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FCC ID: C3K00002101 IC: 3048A-00002101
1. ATTESTATION OF TEST RESULTS
COMPANY NAME: Microsoft Corporation

1 Microsoft Way
Redmond, WA 98052-8300, USA

EUT DESCRIPTION: Wireless Module
MODEL.: HWB-Q93
SERIAL NUMBER: 6-19, 6-25, 6-28

SAMPLE RECEIPT DATE: 2024-06-20 TO 2024-10-10

DATE TESTED: 2024-10-07 TO 2024-11-25
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C: 2024 Refer to Section 2
ISED RSS-247 Issue 3: 2023 Refer to Section 2
ISED RSS-GEN lIssue 5 + A1 + A2: 2021 Refer to Section 2

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

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

This document may not be altered or revised in any way unless done so by UL LLC and all revisions are

duly noted in the revisions section. Any alteration of this document not carried out by UL LLC will
constitute fraud and shall nullify the document.

Approved & Released For

UL LLC By: Prepared By:
,—-——""_—’——. -

== (Ches
i /’
Brian Kiewra Charles Moody
Project Engineer Senior Project Engineer
Consumer, Medical and IT Segment Consumer, Medical and IT Segment
UL LLC ULLLC
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REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

2. TEST RESULTS SUMMARY

This report contains data/info provided by the customer which can impact the validity of results.
UL LLC is only responsible for the validity of results after the integration of the data provided by
the customer.

Below is a list of the data/info provided by the customer:
1) Antenna gain and type (see section 6.3)

FCC Clause | ISED Clause Requirement Result Comment
Reporting Per ANSI C63.10,
See Comment Duty Cycle purposes only Section 11.6.
RSS-GEN 6.7 o Reporting ANSI C63.10 Sections
See Comment 20dB BW/99% OBW purposes only 6.9.2 and 6.9.3
15.247 (a)(1) RSS-247 (5.1) (b) |Hopping Frequency Separation
15.247 (a)(1)(iii) |RSS-247 (5.1) (d) | Number of Hopping Channels :
15.247 (a)(1)(iil) |RSS-247 (5.1) (d) | Average Time of Occupancy Compliant None
15.247 (b)(1) RSS-247 (5.4) (b) |Output Power
Reporting Per ANSI C63.10,
See Comment Average Power purposes only Section 11.9.2.3.2.
15.247 (d) RSS-247 (5.5) Conducted Spurious Emissions
15.209,15.205 |50 00N 8% | Radiated Emissions Compliant None
15.207 RSS-Gen 8.8 AC Mains Conducted Emissions | Not Performed | See Note 1

NOTE 1: AC Mains emissions testing was not performed since the EUT is a radio module that
is powered through a DC internal power supply.

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 C63.10-2020, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site vO1r01, RSS-GEN Issue 5 + A1 + A2, and RSS-247 Issue
3.

4. FACILITIES AND ACCREDITATION

UL LLC is accredited A2LA, certification # 0751.06, for all testing performed within the scope of
this report. Testing was performed at the locations noted below.

Address ISED CABID | ISED Company Number | FCC Registration
Building:
O 12 Laboratory Dr 2180C
RTP, NC 27709, U.S.A
uS0067 825374
Building:
2800 Perimeter Park Dr. Suite B 27265

Morrisville, NC 27560, U.S.A
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REPORT NO: R15374786-E3 DATE: 2025-01-10

FCC ID: C3K00002101 IC: 3048A-00002101
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 UNCERTAINTY

Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 1.22%

1.3 dB (PK)
RF output power, conducted 0.45 dB (AV)
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 3.40 dB
Temperature 0.57°C
Humidity 3.39%
DC Supply voltages 1.70%
Time 3.39%

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

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a Wireless Module. This report covers the emissions testing of the BT radio.
6.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mw)
2402 - 2480 Basic GFSK 19.66 92.47
2402 - 2480 Enhanced DQPSK 19.59 90.99
2402 - 2480 Enhanced 8PSK 20.19 104.47

Note: GFSK, DQPSK, 8PSK average Power were all investigated, The GFSK and 8PSK power are the
worst case. Testing is based on these modes to showing compliance. For average power data please
refer to section 9.8.

6.3. DESCRIPTION OF AVAILABLE ANTENNAS
The antenna(s) gain and type, as provided by the manufacturer’ are as follows:

Low Gain Antenna:

Chain Frequency (MHz) gf;:; Type
0 2400-2483.5 3.6
1 2400-2483.5 3.6
(Uncorrelated) 2400-2483.5 3.6 PIFA
(Correlated) 2400-2483.5 6.61
Mid Gain Antenna:
- Gain
Chain Frequency (MHz) (dBi) Type
0 2400-2483.5 4.4
1 2400-2483.5 4.4
(Uncorrelated) 2400-2483.5 4.4 PIFA
(Correlated) 2400-2483.5 7.41
High Gain Antenna:
- Gain
Chain Frequency (MHz) (dBi) Type
0 2400-2483.5 6.1
1 2400-2483.5 6.1
(Uncorrelated) 2400-2483.5 6.1 PIFA
(Correlated) 2400-2483.5 9.1
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REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

Antenna gains for MIMO operations are calculated using the formulae from KDB 662911 D01
Multiple Transmitter Output v02r01 section F. As the two antennas have the same gain
equations 2)a)(i) and 2)a)(ii) for correlated and uncorrelated transmissions respectively are
used.

Correlated directional gain = Gant + 10 log(Nant) dBi, where Nant = 2 for a 2x2 MIMO

device

Uncorrelated directional gain = Gant

6.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was 10.0.22621.1.

The test utility software used during testing was Qualcomm Radio Control Toolkit Version
4.0.118.1.

6.5. WORST-CASE CONFIGURATION AND MODE

All conducted emissions testing was performed as SISO to cover MIMO as a worst case, power-
per-chain, mode. Output power was measured on SISO CO0, SISO C1, and MIMO.

Radiated emissions below 1GHz and above 18 GHz were performed with the EUT set to
transmit at the channel with the highest power for SISO C0, SISO C1 or MIMO, as a worst-case
mode.

Band edge was performed with the EUT set to transmit at the highest power on low and high
channels. Testing was performed using a conducted restricted band edge setup. A traditional
restricted band edge scan (C63.10 Section 11.12.2.2) was ran on chain 0 and chain 1, each
operating in SISO mode as a worst-case scenario unless otherwise noted within the report. The
data was then summed together accounting for the high gain antenna gain (worst-case). To
compare this data to the average limit, a correction factor of -25 dB (see section 9.1) based on
the protocol limited correction factor for DH3 modulation. An example band edge scan and has
been included for each mode for reference. The summed tabular and plot data has been
included for each scan.

NOTE: High gain was used in all the testing as a worst-case since the power for all antenna
gains was the same.

Radiated spurious emissions between 1GHz and 18GHz were performed with the EUT set to
transmit on low, mid, and high channels at the worst-case power mode for SISO CO and SISO
C1, and at the worst-case average power mode for MIMO. These modes were found to be
GFSK for all modes.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that Z orientation was worst-case orientation for SISO CO, SISO C1, and MIMO;
therefore, all final radiated testing was performed with the antennas in Z orientation.

Worst-case data rates and packet sizes as determined by power measurements were:
GFSK mode: DH3

QPSK mode : 2-DH1

8PSK mode: 3-DH3
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REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

6.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
BTAN3160022Z/
BTAN322009FE/
NUC Intel NuC BTAN331003QS/ N/A
BTAN331002VK
Chicony Power 0432-
Intel NUC Charger Technology A17-120P2A 05LT1002333012523 N/A
/0 CABLES
1/0 Cable List
# of Cable
C:I;Ie Port Identical Co_rlr_ne:tor Cable Type Length Remarks
' Ports yp (m)
1 Ribbon 1 Ribbon Unshielded 3> Connects EUT to NUC
2 bC 1 Barrel Unshielded 3> Connects NUC to DC
Mains Adaptor
TEST SETUP

Test software exercised the radio card.

SETUP DIAGRAMS

Please refer to R15374786-EP1 for setup diagrams
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FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

7. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment Used - Wireless Conducted Measurement Equipment
Equipment ID Description Manufacturer| Model Number | Last Cal. | Next Cal.
Common Equipment
Conducted Room 1
Keysight
90416 Spectrum Analyzer : N9030A 2024-09-23|2025-09-23
Technologies
*k Rohde &
206459 Spectrum Analyzer Schwarz FSwW 2023-11-15|2024-11-15
179892 | Environmental Meter Fisher 15-077-963  |2024-08-12[2025-08-12
Scientific
SOFTEMI Antenna Port Software UL Version 2024.2.23 NA NA
Power Software | Boonton Power Analyzer Boonton Version 3.0.13.0 NA NA
Conducted Room 2
90410 Spectrum Analyzer Keysight N9030A 2024-06-14{2025-06-14
Technologies
248881 Environmental Meter Control 06-662-4 2024-04-10{2026-04-10
Company
SOFTEMI Antenna Port Software UL Version 2024.2.23 NA NA
Power Software | Boonton Power Analyzer Boonton Version 3.0.13.0 NA NA
Additional Equipment used
245262 Conducted Switch Box UL CSB 2024-02-20(2025-02-20

**NOTE: This equipment was used for testing while equipment was still in calibration.
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DATE: 2025-01-10
IC: 3048A-00002101

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

Chamber 4)
Eo:glp. Description Manufacturer/Brand Model Number | Last Cal. Next Cal.
1-18 GHz
Double-Ridged
Waveguide Horn .
89509 Antenna, 1 to 18 ETS Lindgren 3117 2023-05-23 | 2025-05-23
GHz
Gain-Loss Chains
207640 fggﬂ‘z’ss string: 1- Various Various 2024-05-22 | 2025-05-22
Receiver &
Software
197955 Spectrum Analyzer Rohde & Schwarz ESW44 2024-04-16 | 2025-04-16
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional
Equipment used
241204 ,\E/I”e‘;'erf”me”ta' Fisher Scientific 15-077-963 | 2023-09-05 | 2025-09-05
170112 10dB, DC-18GHz, Mini-Circuits BW-N1OW5 | 2023-11-09 | 2024-11-09

5W

**NOTE: This equipment was used for testing while equipment was still in calibration.
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REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

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 ctive Loop ETS-Lindgren 6502 2024-10-02 | 2025-10-02
ntenna
30-1000 MHz
90629 Rlybrid Broadband | sunol Sciences Corp. JB3 2024-01-30 | 2026-01-30
ntenna
1-18 GHz
Double-Ridged
135143 Waveguide Horn ETS Lindgren 3117 2024-02-07 | 2026-02-07
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
Gain-loss string: . .
91974 0.009-30MHz Various Various 2024-05-08 | 2025-05-08
Gain-loss string: 25- . .
91976 1000MHz Various Various 2024-05-08 | 2025-05-08
91979 Sl oos string: - Various Various 2024-05-08 | 2025-05-08
Gain-loss string: . .
135999 18-40GHz Various Various 2024-05-08 | 2025-05-08
Receiver &
Software
197954 Spectrum Analyzer Rohde & Schwarz ESW44 2024-03-05 | 2025-03-05
81018 Spectrum Analyzer Agilent E4446A 2024-07-31 | 2025-07-31
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
. 10dB Pad, DC- o
170112 18GHz, 5W Mini-Circuits BW-N10W5+ 2023-11-09 | 2024-11-09

**NOTE: This equipment was used for testing while equipment was still in calibration.
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REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

8. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2020 Section 11.6

Occupied BW (20dB): ANSI C63.10-2020 Section 6.9.2

Occupied BW (99%): ANSI C63.10-2020 Section 6.9.3

Carrier Frequency Separation: ANSI C63.10-2020 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2020 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2020 Section 7.8.4

Peak Output Power: ANSI C63.10-2020 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2020 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2020 Section 6.10.4

Radiated Band-edge: ANSI C63.10-2020 Section 6.10.5

Radiated Spurious Emissions: ANSI C63.10-2020 Sections 6.3 to 6.6
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REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

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

LIMITS

None; for reporting purposes only.
PROCEDURE

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

Mode ON Time | Period | Duty Cycle| Duty 1T
B X Cycle [ Minimum VBW
(msec) |(msec)| (linear) (%) (kHz)
Bluetooth GFSK 1.640 2.500 0.656 65.60 0.610
Bluetooth 8PSK 1.630 2.500 0.652 65.20 0.613
B8 Keyeight Speciram Rmalyeer- AP2124 22354700, = E Xersght Specram Aneyeer - APZ024 22364700, =
R [500 bC NSE:INT] ALIGN AUTO Frequency RE 502_0cC | I SENSEAN ALIGN AUTO. 2 Frequency
enter Freq 2.441000000 GHz #Avg Type: RMS ] _. #Avg Type: RMS
PNG: Fast <5 110 Free Run AvglHold: 111 PNO:Fast > Tri: FreeRun AvglHold: 111
ainiLow aimow : 30
e = Auto Tune| o i Auto Tune|
10 dgidiv_ Ref 20.00 dBm 10 dBidiv__Ref 20.00 dBm
Log Log
0 0 '} CenterFreq 100 & O 9 CenterFreq|
2.441000000 GHz, o 2.441000000 GHz
StartFreq| @0 StartFreq|
2.441000000 GHz] 00 2.441000000 GHz
Stop Freq PJ‘ - StopFreq
2.441000000 GHz| . 2.441000000 GHz
Center 2.441000000 GHz Span 0 Hz CF Step| Center 2.441000000 GHz Span 0 Hz. CF Step)|
Res BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (1001 pts) 8.000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (1001 pts) 8.000000 MHz|
S R e T - | Man wewooRtRclsc] x| v | 5 CTION Wi NCTION VA [pute Man)
142t (A 1640ms (A) 0247 dB 1A2 t () 1630ms (A)  3.210dB
3 & ta Thoome a1 “ooxa FreqOffset 3 & tm Z00me a1 “oorzes FreqOffset
g OHz| g 0 He|
6 6
7 7
8 ]
9 9
10 10
11 1
sratus s s
Bluetooth GFSK Bluetooth 8PSK

Note: The DCCF used was calculated based on the worst case on-time when the device transmits DH3
ackets and operates on 20 channels (3/1600 s per hop = 1.875 ms per channel). In this mode, the device
will have a maximum of 3 hops on a channel in 100ms or 3x 1.875 ms = 5.625 ms on any

channel. Therefore, 20log(5.625 / 100) = - 25dB.
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

9.2. 20 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS
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tel:(919)

REPORT NO:

R156374786-E3

FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Chain 0

Channel

Frequency
(MHz)

20dB Bandwidth
(MHz)

