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

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

SERIAL NUMBER: QV77005FL3, QV7700KFLQ, QV7700NWLQ, QV7700G0LQ

SAMPLE RECEIPT DATE: 2023-12-26 TO 2024-01-29

DATE TESTED: 2024-02-06 TO 2024-03-17
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C: 2024 Complies

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. The test results show that the equipment tested is capable of demonstrating compliance with
the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein. It is the manufacturer's responsibility to assure that additional production
units of this model are manufactured with identical electrical and mechanical components. All samples
tested were in good operating condition throughout the entire test program. Measurement Uncertainties
are published for informational purposes only and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL LLC and all revisions are
duly noted in the revisions section. Any alteration of this document not carried out by UL LLC will
constitute fraud and shall nullify the document.

Approved & Released Prepared By:
For UL LLC By:
Jrtode o> CAt-
Mike Antola Charles Moody
Staff Engineer Engineer
Consumer Technology Division Consumer Technology Division
ULLLC ULLLC
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DATE: 2024-03-25

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:

purposes only

1) Antenna gain and type (see section 6.3)
2) Cable loss (see sections 9.6 and 9.7)
FCC Clause Requirement Result Comment
See Comment Duty Cycle Reporting Per ANSI C63.10,
purposes only Section 11.6.
See Comment 20dB BW Reporting ANSI C63.10 Sections

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 None
15.247 (b)(1) Output Power

Reporting Per ANSI C63.10,
See Comment Average Power purposes only Section 11.9.2.3.2.
15.247 (d) Conducted Spurious Emissions Compliant 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 v01rO1.

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:
[ 12 Laboratory Dr 2180C
RTP, NC 27709, U.S.A
uSo0067 825374
Building:
2800 Perimeter Park Dr. Suite B 27265
Morrisville, NC 27560, U.S.A
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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(&§/))
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)

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

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

6.1.

EUT DESCRIPTION

The EUT is a GSM/WCDMA/LTE/5G Phone with BT, DTS,/UNII a/b/g/n/ac/ax, GPS, WPT &
NFC. 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) (mWw)
Chain 0
2402 - 2480 Basic GFSK 13.19 20.84
2402 - 2480 Enhanced DQPSK 13.04 20.14
2402 - 2480 Enhanced 8PSK 13.66 23.23
Chain 1
2402 - 2480 Basic GFSK 13.75 23.71
2402 - 2480 Enhanced DQPSK 13.60 22.91
2402 - 2480 Enhanced 8PSK 13.59 22.86

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

Chain Designation in Type Frequency Range Maximum Gain
Documentation (MHZz) (dBi)
0 WLAN Main/Bluetooth#1 Loop 2402-2480 -1.02
1 WLAN Sub/Bluetooth#2 Monopole 2402-2480 -2.69
6.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was 0.220.
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6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low and high channels, 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 X orientation was worst-case orientation for chain 0 and chain 1. Therefore, all
final radiated testing was performed with the EUT in X orientation for both chains.

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

GFSK mode: DH5
8PSK mode: 3-DH5

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Power Adapter Sony Type: AC-0540-JP 3223W09206247 --
Headphones Sony - - -
Support Laptop Lenovo Yoga 7 161AP7 PF49WDF9 --
/0 CABLES
1/0 Cable List
# of Cable
C:::Ie Port Identical Co_rI\_ne:tor Cable Type | Length Remarks
] Ports ol (m)
1 USB 1 USB-C USB <3M Connects EUT to Power
Adapter
2 | 35mm 1 AUX | Non-Shielded | <M Connected to
Headphones
TEST SETUP

The EUT is connected to a support laptop prior to testing to configure the radio. Test software
exercised the radio card. For testing, the EUT was connected to the power adapter.

SETUP DIAGRAMS

Please refer to R15110020-EP3 for setup diagrams
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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

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

Equipment ID Description Manufacturer| Model Number Last Cal. | Next Cal.
Common Equipment
Conducted Room 1
Keysight
90411 Spectrum Analyzer . N9030A 2023-08-02|2024-08-02
Technologies
179892 Environmental Meter Fisher 15-077-963  [2023-07-26[2024-06-31
Scientific
Real-Time Peak Power Sensor
211055 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
76022 DC Regulated Power Supply CircuitSpeciali| g 13005x5 NA NA
sts.Com
Power Software | Boonton Power Analyzer Boonton Version 3.0.13.0 NA NA
SOFTEMI Antenna Port Software UL Version 2022.8.16 NA NA
Additional Equipment
CBL028 SMA Cable Sucoflex 104PEA 2024-02-16|2025-02-16
CBL029 SMA Cable Sucoflex 104PEA 2024-02-16|2025-02-16
SMA Coaxial 10dB Attenuator
226563 25MHz-18GHz CentricRF C18S2-10 2024-02-29|2025-02-29
SMA Coaxial 10dB Attenuator
226559 25MHz-18GHz CentricRF C18S2-10 2024-02-29|2025-02-29
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 PE3WO06143-240 |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
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Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville —

Chamber 4)
quglp' Description Manufacturer/Brand 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 el oss 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 ,\Eﬂg‘gf”me”ta' Fisher Scientific 15-077-963 | 2023-09-05 | 2025-09-05
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville —
Chamber 2)
quglp' Description Manufacturer/Brand| Model Number Last Cal. Next Cal.
1-18 GHz
Double-Ridged
86408 Waveguide Horn ETS Lindgren 3117 2023-06-19 | 2025-06-19
Antenna, 1to 18
GHz
Gain-Loss Chains
91977 Gair-oss string: 1- Various Various 2023-06-06 | 2024-06-06
Receiver &
Software
197955 Spectrum Analyzer Rohde & Schwarz ESW44 2023-04-10 | 2024-04-10
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional
Equipment used
200540 ,\Eﬂg‘gf”me”ta' Fisher Scientific 15-077-963 2023-07-19 | 2025-07-19
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Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville —

Chamber 1)
Equip. ID Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz
135144 Active Loop ETS-Lindgren 6502 2024-01-24 | 2025-01-24
Antenna
30-1000 MHz
90629 Hybrid Broadband | o | sciences Corp. JB3 2024-01-30 | 2026-01-30
Antenna
Gain-Loss Chains
Gain-loss string: . .
91974 0.009-30MHz Various Various 2023-05-16 | 2024-05-16
Gain-loss string: 25- . .
91976 1000MHz Various Various 2023-05-16 | 2024-05-16
Receiver &
Software
206496 Spectrum Analyzer Rohde & Schwarz ESW44 2023-07-19 | 2024-07-19
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
Page 12 of 113
ULLLC

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: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

8. MEASUREMENT METHODS

On Time and Duty Cycle: ANS| 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

Page 13 of 113

ULLLC
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: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

9. ANTENNA PORT TEST RESULTS

9.1.

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

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

Mode

ON Time
B
(msec)

Period | Duty Cycle
X
(msec)| (linear)

Duty
Cycle
(%)

1T
Minimum VBW
(kHz)

Bluetooth GFSK

2.880

3.750 0.768

76.80

0.347

Bluetooth 8PSK

2.880

0.768

3.750

76.80

0.347

oo (== 5 Keyigh Spectrm Araleer - AP2024 23 3155/240, =S
R [s0a oc T senseanT, ALIGN AUTO  [05:59:02 PMMar 14, 2024 Frequency L R |08 DC SensenT] JGNAUTO _ 06:25:28 PMMar 14, 2024 Frequency
. #Avg Type: RMS TRACE[TD3 45 6 T #Avg Type: RMS TRACE[TD355 6
BRI GS«%). st == Trig: FreeRun AvglHold: 111 TreE[s Zaa e 2 G:,'f, Fast _,_l Trig: Free Run AvglHold: 1/1 Tree(a
IFGain:Low #Atten: 30 dB oerlP IFGain:Low #Atten: 30 dB oerlP
Auto Tune| Auto Tune
10 dBidiv___Ref 20.00 dBm 10 dBidiv__Ref 20.00 dBm
Log Log
00 CenterFreq| 00 <> = CenterFreq|
100 4 0Te 2441000000 GHz c 0 ¢ 2.441000000 GHz
00 100
ot StartFreq| - StartFreq|
o 2.441000000 GHz| ! 2441000000 GHz|
100 00
. Stop Freq . Stop Freq|
i 2441000000 GHz . 2.441000000 GHz|
00 700
Center 2441000000 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 8.000000 MHz|
Auto Man| Auto Man
1 A2 t () 2880ms (A)  0022dB 1 A2 t(A) 2880ms (A)  1.443dB
2 N 565 ms. 1.987 dBm 2 140 ms 1.768 dBm
8 A2 t (A 3750ms (A)  0.013dB FreqOffset 3l A2 [ 3750 ms (A) 0.029d8 FreqOffset
4 0Hz 4 0Hz,
5 5
6 6
7 7
8 8
9 9
10 10
1 1
s status usc status
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9.2.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

20 dB BANDWIDTH

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 =2 RBW. The sweep time is coupled.

RESULTS

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Chain 0
Channel Frequency 20dB Bandwidth
(MHz) (MHz)
Low 2402 0.876
Mid 2441 0.934
High 2480 0.860
E Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, BN
Contor Froq Z480000000GHz ] __ e o Type:RMS. Frequency
PNO: Wide == Trig: Free Run AvglHold: 20/20
IFGaimlow  #Atten: 30 dB
Auto Tune|
Ref Offset 1162 dB
19 gBiciv__Ref 20.00 dBm
CenterFreq
2.480000000 GHz
StartFreq|
2.479000000 GHz
A
StopFreq
2.481000000 GHz
CF Step
200,000 kHz|
Auto Man|
Freq Offset|
0Hz]
Center 2.480000 GHz Span 2.000 MHz
[#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)
HIGH CHANNEL
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REPORT NO: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

Chain 1
Channel Frequency 20dB Bandwidth
(MHz) (MHz)
Low 2402 0.944
Mid 2441 0.928
High 2480 0.884

0o

[B5 Keyight Spectrum Analyzer - AP2OZE. X To e )
L[ r s oc I [ senseant Ao {06703 PMar 14,2004 [~ or O]
Center Freq 2.480000000 GHz ] vg Type: RMS TRACE[T 3¢5 6 requency
PNO: Wide == Trig: FreeRun AvglHold: 20/20 i
IFGainlow  #Atten: 30 dB osTlP
Auto Tune
Ref Offset 11.42 dB.
10 dBidiv Ref 20.00 dBm
Log
Center Freq|
2480000000 GHz
StartFreq|
2479000000 GHz
A
StopFreq
2.481000000 GHz
CF Step)|
200.000 kHz{
Auto Man|
Freq Offset|
0 Hz|
Center 2.480000 GHz Span 2.000 MHz
#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)

HIGH CHANNEL
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DATE: 2024-03-25

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Chain 0

Channel Frequency 20dB Bandwidth
(MHz) (MHz)
Low 2402 1.350

Mid

2441

1.286

High

2480

1.380

BB Keysght Speciram Anclyees - AP2024.2.23 S490/GA7A0, [ )
L | m s0a oc [ T senseanT ALIGN AUTO __[06:25:51 PMMar 14,2024 =
Center Freq 2.441000000 GHz #Avg Type: RMS TRAGE 5 75 6 requency
PNOWide 5= Trig: FreeRun Avg|Hold: 2020 e
IFGain:ow  #Atten: 30 dB o=rlP
Auto Tune|
Ref Offset 11.62 dB
10 dBidiv Ref 20.00 dBm
Log
CenterFreq|
i 2441000000 GHz
StartFreq|
. W 'y seccen| | 2440000000 GHz|
X
Stop Freq|

2.442000000 GHz|

Auto

CF Step)|
200,000 kHz|

Man|

FreqOffset

0 H|

Center 2.441000 GHz
#Res BW 22 kHz

#VBW 68 kHz

Span 2.000 MHz|
Sweep 1.267 ms (1001 pts)

MID CHANNEL

Chain 1

Channel Frequency 20dB Bandwidth
(MHz) (MHz)
Low 2402 1.358

Mid

2441

1.270

High

2480

1.348

eyeight Spectrum Analyzer - AP2024 223 33459 84740, T= e )
T [ R [s0a oc [ [ senseanT, ALGAITO (072000 mar g 2008 [~ oo
Center Freq 2.441000000 GHz ] vg Type: RMS TRACE[T 3¢5 6 requency
NG Wide == Trig: FreeRun Avg|Hold: 2020
IFGainlow  #Atten: 30 dB
Auto Tune
Ref Offset 11.42 dB.
10 dBidiv Ref 20.00 dBm
Log
CenterFreq
2441000000 GHz
StartFreq|
2.440000000 GHz
R
StopFreq
2.442000000 GHz
00
CF Step
200.000 kHz|
Man|
Freq Offset|
00
0 He|
Center 2.441000 GHz Span 2.000 MHz
#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)
sc: status
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REPORT NO: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

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 hoping channel, whichever is greater.

