 20.00 dBm
CenterFreq
2441000000 GHz
StartFreq|
} 0 2.440000000 GHz
X

Stop Freq|
2.442000000 GHz
CF Step)|
200.000 kHz
Man
Freq Offset|
0 Hz|

Center 2.441000 GHz Span 2.000 MHz|

[#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)|

MID CHANNEL
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tel:(919)

REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

Chain 1

20dB Bandwidth

Channel Frequency
(MHz) (MHz)
Low 2402 0.946
Mid 2441 0.950
High 2480 0.938
E Keysight Spectrum Analyzer - AP2023 216,85502MOR.CONZ =
o _
m%‘ Trig: Free Run E;?HDI/::! S0
IFGain:Low #Atten: 30 dB Auto Tune|
Ref Offset 10.54 dB
l%gsldw Ref 20.00 dBm
CenterFreq

2480000000 GHz|

X

StartFreq|
Y 2.479000000 GHz

Stop Freq|
2.481000000 GHz

CF Step)|

200.000 kHz|
Man|

Freq Offset|
0 Hz|

Center 2.480000 GHz
[#Res BW 22 kHz

#VBW 68 kHz

Span 2.000 MHz|
Sweep 1.267 ms (1001 pts)|

HIGH CHANNEL
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tel:(919)

REPORT NO: R15103618-E4

FCC ID: PY7-46195Y

DATE: 2024-02-27

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Chain 0

Chain 1

Channel Frequency 20dB Bandwidth
(MHz) (MHz)
Low 2402 1.348

Mid

2441

1.312

High

2480

1.344

[E=E[E
#Avg Type: RS Frequency
Avg|Hold: 20/20
Auto Tune|
Ref Offset 10.58 dB
10 dBidiv Ref 20.00 dBm
Log
CenterFreq
2.441000000 GHz
StartFreq
2.440000000 GHz
o >X< <> Stop Freq|
2.442000000 GHz
CF Step)|
200.000 kHz
Man
. Freq Offset|
0 Hz|
Center 2.441000 GHz Span 2.000 MHz
[#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)|
satus
Channel Frequency 20dB Bandwidth
(MHz) (MHz)
Low 2402 1.352

Mid

2441

1.332

High

2480

1.328

Keysight Spectrum Analyzer - AP2023.2:16,85502,MOR-CON2 [E=8[eD
[ 500 _DC | [ SENSENT [ AfGNAUTo  [10:421 "
ICenter Freq 2.480000000 GHz ) #Avg Type: RMS requency
BN Wide == Trig: Free Run Avg|Hold: 20/20
IFGainlow  #Atten: 30 dB
Auto Tune|
Ref Offset 10.54 dB.
10 dBidiv Ref 20.00 dBm
Log
CenterFreq
2.480000000 GHz
StartFreq
o 2479000000 GHz
W/
K ¢
Stop Freq|
2.481000000 GHz
CF Step)|
200.000 kHz
Man
Freq Offset|
0 Hz|
Center 2.480000 GHz Span 2.000 MHz

[#Res BW 22 kHz
usa.

#VBW 68 kHz

Sweep 1.267 ms (1001 pts)

HIGH CHANNEL
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REPORT NO: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

9.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)

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

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

TEST PROCEDURE

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

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

CHAIN 0
B Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 @\ﬁl@_
RF |soe bc | | | SENSE:INT] [ ALIGN AUTO  [10:51:23 AM Feb 07, 2024
|Center Freq 2.441500000 GHz | #Avg Type: RMS TAcE[ 2375 6 Frequency
PNO: Wide 0 1rig: Free Run Avg|Hold:>100/100 TYPE[M sy
IFGain:Low #Atten: 40 dB DET
Auto Tune
Ref Offset 10.58 dB
10 dBidiv.  Ref 30.00 dBm
Log
Center Freq(|
200 2.441600000 GHz,
100
StartFreq||
- 2.439000000 GHz
Ao Stop Freq||
2.444000000 GHz
200
CF Step
o 500.000 kHz
Auto Man
-40.0
Freq Offset
400 0 Hz
600
Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VEBW 910 kHz Sweep 2.533 ms (1001 pts)
MSG STATUS
HOPPING FREQUENCY SEPARATION PLOT
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tel:(919)

REPORT NO: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

CHAIN 1
B Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 ==
| RF |soe bc | | | SENSE:INT] [ ALIGN AUTO  [11:56:09 AM Feb 07, 2024
Center Freq 2.441500000 GHz \ #Avg Type: RMS Trace[ 55| Frequency
PNO: Wide 5 171g: Free Run Avg|Hoeld:>100/100 TYPE[MAARMMARAA
IFGain:Low #Atten: 40 dB DET|F
AMkr1 1.000 MHz|[ ~ AutoTune
Ref Offset 10.54 dB
10 dB/div  Ref 30.00 dBm 0.079 dB
JLog
Center Freq(]
200 2.441500000 GHz|
_y ¢ S
StartFreq(]
oo 2.439000000 GHz|
no Stop Freq|]
2.444000000 GHz|
200
CF Step
o 500.000 kHz
Auto Man
400
Freq Offset
00
0O Hz
600
Center 2.441500 GHz Span 5.000 MHz
Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
IMSG STATUS
HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

CHAIN 0

11.0

1n.0

a.00

&.00

.00

6.00

a.00

4.00

300

MSG

E Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 \il\iI@_I
| RF [s00 bpC | | [ SENSE:INT] | ALIGN AUTO  [01:08:09 PMFeb 07, 2024
|[Center Freq 2.441500000 GHz | . #Avg Type: RMS mce[o3isg|  Frequency
PNO: Wide 0 1rig: Free Run Avg|Hold:>100/100 TYPE|M iy
IFGain:Low #Atten: 40 dB DET)
Auto Tune
Ref Offset 10.58 dB
1 dBidiv Ref 12.00 dBm
Log
Center Freq(|

2.441600000 GHz

2.439000000 GHz

StartFreq||

2.444000000 GHz

Stop Freq||

Auto

CF Step
500.000 kHz
Man

Freq Offset
0O Hz

Center 2.441500 GHz
#Res BW 300 kHz

#VBW 910 kHz

Span 5.000 MHz
Sweep 2.533 ms (1001 pts)

STATUS

HOPPING FREQUENCY SEPARATION PLOT

Since output power is <125mW (21dBm), Separation can be > 2/3 20dB BW

Output Separation|20dB BW| 2/3 dB BW | Margin
Power (dBm)| (MHz) (MHz) (MHz) (MHz)
13.61 1.000 1.312 0.875 -0.125
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REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

CHAIN 1

B Keysight Spectrum Analyzer - AP2023.2.16,85502 MOR-CON2 [P (]
| RF |soe bc | | SENSE:INT] [ ALIGN AUTO  [01:33:17 PMFeb 07, 2024 F
Center Freq 2.441500000 GHz \ #Avg Type: RMS TRACE 56 requency
PNO: Wide (o 1rig: Free Run Avg|Held:>100/100 TYPE| M AR
- ——
IFGain:Low #Atten: 40 dB DET
Auto Tune
Ref Offset 10.54 dB
1 dBidiv Ref 12.00 dBm
Log
Center Freq(]
na 2.441500000 GHz
10.0 f+—1hfq e s
>V< StartFreq||

Q.00

600

2.439000000 GHz

700

B.00

2.444000000 GHz

Stop Freq||

A00

Auto

CF Step
500.000 kHz
Man

400

00

Freq Offset
0O Hz

#Res BW 300 kHz

MSG

Center 2.441500 GHz

#VBW 910 kHz

Span 5.000 MHz
Sweep 2.533 ms (1001 pts)

STATUS

HOPPING FREQUENCY SEPARATION PLOT

Since output power is <125mW (21dBm), Separation can be > 2/3 20dB BW

Output Separation|20dB BW| 2/3 dB BW | Margin

Power (dBm)| (MHz) (MHz) (MHz) (MHz)

13.74 1.000 1.332 0.888 -0.112
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REPORT NO: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

9.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (1) (iii)

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

TEST PROCEDURE

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

Normal Mode: 79 Channels Observed

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

CHAIN 0
B Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 =]
| RF |soa bc | | | sense:nT| | ALIGN AUTO | 10:49:22 AMFeb 07, 2024
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr Tace[l -5 s ¢|  Frequency
PNO: Fast 50 119: FreeRun Avg[Hold:>100/100 TYPE[MWAARAAY
IFGain:Low Atten: 30 dB DeT|P
Auto Tune|
Ref Offset 10.58 dB
10 de/div - Ref 30.00 dBm
Log
Center Freq|
00 2.440000000 GHz|
. -

StartFreq|
0w 2.390000000 GHz|
oo StopFreq

2.490000000 GHz|
=200
CF Step
o0 10.000000 MHz
Auto Man
40,0 brprtrae
Freq Offset
50,0
0 Hz|
-60.0
Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms {1001 pts)
IMSG STATUS
100MHz SPAN
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REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

BE Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 = ==
| RF [s0e boc | | | SENSE:INT| | ALIGN AUTO  [10:41:53 AMFeb 07, 2024 F
[Center Freq 2.415000000 GHz ] #Avg Type: RMS RACE[T2355 5 requency
PNO: Wide 0 1rig: FreeRun Avg|Hold:>100/100 v | --------
IFGain:Low Atten: 30 dB peT|P
Auto Tune|
Ref Offset 10.58 dB
10 dB/div Ref 30.00 dBm
Log
Center Freq|
00 2.415000000 GHz|
10.0
StartFreq
0o 2.400000000 GHZ|
o Stop Freq
2.430000000 GHz|
200
a00 b— CF Step
3.000000 MHzZ|
Auto Man
400
Freq Offset|
500
0 Hz|
600
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG
30MHz SPAN, SEGMENT 1 OF 3
BE Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 =0 =R =
| RF [soe oc | | | SENSE:INT| | ALIGN AUTO  [10:44:17 AMFeb 07,2024 F
[Center Freq 2.445000000 GHz | #Avg Type: RMS TRAGETT 3 2 5 requency
PNO: Wide 0 1rig: FreeRun Avg|Hold:>100/100 R | -----
IFGain:Low Atten: 30 dB oeTlP
Auto Tune|
Ref Offset 10.58 dB
10 dB/div Ref 30.00 dBm
Log
Center Freq|
00 2.445000000 GHz|
10.0
StartFreq
0o 2.430000000 GHZ|
o Stop Freq
2.460000000 GHz|
200
00 CF Step
3.000000 MHzZ|
Auto Man
400
Freq Offset|
500
0 Hz|
600

Start 2.43000 GHz
Res BW 300 kHz

#VBW 910 kHz

Stop 2.46000 GHz

Sweep 1.000 ms (1001 pts)

IMSG

STATUS

30MHz SPAN, SEGMENT 2 OF 3
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REPORT NO: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

BN Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 ===
| RF [s0e boc | | | SENSE:INT| | ALIGN AUTO  [10:47:39 AMFeb 07, 2024 F
[Center Freq 2.475000000 GHz #Avg Type: RMS TRAGETT 232 5 6 requency
PNO: Wide o 1rig: Free Run Avg|Hold:>100/100 T |
: - P
IFGain:Low Atten: 30 dB DET|
Auto Tune|

Ref Offset 10.56 dB
1L(‘J,gBIdiv Ref 30.00 dBm

Center Freq|
200 2.475000000 GHz|

10.0 i

StartFreq

0.00 2.460000000 GHz

-o0

Stop Freq|

2.490000000 GHz|
-200

00 CF Step
3.000000 MHz
Auto Man
o Freq Offset|
0 Hz|
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG ISTATUS
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

CHAIN 1
B Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 = =R
| RF |soa bc | | SENSE:INT| | ALIGN AUTO  [11:53:18 AMFeb 07, 2024
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRce[T 55| Frequency
PNO: Fast o 119: FreeRun Avg|Hold:>100/100 T |P .....
IFGain:Low Atten: 30 dB DET|
Auto Tune|
Ref Offset 10.54 dB
10 dB/div Ref 30.00 dBm
Log
Center Freq|
200 2.440000000 GHz|
100 - —eoeeem
StartFreq
00 2.390000000 GHz|
-9.15 dbir
o StopFreq
2.490000000 GHz|
200
CF Step
e 10.000000 MHz|
Auto Man
-10.0 -
Freq Offset|
500
0 Hz|
600
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms {1001 pts)
IMSG ISTATUS
100MHz SPAN
B Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 =]
| RF |soa bc | | | sense:nT| | ALIGN AUTO | 10:56:59 AMFeb 07, 2024 Frequency
#Avg Type: RMS TRACE 3456
[Center Freq 2.415000000 GPHNg: Wide T Trig: Free Run AvglHold:>100100 TYPE| M
IFGain:Low Atten: 30 dB DeT|P
Auto Tune|
Ref Offset 10.54 dB
10 dB/div  Ref 30.00 dBm
Log
Center Freq|
200 2.415000000 GHz|
100 e
StartFreq|
0 2.400000000 GHz|
oo StopFreq
2.430000000 GHZ|
200
CF Step
o0 3.000000 MHz
Auto Man
-40.0
Freq Offset
0.0
0 Hz|
€00
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