Low

2402

0.892

Mid

2441

0.882

High

2480

0.944

HIGH CHANNEL
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o) B Keysight Spectram Analyeer - AP2024 223, 3450 84780, T=Te
ALIGN AUTO [ 10:28:07 PMOct 07,2024 Frequency C % [s00 O0C I T senseanT [ ALGNAUTO [10:36:44 PMOct07, 2024 Frequency
:RMS TRACET 35 ¢ #Avg Type: RMS i RERET]
PNo-Wide == Trig: Free Run AvglHold: 2020 v Contorikreql2i441000000 GPHN; Wide ..J Trig: Free Run Avg|Hold: 20/20 vee|
IFGainlow  #Atten: 30 dB osrle IFGainlow  #Atten: 30 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11 dB. Ref Offset 11 dB
10 dBidiv  Ref 20.00 dBm 10 dBidiv  Ref 20.00 dBm
Log Log
CenterFreq CenterFreq|
oo 2.402000000 GHz| 2.441000000 GHz|
\/ O StartFreq| >v< StartFreq
00 >A< I 2.401000000 GHez| 0 A 2440000000 GHz
0o StopFreq o StopFreq
2.403000000 GHz| 2.442000000 GHz|
00 00
CF Step)| e CF Step|
200.000 kHz 200.000 kHz]
Auto Man lAuto Man|
. Freq Offset| . Freq Offset|
0 Hz| ' 0Hz
00 700
ICenter 2.402000 GHz Span 2.000 MHz Center 2.441000 GHz Span 2.000 MHz|
[#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts) #Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)
sc: status usc sTatus
Neyeight Spectram Andlyzer - AP2024.2.23 SS9 470, T ok
L | r [s02 oc [ SENSEINT] ALIGN AUTO__|10:45:43 PMOCt 07, 2024 "
Center Freq 2.480000000 GHz ) #Avg Type: RMS TRACE[T 345 6 requency
O Wide == Trig: FreeRun AvglHold: 20/20 Tvee(
IFGainlow  #Atten: 30 dB oerlP
Auto Tune|
Ref Offset 11 dB
10 dBidiv  Ref 20.00 dBm
Log
Center Freq
2480000000 GHz|
000
\/ 9 StartFreq
o N 2479000000 GHz|
o0 Stop Freq|
2481000000 GHz|
0o CF Step|
200.000 kHz|
Auto Man
500
o Freq Offset|
: OHz
Center 2.480000 GHz Span 2.000 MHz
#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)
sc sTarus
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tel:(919)

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

Chain 1

Channel

Frequency
(MHz)

20dB Bandwidth

(MHz)

Low

2402

0.912

Mid

2441

0.932

High

2480

0.938
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[BE <ot pectram Anatyeer - AP2024 223 53400/84780, oo ) [ oot Spectrum Amalyeer - AP2028225; ==
oo " 500 0C | SensenT] ALIGN AUTO _[10:31:30 PMOct 07,2024 " L % [s0a_OC [ sensean] [ ALIGNAUTO [10:41:33PMOct07, 2024 F
enter Freq 2.402000000 GHz ] #Avg Type: RS v se| freauency [Center Freq 2.441000000 GHz ] #Avg Type: RMS e PR requency
PNo-Wide == Trig: Free Run AvglHold: 2020 | PNO: Wide == Trig: FreeRun AvglHold: 20/20 el
IFGain:Low #Atten: 30 dB oerlP IFGain:Low #Atten: 30 dB oer|P
Auto Tune| Auto Tune
Ref Offset 11 dB. Ref Offset 11 dB
10 dBidiv. - Ref 20.00 dBm 10 dBidiv  Ref 20.00 dBm
Log Log
CenterFreq| CenterFreq
00 2.402000000 GHz| 100 2441000000 GHz
0m 00
Wl (3 StartFreq| % [ StartFreq
0o X 2.401000000 GHez| 0o N 2.440000000 GHz|
ue Stop Freq| a Stop Freq|
2.403000000 GHz| 2442000000 GHz
0o CF Step 00 CF Step)
200,000 kHz 200,000 kHz]
Auto Man lAuto Man|
500 00
0o Freq Offset| . Freq Offset|
0 Hz| - 0Hz|
ICenter 2.402000 GHz Span 2.000 MHz. Center 2.441000 GHz Span 2.000 MHz
[#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts) #Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)
s status usc status
B Keysight Spectram Anatyee - AP20242.23 SHB0/BHTAD, =T
[ & [soa oc [ SENSEANT] ALIGN AUTO__[10:50159 PM Oct 07, 2024 =
[Center Freq 2.480000000 GHz ) #Avg Type: RMS TRACE[ 345 6 requency
PNo-Wide == Trig: Free Run AvglHold: 20/20 e
IFGain:ow  #Atten: 30 dB oerlP
Auto Tune|
Ref Offset 11 dB
10 dBidiv  Ref 20.00 dBm
Log
Center Freq
100 2480000000 GHz|
000
v [ StartFreq|
o 2.479000000 GHz|
oo Stop Freq
2481000000 GHz|
100
oo CF Step)
200,000 kHz
Auto Man)
. FreqOffset
: OHz|
700
Center 2.480000 GHz Span 2.000 MHz|
#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)
sc status
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Chain 0

Channel Frequency 20dB Bandwidth
(MHz) (MHz)
Low 2402 1.290
Mid 2441 1.294
High 2480 1.293

RefLovel 20.00d8m  Offset 13.51 d2 ® RBW 20 kHz soL Ref Level 20.00dBm  Offset 13,55 db ® RBW 20 kriz soL
oA 3068 @ SWI 100 ms e VBW SOKHz Mode Sweep Count 20/20 oA 3045 @ SWI 100 ms @ VBW SOkiz Mode Sweep Count 20/20
o o
1 Frequency Sweep I Frequency Sweep
m2[1] 3.22 dBm m2[1] 3.59 dBm|
) 240198800 Gz 244099100 GHz
® - WI[1] | -16.95 dBm| 1 o MI[1] | 1668 dBm
f 240131700 Gz b 244031400 GHz
oo - . il
PSS SWWa v | e, NN %2 PP RN [ESERL NN
PN W \~ty N, PN W o
’ " B ] s
i 167 cef 7 & 1 436,410 : S
0 2
/ X X
/ \ / \
- / \ am / \
7 N / A
/ i Al 4
- o \# ) \‘NW £y o~
b M i ¢ il
N N Ml ] IR A oy v .
AT Y I i VA T A \‘y}‘ Y i 1l e
<o 0
0 s
CF 2.402 GHz 1001 pts 300.0 kHz, Span 3.0 MHz CF 2.441 GHz 1001 pts. 300.0 kHz, Span 3.0 MHz
2 Marker Table 2 Marker Table
M1 1 2.401 317 GHz -16.95 dBm ML 1 2.440314 GHz -16.68 dBm
D1 M1 1.29 MHz -0.10 dB DL LY 1 1.294 MHz 0.07 dB
M2 1 2.401 988 GHz 3.22 dBm M2 1 2.440991 GHz 3.59 dBm
o NN S 0 oory DN
03:50:16 B 10/28/2028 03:51:31 B 10/28/2024

ReflLevel 20.00dEm  Offset 13.57 4 ® RBW 20 kHz seL
© At 30dE @ SWT  100ms ® VBW S0KkHz Mode Swesp Count 20/20

M2[1] 2.57 dBm|

, 247998600 Gty
0 - MI[I] | -18.63 dBim|
247931200 Gtz
.
i
PR AT Eaa oy
o -
Y L
20 ’ -
]
/ Al
- /
\
40 J !
S v R W 7 T PN
ot VN e v e,
4
©
son
ooy TooTpis 000K, Spen 5.0V
3 Marker Table
ML 1 2.479312 GHz -18.63 dBm
D1 Mt 1 1.293 MHz 1.14 dB
M2 1 2.479 988 GHz 2.57 dBm

03:54:10 BN 10/28/2024

HIGH CHANNEL
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tel:(919)

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

Chain 1

Channel Frequency
(MHz)

20dB Bandwidth
(MHz)

Low 2402

1.287

Mid 2441

1.294

High 2480

1.290

Itiviey Spectr

RefLevel 20.00d8m  Offset 13.49 43 © RBW 20 kHz

sl
Count 20/20

Offset 13,53 6 © RBW 20 kiz sal
E ® SWT  100ms ® VBW SDkz Mode Sweep Count 20/20

© A 3048 @ SWT 100 ms @ VBW SOkHz Mode Sweep
M2(1] M2(1]
240 244098800
» " MI[I] | 15, m ® ™ MI[I] | -15.25 dBm)
. " 240131700 Griz . | 2440531400 Gz
PR o i v AN ] EvS vy
-0 S = 10 =
7~ W ] 7 .
7 1 k116,030 F i
0 . Y
] ) 7
\ / \
< a0
/ \ J \
o T Ay [\ . . o AV "
n Ty LY \U\v" AT | A (NPT R A 1Y 7 A
s 0
-0 w0
0 Y
[CF 2.402 Ghz 1001 pis 5000 Kz, Span 3.0 MHz CF 2,441 GHz 1001 pts 3000 kFiz, Span 3.0 Mirz
2 Marker Table 2 Marker Table
[ i 2.401317 GHz -15.28 dBm Mt 1 2.440314 GHz 5.23 dBm
Dl M . z 0.28 dB ot w1 1.294 MHz 0.06 dB
M2 1 2.401985 GHz 4.84 dBm 2 1 2.440988 GHz 5.17 dBm

03:48:51 PM 10/28/2024

LOW CHANNEL

ad = 221020
Reody  INNENENNR B

03:52:45 BM 10/28/2024

MID CHANNEL

Spectrum

00dBm  Offset 13.55d8 @ RBW 20 kHz
308 ® SWT  100ms ® VBW S0kHz Mode Sweep

Count 20/20

M2[1]
24799
0 4o 7 MILT]
A 2479315
aom SRR SN TE—
PV e v AN
10 o
T
i -15020 8 LS
=0 f &
/ \
- / \
/ \
T e VLSNP A
iy
-0
-0
o
(RPEEICI T001 pis 500.0 Kz, Span 5.0z

3 Marker Table

ML 1 2.479315 GHz
1 1.29 MHz
M 1 2.479 985 GHz

-15.70 dBm
-0.05 dB
4.37 dBm

03:55:28 BN 10/28/2024

HIGH CHANNEL

T
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tel:(919)

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

9.3.

99% BANDWIDTH

LIMITS
None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1-5% of the 99%
bandwidth. The VBW is set to = RBW. The sweep time is coupled.

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

CHAIN 0

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

0.84470

Mid

2441

0.84021

High

2480

0.84684

TR Xeyight Spectrum Anstyee - AP20242.25 53455/EA740, e ) JEE Voot Spectram Analyeer - AP2024 225 S3450/EA740, =
o L [ w500 oc | SeNseNT] ALIGN AUTO  [10:29:04 PMOGt 07,2024 . % [s00 oc SENSEINT] [ ALGNAUTO  [10:37:19 PMOCt07, 2024
enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency [Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
— == Trig: Free Run AvglHold: 2020 5= Trig: FreeRun Avg|Hold: 20/20
#FGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 11 dB Ref Offset 11 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
CenterFreq| ! T CenterFreq
w 2.402000000 GHz| 00 2.441000000 GHz
0 100
) 2
0 w00
0 50
o
Center 2.402 GHz ‘Span 2 MHz, CF Stej Center 2.441 GHz Span 2 MHz, CF Stej
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 KHz| #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 kHz|
I N Auto Man N N lAuto Man|
Occupied Bandwidth Total Power 19.9 dBm Occupied Bandwidth Total Power 21.1 dBm
844.70 kHz FreqOffset 840.21 kHz FreqOffset
Transmit Freq Error ~ -50.098 kHz ~ OBW Power 99.00 % oHe Transmit Freq Error ~ -50.428kHz ~ OBW Power 99.00 % oK
x dB Bandwidth 887.0 kHz xdB -20.00 dB x dB Bandwidth 883.8 kHz xdB -20.00 dB

LOW CH;IA_«NNEL

MID CHANNEL

- AP202A. 3 eSS
L [ r [s02 oc I SeNsINT] ALIGN AUTO__[10:46:25 PMOCt 07, 2024
[Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz io Std: None Frequency
= == Trig: Free Run Avg|Hold: 20/20
#FGainLow  #Atten: 30 dB
Ref Offset 11 dB.
10 dB/div Ref 20.00 dBm
Log
e Center Freq
0.00 2480000000 GHz|
00
00
100
500
700
Center 2.48 GHz Span 2 MHz CF Ste|
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200000 kH’;
N - lAuto Man
Occupied Bandwidth Total Power 21.0 dBm
846.84 kHz FreqOffset
Transmit Freq Eror ~ -52.426 kHz ~ OBW Power 99.00 % oH
x dB Bandwidth 889.1 kHz x dB -20.00 dB
ssssss
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tel:(919)

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

CHAIN 1

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

0.85125

Mid

2441

0.84519

High

2480

0.84700

[B ermam soecram Aty Apznza 2.5 st [E=E[E=" [ o soecam Artyer - Apaszt2 23 soreeT, Lo & i)
T R 500 DC | SENSEINT] ALIGNAUTO _[10:32:43PMOct 07,2024 oo R [s0aOC [ SeNsEINT [ ALIGNAUTO _[10:42:05 PMOCt07, 2024
enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
— == Trig: Free Run ‘AvglHold: 2020 5= Trig: FreeRun Avg|Hold: 20/20
| HFGainiLow  #Atten: 30 dB Radio Device: BTS #FGainiLow  #Atten: 30 dB Radio Device: BTS
Ref Offset 11 dB Ref Offset 11 dB
10 dBidiv Ref 20.00 dBm 10 dBldiv Ref 20.00 dBm
o
C f CenterFreq| ! Center Freq|
0m 2.402000000 GHz| 00 2.441000000 GHz
00 100
200 200
oo w0
500 500
700 00
Center 2.402 GHz ‘Span 2 MHz, CF Stej Center 2.441 GHz Span 2 MHz| CF Stej
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 kH'; #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 200,000 kH';
N N Auto Man N lAuto Man|
Occupied Bandwidth Total Power 19.9 dBm Occupied Bandwidth Total Power 20.9 dBm
851.25 kHz FreqOffset 845.19 kHz FreqOffset
Transmit Freq Error ~ -51.732kHz ~ OBW Power 99.00 % oHz Transmit Freq Error ~ -50.635kHz ~ OBW Power 99.00 % oK
x dB Bandwidth 885.4 kHz x dB -20.00 dB x dB Bandwidth 885.4 kHz xdB -20.00 dB
s status usc satus

[N Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, L) & Jes
L [ m [s0a o [ SeNsenT] ALIGN AUTO | 10:51:31 PMOct 07, 2024
Center Freq: 2.480000000 GHz Radio Std: None Frequency
== Trig: Free Run AvglHold: 20/20
#HFGainiow  #Atten: 30 dB Radio Device: BTS
Ref Offset 11 dB.
10 dBidiv Ref 20.00 dBm
Log
100 CenterFreq|
000 2480000000 GHz|
00
100
500
700
Center 2.48 GHz Span 2 MHz| CF Step)
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 kHz|
N ) lAuto Man)
Occupied Bandwidth Total Power 20.9 dBm
847.00 kHz FreqOffset
Transmit Freq Error -53.235 kHz OBW Power 99.00 % OHz
x dB Bandwidth 889.4 kHz xdB -20.00 dB
usc starus
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tel:(919)