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

TEST PROCEDURE

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

RESULTS

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Chain 0
BB Keysight Spectrum Analyzer - AP2024.2.23,33499,/84740, = || S
L [ RF [soa bpc | [ [ SENSE:INT] [ ALIGN AUTO |09:12:42 PMMar 14, 2024
Center Freq 2.441500000 GHz | _. #Avg Type: RMS TRACE[T 555 6 Frequency
PNO: Wide 0 1rig: Free Run Avg|Held:>100/100 TYPE| M WAy
IFGain:Low #Atten: 40 dB DET|
Auto Tune|
Ref Offset 11.62 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 2.441500000 GHz|
100 ><
StartFreq
oo 2.439000000 GHz
-on Stop Freq
2.444000000 GHz
-20.0
CF Step
—nn §00.000 kHz
| Auto Man
-40.0
Freq Offset
-50.0
0 Hz
-B0.0
Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
MSG STATUS
HOPPING FREQUENCY SEPARATION PLOT
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Chain 1
BE Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, ==
L ol RF [s0e bpc | [ [ SENSE:INT] [ ALIGN AUTO [07:31:11 PMMar 14, 2024
Center Freq 2.441500000 GHz | #Avg Type: RMS TRAGE[T =355 6 Frequency
PNO: Wide o 1rig: Free Run Avg|Held:>100/100 TYPE| M yAaasniy
IFGain:Low #Atten: 40 dB DET|F
AMKkr1 1.000 MHZ] Auto Tune
Ref Offset 11.42 dB
1o gsici__ Ref 30.00 dBm 0.047 dB
Center Freq
200 ‘ 2.441500000 GHz
100 ><
StartFreq
oo 2.439000000 GHz
- Stop Freq
2.444000000 GHz
-20.0
CF Ste
e 500.000 kH';
| Auto Man
-a0.0
Freq Offset
-50.0
0 Hz
-50.0
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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9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Chain 0
E Keg.vsightslpec:rum Anam‘ar—Apznz-tz.B‘,sysgzsﬂau, ‘ ‘ - ‘ - - — ===
Center Freq 2.441500000 GHz | ' #Avg Type: RMS “fmace] - ss|  Frequency
PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100 TYPE| M iy
IFGain:Low #Atten: 40 dB DET|
Auto Tune|
Ref Offset 11.62 dB
| goidiv Ref 16.00 dBm
Center Freq
15.0 2.441500000 GHz
140 Lo
| StartFreq
130 [T AP E L >/\ 2.439000000 GHz
120 Stop Freq
2.444000000 GHz|
1.0
e 505:5(?%42
lAuto Man
9.00
o Freq Offset
0 Hz
7.00
Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
HOPPING FREQUENCY SEPARATION PLOT
Since output power is <125mW (21dBm), Separation can be > 2/3 20dB BW
Separation |20dB BW| 2/3dB BW | Margin
(MHZz) (MHz) (MHz) (MHz)
1.000 1.286 0.857 -0.143
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Chain 1
E Keysight Spectrum Analyzer - AP2024.2.23,33409,/84740, ==
L [ RF [506 DC | [ [ SENSE:INT] [ ALIGN AUTO [08:05:38 PMMar 14, 2024 F
| . #Avg Type: RMS TRAGE 3956 requency
PNO: Wide o 1rig: Free Run Avg|Hold:>100/100 TYPE| M ¥ARMAMAY
IFGain:Low #Atten: 40 dB DET
AMKkr1 1.000 MHZ] Auto Tune
1 gBraiv Ref 16.00 dBm 0.130 dB
Center Freq
150 2.441500000 GHz
" >X< “ StartFreq
15.0 2.439000000 GHz
en Stop Freq
2.444000000 GHz
11.0
oo 500,000 Ktis
| Auto Man
- Freq Offset
' 0 Hz
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
Since output power is <125mW (21dBm), Separation can be > 2/3 20dB BW
Separation |20dB BW| 2/3dB BW | Margin
(MHz) (MHz) (MHz) (MHz)
1.000 1.270 0.847 -0.153
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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
RESULTS

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Chain 0
BB Keysight Spectrum Analyzer - AP2024.2.23,33409,/84740, == -;
L 1 RF |soq DbDC | | | SENSE:INT| | ALIGN AUTO [09:11:35 PMMar 14, 2024
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRAGE[T 0345 6 Frequency
PNO: Fast o 1rig: FreeRun Avg|Hold:>100/100 TYPE| M i
IFGain:Low Atten: 30 dB DET|P
Auto Tune
Ref Offset 11.62 dB
10 deidiv. Ref 30.00 dBm
Log
Center Freq
200 2.440000000 GHz
10.0
StartFreq
oo 2.390000000 GHz
oo Stop Freq
2.490000000 GHz
-20.0
CF Step
—nn 10.000000 MHz
Auto Man
-40.0
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)
MSG STATUS
100MHz SPAN
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FCC ID: PY7-13187R

BB Keysight Spectrum Analyzer - AP2024.2 23,33499/84740, = | ] -;
L 1 RF [soe bc | | | SENSE:INT]| | ALIGN AUTO [09:09:34 PM Mar 14, 2024
[Center Freq 2.415000000 GHz | #Avg Type: RMS TRACE[T 0345 6 Frequency
PNO: Wide (0 1rig: Free Run Avg|Hold:>100/100 TYPE|M Aty
IFGain:Low Atten: 30 dB peT|P
Auto Tune
Ref Offset 11.62 dB
10 deidiv.~ Ref 30.00 dBm
Log
Center Freq
200 2.415000000 GHz
10.0
StartFreq
oo 2.400000000 GHz
o Stop Freq
2.430000000 GHz
-20.0
CF Step
= 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
0 Hz
50,0
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
BB Keysight Spectrum Analyzer - AP2024.2 23, 33499,/84740, == -::
L RF [son bc | | | SENSE:INT]| | ALIGN AUTO [09:10:22 PM Mar 14, 2024
[Center Freq 2.445000000 GHz i #Avg Type: RMS TRACE[ 345 6 Frequency
PNO: Wide (0 1rg: Free Run Avg|Hold:>100/100 TYPE|M iy
IFGain:Low Atten: 30 dB peT|P
Auto Tune
Ref Offset 11.62 dB
10 deidiv.~ Ref 30.00 dBm
Log
Center Freq
200 2.445000000 GHz
10.0
StartFreq
oo 2.430000000 GHz
o Stop Freq
2.460000000 GHz
200
CF Step
= 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
0 Hz
50,0
Start 2.43000 GHz Stop 2.46000 GH=z
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
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DATE: 2024-03-25

Bl Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, Lo )
L 1 RF [soe bc | | | SENSE:INT]| | ALIGN AUTO [09:10:56 PM Mar 14, 2024 =
[Center Freq 2.475000000 GHz ] #Avg Type: RMS TRAGE[T 0345 6 requency
PNO: Wide (5o 1rig: Free Run Avg|Hold:>100/100 TYPE|M Attt
—»— P
IFGain:Low Atten: 30 dB DET
Auto Tune
Ref Offset 11.62 dB
10 dB/div Ref 30.00 dBm
Log
Center Freq
200 2.475000000 GHz
100
StartFreq
0.00 2.460000000 GHz
o Stop Freq
2.490000000 GHz
-20.0
0o CF Step
3.000000 MHz
Auto Man
-an0.0
Freq Offset
-50.0
0 Hz
-60.0

Start 2.46000 GHz

Res BW 300 kHz #VBW 910 kHz

Stop 2.49000 GHz

Sweep 1.000 ms (1001 pts)

IMSG

STATUS

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

Chain 1
BBl Keysight Spectrum Analyzer - AP2024.2 23,33499/84740, = | ] -;
L 1 RF |soq bC | | | SENSE:INT] | ALIGN AUTO [07:30:06 PMMar 14, 2024
[Center Freq 2.440000000 GHz ) Avg Type: Log-Pwr TRACE[TTTS 5 Frequency
PNO: Fast o 1rig: FreeRun Avg|Hold:>100/100 TYPE| ;’! A
IFGain:Low Atten: 30 dB DET
Auto Tune
Ref Offset 11.42 dB
10 dBidiv. Ref 30.00 dBm
Log
Center Freq
200 2.440000000 GHz
10.0
StartFreq
0.0 2390000000 GHz
-5.61 cibry
o Stop Freq
2.490000000 GHz
200
CF Step
= 10.000000 MHz
Auto Man
-40,0 feslliden
Freq Offset
500
0 Hz
0.0
Start 2.39000 GH=z Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
100MHz SPAN
[ Keyslghl Specllum Analyzer - AP2024.2.23,33499/84740, = e
1 |soe bpc | | | SENSE:NT] | HLIGN HUTO |07:28:49 PMMar 14, 2024 E
Iéenter Freq 2.415000000 GH=z . #Avg Type: R TRACE[T2 5755 6 requency
PNO: Wide ., 1rg: Free Run Avg|Hold:: >1DD!1DD TYPE g" AARAAAA
IFGain:Low Atten: 30 dB DET]
Auto Tune
Ref Offset 11.42 ¢B
10 dBidiv. Ref 30.00 dBm
Log
Center Freq
200 2.415000000 GHz
10.0
StartFreq
. 2.400000000 GHz
-on Stop Freq
2.430000000 GHz
200
CF Step
o 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
0 Hz
0.0
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
30MHz SPAN, SEGMENT 1 OF 3
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FCC ID: PY7-13187R

DATE: 2024-03-25

200

BB Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, |
L RF |son bDC | | | SENSE:INT| | ALIGN AUTO [07:29:07 PMMar 14, 2024 Freguenc
[Center Freq 2.445000000 GHz ] #Avg Type: RMS Rl SN 9 i
PNO: Wide . 1rig: Free Run Avg|Hold:>100/100 TVPE|M y
—— P
IFGain:Low Atten: 30 dB DET)
Auto Tune
Ref Offset 11.42 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq

10.0

2.445000000 GHz

StartFreq
2.430000000 GHz

0.00
-l Stop Freq
2.460000000 GHz
-20.0
CF Step
o 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
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 STATUS
30MHz SPAN, SEGMENT 2 OF 3
BB Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, == E
L RF [soQ bc | [ SENSE:INT| | ALIGN AUTO [07:29:30 PM Mar 14, 2024 £
[Center Freq 2.475000000 GHz ) #Avg Type: RMS TRACE[TZ3 45 requency
PNO: Wide Ly Trig: Free Run Avg|Hold:>100/100 TYPE] 2-1 AR
IFGain:Low Atten: 30 dB DET]
Auto Tune
Ref Offset 11.42 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 2.475000000 GHz
10.0
StartFreq
- 2.460000000 GHz
-on Stop Freq
2.490000000 GHz
200
CF Step
e 3.000000 MHz
Auto Man
-a0.0
Freq Offset
50,0
0O Hz
-B0.0

Start 2.46000 GHz
Res BW 300 kHz

#VBW 910 kHz

Stop 2.49000 GHz
Sweep 1.000 ms (1001 pts)

IMSG

STATUS

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Chain 0
BN Keysight Spectrum Analyzer - AP2024.2.23,33499,/84740, = |- @_
L 1 RF [soQ bc | | [ SENSE:INT| [ ALIGN AUTO [09:20:27 PMMar 14, 2024
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRACE[T- 5355 6 Frequency
PNO: Fast 53 Trig: FreeRun Avg|Hold:>100/100 TYPE| M e
IFGain:Low Atten: 30 dB DET]
Auto Tune
Ref Offset 11.62 dB
10 dBidiv -~ Ref 30.00 dBm
Log
Center Freq
200 2.440000000 GHz
10.0
StartFreq
oo 2.390000000 GHz
-4.01 clBiry
oo Stop Freq
2.490000000 GHz
20,0
CF Step
e 10.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0 o Hz
50,0
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 NMHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
100MHz SPAN
BB Keysight Spectrum Analyzer - AP2024.2 23, 33499,/84740, == -::
L 1 RF [son bc | | | SENSE:INT]| | ALIGN AUTO [09:18:05 PM Mar 14, 2024
[Center Freq 2.415000000 GHz [ #Avg Type: RMS TRACE[]S 335 6 Frequency
PNO: Wide (50 1rig: FreeRun Avg|Hold:>100/100 TYPEIM v
IFGain:Low Atten: 30 dB DET|P
Auto Tune
Ref Offset 11.62 dB
10 deidiv.~ Ref 30.00 dBm
Log
Center Freq
200 2.415000000 GHz
10.0
StartFreq
oo 2.400000000 GHz
o Stop Freq
2.430000000 GHz
200
CF Step
= 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0 0 Hz
50,0
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: R15110020-E8

FCC ID: PY7-13187R

DATE: 2024-03-25

200

BB Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, |
L RF |son bDC | | | SENSE:INT| | ALIGN AUTO [09:19:08 PMMar 14, 2024 Freguenc
[Center Freq 2.445000000 GHz ] #Avg Type: RMS Rl SN 9 i
PNO: Wide . 1rig: Free Run Avg|Hold:>100/100 TVPE|M y
—— P
IFGain:Low Atten: 30 dB DET)
Auto Tune
Ref Offset 11.62 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq

10.0

2.445000000 GHz

StartFreq
2.430000000 GHz

0.00
-l Stop Freq
2.460000000 GHz
-20.0
CF Step
o 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
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 STATUS
30MHz SPAN, SEGMENT 2 OF 3
BB Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, == E
L RF [soQ bc | [ SENSE:INT| | ALIGN AUTO [09:19:36 PM Mar 14, 2024 £
[Center Freq 2.475000000 GHz ) #Avg Type: RMS TRACE[TZ3 45 requency
PNO: Wide Ly Trig: Free Run Avg|Hold:>100/100 TYPE] 2-1 AR
IFGain:Low Atten: 30 dB DET]
Auto Tune
Ref Offset 11.62 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 2.475000000 GHz
10.0H
StartFreq
- 2.460000000 GHz
-on Stop Freq
2.490000000 GHz
200
CF Step
e 3.000000 MHz
Auto Man
-a0.0
Freq Offset
50,0
0O Hz
-B0.0

Start 2.46000 GHz
Res BW 300 kHz

#VBW 910 kHz

Stop 2.49000 GHz
Sweep 1.000 ms (1001 pts)

IMSG

STATUS

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

Chain 1
B Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, Lo )]
L 1 RF |soq bC | | | SENSE:INT] | ALIGN AUTO [08:01:31 PMMar 14, 2024 =
[Center Freq 2.440000000 GHz ) Avg Type: Log-Pwr TRACE[TTTS 5 requency
PNO: Fast o 1rig: FreeRun Avg|Hold:>100/100 TYPE| M iy
P
IFGain:Low Atten: 30 dB DET
Auto Tune
Ref Offset 11.42 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 2.440000000 GHz
10.0
StartFreq
0.0 2390000000 GHz
-3.85 dbry
o Stop Freq
2.490000000 GHz
-20.0
0o CF Step
10.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
0 Hz
-60.0
Start 2.39000 GH=z Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
100MHz SPAN
(3 Keyslghl Specllum Analyzer - AP2024.2.23,33499/84740, = e
1 |soe bpc | | | SENSE:NT] | HLIGN HUTO |07:38:25 PMMar 14, 2024 E
|Eenter Freq 2.415000000 GHz ) #Avg Type: R TRAGE[TTZ 55 8 requency
PNO: Wide ., 1rg: Free Run Avg|Hold:! >1DD11DD TYPE[M sy
P
IFGain:Low Atten: 30 dB DET]
Auto Tune
Ref Offset 11.42 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 2.415000000 GHz
10.0
StartFreq
o0 2.400000000 GHz
-on Stop Freq
2.430000000 GHz
-20.0
0o CF Step
3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
0 Hz
-B0.0