BE Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 = ==
| RF [s0e boc | | | SENSE:INT| | ALIGN AUTO  [11:48:51 AMFeb 07, 2024 Frequency
#Avg Type: RMS TRACE[1 2 3
’Eenter EIEAPTZ5000000 GPHNé Wide Co Trig: FreeRun Av;lgHo’l,::EMDDMDD v | --------- 56
: - P
IFGain:Low Atten: 30 dB o=
Auto Tune|
Ref Offset 10.54 dB
10 dB/div Ref 30.00 dBm
Log
Center Freq|
00 2.445000000 GHz|
100 ot
StartFreq
0o 2.430000000 GHZ|
o Stop Freq
2.460000000 GHz|
200
CF Step
= 3.000000 MHz
Auto Man
400
Freq Offset|
500
0 Hz|
-60.0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG ISTATUS
30MHz SPAN, SEGMENT 2 OF 3
B Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 ===
| RF |soa bc | | | SENSE:INT] | ALIGN AUTO  |11:51:30 AMFeb 07,2024 Frequency
#Avg Type: RMS
Eenter ERERPIAS 000000 GPHNg Wide Co 1rig: FreeRun Av;lgHo!I,;:iWDHDD TYPE| M+ ¥
: - p
IFGain:Low Atten: 30 dB DET|
Auto Tune|
Ref Offset 10.54 dB
10 dB/div Ref 30.00 dBm
Log
Center Freq|
200 2.475000000 GHz|
100 —
StartFreq|
00 2.460000000 GHzZ|
e StopFreq
2.490000000 GHZ|
200
CF Step
“no 3.000000 MHz|
Auto Man
-40.0
Freq Offset
500
0 Hz|
600
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms {1001 pts)
IMSG ISTATUS
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

CHAIN 0
BN Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 (= ==
| RF [soe bc | | | SENSE:INT] [ ALIGN AUTO  [01:21:57 PMFeb 07,2024
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr R Frequency
PNO: Fast 3 Trig: FreeRun Avg|Hold:>100/100 ™ [o e
IFGain:Low Atten: 30 dB DET|
Auto Tune|
Ref Offset 10.58 dB
10 dB/div  Ref 30.00 dBm
Log
Center Freq|
00 2.440000000 GHzZ|
10.0
StartFreq|
- 2.390000000 GHz
-7.86 dbr
oo Stop Freq|
2.490000000 GHzZ|
200
CF Step
o0 10,000000 MHz
Auto Man
JIaY ) SN T S S
Freq Offset|
500
0 Hz|
600
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms {1001 pts)
IMSG ISTATUS
100MHz SPAN
BE Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 =0 =R =
| RF [soe oc | | | SENSE:INT| | ALIGN AUTO  [01:16:36 PMFeb 07,2024 Frequency
#Avg Type: RMS TRACE! 3
’Eenter Freq 2.415000000 Gpﬂ% Trig: Free Run Av;lgHo’l,::iWDhDD RAL | ¥
: o) b
IFGain:Low Aften: 30 dB o=T|
Auto Tune|
Ref Offset 10.58 dB
10 dB/div Ref 30.00 dBm
Log
Center Freq|
00 2.415000000 GHz|
10.0
StartFreq
0o 2.400000000 GHZ|
o Stop Freq
2.430000000 GHz|
200
CF Step
= 3.000000 MHz
Auto Man
400
Freq Offset|
500
0Hz
600
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG ISTATUS
30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

BE Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 = ==
| RF [s0e boc | | | SENSE:INT| | ALIGN AUTO  [01:18:37 PMFeb 07, 2024 Frequency
#Avg Type: RMS TRACE[1 2 3
’Eenter EIEAPTZ5000000 GPHNé Wide Co Trig: FreeRun Av;lgHo’l,::EMDDMDD v | --------- 56
: - P
IFGain:Low Atten: 30 dB o=
Auto Tune|
Ref Offset 10.58 dB
10 dB/div Ref 30.00 dBm
Log
Center Freq|
00 2.445000000 GHz|
100
StartFreq
0o 2.430000000 GHZ|
o Stop Freq
2.460000000 GHz|
200
CF Step
= 3.000000 MHz
Auto Man
400
Freq Offset|
500
0 Hz|
-60.0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG ISTATUS
30MHz SPAN, SEGMENT 2 OF 3
B Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 ===
| RF |soa bc | | | SENSE:INT] | ALIGN AUTO | 01:20:18 PMFeb 07,2024 Frequency
#Avg Type: RMS
Eenter ERERPIAS 000000 GPHNg Wide Co 1rig: FreeRun Av;lgHo!I,;:iWDHDD TYPE| M+ ¥
: - p
IFGain:Low Atten: 30 dB DET|
Auto Tune|
Ref Offset 10.58 dB
10 dB/div Ref 30.00 dBm
Log
Center Freq|
200 2.475000000 GHz|
100
StartFreq|
00 2.460000000 GHzZ|
e StopFreq
2.490000000 GHZ|
200
CF Step
“no 3.000000 MHz|
Auto Man
-40.0
Freq Offset
500
0 Hz|
600
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms {1001 pts)
IMSG ISTATUS
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

CHAIN 1
B Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 = =R
| RF |soa bc | | | SENSE:INT| | ALIGN AUTO | 01:28:34 PMFeb 07,2024
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRce[T 35| Frequency
PNO: Fast o 119: FreeRun Avg|Hold:>100/100 T |P .....
IFGain:Low Atten: 30 dB DET|
Auto Tune|
Ref Offset 10.54 dB
10 dB/div Ref 30.00 dBm
Log
Center Freq|
200 2.440000000 GHz|
100
StartFreq
00 2.390000000 GHz|
-6 62 dbir
o StopFreq
2.490000000 GHz|
200
CF Step
e 10.000000 MHz|
Auto Man
-10.0 S
Freq Offset|
500
0 Hz|
600
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms {1001 pts)
IMSG ISTATUS
100MHz SPAN
B Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 =]
| RF |soa bc | | | sense:nT| | ALIGN AUTO | 01:23:19 PMFeb 07, 2024 Frequency
#Avg Type: RMS TRACE 3456
’Eenter EER RIS 100000 GPHNg: Wide 50 Trig: Free Run Avg|Held:>100/100 TYPE|MWAAAAAY
IFGain:Low Atten: 30 dB DeT|P
Auto Tune|
Ref Offset 10.54 dB
10 dB/div  Ref 30.00 dBm
Log
Center Freq|
200 2.415000000 GHz|
100 g D e e o e = S e T e
StartFreq|
0 2.400000000 GHz|
oo StopFreq
2.430000000 GHZ|
200
CF Step
o0 3.000000 MHz
Auto Man
-40.0
Freq Offset
0.0
0 Hz|
€00
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

BE Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 = ==
| RF [s0e boc | | | SENSE:INT| | ALIGN AUTO  [01:25:02 PMFeb 07, 2024 F
[Center Freq 2.445000000 GHz | #Avg Type: RMS RAGENT 32 5 5 requency
PNO: Wide 0 1rig: FreeRun Avg|Hold:>100/100 v | -----
IFGain:Low Atten: 30 dB DET|P
Auto Tune|
Ref Offset 10.54 dB
10 dB/div Ref 30.00 dBm
Log
Center Freq|
00 2.445000000 GHz|
10.0 Ty R ey e R e e
StartFreq
0o 2.430000000 GHZ|
o Stop Freq
2.460000000 GHz|
200
00 CF Step
3.000000 MHz
Auto Man
400
Freq Offset|
500
0 Hz|
600
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG ISTATUS
30MHz SPAN, SEGMENT 2 OF 3
B Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 ===
| RF |soa bc | | SENSE:INT] | ALIGN AUTO | 01:27:00 PMFeb 07,2024 F
[Center Freq 2.475000000 GHz ) #Avg Type: RMS 73556 requency
PNO: Wide 0 Trig: Free Run Avg|Hold:>100/100 TYPE|M
IFGain:Low Atten: 30 dB peT|P
Auto Tune|
Ref Offset 10.54 dB
10 dB/div Ref 30.00 dBm
Log
Center Freq|
200 2.475000000 GHz|
10.0 ——
StartFreq|
00 2.460000000 GHzZ|
e StopFreq
2.490000000 GHZ|
200
CF Step
“no 3.000000 MHz|
Auto Man
-40.0
Freq Offset
500
0 Hz|
0.0

Start 246000 GHz
Res BW 300 kHz

Stop 249000 GHz

#VBW 910 kHz Sweep 1.000 ms {1001 pts)

IMSG

STATUS

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R15103618-E4

DATE: 2024-02-27

FCC ID: PY7-46195Y
9.5. AVERAGE TIME OF OCCUPANCY
LIMITS

FCC §15.247 (a) (1) (iii)

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

TEST PROCEDURE

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

occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *

0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

CHAIN 0

Pulse mﬁriﬁf Average Time | ;i | Margin

DH Packet | Width of Occupancy 9

3.16 (sec) (sec)

(msec) (sec)
seconds
GFSK Normal Mode

DH1 0.379 31 0.1175 0.4 -0.2825
DH3 1.630 18 0.2934 0.4 -0.1066
DH5 2.876 12 0.3451 0.4 -0.0549
s l\IIDLjurInsl::rirc:f AHHERS W Limit Margin

DH Packet | Width of Occupancy 9

0.8 (sec) (sec)

(msec) (sec)
seconds
GFSK AFH Mode
DH1 0.379 7.75 0.02937 0.4 -0.3706
DH3 1.630 4.5 0.07335 0.4 -0.3267
DH5 2.876 3 0.08628 0.4 -0.3137
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tel:(919)

REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

ST T B KeysightSpectrum Analyzer - AP2023 216 85502 MOR-CONZ T e
T R 510 oC [ senseant] ALIGN AUTO [ 10:57:31 AMFeb 07,2024
FAvg Type: RMS Frequency [Center Freq 2.441000000 GHz | Trig Delay-2000ps  #Avg Type: RMS Frequency
PNO: Wide —— 111: Video PNO: Wide —+— 1'1g: Video sty
IFGainLow #Atten: 40 dB IFGain:Low #Atten: 40 dB DET|
AMKr1 379.0 ps Auto Tune AMKr1 1.630 ms| Auto Tune
19 gk Ref 30.00 dBm -1.15dB 19 gBidly_Ref 30.00 dBm -0.04 dB
Center Freq Center Freq
2.441000000 GHz 20 2.441000000 GHz|
) 100
StartFreg StartFreq|
- ¢ 'Y 2.441000000 GHz o [ 2.441000000 GHz|
e StopFreq ot StopFreq
2.441000000 GHz 2.441000000 GHz|
10 200
T CF Step 20 CF Step
1.000000 MHz - 1.000000 MHz{
Auto Man lAuto Man
0 400
. Freq Offset o Freq Offset|
OHz 0Hz
60.0 60.0
[Center 2,441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz.
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 pts)
sc s s status
Keysight Spectrum Analyzer [N ectrum Analyzer - AP2023.216,85502, MOR-CON2 [E=RE=E
& s0a oc T_senseanT [ AIGNAUTO [10:55:27 Aveb 07,2024 R 500 oc | T sensean] ALIGN AUTO [ 10:59:33 AMFeb 07,2024
enter Freq 2.441000000 GHz Trig Delay-400.0ps~ #Avg Type: RMS TRACET -3 5 Frequency Center Freq 2.441000000 GHz #Avg Type: RMS TRAGE s¢| Frequency
PNO: Wide —— 1"ig: Video Tl PNO: Wide —— 1'ig: Free Run !
IFGainilow  #Atten: 40 dB o7 \FGain:Low  #Atten: 40 dB
Auto Tune| Auto Tune|
AMkr1 2.876 ms, Ref Offset 1058 dB
10 dBiciv Ref 30.00 dBm -0.09.dB 10 Bidiv_ Ref 30.00 dBm
Log Log
Center Freq CenterFreq
2 2441000000 GHz 20 2.441000000 GHz|
. 100 Er
StartFreq)| T StartFreq|
. 0] ) 2.441000000 GHz . 2.441000000 GHz|
=
oo Stop Freq oo StopFreq
2441000000 GHz 2.441000000 GHz|
200 200
200 CF Step| wolllll al L Lw I I ] 1 ulli HH L L)L CF Step
1.000000 MHz| g R bt AT s e z b TP R 1.000000 MHz|
Auto Man, lAuto Man
00 w0
. Freq Offset| o Freq Offset|
. o OHz b 0 He|
500 600
ICenter 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 ptsy Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
= Status, sa satus
B Xeyignt Spectrum Analyzer- AP2023 216 85502, MOR-CON2 =T B KeysightSpectrum Analyzer - AP2023 21685502 MOR-CON (oo s
[ = st oc I T senseanT [ AIGNAUTO [10:58:00 aveb 07, 2024 = R [sia oc T senseant] ALIGN AUTO [ 10556147 AMFeb 07,2024 -
enter Freq 2.441000000 GHz ) #Avg Type: RMS requency ICenter Freq 2.441000000 GHz ) #Avg Type: RMS requency
PNO-Wide == Trig: Free Run BNO-Wide == Trig: Free Run
IFGain:Low #Atten: 40 dB IFGain:Low #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset 1058 dB Ref Offset 10.58 dB
10 dBidiv  Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
CenterFreq| CenterFreq|
x 2441000000 GHz 20 2.441000000 GHz|
:  db) "
StartFreq| StartFreq|
o 2441000000 GHz . . 2.441000000 GHz|
oo Stop Freq 100 StopFreq
2441000000 GHz 2.441000000 GHz|
00 200
ool N miy 1 CF Step S | R P TIIN  T Y (A A CFstep
<7 i i T R S T S S T G S A 1.000000 MHz! P T I P e e Pk AN A AR Gt ) R 1.000000 MHz,
Auto Man, lAuto Man
00 a0
. Freq Offset| o Freq Offset|
h OHz h 0 He|
500 600
ICenter 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 ptsy Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts),
= status s status

