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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

1. ATTESTATION OF TEST RESULTS

COMPANY NAME:

EUT DESCRIPTION:
MODEL.:
SERIAL NUMBER:

SAMPLE RECEIPT DATE:
DATE TESTED:

Microsoft Corporation

1 Microsoft Way

Redmond, WA 98052-8300, USA

Portable Computing Device

2036

OF3BV4623383HH, 0F3BV3V23383HH, 0FOGQG23383HH,
A81245020002335A, 2399649100000116, OF3BV3V23383HH,
A81235010007335S, O0FSBV4923383HH

2023-10-10

2023-10-11 to 2023-12-28

APPLICABLE STANDARDS

STANDARD
CFR 47 Part 15 Subpart C: 2023
ISED RSS-247 Issue 3: 2023
ISED RSS-GEN Issue 5+A1+A2: 2021

TEST RESULTS
Refer to Section 2
Refer to Section 2
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 Prepared By:
For UL LLC By:

7 5 - —

2

Brian Kiewra

Project Engineer

Consumer, Medical and IT Segment
UL LLC

Michael Antola

Staff Engineer

Consumer, Medical and IT Segment
UL LLC
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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

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

See Comment Duty Cycle Reporting Per ANSl ce3.10,
purposes only Section 11.6.

See Comment RSS-GEN 6.7 20dB BW/99% OBW Reporting ANSI C63.10 Sections
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)(iii) |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 8R?g_GEN 8.9, Radiated Emissions Compliant None

15.207 RSS-Gen 8.8 AC Mains Conducted Emissions

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC 47 CFR Part 2,
FCC 47 CFR Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site vO1r01, RSS-GEN Issue 5 + A1 + A2, and RSS-247 Issue
2.

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
USo0067 825374
Building:
2800 Perimeter Park Dr. Suite B 27265
Morrisville, NC 27560, U.S.A
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REPORT NO: R14932101-E2a DATE: 2024-03-28
FCC ID: C3K2036 IC: 3048A-2036

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 247 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%.

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

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

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5 dBuV + 0 dB +10.1 dB+ 0 dB = 46.6 dBuV
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REPORT NO: R14932101-E2a DATE: 2024-03-28
FCC ID: C3K2036 IC: 3048A-2036

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION
The EUT is a Portable Computing Device.
6.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mWw)
2402 - 2480 Basic GFSK 19.50 89.13
2402 - 2480 Enhanced DQPSK 17.87 61.24
2402 - 2480 Enhanced 8PSK 18.41 69.34

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:

Chain Frequency (MHz) (C;aBl:'; Type
0 2400-2483.5 4.92 PIFA
1 2400-2483.5 4.68 PIFA
MIMO 2400-2483.5 6.85 PIFA

6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was 1.0.3808.9500

6.5. WORST-CASE CONFIGURATION AND MODE

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

Band edge and radiated emissions between 1GHz and 18 GHz were performed with the EUT set to
transmit at the highest power on low and high or low, middle, and high channels.

The EUT is intended to operate in only one orientation, therefore, all final radiated testing was performed
with the EUT in this intended orientation of operation.

With the exception of average time of occupancy, all testing performed at DH5 as worst-case.

All conducted testing, with the exception of power, done in SISO modes to cover MIMO. Power and
radiated testing performed in both MIMO and SISO modes.

EUT has option of 2 displays, based on premeasurements, Display 1 was tested as worst-case.

Page 8 of 164

ULLLC
12 Laboratory Drive, Research Triangle Park, NC 27709; USA TEL:(919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R14932101-E2a

FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

6.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Power Supply Microsoft PN: M1140030-007 0C130Z08EV337 NA
USB Drive PNY 16GB NA NA
Headphones Sony NA NA NA
USB C to Ethernet Tp-link UE300C 2234082002838 NA
Switch Linksys EFAHO5WVER.3 | RA13048005308 EH1040 MA NA
1/0 CABLES
1/0 Cable List
# of Cable
C::Ie Port Identical Co.r;ne:tor Cable Type Length Remarks
. Ports ¥ (m)
1 USB-C 2 USB-C Shielded >3m EUT to Power Supply
2 Aux 1 Aux Shielded <3m Headphones
3 USB-A 1 USB-A Shielded <3m EUT to USB Drive
4 | usBC 2 USB-C Shielded >3m | USB to Ethernet adapter
Ethernet is unshielded
TEST SETUP

The EUT is setup as a standalone device.