Start 2.40000 GHz
Res BW 300 kHz

Stop 2.43000 GHz

#VBW 910 kHz Sweep 1.000 ms (1001 pts)

MSG

STATUS

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R15110020-E8

FCC ID: PY7-13187R

DATE: 2024-03-25

200

BB Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, |
L RF |son bDC | | | SENSE:INT| | ALIGN AUTO [07:42:07 PMMar 14, 2024 Freguenc
[Center Freq 2.445000000 GHz ] #Avg Type: RMS Rl SN 9 i
PNO: Wide . 1rig: Free Run Avg|Hold:>100/100 TVPE|M y
—— P
IFGain:Low Atten: 30 dB DET)
Auto Tune
Ref Offset 11.42 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq

10.0

2.445000000 GHz

StartFreq
2.430000000 GHz

0.00
-l Stop Freq
2.460000000 GHz
-20.0
CF Step
o 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
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 STATUS
30MHz SPAN, SEGMENT 2 OF 3
BB Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, == E
L RF [soQ bc | [ SENSE:INT| | ALIGN AUTO [08:00:41 PM Mar 14, 2024 £
[Center Freq 2.475000000 GHz ) #Avg Type: RMS TRACE[TZ3 45 requency
PNO: Wide Ly Trig: Free Run Avg|Hold:>100/100 TYPE] 2-1 AR
IFGain:Low Atten: 30 dB DET]
Auto Tune
Ref Offset 11.42 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 2.475000000 GHz
10.0
StartFreq
- 2.460000000 GHz
-on Stop Freq
2.490000000 GHz
200
CF Step
e 3.000000 MHz
Auto Man
-a0.0
Freq Offset
50,0
0O Hz
-B0.0

Start 2.46000 GHz
Res BW 300 kHz

#VBW 910 kHz

Stop 2.49000 GHz
Sweep 1.000 ms (1001 pts)

IMSG

STATUS

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R15110020-E8 DATE: 2024-03-25

FCC ID: PY7-13187R
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 3.16 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

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

RESULTS

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Chain 0
Pulse NPuurIT::aesri:m)f Average Time| ;v | Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.378 32 0.1210 0.4 -0.2790
DH3 1.632 15 0.2448 0.4 -0.1552
DH5 2.876 13 0.3739 0.4 -0.0261
FUlis NPuur;ZZrizf Average Time| it | Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.378 8 0.03024 0.4 -0.3698
DH3 1.632 3.75 0.06120 0.4 -0.3388
DH5 2.876 3.25 0.09347 0.4 -0.3065
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tel:(919)

REPORT NO: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, [E=S[r=N] Krys\gMSv«vvanwul Amzua 3499/84740, [E=m[r=n
[ ® [wa oc I T_sensean] ALIGUAUTO [08:51:49 Piar 13,2024 [ — I SENSENT] [ Ao Tt tg
enter Freq 2441000000 GHz | TrigDelay-1000ps  #Avg Type: RMS Tucelizassg|  Freuency Center Freq 2. 441000000 GFz | Trig Delay-200.0 s~ #Avg Type: RMS e[ o5 5| Frequency
PNO-Wide = Trig: Video T s PNO: Wide —»— Trig: Video | W
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB el
AMKr1 378.0 ) AutoTune AMKr1 1.632 ms| Auto Tune|
[ggeic_Ref 30.00 dBm 0.01 dB| {9 gerdiv__Ref 30.00 dBm -0.04 dB
CenterFreq| CenterFreq|
200 2.441000000 GHz| 2 2.441000000 GHz|
100 100
o 0 StartFreq| ) StartFreq|
0.00 TRIG LVL 2.441000000 GHz| 0.0 RN 2.441000000 GHz|
oo StopFreq 0o StopFreq
2.441000000 GHz| 2.441000000 GHz|
00 00
o0 | CF Step) . | CF Step
1000000 MHz| 1.000000 MHz]
Auto Man| Auto Man|
100 400
- | Freq Offset| . FreqOffset|
. "(FTAT ] " T 0Hz] 0 Hz|
00 ‘ w0
Center 2.441000000 GHz n 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 (1 001 p!s)J
s satus s sramus,

PULSE WIDTH - DH1 PULSE WIDTH - DH3

i Klryxlngp«immAmIﬂs D T=e 7 SR [
[ I [_sensean] ALIGNATTO 001517 PHar 14,2034 C | I SENSENT] |__AIGNATO [085234Piiar 14,202
enter Fre: 2 441 000000 GHz Trig Delay-400.0 ys ~ #Avg Type: RMS Frequency Center Freq 2 441000000 GHz #Avg Type: RMS 3ise Frequency
PNG-Wide == Trig: Video o No-Wide —»= Trig: Free Run e s
IFGain:Low  #Atten: 40 dB o IFGain:Low  #Atten: 40 dB oerlP
Auto Tune Auto Tune|
AMkr1 2.876 ms} Ref Offset 11.62 dB
10dBiglv_ Ref 30.00 dBm -0.38 dBj 10 dE/div__Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 T T 2441000000 GHz 20 T 2441000000 GHz
10c o 11.4s b
<> . StartFreq ph StartFreq|
S0 || 2441000000 GHz| oo ‘ H ‘ 2441000000 GHz
o Stop Freq| o Stop Freq|
2441000000 GHz 2441000000 GHz
00 20
. CF Step O LA AL LU LU CF Step
1.000000 MHz ¢ 1.000000 MHz|
lAuto Man| Auto Man
100 w00
0 Freq Offset| - Freq Offset|
B 0Hz ) 0He]
- 600
ICenter 2.441000000 GHz n 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 ptsy
sc status sc. saTus

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

B Keysight Spectram Anatyeer - AP2024 223 3450 B4THD, == B Koo i Anclyzer - AP20242.23 SH9B/GATHO, ==
L | r_[soa oc I [_sensean] ALIGN AUTO __[06:54:49 PMMar 14,2024 L | ®m  [sa oc SENSENT] [ ALIGNAUTO [09:16:15 PHMar 14,2023
enter Freq 2.441000000 GHz ) #Avg Type: RMS TacE[ 3 Frequency Center Freq 2.441000000 GHz . #Avg Type: RMS el 3 i5g  Freduency
PN Wide == Trig: FreeRun PNo-Wide == Trig: Free Run TYPE| Wi
IFGain:low  #Atten: 40 dB IFGainlow  #Atten: 40 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 11.62 dB Ref Offset 11.62 dB.
10 dgidiv. - Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2441000000 GHz 20 2441000000 GHz
0c . 1147
StartFreq| " StartFreq|
S0 2441000000 GHz oo 2441000000 GHz
o StopFreq 1o StopFreq|
2441000000 GHz 2441000000 GHz
00 20
i | |
‘ [ 1] \ | 1L | MR
ooy I L UL bl . CF Step ol ) ol il b L L s l CF step
' 1.000000 MHz i ! 1.000000 MHz|
lAuto Man| Auto Man
100 00
0 Freq Offset| - Freq Offset|
0 He| E 0 Hz|
- 600
(Center 2.441000000 GHz n 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 ptsu
sc status s saTus

NUMBER OF PULSES IN 3.16 SECOND NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3 OBSERVATION PERIOD — DH5
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DATE: 2024-03-25

Chain 1
Pulse NPuurIT::aesri:m)f Average Time| ;v | Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DHA1 0.379 32 0.1213 0.4 -0.2787
DH3 1.632 13 0.2122 0.4 -0.1878
DH5 2.876 9 0.2588 04 -0.1412
FUlEis NPuur;ZZrizf Average Timel it | Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.379 8 0.03032 0.4 -0.3697
DH3 1.632 3.25 0.05304 0.4 -0.3470
DH5 2.876 2.25 0.06471 0.4 -0.3353
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tel:(919)

REPORT NO: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, =SR] i Amzua 3499/84740, =S
[ RE___[500 DC I [_SENSE:INT] ALIGN AUTO _|08:38:27 PMMar 14, 2024 L I RE [ SENSE:INT] [ ALIGN AUTO __ [08:40: 39 PHMarH 2024
enter Freq 2441000000 GHz | TrigDelay-1000ps  #Avg Type: RMS ez s g  Frequency Center Freq 2. 441000000 GFz | Trig Delay-200.0 s~ #Avg Type: RMS e[ o5 56| Frequency
PNo- Wide == Trig: Video el PNO: Wide == Trig: Video o
IFGainilow  #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB al
AMKr1 379.0 i) AutoTune AMKr1 1.632 ms| Auto Tune|
[ggeic_Ref 30.00 dBm -0.15 dB {9 gerdiv__Ref 30.00 dBm 0.09 dB
CenterFreq| CenterFreq
0 2441000000 GHz| 2 2.441000000 GHz
100 0
0 ) StartFreq| ) StartFreq|
S e[ 2.441000000 GHz| 0o ™ 2.441000000 GHz
oo StopFreq 0o StopFreq
2441000000 GHz| 2.441000000 GHz
00 00
o0 | CF Step) . | CF Step
1.000000 MHz| 1.000000 MHz|
Auto Man| Auto Man
00 400
. I Freq Offset| . FreqOffset|
i | 0Hz| i 0Hz
00 600
(Center 2.441000000 GHz n 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 (1 001 p!s)J
usc status usc. status
i xm.gmsmmmm»,m D T=e 7 SR [
[ I [_sensean] ALIGNATTO 1073328 PHar 14,2034 C | I SENSENT] [ ALGNAUTO _[08:36:51 PHMar 14,2023
enter [ 2 441 000000 GHz Trig Delay-400.0 s #Avg Type: RMS sce[ 5 5|  Frequency [Center Freq 2, 441000000 GHz #Avg Type: RMS TRece[T o356  Freauency
PNG-Wide == Trig: Video o NO-Wide == Trig: Free Run R
IFGain:Low  #Atten: 40 dB o IFGain:Low  #Atten: 40 dB oerlP
AMKI1 2.876 m9 Auto Tune ot Ofeot 114248 Auto Tune|
10 didiv  Ref 30.00 dBm 0.07 dB 10 dB/div  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 T T 2441000000 GHz 20 T 2441000000 GHz
10c 0 :
<> . StartFreq . N N N . StartFreq|
S0 || 2441000000 GHz| oo ‘ 2441000000 GHz
o Stop Freq| o Stop Freq|
2441000000 GHz 2441000000 GHz
200 20
. CF Step| wobl h L ‘ ., L WL “ | CF Step)
1.000000 MHz - ! 1.000000 MHz|
lAuto Man| Auto Man
100 w00
0 Freq Offset| - Freq Offset|
B 0Hz ) 0He]
- 600
ICenter 2.441000000 GHz n 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 ptsy
sc status sc. saTus

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

B Keysight Spectram Anatyeer - AP2024 223 3450 B4THD, == B Koo i Anclyzer - AP20242.23 SH9B/GATHO, ==
L | r_[soa oc I [_sensean] ALIGN AUTO __[08:41:27 PMMar 14,2024 L | ®m  [sa oc SENSENT] [ ALIGNAUTO _[07:33:54 PHMar 14,2028
enter Freq 2.441000000 GHz . #Avg Type: RMS TRACE S Frequency Center Freq 2.441000000 GHz ], #Avg Type: RMS TRACE[T5375 6 Frequency
PN Wide == Trig: FreeRun PNOF Wide == Trig: Free Run TYPE| Wi
IFGain:low  #Atten: 40 dB IFGainlow  #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.42 dB Ref Offset 11.42 dB.
10 dBidiv  Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2441000000 GHz 20 2441000000 GHz
10 ! " !
. N StartFreq| StartFreq|
S0 ’ 2441000000 GHz oo 2441000000 GHz
o StopFreq 1o StopFreq|
2441000000 GHz 2441000000 GHz
00 20
L LY LU 1L S L LU LA
o \H ‘,h‘[‘ . H (AN A R 0 L L CF step ol ol ‘ | LU L CF Step
v i 1.000000 MHz 1.000000 MHz|
lAuto Man| Auto Man
100 00
0 Freq Offset| - Freq Offset|
0 He| E 0 Hz|
- 600
(Center 2.441000000 GHz n 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 ptsu
use staTus s saTus

NUMBER OF PULSES IN 3.16 SECOND NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3 OBSERVATION PERIOD — DH5
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DATE: 2024-03-25

Chain 0

9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.38 31 0.1178 0.4 -0.2822
3DH3 1.626 14 0.22764 0.4 -0.1724
3DH5 2.875 12 0.345 0.4 -0.055

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.
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tel:(919)