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH5
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REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

CHAIN 1
Pulse %”uﬂiiriﬁf Average Time | i | Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.379 31 0.1175 0.4 -0.2825
DH3 1.632 18 0.2938 0.4 -0.1062
DH5 2.876 13 0.3739 0.4 -0.0261
Pulse mﬁriﬁf Average Time | e | Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(msec) (sec)
seconds
GFSK AFH Mode
DH1 0.379 7.75 0.02937 0.4 -0.3706
DH3 1.632 4.5 0.07344 0.4 -0.3266
DH5 2.876 3.25 0.09347 0.4 -0.3065
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tel:(919)

REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

Keysight Spectrum Analyzer - AP2023.2.16,85502,MOR-CON2 [ Keysight Spectrum Analyzer - AP2023.2.16,85502MOR-CON2 [E=SEE
[ ® [s0o oc [ SENSEINT [ ALGNAUTO _[12:07:31 PhFeb 07,2024 R [s0a oc | T_senseant] ALIGN AUTO | 12:05:36 PMFeb 07, 2024
enter Freq 2.441000000 GHz | Trig Delay-1000 s~ #Avg Type: RMS acelos a5 Frequency [Center Freq 2.441000000 GHz | Trig Delay-2000 s #Avg Type: RMS TGl 35|  Frequency
PNO: Wide —>= 11ig: Video YRl PNG: Wide == Trig: Video ™ v
IFGain:Low #Atten: 40 dB oerle IFGain:Low #Atten: 40 dB oerle
AMKr1 379.0 ps Auto Tune AMKr1 1.632 ms] Auto Tune
10dB/div  Ref 30.00 dBm -0.40 dB 10 dBidiv  Ref 30.00 dBm -0.13 dB
Log Log
CenterFreq| Center Freq|
20 2.441000000 GHz| 20 2.441000000 GHz|
0 10
StartFreq| StartFreq
00 i K} 2441000000 GHz - - ¢ 2.441000000 GHz|
oo StopFreq oo StopFreq
2441000000 GHz 2.441000000 GHz|
00 0
00 CF Step . CF Step)
1.000000 MHz| ! 1.000000 MHz|
Auto Man| Auto Man|
00 400
o \ | FreqOffset . FreqOffset
: T 0 Hz| A 0 Hz]
600 00
(Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 pts)
= status s satus
Keysight Spectrum Analyzer - AP2023.2.16,85502,MOR-CON2 [E=E I Keysight Spectrum Anslyzer - AP2023.2.16,85502 MOR-CONE o
% [s00_oc I SENSEINT [ AIGNAUTO _[12:02:08 PhFeb 07,2024 = @ [s0 o [ sevse AIGHATO [ 12:08:07 PFsb 07,2034 Erequen
enter Freq 2.441000000 GHz | Trig Delay-400.0 s~ #Avg Type: RMS TCE2 345 reduency Center Freq 2.441000000 GHz v Type: RS = B aueney
PNO: Wide —— 17ig: Video m ! PNO-Wide —»— Trig: Free Run e
IFGain:Low #Atten: 40 dB oer|P IF Gain:Low #Atten: 40 dB oeTlP
- S Auto Tune| Auto Tune
AMkr1 2.876 ms) el Offact 1054 05
10dB/div  Ref 30.00 dBm -0.11d 10ceidv  Ref 30.00 dBm
Log Log
CenterFreq| Center Freq
20 2.441000000 GHz| =0 1 2441000000 GHz
0 1 T Sy
StartFreq| | | StartFreq
. ) 2441000000 GHz - | I ) | 2441000000 GHz
o StopFreq o [ | | I StopFreq
2441000000 GHz| | | | 2.441000000 GHz|
00 i 1 I
L 2
; | | tep
o0 1.000000 MHz i i ‘|”« ““J AL Sl i u,v o ‘l‘i- wh il il'r 1000000 MHz
Auto Man| Auto Man|
-00 E— 20 E—
00 | FreqOffset . FreqOfiset
: 0Hz| aHz
600 o
ICenter 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 pts)| [Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
s satus = Srams
B Xeyvight Spectrum Analyzer - AP2023 216 85502, MOR-CONZ ToTok eyeightSpectrom vl - APZD225 16 IGGR/I13E5,CONDL ToTe T
3 T SENSEINT] [ AIGNAUTO [12:06:30 PhFeb 07, 2024 L | w [sa oc [ senseant I ATO (011427 PaFeD 15,2020
) #Avg Type: RS el o iss|  Fredueney Center Freq 2.441000000 GHz #Avg Type: RIS el 5335 5|  Frequency
Trig: Free Run vee| L = Trig: Free Run o R AN
IFGainLow #Atten: 40 dB osTlP [FGainilow  #Atten: 40 dB perl?
Auto Tune Auto Tune,
Ref Offset 1054 dB Ref Offset 10.15 0B
10 dBidiv  Ref 30.00 dBm 10 cBidiv - Ref 30.00 dBm
Log Loa
Center Freq| Center Freq
x 2.441000000 GHz 2.441000000 GHz.
;
StartFreq| StartFreq
. 2.441000000 GHz| - 2441000000 GHz.
oo Stop Freq| e StopFreq
2.441000000 GHz| | 2441000000 GHz
200 o
| RiR |
. i | Lil] | 1 Ul CF ste | l J[ | | CF Stey
oo W v &m, bl e ‘x o v‘r il ,,d‘ \-,H\» | v e .‘J X JL T T i 1000000 MH'; o = 4‘—r"»v BT s ‘l e 1000000 MH|:
lAuto Man| Man,
00 e
. Freq Offset| . Freq Offset
0Hz OHz
-60.0 50.0
(Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)J Res BW 1.0 MHz #HVBW 1.0 MHz Sweep 3.160 s (1001 pts)|
= status, = Starus

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH5
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tel:(919)

REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

CHAIN 0
Gl l\Ii’uurlnsk:::rir(:f AEETR VS Limit Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
8PSK Normal Mode
DHA1 0.378 31 0.1172 0.4 -0.2828
DH3 1.628 18 0.2930 0.4 -0.1070
DH5 2.872 11 0.3159 0.4 -0.0841
Flts r\Il:’uurIT;E—;Zrirolf AEER Ui Limit Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(msec) (sec)
seconds
8PSK AFH Mode
DHA1 0.378 7.75 0.02930 04 -0.3707
DH3 1.628 4.5 0.07326 0.4 -0.3267
DH5 2.872 2.75 0.07898 0.4 -0.3210
Page 37 of 113
UL LLC

12 Laboratory Drive, Research Triangle Park, NC 27709, 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: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

pectrum Analyzer - AP2023.216,85502, MOR-CON2 o Keysight - AP2023.216,85502, MOR-CON2 [
(3 0C | EINT] ALIGN AUTO _[01:2: 07,202¢ R [s00DC [ ALIGNAUTO [01:23:36 PMFeb 07,2024
T 1000ps  #Avg Type:RMS Tace[lz3 5| Frequency [Center Freq 2.441000000 GHz i #Avg Type: RMS TRACE[T3 55 6 Frequency
PNO: Wide —— 111 o it PNO; Wide —>— 1" o b
IFGainlow  ¥Atten: 40 dB oeT IFGainlow  #Atten: 40 dB o
AWKri378.0 psl| ~ AutoTune AWKr11.628 ms|| ~ AutoTune
19 gBiciv_Ref 30.00 dBm 0.01dB 19 gBidly_ Ref 30.00 dBm 0.30 dB
Center Freq| Center Freq
2.441000000 GHz 20 2441000000 GHz|
00 100
StartFreq StartFreq|
00 S ) 2441000000 GHz om - st ettt | | 2441000000 GHz
o StopFreq o Stop Freq
2.441000000 GHz 2441000000 GHz|
200 .
- CF Step| 00
b 1.000000 MHz| . 1.000000 MHz|
Man| Man)
00 400
. Freq Offset . FreqOffset
0 Hz| OHz
600 600
ICenter 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 ptsn Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 pts)
s status usc status
Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 =Nl Keysight Spectrum Analyzer - AP2023.2:16,85502MOR-CON2 [E=SS[EN"
[~ [s0@ oc] [ sensean] ALIGN AUTO _[01:13:38 PM Feb 07, 2024 R [500DC [ SENSEINT] [ ALGNAUTO _[01:2541PMFebO:
enter Freq 2.441000000 GHz Trig Delay-4000 s #Avg Type: RMS s Freauency Center Freq 2.441000000 GHz ] #Avg Type: RMS Frequency
PNO: Wide —— 11ig: Video s iy PNO: Wide —— 1rig: FreeRun
IFGain:Low  #Atten: 40 dB. oerlP IFGain:Low  #Atten: 40 dB
AMKr1 2.872 ms) Auto Tune| Rof Offset 10568 48 Auto Tune|
10 dBiciv Ref 30.00 dBm 1.07 dB 10Bidiv Ref 30.00 dBm
Log Log
CenterFreq| Center Freq
2.441000000 GHz 20 2441000000 GHz|
00 100
StartFreq| StartFreq|
o i 2.441000000 GHz L 2441000000 GHz|
o StopFreq o Stop Freq
2.441000000 GHz 2441000000 GHz|
200 .
. CF Step) ; l I f ” J‘ { | ‘ m ‘ l |L CF Step)
e 1.000000 MHz] 00 ek PR v v Uiy 1.000000 MHz
Man| Man)
00 400
. Freq Offset } FreqOffset
0 Hz| OHz
600 600
ICenter 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 ptsn Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
sc: status usc sTatus
[BS Keysight Spectrum Analyzer - AP2023.216 85502, MOR-CON2 o ]l& | & L&k
R [s0a O0c [ senseant] ALIGN AUTO _[01:24:06 PM Feb 07, 2024 % [s0a_OC SENSEINT] [ AGNAUTO [01:22:27 PMFeb 07,2024
enter Freq 2.441000000 GHz . #Avg Type: RS ucell3isg|  Frequency Center Freq 2.441000000 GHz #Avg Type: RMS macelTasss s Frequency
PNo-Wide == Trig: Free Run Tveelwwaan s Trig: FreeRun g Y-
IFGain:ilow  #Atten: 40 dB oeTlP IFGainlow  #Atten: 40 dB oeTP
Auto Tune| Auto Tune|
Ref Offset 10.58 dB. Ref Offset 10.58 dB.
10 dBidiv  Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq
00 2.441000000 GHz 200 2441000000 GHz|
100
StartFreq| StartFreq|
0 2.441000000 GHz o 2441000000 GHz|
0o StopFreq oo Stop Freq
. 2441000000 GHz 2441000000 GHz|
00 i : 200 -
bbb b LU R A I L L L
300 IR Sl R BT S S m e T A 1.000000 MHz| S Srr s T o R e e S S i e 1.000000 MHz|
Auto Man| Auto Man)
00 400
. Freq Offset| . Freq Offset|
0 He| OHz
600 600
Center 2441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 ptsﬂ Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
= staus, s status