SETUP DIAGRAMS

Please refer to R14932101-EP1a for setup diagrams
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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

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.
Peak and Avg Power
90418 Sensor, 50MHz to Keysight Technologies N1921A 2023-02-02 2024-02-02
18GHz
90411 Spectrum Analyzer | Keysight Technologies N9030A 2023-08-02 2024-08-02
90416 Spectrum Analyzer | Keysight Technologies N9030A 2023-06-09 2024-06-30
179892 Environmental Meter Fisher Scientific 15-077-963 2023-07-26 2024-07-31
134477 RF Power Meter Keysight Technologies N1912A 2023-08-04 2024-08-04
Peak and Avg Power
135124 Sensor, 50MHz to Keysight Technologies N1921A 2023-07-12 2024-07-31
18GHz
PWMO005 RF Power Meter Keysight Technologies N1912A 2022-09-02 2024-09-02
238710 Environmental Meter Fisher Scientific 15-077-963 2023-06-27 2024-06-27
90410 Spectrum Analyzer Keysight Technologies N9030A 2023-06-14 2024-06-14
SOFTEMI Antenna Port uL Version 2022.8.16 NA NA
Software
SMA Coaxial 10dB
226563 Attenuator 25MHz- CentricRF C18S2-10 2023-02-16 | 2024-02-16
18GHz
SMA Coaxial 20dB
226552 Attenuator 25MHz- CentricRF C18S2-20 2023-02-16 | 2024-02-16
18GHz
SMA Coaxial 20dB
226551 Attenuator 25MHz- CentricRF C18S2-20 2023-02-16 | 2024-02-16
18GHz
SMA Coaxial 20dB
Pad A Attenuator 25MHz- CentricRF C18S2-20 2023-02-16 2024-02-29
18GHz
SMA Coaxial 20dB
Pad B Attenuator 25MHz- CentricRF C18S2-20 2023-02-16 | 2024-02-29
18GHz
Micro-Coax UTiFLEX .
CBL105 Cable Assembly, Low| Carisie Interconnect | UFB-197C-0-0160- | 5053 05 17 | 2024-02-17
Loss Technologies 300300
SMA Male to SMA
CBL031 Male Cable Using PE- Pasternack Sucoflex 104PEA 2023-06-27 2024-06-27
P141 Coax - 12"
SMA Male to SMA
CBL030 Male Cable Using PE- Pasternack Sucoflex 104PEA 2023-06-27 2024-06-27
P141 Coax - 12"
Micro-Coax UTIiFLEX .
CBLO12 Cable Assembly, Low| C@rlisie Interconnect | UFB293C-0-2400- | 5453 41,05 | 2024-01-05
Loss Technologies 300300
Micro-Coax UTiFLEX .
CBL091 Cable Assembly, Low| Carisie Interconnect | UFAT47A-2-0360- | 5053 05 17 | 2024-02-17
Technologies 200200
Loss,40Ghz
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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)

Equipment ID Description Manufacturer Model Number Last Cal. Next Cal.
Coax cable, RG223,
CBL087 N-male to BNC- Pasternack PE3W06143-240 2023-04-04 2024-04-04
male, 20-ft.
179892 Environmental Meter,| Fisher Scientific 15-077-963 2023-07-26 2024-06-31
LISN, 50-ohm/50-
80391 uH, 250uH 2- Fischer Custom Com. FCC-LISN-50/250-25- 2023-07-31 2024-07-31
2-01
conductor, 25A
75141 EMI Test Receiver Rohde & Schwarz ESCI 7 2023-08-01 | 2024-08-01
9kHz-7GHz
Transient Limiter, .
52859 0.009-100MHz Electro-Metrics EM-7600 2023-04-04 2024-04-04
PS214 AC Power Source Elgar CW2501M NA NA
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
LISN, 50-ohm/50-
91432 uH, 2-conductor, Solar Electronics 8012-50-R-24-BNC NA NA
25A (For support
gear only.)
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville — Chamber 1)
Equipment ID Description Manufacturer Model Number Last Cal. Next Cal.
1-18 GHz
Double-Ridged
206211 Waveguide Horn ETS Lindgren 3117 2023-04-06 | 2024-04-06
Antenna, 1 to 18
GHz
18-40 GHz
204704 Horn Antenna, 18- Com-Power AH-826 2023-07-20 | 2025-07-20
26.5GHz
Gain-Loss Chains
91979 Gai“"‘féséﬂrzingz 1- Various Various 2023-05-16 | 2024-05-16
135999 Gain-loss string: 18- Various Various 2023-05-16 | 2024-05-16
40GHz
Receiver & Software
206496 Spectrum Analyzer Rohde & Schwarz ESW44 2023-03-24 2024-03-24
90416 Spectrum Analyzer Keysight N9030A 2023-06-09 2024-06-30
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional Equipment used
241205 Environmental Meter Fisher Scientific 15-077-963 2023-09-05 2025-09-05
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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