REPORT NO: R15374786-E3

DATE: 2025-01-10
FCC ID: C3K00002101

IC: 3048A-00002101
9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

CHAIN 0

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.1890

Mid

2441

1.1924

High

2480

1.1903

B Keysght Specram Anslyae - AP202A 2.5 55458 BATA, [o @ ) B KeyoghtSpectram Analyzer - AP2L24 223 5490 64780, =le
T [ ®m se oc SEnsET] ALIGN AUTO (1035557 PO 07,2028 Frequency . T I SENSENT] [ ALIGNAUTO  [11:05:31 PMOt07, 2024 Frequency
) Center Freq: 2.402000000 GHz Radio Std: None q 2. Center Freq: 2.441000000 GHz Radio Std: None
G ETERHIAM 020000 (0KGE ZNINNN 70 e ‘AvglHold: 20120 " CETTERRRE RN S P 7070 AvglHold: 20/20
| #FGainLow  ¥Atten: 30 dB Radio Device: BTS AFGainlow  #Atten: 30 dB Radio Device: BTS
Ref Offset 11 dB Ref Offset 11 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Lo
00| Center Freq| 10 CenterFreq|
o 2402000000 GHz| 000 2.441000000 GHz
100 00
200 00
00 00
100 400
500 500
00 00
Center 2.402 GHz Span 2 MHz CF Stej Center 2.441 GHz Span 2 MHz| CF Ste|
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200000 K #Res BW 30 kHz #VBW 91KHz #Sweep 100 ms 200000 K
- - auto Man - - lAuto Man|
Occupied Bandwidth Total Power 17.3 dBm Occupied Bandwidth Total Power 18.6 dBm
1.1890 MHz Freqoffset 1.1924 MHz Freqoffset
Transmit Freq Error ~ -49.420kHz ~ OBW Power 99.00 % OHz Transmit Freq Error ~ -50.496 kHz ~ OBW Power 99.00 % OHz
x dB Bandwidth 1.283 MHz xdB -20.00 dB x dB Bandwidth 1.280 MHz xdB -20.00 dB
se starus s starus
[B Koo specrum Amlyeer- Apatza 225 s, [E==y]
i T [ & 5o oc I SENSENT] ALIGN AUTO 11108550 PHO 07, 2024
[Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
| Trig: Free Ru Avg|Hold: 20120
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 11 dB.
10 dBidiv Ref 20.00 dBm
Log
e Center Freq
100 2.480000000 GHz|
00
200
0
0
500
500
Center 2.48 GHz Span 2 MHz, CF Ste)
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 kH";
Auto Man
Occupied Bandwidth Total Power 18.6 dBm
1.1903 MHz Freq Offset]
Transmit Freq Error -51.638 kHz OBW Power 99.00 % Oz
x dB Bandwidth 1.277 MHz xdB -20.00 dB
vse starus
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tel:(919)

REPORT NO: R15374786-E3

FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

CHAIN 1

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.1897

Mid 2441 1.1894

High 2480

1.1906

[B ermam soecram Aty Apznza 2.5 st [E=E[E=" [ o soecam Artyer - Apaszt2 23 soreeT, Lo & i)
T R 500 0C | SENSEINT] ALIGN AUTO  [10:58:33 PMOC 07, 2024 o L W 500 OC [ SENsEInT [ ALIGNAUTO  [11:0140PMOCt07, 2024
enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
== Trig: Free Run ‘AvglHold: 2020 5= Trig: FreeRun Avg|Hold: 20/20
#FGainiow  #Atten: 30 dB Radio Device: BTS AFGainiow  #Atten: 30 dB Radio Device: BTS
Ref Offset 11 dB. Ref Offset 11 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
- CenterFreq| ! } CenterFreq
0m o 2.402000000 GHz| 00 2441000000 GHz|
00 100
200 200
oo w0
500 500
700 00
Center 2.402 GHz ‘Span 2 MHz, CF Stej Center 2.441 GHz Span 2 MHz| CF Stej
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 kH'; #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 200,000 kH';
Auto Man lAuto Man|
Occupied Bandwidth Total Power 17.3 dBm [e] ied idth Total Power 18.6 dBm
1.1897 MHz FreqOffset 1.1894 MHz FreqOffset
Transmit Freq Error ~ -49.034kHz ~ OBW Power 99.00 % oHz Transmit Freq Error ~ -50.074kHz ~ OBW Power 99.00 % oHe
x dB Bandwidth 1.282 MHz xdB -20.00 dB x dB Bandwidth 1.275 MHz xdB -20.00 dB
s status usc satus
B Keysight Spectram Anatyee - AP20242.25 SHB0/BAT40, [T
L [ m_[sa [ SeNsenT] ALIGN AUTO | 11:12:02PMOCt 07, 2024
Center Freq: 2.480000000 GHz Radio Std: None Frequency
== Trig: Free Run AvglHold: 20/20
AFGainlow  #Atten: 30 dB Radio Device: BTS
Ref Offset 11 dB.
10 dBidiv Ref 20.00 dBm
Log W]
100 CenterFreq|
000 2480000000 GHz|
00
400
500
700
Center 2.48 GHz Span 2 MHz| CF Step)
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 kHz|
N N lauto Man
Occupied Bandwidth Total Power 18.3 dBm
1.1906 MHz FreqOffset
Transmit Freq Error -49.813 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.278 MHz xdB -20.00 dB
usc starus
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

9.4. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

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

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

TEST PROCEDURE

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

RESULTS

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Chain 0
E Keysight Spectrum Analyzer - AP2024.2.23,33499,/84740, COND1 = =0 =
L ol RF [soa bDC | [ [ SENSE:INT] [ ALIGN AUTO [10:08:12 PMOct 08, 2024
ICenter Freq 2.441500000 GH=z | #Avg Type: RMS TRACE[T -3 -5 6 Frequency
PNO: Wide 5 1rig: Free Run Avg|Hold:>100/100 TYPE| M #AAnaasiny
IFGain:Low #Atten: 40 dB DET|
Auto Tune
Ref Offset 12.65 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 2.441500000 GHz
100 N I
A$ StartFreq
oo 2.439000000 GHz
e Stop Freq
2.444000000 GHz|
-20.0
CF Step
= 500.000 kHz
|Auto Man
-40.0
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)
MSG STATUS
HOPPING FREQUENCY SEPARATION PLOT
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10

FCC ID: C3K00002101 IC: 3048A-00002101
Chain 1
BE Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, CONDL ==
L ol RF [s0e bpc | [ [ SENSE:INT] [ ALIGN AUTO [10:12:24 PMOct 08, 2024
Center Freq 2.441500000 GHz [ #Avg Type: RMS TRACETIS S 75 Frequency
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
Ref Offset 12.69 dB
10 dBi@iv  Ref 30.00 dBm 0.084 dB
Log
Center Freq
200 2.441500000 GHz
0.0
X * StartFreq
o] 2.439000000 GHz
- Stop Freq
2.444000000 GHz
-20.0
CF Ste
oo 500.000 kH';
|Auto Man
-an.0
Freq Offset
-50.0 0 Hz
-60.0
Center 2.441500 GHz Span 5.000 MHz
|#Res BW 300 kHz #FVBW 910 kHz Sweep 2.533 ms (1001 pts)
IMSG STATUS
HOPPING FREQUENCY SEPARATION PLOT
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Chain 0
Bl Keysight Spectrum Analyzer - AP2024.2.23,33499/84740,COND1 = | & |
L RF [soa bpc | [ [ SENSE:INT] [ ALIGN AUTO |10:26:44 PMOct 08, 2024 _
Ref Level 9.30 dBm #Avg Type: RMS TRACE[ 55 5 Amplitude
PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100 TYPE| M iy
IFGain:Low #Atten: 40 dB PET RefLevel I
Ref Offset 12.65 dB 9.30 dBm
1 dBidiv Ref 9.30 dBm
Log
Attenuation
530 [40 dB]
e
250) " R N _ il
Scale/Div
5.30 —— 1dB
530 Scale Type
Log Lin
430
3.30
2.30
130
0.300
More|
1o0f2
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

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

Output Separation|20dB BW | 2/3 dB BW | Margin
Power (dBm)| (MHz) (MHz) (MHZz) (MH2)
20.62 1.000 1.294 0.863 -0.137
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tel:(919)

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10

IC: 3048A-00002101

Chain 1

|ﬁ Keysight Spectrum Analyzer - AP2024.2.23,32499/84740,COND1
R

1 dBidiv
Log

| e
5256 Amplitude

560

4.60 f——

3.60

2.B0

1.60

0.600

-0.40

-1.40

MSG

L [ RF [soa bpc | [ [ SENSE:INT] [ ALIGN AUTO |10:35:41 PMOct 08, 2024
ef Level 6.60 dBm i #Avg Type: RMS
PNO: Wide Trig: Free Run Avg|Hold:>100/100 TYPE| M ey
IFGain:Low #Atten: 40 dB DET Ref Levell
Ref Offset 12.69 dB 6.60 dBm
Ref 6.60 dBm
Attenuation
[40 dB]
H
Scale/Div
1dB
Scale Type
Log Lin
More
1of2
Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
STATUS

HOPPING FREQUENCY SEPARATION PLOT

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

Output Separation|20dB BW | 2/3 dB BW | Margin
Power (dBm)| (MHz) (MHZz) (MHZz) (MH2)
20.62 1.000 1.294 0.863 -0.137
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

9.5. NUMBER OF HOPPING CHANNELS

LIMITS

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

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

TEST PROCEDURE

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

RESULTS

Normal Mode: 79 Channels Observed

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Chain 0
E Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, COND1 [i“i"@_l
’g L | RF [s0@ bC | | [ SENSE:INT| [ ALIGN AUTO _ [06:26:07 PMOct 08, 2024 E
Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRACE[ 555 6 requency
PNO: Fast 0 1rig: Free Run Avg|Hold:>100/100 T\’PE‘w AR
IFGain:Low Atten: 28 dB DET|P
Auto Tune
Ref Offset 12,65 dB
10 dBidiv.  Ref 30,00 dBm
Log
CenterFreq
200 2.440000000 GHz|
10.0 —
StartFreq
Lo 2390000000 GHz|
e Stop Freq
2.490000000 GHz
200
CF Step
= 10.000000 MHz
JAuto Man
-40.0
Freq Offset
50.0
0Hz
£0.0
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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tel:(919)

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

BE Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, CONDL [i“i]@—l
L | RF [s0@ bc | | | SENSE:INT] | ALIGN AUTO _ [06:21:00 PMOct 08, 2024 F
Center Freq 2.415000000 GHz ] #Avg Type: RMS TRACE[T5 55 6 requency
PNO: Wide 5o 1rig: Free Run Avg|Hold:>100/100 TYPE| Mty
IFGainLow Atten: 28 dB peTlP
Auto Tune
Ref Offset 12.65 dB
10 dBidiv. ~ Ref 30.00 dBm
Log
CenterFreq
200 2.415000000 GHz
100 1 T
StartFreq
000 2.400000000 GHz|
e Stop Freq
2.430000000 GHz
204
CF Step
e 3.000000 MHz
Auto Man
400
Freq Offset
500 oMz
500
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
BE Keysight Spectrum Analyzer - AP2024.2.23,33409/84740, CONDL \i/\illﬂ_l
L | RF [s02 bC | | | SENSE:INT| [ ALIGN AUTO  [06:23:08 PM Oct 08, 2024 E
Center Freq 2.445000000 GHz ) #Avg Type: RMS TRACE[T23 75 6 requency
PNO: Wide CpJ Trig: Free Run Avg|Hold:>100/100 T\’PE‘
IFGain:Low Atten: 28 dB DET|P
Auto Tune
Ref Offset 12,65 dB
10 dBidiv.  Ref 30.00 dBm
Log
CenterFreq
200 2.445000000 GHz|
100 I R
StartFreq
oo 2.430000000 GHz|
e StopFreq
2.460000000 GHz|
200
CF Step
no 3.000000 MHz
[Auto Man
-40.4
Freq Offset
500 oHz
£0.0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #/BW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

30MHz SPAN, SEGMENT 2 OF 3
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tel:(919)

REPORT NO: R15374786-E3

FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

BE Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, CONDL [i“i]@—l
L | RF [s0@ bc | | | SENSE:INT] | ALIGN AUTO | 06:24:53 PMOct 08, 2024 F
Center Freq 2.475000000 GHz ] #Avg Type: RMS TRACE[T5 55 6 requency
PNO: Wide 0 1rig: Free Run Avg|Hold:>100/100 TYPE|M iy
IFGainiLow © Atten: 28 dB peTlP
Auto Tune
Ref Offset 12.65 dB
10 dBidiv. ~ Ref 30.00 dBm
Log
CenterFreq
200 2.475000000 GHz|
100
StartFreq
000 2.460000000 GHz|
e Stop Freq
2.490000000 GHz|
200
CF Step
e 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
0Hz
-60.0
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

30MHz SPAN, SEGMENT 3 OF 3
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tel:(919)

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

Chain 1
BE Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, CONDL [i“i]@—l
L | RF [soa bc | | | SENSE:INT| [ ALIGN AUTO  [06:41:27 PM Oct 08, 2024
Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRACE[TT5 55 6 Frequency
PNO: Fast o 1'19: Free Run Avg|Hold:>100/100 T\’PE‘ “““
IFGain:Low Atten: 28 dB DeT|P
Auto Tune
Ref Offset 1269 dB
10 dBidiv. ~ Ref 30.00 dBm
Log
CenterFreq
200 2.440000000 GHz|
100
StartFreq
000 2.390000000 GHz|
e MR Stop Freq
2.490000000 GHz|
200
CF Step
e 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)
IMSG STATUS
100MHz SPAN
BE Keysight Spectrum Analyzer - AP2024.2.23,33400/84740, CONDL @@n@j
L | RF [soa bc | | | SENSE:INT| [ ALIGN AUTO  [06:34:28 PM OCt 08, 2024
Center Freq 2.415000000 GHz ) #Avg Type: RMS Tace[To5 5| Frequency
PNO: Wide 0 Trig: Free Run Avg|Hold:>100/100 WPE‘P
IFGain:Low Atten: 28 dB DET|
Auto Tune
Ref Offset 12.69 dB
10 dBidiv.  Ref 30.00 dBm
Log
CenterFreq
200 2.415000000 GHz|
100
StartFreq
oo 2.400000000 GHz|
oo Stop Freq
2.430000000 GHz|
200
CF Step
o 3.000000 MHz
[Auto Man
-40.0
Freq Offset
0.0 0 Hz
60.0
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #/BW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 1 OF 3
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10

FCC ID: C3K00002101 IC: 3048A-00002101
BE Keysight Spectrum Analyzer - AP2024.2.23,33409/84740, CONDL \i/\illﬂ_l
L | RF [s0a bC | | | SENSE:INT| [ ALIGN AUTO  [06:37:01 PMOct 08, 2024
Center Freq 2.445000000GHz | __ #Avg Type: RMS TRACE[ 2356 Frequency
PNO: Wide pJ Trig: Free Run Avg|Hold:>100/100 TVPE‘”\
IFGain:Low Atten: 28 dB DET|P
Auto Tune
Ref Offset 1269 dB
10 dBidiv.  Ref 30.00 dBm
Log
CenterFreq
200 2.445000000 GHz|
100
StartFreq
oo 2.430000000 GHz|
e StopFreq
2.460000000 GHz|
200
CF Step
no 3.000000 MHz
JAuto Man
-40.4
Freq Offset
500 0Hz
£0.0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #/BW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
BM Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, CONDL \i/\iﬂg_l_l
L | RF [s0e@ bC | | [ SENSE:INT] | ALIGN AUTO  [06:38:38 PMOCt 08, 2024
Center Freq 2.475000000 GHz ) #Avg Type: RMS Tece[ o35 g  Frequeney
PNO: Wide (o T1rig: Free Run Avg|Hold:>100/100 TYPE| MWANAAY
IFGainLow — Atten: 28 dB oerlP
Auto Tune,
Ref Offset 12.69 dB
10 dBidiv.  Ref 30.00 dBm
Log
CenterFreq
00 2.475000000 GHz|
100
StartFreq
- 2.450000000 GHz
e Stop Freq
2.490000000 GHz|
200
CF Step
S 3.000000 MHz
JAuto Man
404
Freq Offset
5040 0 Hz
€00
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 3 OF 3
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tel:(919)