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH5
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REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

CHAIN 1

UL %”uﬂiiriﬁf Average Time | it | Margin

DH Packet | Width of Occupancy 9

3.16 (sec) (sec)

(msec) (sec)
seconds
8PSK Normal Mode

DH1 0.379 32 0.1213 0.4 -0.2787
DH3 1.628 18 0.2930 0.4 -0.1070
DH5 2.872 13 0.3734 0.4 -0.0266
Pulse mﬁriﬁf Average Time | i | Margin

DH Packet | Width of Occupancy 9

0.8 (sec) (sec)

(msec) (sec)
seconds
8PSK AFH Mode
DH1 0.379 8 0.03032 0.4 -0.3697
DH3 1.628 4.5 0.07326 0.4 -0.3267
DH5 2.872 3.25 0.09334 0.4 -0.3067
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REPORT NO: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 =& Keysight Spectrum Analyzer - AP2023.2.16,85502,MOR-CON2 =S
(3 0C | EINT] ALIGN AUTO _[01:40:17 PMFeb 07, 2024 R [s00DC [ ALIGNAJTO [01:35:06 PMFeb 07,2024
Tri 1000 s #Avg Type: RMS Tuce[lz3is | Frequency [Center Freq 2.441000000 GHz #Avg Type: RMS TRACE[ > 345 6 Frequency
PNO: Wide —— 111 o it - PNO; Wide —>— 111 o b i
IFGainlow  ¥Atten: 40 dB oeT IFGainlow  #Atten: 40 dB o
AMKri379.0 psl|  AutoTune AWKr11.628 ms|| ~ AutoTune
19 gBiciv_Ref 30.00 dBm 0.26 dB 19 gBidly_ Ref 30.00 dBm 0.20 dB
Center Freq| Center Freq
2.441000000 GHz 20 2441000000 GHz|
00 100
StartFreq StartFreq|
2o I 9 P 2.441000000 GHz oo [0} wairvge i i | 2441000000 6He
o StopFreq o Stop Freq
2.441000000 GHz 2441000000 GHz|
0o 200 |
- CF Step| 00
b 1.000000 MHz| . 1.000000 MHz|
Man| |Auto Man|
00 400
. Freq Offset . FreqOffset
| WA 0 Hz| v | OHz
600 .
ICenter 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 ptsn Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 pts)
s status usc status
Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2. = Keysight Spectrurm Anehyzer - AP2023 216 8550LMOR-CONZ. [N
[ ®& [s0e oc] [ sensean] ALIGN AUTO _[01:37:14 PMFeb 07, 2024 [ & [s00 oc [ cencenar AN ATO (oo R a0 [ L
enter Freq 2.441000000 GHz Trig Delay-4000 s #Avg Type: RMS e oo  Frequency Center Freq 2.441000000 GHz #Avg Type: RS = : reauensy
PNO: Wide —»— 1rig: Video [y PNO: Wide —+— Trig: Free Run
IFGainlow  #Atten: 40 dB oeTlP IFGainiLow  EAtten: 40 dB
AMKr 2.872 ms Auto Tune| o Ot 1054 08 Auto Tune
10 dBidiv Ref 30.00 dBm 1.15 dB 10dzidy  Ref 30.00 dBm
Log Leg
CenterFreq| Center Freq
2.441000000 GHz x 2.441000000 GHz
00 1 | S— -y U 1
0 StartFreq| | StartFreq
o 2.441000000 GHz o | 2.441000000 GHz
oo Stop Freq e | I Stop Freq
2441000000 GHz | 2441000000 GHz
200 T (I I L g i L
o CF Step) . ’ l J l J | J ‘ | ‘ l CF Step
b 1.000000 MHez| et NP0 sl A I b e PRI Al e el A 1.000000 MHz
Auto Man wto Man
00 e 1
- Freq Offset| - | | | | Freq Offset
0 Hz| OHz
600 00
ICenter 2.441000000 GHz Span 0 Hz [Center 2,441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 ptsn IRes BW 1.0 MHz #VEW 1.0 MHz ‘Sweep 3.160 s (1001 pts)
sc: status = p—

PULSE WIDTH - 3DH5 NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH1

Yeyeight Specrm Aralyon - APEDE 23685502 MOR.CONE Tl 03 =To
[ & [sta oo | [ senseant; AIGNATO [01:39:29 P Feb 07, 2024 . % [s1a oc T SENSEINT] [ AfGNaUTO (013812 pMreb 07, 2024 h
Center Freq 2.441000000 GHz ) #Avg Type: RMS L IEERET requency Center Freq 2.441000000 GHz ] #Avg Type: RMS mz‘ 345¢€ requency
oN: Wiide = Trig: Free Run <l NG-Wide 5= Trig: Free Run TYPE W
IFGainlow  #Atien: 40 B IFGainlow  #Atten: 40dB oerlP
Auto Tune, Auto Tune|
Ref Offset 10.64 dB Ref Offset 1054 dB
10 dBrgiv  Ref 30.00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
Center Freq Center Freq|
2441000000 GHz 20 2441000000 GHz
L 100
StartFreq ' StartFreq
- 2.441000000 GHz oo 2.441000000 GHz
100 10,0
StopFreq Stop Freq|
2441000000 GHz 2.441000000 GHz
I 200 | 5
| L] AL L]
m | | CF Step, 0 | | CF Step.
AR ol AN AL T o WA 1,000000 MHz, B o R e A e T T T TR e e o A A e R 1.000000 MHz|
uto Man| Auto Man|
i 4
- FreqOffset . Freq Offset|
0 Hz| 0 Hz|
0o c00
Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #HVBW 1.0 MHz Sweep 3.160 s (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
e rarus = starus

NUMBER OF PULSES IN 3.16 SECOND NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3 OBSERVATION PERIOD - 3DH5
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tel:(919)

REPORT NO: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

9.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)

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

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

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.58 (including 9.71 dB pad, 0.30 dB EUT cable and 0.57
dB test cable) was entered as an offset for chain 0 and 10.54dB (9.68 dB pad, 0.30 dB EUT
cable, and 0.56 dB test cable) was entered as an offset for chain 1, in the power meter to allow
for a peak reading of power.
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tel:(919)

REPORT NO: R15103618-E4

FCC ID: PY7-46195Y

DATE: 2024-02-27

9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

CHAIN 0
Tested By: 85502
Date: 2024-02-07
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.03 30 -18.97
Middle 2441 11.12 30 -18.88
High 2480 11.42 30 -18.58
CHAIN 1
Tested By: 85502
Date: 2024-02-07
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.32 30 -19.68
Middle 2441 10.88 30 -19.12
High 2480 10.99 30 -19.01
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tel:(919)

REPORT NO: R15103618-E4

FCC ID: PY7-46195Y

DATE: 2024-02-27

9.6.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

CHAIN 0
Tested By: 85502
Date: 2024-02-07
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 13.55 21 -7.45
Middle 2441 13.61 21 -7.39
High 2480 14.15 21 -6.85
CHAIN 1
Tested By: 85502
Date: 2024-02-07
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 13.51 21 -7.49
Middle 2441 13.74 21 -7.26
High 2480 14.16 21 -6.84
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tel:(919)

REPORT NO: R15103618-E4

FCC ID: PY7-46195Y

DATE: 2024-02-27

9.6.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

CHAIN 0
Tested By: 85502
Date: 2024-02-07
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 13.04 30 -16.96
Middle 2441 13.07 30 -16.93
High 2480 13.75 30 -16.25
CHAIN 1
Tested By: 85502
Date: 2024-02-07
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.73 30 -17.27
Middle 2441 13.14 30 -16.86
High 2480 13.57 30 -16.43
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REPORT NO: R15103618-E4

DATE: 2024-02-27

FCC ID: PY7-46195Y
9.7. AVERAGE POWER
LIMITS

None; for reporting purposes only

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.58 (including 9.71 dB pad, 0.30 dB EUT cable and 0.57
dB test cable) was entered as an offset for chain 0 and 10.54dB (9.68 dB pad, 0.30 dB EUT

cable, and 0.56 dB test cable) was entered as an offset for chain 1, in the power meter to allow
for a gated average reading of power.

9.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 85502
Date 2024-02-07
Channel Frequency Average Power | Average Power
Chain 0 Chain 1
(MHz) (dBm) (dBm)
Low 2402 10.71 10.04
Middle 2441 10.76 10.58
High 2480 10.83 10.73

9.7.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 85502
Date 2024-02-07
Channel Frequency Average Power | Average Power
Chain 0 Chain 1
(MHz) (dBm) (dBm)
Low 2402 10.29 10.10
Middle 2441 10.31 10.37
High 2480 10.90 10.81
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REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

9.7.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 85502
Date 2024-02-07
Channel Frequency Average Power | Average Power
Chain 0 Chain 1
(MHz) (dBm) (dBm)
Low 2402 10.28 10.01
Middle 2441 10.31 10.37
High 2480 10.89 10.80
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tel:(919)

REPORT NO: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
Limit = -20 dBc

TEST PROCEDURE

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

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

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.
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tel:(919)

REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

CHAIN 0 SPURIOUS EMISSIONS, NON-HOPPING

2023 2165502 MOR-CON2 e Je) [BE KeysightSpectram Analyzer - AP2023 216 85502, MOR-CON2 T= T e
T senseant ALIGN AUTO__[09:12:40 A Feb 07, 2024 w st oc SENSEINT] I GN AUTO [09:13:26 A Feb 07, 2024
enter Fre T FreeRun e TvReiRME e[ 5i5)  Freauency (Conter Freq 13.015000000GHz ] | " s rye:iis el 3cog|  Freavency
[Foinilow  #Atten: 40 dB ) oerlP PHO: ot = Trg: Free R : el
Auto Tune| Auto Tune|
Ref Offset 1058 dB Ref Offset 10.58 dB
E%g idiv__Ref 30.00 dBm 1%;1 idiv__Ref 30.00 dBm
a0 CenterFreq| ks Center Freq|
) 2.400000000 GHz| ) § 13.015000000 GHz|
000 00
ot StartFreq| . StartFreq|
o 2392500000 GHz a0 ¢ 30.000000 MHz
100 200
0 A TN R :
o0 Stop Freq| . [ Stop Freq|
) 2.407500000 GHz| | 26.000000000 GHz
500 600 | ‘ |
Center 2.400000 GHz Span 15.00 MHz, CF Ste| Start 30 MHz Stop 26.00 GHz CF Ste
P P
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
o Aute Man) ] HO [ X [ Y [ roncrion ] jpute Man
4N T 2.402 190 GHz 9,021 dBm 1N T 2.402 0 GHz 7.842 dBm
2 N i 2400000GHz  -40.958 dBm 2 N f 48040GHz  -38.351dBm
3N f 2397900GHz  -39.711dBm FreqOffset 3 N 1 72060GHz  -39.369 dBm FreqOffset
4 0Hz @ N f 264137GHz 30440 dBm OHz,
5 E 5 =
6 6
7 7
8 8
9 9
10 10
1 - 1 L
= staus s sTatus
B o 202321655502 MOR-COND oo es) [BE KeysightSpectram Analyzer - AP2023 216 85502, MOR-CON2 (o) e
SENSE:INT] ALIGN AUTO __[09:18:27 AM Feb 07,2024 Frequency R[50 DC SENSE:INT] [ ALIGNAUTO  [09:19:16 AMFeb 07,2024 Frequency
enter Fre S TRACE[1 2345 6 [Center Freq 13.015000000 GHz #Avg Type: RMS TRACE[ 356
—= Trig: FreeRun Avg|Hold: 1001100 b a = Trig: Free Run AvglHold: 10110 v
IFGain:Low #Atten: 40 dB oerlP \Feainow #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 1058 dB Ref Offset 10.58 dB
E%gB’dw Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
0g
CenterFreq| 2 CenterFreq|
2 2.441000000 GHz| ) 13.015000000 GHz|
0 00
StartFreq| . StartFreq|
- 2433500000 GHz a0 ) 30.000000 MHz|
200
D PO P "
oo - StopFreq o Stop Freq
2.448500000 GHz| 26.000000000 GHz
0 &
- F Step Start 30 MHz Stop 26.00 GHz CF Step|
1500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
- Aute Man Y FUNCTION WIDTH [pute Man
N 2.4410 GHz 8.387 dBm
2 N 48820GHz  -37.938dBm
0o FreqOffset 3 N 73230GHz  -39.638 dBm FreqOffset
h 0 He| @ N 226895GHz 30328 dBm OHz,
5 =
0.0 (]
7
8
9
Center 2.441000 GHz Span 15.00 MHz 0 1
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) « m ’
= status, s sTatus
[B5 Xeyright Spectrum Analyzer - AP2023.2.16,85502, MOR-CONZ e Je) [BE KeysightSpectram Analyzer - AP2023 216 85502, MOR-CON2 T=Te e
I T senseant ALIGN AUTO _[09:23:30 A Feb 07, 2024 - % [sia oc I SENSEINT] [ AuGNATO [09:25016 AMFeb 07, 2026 =
enter Frei 00 GHz - #Avg Type: RMS e[ 356 requency [Center Freq 13.015000000 GHz . : RMS “ 5 requency
PNO-Wide == Trig: Free Run Avg|Hold: 100/100 Treel PNO: Fast —>= Trig: FreeRun AvglHold: 1010 ey
IFGain:Low #Atten: 40 dB DET] IFGain:Low #Atten: 40 dB oeT|
Auto Tune| Auto Tune|
Ref Offset 1058 dB Ref Offset 10.58 dB
E%g idiv__Ref 30.00 dBm 1%3 idiv__Ref 30.00 dBm
20 3 CenterFreq| 20 CenterFreq|
0c 2.483500000 GHz| ) 13.015000000 GHz|
0 0w
ot StartFreq| oo StartFreq|
o 2.476000000 GHz| ! o 30.000000 MHz|
o ’ 0 o] e
. Stop Freq| 0 Stop Freq|
) 2.491000000 GHz| 26.000000000 GHz
500 &
Center 2.483500 GHz Span 15.00 MHz, CF Step)| Start 30 MHz Stop 26.00 GHz CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
O Aute Man MODE| | FUNCTION | Aute Man
4N T 2.480 185 GHz 10.079 dBm 1N T 2.480 0 GHz 9.029 dBm
2 N i 2489320GHz  -39.635 dBm 2 N f 49600GHz  41814dBm
3N f 2.483 500 GHz -42.582 dBm FreqOffset 3 N 1 74400GHz  -38.565 dBm FreqOffset
4 0Hz @ N f 252852GHz 20692 dBm OHz,
5 B 5 =
6 6
7 7
8 8
9 9
10 10
1 - 1 L
= — s sTatus
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tel:(919)

REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

CHAIN 0 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

B Keyight Spectrum Anslyzer - AP2023 216 85502 MOR.CONZ s [B5 Keysight Spectrum Analyzer - AP2023 216 85502 MOR. CONZ o )
R [s0a oc I SENSEINT] ALIGN AUTO_[10:52:42 AMFeb 07,2024 Frequenc, [~ [s0a oc| T senseant] ALIGN AUTO [ 10:54:03 AMFeb 07, 2024 Frequenc
[Center Freq 2.400000000 GHz. ] #Avg Type: RMS TRACE[T 355 6 quency enter Freq 2.483500000 GHz ] g Type: RMS TRACE[T 5345 quency
PNG-Wide == Trig: FreeRun AvglHold: 1001100 e PNo-Wide == Trig: Free Run Avg|Hold: 1001100 b
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerlP
Auto Tune| Auto Tune
Ref Offset 1058 dB Ref Offset 10.58 dB.
10 dBidiv__Ref 30.00 dBm 10 dBidiv___Ref 30.00 dBm
Log Log
20 <> Center Freq| 20 CenterFreq|
00 2.400000000 GHz| 00 2.483500000 GHz
0o StartFreq| oo StartFreq|
0 2:392500000 GHz| oo 2.476000000 GHz|
300 00
ol 0 o ¢ {
o Stop Freq| - Stop Freq|
2407500000 GHz| 2491000000 GHz
o 500
Center 2.400000 GHz Span 15.00 MHz, CF Step| Center 2.483500 GHz Span 15.00 MHz, CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts), 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz|
Auto Man| Auto Man|
Foicrowvaoe v FUncrion -
2404 185 GHz 9.571dBm 1 1 2476 015 GHz 9721 dBm
2400000GHz  41.253dBm 2 f 2487985GHz  -38795dBm
2393065GHz  -38.927 dBm FreqOffset 3 i 2483500GHz  -40.648 dBm FreqOffset
0Hz] 4 0 He|
5
6
7
8
9
10
1
s status = starus|

LOW BANDEDGE

HIGH BANDEDGE
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tel:(919)

REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-

02-27

CHAIN 1 SPURIOUS EMISSIONS, NON-HOPPING

[ I To e ) B Kepmght Spadmmlmryxu IR [E=mjr
[ SeNsENT] |__AIGNATO 091030 F2h 07 2008 Frequency SENSEINT ALIGN AUTO _[09:11:34 AV Feb 07, 2024 Froquency
#Avg Type: RMS 3:56 #Avg Type: RMS TRACE[L 53456
L Freq z 400000000 GHZ G .._‘ Trig: Free Run AvglHold: 1001100 } ARG Freq 13 015000000 GHZ st == Trig: FreeRun AvglHold: 10110 T }
[FoainLow  #Atten: 40dB gt Foantow — #Atten: 40 B oeTlP
Auto Tune| Auto Tune
Ref Offset 1054 dB. Ref Offset 1054 dB
10 dBidiv___Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
200 O CenterFreq . 3’ CenterFreq
o 2400000000 GHz ) 1 GHz
v StartFreq| " StartFreq)|
oo 2392500000 GHz ’ 30.000000 MHz
00 0 0
. - Stop Freq| . Stop Freq|
. 2.407500000 GHz| o | ‘ 26000000000 GHz|
Center 2.400000 GHz Span 15.00 MHz CF Step)| Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts), 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Man| = Man
1 N 2.402 190 GHz 27 dBm 1N [ 2.402 0 GHz 9.056 dBm
2 N f 2400000GHz  -42188 dBm 2 N i 48040GHz 40377 dBm
3N 2.399 100 GHz -39.650 dBm Freq Offset 3 N t 7.206 0 GHz 42513 dBm FreqOffset
4 0 He| - N t 258331GHz  -33.053dBm 0 Hz|
6 [
7 7
8 8
9 9
10 10
1 - 11 ,
s saTus usc status
Bt Specum A T [E=nr=n B Kepmght Spmmmknlryzu IR [E=mjr=
R T SENSEINT] T VAUTO [09:16:17 AM Feb 07,2024 Frequency [ senseant ALIGN AUTO __[09:17:01 AV Feb 07, 2024 Froquency
#Avg Type: RMS TRACE| 56 #Avg Type: RMS TRACE[L 53456
EUESETEN 441000000 Gp';‘.ﬁ Widge == Trig: FreeRun AvglHold: 1001100 al Rt Freq 13 015000000 GHZ st == Trig: FreeRun AvglHold: 10110 e
IFGain:Low #Atten: 40 dB oerlP oo #Atten: 40 di oetlP
Auto Tune| Auto Tune
Ref Offset 10.54 dB. Ref Offset 1054 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq 200 CenterFreq
200 2441000000 GHz ) 1 GHz
0 i)
StartFreq| . StartFreq)|
o 2433500000 GHz a0 30.000000 MHz
300 3
ue Stop Freq| o [ Stop Freq|
2.448500000 GHz| o I 26000000000 GHz|
0o CF Step Start 30 MHz Stop 26.00 GHz CF Step
1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
. Man Man
' i | mnsen e
z m
- Freq Offset 73230GHz  -42.907 dBm FreqOffset
0 He| 257332GHz  -32515dBm 0 Hz|
00
ICenter 2.441000 GHz Span 15.00 MHz i
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| « i ’
s [sTarus usc status
To e ) B Kepmight P ——— [E=mjr=
SENSEINT] [ AGNAUTO _[09:21:56 AMFeb 07,2024 Frequency [ 5 [ senseant ALTGN AUTO__[09:22:32 A eb 07,2024 Froquency
#Avg Type: RMS TRACE[T 53456 #Avg Type: RMS RACE[L 2345 6
= Trig: FreeRun AvglHold: 1001100 v :} JaHGEE Freq 13 015000000 GHZ Fast _._‘ Trig: Free Run AvglHold: 10110 T }
IFGain:Low #Atten: 40 dB oerlP oo #Atten: 40 dB oetlP
Auto Tune| Auto Tune
Ref Offset 1054 dB. Ref Offset 1054 dB
10 dBidiv___Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
200 <> CenterFreq 200 CenterFreq
o 2.483500000 GHz ) 1 GHz
000 00
v StartFreq| . StartFreq)|
oo 2476000000 GHz a0 30.000000 MHz
o 1) 0 . (O
- Stop Freq - Stop Freq|
. 2.491000000 GHz| o l ‘ ‘ 26000000000 GHz|
Center 2.483500 GHz Span 15.00 MHz CF Step)| Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts), 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Man| Man
a N [ 2.480 185 GHz 10720 dBm 1N [ 2.480 0 GHz 9740 dBm
2 N t 2486035GHz  -40.039 dBm 2 N f 49600GHz 39907 dBm
3N f 2483 500 GHz 42589 dBm Freq Offset 3N f 7.440 0 GHz 42239 dBm FreqOffset
i 0 Hz| - N t 256702GHz  -31.630 dBm 0 Hz|
6 [
7 7
8 8
9 9
10 10
1 - 11 ,
s saTus usc status

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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tel:(919)

REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

CHAIN 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

B Keysight Spectram Analyzer - AP2023 216 85502 MOR-CONZ [E=mjr= [ B Keysight Spectrum Analyzer - AP2025 216 85502 MOR. CONZ To e )
R 500 oc [ senseant ALTGN AUTO [ 11:58:17 A eb 07,2024 Frequency [ w [s0e ic [ SENSEINT] [ ALIGNAUTO [11:59:59 A Feb 07, 2024 Frequency
#Avg Type: RMS TRACE[T 355 6 #Avg Type: RMS TRACE[T 2345 6
Saae G,,HNé Wide 5= Trig: FreeRun AvglHold: 100/100 e ol G':g i _J Trig: Free Run AvglHold: 100/100 G :}
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeTP
Auto Tune Auto Tune|
Ref Offset 1054 dB Ref Offset 1054 dB
10 dBidiv__Ref 30.00 dBm 10 dBidiv___Ref 30.00 dBm
Log Log
200 <> CenterFreq 200 <> CenterFreq
0 2400000000 GHz oc 2.483500000 GHz|
00 a0
e StartFreq)| v StartFreq|
a0 2.392500000 GHz| oo 2476000000 GHz
o I o [l )
- Stop Freq| - Stop Freq|
) 2407500000 GHz ) 2.491000000 GHz|
Center 2.400000 GHz ‘Span 15.00 MHz| CF Step Center 2.483500 GHz Span 15.00 MHz, CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz|
C FORCTONwDTH]—— FOCTON VA: Man I X e 1 Man
1 2.405 190 GHz 10.356 dBm 1 2479180 GHz 0.289 dBm
2 2400000GHz 42299 dBm 2 N t 2484430 GHz 39201 dBm
3 2397 840 GHz -39.372dBm FreqOffset 3N f 2483 500 GHz 40973 dBm FreqOffset
4 0Hz, 4 0 He|
5 5
6 6
7 7
8 8
9 9
10 10
1 1 L
s starus| = sTatus
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tel:(919)