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

Equipment ID Description Manufacturer/Brand Model Number Last Cal. Next Cal.
0.009-30MHz
135144 Active Loop Antenna ETS-Lindgren 6502 2023-01-17 2024-01-17
30-1000 MHz
90629 Hybrid Broadband | g, | gciences Corp. JB3 2023-01-06 | 2024-01-06
Antenna
1-18 GHz
Double-Ridged
89509 Waveguide Horn ETS Lindgren 3117 2023-05-23 | 2025-05-23
Antenna, 1 to 18
GHz
18-40 GHz
204704 Horn Antenna, 18- Com-Power AH-826 2023-07-20 | 2025-07-20
26.5GHz
Gain-Loss Chains
Gain-loss string: . .
207638 0.009-30MHz Various Various 2023-09-18 2024-09-18
Gain-loss string: 25- . .
207639 1000MHz Various Various 2023-09-18 2024-09-18
207640 Ga'”"ﬁszﬁrz'”gz 1- Various Various 2023-05-17 | 2024-05-17
225795 Gain-loss string: 18 Various Various 2023-05-17 | 2024-05-17
40GHz
Receiver & Software
197955 Spectrum Analyzer Rohde & Schwarz ESW44 2023-04-10 2024-04-10
90416 Spectrum Analyzer Keysight N9030A 2023-06-09 2024-06-30
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional Equipment used
241204 Environmental Meter Fisher Scientific 15-077-963 2023-09-05 2025-09-05
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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

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

Equipment ID Description Manufacturer/Brand Model Number Last Cal. Next Cal.
1-18 GHz
Double-Ridged
86408 Waveguide Horn ETS Lindgren 3117 2023-06-19 | 2025-06-19
Antenna, 1to 18
GHz
Gain-Loss Chains
91977 Gain-loss string: 1- Various Various 2023-06-06 | 2024-06-06
18GHz
Receiver & Software
197954 Spectrum Analyzer Rohde & Schwarz ESW44 2023-02-02 2024-02-02
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional Equipment used
200540 Environmental Meter Fisher Scientific 15-077-963 2023-07-19 2025-07-19
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REPORT NO: R14932101-E2a DATE: 2024-03-28
FCC ID: C3K2036 IC: 3048A-2036

8. MEASUREMENT METHODS

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

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

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Carrier Frequency Separation: ANS| C63.10-2013 Section 7.8.2

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

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

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

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

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

Radiated Band-edge: ANSI C63.10 Section 6.10.5

Radiated Spurious Emissions: ANS| C63.10-2013 Sections 6.3 to 6.6

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

9. ANTENNA PORT TEST RESULTS

9.1.