REPORT NO: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, =SR] Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, =S
L[ r_[s0a oc | [_Sense:nT] ALIGN AUTO___|08:56:30 PMMar 14, 2024 [ 500 DC SENSE:INT] [ ALIGNAUTO  [08:58:52 PMMar 14,2024
enter Freq 2.441000000 GHz | TrigDelay-1000ps  #Avg Type: RMS ez ssg|  Freuency [Center Freq 2.441000000 GHz | Trig Delay-200.0 s~ #Avg Type: RMS TRace[ 555 Frequency
PN Wide = Trig: Video s PNO: Wide —»— Trig: Video T | Wk
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerlP
AMKr1 380.0 i) AutoTune AMKr1 1.626 ms| Auto Tune|
[ggeic_Ref 30.00 dBm 0.38 dB {9 gerdiv__Ref 30.00 dBm 0.21dB
CenterFreq| CenterFreq|
20 2.441000000 GHz] » 2.441000000 GHz|
100 100
<> . StartFreq| > . StartFreq|
S it 2.441000000 GHz| o b RO 2.441000000 GHz|
oo StopFreq o Stop Freq
2.441000000 GHz] 2.441000000 GHz|
200 20
o0 CF Step) 90 CF Step
1.000000 MHz| 1.000000 MHz|
Auto Man| lAuto Man|
100 400
. it Freq Offset| . FreqOffset|
I 1) 0Hz| 0Hz
00 600
ICenter 2441000000 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 p!s)J
= starus sa status
eysight Spectrum Anslyzer~ AP2024 223 33499 BATAD, T=e I Analyzer - AP2024.2.23 33499 BATHD, [
] ® _[sa oc T_sensean] ALIGN AUTO__[09:25:43 PM Mar 14, 2024 T & _[s00 o | SENSEINT] ALIGN AUTO__[08:57:01 PMMar 14,2024
enter Freq 2.441000000 GHz Trig Delay400.0 s #Avg Type: RMS Tace[7o3is 6|  Frequency [Center Freq 2.441000000 GHz #Avg Type: RMS el 3 i5g  Freduency
PNO: Wide —»— 17ig: Video [ PNO: Wide = Trig: Free Run
IFGain:Low  #Atten: 40 dB o=tlP IFGain:Low  #Atten: 40 dB
Auto Tune Auto Tune
AMkr1 2.876 ms) Ref Offset 11.62 dB
10 didiv  Ref 30.00 dBm 0.26 dB 10 dB/div Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
20 2.441000000 GHz| 20 2.441000000 GHz|
| 1
100 0 I
0 . StartFreq StartFreq
. t reLid [ 2.441000000 GHz| o 2.441000000 GHz|
: StopFreq o Stop Freq|
2.441000000 GHz| l } ‘ 2.441000000 GHz|
00 20 !
oo CF Step| . \ H L) ' I J ‘ [ 1 CF Step
1.000000 MHz] " § i 1.000000 MHz|
lAuto Man| Auto Man|
100 w0
0 Freq Offset| o Freq Offset|
B 0Hz 0He]
60.0 500
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 ptsy
sc status sc. saTus
B Keysignt Spectrum Amslyzer~ AP2024223 33499 BATAD, T=e B K I Analyzer - AP2024.2.23 33499 BATHD, To @
[ & [sia oc I T sensean] ALIGN AUTO__[08:59:24 PM Mar 14, 2024 L[ ® [s0 o SENSEINT] [ Ao AUTO [09:26:07 Phvar 14,2024
enter Freq 2.441000000 GHz ) #Avg Type: RMS TRace Frequency Center Freq 2.441000000 GHz ) #Avg Type: RMS TR 6| Freauency
PNO-Wide == Trig: Free Run o BNO-Wide == Trig: Free Run
IFGain:Low  #Atten: 40 dB o=tlP IFGain:ow  #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset 11.62 dB Ref Offset 1162 dB
10 dgidiv. - Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
20 2.441000000 GHz| 20 2.441000000 GHz|
9
0c 0
StartFreq| StartFreq
- 2.441000000 GHz| - 2.441000000 GHz|
. StopFreq 1o StopFreq|
| “ i 2.441000000 GHz| ‘ ‘ ” 2.441000000 GHz|
00 20
300 ‘ 'r f i AL U’I cadlt ol 100;505’;?19 30,0 | \ ey AU sl b ‘ el AL L s Lru AR 100;505&?
I 2 2
lAuto Man| Auto Man|
40.0 00
0 Freq Offset| - Freq Offset|
h 0Hz - 0He]
60.0 500
(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) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts!]
sc staus = status

OBSERVATION PERIOD — 3DH

NUMBER OF PULSES IN 3.16 SECOND

3

NUMBER OF PULSES IN 3.16 SECOND

OBSERVATION PERIOD - 3DH5
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REPORT NO: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

Chain 1

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy

(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.38 32 0.1216 0.4 -0.2784
3DH3 1.628 17 0.27676 0.4 -0.1232
3DH5 2.872 8 0.22976 0.4 -0.1702

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.

Note: The 3DH5 Number of Pulses in 3.16 seconds plot has been sent to the lab for a
remeasurement.
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tel:(919)

REPORT NO: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, =SR] Kryswgh!iv«wmhﬁyw Amzua}yu/um =S
L[ r_[s0a oc | [_Sense:nT] ALIGN AUTO___|08:33:23 PMMar 14, 2024 [ SENSE:INT] [ ALGNAUTO [08:35: mnmm 2024
enter Freq 2.441000000 GHz ] Trig Delay-100.0ps  #Avg Type: RMS TRAGE[ 35 6 Frequency Center Freq 2 441000000 GHz | Trig Delay-200.0ps  #Avg Type: RMS e[ Frequency
PNO-Wide = Trig: Video s PNO: Wide —»— Trig: Video | W
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB al
AMKr1 380.0 ) AutoTune AMKr1 1.628 ms| Auto Tune|
[ggeic_Ref 30.00 dBm 0.11 dB {9 gerdiv__Ref 30.00 dBm 0.24 dB
CenterFreq| CenterFreq|
20 2.441000000 GHz] » 2.441000000 GHz|
100 100
0 ) StartFreq| 3 StartFreq|
a0 ! i TEEH ] 2441000000 GHz| 0o = 2441000000 GHz
oo StopFreq o Stop Freq
2.441000000 GHz] 2.441000000 GHz|
200 20
o0 CF Step) 90 CF Step
1.000000 MHz| 1.000000 MHz|
Auto Man| lAuto Man|
100 400
- Freq Offset| . FreqOffset|
B OHz| 0Hz
00 600
(Center 2.441000000 GHz n 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 (1 001 p!s)J
= starus sa status
Klryxlghtsmmm!mlﬂs e T=e SR [
[ [ T_sensean] ALIGN AUTO__[0B:08:41 PM Mar 14, 2024 i c | I SENSEINT] [ AGNAUTO [08:33:53 Phar 14,2024
entsr Fre: 2 441 000000 GHz Trig Delay-400.0 s #Avg Type: RMS TRACE[ >3 45 6 Frequency CQ nter Freq 2. 441000000 GHz #Avg Type: RMS TRACE] 56 Frequency
PNO: Wide —»— 17ig: Video [ PNO: Wide = Trig: Free Run
IFGain:Low  #Atten: 40 dB o=tlP IFGain:Low  #Atten: 40 dB
Auto Tune Auto Tune
AMkr1 2.872 ms} Ref Offset 11.42 dB
10 didiv  Ref 30.00 dBm 1.29 dB 10 dB/div  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
20 T T 2.441000000 GHz| 20 2.441000000 GHz|
0t woltt—H | i H
O [ StartFreq| StartFreq|
S0 ELU L 2.441000000 GHZ oo 2441000000 GHz
. 100 I Il AR TN
Stop Freq | Stop Freq|
2441000000 GHz ‘ ‘ l 2441000000 GHz
00 20
\ M | | il
300 CF Step| 00 U0l f | J I LA CF Step
1.000000 MHz] ” ! i 1.000000 MHz|
lAuto Man| Auto Man|
100 w0
0 Freq Offset| o Freq Offset|
B 0Hz 0He]
60.0 500
ICenter 2.441000000 GHz n 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 ptsy
sc status sc. sTatus
B Keyvioht Spectram Anatyeer- AP20242.23 S5193/G4740, =T KeyaightSpectram Anchze - APZI212 2354140, To = e
] ® _[sa oc I T sensean] ALIGN AUTO__[08:36:06 PM Mar 14, 2024 = [ m [sto oc [ cenceant ATCH ALTS[00:26:50 P Mar 17,204 "
enter Freq 2.441000000 GHz . #Avg Type: RMS TRACE[ 315 6 requency Center Froq 2.441000000 GHz ] EAvg Type: RMS TRACE[[ 3355 6 requency
BNO: Wide —>= Trig: Free Run [ BNG. Wide —»- Trig: Free Run TYPE| e
IFGain:Low tten: 40 dB. oerlP IFGainLow aAtten: 40 dB oeTl?
Auto Tune| Auto Tune,
Ref Offset 11.42 dB Ref Offset 13.47 a8
10 dBidiv  Ref 30.00 dBm 10cBidiv  Ref 30.00 dBm
Log Log
Center Freq| Center Freq
20 T 2.441000000 GHz| 2.441000000 GHz.
0c ) 1
StartFreq| StartFreq
- 2.441000000 GHz| - 2.441000000 GHz.
: ( i :
X Stop Freq| StopFreq
‘ 2.441000000 GHz ‘ 2441000000 GHz
A S L |
ool } il J IR “ LUl I LI I CF Step U T W .‘ w.r.,, Ll Mo DAl e gt AL L cF step
i 5 1.000000 MHz] 1,000000 MHZ
to Man| Man,
100 a0
o Freq Offset| . Freq Offset
0Hz OHz
600 60.0
Center 2.441000000 GHz n 0 Hz' [Center 2,441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)|
sc staus = rarus

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3

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

REPORT NO: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

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 11.43 dB (including 9.68 dB pad and 1.75 dB EUT cable
and test cable) was entered as an offset for chain 0 and 11.73 dB (9.68 dB pad and 2.05 dB
EUT and 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: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Chain 0
Tested By: |33499/44389
Date: 2024-03-14
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 13.04 21 -7.96
Middle 2441 13.19 21 -7.81
High 2480 12.8 21 -8.2
Chain 1
Tested By: |33499/44389
Date: 2024-03-14
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 13.37 21 -7.63
Middle 2441 13.46 21 -7.54
High 2480 13.75 21 -7.25
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tel:(919)

REPORT NO: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

9.6.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Chain 0
Tested By: |33499/44389
Date: 2024-03-14
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 13.05 21 -7.95
Middle 2441 13.66 21 -7.34
High 2480 12.68 21 -8.32
Chain 1
Tested By: |33499/44389
Date: 2024-03-14
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 13.14 21 -7.86
Middle 2441 13.15 21 -7.85
High 2480 13.59 21 -7.41
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tel:(919)

REPORT NO: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

9.6.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Chain 0
Tested By: |33499/44389
Date: 2024-03-14
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 13.04 21 -7.96
Middle 2441 13.02 21 -7.98
High 2480 12.66 21 -8.34
Chain 1
Tested By: |33499/44389
Date: 2024-03-14
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 13.13 21 -7.87
Middle 2441 13.17 21 -7.83
High 2480 13.6 21 -7.4
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tel:(919)

REPORT NO: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

9.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.

The cable assembly insertion loss of 11.43 dB (including 9.68 dB pad and 1.75 dB EUT cable
and test cable) was entered as an offset for chain 0 and 11.73 dB (9.68 dB pad and 2.05 dB
EUT and test cable) was entered as an offset for chain 1, in the power meter to allow for a gated
average reading of power.
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tel:(919)

REPORT NO: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

9.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Chain 0
Tested By: [33499/44389
Date 2024-03-14
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 13.02
Middle 2441 13.15
High 2480 12.77
Chain 1
Tested By: |33499/44389
Date 2024-03-14
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 13.12
Middle 2441 13.22
High 2480 13.71
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tel:(919)

REPORT NO: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

9.7.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Chain 0
Tested By: |33499/44389
Date 2024-03-14
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 12.94
Middle 2441 13.41
High 2480 12.57
Chain 1
Tested By: |33499/44389
Date 2024-03-14
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 13.00
Middle 2441 12.91
High 2480 13.42
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REPORT NO: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

9.7.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Chain 0
Tested By: |33499/44389
Date 2024-03-14
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 12.94
Middle 2441 12.93
High 2480 12.56
Chain 1
Tested By: |33499/44389
Date 2024-03-14
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 13.00
Middle 2441 12.91
High 2480 13.41
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REPORT NO: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

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.

RESULTS
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tel:(919)

REPORT NO: R15110020-E8

FCC ID: PY7-13187R

DATE: 2024-03-25

9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Chain 0 SPURIOUS EMISSIONS, NON-HOPPING

[ BB Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, = = ym Analyzer - AP2024.2.23 33499/84740, [
[ oc T senseanT ALIGN AUTO__[05:44:15 PMvar = L ® [soa oc] I SENSEINT] [ AGNAUTO [05:45:14 Phar 14,2024 =
enter Freq 2.400000000 GHz ) #Avg Type: RMS cE requency Center Freq 13.015000000 GHz ] #Avg Type: RMS e 5 requency
NO-Wide 5= Trig: Free Run Avg|Hold: 1001100 PNO: Fast == Trig: Free Run AvglHold: 10110 e
IFGainlow  #Atten: 40 dB IFGainlow  #Atten: 40 dB o
YW, Auto Tune| Akrd 05 407 = Auto Tune|
e oMt 116248 Wkr1 2.402 160 GHz ot Offsot 116208 Wikr4 25.427 4 GHZ
[0 e Ref 30.00 dBm 13.356 dBm 19geiv__Ref 30.00 dBm -31.341 dBm
200 . CenterFreq 200 CenterFreq|
100 2.400000000 GHz| 0 13 GHz|
00 000
ot StartFreq| - StartFreq|
e 2392500000 GHz an § 30.000000 MHz
00f—g 300
00 [ Q - :
o Stop Freq| . | Stop Freq|
N 2.407500000 GHz| - 26000000000 GHz
80.0 500
Center 2.400000 GHz Span 15.00 MHz, Start 30 MHz Stop 26.00 GHz CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
[pute Man) oo pute
N i 2 160 GHz 13.356 dBm 1N T 2402 0 GHz 12.639 dBm
2 N i 2400000GHz 40703 dBm 2 N f 48040GHz  -38.954dBm
3N t 2393130GHz  -37.434 dBm FreqOffset 3 N f 72060GHz  -38.699 dBm FreqOffset
4 OHz N f 254274GHz  -31.341dBm 0Hz
5 =} 5 B
6 6
7 7
8 8
9 9
10 10
11 - 1" 3
= starus s sTatus
B Keysight Spectrum Analyzer - AP20242.23 33495 BATAD, == B Keysight Spectrum Analyzer - AP2024 223 33499/847HD, =lek
C W [sia oc SENSENT] ALIGN AUTO _[05153:17 PM Mar 19, 2024 = . N ETI SENSEINT] 05:54:18 PMMar 14,2024 =
enter Freq 2.441000000 GHz ) #Avg Type: TRACE] 5 requency Center Freq 13.015000000 GHz - #Avg Type: RMS TRACE[T 234 5 requency
PNO:Wide == Trig: Free Run Avg|Hold: 1001100 b it PNO: Fast —— 1rig: Free Run AvglHold: 10/10 B i
IFGain:Low #Atten: 40 dB o] IFGain:Low #Atten: 40 dB oeT|
5 Y Auto Tune| Tkrd O > = Auto Tune|
Ref Offset 11,62 dB Mkri 2.440 985 GHz Ref Offset 11.62 dB Mkrd 25.882 5 GH2Z
[9gBid__Ref 30.00 dBm 13.285 dBm {odsid_ Ref 30.00 dBm -31.569 dBm
og
CenterFreq 0. CenterFreq
w0 S 2.441000000 GHz| 00 13015000000 GHez|
100 00
StartFreq StartFreq|
Jm 2.433500000 GHz| - ‘ 30.000000 MHz|
300 1
o1 N X O )
e Stop Freq| oo Stop Freq|
2.448500000 GHz| - | 26000000000 GHz
0 60 ‘| ‘
00 'Start 30 MHz Stop 26.00 GHz CF Step)|
h 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| Auto
T PN fmedh R
¥ z 37 m
. FreqOffset 3 N f 73230GHz  -39.426 dBm FreqOffset
: OHz N f 258825GHz  -31.569 dBm 0Hz
5 =
6
60 4
8
9
Center 2441000 GHz Span 15.00 MHz, 0 1
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) « i, »
se starus s status
IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL
o Spectram Analyzer - AP2IZA 223 S00/BATAD, =T eyught Spectrum Analyce - AP2024 2.2 SASS/EATAD, (E=mjr
T [ ® [s00 oc [ senseT ALTGN AUTO __[06:03:10 PM Mar 14, 2024 Frequency L_| R __[s08 DC I SENSEINT] |- _ALIGNATO 060508 P ¥ar 1, 2020 Frequency
#Avg Type: RMS Trace] 56 #Avg Type: RMS TRaCE[TT 35S
enter Freq 2483500000 GPHNg: Wide == Trig: Free Run Avg|Hold: 1001100 ™ i R IR E.Z';zr,s. —— Trig: FreeRun Avg|Hold: 10110 R L
IFGain:Low #Atten: 40 dB ol IFGain:Low #Atten: 40 dB OET|
3 Auto Tune| 55 89 = Auto Tune|
Ref Offset 11.62 dB Mkr1 2 489 155 GHz Ref Offset 1162 dB Mkr4 25.827 3 GHZ
19geidiy_Ref 30.00 dBm 13.278 dBm 19 geidy_Ref 30.00 dBm -31.084 dBm
200 6 Center Freq| 2 CenterFreq|
100 2.483500000 GHz| 00 13015000000 GHz|
00 00
oo StartFreq oo StartFreq|
o 2.476000000 GHz| e ‘ 30.000000 MHz|
00 200
B S S U VU B U B! D PV o :
. Stop Freq| o | Stop Freq|
2.491000000 GHz| 26000000000 GHz
500 600
Center 2.483500 GHz Span 15.00 MHz, CF Step| Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| - - Auto Man|
I S| M 4
N 0 155 GHz 13.278 dBm 1N T 2.480 0 GHz 12.080 dBm
2 N f 2488825GHz  -37.228dBm 2 N f 49600GHz  -38759dBm
3N 2483 500 GHz 40146 dBm Freq Offset 3N f 7.440 0 GHz 40791 dBm FreqOffset
g | 0 Hz| -5 N f 25.827 3 GHz -31.084 dBm 0 Hz|
6 I 6
7 7
8 8
9 9
10 N 10 1
1 - 1 d
= sarus s status