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Chain 0
B Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, CONDL \A/\EI@_I
L | RF [s0@ bC | | [ SENSE:INT] | ALIGN AUTO  [06:54:12 PMOct 08, 2024
Center Freq 2.440000000 GHz | _ Avg Type: Log-Pwr TRACE[ 35 g Frequency
PNO: Fast o 1rig: Free Run Avg|Hold:>100/100 T\‘PE‘MM R
o P
IFGain:Low Atten: 28 dB DET]
Auto Tune
Ref Offset 12.65 dB
10 dBidiv.  Ref 30.00 dBm
Log
CenterFreq
00 2.440000000 GHz|
100
StartFreq
oo 2.390000000 GHz
644 oBrll
oo Stop Freq
2.490000000 GHz|
-20.0
CF Step
e 10.000000 MHz
[Auto Man
A0.0 bty
Freq Offset
-50.0
0Hz
0.0
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
100MHz SPAN
BE Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, CONDL [i“i]@—l
L | RF [s0@ bC | | | SENSE:INT] | ALIGN AUTO _ [06:48:15 PMOct 08, 2024
Center Freq 2.415000000 GHz ] #Avg Type: RMS TRACE[T5 55 6 Frequency
PNO: Wide G, 1rig: Free Run Avg|Hold:>100/100 T\’PE‘ WINWINY
IFGain:Low Atten: 28 dB DET|P
Auto Tune
Ref Offset 12.65 dB
10 dBidiv.~ Ref 30.00 dBm
Log
CenterFreq
200 2.415000000 GHz|
10.0
StartFreq
000 2.400000000 GHz|
e Stop Freq
2.430000000 GHz|
200
CF Step
e 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
0Hz
-60.0
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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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10

FCC ID: C3K00002101 IC: 3048A-00002101
BE Keysight Spectrum Analyzer - AP2024.2.23,33409/84740, CONDL \i/\illﬂ_l
L | RF [s0a bC | | | SENSE:INT| [ ALIGN AUTO  [06:49:57 PM Oct 08, 2024
Center Freq 2.445000000GHz | __ #Avg Type: RMS TRACE[ 2356 Frequency
PNO: Wide pJ Trig: Free Run Avg|Hold:>100/100 TVPE‘”\
IFGain:Low Atten: 28 dB DET|P
Auto Tune
Ref Offset 12,65 dB
10 dBidiv.  Ref 30.00 dBm
Log
CenterFreq
200 2.445000000 GHz|
100
StartFreq
oo 2.430000000 GHz|
e StopFreq
2.460000000 GHz|
200
CF Step
no 3.000000 MHz
JAuto Man
-40.4
Freq Offset
500 0Hz
£0.0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #/BW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
BM Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, CONDL \i/\iﬂg_l_l
L | RF [s0e@ bC | | [ SENSE:INT] | ALIGN AUTO  [06:52:19 PMOCt 08, 2024
Center Freq 2.475000000 GHz ) #Avg Type: RMS Tece[ o35 g Frequeney
PNO: Wide (o T1rig: Free Run Avg|Hold:>100/100 TYPE| MWANAAY
IFGainLow — Atten: 28 dB oerlP
Auto Tune,
Ref Offset 12.65 dB
10 dBidiv.  Ref 30.00 dBm
Log
CenterFreq
00 2.475000000 GHz|
100
StartFreq
- 2.450000000 GHz
e Stop Freq
2.490000000 GHz|
200
CF Step
S 3.000000 MHz
JAuto Man
404
Freq Offset
5040 0 Hz
€00
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 3 OF 3
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tel:(919)

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

Chain 1
BE Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, CONDL [i“i]@—l
L | RF [soa bc | | | SENSE:INT| [ ALIGN AUTO  [07:04:39 PM Oct 08, 2024
Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRACE[TT5 55 6 Frequency
PNO: Fast o 1'19: Free Run Avg|Hold:>100/100 T\’PE‘ “““
IFGain:Low Atten: 28 dB DeT|P
Auto Tune
Ref Offset 1269 dB
10 dBidiv. ~ Ref 30.00 dBm
Log
CenterFreq
200 2.440000000 GHz|
100
StartFreq
000 2.390000000 GHz|
0o SARAR= Stop Freq,
2.490000000 GHz|
200
CF Step
e 10.000000 MHz
[Auto Man
-A0.0 kot —
Freq Offset
-50.0 0 Hz
60.0
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
100MHz SPAN
BE Keysight Spectrum Analyzer - AP2024.2.23,33400/84740, CONDL @@n@j
L | RF [soa bc | | | SENSE:INT| [ ALIGN AUTO  [06:59:44 PM OCt 08, 2024
Center Freq 2.415000000 GHz ) #Avg Type: RMS Tace[To5 5| Frequency
PNO: Wide 0 Trig: Free Run Avg|Hold:>100/100 WPE‘P
IFGain:Low Atten: 28 dB DET|
Auto Tune
Ref Offset 12.69 dB
10 dBidiv.  Ref 30.00 dBm
Log
CenterFreq
200 2.415000000 GHz|
100
StartFreq
oo 2.400000000 GHz|
oo Stop Freq
2.430000000 GHz|
200
CF Step
o 3.000000 MHz
[Auto Man
-40.0
Freq Offset
0.0 0 Hz
60.0
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #/BW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 1 OF 3
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10

FCC ID: C3K00002101 IC: 3048A-00002101
BE Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, CONDL \i/\illﬂ_l
L | RF [s0a bC | | | SENSE:INT| [ ALIGN AUTO  [07:01:46 PM Oct 08, 2024
Center Freq 2.445000000 GHz ) #Avg Type: RMS Tice[-5 s g  Frequency
PNO: Wide pJ Trig: Free Run Avg|Hold:>100/100 TVPE‘”\
IFGain:Low Atten: 28 dB DET|P
Auto Tune
Ref Offset 1269 dB
10 dBidiv.  Ref 30.00 dBm
Log
CenterFreq
200 2.445000000 GHz|
100
StartFreq
oo 2.430000000 GHz|
e StopFreq
2.460000000 GHz|
200
CF Step
no 3.000000 MHz
JAuto Man
-40.4
Freq Offset
500 oHz
£0.0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #/BW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
BN Keysight Spectrum Analyzer - AP2024.2.23,33499/84740,CONDL @@I@_I
L | RF [s0e@ bC | | [ SENSE:INT] | ALIGN AUTO  [07:03:34 PMOCt 08, 2024
Center Freq 2.475000000 GHz ) #Avg Type: RMS Tece[ o35 g Frequeney
PNO: Wide (o T1rig: Free Run Avg|Hold:>100/100 TYPE| MWANAAY
IFGainLow — Atten: 28 dB oerlP
Auto Tune,
Ref Offset 12.69 dB
10 dBidiv.  Ref 30.00 dBm
Log
CenterFreq
00 2.475000000 GHz|
100
StartFreq
. 2.460000000 GHz|
e Stop Freq
2.490000000 GHz|
200
CF Step
S 3.000000 MHz
JAuto Man
404
Freq Offset
5040 0 Hz
€00
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 3 OF 3
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

9.6. AVERAGE TIME OF OCCUPANCY

LIMITS

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

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

TEST PROCEDURE

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

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

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

RESULTS
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tel:(919)

REPORT NO: R15374786-E3

FCC ID:

C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Chain 0
Number of .
Pulse . | Average Time .. ,
DH Packet | Width e of Occupancy Limit Margin
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.378 30 0.1134 0.4 -0.2866
DH3 1.630 20 0.3260 0.4 -0.0740
DH5 2.872 9 0.2585 0.4 -0.1415
Pulse NPuurgiirigf Average Time | . | Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.378 7.5 0.02835 0.4 -0.3717
DH3 1.630 5 0.08150 0.4 -0.3185
DH5 2.872 2.25 0.06462 0.4 -0.3354
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tel:(919)

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

P ——— =T R ——— ==
[ & [sa [ senseT ALIGN AUTO__[04:48:22 PM Ot 08, 2024 | S09_0C | [ SENSEINT] [ ALIGNAUTO _[06:27:25 PM Ot 08,2024
e Freq 2441000000 GFz ] TrigDelay-1000s  #Avg Type: RMS ueelaaisg|  Freauency Conter Freq 2441000000 GFz | Trig Delay-2000s — #Avg Type: RMS o IR Frequency
o rig: Vid i e - Trig:
IFosintow | #Atten: 40 4B oerlP [FeainLow  #Atten: 40 dB oetlP
AMKr1 378.0 ps) AutoTune AMKr1 1.630 ms| Auto Tune|
10 dBidiv Ref 30.00 dBm -0.14 dB 10 dBidiv Ref 30.00 dBm 0.07d
Log Log
CenterFreq| CenterFreq
0 2441000000 GHz ) 2.441000000 GHz
100 10
StartFreq| StartFreq
000 a 2441000000 GHz o N 2.441000000 GHz
v 6 L Y
oo StopFreq 0o StopFreq
2441000000 GHz 2.441000000 GHz
200 00
20 ep 20 ep
1.000000 MHz] 1.000000 MHz|
Auto Man| Auto Man
400 400
. Freq Offset] 0 FreqOffset|
| Y I LG R i 0Hz| 0 Hz|
500 600
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 pts)J
usc status usc. status
i e T=Ta B K e s [
[ [50 [_senseanT ALIGVATO 081508 PHOGL 05, 2024 C | SENSENT] [ ALIGNAUTO _[04:45:20 PH Oct 08, 2024
enter Fre: 2 441 000000 GHz Trig Delay-400.0 is ~ #Avg Type: RMS Frequency nter Frsq 2 441000000 GHz ) #Avg Type: RMS TRACE[[23 45 Frequency
PNo-Wide == Trig: Video o PNG: Wide = Trig: Free Run vee| v
IFGain:Low  #Atten: 40 dB i IFGain:Low  #Atten: 40 dB oeTlP
Auto Tune| Auto Tune|
AMkr12.872 ms Ref Offset 1265 dB
10 dBigiv Ref 30.00 dBm 0.00 dBj 10 dB/dlv  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2441000000 GHz 20 2441000000 GHz
10c 0
StartFreq StartFreq
S0 & ¢ 2441000000 GHz oo | 1 ‘ 2441000000 GHz
oL
o Stop Freq| 0o Stop Freq|
2441000000 GHz 2441000000 GHz
200 00
. CF Step . DA AL AL A b AL Lo AN ALl LI D 0 L ALAL CF Step
1.000000 MHz - 1.000000 MHz|
lAuto Man| Auto Man
100 00
- Freq Offset| - Freq Offset|
’ 0Hz| - 0 Hz|
500 0
ICenter 2.441000000 GHz n 0 Hz Center 2.441000000 GHz an 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 (1 001 ptsy
sc status sc. saTus
i Kryxlngp«immAmMs RO =S B Ko io mmw 33499/54740,CONDL To @
[ [ senseanT ALIGN AUTO __[06:29:53 PMOct 08,2024 = SENSENT] [ ALIGNAUTO _[08:24:36 PH Oct 08, 202 =
enter Fre 2 441 000000 GHz ) #Avg Type: RMS s requency anter Freq 2. 441000000 GHz #Avg Type: RMS C requency
PNO: Wide —»— 11ig: FreeRun PNo-Wide == Trig: Free Run vee|
IFGainilow  #Atten: 40 dB IFGainlow  #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 12.65 dB Ref Offset 12.65 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 . 0 .
StartFreq StartFreq
S0 | 2441000000 GHz oo ‘ ‘ 2441000000 GHz
o StopFreq 1o StopFreq
2441000000 GHz 2441000000 GHz
200 00
N TN 10 1011 P PR EO N J Ml o 0 bt s ittt bl B M bt LAtk e St
1.000000 MHz - 1.000000 MHz|
lAuto Man| Auto Man
100 0
0 Freq Offset| - Freq Offset|
: 0Hz| 0 Hz|
500 0
(Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
sc status sc. satus

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH3

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

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

Chain 1
Number of .
Pulse . | Average Time .. ,
DH Packet | Width Aol of Occupancy Limit Margin
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.378 32 0.1210 0.4 -0.2790
DH3 1.630 17 0.2771 0.4 -0.1229
DH5 2.872 9 0.2585 0.4 -0.1415
Pulse Np”uﬁiiriﬁf Average Time| iy | 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 1.630 4.25 0.06928 0.4 -0.3307
DH5 2.872 2.25 0.06462 0.4 -0.3354
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tel:(919)

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

Keysgmspmmmh-mu Amquszywmm .CONDL [E=E=n] Krysgmspemmnnuym APWZ‘ZB 33499/84740,COND1 RN
[’ [sa T senseanT] ALIGN AUTO [04:58:00 P Oct 08, 2024 T 500 oC | SENSEINT] [ ALIGNAUTO  [06:42:40 PMOCt08, 2024
e Freq 2441000000 GFz ] TrigDelay-1000s  #Avg Type: RMS ueelaaisg|  Freauency Conter Freq 2441000000 GFz | Trig Delay-2000s — #Avg Type: RMS oo IR Frequency
e rig: Vide i fide —»— 11ig:
o #Atten: 40 B oerlP ) #Atten: 40 dB oerle
AMKr1 378.0 ps) AutoTune AMKr1 1.630 ms| Auto Tune|
10 dBidiv  Ref 30.00 dBm 0.03 dB| 10 dE/div  Ref 30.00 dBm -0.09d
Log Log
CenterFreq| CenterFreq|
200 2.441000000 GHz| J. 2.441000000 GHz|
00 100
StartFreq| StartFreq|
0.00 2.441000000 GHz| 0.0 1 2.441000000 GHz|
0 0 o 4
oo StopFreq 0o StopFreq
2.441000000 GHz| 2.441000000 GHz|
00 )
00 ep a0 ep
1.000000 MHz| 1.000000 MHz|
Auto Man| |Auto Man
100 w00
. Freq Offset] 0 FreqOffset|
h i Lilwa T 1] Al 1l 4 0 Hz| a a 0 Hz|
800 0
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 pts)|
s srarvs = Sras)

PULSE WIDTH - DH1

PULSE WIDTH - DH3

B0 oo PSSO N

T=Te B Koo e R ot =T
[ [50 [_senseanT ALIGUATTO 08055 PHOGL 05, 2024 C | SENSENT] [ ALIGNAUTO _[04:56:47 PH Oct 08, 2024
enter Fre: 2 441 000000 GHz Trig Delay-400.0 is ~ #Avg Type: RMS Frequency nter Frsq 2 441000000 GHz #Avg Type: RMS TRACE[[23 45 Frequency
PNo-Wide == Trig: Video o PNG: Wide = Trig: Free Run el v
IFGain:Low  #Atten: 40 dB i IFGain:Low  #Atten: 40 dB oeTlP
Auto Tune| Auto Tune|
AMkr12.872 ms Ref Offset 1269 dB
10 dBigiv Ref 30.00 dBm 0.07 dBj 10 dB/div  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2441000000 GHz 20 2441000000 GHz
10c 0
StartFreq /62 a8 StartFreq
S0 2441000000 GHz oo 2441000000 GHz
¢ ¢
= |
o Stop Freq| 0o Stop Freq|
2441000000 GHz 2441000000 GHz
200 20
o CF Step| o AR L, f Ldldly iehthoda bk ot CF Step|
1.000000 MHz - 1.000000 MHz|
lAuto Man| Auto Man
100 oo
- Freq Offset| - Freq Offset|
’ 0Hz| - 0 Hz|
500 0
ICenter 2.441000000 GHz n 0 Hz Center 2.441000000 GHz an 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 (1 001 ptsy
sc status sc. saTus