REPORT NO: R15103618-E4 DATE: 2024-02-27

FCC ID: PY7-46195Y
9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

CHAIN 0 SPURIOUS EMISSIONS, NON-HOPPING

(= o s [BE KeysightSpectram Analyzer - AP2023 216 85502 MOR-CON To e =)
SENSEINT] I UTO [09:56:00 Al Feb 07, 2024 w_sie oc | T senseant ALIGN AUTO
- #Avg Type: RMS TRA 56 Frequency Center Freq 13.015000000 GHz ] #Avg Type: RMS Frequency
NO-Wide == Trig: Free Run Avg|Hold: 1001100 ™ g PNO: Fast —>— 1rig: FreeRun AvglHold: 10110
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB
Auto Tune| Auto Tune
Ref Offset 1058 dB Ref Offset 10,58 dB
10 dgidiv_ Ref 30.00 dBm 10 deidiv___Ref 30.00 dBm
Log Log
2. CenterFreq CenterFreq
00 ¢ 2.400000000 GHz| 100 { 13.015000000 GHz|
100 o
oo o StartFreq| 0o o StartFreq|
oo 2.392500000 GHz| 30.000000 MHz|
0
D | g : :
. Stop Freq| - [ | Stop Freq|
2.407500000 GHz| 26.000000000 GHz
500 00
Center 2.400000 GHz Span 15.00 MHz, CF Step)| Start 30 MHz Stop 26.00 GHz CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
X R — T [pute Man L pute Man
1N 2.402 190 GHz 8.683 dBm 1N T 24020 GHz 5361 dBm
2 N i 2400000GHz 40526 dBm 2 N f 48040GHz  42210dBm
3N f 2399850 GHz  -39.367 dBm FreqOffset 3 N 1 72060GHz 41204 dBm FreqOffset
4 0Hz @ N f 269662GHz 20974 dBm 0Hz
5 £ 5 =
6 6
7 7
8 8
9 9
10 10
1 - 1 -
se status| s starus|
B o == [BE KeysightSpectram Analyzer - AP2023 216 85502 MOR-CON2 ==
: stusen] requeney % sie oc | [ senseant ALIGN AUTO [ 10:06:03 A eb 07, 2024 Froquency
#Avg Type: RMS TRACE[ 2355 6
ntoEre PNO-Wide == Trig: Free Run TR RO gz:zpﬂ,‘ .,«‘ Trig: Free Run Avg|Hold: 1040
IFGain:Low #Atten: 40 dB IFGain:Low #Atten: 40 dB
Auto Tune| Auto Tune
Ref Offset 1058 dB. Ref Offset 10,58 dB
10 dBidiv  Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq . CenterFreq
2.441000000 GHz| 100 13.015000000 GHz|
oc
o5 ¢ 00
StartFreq| StartFreq|
2.433500000 GHz| a0 1|  30.000000 MHz
0o StopFreq o | | . StopFreq
2.448500000 GHz ‘ ‘ 26.000000000 GHz|
o0 600
CF Step)| Start 30 MHz Stop 26.00 GHz CF Step|
1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
lAuto Man - Auto Man|
o f N 24410 GHz 6.587 dBm
2 N 48820GHz  -37.982dBm
0o FreqOffset 3 N 73230GHz 40724 dBm FreqOffset
b 0 He| @ N 237036GHz 30747 dBm 0Hz
H =
0.0 §
7
8
9
Center 2.441000 GHz Span 15.00 MHz 9 1
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| « i »
= status s starus|
B o == Keysight Spectrum Analyzer - AP2023 216 85502 MOR-CONZ. ==
oC SENSEINT] ALIGN AUTO [ 1015013 AMFeb 07,2024 Frequency % s0e oc | [ senseant ALIGN AUTO [ 10:16:43 A Feb 07, 2024 Frequency
#Avg Type: RMS TRACE[ 315 6 #Avg Type: RMS TRace] 56
enter Fre: 83500000 Gpl:i‘g e Trig: FreeRun et oo by | [Center Freq 13.015000000 ﬁ,‘g:’ — *\ —— Ao 100
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB
Auto Tune| Auto Tune
Ref Offset 1058 dB Ref Offset 10,58 dB
10 dBidiv__ Ref 30.00 dBm 10 dBidiv___Ref 30.00 dBm
Log Log
20 CenterFreq . CenterFreq
00 [ 2.483500000 GHz| 100 13.015000000 GHz|
oo StartFreq| o StartFreq|
o 2.476000000 GHz| < [} 30.000000 MHz|
300 " 200 .
0 9 R
o Stop Freq ) I I Stop Freq
2491000000 GHz I ‘ ‘ 26.000000000 GHz|
800 00
Center 2.483500 GHz Span 15.00 MHz CF Step)| Start 30 MHz Stop 26.00 GHz CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
lAuto Man Auto Man|
I S R A Tiow T - v -
2.480 050 GHz 9.293 dBm 24800 GHz 8971 dBm
2490475GHz  -38/610dBm 49600GHz 41846 dBm
2483500GHz  -41.169 dBm FreqOffset 74400GHz 39687 dBm FreqOffset
0Hz 253832GHz 20356 dBm 0Hz
= status| s starus|
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tel:(919)

REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

CHAIN 0 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

B Keysight Spectram Analyzer - AP2023 216 85502 MOR-CONZ T=Ton B XeyightSpectrum Analyzr - AP20232.16,85502,MOR. CONZ To e )
R 500 oc [ senseant ALIGN AUTO _[01:11:01 PM Feb 07, 2024 Froquency [ & [sta oc T SENSEINT] ALIGN AUTO__[01:12:29 PMFeb 07,2024 Frequency
#Avg Type: RMS TRACE[T 53456 #Avg Type: RMS TRACE[[ 2345 6
Saae G,,HNé Wide ___‘ Trig: Free Run AvglHold: 100/100 T } ol G':g i _J Trig: Free Run AvglHold: 100/100 G :}
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeTP
Auto Tune Auto Tune|
Ref Offset 1058 dB Ref Offset 1058 dB
10 dBidiv__Ref 30.00 dBm 10 dBidiv___Ref 30.00 dBm
Log Log
200 CenterFreq 200 <> CenterFreq
0 Q1| 2400000000 Gz oc 2.483500000 GHz|
00 a0
e StartFreq)| v StartFreq|
a0 2.392500000 GHz| oo 2476000000 GHz
b I M o X )y ]
- Stop Freq| - Stop Freq|
) 2407500000 GHz ) 2.491000000 GHz|
Center 2.400000 GHz ‘Span 15.00 MHz| CF Step Center 2.483500 GHz Span 15.00 MHz, CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz|
C FORCTONwDTH]—— FOCTON VA: Man I X e 1 Man
1 2.407 050 GHz 2 dBm 1 2477170 GHz 8.778 dBm
2 2400000GHz ~ -40.422 dBm 2 N t 2.486 590 GHz 38.828 dBm
3 2397 900 GHz -38.831 dBm FreqOffset 3N f 2483 500 GHz 39513 dBm FreqOffset
4 0Hz, 4 0 He|
5 5
6 6
7 7
8 8
9 9
10 10
1 1 L
s starus| = sTatus
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tel:(919)

REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

CHAIN 1 SPURIOUS EMISSIONS, NON-HOPPING

[ I To e ) B Kepmght Spadmmkmryzu IR [E=mjr
[ [ SeNsENT] |__AIGNATO 09520 Fch o7 2008 Frequency SENSEINT ALTGN AUTO__[09:56:28 A Feb 07,2024 Froquency
#Avg Type: RMS 3:56 #Avg Type: RMS TRACE[L 53456
L Freq z 400000000 GHZ G .._‘ Trig: Free Run AvglHold: 1001100 } ARG Freq 13 015000000 GHZ st == Trig: FreeRun AvglHold: 10110 T }
[FoainLow  #Atten: 40dB gt Foantow — #Atten: 40 B oeTlP
Auto Tune| Auto Tune
Ref Offset 1054 dB. Ref Offset 1054 dB
10 dBidiv___Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
200 O CenterFreq . 3’ CenterFreq
o 2400000000 GHz ) 1 GHz
v StartFreq| " StartFreq)|
oo 2392500000 GHz ’ 30.000000 MHz
50 5 ; 0 9
. i ! Stop Freq| :] - Stop Freq|
. 2407500000 GHz o | ‘ 26.000000000 GHz|
Center 2.400000 GHz Span 15.00 MHz CF Step)| Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts), 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Man| = Man
1 N 2.402 190 GHz 18 dBm 1N [ 2.402 0 GHz 6.035 dBm
2 N f 2400000GHz  -42769 dBm 2 N i 48040GHz  -39.749dBm
3N 2395185 GHz 40243 dBm Freq Offset 3 N t 7.206 0 GHz 40987 dBm FreqOffset
4 0 He| - N t 256494GHz  -32.391dBm 0 Hz|
6 [
7 7
8 8
9 9
10 10
1 - 11 ,
s saTus usc status
Bt Specum A T [E=nr=n B Kepmght Spadmmkmryzu IR [E=mjr=
R [ SENSENT] I VAUTO [10:04:48 AM Feb 07, 2024 Frequency T senseant ALIGN AUTO [ 10:06:10 A Feb 07, 2024 Frequency
#Avg Type: RMS TRACE[T 53456 #Avg Type: RMS TRACE[L 53456
EUESETEN 441000000 G:,‘.g Wide _._‘ Trig: Free Run AvglHold: 1001100 v :} Rt Freq 13 015000000 GHZ st _._‘ Trig: Free Run AvglHold: 10110 T }
IFGain:Low #Atten: 40 dB oerlP oo #Atten: 40 di oetlP
Auto Tune| Auto Tune
Ref Offset 10.54 dB. Ref Offset 1054 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq 200 CenterFreq
200 2441000000 GHz ) 1 GHz
0 i)
StartFreq| . StartFreq)|
o 2433500000 GHz a0 [ 30.000000 MHz
0
S
ue Stop Freq| o [ Stop Freq|
2.448500000 GHz| o | ‘ 26000000000 GHz|
0o CF Step Start 30 MHz Stop 26.00 GHz CF Step
1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
. Man A NS Man
' Hnssi  amen
z m
- Freq Offset 73230GHz  -39.116 dBm FreqOffset
0 He| 256306GHz  -30514 dBm 0 Hz|
00
ICenter 2.441000 GHz Span 15.00 MHz i
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| « i ’
s [sTarus usc status
To e ) B Kepmight P ——— [E=mjr=
SENSEINT] [ AUGNAUTO [10:14:55 AMFsb 07,2024 Frequency 5 [ senseant ALTGN AUTO [ 10:16:11 A eb 07,2024 Froquency
#Avg Type: RMS TRACE[T 53456 #Avg Type: RMS 5956
= Trig: FreeRun AvglHold: 1001100 al JaHGEE Freq 13 015000000 GHZ Fast == Trig: FreeRun AvglHold: 10110 e
IFGain:Low #Atten: 40 dB oerlP oo #Atten: 40 dB oetlP
Auto Tune| Auto Tune
Ref Offset 1054 dB. Ref Offset 1054 dB
10 dBidiv___Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
200 <> CenterFreq 200 CenterFreq
2.483500000 GHz ) 1 GHz
0.00 i 000
v StartFreq| . StartFreq)|
oo 2476000000 GHz a0 é 30.000000 MHz
0 B
- Stop Freq - <> Stop Freq|
. 2.491000000 GHz| o | 26000000000 GHz|
Center 2.483500 GHz Span 15.00 MHz CF Step)| Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts), 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Man| Man
a N [ 2.480 185 GHz 10671 dBm 1N [ 2.480 0 GHz 7.785 dBm
2 N t 2489590GHz  -39.780 dBm 2 N f 49600GHz 41689 dBm
3N f 2483 500 GHz 41366 dBm Freq Offset 3N f 7.440 0 GHz 43,349 dBm FreqOffset
i 0 Hz| - N t 255475GHz  -31.076 dBm 0 Hz|
6 [
7 7
8 8
9 9
10 10
1 - 11 ,
s saTus usc status

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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tel:(919)

REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

CHAIN 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

B Keyeight Spectrum Anslyzer - AP2023 216 85502 MOR.-CONZ [E=mjr= [ B Keysight Spectrum Analyzer - AP2025 216 85502 MOR. CONZ To e )
R[50 ODC [ sensean ALIGN AUTO _[01:34:34 PM Feb 07, 2024 Froquency [ _r [s0a oc [ SENSEINT] ALIGN AUTO | 01:36:40 PMFeb 07, 2024 Frequency
Center Freq 2.400000000 GHz #Avg Type: RMS TRACE[L 355 6 enter Freq 2.483500000 GHz #Avg Type: RMS TRacelL 23256
o < PNo: Wide _._‘ Trig: Free Run AvglHold: 100/100 T } . NO: Wide _._‘ Trig: Free Run AvglHold: 1001100 b :}
IFGainiLow  #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeTP
Auto Tune| Auto Tune|
Ref Offset 1054 dB. Ref Offset 10.54 dB.
10 dBidiv__Ref 30.00 dBm 10 dBidiv___Ref 30.00 dBm
Log Log
200 <> CenterFreq 200 <> CenterFreq
0 2.400000000 GHz| o 2.483500000 GHz
000 000
e StartFreq)| v StartFreq|

0 N I N

500

‘Span 15.00 MHz

Center 2.400000 GHz
Sweep 1.000 ms (1001 pts)

#Res BW 100 kHz #VBW 300 kHz

FUNC DTH FUNC O -

2.392500000 GHz| oo

300

2.476000000 GHz|

Stop Freq|

Stop Freq| -

2.407500000 GHz| - 2.491000000 GHz|
CF Step) Center 2483500 GHz Span 15,00 MHz CF Step)
1600000 Mz #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)|| 1500000 Wiz
Man < . Man

Nt Samra0sGH: 39088 dom

2 058 dBm
FreqOffset] N f 2.483 500 GHz -40.685 dBm FreqOffset
0 Hz| 0 Hz|

v
1 2.404 185 GHz 10311 dBm
2 2.400 000 GHz. -41.442 dBm
3 2.392 875 GHz -40.003 dBm
4
5
6
7
8
9

10
1

usc sTATUS

lsTaus|

LOW BANDEDGE

HIGH BANDEDGE
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tel:(919)

REPORT NO: R15103618-E4

FCC ID: PY7-46195Y

DATE: 2024-02-27

10. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3 m (dBuV/m) at3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30-88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements in the 30-1000MHz range, 9kHz for
peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz for peak and/or
quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is used unless otherwise
noted as quasi-peak or average (9-90kHz and 110-490kHz).