HIGH CHANNEL BANDEDGE

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

REPORT NO: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

Chain 0 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

B Keysigh Spectrum Analyzer - AP2O24 223 3099/847HD, =len B KeyeightSpectrum Analyzer - AP2024 223, a0, =T e
L [ m s o T SENSEINT] ALIGN AUTO_[09:13:58 PM Mar 14,2024 Frequency L [ ® [s08 oc T sensean] iAo (ot [ o
q 2. #Avg Type: RMS TRACE[I 5345 6 7 Vg Type: RMS TRACE[. - 3¢5 6
(Center Freq 2.400000000 GPHng Wide = Trig: Free Run AvglHold: 1001100 ™ ‘| L N R GPHNg. Wide -—‘ Trig: Free Run AvglHold: 1001100 T } B
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oetP
Auto Tune| Auto Tune|
2 G 2.47 5
Ref Offset 1162 dB Mkr1 2.406 150 GHz Ref Offset 11,62 dB Mkr1 2.478 040 CH‘Z
19 geidy__Ref 30.00 dBm 14.106 dBm 19 geidiy_Ref 30.00 dBm 12.770 dBm
0 9 — CenterFreq 2——1—4 CenterFreq|
00) 2400000000 GHz| 100 2.483500000 GHz
00 00
o0 StartFreq| oo StartFreq|
e 2392500000 GHz| a0 2.476000000 GHz|
200 00 2
0 0
. Stop Freq| . Stop Freq
2407500000 GHz| ’ 2.491000000 GHz
60 500
‘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|
F y Man FORCTIoN CTOTVALE Man
2.406 150 GHz 14.106 dBm 2.478 040 GHz 12.770 dBm
2400000GHz  -38.049dBm 2 N 1 2484175GHz  -37.559 dBm
2398995GHz  -37.821 dBm FreqOffset 3N f 2483500GHz  -39.147 dBm FreqOffset
0Hz, 4 OHz
: L
6
7
8
9
b s L
J 11 L
s starus vse starus
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tel:(919)

REPORT NO: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

Chain 1 SPURIOUS EMISSIONS, NON-HOPPING

=T 3 e i =T=]
5 W [s0a oc [ senseant ALIGN AUTO[06:39:10 PM Mar 14,2024 Frequency [ & I SENSEINT] T AUTO [06:40:08 PH War 14,2024 Freauency
#Avg Type: RMS TRACE[TD3 45 6 Avg Type: RMS TRACE[T355 6
enter Freq 2.400000000 GHz "1 i Free un ‘AvglHold: 100/100 ™ } v Ler Freq 13. 015000000 O e Trig: FreeRun AvglHold: 10/10 ™ I
:Low  #Atten: 40 dB oerlP FGatow #Atten: 40 dB oerlP
Ref oot 1142 08 MKkr1 2.402 160 GHZ Auto Tune et Offset 114208 MKr4 25.517 0 GHZ] Auto Tune
19 geidiy_Ref 30.00 dBm 12.863 dBm 19 geidy__Ref 30.00 dBm -31.286 dBm
200 6 CenterFreq| 0. Center Freq|
100 2.400000000 GHz| 00 13015000000 GHez|
000 ~ 00 ~
oo StartFreq oo StartFreq|
a0 2.392500000 GHz| e . 30.000000 MHz|
00 a0
. Y ool it
. Stop Freq . Stop Freq|
i 2.407500000 GHz| | 26000000000 GHz
500 | ‘ |
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) 1500000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
Man| = — Man|
N T 2402160 GHz 12.863 dBm 1N T 24020 GHz 11.803 dBm
2 N i 2400000GHz  41.164 dBm 2 N f 48040 GH: -38.959 dBm
3N f 2395620GHz  -38.436 dBm FreqOffset 3 N f 72060GHz 38973 dBm FreqOffset
4 L OHz -\ f 265170GHz 31286 dBm oHz
6 | 6 |
7 7
8 8
9 9
10 i 10 bl
1 - 1 o
= starus s status
LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL
Kfyﬂgmsvmmmmamg "AP20242.23 SASO/BATHD, =] e i ==y
i T senseanT ALIGN AUTO = T 506 T I SENSEAINT] [ ALIGNAUTO__[06:45:26 PM ar 14,2024 =
i Freq B2 441000000 GHz #Avg Type: RMS requency Conter Freq 13015000000 GHz #Avg Type: RMS Tece[io3is|  Frequency
PN Wide 5= Trig: Free Run AvglHold: 1001100 el PNO: Fast —»— Trig: Free Run Avg|Hold: 10/10 ™ |
IFGain:Low tten: 40 dB oetlP IFGain:Low #Atten: 40 dB oeT/P
Ref Offset 11.42 dB Mkr1 2.447 150 GHZ AutoTune eromet i dm iird 25987 7 G Auto Tune|
[19gBiciv__Ref 30.00 dBm 12.983 dBm 10 d3idiv__Ref 30.00 dBm -31.459 dBm|
og
CenterFreq 200 < CenterFreq
200 2.441000000 GHz| 0 GHe|
¢ o
100 L o
StartFreq StartFreq|
a0 2433500000 GHz o 30.000000 MHz
} . o
Stop Freq . Stop Freq
2448500000 GHz | ‘ 26.000000000 GHz|
200 600
o CF 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
/ Auto Man| Auto Man|
o L U z
1N T 24410 GHz 12.275 dBm
2 N f 48820GHz  -39.909 dBm
50 FreqOffset 3N f 7.323 0 GHz -40.896 dBm FreqOffset|
OHz -5 N f 259877GHz  -31459 dBm 0Hz
. : E
800 7
8
9
Center 2441000 GHz Span 15.00 MHz o |
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) « .
= starus sa status
== Tz P ——— Tole ]
C ] [ senseant ALIGN AUTO [ I SENSEINT] I 06:49:46 PHar 1
enter Freq 2.483500000 GHz ) #Avg Type: RMS Frequency Center Freq 13. 015000000 GHz \vg Type: RMS TRACE] Frequency
PNO-Wide == Trig: Free Run Avg|Hold: 100/100 PNO: Fast == Trig: Free Run AvglHold: 10110 el
IFGain:Low _ #Atten: 40 dB IFGainilow  #Atten: 40 dB oerlP
et Ofeat 1142 48 MKr1 2.480 155 GHZ AutoTune et OFeat 1142 48 Mkr4 25.971 4 GHZ] AutoTune
[9geidly_Ref 30.00 dBm 13.659 dBm [0 geidly__Ref 30.00 dBm -31.296 dBm)|
200 ¢ CenterFreq 200 ¢ CenterFreq|
10.0 2.483500000 GHz| 0 GHe|
000 B | — 0m
e StartFreq 0 StartFreq|
o 2476000000 GHz a0 30.000000 MHz
100 o 00 ¢ _
00 frorend s : - 20 B 00 Qi
o Stop Freq - Stop Freq|
) 2.491000000 GHz| - | 26000000000 GHz
00 &0 yl
Center 2.483500 GHz Span 15.00 MHz, ep| '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
Auto Man| Auto
I
N 0 155 GHz 13,659 dBm 1N T 2480 0 GHz 12.525 dBm
2 N i 2487295GHz  -38783 dBm 2 N f 49600GHz  -36270dBm
3N f 2483500GHz 40173 dBm FreqOffset 3 N f 74400GHz 41550 dBm FreqOffset
4 OHz ma N f 259714GHz  -31296 dBm 0Hz
5 = 5 E
6 6
7 7
8 8
9 9
10 10
11 - 1" 3
= starus = sTatus

HIGH CHANNEL BANDEDGE

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

REPORT NO: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

Chain 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

B Keysigh Spectrum Analyzer - AP2O24 223 3099/847HD, =len B KeyeightSpectrum Analyzer - AP2024 223, a0, =T e
L [ m s o I SENSEINT] ALIGN AUTO[07:32:02 PMMar 14,2024 Frequency L [ ® [s08 oc T sensean] oo [orszss s [ L
q 2. #Avg Type: RMS TRACETI 5345 6 7 Vg Type: RMS TRACE[. 2 3¢5 6
(Center Freq 2.400000000 GPHng Wide = Trig: Free Run AvglHold: 1001100 ™ ‘| L N R GPHNg. Wide -—‘ Trig: Free Run AvglHold: 1001100 T } B
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oetP
Auto Tune| Auto Tune|
2 990 G 2.47 s
Ref Offset 11.42 dB. Mkr1 2 4C,6:“7C GHz| Ref Offset 11.42 dB Mkr1 2.478 ata-it CH}
19 geidy__Ref 30.00 dBm 13.247 dBm 19 geidiy_Ref 30.00 dBm 12.996 dBm
0 9 CenterFreq| 2——1— CenterFreq|
00 2400000000 GHz 100 2.483500000 GHz|
o0 106
o0 StartFreq| oo StartFreq|
e 2392500000 GHz| a0 2.476000000 GHz|
200 00
Y ) %
400~ Yo 400 a 1. PRI U
. Stop Freq| . Stop Freq
2407500000 GHz ) 2.491000000 GHz|
600 500
‘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|
7 o Man| I — Man
2.406 990 GHz 13.247 dBm 2.478 040 GHz 12.996 dBm
2400000GHz  -40.134 dBm 2 N f 2486920GHz  -37.134 dBm
2397180GHz  -37.187 dBm FreqOffset 3N f 2483500GHz  -38.946 dBm FreqOffset
0Hz, 4 OHz
: L
6
7
8
9
L4 - L
o 11 L
s status se sarus
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tel:(919)

REPORT NO: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Chain 0 SPURIOUS EMISSIONS, NON-HOPPING