PULSE WIDTH - DH5

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH1

O R

T=Te B Koo o Avmuzs TA094740,CONDL =T
[ [ senseanT ALIGN AUTO __[06:44:33 PMOCt 08,2024 = SENSENT] [ ALIGNAUTO _[08:42:57 PH Oct 08, 2024 =
enter Fre 2 441 000000 GHz ) #Avg Type: RMS s requency anter Freq 2. 441000000 GHz #Avg Type: RMS C requency
PNO: Wide —— Trig: FreeRun PNo-Wide == Trig: Free Run e
IFGain:Low #Atten: 40 dB IFGain:Low #Atten: 40 dB oer|P
Auto Tune| Auto Tune|
Ref Offset 12.69 dB Ref Offset 12.69 dB.
10 dgidiv - Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2441000000 GHz 20 2441000000 GHz
10 0
StartFreq 81 don} StartFreq
S0 2441000000 GHz oo 2441000000 GHz
| L1l |
o StopFreq 1o StopFreq
2441000000 GHz 2441000000 GHz
200 00
IO N N " ol gl gl bl e Ml B Al b AR sole s odoiMucard b SO A0 U VO TP . RO o O
1.000000 MHz 1.000000 MHz|
lAuto Man| Auto Man
100 00
0 Freq Offset| - Freq Offset|
: 0Hz| 0 Hz|
500 0
(Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
=S sTaTUS. usa sTATUS

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH3

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

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10

IC: 3048A-00002101

Chain 0

9.6.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse | Numberof | Average Time Limit Margin
Width Pulsesin | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSKNormal Mode
3DH1 0.378 31 0.11718 0.4 -0.2828
3DH3 1.626 19 0.308%4 0.4 -0.0911
3DH5 2.872 9 0.25848 0.4 -0.1415

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: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

P ——— =T R ——— [E=mr=
[ & [sia [ senseT ALIGN AUTO__[05:11:18 PMOct 08, 2024 [ & [s02 oc| SENSEINT] [ AGNAUTO _[06:55:21 PMOct08, 2024
e Freq 2441000000 GFz ] TrigDelay-1000s  #Avg Type: RMS ueelaaisg|  Freauency Conter Freq 2441000000 GFz | Trig Delay-2000s — #Avg Type: RMS oo TR Frequency
o ig: Vid i fde = Trig:
IFosintow | #Atten: 40 4B oerlP Foaintow #Atten: 40 dB oetlP
AMKr1 378.0 ps) AutoTune AMKr1 1.626 ms| Auto Tune|
10 dBidiv Ref 30.00 dBm 0.25 dB 10 dBidiv Ref 30.00 dBm 0.32d
Log Log
CenterFreq| CenterFreq|
el 2.441000000 GHz| d 2.441000000 GHz|
100 100
StartFreq| StartFreq|
S 2.441000000 GHz| o 2.441000000 GHz|
L (] mwouw| 9
oo StopFreq 0o StopFreq
2.441000000 GHz| 2.441000000 GHz|
200 20
200 ep 20 ep
1.000000 MHz] 1.000000 MHz|
Auto Man| lAuto Man|
100 400
. i Freq Offset] 0 FreqOffset|
b (1 M OHz e 0Hz
500 600
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 pts)J
= starus sa status
B coiont e =S B S —— To @
[ T50 [_senseanT LCUATO 08515 PHOG 0 551 c | SENSEINT] [ AGNAUTO [05:11:57 PMOct08, 2024
enter Freq 2441000000 GHz Trig Delay-4000 s #Avg Type: RMS il nter Frsq 7441000000 GHz I #Avg Type: RMS Tl a5 Freuency
PNO-Wide = Trig: Video o BNO: Wide == Trig: Free Run Tree] p
IFGain:Low  #Atten: 40 dB i IFGainlow  #Atten: 40 dB oeTlP
Auto Tune| Auto Tune|
AMkr12.872 ms Ref Offset 1265 dB
10 didiv  Ref 30.00 dBm 1.05 dBj 10 dB/div  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
20 2.441000000 GHz| 20 2.441000000 GHz|
10c 0 .
StartFreq StartFreq
|
S0 0 2441000000 GHz oo | | 2441000000 GHz
¢ _ —
o Stop Freq| 0o Stop Freq|
2.441000000 GHz| 2.441000000 GHz|
200 20
LSO A AL A L DAL
o CF Step| . J Ll 3 A ML I A CF Step
1.000000 MHz] - 1.000000 MHz|
lAuto Man| Auto Man|
40.0 oo
- Freq Offset| - Freq Offset|
’ 0Hz| - 0 Hz|
60.0 500
ICenter 2.441000000 GHz n 0 Hz Center 2.441000000 GHz an 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 (1 001 ptsy
= starus sa sTatus
o [ m»,m RO =S =3 io Avmuzz 33499/54740,CONDL To @
[ T senseant ALIGN AUTO__[06:56:19 PM Ot 05, 2024 = SENSEINT] [ AGNAUTO [08:56:30 PM0ct08, 2024 =
enter Fre 2 441 000000 GHz ) #Avg Type: RMS s requency anter Freq 2. 441000000 GHz #Avg Type: RMS C requency
PNO: Wide —»— 1rig: Free Run BNO-Wide = Trig: Free Run Tree|
IFGainilow  #Atten: 40 dB IFGainlow  #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 12.65 dB Ref Offset 1265 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|
0c - 0 -
StartFreq| . StartFreq|
S0 [ 2441000000 GHz oo ‘ 2441000000 GHz
o StopFreq 1o StopFreq
2.441000000 GHz| 2.441000000 GHz|
200 20
LML L L L LU ] Jul |
1.000000 MHz] ; 1.000000 MHz|
lAuto Man| Auto Man|
40.0 400
0 Freq Offset| - Freq Offset|
: 0Hz| 0 Hz|
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 status sc. satus
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tel:(919)

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

Chain 1

DH Packet Pulse | Numberof | Average Time Limit Margin
Width Pulsesin | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSKNormal Mode
3DH1 0.377 32 0.12064 0.4 -0.27%4
3DH3 1.626 17 0.27642 0.4 -0.1236
3DH5 2.872 11 0.31592 0.4 -0.0841

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: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

Keysgmspmmmh-mu Amquszywmm .CONDL [E=E=n] KrﬁgmspemmArMyul APWZ‘ZB 33499/84740,COND1 RN
[ ® [s0a [ senseanT] ALIGN AUTO [05:23:17 PMOCL 08, 2024 I S0 _bC | I SENSEINT] [ ALIGNAUTO  [07:22:26 PMOCt08, 2024
e Freq 2441000000 GFz ] TrigDelay-1000s  #Avg Type: RMS ueelaaisg|  Freauency Conter Freq 2441000000 GFz | Trig Delay-2000s — #Avg Type: RMS oo TEERY Frequency
e rig: Vide i fide —»— 11ig:
FoanLow — #Atten: was oerlP ) #Atten: 40 dB oerle
AMKr1 377.0 ps) AutoTune AMKr1 1.626 ms| Auto Tune|
[ggeic_Ref 30.00 dBm 0.31 dB| {9 gerdiv__Ref 30.00 dBm 0.25 dB
CenterFreq| CenterFreq|
200 2.441000000 GHz| J. 2.441000000 GHz|
100 100
StartFreq| StartFreq|
0.00 2.441000000 GHz| 0.0 _ 2.441000000 GHz|
O 9 i 9
oo StopFreq 0o StopFreq
2.441000000 GHz| 2.441000000 GHz|
20 20
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00 00
. Freq Offset] 0 FreqOffset|
. a T 0Hz| [ 0 Hz|
500 0
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 pts)
isc e = [

PULSE WIDTH - 3DH1

PULSE WIDTH - 3DH3

B0 oo PSSO N

T=Te 3 e R ot =T
[ [50 [_senseanT ALIGUATTO 050436 PHOGL 05, 2024 C | SENSENT] [ ALIGNAUTO _[05:24:47 PH Oct 08, 2024
enter Fre: 2 441 000000 GHz Trig Delay-400.0 is ~ #Avg Type: RMS Frequency nter Frsq 2 441000000 GHz ] _ #Avg Type: RMS TRACE[[23 45 Frequency
PNo-Wide == Trig: Video o PNoF Wide == Trig: Free Run el v
IFGain:Low  #Atten: 40 dB i IFGain:Low  #Atten: 40 dB oeTlP
Auto Tune| Auto Tune|
AMkr12.872 ms Ref Offset 1269 dB
10 didiv  Ref 30.00 dBm 1.08 dBj 10 dB/div  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2441000000 GHz 20 2441000000 GHz
10c 0
StartFreq| | 5 don) StartFreq|
S0 2441000000 GHz 0o 1y I L , 2441000000 GHz
§ [ [
o Stop Freq| 0o Stop Freq|
2441000000 GHz 2441000000 GHz
200 20 |
o CF Step| . ‘l‘\u, Jibhal AL AL AL LL WAL A CF Step
1.000000 MHz - 1.000000 MHz|
lAuto Man| Auto Man
100 oo
- Freq Offset| - Freq Offset|
’ 0Hz| - 0 Hz|
500 0
ICenter 2.441000000 GHz n 0 Hz Center 2.441000000 GHz an 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 (1 001 ptsy
sc status sc. saTus
i Werie Sp«lmm Am»ﬂ, szozuzzzyss/ww CoND == i m Anitymv Amzuzz 33499/54710,CONDL ==
[ [ senseanT ALIGN AUTO __[07:30:28 PMOct 08,2024 = SENSENT] [ ALIGNAUTO _[09:08:14 PH Oct 05, 2024 =
enter Fre 2 441 000000 GHz ) #Avg Type: RMS s requency anter Freq 2. 441000000 GHz #Avg Type: RMS C requency
PNO: Wide —— Trig: FreeRun PNo-Wide == Trig: Free Run e
IFGain:Low #Atten: 40 dB IFGain:Low #Atten: 40 dB oer|P
Auto Tune| Auto Tune|
Ref Offset 12.69 dB Ref Offset 12.69 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 0
StartFreq 474gen} StartFreq
000 " 2441000000 GHz oo . 2441000000 GHz
] | |
o StopFreq 1o StopFreq
2441000000 GHz 2441000000 GHz
200 00
i ‘ I X
} . | . !
200 pied } bl Sl ‘JJ ) J L H‘ " ,,J ,‘,lL I ' RN ,‘L‘, - \J\ A " ‘Ls.‘ b heanl b, H b bl
1.000000 MHz - 1.000000 MHz|
lAuto Man| Auto Man
100 00
0 Freq Offset| - Freq Offset|
: 0Hz| 0 Hz|
500 0
(Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
sc status sc. satus

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH5
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REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

9.7. OUTPUT POWER

LIMITS

§15.247 (b) (1)
RSS-247 (5.4) (b)

The maximum SISO antenna gain is greater than 6 dBi, therefore the limit, 21dBm, is reduced
by the amount of the gain >6dB, in this case 0.1 dB. For MIMO, the gain is also >6dBi.
Therefore the limit is reduced by the amount of gain >6dBi, 3.11 dB.

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. The EUT supports AFH thus the limit used is 125 mW for all modes.

TEST PROCEDURE

The transmitter output is connected to a wideband RF power meter.

The cable assembly insertion loss of 11.04 dB for CO (including 9.72 dB pad and 1.32 dB EUT
cable) and 11 dB for C1 (9.68 dB pad and 1.32 dB EUT) was entered as an offset in the power
meter

RESULTS
Page 47 of 119
UL LLC
12 Laboratory Drive, Research Triangle Park, NC 27709; USA TEL:(919) 549-1400

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


tel:(919)

REPORT NO: R15374786-E3

FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

9.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Chain 0
Tested By: |33499/84740
Date: 2024-10-07
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 18.27 20.9 -2.63
Middle 2441 19.39 20.9 -1.51
High 2480 19.54 20.9 -1.36
Chain 1
Tested By: [33499/84740
Date: 2024-10-07
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 17.96 20.9 -2.94
Middle 2441 19.66 20.9 -1.24
High 2480 19.45 20.9 -1.45
2Tx
Tested By: [107116/85501
Date: 2024-10-14
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 16.94 20.9 -3.96
Middle 2441 17.2 20.9 -3.7
High 2480 15.88 20.9 -5.02
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tel:(919)

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

9.7.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Chain 0
Tested By: [33499/84740
Date: 2024-10-07
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 18.91 20.9 -1.99
Middle 2441 19.77 20.9 -1.13
High 2480 19.91 20.9 -0.99
Chain 1
Tested By: |33499/84740
Date: 2024-10-07
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 18.46 20.9 -2.44
Middle 2441 20.06 20.9 -0.84
High 2480 20.19 20.9 -0.71
2Tx
Tested By: |107116/85501
Date: 2024-10-14
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 16.66 20.9 -4.24
Middle 2441 16.91 20.9 -3.99
High 2480 15.91 20.9 -4.99
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tel:(919)

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

9.7.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Chain 0
Tested By: [33499/84740
Date: 2024-10-07
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 18.34 20.9 -2.56
Middle 2441 19.31 20.9 -1.59
High 2480 19.59 20.9 -1.31
Chain 1
Tested By: |33499/84740
Date: 2024-10-07
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 17.92 20.9 -2.98
Middle 2441 19.51 20.9 -1.39
High 2480 19.47 20.9 -1.43
2Tx
Tested By: |107116/85501
Date: 2024-10-14
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 16.22 20.9 -4.68
Middle 2441 16.46 20.9 -4.44
High 2480 15.49 20.9 -5.41
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

9.8. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

The transmitter output is connected to a wideband gated RF power meter.