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set to 3MHz
for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 3 MHz for peak measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in each applicable band. Below 1GHz and above 18GHz emissions, the channel with the
highest average output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters
above the ground plane to further maximize the emission. Measurements are made with the antenna
polarized in both the vertical and the horizontal positions.

3D antenna use - For below 30MHz testing, investigation was done on three antenna orientations
(parallel, perpendicular, and ground-parallel).

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

KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification
OFS and chamber correlation testing had been performed and chamber measured test result is the worst-
case test result.
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tel:(919)

REPORT NO: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

KDB 558074 D01 15.247 Meas Guidance v05r02

Use of a duty cycle correction factor (DCCF) is permitted for calculating average radiated field
strength emission levels for an FHSS device in 15.247. This DCCF can be applied when the
field strength limit (e.g., within a Government Restricted band) and the conditions specified in
Section 15.35(c) can be satisfied. The average radiated field strength is calculated by
subtracting the DCCF from the maximum radiated field strength level as determined through
measurement. The maximum radiated field strength level represents the worst-case (maximum
amplitude) RMS measurement of the emission(s) during continuous transmission (i.e., not
including any time intervals during which the transmitter is off or is transmitting at a reduced
power level). It is also acceptable to apply the DCCF to a measurement performed with a
peak detector instead of the specified RMS power averaging detector. Note that Section
15.35(c) specifies that the DCCF shall represent the worst-case (greatest duty cycle) over any
100 msec transmission period.

Note: The DCCF used was calculated based on the worst case on-time when the device
transmits DH5 packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per
channel). In this mode, the device will have a maximum of 2 hops on a channel in 100ms or 2x
3.125 ms = 6.25 ms on any channel. Therefore, 20log(6.25 / 100) = - 24dB. This value was
subtracted from the peak measurement to obtain a calculated Voltage Average value.
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tel:(919)

REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

10.1. TRANSMITTER ABOVE 1 GHz
10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION
CHAIN 0
BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT
| o lest Facility: UL Morrisville 2024 Jon 25 28:11:48
Restricted Bondedge
s Project Number: 15183618
Client: SOMC
Test Locotion: Chomber 1
Mode: 1Tx-Chain@, GFSK, 24B2MHz
185 Tested by: 84748/11993 m
9!: ( \
85 \
g Peok Limit (dBulU/m) \
3 75
w
: B
6!: / l
55l fverogeiLinit (dBubl/m) f \
4!: M’WWJNM \/MM»MN
A, RS A B o p ol
35
2. 31 T8 5MHz/ 2.415
Freguency (GHz)
Range (GHz) RBU/VBI Ref/ftin  Det/Avg Mode Sueep Pis  #Swps/Mode  Lobel
1:2.31-2.415 1M(-6B)/3M 187/18 PEAK/Pur_Avg(RHS) ) 2881 MAXH Horizontol - Pk
Rev 9.5 18 Oct 2821
Meter Corrected| Average . e PK . L
Marker Frequency Reading| Det 206211 Gain/Loss (dB) b Corr Reading Limit Margin| Peak Limit Margin Azimuth mﬂsmPoIarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuv/m) (dB) (Degs) | (cm)
1 |***238996| 33.72 | Pk 32.1 -24.2 0 41.62 - - 74 -32.38| 138 236 H
* *%2.38996| 33.72 | Pk 32.1 -24.2 -24 17.62 54 -36.38 - - 138 236 H
2 |***2.33557| 35.69 | Pk 32 -24.1 0 43.59 - - 74 -30.41| 138 236 H
* *%2.33557| 35.69 | Pk 32 -24.1 -24 19.59 54 -34.41 - 138 236 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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tel:(919)

REPORT NO: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

VERTICAL RESULT

1Zl:TEst Foacility: UL Morrisville 2024 Jon 25 28:21:23
Restricted Bondedge
- Project Number: 15183618
[ Cliant: SOMC
Test Location: Chomber 1
Mode: 1Tx-Chain@, GFSK, 2482MHz
185 Tested by: 84748/11993
95
8?
§ FPeak Limit (dBul/m)
3 75
@
S
6':
sel... fverageiLinit (dBub/m)
45 )
[5) 1
(=)
35
2.31 18.5MH=z/ 2.415

Freguency (GHz)
Ronge (6Hz) REU/VBU Ref/Attn  Det/Avg fode Sueep Pls  Fowps/lade  Label

Rev 9.5 18 Oct 2621

Meter Corrected PK
Frequency . 206211 | Gain/Loss | DC Corr . Average Limit|Margin| Peak Limit . |Azimuth|Height .
Marker Reading| De Reading Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * ** 238996 | 32.87 | Pk 32.1 -24.2 0 40.77 - - 74 -33.23 | 238 167 Vv
* ** 238996 | 32.87 | Pk 32.1 -24.2 -24 16.77 54 -37.23 - - 238 167 Vv
2 * ** 232034 | 35.14 | Pk 31.9 -23.9 0 43.14 - - 74 -30.86 | 238 167 Vv
* *% 232034 | 35.14 | Pk 31.9 -23.9 -24 19.14 54 -34.86 - - 238 167 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZI:TEst Facility: UL Morrisville 2024 Jon 25 21:19:48
Restricted Bondedge
= Project Number: 15183618
i Client: SOMC
Test Location: Chamber 1
Mode: 1Tx-Chain@, GFSK, 248BMHz
185 / Tested by: 84748/11993
9’:
8|: / H
N - [ \ Peck Limit CdBuUUYm
J 7 /
o
&
65 H
/ Average Limit CdBuU/m)
55
4': § %'IA
el W,
ey bt i A bt Hohtdhirstdponsend (TR R ¥ WU ] S "
35
2.46 18 3MHz/ 2.563
Frequency (GHz)
Renge (6) BB Ref/itin Dot/ flode Sucep Pls  Fups/llode  Lobel
1:2.46-2.563 M(-6B) /3N 187/18 PEAK/Pur Avg(RMS) futa 2081 MAXH Horizontal = Pk
Rev 9.5 18 Oct 2821

Meter Corrected PK
Frequency X 206211 | Gain/Loss | DC Corr X Average Limit|Margin| Peak Limit . |Azimuth|Height| .
Marker| " GHz) ':::ﬂ'\’l‘)g Det| 48/m) (dB) (dB) (:;33'/’:) (dBuV/m) | (dB) | (dBuV/m) “"(Z':)'" (Degs) | (cm) |7 O12tY
1 [|***248354] 43.98 [ Pk | 323 245 0 51.78 - - 74 22.22] 139 [ 352 | H
**% 248354 ] 43.98 | Pk | 323 245 -24 27.78 54 -26.22 - - 139 [352 | H
2 |***248374] 4239 | Pk | 323 245 0 50.19 - - 74 2381 139 [ 352 | H
**%248374] 4239 | Pk | 323 -24.5 -24 26.19 54 -27.81 - - 139 [ 352 | H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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tel:(919)

REPORT NO: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

VERTICAL RESULT

1Zl:TEst Foacility: UL Morrisville 2024 Jon 25 21:38:89
Restricted Bondedge
- Project Number: 15183618
[ Cliant: SOMC
Test Location: Chomber 1
Mode: 1Tx-Chain@, GFSK, 248BMHz
185 Tested by: 84748/11993
o5
8K
§ Peak Limit (dBulUym
3 75
o
S
6!:
Average Limit CdBuU/m)
55 d
g
45
35
2.46 8. 3MHz/ 2,563
Frequency (GHz)
Range (61i2) RELI/UBU Fef/fttn  Det/Avg Hode Sueep Fis  #oups/flade  Label
Rev 9.5 18 Oct 2821
Meter Corrected| Average . . PK . e
Marker Fre(g:ezr)\cy Reading| Det fgglzr::; Gain/Loss (dB) D((:dCBc;rr Reading Limit I\ll(erg)m '():;::\Il'llr::; Marginl-\(zl:l;:u:)h "(::')"Polarity
(dBuV) (dBuV/m)| (dBuv/m) (dB) €
1 * *¥%2.48354| 40.02 | Pk 32.3 -24.5 0 47.82 - - 74 -26.18 69 386 Vv
* *¥%2.48354| 40.02 | Pk 32.3 -24.5 -24 23.82 54 -30.18 - - 69 386 Vv
2 * *¥%2.48369| 39.44 | Pk 32.3 -24.5 0 47.24 - - 74 -26.76 69 386 1
* *%2.48369| 39.44 | Pk 32.3 -24.5 -24 23.24 54 -30.76 - - 69 386 1
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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tel:(919)

REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1:Test Facility: UL Morrisville 2824 Jon 25 28:39:36
Rodiated Emissions 3-Meters
Project Number: 15183618
165 Client: SOMC
Test Location: Chamber |
Mode: [Tx-Chain@, GFSK, 2482MHz
95 Tested by: 84748/11993
85
Peak Limit CdBuU/m)
7|:
=
~
3 65
i8]
o ;
5 Avg Limit (dBuU/m)
5:
- | Wy
35MW%MMMW
ZI:
1 10 18
Frequency (GHz)
Range (62) REU/BM Ref/fitin  Det/Avg fade Suecp Pio fowps/Mode Lobel Range (6z) REl/UBl Ref/fttn  Det/fvg Node Suesp Fio Fops/lode Lobel
1:1-3 -G48/ 187/18  PERK RS dn a1 e Ho 1618 IMC-6eB2/38% 772 PERK/Par Aug(RHS)  T59ncec(iuto) 18k HXH Horizantal
3:3-18 1M(-6dB)/3M 9172 PERK MAXH Ho
Rev 9.5 18 Oct 262t
11:Teat Foacility: UL Morrisville 2024 Jon 25 28:39:36
Radiated Emissions 3-Meters
= Project Number: 15183618
1o Client: SOMC
Test Location: Chamber |
Mode: 1Tx-Chaind, GFSK, Z24B2MHz
95 Tested by: 84748/11993
35
Peak Limit (dBuU/m)
7;
‘e
<
3 65
3
~ Avg Limit (dBulU/m)
5|:
6
o Z 8
5 fe!
45 2 i
35
ZL_\
1 19 18
Frequency (GHz)
Range (Biz) REUABH Ref/Attn  Det/Avg flade Sueep Plo  fowps/Mode Lobol Rango (6Hz) RE/UB Ref/Attn  Det/fvg Hode Sweop Plo  Fops/lode Label
B-18 1HC-68)/30 PEAK/Pur- Avg(RMS)  T55mscc(Auta) 18 Uertical
Rev 9.5 18 Oct 2d21
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tel:(919)

REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

RADIATED EMISSIONS

Frequency Metfer 206211 Gain/Loss bc Correfted Avg Limit (Margin| Peak Limit PK_ Azimuth|Height .
Marker Reading| Det Corr | Reading Margin Polarity
(GHz) (dBuV) (dB/m) | (dB) (dB) |(dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * *¥%1.4415| 37.15 | Pk 28.2 -23.1 0 42.25 54 -11.75 74 -31.75| 0-360 | 101 H
5 *1.2535 | 39.02 | Pk 28.8 -23.9 0 43.92 54 -10.08 74 -30.08 | 0-360 | 200 \Y
6 |***2.66548| 49.07 | PK2 32 -25.6 0 55.47 - - 74 -18.53 | 247 175 \Y
* *%2.66548| 49.07 | PK2 32 -25.6 -24 31.47 54 -22.53 - - 247 175 \Y
3 |***4.80375| 42.35 | Pk 34 -30 0 46.35 54 -7.65 74 -27.65| 0-360 | 101 H
4 |***8.20246| 39.05 | PK2 35.9 -26.7 0 48.25 - - 74 -25.75| 248 260 H
* *% 820246| 39.05 | PK2 35.9 -26.7 -24 24.25 54 -29.75 - - 248 260 H
8 |***9.39469| 36.88 | Pk 36.4 -25.7 0 47.58 54 -6.42 74 -26.42 | 0-360 | 200 \Y
2 3.11719 41.88 | Pk 33 -32.4 0 42.48 - - - - 0-360 | 200 H
7 5.3175 43.08 | Pk 34.5 -28.9 0 48.68 - - - - 0-360 | 101 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

PK2 - Maximum Peak
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tel:(919)

REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

MID CHANNEL RESULTS

VERTICAL

H:Test Facility: UL Morrisville 2824 Jon 25 22:11:47
Radiated Emissions 3-Meters
= Project Number: 15183618
10 Client: SOMC
Test Location: Chamber |
Mode: [Tx-Chain@, GFSK, 2441MHz
95 Tested by: 84748/11993
85
Peok Limit CdBuU/m)
7:
=
S g5
5 6
i8]
o
~ Avg Limit (dBuU/m)
5:
4:
35 H
2:
1 18 18
Frequency (GHz)
Range (6Hz) RE/UBN Ref/fittn  Det/fvg Node Suee Pis  foups/Mode Lobel Range (6Hz) RE/UBl Ref/Attn Det/fvg Mode Sueep Pis fows/fode Label
1:1°3 IH-6dB)/3M  187/18  PERK/Pur ) dncec(Autn) 401 Hor i zonto 5:10-18 1HC-6eB)/30  57/2 PEAK/Pur Avg(RHS)  T55ncec(Auto) 1Bk HAKH Hor izantal
3:3-18 1M(-6dB)/3M 9172 PERK/Pur S)  BBmsec(Auto) 16k MAXH Horizonte
Rev 9.5 18 Oct 2621
H:Test Facility: UL Morrisville 2024 Jon 25 22:11:47
Radiated Emissions 3-Meters
= Project Number: 15183618
1o Client: SOMC
Test Location: Chamber |
- Mode: 1Tx-Chaind, GFSK, Z2441MHz
9 Tested by: 84748/11993
85
Peak Limit (dBuU/m)
7;
‘e
3 5
5 6
[is]
el
~ Avg Limit (dBulU/m)
5:
5 g i
Q, J
45 4 g Q w LA
? ! TP
35
ZL_\
1 18 8
Frequency (GHz)
Range (6Hz) REU/UEN Rof/ftin  Dot/fvg Node Suoep Pls  foupo/Mode Lobel Range (6Hz) REU/UB Ref/Attn  Det/fvg Mode Sueep Pis ¥owo/fode Label
£:10-18 IHC-683/38 5772 PERK/Pur Avg(RHS)  Tnsec(Auto) 18k MAKH Vertical
Rev 9.5 18 Oct 2621
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tel:(919)

REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

RADIATED EMISSIONS
Marker Frequency R“::c:?r:g Det 206211 | Gain/Loss | DC Corr C:;;Z?':‘egd Avg Limit (Margin| Peak Limit M:r';in Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)

1 * *¥%1.4365| 36.99 | Pk 28.2 -23.1 0 42.09 54 -11.91 74 -31.91 | 0-360 | 101 H
4 * *¥%13325| 37.65 | Pk 28.9 -23.6 0 42.95 54 -11.05 74 -31.05 | 0-360 | 200 \Y
5 * *% 1673 | 38.08 | Pk 28.9 -22.5 0 44.48 54 -9.52 74 -29.52 | 0-360 | 200 \Y
6 * *%2.6625| 40.01 | Pk 32 -25.6 0 46.41 54 -7.59 74 -27.59 | 0-360 | 200 \Y
2 |***497813| 39.12 | Pk 34.1 -30.4 0 42.82 54 -11.18 74 -31.18 | 0-360 | 101 H
3 |***9.40505| 38.34 | PK2 36.4 -25.2 0 49.54 - - 74 -24.46 | 101 186 H

* *%9.40505| 38.34 | PK2 36.4 -25.2 -24 25.54 54 -28.46 - - 101 186 H
7 |***4.94438| 40.04 | Pk 34 -30.4 0 43.64 54 -10.36 74 -30.36 | 0-360 | 101 \Y
8 |***9.37594| 36.4 Pk 36.4 -25.3 0 47.5 54 -6.5 74 -26.5 | 0-360 | 200 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

PK2 - Maximum Peak
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tel:(919)

REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

HIGH CHANNEL RESULTS

H:Test Facility: UL Morrisville 2824 Jon 25 21:44:18
Radiated Emissions 3-Meters
= Project Number: 15183618
10 Client: SOMC
Test Location: Chamber |
Mode: [Tx-Chain@, GFSK, 248BMHz
95 Tested by: 84748/11993
85
Peok Limit CdBuU/m)
7:
=
S g5
5 6
i8]
o
~ Avg Limit (dBuU/m)
5:
45
35
2:
1 18 18
Frequency (GHz)
Range (6Hz) RE/UBN Ref/fittn  Det/fvg Node Sueep Pis  foups/Mode Lobel Range (6Hz) RE/UBl Ref/Attn Det/fvg Mode Sueep Pis fows/fode Label
1:1°3 IH-6dB)/3M  187/18  PERK/Pur 5) dncec(Autn) 401 Hor i zonto 5:10-18 1HC-6eB)/30  57/2 PEAK/Pur Avg(RHS)  T55ncec(Auto) 1Bk HAKH Hor izantal
3:3-18 1M(-6dB)/3M 9172 PERK/Pur S)  BBmsec(Auto) 16k MAXH Horizonte
Rev 9.5 18 Oct 2621
H:Test Facility: UL Morrisville 2024 Jon 25 21:44:18
Radiated Emissions 3-Meters
= Project Number: 15183618
1o Client: SOMC
Test Location: Chamber |
- Mode: 1Tx-Chaind, GFSK, Z24868MHz
9 Tested by: 84748/11993
85
Peak Limit (dBuU/m)
7;
‘e
3 5
5 6
[is]
el
~ Avg Limit (dBulU/m)
5:
S 6 D
45 g ? 9
o
35k Ty
ZL_\
1 18 8
Frequency (GHz)
Range (6Hz) REU/UEN Rof/ftin  Dot/fvg Node Suoep Pls  foupo/Mode Lobel Range (6Hz) REU/UB Ref/Attn  Det/fvg Mode Sueep Pis ¥owo/fode Label
6:10-18 INC-6cB) /38 97/2 PEAK/Pur Bvg(RMS)  755mee MOXH Uertical
Rev 9.5 18 Oct 2621

VERTICAL
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tel:(919)

REPORT NO: R15103618-E4
FCC ID: PY7-46195Y

DATE: 2024-02-27

RADIATED EMISSIONS

Marker Frequency R“::c:?r:g Det 206211 | Gain/Loss | DC Corr C:;;Z?':‘egd Avg Limit (Margin| Peak Limit M:r';in Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)

1 * *% 1437 | 37.07 | Pk 28.2 -23.1 0 42.17 54 -11.83 74 -31.83 | 0-360 | 99 H
4 * *% 1329 | 39.34 | Pk 28.9 -23.6 0 44.64 54 -9.36 74 -29.36 | 0-360 | 101 \Y
6 * **% 2661 | 38.49 | Pk 32 -25.5 0 44.99 54 -9.01 74 -29.01 | 0-360 | 101 \Y
2 |***4.53094| 40.62 | Pk 34 -30.8 0 43.82 54 -10.18 74 -30.18 | 0-360 | 101 H
3  |***9.07594| 36.76 | Pk 36 -25.1 0 47.66 54 -6.34 74 -26.34 | 0-360 | 200 H
7 * *%49575| 39.7 Pk 34 -30.2 0 43.5 54 -10.5 74 -30.5 | 0-360 | 200 \Y
8 |***9.06715| 37.82 | PK2 35.9 -25.2 0 48.52 - - 74 -25.48 | 157 299 \Y

* *%906715| 37.82 | PK2 35.9 -25.2 -24 24.52 54 -29.48 - - 157 299 \Y
5 2.10275 37.5 Pk 31.6 -23.3 0 45.8 - - - - 0-360 | 101 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

PK2 - Maximum Peak

Page 67 of 113

UL LLC
12 Laboratory Drive, Research Triangle Park, NC 27709, 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: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

CHAIN 1
BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT
1ZKTest Facility: UL Morrisville 2824 Joan 30 18:34:15
Restricted Bondedge
s Project Number: 15183618
Client: SOMC
Test Location: Chomber 4
Mode: 1Tx-Chainl, GFSK, 24B2MHz
185 Tested by: 28186/11993 /\
I
9’: } \
8': ( \
§ 75 Peak Limit (dBul/m) / k
: |
BI:
sel.. PverageiLinit (dBub/m) (M MI
V M
Akt otttk stk Al b TN THRR TN e 0, ORI e B JWQMN‘N&'WMM %WMMM‘N
4l:
35
2. 31 18 . 5SMHz/ 2.415

Frequency (GHz)

#Sups/Hade  Lobel
HAKH Horizontol - Pk

Ref/Attn  Det/Avg Hode Sueep

Range (6Hz) REW/VBW ol Pts
IMC-6dB)/3M  1G7/18  PEAK/Pur fvg(RMS)  uto 2081

1:2.31-2.415

Rev 9.5 18 Oct 2@21

Frequency Meter 89509 Gain/Loss DC |Corrected| Average Margin Peak PK Azimuth|Height
Marker (GHz2) Reading|Det| ACF (dB) Corr | Reading Limit (dB) Limit |Margin (Degs) (c;) Polarity
(dBuv) (dB/m) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB) 8
1 [***238996] 31.13 [Pk| 32 132 [ 0 | 49.93 - - 74 |-2407| 60 [ 338 ] H
**% 238996 [ 31.13 [Pk| 32 132 [-24 ] 25.93 54 |-28.07 - - 60 [338 ]| H
2 |***2.38607] 32.26 | Pk| 32 131 | 0 | 5116 - - 74 [-2284] 60 | 338 H
**% 238607 [ 32.26 [Pk| 32 131 [-24] 27.16 s4  |-26.84] - - 60 [338]| H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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tel:(919)

REPORT NO: R15103618-E4 DATE: 2024-02-27
FCC ID: PY7-46195Y

VERTICAL RESULT

1ZETEst Foacility: UL Morrisville 2024 Jon 30 18:53:54
Restricted Bondedge

- Project Number: 15103618

" Client: SOMC

Test Locotion: Chomber 4

Mode: 1Tx-Chainl, GFSK, 24B2MHz
185 Tested by: 28188/11993

a5

85

75 Peak Limit (dBulU/md

CdBul/m)

65

55 fverageiLinit (dBub/m)

45

35

2.31 18.5MHz/ 2.415

Freguency (GHz)
Ronge (6Hz) REU/VBU Ref/Attn  Det/Avg fode Sueep Pls  Foups/llade  Label

Rev 9.5 18 Oct 2621

E Meter 89509 Gain/L DC |Corrected| Average Margi Peak PK AzimuthlHeight
Marker regl:lency Reading|Det| ACF a";/BOSS Corr| Reading Limit Z;gm Limit |Margin z[l)mut mﬂsmPoIarity
(GHz) | Buv) @/m)| 9B |(aB)|(dBuv/m)|(dBuv/m)| @® |(@Buv/m)| (aB) | P8 | (e
1 [***238996| 31 [pk| 32 132 | o | 4938 - - 74 | -242] 219 157 | v
**+238996| 31 |pPk| 32 132 |24 2538 54 | -282 - - 219 | 157 | v
2 |***237169] 33.1 |Pk| 319 132 | o | 518 - - 74 | -222] 219 157 ] v
**¥237169] 33.1 |Pk]| 319 132 |24 2738 54 | -26.2 - - 219 | 157 | v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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