(== B Keysigh Spectrum Analyzer - AP2024 223 33499/84780, =Tl
T senseant ALIGN AUTO_[06:21:39 PM Mar 14, 2024 L | ® Jsa oc] I SENSEINT] [ AGNAUTO [06:22:43 Phmar 14,2024
#Avg Type: RMS Frequency [Start Freq 30.000000 MHz ] #Avg Type: RMS TRACE] 6 Frequency
Wide == Trig: FreeRun Avg|Hold: 100/100 BNO: Fast == Trig: Free Run AvglHold: 10110 e
ow  #Atten: 40 dB IFGain:Low  #Atten: 40dB oerlP
Nkrd D 4 Auto Tune| Terd O = Auto Tune|
Ref Offset 11.62 dB Mkr1 2.402 160 GHz Ref Offset 11.62 dB Mkra 25.614 3 GHzj
19 geidly_Ref 30.00 dBm 12.975 dBm [0 gaidiy_Ref 30.00 dBm -30.317 dBm)|
200 . Center Freq| 00 CenterFreq|
10 2.400000000 GHz| 0 13 GHz|
oo 0m
e StartFreq o StartFreq|
e 9 () 1 2392500000 GHz| w0 [ 30000000 MHz]
100 | 200
VY] I SR - w00
o Stop Freq - | Stop Freq|
3 2407500000 GHz| - 26000000000 GHz
50.0 500
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|
= Auto Man| = Auto
N T 2402 160 GHz 12.975 dBm 1N T 24017 GHz 10.436 dBm
2 N i 2400000GHz  -27.571 dBm 2 N f 48040GHz  -38927 dBm
3N f 2399535GHz  -24.674dBm FreqOffset 3 N f 72060GHz  -38482dBm FreqOffset
4 OHz ma N f 266143GHz  -30.317dBm 0Hz
5 = 5 =
6 6
7 7
8 8
9 9
10 10
11 - 1" 3
s starus isa status
[B5 KeyvightSpectrum Anslyzer- AP202 Y == B Kt AP 223 3AS0/RATHD, =loh
. W [s1a oc SENSENT] ALIGN AUTO [06:28:22 PM Mar 19, 2024 Frequency (O C I SENSEINT] ALIGN AUTO_[06:29:10 PMMar 14,2024 Freauency
#Avg Type:RMS #Avg Ty RMS A 56
e S 000000 G,,",ﬂg_ Wide == Trig: Free Run Avgfuo{rmo/mo e NG Fast == Trig: Free Run AvngHnY:: 104 e
IFGain:Low #Atten: 40 dB oeTl IFGain:Low #Atten: 40 dB oerlP
Ref et 1162 08 Wkr1 2.447 150 GHz|| ~ AutoTune ot Omeet 1 62dn MKra 25.760 4 GHZ Auto Tune
[9gBidiv_Ref 30.00 dBm 13.278 dBm 10 deidiv__Ref 30.00 dBm -31.131 dBm
g
CenterFreq 0. CenterFreq
w0 ’ 2.441000000 GHz| 00 13015000000 GHez|
100 00 -
StartFreq StartFreq|
- 2.433500000 GHz| - . 30.000000 MHz|
e - o
oo StopFreq oy StopFreq
2.448500000 GHz| ) | 26000000000 GHz
0 & Jl ‘ |
o0 CF Step)| Start 30 MHz Stop 26.00 GHz. CF Step
h 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
e uto Man| Y | FUNCTION | FUNCTION WIDTH][ [pute. Man|
‘ 1 g gmen
¥ z 37 m
. FreqOffset 3 N 73230GHz  -38133dBm FreqOffset
* OHz -5 N f 267604GHz  -31131dBm | 0Hz
H =
500 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) « i »
se starus s status
IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL
Keysight Spectrum Analyzer - AP2024.2.23,334%9/84740, [E=Sr=E Keysight Spectrum Analyzer - AP2024.2.23 33499/84740, = r=n
T [ ® [s0 oc [ senseanT ALIGN AUTO __[06:32:46 PM Mar 14, 2024 = L | ® [s0n oC] SENSEINT] [ ALIGNAUTO [06:33:33 PMar 14,2024 =
enter Freq 2.483500000 GHz | - RMS TRAC requency [Start Freq 30.000000 MHz ] #Avg Type: RMS TRAcE[ - 3 requency
PN Wide = Trig: Free Run AvglHold: 1001100 el PNO: Fast —»— Trig: Free Run Avg|Hold: 10/10
IFGainlow  #Atten: 40 dB oerlP \FOaintow  #Atten: 40
- F 55 G Auto Tune| Nkrd 25 62 S Auto Tune|
Ref Offset 11.62 dB Mkr1 2 ‘189 WSD GHz Ref Offset 11.62 dB Mkr4 25, Bf’C 2 GHz
19geidiy_Ref 30.00 dBm 12.935 dBm 19 gaiiv__Ref 30.00 dBm -31.319 dBm
T
200 6 CenterFreq| . CenterFreq|
100 . | 2.483500000 GHz| 00 € 13015000000 GHz|
00 00
oo StartFreq o StartFreq|
o0 T T 2.476000000 GHz @0 30.000000 MHz|
00 00 ¢ ol
y Stop Freq ool \ | Stop Freq
B 2.491000000 GHz| | 26000000000 GHz
800 600
Center 2.483500 GHz Span 15.00 MHz, CF Step| Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
Auto Man| Auto Man|
2.480 3 GHz 617 dBm
49600GHz  -37.916dBm
FreqOffset 7.440 0 GHz 40,014 dBm FreqOffset
OHz 256202GHz  -31319dBm 0Hz
= starus sa status
HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL

Page 52 of 113

ULLLC
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: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

Chain 0 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

[ Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, == [ B Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, o | & )
L [ w® [sa oc I SENSENT] [ ALGNAUTO [09:25:41 PMMar 14,2024 = L W [sio oC [_senseant ALIGN AUTO __[09:25:00 PMMar 14,2024 =
[Center Freq 2.400000000 GHz ) #Avg Type: RMS TRACE[T23 45 6 requency ICenter Freq 2.483500000 GHz ) #Avg Type: RMS CE| 50 requency
PNOWide == Trig: Free Run Avg|Hold: 100100 b | PNO: Wide —>— 1rig: FreeRun AvglHold: 1001100 TYPE| M
IFGain:Low #Atten: 40 dB oerlP IFGainiLow  #Atten: 40 dB oetlP
Auto Tune| Auto Tune|
Ref Offset 11.62 dB. Ref Offset 11.62 dB
10 deidiv__Ref 30.00 dBm 10 dBidiv___Ref 30.00 dBm
Log Log
200 <> CenterFreq| 20 <> CenterFreq|
o — — 2.400000000 GHz e ——— 2483500000 GHz
000, 100
00 100
StartFreq| StartFreq|
w0 < 2.392500000 GHz| o 2.476000000 GHz|
00 00
A e
- Stop Freq| - Stop Freq
- 2.407500000 GHz . 2491000000 GHz
Center 2.483500 GHz Span 15.00 MHz, CF Step
1.500000 MHz

usc.

Center 2.400000 GHz

Span 15.00 MHz,

ep
1500000 MHz|

#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) #Res BW 100 kHz
I T |e Man TORCTON T rORCrON vetut ol Man
N 2.404 845 GHz 13.086 dBm 4N 2.478 025 GHz 12.413 dBm
2 N f 2400000GHz  -20.874dBm 2 N 2483800CHz  -37.638 dBm
3N f 2399880GHz  -27.845dBm FreqOffset 3N 2483500GHz  -39.148 dBm FreqOffset
4 0 Hz| 4 0 Hz|
5 5
6 6
7 7
8 8
9 9
10 10
1 1 L
| « » ‘
starus

sTATUS|

H

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

LOW BANDEDGE

HIGH BANDEDGE
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tel:(919)

REPORT NO: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

Chain 1 SPURIOUS EMISSIONS, NON-HOPPING

Xeysight Spectrum An =T B Keysight Spectrum Analyzer - AP2024 223 3099/8474D, =Ta
T [ m [s08 oc [ senseant ALIGN AUTO[07:16:45 PM Mar 14,2024 Frequency T | ® [so0 oc ] I SENSEINT] [ AIGNAUTO [07:17:58 Phar14, 2024 Freauency
#Avg Type: RMS TRACE[TD3 45 6 Avg Type: RMS TRACE[T355 6
E N U GPHN G = Trig: FreeRun ‘AvglHold: 100/100 ™ } v NG Fast == Trig: Free Run AvglHold: 10/10 ™ I
IFGainlow  #Atten: 40 4B oetlP IFGain:low  #Atten: 40 dB oerlP
Ref oot 1142 08 MKkr1 2.402 160 GHZ Auto Tune et Offset 114208 MKr4 25.579 3 GHZ] Auto Tune
19 geidiy_Ref 30.00 dBm 12.739 dBm 19 geidy__Ref 30.00 dBm -31.797 dBm
200 6 CenterFreq| 0. Center Freq|
100 . 2.400000000 GHz| 00 13015000000 GHez|
000 — 0.0 -
oo StartFreq oo StartFreq|
a0 2.392500000 GHz| e 30.000000 MHz|
00 - : 0 5 (]
400 TuT.] — P
. Stop Freq . Stop Freq|
i 2.407500000 GHz| | 26000000000 GHz
500 & Jl ‘ |
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|
| S | Man| Y | FUNCTION ] FUI Man
N T 2402160 GHz 12739 dBm 1N T 24024 GHz 10.514 dBm
2 N i 2400000GHz  -29.186 dBm 2 N f 48040GHz  -38.942dBm
3N f 2399730GHz  -28.260 dBm FreqOffset 3 N f 72060GHz  -38.833dBm FreqOffset
4 | OHz -5 N f 265793GHz 31797 dBm 0Hz
6 | 6 |
7 7
8 8
9 9
10 i 10 bl
1 - 1 o
= starus s status
LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL
pectrum Analyzer - AP2024.2.23,33499/84740, [E=E=n im Analyzer - AP2024.2.23,33499/84740, [E=N[E=R
L] r_[s0a oc T senseanT ALIGN AUTO C [ & sie oc] I SENSEINT] [ Alnamo ] 14,2004
enter Freq 2.441000000 GHz #Avg Type: RMS Frequency #Avg Type: RMS e[ o3 isg|  Frequency
PN Wide 5= Trig: Free Run AvglHold: 1001100 el PNO: Fast —»— Trig: Free Run Avg|Hold: 10/10 e
IFGain:Low #Atten: 40 dB oetlP IFGain:Low #Atten: 40 dB oeT/P
7 Auto Tune 55 O Auto Tune|
Ref Offset 11.42 dB Mkr1 4.-14’\0 8570 GHz| Ref Offset 1142 a8 Mkré 25.970 1 GHZ|
[19gBiciv__Ref 30.00 dBm 12.583 dBm 10 d3idiv__Ref 30.00 dBm -31.975 dBm|
og
‘ CenterFreq 200 < CenterFreq
200 2.441000000 GHz| 0 GHe|
9 o
100 . . B
StartFreq StartFreq|
a0 2433500000 GHz o 30.000000 MHz
o " [ .
Stop Freq . I I Stop Freq
2448500000 GHz | ‘ 26.000000000 GHz|
200 600
o 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|
Auto Man| Auto Man|
o i
1 N T 24410 GHz 10194 dBm
2 N f 48820GHz  -38756dBm
o FreqOffset 3N f 73230GHz  -39.514dBm FreqOffset
OHz -5 N f 259701GHz  -31975dBm 0Hz
. : E
800 7
8
9
Center 2441000 GHz Span 15.00 MHz o |
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) « i »
= starus sa status
B Keyvignt Spectrum Anslyzer - AP20242.23 33499/ B4740, (oo s B Keysight Spectrum Analyzer - AP2024 223 33499/B4THD, Tole ]
C ] [ senseant ALIGN AUTO L | & [sa oc I SENSEINT] [ adonamo  [o7zssopmmar:
enter Freq 2.483500000 GHz ) #Avg Type: RMS Frequency Center Freq 13.015000000 GHz ) #Avg Type: RMS Frequency
PNO-Wide == Trig: Free Run Avg|Hold: 100/100 PNO: Fast == Trig: Free Run AvglHold: 10110 el
IFGainilow  #Atten: 40 dB IFGainilow  #Atten: 40 dB oerlP
M lr g Auto Tune| Ty Auto Tune|
Ref Offset 11.42 dB Mkr1 2 -1870 155 GHZ Ref Offset 11.42 dB. Mkr4 2§ 866_}3 GHZ
[9geidly_Ref 30.00 dBm 13.251 dBm [0 geidly__Ref 30.00 dBm -31.523 dBm)|
T
200 [ CenterFreq| 200 Center Freq|
10.0 2 2.483500000 GHz| 0 GHe|
000 | 0 .
e StartFreq 0 StartFreq|
o 2476000000 GHz a0 30.000000 MHz
200 foran 00
00 o ool O
o Stop Freq - Stop Freq|
) 2.491000000 GHz| - | 26000000000 GHz
00 600 ‘
Center 2.483500 GHz Span 15.00 MHz, 'Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
Auto Man| Auto
M —
N 0155 GHz 13.261 dBm 1N T 2480 0 GHz 7.706 dBm
2 N i 2483500GHz  -28591dBm 2 N f 49600GHz  -30680 dBm
3N f 2483500GHz  -28.691dBm FreqOffset 3 N f 74400GHz 40262 dBm FreqOffset
4 OHz ma N f 258663GHz  -31523dBm 0Hz
5 = 5 E
6 6
7 7
8 8
9 9
10 10
11 - 1" 3
= starus = sTatus

HIGH CHANNEL BANDEDGE

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

REPORT NO: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

Chain 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

B Keysigh Spectrum Analyzer - AP2O24 223 3099/847HD, =len B KeyeightSpectrum Analyzer - AP2024 223, a0, =T e
L | w  lsio oc T SENSEINT] ALIGN AUTO  [08:06:31 pHivar 14,2024 Frequency L [ ® [s08 oc T sensean] iAo [ogras e [ L]
q 2. #Avg Type: RMS TRACETI 5345 6 7 Vg Type: RMS TRACE[. - 3¢5 6
(Center Freq 2.400000000 GPHng Wide = Trig: Free Run AvglHold: 1001100 ™ ‘| L N R GPHNg. Wide -—‘ Trig: Free Run AvglHold: 1001100 T } B
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oetP
Auto Tune| Auto Tune|
2 G 2.477 170 G
Ref Offset 11.42 dB Mkr1 2.404 140 GHzj Ref Offset 11.42 dB Mirt 2,477 170 GHz
19 geidy__Ref 30.00 dBm 13.081 dBm 19 geidiy_Ref 30.00 dBm 12.989 dBm
T
- 6 Center Freq| B ﬂ Center Freq|
00 . S 2400000000 GHz 100f . 2.483500000 GHz|
o0 106
o0 StartFreq| oo StartFreq|
e 2392500000 GHz| a0 2.476000000 GHz|
0 0o o
400 b A e e 100 ) - N
. Stop Freq| . Stop Freq
2407500000 GHz ) 2.491000000 GHz|
600 500
ICenter 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|
F y Man FORCTIoN CTOTVALE Man
2.404 140 GHz 13.081 dBm 2477170 GHz 12.989 dBm
2400000GHz  -30.261 dBm 2 N f 2483500GHz  -33.493 dBm
2399700GHz  -26.452 dBm FreqOffset 3N f 2483500GHz  -33.493 dBm FreqOffset
0Hz, 4 OHz
: L
6
7
8
9
L4 - L
o 11 L
s status se sarus
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tel:(919)

REPORT NO: R15110020-E8

FCC ID: PY7-13187R

DATE: 2024-03-25

10. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (dBuV/m) at 3 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 and 1 MHz resolution bandwidth with 1/T
video bandwidth with peak detector for average measurements. Reduced VBW averaging was
calculated by dividing 1/Ton

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 18 GHz emissions, the
channel with the highest output power was tested.