The cable assembly insertion loss of 11.04 dB for CO (including 9.72 dB pad and 1.32 dB EUT
cable) and 11 dB for C1 (9.68 dB pad and 1.32 dB EUT) was entered as an offset in the power
meter.
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tel:(919)

REPORT NO: R15374786-E3

FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

33499/44389,
Tested By: | 107716/85501
2024-10-07,
Date 2024-10-14
Channel Frequency Average Power | Average Power | Average Power
SISO Chain 0 SISO Chain 1 MIMO 2Tx
(MHz) (dBm) (dBm) (dBm)
Low 2402 17.95 17.62 16.54
Middle 2441 18.95 19.36 16.81
High 2480 19.11 19.05 15.48

9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

33499/44389,
Tested By: | 107716/85501
2024-10-07,
Date 2024-10-14
Channel Frequency Average Power | Average Power | Average Power
SISO Chain 0 SISO Chain 1 MIMO 2Tx
(MHz) (dBm) (dBm) (dBm)
Low 2402 15.25 14.82 13.61
Middle 2441 16.02 16.42 13.85
High 2480 16.27 16.40 13.04

9.8.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

33499/44389,
Tested By: | 107716/85501
2024-10-07,
Date 2024-10-14
Channel Frequency Average Power | Average Power | Average Power
SISO Chain 0 SISO Chain 1 MIMO 2Tx
(MHz) (dBm) (dBm) (dBm)
Low 2402 15.22 14.90 13.62
Middle 2441 15.68 16.47 13.87
High 2480 16.43 16.13 13.02
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

9.9. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Limit = -20 dBc

TEST PROCEDURE

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

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

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

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

9.9.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Chain 0 SPURIOUS EMISSIONS, NON-HOPPING

= xwgms,mm,\w, AP20242.23 3050 B0, == B Keysight Spectrum Analyzer - AP202 23, 33400/84740, ==z
o [ [50 [_senseanT ALIGN AUTO [ 10:29:35 PMOGt 07, 2024 . & [s00 oc | I SENSEINT] [ ALGNAUTO _[10:30:23 PH Ot 07, 2024
enter Fre 2 400000000 GHz g Ty S TRACE| Frequency #Avg Type: RMS TRACE] % Frequency
PNO: Wide = Trig: FreeRun Avg|Hold: 1001100 TYPE(M PNO: Fast —»— 1rig: FreeRun AvglHold: 10/10 TYPEI
IFGainilow  #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 11 dB Ref Offset 11 dB.
10 dBidiv___Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
20 <> Center Freq| 200/ Center Freq
00 2400000000 GHz ) 13 GHz
00 000
ot StartFreq| - StartFreq|
e 2392500000 GHz a0 () 30.000000 MHz
0 . () 0 j
o Stop Freq| " Stop Freq|
N 2407500000 GHz - | ‘ 26.000000000 GHz|
80.0 500
Center 2.400000 GHz Span 15.00 MHz, CF Ste| Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| |Auto Man
1965 GHz 0 dBm 24017 GHz
1 /400000 GHz 40898 dBm 48040 GHz
f 2394420GHz  -39.395 dBm Freq Offset 7.206 0 GHz FreqOffset
0He 253897GHz  -28473dBm 0 Hz|
10
y 1 r
sc status usc. satus
(= o s i S =
[ [ senseant ALIGN AUTO__[10:38:30 PM Oct 07, 2024 = I SENSENT] ALIGN AUTO__[10:39:21 PM0ct 07, 2024 "
Center Fre #Avg Type: RMS 56 requency enter Freq 13 u1suuuooo GHz . #Avg Type: RMS requency
BN Wde —= Trig: FreeRun Avg|Hold: 1001100 b | PNO: Fast —— 1rig: Free Run AvglHold: 10/10 B |
IFG #Atten: 40 dB verfE IFGain:Low #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11 dB Ref Offset 11 dB.
10 dBi/div  Ref 30.00 dBm 10 didiv__Ref 30.00 dBm
Log Log
CenterFreq 20 < Center Freq|
200 9 2441000000 GHz 0o 13015000000 GHz|
oo 00
StartFreq StartFreq|
Jm 2.433500000 GHz| - ﬁ 30.000000 MHz|
a0
ool Qs APea—. ;
e Stop Freq| oo Stop Freq|
2448500000 GHz - | 26.000000000 GHz|
oo ep| '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|
N ute Man) FoncronoT pute
~ BLEA 2.4410GHz 17.433 dBm
2 48820GHz  -39114dBm
. FreqOffset 3 73230GHz 40084 dBm FreqOffset
: OHz 4 259994GHz  -20916 dBm 0 Hz|
5 =
6
0 g
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 »
sc status sc: status
= g e [ [BE Ve Spectram Anatyeer - AP2024.2.23 53499 BAT40, (===
[s00 [ sensean ALIGN AUTO__[10:47:07 PMOct 07, 2024 Frequency L R [s00 oC [ I SENSEINT] [__Al e 10481 P0cto7, 2024 Frequency
#Avg Type: RMS ot B Avg Type: R A 3956
enter Freq 2 483500000 GHZ 0 Wide ___‘ Trig: Free Run AvglHold: 100/100 e NG Fast _,_‘ Trig: Free Run AvaoId Jo0. e
#Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 11 dB Ref Offset 11 dB.
10 dBidiv__Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
0 Center Freq| n. CenterFreq|
100 2.483500000 GHz| 0o 13015000000 GHz|
000 00
oo StartFreq oo StartFreq|
o 2.476000000 GHz| e 30.000000 MHz|
00 00
s . 9 s Gl
. Stop Freq| o Stop Freq|
B 2491000000 GHz 26.000000000 GHez|
500 600
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)| 1.600000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
< jpute Man Y Auto
N [ 2479 960 GHz 18.030 dBm 1N T 2480 3 GHz 17.458 dBm
2 N f 2486980GHz  -38.784dBm 2 N f 49600GHz  -40.272dBm
3N f 2483 500 GHz 40402 dBm Freq Offset 3N f 7.440 0 GHz -40.497 dBm FreqOffset
4 0 Hz 4 N t 258702GHz  -20982dBm 0 Hz|
5 = 5 £
6 6
7 7
8 8
9 9
10 10
1 - 1 o
sc status usc. status

HIGH CHANNEL BANDEDGE

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

REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

Chain 0 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Ref Level 30,00 dBm  Offset 13,51 dB ® RBW 100 kHz
© At 40dE SWT  L10Ims e VBW 300kHz Mode Sweep

/ “\
"y i ' v
e Ay AN USRS SUP ST SYU OV HEU NIV AU B SO
EFXIE T00T pts 1.5V, Span 15.0 Wiz (GF 7.4835 Griz 1001 pis 1.5 Wrz/ Sban 15.0 Mz
2 Marker Table 2 Marker Table
ML 1 2.40511 GHz 17.00 dBm M1 1 2.479 949 GHz 17.59 dBm
M2 i 2.4 GHz -38.78 dBm M2 1 2.489815 GHz -34.50 dBm
M3 i 2.393055 GHz -37.06 dBm M3 h 2.483 5 GHz -36.28 dBm
uuuuuuuu R o mmm
128/ 107287

LOW BANDEDGE HIGH BANDEDGE
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

Chain 1 SPURIOUS EMISSIONS, NON-HOPPING

[E=m | B Keyeight Spectrum Analyzer - AP2024 223 33495 BATHD, =Tk
[ senseant ALIGN AUTO _[10:34:02 PM Oct 07, 2024 Frequency L [ 0 I SENSEINT] [ ALIGNAUTO [10:34:53 PM Oct 07, 2024 Froquency
#Avg Type: RMS 56 #Avg Type: RMS A
Ge == Trig: FreeRun AvglHold: 1001100 e SRR P TN LY EE:ZF“‘ _._‘ Trig: Free Run AvglHold: 10/10 e
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 oerlP
Auto Tune| Auto Tune|
Ref Offset 11 dB Ref Offset 11 dB
10 dBidiv__Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
x ¢ CenterFreq . CenterFreq
100 2.400000000 GHz| 0o 13015000000 GHez|
oo StartFreq oo StartFreq|
e 2.392500000 GHz| e 30.000000 MHz|
[0 il ‘
100 ! - TuL.] S— A A
. Stop Freq . | Stop Freq|
) 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|
|Auto Man| Auto Man|
| A
2402 025 GHz 16.862 dBm N 24020 GHz 16.270 dBm
2400000GHz  -38732 dBm 2 N 48040GHz  -38930dBm
2399985GHz  -38.560 dBm FreqOffset 3 N 72060GHz 40224 dBm FreqOffset
| OHz @ N f 259740GHz  -30162dBm 0Hz
6
7
8
9
10
a 1 J
= starus s status
[ oo soectm Amsyeer- Ap202e 223 0975070, T=To] [B Koo soecum Anseer- ap2o2s2 50T, T=Ta]
T Ts0a_oc T senseanT ALIGN AUTO__[10:43:13 PMOGL 07, 2024 = ¢ [s02 oc | I SENSEINT] [ ALGNAUTO _[10:4:11 PHOCED =
enter Freq 2.441000000 GHz ] - RMS Trace requency [Center Freq 13.015000000 GHz | #Avg Type: RMS TRACE] requency
PN Wide 5= Trig: Free Run AvglHold: 1001100 T PNO: Fast —»— Trig: Free Run Avg|Hold: 10/10 TYeE(M
IFGain:Low #Atten: 40 dB oetlP IFGain:Low #Atten: 40 dB oeT/P
Auto Tune| Auto Tune
Ref Offset 11 dB Ref Offset 11 dB
10 dBidiv - Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
s CenterFreq| 00 ¢ CenterFreq|
200 2.441000000 GHz| ) 1 GHe|
000
00 .
StartFreq StartFreq|
0.00 .|| 2433500000 GHZ e 30.000000 MHz|
s il .
o Stop Freq| . \ Stop Freq)|
2.448500000 GHz| ‘ 26000000000 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 v
7 24410 GHz 17.003 dBm
48820GHz  40678dBm
00 FreqOffset 73230GHz 40039 dBm FreqOffset|
“ OHz 258812GHz  -20888dBm 0Hz
800
Center 2.441000 GHz Span 15.00 MHz 5
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) « i »
= starus sa status
=) e BB Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, =T
[ senseant ALIGN AUTO [ 10:52:00 PMOct 07, 2024 C T I SENSEINT] [ AdGnaUTo [10:52:37 pMocto7, 2024
#Avg Type: RMS TRACE] 5|  Frequency [Center Freq 13.015000000 GHz ] #Avg Type: RMS Tace[To3 s |  Frequency
NOWide == Trig: Free Run Avg|Hold: 1001100 PE|M PNO: Fast —+— 1rig: Free Run AvglHold: 10/10 v |
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeT|P
Auto Tune| Auto Tune|
Ref Offset 11 dB Ref Offset 11 dB
10 dgidiv__Ref 30.00 dBm 10 deidiv__Ref 30.00 dBm
Logr——1———— 2 Log
2 <> CenterFreq| 200, < CenterFreq|
100 2.483500000 GHz| ) X GHe|
000 3 0 214
e StartFreq 0 StartFreq|
oo 2476000000 GHz a0 30.000000 MHz
100 a0 ;
ool 9 A — ) N s —°
- Stop Freq| o | Stop Fregq|
) 2.491000000 GHz| - 26000000000 GHz
Center 2.483500 GHz Span 15.00 MHz, CF Step| 'Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
A ; ute Man) T~ T T Con [ ocronon] pute Man
2479 975 GHz 17.863 dBm 2480 0 GHz 17.589 dBm
2486440GHz  -38505 dBm 49600GHz 40626 dBm
2483500GHz  41.304 dBm Freq Offset 74400GHz 41606 dBm FreqOffset
OHz 259111GHz  -20.449 dBm 0Hz
= starus s status
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

Chain 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Ref Level 30,00 dBm  Offset 1349 B ® RBW 100 kHz
© At 40dE SWT  L10Ims e VBW 300kHz Mode Sweep

Al %
A = ™ 1 w
ok ] - . E NI SUSONNIPUS: S DPUUNIS W SO FURUPROY AR
CF 2.4 GHz 1001 pis 1.5 Mz, Span 15.0 MHz (CF 2.4835 GHz 001 pts 1.5 MHiz/ Span 15.0 Mz
2 Marker Table 2 Marker Table
ML 1 2,404 106 GHz 16.57 dBm M1 1 2.478105 GHz 17.65 dBm
M2 1 2.4 GHz -38.27 dBm M2 1 2.48701 GHz -35.44 dBm
M3 1 2.39379 GHz -37.36 dBm M3 1 2.483 5 GHz -36.99 dBm
uuuuuuuu R 3 mmmm -
/287 10728

LOW BANDEDGE HIGH BANDEDGE
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tel:(919)

DATE: 2025-01-10

REPORT NO: R15374786-E3
IC: 3048A-00002101

FCC ID: C3K00002101
9.9.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Chain 0 SPURIOUS EMISSIONS, NON-HOPPING

@ =T B Keysight Spectrum Analyzer - AP2024 223 33499/84740, =T
[ — T senseant ALIGN AUTO [ 10:56:26 PMOct 07, 2024 = C & Is0a o | I SENSEINT] [ AlGNAUTO [10557:03 PM0ct07, 2024 =
enter Freq 2.400000000 GHz . #Avg Type: RMS TRACE[ 35 requency [Center Freq 13.015000000 GHz ] #Avg Type: RMS TRACE © requency
Wide = Trig: FreeRun Avg|Hold: 1001100 TYPE(M PNO: Fast —»—~ 1rig: Free Run AvglHold: 10/10 TYPEIM
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oET|P
Auto Tune| Auto Tune|
Ref Offset 11 dB Ref Offset 11 dB
10 dBidiv__Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
ey O CenterFreq 200 CenterFreq|
100 2.400000000 GHz| 13 GHz|
oo 0m
e StartFreq “ StartFreq|
oo 2392500000 GHz a0 (1 30.000000 MHz
100 200
o Stop Freq - Stop Freq|
3 2407500000 GHz| - 26000000000 GHz
500 600
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|
v ute Man) pute Man
1 2402130 GHz 14361 dBm 2402 0 GHz 12109 dBm
2 2400000GHz  -37.864 dBm 2 48040GHz  41160dBm
3 2399716GHz  -35.478 dBm Freq Offset 3 72060GHz  -38843dBm FreqOffset
4 OHz 4 258279GHz  -28.865dBm 0Hz
5 = 5 E
6 6
7 7
8 8
9 9
10 10
11 - 1" 3
= status = status
[ [ s ectrum Analyzer - AP20: ), [E=EE=R
T [ senseant ALIGN AUTO [11:06:05 PHOCE07, 2026 = . N ET I SENSEINT] [ AIGNAUTO [11:06:42PM0ct07, 2024 =
Center Fre: i #Avg Type: RMS 56 requency [Center Freq 13.015000000 GHz 1. #Avg Type: RMS 3156 requency
Ge == Trig: FreeRun Avg|Hold: 100/100 e PNO: Fast == Trig: Free Run AvglHold: 10110 e
cLow  #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11 dB Ref Offset 11 dB
10 dBidiv  Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq . CenterFreq
w0 0 2.441000000 GHz| 0o 13015000000 GHez|
e 00
StartFreq StartFreq|
- 2.433500000 GHz| - O 30.000000 MHz|
300
. oo e ipmp— m—
Stop Freq . Stop Freq|
2.448500000 GHz| ) | 26000000000 GHz
0 600
[ \ \
. 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|
Auto Man| s |Auto Man
PN fmedh R
¥ iz ; m
. FreqOffset 3 N f 73230GHz  40.113dBm FreqOffset
= 0Hz 4N f 264514GHz 20876 dBm | 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

[B oo specirum Amtyeer- paize 225 0o, 5 ) [ ermare soecrom Aty Apznza 225 s, =T
L R [500OC SENSEINT] ALIGN AUTO__[11:09:22 PMOGL 0 Frequenc, . R 500 O0C [ SENSEINT] [ AGN AUTO Frequenc
enter Freq 2.483500000 GHz ] #Avg Type: RMS © quency [Center Freq 13.015000000 GHz ] #Avg Type: RMS quency
PNO-Wide == Trig: FreeRun Avg|Hold: 100/100 ™ PNO: Fast —»— Trig: Free Run Avg|Hold: 10110
IFGai:Low  #Atten: 40 dB o=tlP \FOaintow  #Atten: 40
Auto Tune| Auto Tune|
Ref Offset 11 dB Ref Offset 11 dB.
10 dBidiv__Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq| . CenterFreq|
100 2.483500000 GHz| 00 13015000000 GHz|
000 - 00 .
100 .
StartFreq| StartFreq|
o0 2.476000000 GHz @0 30.000000 MHz|
0 | 3 sy ‘
. Stop Freq| . Stop Freq|
2491000000 GHz 26.000000000 GHez|
800 e00
Center 2.483500 GHz Span 15.00 MHz, CF Step| Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
Auto Man| Auto Man
] L
2480 140 GHz 15.669 dBm 1N [ 2480 0 GHz 12.152 dBm
2483920GHz  -38.819dBm 2 N 1 49600GHz  -39.859 dBm
2.483 500 GHz 40601 dBm FreqOffset 3N f 7.440 0 GHz -39.786 dBm FreqOffset
0Hz| 4 N t 258922GHz  -28638dBm 0 Hz|
= 5 =
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