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

3D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel).
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tel:(919)

REPORT NO: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

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: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

10.1. TRANSMITTER ABOVE 1 GHz
10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Chain 0

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT
| ogll Morrioville 2824 Feb 7 13:81:39
- Restricted Bandedge
= Praject Nunber: 15118020
15 Clicnt: SOMC
“est Locet oni Chomber <
Mode: 1Tx-CB, GFSK, 2482MHz
185 “ested by: 11993 ﬂ
95 ‘II
85
E Peak Limit C(dBuU/7)
3 75
m
M
) /( \\
55 Average! Limit (dBU/m)
L
A A b bbbt A S / l bl
45 i
3 S
35 e =
2.31 8. 5MH=/ 2.415
Frequency (GHz)
Rangs (GHz) RELUBL Ref/ftin  Det/fvg Macke Sueep Fis  #Sups/Mode  Label Range (6Hz) RELL/LBU Ref/fAttn  Det/ivg Mode Suesp. Pis  #Gups/Mode  Label
f:2.31-2.415 M(-6dBY/M 137/18 PERK/Pur Avg(RMS)  Zneeclfuo) BB HAXH Horizontal - | 2:2.31-2.415 IMC-EdB)/SER 18318 PERK/Valt fvg S94nsec(fAto) 2831 B5/MAXH Horizantal - fv
Rev 9.5 '8 Oct 2621
Frequency Metfer 89509 ACF | Gain/Loss Correr:ted Avferarge Margin| Peak Limit PK. Azimuth|Height .
Marker,| Reading| Det Reading Limit Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * %% 238996 | 30.46 | Pk 32 -13.2 49.26 - 74 -24.74 37 346 H
2 * %% 233483 | 32.36 | Pk 31.9 -13.1 51.16 - - 74 -22.84 37 346 H
3 * *%2.38996 | 17.62 |VITV 32 -13.2 36.42 54 -17.58 - - 37 346 H
4 * *%2.38954 | 18.04 |V1TV 32 -13.2 36.84 54 -17.16 - - 37 346 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Page 58 of 113
ULLLC
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: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

VERTICAL RESULT
| ol Morrioville 2824 Feb 7 13:89:29
- Restricted Bandedge
= Praject Nunber: 15118020
115 Clignt: SOMC
“est Locot on: Chamber ¢
Mode: 1Tx-CO, GFSK, 2482MHz
185 “ested by: 11993
95
8%
< Peak Lipit (dBLU/x)
3 75
m
Z
65
55 AverageiLimit (dB4U/m)
2
) 1
()
45
4 3
35 00
2.31 18.5MH=z/ 2.415
Frequency (GHz)
Rangs (GHz) REL/UBL Ref/ftin  Det/fvg Madke Sueep Fis  #5ups/Mode  Label Range (6Hz) RELL/LBU Ref/fttn  Det/ivg Mode Suesp. Pis  #Gups/Mode  Label
Rev 9.5 '8 DOct 2021
Frequency Met.er 89509 ACF | Gain/Loss Correr:ted Avfera!ge Margin| Peak Limit PK. Azimuth|Height .
Marker,| Reading| Det Reading Limit Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * *%2.38996 | 29.18 | Pk 32 -13.2 47.98 - - 74 -26.02 | 123 352 Vv
2 * ** 23603 | 31.6 Pk 31.9 -13 50.5 - - 74 -23.5 123 352 Vv
3 * *%2.38996| 17.75 |V1TV 32 -13.2 36.55 54 -17.45 - - 123 352 Vv
4 * *%2.38765| 17.89 |VITV 32 -13.1 36.79 54 -17.21 - - 123 352 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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tel:(919)

REPORT NO: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

BANDEDGE (HIGH CHANNEL)

1ZEUL Morrisville 2824 Feb 7 13:26:55
- Restricted chdedge
- Project Nunber: 15118820
s Client: SOMC
“est Locat on: Chomber ¢
- /\ Mode: 1Tx-CB, GFSK, 2486MHz
185 “ested by: 11993
95
85
T
=~ Peck Limit (dBuU/m)
= 75
5
w
o
65 / \
/// \ Averdge Lim t (dBulU/m)
55 5
sttt ) \ WWM ot b ot bl g bttt b iAo
4E
/ 3
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) REWBH Ref/Atin  Det/Avg Node Swesp Flo foupsiode  Label Fange (6Hz) REU/AEH Rel/Atin  Det/Avg Node Swezp Pls ¥ope/fiode Lobel
1:2.46-2.563 MC-6dBY/M 137718 PEFK/Pur Avg(RMS)  dnsectfueo) 28R HANH Horizontal - | 2:2.46-2.563 MC-EdB)/588  183/18 PERKValt fivg dnseclhutc) 2031 MAXH Horizantol - fiv
Rev 9.5 '8 Oct 2621

Meter . Corrected| Average . .. PK . .
Marker| Frf:gt:-lezr)\cy Reading| Det (nglor:)A CF (i;l)nlloss Reading Limit N:Zng)m '(,jgt\';lll:‘nl; Margin A(zI;:ust)h H(ilri[)‘t Polarity|
(dBuv) (dBuV/m)| (dBuv/m) (dB) &
1 [***2.48354] 3552 [ Pk 32.3 -12.9 54.92 - - 74 -19.08] 77 | 100 | H
2 |***2.48364] 35.15 | Pk 323 -12.9 54.55 - - 74 -19.45] 77 | 100 [ H
3 |***2.48354] 2091 |viTv| 323 -12.9 40.31 54 -13.69 - - 77 |100]| H
4 | ***2.4839 | 2074 [viTv| 323 -12.9 40.14 54 -13.86 - - 77 |100]| H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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tel:(919)

REPORT NO: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

VERTICAL RESULT
| ol Morrioville 2824 Feb 7 13:29:38
- Restricted Bandedge
= Praject Nunber: 15118020
115 Clignt: SOMC
“est Locot on: Chamber ¢
Mode: 1Tx-CO, GFSK, 248BMHz
185 “ested by: 11993
95
8%
< Peck Limit (dBul/m)
3 75
m
Z
65
Averacge Lim (dBulU/m)
55 2 .
1 )
o
45
4
35 g ?
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Rangs (GHz) REL/UBL Ref/ftin  Det/fvg Madke Sueep Fis  #5ups/Mode  Label Range (6Hz) RELL/LBU Ref/fttn  Det/ivg Mode Suesp Pis  #Gups/Mode  Label
Rev 9.5 '8 DOct 2021
Frequency Met.er 89509 ACF | Gain/Loss Correr:ted Avfera!ge Margin| Peak Limit PK. Azimuth|Height .
Marker,| Reading| Det Reading Limit Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * %% 248354 | 30.41 | Pk 32.3 -12.9 49.81 - - 74 -24.19 | 173 381 Vv
2 **2.56022 | 32.31 | Pk 325 -12.8 52.01 - - 74 -21.99 | 173 381 Vv
3 * *%2.48354| 17.93 |V1TV 32.3 -12.9 37.33 54 -16.67 - - 173 381 Vv
4 **2.55734 18.3 |VI1TV 325 -12.7 38.1 54 -15.9 - - 173 381 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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tel:(919)

REPORT NO: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HEUL Morrisville 2824 Feb 7 12:37:53
Roadiated Emissions 3-Meters
195 Project Number: 15118828
Client: SOMC
Test Location: Chamber 4
Mode: 1Tx-CB, GFSK, 2482MHz
95 Tested by: 11993
85
ik Limit CdBulU/ml
7’:
G
3 g5
5 6
[is]
o
- Avg Limit (dBulU/m)
5’:
4K
3:WWW"“ bl
EK
1 18 18
Freqguency (GHz)
Range (6Hz) RE/VBU Ref/Atin  Det/fvg fade Sucep Pio toups/Mode Lobel Range (6Hz) RELI/VEN Ref/Atin  Det/fvg fode Sweep Pis towpo/lode Lobel
1:1-3 NC-6d5)/3  182/5  PEAK/Pur Avg(RNS)  dnsec(Auto) 4801 HAKH forizontal | 5:1-18 HC-683/30  57/2 PEAK/Pir Avg(RMS)  T55nsec(Auta) 16k HAKK Hor i zantol
3:3-18 M(-6dBY/N  97/2 PEAK/Pur- Avg(RMS)  6Bnsec(futo) 16k  MAXH Hor i zontal -
Rev 9.5 18 Oct 2821
H;UL Morrisville 2824 Feb 7 12:37:53
Radiated Emissions 3-Meters
195 Project Number: 15118828
Client: SOMC
Test Location: Chamber 4
Mode: 1Tx-CB, GFSK, 2482MHz
95 Tested by: 11993
85
Peak Limit (dBuU/m)
7’:
e
3¢5
5 6
©
o
v Avg Limit (dBuU/m)
5’:
4 6
Q 20
45
3’:
25
1 18 18
Frequency (GHz)
Range (6Hz) REW/VBU Ref/Atin  Det/Avg fads Sueep Pio toups/Mode Lobel Range (6Hz) RELI/VE Ref/Atin  Det/fvg fode Sweep Pio  toupo/lode Lobel
6:110-18 MC-681/30 9772 PEAK/Pur Avg(RMS)  TS5nsec(futa) 16k MAKH Vertical
Rev 9.5 18 Oct 2821

VERTICAL
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tel:(919)

REPORT NO: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

RADIATED EMISSIONS

Meter Corrected PK
Frequency . 89509 ACF| Gain/Loss . Avg Limit |Margin| Peak Limit . |Azimuth|Height .
Marker| Reading| Det Readin Margin Polarit
(GHz) || dBuV)g (dB/m) | (dB) (B rﬁ) (4BuV/m) | (dB) | (dBuv/m) | ng) (Degs) | (cm) Y
1 [***287789| 2822 [PK2 | 324 -12 48.62 - - 74 2538 134 [ 145 | H
**%28785 | 13.9 [viTv| 324 -12 34.3 54 -19.7 - - 134 [ 145 | H
4 | ***2797 [ 2715 | Pk 32.6 -12.3 47.45 54 -6.55 74 -26.55] 0-360 | 200 [ v
2 |***8.04844] 38.32 | Pk 35.8 -27.6 46.52 54 -7.48 74 -27.48] 0-360 | 100 | H
3 |***9.41531] 36,52 | Pk 36.6 -25.4 47.72 54 -6.28 74 -26.28| 0-360 | 100 | H
5 |***9.08454| 36.77 | PK2 | 363 -24.9 48.17 - - 74 2583 121 [ 389 [ v
* *%9.08496 | 22.65 [ViTV| 363 -24.9 34.05 54 -19.95 - - 121 [389 ] Vv
6 |***9.45563| 36.6 | Pk 36.7 -25.8 47.5 54 6.5 74 -26.5 | 0-360 | 200 [ v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration. VBW is set to 500 Hz.
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tel:(919)

REPORT NO: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

MID CHANNEL RESULTS

11,UL Marrisville 2824 Feb 6 f4:53:12
Radiated Emissions 3-Meters
_ Praoject Nanber: 15118828
13 Client: SIMC
Test Leccat on: Chamber 4
_ Mode: 1Tx-C@, GFSK, 2441MHz
3 Tested by: 11993
a5
B Z=ak Lin t (dEBul/m)
7
e
S~
3 3
a
l
~ _ Avg Lim t CdEuU/m)
2
1 B 3
47WVﬂMMW i
35
55
1 18 18
Frecuercy (Ckz)
Rerge (GFE) RE/VRI /Pt et/ flode Sucep Pie Fups/ode Lovel Range GGHo) REU/JB0 Ref/Ain  Det/Avg fods Sueep Pts  Fups/loce  Lokel
[HE BRI/ 182/5 PERK/ur AvgRHS)  disectiute) <881 N Homizortal 5:16-18 NS/t 9772 FEAK/Pur AgiRIS)  TS5ices(huto) f3k MK Hor i zonta
338 MCBEISN 2 PERKur AgRHS)  Edusec(ut) 1Bk MK Homizortal
Rev 8.3 18 Cet 2421
11,UL Marrisville 2824 Feb 6 f4:53:12
Radiated Emissions 3-Meters
_ Praoject Nanber: 15118828
13 Client: SIMC
Test Leccat on: Chamber 4
_ Mode: 1Tx-C@, GFSK, 2441MHz
3 Tested by: 11993
55
_ Z=ak Lin t (dEBul/m)
7
e
5
3 5
a
l
~ Avg Lim t CdEuU/m)
>
4 D6
_ Q e}
4
35
55
1 18 18
Frecuercy (CkzJ
Rerge (GFE) EIEN /Pt et/ flode Sucep Pie  Fups/Mode Lovel Range GGHE) REU/JB0 Ref/Atin  Det/Avg fods Sueep Pts  Foups/loce  Lakel

6:18-18 HC-3cB)/30k 9772

FEAK/Pur Ag RIS)  755nsecChuta) 13k

M Verticol

Rev 3.5 18 Cot 2321
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tel:(919)

REPORT NO: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

RADIATED EMISSIONS

Meter Corrected PK
Frequency ) 89509 ACF | Gain/Loss ) Avg Limit |Margin| Peak Limit . |Azimuth|Height .
Marker| Reading| Det Readin Margin Polarit
(GHz) || dBqu (dB/m) | (dB) (B rﬁ) (4BuV/m) | (dB) | (dBuv/m) | ng) (Degs) | (cm) Y
1 | ***2.8505 | 27.57 [ Pk 324 -12.4 47.57 54 -6.43 74 -2643] 0360 | 100 | H
4 [ ***2.8255 | 275 | Pk 324 -12.2 47.7 54 6.3 74 263 [ 0360 | 200 | v
2 |***8.17969] 37.35 | Pk 35.8 -26.8 46.35 54 -7.65 74 -27.65] 0360 | 100 | H
3 |***9.46969] 36.59 | Pk 36.7 -25.4 47.89 54 -6.11 74 -26.11] 0360 | 100 | H
5 |***9.07697[36.85 | PK2 | 363 -25 48.15 - - 74 2585] 112 [ 105 | Vv
* %% 9.08433] 22.77 [viTv] 363 -24.9 34.17 54 -19.83 - - 112 105 | v
6 |***9.35906] 35.81 | Pk 36.5 -24.7 47.61 54 -6.39 74 26.39] 0360 | 200 | Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration. VBW is set to 500 Hz.
Page 65 of 113
ULLLC
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: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