Chain 0 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Ref Level 30,00 dBm  Offset 13,51 dB ® RBW 100 kHz
© At 40dE SWT  L10Ims e VBW 300kHz Mode Sweep

“ /1 \\
s ~
v "
f (Al
5
7
N " . ) T B B L Loy VW VAPV
50
CF 2.4 GHz 1001 pts 1.5 MHz, Span 15.0 MHZ [CF 2.4835 GHz 1001 pts 1.5 MHz/ Span 15.0 MHz
2 Marker Table 2 Marker Table
ML 1 2.403117 GHz 13.90 dBm M1 1 2.479109 GHz 15.23 dBm
M2 1 2.4 GHz -38.39 dBm M2 1 2.48395 GHz -35.19 dBm
M3 1 2.399 535 GHz -35.78 dBm M3 1 2.483 5 GHz -37.19 dBm
uuuuuuuu _— 0 mmm =
/287 10720/

LOW BANDEDGE HIGH BANDEDGE
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tel:(919)

REPORT NO: R15374786-E3

FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

Chain 1 SPURIOUS EMISSIONS, NON-HOPPING

HIGH CHANNEL BANDEDGE

it Spectrum Analyzer - P20 a0, T=Te e B Keysight Spectrum Analyzer - AP2023 223 3099/847HD, =Tk
[ oc [ senseant ALIGN AUTO__[10:59:00 PM Oct 07, 2024 Frequency L [ 00 I SENSEINT] ALIGN AUTO | 10:59:37 9M Oct 07, 2024 Froquency
#Avg Type: RMS RACE[L 2325 6 #Avg Type: RMS A
enter Freq 2.400000000 G!,ﬂé ide == Trig: FreeRun AvglHold: 1001100 ™ } SRR P TN LY E‘H:ZF“‘ _._‘ Trig: Free Run AvglHold: 10/10 e
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11 dB Ref Offset 11 dB
10 dBidiv__Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
x O CenterFreq . CenterFreq
100 2.400000000 GHz| 0o 13015000000 GHez|
oo StartFreq oo StartFreq|
e 2.392500000 GHz| e 30.000000 MHz|
30,0 <> <> @0 3
s e ! D NN O P =
. Stop Freq . Stop Freq|
) 2.407500000 GHz| | 26000000000 GHz
500 600 ‘ ‘
Center 2.400000 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)| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Man| Man|
2402130 GHz 14.365 dBm N 24020 GHz 11.770 dBm
2400000GHz  -36.180 dBm 2 N 48040GHz  -30563 dBm
2399460GHz  -35.364 dBm FreqOffset 3 N 72060GHz  -39.875dBm FreqOffset
L OHz - N f 254397GHz  -20885dBm oHz
6
7
8
9
10
a 1 J
= starus s status
[ oo soectm Amsyeer- Ap202e 223 0975070, T=To] [B Koo soecum Anseer- ap2o2s2 50T, T=Ta]
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PN Wide 5= Trig: Free Run AvglHold: 1001100 el PNO: Fast == Trig: Avg|Hold: 10/10
IFGain:Low #Atten: 40 dB oetlP IFGain:Low #Atten: 40 dB
Auto Tune| Auto Tune
Ref Offset 11 dB Ref Offset 11 dB
10 dBidiv - Ref 30.00 dBm 10 dBidiv___Ref 30.00 dBm
Log Log
CenterFreq| 20 ¢ CenterFreq|
200 ) 2.441000000 GHz| ) 1 GHe|
000
00 .
StartFreq StartFreq|
0.00 2.433500000 GHz| @0 [} 30.000000 MHz|
o 05 Sl
Stop Freq| . Stop Freq|
2.448500000 GHz| 26000000000 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
o v
1N T 4410 GHz 12.922 dBm
2 N f 48820GHz  40249dBm
a0 FreqOffset 3N f 73230GHz 40786 dBm FreqOffset|
OHz N f 254696GHz  -20489 dBm 0Hz
. : E
500 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
=) e BB Keysight Spectrum Analyzer - AP2024.2.23,33499/84740, =T
I i ALIGN AUTO [ 1111258 PMOct 07, 2024 C T T} I AUTO [11:14:09 PHOct07, 2024
) g Type: RM TRacE] 5|  Frequency Center Freq 13.015000000 GHz ) #Avg Type TRacE] 55|  Frequency
PNO: Wide = Trig: FreeRun Avg|Hold: 1001100 el PNO: Fast —+— 1rig: Free Run AvglHold: 10/10 “ |
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeT|P
Auto Tune| Auto Tune|
Ref Offset 11 dB Ref Offset 11 dB
10 dgidiv__Ref 30.00 dBm 10 deidiv__Ref 30.00 dBm
Log Log
2 <> CenterFreq| 200, < CenterFreq|
10.0 2.483500000 GHz| ) GHe|
000 . 00 -
e StartFreq 0 StartFreq|
oo 2476000000 GHz o0 30.000000 MHz
100 00 ¢
o O kel " vl
o Stop Freq - Stop Freq|
) 2.491000000 GHz| ‘ 26000000000 GHz
Center 2.483500 GHz Span 15.00 MHz, CF Step| 'Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
7 R S o ute Man) pute Man
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tel:(919)

UL LLC

REPORT NO: R15374786-E3
FCC ID: C3K00002101

Chain 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

DATE: 2025-01-10
IC: 3048A-00002101

/
\
- ‘
‘1 \l
| \
o )
/ S
. e . e v m— P
CF 2.4 GHz 1001 pts 1.5 MHz, pan 15.0 MHz. CF 2.483 1001 pts 1.5 MHz/ Span 15,0 MHz
2 Marker Tabl 2 Marker Table
ML 1 2.406114 GHz 13.82 dBm M1 1 2.476112 GHz 14.86 dBm
M2 1 2.4 GHz -36.68 dBm M2 1 2.484 595 GHz -34.98 dBm
M3 2.399 565 GHz -35.77 dBm M3 1 2.483 5 GHz -36.97 dBm
uuuuuuuu I & FEEes) Avorted NN &
107272024 e 107287208
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

9.10. CONDUCTED SPURIOUS EMISSIONS - RESTRICTED BAND

LIMITS

FCC §15.205 and §15.209
RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit | Field Strength Limit
(MHz) (uV/m) at3 m (dBuV/m) at 3 m
Above 960 500 54

TEST PROCEDURE

Conducted measurements were made for this test.

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

Band edge was performed with the EUT set to transmit at the highest power on low and high
channels. Testing was performed using a conducted restricted band edge setup as described in
ANSI C63.10: 2020 section 7.8.8.4. A traditional restricted band edge scan (C63.10 Section
11.12.2.2) was ran on chain 0 and chain 1, each operating in SISO mode as a worst-case
scenario unless otherwise noted within the report. The data was then summed together
accounting for the high gain antenna gain (worst-case). To compare this data to the average
limit, a correction factor of -25 dB (see section 9.1) based on the protocol limited correction
factor for DH3 modulation. An example band edge scan and has been included for each mode
for reference. The summed tabular and plot data has been included for each scan. A sample
calculation of this test method can be seen below:

Meter Pk Chain 0 Reading = -60 dBm, Meter Pk Chain 1 Reading = -60 dBm. Correlated
antenna gain = 9.11 dBi.

Pk E-Field = 10log[10*(Pk CO Reading/10) + 10*(Pk C1 Reading/10) ]+ Correlated Antenna
Gain — 20log(Measurement distance) +104.8

Pk E-Field = 10log[107(-60/10)+107(-60/10)] + 9.11 - 20log(3) + 104.8
Pk E-Field = 47.38

Average E-Field = Pk E-Field — 25dB
Average E-Field = 22.38

Summed bandedge plots are included for all measurements. Only one representative of the per

chain bandedge measurement was included per mode to be representative for the other
measurements.
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

Chain 0

9.10.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL) CONDUCTED RESTRICTED METHOD

CO0 MEASUREMENT

EETest Facility: UL Morrisville 2824 Dct 29 11:38:53
RF Emissions
Praject Number: 15374786 A
13 Client:Micrasoft
Test Locotion:CONDZ2
Mode: BT GFSK 24@2MHz CB
| Tested by:85502 / R
=11
Feak - dBEm Equivalent / \

-23
_35 /l \
Avg — dBm Egquivalent MM// \(v\w\w
21 " W

7 e S AT ™y

bt e W » A S Lt e o et

dBm Peak

—_ 5 ]
=71
-83
2. 31 2.415
Frequency C(GHz)
Range Citiz) RENAVE Ref/Attn Det/ivg fode Surep Fis  Pops/fode  Lobel Rang= (GHz) ] Ref/ftin  Det/Avg flade ) Fta #owpsifiode  Label
1:2.31-2.415 MDA 6716 PEA(/LagPur—Uidso  Zusec(Putc) 2088 HRiH Peck

Rev 9.5 18 Oct 2621

C1 MEASUREMENT

EETea‘t Foacility: UL Morrisville 2824 Oct 29 11:45:47
RF Emissions
Project Number: 15374786 4]
13 Client:Microsoft
Test Location:CONDZ2
Mode: BT GFSK 24d2MHz C1

1 Teated by:85562 # \

Feak - dBm Equivalent X \
-23 A} \\

_35
Avg — dBEm Equivalent
—47 LT I
R RPWIRPER L WITORT VRSO S b gt byl oy

dBm Peak

—%g
=71
—-83
2.31 2.415
Frequency (GHz)
Range (812) REU/UEU Ref/Rttn Debifg Mode Suer Pte 1wpa/Mode  Label Range (GH2) REU/VBI Ref/Atin  Del/Arg flads Seep Pta  WSepafMlode  Label

1:2.31-2.415 -3/ BE PEAN/LogPur/iden  Znsectuto) 2688 MAXH Peak

Rev 9.5 18 Oct 2021
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tel:(919)

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

SUMMED BANDEDGE DATA (Pk)
Total Peak Field Strength (dBuV/m)
120.00
100.00
80.00
60.00
40.00 = P -
20.00
0.00
2.3 2.32 2.34 2.36 2.38 2.4 2.42 2.44
Frequency (GHz)
—— PK E-field == PK E-field Limit
(dBuV/m) (dBuVv/m)
Summed Pk and Average Data at Restricted Band
Frequency Meter PK Meter PK PK EIRP PK E-field | PKE-field | Margin
(GHz) Reading Reading (dBm) (dBuV/m) Limit (dB)
Chain 0 (dBm) | Chain 1 (dBm) (dBuV/m)

2.390 -62.79 -62.41 -50.48 44,78 74 -29.22
Frequency | Calculated Av | Calculated Av | AVEIRP | AV E-field | AV E-field | Margin
(GHz) Reading Reading (dBm) (dBuV/m) Limit (dB)

Chain 0 (dBm) | Chain 1 (dBm) (dBuV/m)
2.390 -87.79 -87.41 -75.48 19.78 54 -34.22

An array gain of 9.11 dBi was used in the calculation of the summed data.
NOTE: Average measurement not included in the tabular data since the average measurement

is made by applying the protocol limited duty cycle correction factor of -25 dB to the peak
measurements.
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

BANDEDGE (HIGH CHANNEL) CONDUCTED RESTRICTED METHOD

Summed Bandedge Data (Pk)
Total Peak Field Strength (dBuV/m)
120.00
100.00
80.00
60.00
40.00 = = -
20.00
0.00
2.45 2.46 2.47 2.48 2.49 2.5 2.51 2.52 2.53 2.54 2.55
Frequency (GHz)
—— PK E-field == PK E-field Limit
(dBuV/m) (dBuV/m)

Summed Pk and Average Data at Restricted Band

Frequency Meter PK Meter PK PK EIRP PK E-field PK E-field | Margin
(GHz) Reading Reading (dBm) (dBuV/m) Limit (dB)
Chain 0 (dBm) | Chain 1 (dBm) (dBuV/m)
2.4835 -50.21 -46.88 -36.11 59.14 74 -14.86

Frequency | Calculated Av | Calculated Av | AVEIRP | AV E-field | AV E-field | Margin

(GHz) Reading Reading (dBm) (dBuV/m) Limit (dB)
Chain 0 (dBm) | Chain 1 (dBm) (dBuV/m)
2.4835 -75.21 -71.88 -61.11 34.14 54 -19.86

An array gain of 9.11 dBi was used in the calculation of the summed data.
NOTE: Average measurement not included in the tabular data since the average measurement

is made by applying the protocol limited duty cycle correction factor of -25 dB to the peak
measurements.
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tel:(919)

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

BANDEDGE (LOW CHANNEL) CONDUCTED RESTRICTED METHOD

CO0 MEASUREMENT

~Test Facility: UL Morrisville

224 Oct 29

11:85:43

Z

RF Emissions

| 5| Project Humber: 15374786
Client:Microsoft

Teat Location:COND2

Mode:BT 8P3K 2482MHz CA

1 Tested by:85582

Feak - dBm Equivalent

-23

-35

dBm Feck

Avg — dBm Equivalent

2

~47

Al Ak i I

—5g

2.31

Frequency (GHz1

2.415

Range (GHz)
12.1-2.415

Ref/Attn
6/16

REN/UBL
M(-3062 731

Det/ivg Mode

Sucep Fis
PEAK/LagPur—idea  Znsec(huto) 2088 MAXH

15ups/Mede Lobel Range (GHz) REWAVBI

Feak

Ref/fitn  Det/fvg Mode

Pty #Supa/Mode  Label

Rev 9.5 {8 Dot 26821

C1 MEASUREMENT

~Test Facility: UL Morrisville

2824 Dct 29

157

z

RF Emissions

Project Number:15374786
Client:Microsoft

Test Locotion:CONDZ
Mode: BT BPSK 2482MHz CI
1| Teated by:85582

Feak - dBm Equivalent

—-35

dBm Peak

Avg — dBm Equivalent

-47

wheapke YT TP TP DY SN W TRy | |

-59

=71

-83

2.31

Frequency (GHz)

2.415

= (6Hz)
1:2.31-2.415

Par

REW/UBL
THE=306)/3M

Ref/fttn
/16

Det /g Mode

Sucep Pis
PEAK/LagPur—idea  Znsec(huto) 2008 MAXH

#5upa/Made Lokl Range (GHz) R/ VB

Feok

Ref/fitn  Det/fug flode

Succp

Pta  #5upa/Mode  Label
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tel:(919)

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

SUMMED BANDEDGE DATA (Pk)
Total Peak Field Strength (dBuV/m)
120.00
100.00
80.00
60.00
40.00 N -
20.00
0.00
2.3 2.32 2.34 2.36 2.38 2.4 2.42 2.44
Frequency (GHz)
—— PK E-field == PK E-field Limit
(dBuV/m) (dBuVv/m)
Summed Pk and Average Data at Restricted Band
Frequency Meter PK Meter PK PK EIRP PK E-field | PKE-field | Margin
(GHz) Reading Reading (dBm) (dBuV/m) Limit (dB)
Chain 0 (dBm) | Chain 1 (dBm) (dBuV/m)

2.390 -63.08 -64.25 -51.51 43,75 74 -30.25
Frequency | Calculated Av | Calculated Av | AVEIRP | AV E-field | AV E-field | Margin
(GHz) Reading Reading (dBm) (dBuV/m) Limit (dB)

Chain 0 (dBm) | Chain 1 (dBm) (dBuV/m)
2.390 -88.08 -89.25 -76.51 18.75 54 -35.25

An array gain of 9.11 dBi was used in the calculation of the summed data.
NOTE: Average measurement not included in the tabular data since the average measurement

is made by applying the protocol limited duty cycle correction factor of -25 dB to the peak
measurements.
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

BANDEDGE (HIGH CHANNEL) CONDUCTED RESTRICTED METHOD

Summed Bandedge Data (Pk)
Total Peak Field Strength (dBuV/m)
120.00
100.00
80.00
60.00
40.00 =
20.00
0.00
2.45 2.46 2.47 2.48 2.49 2.5 2.51 2.52 2.53 2.54 2.55
Frequency (GHz)
= PK E-field == PK E-field Limit
(dBuV/m) (dBuV/m)

Summed Pk and Average Data at Restricted Band

Frequency Meter PK Meter PK PK EIRP PK E-field PK E-field | Margin
(GHz) Reading Reading (dBm) (dBuV/m) Limit (dB)
Chain 0 (dBm) | Chain 1 (dBm) (dBuV/m)
2.4835 -51.13 -50.27 -38.56 56.70 74 -17.30

Frequency | Calculated Av | Calculated Av | AVEIRP | AV E-field | AV E-field | Margin

(GHz) Reading Reading (dBm) (dBuV/m) Limit (dB)
Chain 0 (dBm) | Chain 1 (dBm) (dBuV/m)
2.4835 -76.13 -75.27 -63.56 31.70 54 -22.30

An array gain of 9.11 dBi was used in the calculation of the summed data.
NOTE: Average measurement not included in the tabular data since the average measurement

is made by applying the protocol limited duty cycle correction factor of -25 dB to the peak
measurements.
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tel:(919)

REPORT NO: R15374786-E3

FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

10. UNWANTED EMISSIONS

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit | Field Strength Limit
(MHz) (uV/m) at3 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 and final measurements above 1 GHz the resolution bandwidth is set to 1 MHz;
the video bandwidth is set to 3 MHz for peak measurements.