HIGH CHANNEL RESULTS

HEUL Morrisville 2824 Feb 7 13:36:21
Roadiated Emissions 3-Meters
- Project Number: 15118828
e Client: SONC
Test Location: Chamber 4
i Mode: 1Tx-C8, GFSK, 248BMHz
9 Tested by: 11993
85
ik Limit CdBulU/ml
7’:
G
3 g5
5 6
[is]
o
~ Avg Limit (dBulU/m)
5’:
1
o)
W
i
EK
1 18 18
Freguency (GHz)
Range (6Hz) RE/VBU Ref/Atin  Det/Avg fade Suee Pio toups/Mode Lobel Range (GHz) RELI/VEN Ref/Atin  Det/fvg fode Sweep Pis toupo/lode Lobel
1:1-3 M6/ 182/5  PECK/Pur AvgQRNS)  dnsec(Auto) 4881 KA Horizontal | 5:18-18 HC-68)/30  97/2 PERK/Pur Avg(RHS)  TSnsec(Auto) 16k HAXH Hor i zantol
31318 M(-6dB2/2 9772 PEAK/Pur Avg(RHS)  EBnsec(fubo) 16k MAXH Hor i zontal
Rev 9.5 18 Oct 2821
H;UL Morrisville 2824 Feb 7 13:36:2
Roadiated Emissions 3-Meters
= Project Number: 15118828
e Client: SOMC
Test Location: Chamber 4
Mode: 1Tx-CB, GFSK, 2488MHz
95 Tested by: 11993
85
Peak Limit (dBuU/m)
7’:
G
3¢5
5 6
@
o
v Avg Limit (dBuU/m)
5’:
4 L
45 IS D
3’:
25
1 18 18
Frequency (GHz)
Range (6Hz) RE/VBU Ref/Atin  Det/Avg fade Sueep Pio toups/Mode Lobel Range (6Hz) RELI/VEN Ref/Atin  Det/fvg fode Sweep Pio  tupo/lode Lobel
6:110-18 MC-681/30 9772 PEAK/Pur Avg(RMS)  T55nsecfuta) 16k MAKH Vertical
Rev 9.5 18 Oct 2821
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tel:(919)

REPORT NO: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

RADIATED EMISSIONS

Meter Corrected PK

Frequency ) 89509 ACF | Gain/Loss ) Avg Limit |Margin| Peak Limit . |Azimuth|Height .
Marker| Reading| Det Readin Margin Polarit
(GHz) || dBuV)g (dB/m) | (dB) (B rﬁ) (4BuV/m) | (dB) | (dBuv/m) | ng) (Degs) | (cm) Y
1 [***2.78946] 28.89 [ PK2 | 326 -12.4 49.09 - - 74 2491 224 [ 261 | H
**%279001| 13.84 [VITV| 32.6 -12.4 34.04 54 -19.96 - - 224 [ 261 | H
4 | ***2.8375 | 27.07 | Pk 32.3 -12.4 46.97 54 -7.03 74 -27.03| 0-360 | 200 [ v
2 |***9.10406] 35.96 | Pk 36.3 -24.9 47.36 54 -6.64 74 -26.64| 0-360 | 100 | H
3 [|***937625] 372 [ Pk2 | 366 -25 48.8 - - 74 252 | 8 [223] H
**%9.37723] 23.14 [V1TV| 36.6 -25 34.74 54 -19.26 - - 8 [223] H
5 |***8.05875| 39.2 | Pk 35.8 -27.7 47.3 54 6.7 74 -26.7 | 0360 | 200 [ v
6 |***9.45188] 36.25 | Pk 36.7 -25.8 47.15 54 -6.85 74 -26.85] 0-360 | 200 [ v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration. VBW is set to 500 Hz.
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tel:(919)

REPORT NO: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R
Chain 1

BANDEDGE (LOW CHANNEL)

12EUL Morrieville 2B24 Feb 7 15:33:18
- Restricted Bamdedge
- Project Nunber: 15118820
s Client: SOMC
“est Locot on: Chomber ¢
Made: 1Tx-C1, GFSK, 24682MHz
185 “ested by: 11993
95 |
85
Peak Linit (dBLU/w)

CdBulU/m2
~
(.
A i —
——

65
55 AverageiLimit (dB4U/m) / \
s e Ao s et T Vj | "MM \
45
43 /j \”\\NM
35 =
2.31 18.5MH=z/ 2.415

Freguency (GHz)
Range (G10) REUABM Ref/fitin  Det/vg fade Seeep Fto upaftods  Lobel Range (612) REUALEU Ref/Attn  Det/ivg Hode Sweep Plo Fopolliode Label
1:2.31-2.415 6B/ 131/18 PERK/Par fvg(RHS)  2usec(hca) 2801 HAKH Horizontal | 2:2.31-2.415 INC-EB)/580  1B3/10 PERK(Valt fivg Snsec(@it) 2831 BVNAH  Horizantal - Av

Rev 9.5 '8 Oct 2821

Meter . Corrected| Average . . PK PSR A
Marker,| Fr(:g:ezr;cy Reading| Det (SdQBSIOr:)A cF ((;;n)n/Loss Reading Limit IV::ng)m F(’jgt\ll"/nr:)t Margin l'\(zlgr::l)""(z:)“Polarity
(dBuv) (dBuv/m)| (dBuv/m) (dB) &
1 [***2.38996] 30.58 [ Pk 32 -13.2 49.38 - - 74 2462 90 |103 | H
2 |***2.38634] 32.08 | Pk 32 -13.1 50.98 - - 74 2302 90 |103 | H
3 |***2.38996] 17.88 [viTV 32 -13.2 36.68 54 -17.32 - - 90 [103| H
4 | ***2.38865]| 18.05 |VITV 32 -13.2 36.85 54 -17.15 - - 90 |103| H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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tel:(919)

REPORT NO: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

VERTICAL RESULT
12EUL Morrisville 2824 Feb 7 15:51:26
- Restricted Bandedge
= Praject Nunber: 15118020
15 Client: SOMC
“est Locot on: Chamber ¢
Mode: 1Tx-C1, GFSK, 24B2MHz
185 “ested by: 11993
95
83
E Peok Limit (dBuU/7)
375
65
55 AverageiLimit (dB4U/m)
5 ;
45
43
35 20
2.3 18, 5MH=/ Z.415
Frequency (GHz)
Rangs (GHz) REL/UBL Ref/ftin  Det/fvg Madke Sueep Fis  #5ups/Mode  Label Range (6Hz) RELL/LBU Ref/fttn  Det/ivg Mode Suesp. Pis  #Gups/Mode  Label
Rev 9.5 '8 DOct 2021
Meter . Corrected| Average . - PK R A
Marker Frequency Reading| Det 89509 ACF | Gain/Loss Reading Limit Margin| Peak Limit Margin AZImu“'"c's"lPolarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 |***2.38996| 30.64 | Pk 32 -13.2 49.44 - - 74 2456 297 | 104 | VvV
2 | ***23257 | 32.13 | Pk 31.9 -13.2 50.83 - - 74 23.17| 297 [104]| VvV
3 |***238996| 17.7 |viTV 32 -13.2 36.5 54 -17.5 - - 297 | 104 | Vv
4 |***238849( 17.91 |V1TV 32 -13.2 36.71 54 -17.29 - - 297 | 104 | Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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tel:(919)

REPORT NO: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

BANDEDGE (HIGH CHANNEL)

12EUL Morrisville 2824 Feb 8 18:38:32
- Restricted chdedge
- Project Nunber: 15118820
s Client: SOMC
“est Locot on: Chomber ¢
Mode: 1Tx-C1, GFSK, 2480MHz
185 “ested by: 11993
95 /p
85
< Peck Limit (dBul/m)
= 75
5
3

65
/ l\ Averdge Lim t (dBulU/m)

55 Al
WMMWWWMM 2 \MW oty i b o Mool atoqietnfp ot it Dt b kb

2.46 8. 3MH=z/ 2.563

Frequency (GHz)
Range (GHz) REW/VBW Ref/fttn  Det/Avg Made Sweep Fis  #5wps/Mode  Lakel Range (GHz) RBU/BY Ref/Attn  Det/fvg Mode Sweep Pis  #Swps/Mode  Lakel
1:2.46-2.563 MC-6dBY/M 137718 PEFK/Pur Avg(RMS)  Znsectfueo) 28R HANH Horizontal - | 2:2.46-2.563 MC-EdB)/588  183/18 PERKValt fivg S83nsec(fAuto) 2831 B5/MAXH Horizantol - fiv

Rev 9.5 '8 Oct 20821

Meter . Corrected| Average . .. PK . .
Marker| Frf:gt:-lezr)\cy Reading| Det (nglor:)A CF (i;l)nlloss Reading Limit N:Zng)m '(,jgt\';lll:‘nl; Margin A(zI;:ust)h H(ilri[)‘t Polarity|
(dBuv) (dBuV/m)| (dBuv/m) (dB) &
1 [***2.48354] 29.94 [ Pk 32.3 -12.9 49.34 - - 74 2466 221 | 268 | H
2 | **2.53565 [ 32.46 | Pk 32.5 -12.9 52.06 - - 74 2194 221 | 268 | H
3 |***2.48354] 1847 |viTv| 323 -12.9 37.87 54 -16.13 - - 221 | 268 | H
4 | **2.56264 | 1848 |viTv]| 325 -12.8 38.18 54 -15.82 - - 221 | 268 | H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - U-NII: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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tel:(919)

REPORT NO: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

1ZEUL Morrisville 2824 Feb 8 18:55:18
h Restricted Bandedge
= Praject Nunber: 15118020
115 Clisnt: SOMC
“est Locot on: Chamber ¢
- Mode: 1Tx-C1, GFSK, 2488MHz
185 “ested by: 11993
95
8%
N Peck Limit CdBull/m)
> 7!:
5 =
@
T
65
Averdge Lim t (dBul/m)
5|:
) o)
45
3 4
o o
35
2.46 18. 3MH=/ 2.563
Frequency (GHz)
Range (G12) REUA Ref /At Det/ivg fade Secep Fio Foupafode  Lobel Range (612 R Ref/Attn  Del/ivg Mode Seep Plo Fopolliode  Label
Rev 9.5 '8 DOct 2021

Meter . Corrected| Average . . PK P
Marker,| Fregllj-lency Reading| Det SdQB5/09 ACF GdaBln/Loss Reading Limit M:ngm Pj;k\ll'llmlt Margin Azl;mu“'"c's"lPolarity
(GHz) (dBuv) (dB/m) (dB) (dBuv/m)| (dBuV/m) (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 |***2.48354| 32.21 | Pk 323 -12.9 51.61 - - 74 2239 73 [335] V
2 **2.5596 | 32.01 | Pk 32.5 -12.7 51.81 - - 74 2219 73 [ 335 ] V
3 |***2.48354] 1829 |viTV| 323 -12.9 37.69 54 -16.31 - - 73 |33 ] Vv
4 | **2.55924 | 18.39 |ViTV| 325 -12.7 38.19 54 -15.81 - - 73 |33 ] Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R15110020-E8
FCC ID: PY7-13187R

DATE: 2024-03-25

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HEUL Morrisville 2824 Feb 7 14:55:082
Roadiated Emissions 3-Meters
- Project Number: 15118828
e Client: SONC
Test Location: Chamber 4
o Mode: 1Tx-Cl, GFSK, 2482MHz
9 Tested by: 11993
85
ik Limit CdBulU/ml
7’:
G
3 g5
5 6
[is]
o
- Avg Limit (dBulU/m)
5’:
45
s
EK
1 18 18
Freqguency (GHz)
Range (6Hz) RE/VBU Ref/Atin  Det/fvg fade Sucep Pio toups/Mode Lobel Range (6Hz) RELI/VEN Ref/Atin  Det/fvg fode Sweep Pis towpo/lode Lobel
1:1-3 6B/ 182/5  PECK/Pur AvgQRNS)  dnsec(Auto) 4881 KA forizontal | 5:1-18 HC-68)/30 9772 PERK/Pur Avg(RHS)  TSnsec(Auto) 16k HAXH Hor i zantol
3:3-18 M(-6dBY/N  97/2 PEAK/Pur- Avg(RMS)  6Bnsec(futo) 16k  MAXH Hor i zontal -
Rev 9.5 18 Oct 2821
H;UL Morrisville 2824 Feb 7 14:55:82
Radiated Emissions 3-Meters
= Project Number: 15118828
e Client: SOMC
Test Location: Chamber 4
Made: 1Tx-Cl, GFSK, 2482MHz
95 Tested by: 11993
85
Peak Limit (dBuU/m)
7’:
e
3¢5
5 6
©
o
v Avg Limit (dBuU/m)
5’:
4 57 16
45 A Ouul
3’:
25
1 18 18
Frequency (GHz)
Range (6Hz) REW/VBU Ref/Atin  Det/Avg fads Sueep Pio toups/Mode Lobel Range (6Hz) RELI/VE Ref/Atin  Det/fvg fode Sweep Pio  toupo/lode Lobel
6:110-18 MC-681/30 9772 PEAK/Pur Avg(RMS)  TS5nsec(futa) 16k MAKH Vertical
Rev 9.5 18 Oct 2821

VERTICAL

Page 72 of 113

ULLLC

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: R15110020-E8 DATE: 2024-03-25
FCC ID: PY7-13187R

RADIATED EMISSIONS

Meter Corrected PK
Frequency ) 89509 ACF | Gain/Loss . Avg Limit (Margin| Peak Limit . |Azimuth|Height .
Marker,| Reading| Det Readin Margin Polarit
(GHz) || dBuV)g (dB/m) (dB) (dBuv/ nf) (dBuV/m) | (dB) | (dBuV/m) |" ng) (Degs) | (cm) Y
1 * %2794 | 26.98 | Pk 326 -12.3 47.28 54 -6.72 74 -26.72] 0-360 | 100 | H
4 | ***28585 | 26.91 | Pk 324 -12.1 47.21 54 -6.79 74 -26.79] 0-360 | 200 | Vv
2 [***9.07688] 36.06 | Pk 36.3 -25 47.36 54 -6.64 74 -26.64| 0-360 | 100 | H
3 [***938344] 3555 | Pk 36.6 -25 47.15 54 -6.85 74 -26.85| 0-360 | 100 | H
5 |***803063| 38.26 | Pk 35.8 -27.5 46.56 54 -7.44 74 -27.44] 0-360 | 200 | Vv
6 |***9.42094| 36.67 | Pk 36.6 -25.7 47.57 54 -6.43 74 -26.43] 0-360 | 200 | Vv
7 |***8.48344] 36.97 | Pk 35.8 -26.1 46.67 54 -7.33 74 -27.33]| 0360 | 200 | 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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