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

tested

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

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

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

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.

KDB 558074 D01 15.247 Meas Guidance v05r02

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

Note: The DCCF used was calculated based on the worst case on-time when the device
transmits DH3 (worst-case power mode) packets and operates on 20 channels (3/1600 s per
hop = 1.875 ms per channel). In this mode, the device will have a maximum of 3 hops on a
channel in 100ms or 3x 1.875 ms = 5.625 ms on any channel. Therefore, 20log(5.625 / 100) = -
25dB. This value was subtracted from the peak measurement to obtain a calculated average
value.
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REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

10.1.
10.1.1.

TRANSMITTER ABOVE 1 GHz

BLUETOOTH BASIC DATA RATE GFSK MODULATION

HARMONICS AND SPURIOUS EMISSIONS (CHAIN 0)
LOW CHANNEL RESULTS

Wj:LL Morrisville 2224 Oct 9 12:23:56
N Rad ated Emissions 3-M=ters
= Project Numksr: 153747E6
[ Cliznt: Microsoft
Test Locaticn: Chomber 4
Mod=: 1Tx-CE, GFSK, 24E2MHz
185 Tested by: 11993
35
©
T 85
g
N
< Peck Limit CdBul/im)
LG
€
> B>
5
@
-
d 55 Avg Limit CdBuU/m)
E)
1 3 34
45 P i AT
35MWWMWW
1 [Iz] 18
Frecuerce (GHz)
Renge (M) REU/UBU Fef/Rttr  Det/fvg flode Sieep Pt Toups/llode  Label Range (GH:) REU/TEL Ref /Attn  Det/fvg lodk Sieep Pts  Foupo/Micde  Lobel
117 B/ 1BI/8 PEAK/Fur AvglRHS)  dnseclfuts)  4BB1 MACH Horizontal 5:16-18 M-bE) /3B B7/2 PEAK/Pr RS BSneecliuto) 16k MAH Herizonte |
EERE B T2 PEK/Rur gD Elneec(uto) 16k MAH Horizontal
Rev £.5 13 Oct 2821
Wj:LL Morrisville 2224 Oct 9 12:23:56
N Rad ated Emissions 3-Msters
= Project Numker: 15374786
M Clisnt: Microsoft
Test Locaticn: Chomber 4
Mod=: 1Tx-CE, GFSK, 24€2MHz
185 Tested by: 11993
35
6 85
it
o Peok Limit CdBul/im)
> 95
£
3
5 B>
@
-
55 Avg Limit (dBul/m)
: g
26 7 go
45 @ p
35k ki
1 [Iz] 18
Frecuerce (GHz)
Ronge () RE/E Fef/Attr  Dst/vg flode Secp Pte Foups/lode  Label Range () REU/TEL Ref Rt Det/Avg ok Siemp Pts  Woupsificde  Lobel
61818 MbB /3B /2 PEAK/Pur RS TSncectiuto) 16k MAH Uertical
Rev £.5 13 Oct 2821
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tel:(919)

REPORT NO: R15374786-E3 DATE: 2025-01-10
FCC ID: C3K00002101 IC: 3048A-00002101

RADIATED EMISSIONS

89509
Frequency Metfer ACF Gain/Loss bc Corrested Avg Limit (Margin| Peak Limit PK. Azimuth|Height .
Marker (GHz) Reading| Det (d8/m) | (dB) Corr | Reading (dBuV/m) | (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuV/m) (dB)
1 **1.9285 | 40.79 | Pk 30.7 -23.5 - 47.99 54 -6.01 74 -26.01 | 0-360 | 100 H
5 **1.83974 | 47.81 | PK2 30.4 -23.8 - 54.41 - - 74 -19.59 | 315 388 \Y
5 **1.83974 | 47.81 | PK2 30.4 -23.8 -25 29.41 54 -24.59 - - 315 388 \Y
6 **1.925 | 39.66 | Pk 30.7 -23.5 - 46.86 54 -7.14 74 -27.14 | 0-360 | 200 \Y
3 |***9.12469| 36.12 | Pk 36.3 -24.7 - 47.72 54 -6.28 74 -26.28 | 0-360 | 100 H
4 |***9.41063| 35.85 | Pk 36.6 -25.2 - 47.25 54 -6.75 74 -26.75 | 0-360 | 100 H
8 |***9.12094| 35.75 | Pk 36.3 -24.7 - 47.35 54 -6.65 74 -26.65 | 0-360 | 200 \Y
9 |***9.34031| 35.66 | Pk 36.5 -24.2 - 47.96 54 -6.04 74 -26.04 | 0-360 | 200 \Y
2 2.479 40.14 | Pk 32.3 -22.8 - 49.64 - - - - 0-360 | 100 H
7 3.19781 47.64 | Pk 32.8 -34.1 - 46.34 - - - - 0-360 | 200 \Y

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

PK2 - Maximum Peak

NOTE: Average measurement not included in the tabular data since the average measurement is made
by applying the protocol limited duty cycle correction factor of -25 dB to the peak measurements.
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tel:(919)

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

MID CHANNEL RESULTS

Wj:LL Morrisville 2224 Oct 8 13:52:17
N Rod ated Emissions 3-Msters
= Project Numker: 537478€
[ Cliznt: Microsoft
Test Locaticn:Chamker 4
Mad=s: 1Tx-CE, GFSK, 2441MHz
185 Tested by: 11993
35
©
T 85
g
N
5 - FPeak Limit CdBuU/m3
2 7
E
> B5
)
o
o
d 55 Avg Limit (dBul/m)
12 3 l
a5 2929

WWMMWW

Frecuerce (GHz)

18 18

Ronge () RE/E Fef/Attr Dt/ flode Socp Pte Foups/lode  Label Range () REU/TEL Ref Rt Det/Avg fodk Sicep Pts  Woups/Micde  Lobel
117 5B/ BI/D PEAK/Rur AvgRHE)  dneecliuts)  4BB1 MACH Horizontal 5:16-18 M-8 /38 0772 PEAK/Pr (RS TBSneecliute) 16k HAM Herizonte |
EERE B T2 PEK/Rur gD Elneec(uto) 16k MAH Horizontal
Rev £.5 13 Oct 2821
Wj:U, Morrisville 224 0cst 8 13:52:17
Rod cated Emissians 3-M=ters
15 Froject Numker: 537478€
Cliznt: Microsoft
Test Locaticn:Chamker 4
- Modz: 1Tx-CE, GFSK, 2441MHz
18 Tested by: 11993
35
a
a 85
it
o FPeak Limit CdBuU/m3
> 7!:
£
3
3 B5
[ia)
o
55 Avg Limit (dBul/m)
&7 g 9
a5 2 o b
35 ki
1 [Iz] 18
Frecuercy (GHz)
Ronge () RE/E Fef/Attr  Dst/vg flode Secp Pte Foups/lde  Label Range () REU/TEL Ref Rt Det/Avg ok Siemp Pts  Woups/Micde  Lobel
61618 MbB /3B /2 PEAK/Pur RS Sneectiuto) 16k MAH Uertical
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tel:(919)

REPORT NO: R15374786-E3

FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

RADIATED EMISSIONS

Meter 89509 DC |Corrected PK
Frequency . ACF Gain/Loss . Avg Limit |Margin| Peak Limit . |Azimuth(Height| .
Marker (GHz2) Reading| Det (dB/m) | (dB) Corr | Reading (dBuv/m) | (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity

(dBuv) (dB) |(dBuV/m) (dB)
1 **1.877 39.48 | Pk 30.7 -23.7 46.48 54 -7.52 74 -27.52| 0-360 | 100 H
2 **1.9665 | 40.18 | Pk 30.9 -23.5 47.58 54 -6.42 74 -26.42 | 0-360 | 100 H
6 **1.8365 | 40.7 Pk 30.4 -23.8 47.3 54 -6.7 74 -26.7 | 0-360 | 200 \Y
7 **1.9315 | 39.02 | Pk 30.7 -23.5 46.22 54 -7.78 74 -27.78 | 0-360 | 200 \Y
4 |***4.88156| 41.23 | Pk 34 -31 44.23 54 -9.77 74 -29.77 | 0-360 | 100 H
5 [***9.33654| 36.8 | PK2 36.5 -24.2 - 49.1 - - 74 -24.9 319 378 H
5 [***9.33654| 36.8 | PK2 36.5 -24.2 -25 24.1 54 -29.9 - - 319 378 H
9 |***8.26969| 37.94 | Pk 35.8 -26.4 47.34 54 -6.66 74 -26.66 | 0-360 | 200 \Y
10 |* **9.37719| 37.46 | PK2 36.6 -24.8 - 49.26 - - 74 -24.74| 96 229 \Y
10 |* **9.37719| 37.46 | PK2 36.6 -24.8 -25 24.26 54 -29.74 - 96 229 \Y
3 2.191 39.28 | Pk 31.6 -23.2 47.68 - 0-360 | 100 H
3.19406 46.43 | Pk 32.8 -34.1 45.13 0-360 | 200 \Y

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

PK2 - Maximum Peak

NOTE: Average measurement not included in the tabular data since the average measurement is made
by applying the protocol limited duty cycle correction factor of -25 dB to the peak measurements.
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tel:(919)

REPORT NO: R15374786-E3
FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

HIGH CHANNEL RESULTS

Wj:U, Morrisville 2224 Oct 9 12:53:52
N Rod ated Emissions 3-Msters
115 Project Numker: 15374786
Cli=nt: Microsoft
Test Locaticn: Chomber 4
Mod=: 1Tx-CE, GFSK, 24E@MHz
185 Tested by: 11993
35
©
T 85
g
N
5 FPeak Limit CdBuU/m3
75
i
c
> B5
3
@
o
d 55 Avg Limit (dBul/m)
1 2
45 19 q]
BSWWWMFMW
1 [Iz] 18
Frecuerce (GHz)
Ronge () RE/E Fef/Attr Dt/ flode Socp Pte Foups/lode  Label Range () REU/TEL Ref Rt Det/Avg fodk Sicep Pts  Woups/Micde  Lobel
117 5B/ BI/D PEAK/Rur AvgRHE)  dneecliuts)  4BB1 MACH Horizontal 5:16-18 M-8 /38 0772 PEAK/Pr (RS TBSneecliute) 16k HAM Herizonte |
EERE B T2 PEK/Rur gD Elneec(uto) 16k MAH Horizontal
Rev £.5 13 Oct 2821
Wj:U, Morrisville 224 0st 9 12:55:52
N Rod cated Emissians 3-M=ters
15 Froject Numker: 153747€6
Cliznt: Microsoft
Test Locaticn: Chomber 4
Modz: 1Tx-CE, GFSK, 24E@MHz
185 Tested by: 11993
35
3 s
it
o FPeak Limit CdBuU/m3
> 7!:
£
3
3 B5
s}
o
55 Avg Limit (dBul/m)
;B
3 6 B
4!: 2 s
35kl
1 [Iz] 18
Frecuercy (GHz)
Ronge () RE/E Fef/Attr  Dst/vg flode Secp Pte Foups/lde  Label Range () REU/TEL Ref Rt Det/Avg ok Siemp Pts  Woups/Micde  Lobel
61618 MbB /3B /2 PEAK/Pur RS Sneectiuto) 16k MAH Uertical
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tel:(919)

REPORT NO: R15374786-E3

FCC ID: C3K00002101

DATE: 2025-01-10
IC: 3048A-00002101

RADIATED EMISSIONS

Meter 89509 DC |Corrected PK
Frequency . ACF Gain/Loss . Avg Limit |Margin| Peak Limit . |Azimuth(Height| .
Marker (GHz2) Reading| Det (dB/m) | (dB) Corr | Reading (dBuv/m) | (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity

(dBuv) (dB) |(dBuV/m) (dB)
1 **1.9315 | 39.29 | Pk 30.7 -23.5 46.49 54 -7.51 74 -27.51| 0-360 | 100 H
5 **1.87585 | 47.26 | PK2 30.7 -23.7 - 54.26 - - 74 -19.74| 302 206 \Y
5 **1.87585 | 47.26 | PK2 30.7 -23.7 -25 29.26 54 -24.74 - - 302 206 \Y
3 |***9,08156| 36.13 | Pk 36.3 -24.6 47.83 54 -6.17 74 -26.17 | 0-360 | 100 H
4 |***9.41814| 37.27 | PK2 36.6 -25.1 - 48.77 - - 74 -25.23| 208 146 H
4 |***9.41814| 37.27 | PK2 36.6 -25.1 -25 23.77 54 -30.23 - - 208 146 H
7 |***9.04781| 35.66 | Pk 36.2 -24 47.86 54 -6.14 74 -26.14 | 0-360 | 200 \Y
8 |***9.43816| 37.1 | PK2 36.7 -25.1 - 48.7 - - 74 -25.3 252 155 \Y
8 |***9.43816| 37.1 | PK2 36.7 -25.1 -25 23.7 54 -30.3 252 155 \Y
2 2.4035 39.27 | Pk 31.9 -23 48.17 - 0-360 | 100 H
6 3.19406 48.04 | Pk 32.8 -34.1 46.74 0-360 | 200 \Y

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

PK2 - Maximum Peak

NOTE: Average measurement not included in the tabular data since the average measurement is made
by applying the protocol limited duty cycle correction factor of -25 dB to the peak measurements.
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