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

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

Mode ON Time |Period |Duty Cycle| Duty 1/T
B X Cycle [Minimum VBW
(msec) [(msec)| (linear) (%) (kHz)
Bluetooth GFSK 2.880 | 3.750 0.768 76.80 0.347
Bluetooth 8PSK 2.880 | 3.750 0.768 76.80 0.347
[ B Keyvight Spectrum Analyzer - AP20225.16,33459/44369, T= ) e B KeysightSpectram Analyzer - AP2022516,27465/44369, Se )
i . | o~ [so0 oc | I EnseanT] ALLGN AUTO Frequency . R st oc s [ awoi amo Frequency
enter Freq 2.441000000 G:'%‘ ) g FreeRun :5;?»«35-’%}}“ [Center Freq 2.441000000 Gr'::é_ — —J Vi Fras R :5';'9“1{591/3"'5
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Auto Tune| Auto Tune|
10 dBidiv___Ref 20.00 dBm 10 dBidiv___Ref 20.00 dBm
Log Log ‘
0. Center Freq| . <>‘ <> <> CenterFreq|
L ‘r 0 0% 2.441000000 GHz Jm 2.441000000 GHz|
ot | StartFreq)| ’ StartFreq|
e 2.441000000 GHz| o 2.441000000 GHz|
‘[ ‘L Stop Freq| r]‘ ’ Stop Freq
2.441000000 GHz 2.441000000 GHz|
00 700
Center 2441000000 GHz Span 0 Hz CF Step)| Center 2.441000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 15.00 ms (1001 pts)| 8.000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 15.00 ms (1001 pts) 8.000000 MHz|
lAuto Man| Auto Man
oD 0 3 Crion v NCTONVALE B ST FURCTONVALE I
1 A2 t (A) 2880ms (A)  -0.016dB 1 A2 t (8) 2880ms (A) _ 2.068dB
e tm Ss0me a1 o0u1 48 Freq Offset i ot 3%ome a1 oot as FreqOffset|
g OHz| g 0Hz
6 6
7 7
8 8
9 9
10 10
1" 1"
s s s status|
Bluetooth GFSK Bluetooth 8PSK

Note: The DCCF used was calculated based on the worst case on-time when the device transmits DH5
packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per channel). In this mode, the
device will have a maximum of 2 hops on a channel in 100ms or 2x 3.125 ms = 6.25 ms on any
channel. Therefore, 20log(6.25 / 100) = - 24dB.
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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

9.2.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

20 dB BANDWIDTH

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1-5% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

CHAIN 0

Channel Frequency 20dB Bandwidth
(MHz) (MHz)
Low 2402 0.866

Mid

2441

0.932

High

2480

0.926

s

—
B3 eysight Spectrum Analyzer - AP20225.16,27465/4389, =S B8 Keysight Spectrum Analyzer - AP21228.16,27465/44389, [
L | m _[so2 oc SENSEANT] ALIGN AUTO __[04:19:53 PM Oct 18, 2023 = C W [siooC T senseanT [ ALIGNAUTO [04:25:15 P Oct 15, 2023 5
enter Freq 2.402000000 GHz . #Avg Type: RMS 56 requency Center Freq 2.441000000 GHz . #Avg Type: RMS TRACE[T53 55 6 requency
i == Trig: Free Run AvglHold: 20/20 e PNO-Wide == Trig: FreeRun Avg|Hold: 20/20 e
#Atten: 30 dB oerlP. IFGain:ow  #Atten: 30 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 237 dB Ref Offset 23.7 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv  Ref 20.00 dBm
Log Log
Center Freq Center Freq|
oo 2402000000 GHz| 2.441000000 GHz
StartFreq| StartFreq|
) 2.401000000 GHz| i) 2.440000000 GHz
A A
oo Stop Freq oo StopFreq
2.403000000 GHz| 2442000000 GHz
00 00
- CF Step o CF Step
200,000 kHz 200.000 kHz|
Auto Man lAuto Man|
. Freq Offset| Freq Offset|
OHz 0 He|
. 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)
status usc status

LOW CHANNEL

—
B Keyson Specrm Aneyer - APRLZ2 169 4585,
7 s

MID CHANNEL

Lo e s

I SENSEINT]

Ref Offset 23.7 dB
1LD dBidiv Ref 20.00 dBm
og

Wide —>= Trig: Free Run
#Atten: 30 dB

TGN AUTO [ 04:47:07 P0G 18,2025
T 5| Freauency

[ A
#Avg Type: RMS
AvglHold: 20/20

oerlP
Auto Tune|

Center Freq|
2.480000000 GHz|

StartFreq|
'y 2.479000000 GHz|

Stop Freq)|
2481000000 GHz|

CF Step|

200.000 kHz|
|Auto Man|

Freq Offset|
OHz]

ICenter 2.480000 GHz
#Res BW 22 kHz

=

#VBW 68 kHz

Span 2.000 MHz,
Sweep 1.267 ms (1001 pts)

sTATUS|

HIGH CHANNEL
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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

CHAIN 1

Channel Frequency | 20dB Bandwidth
(MHz) (MHz)
Low 2402 0.936

Mid

2441

0.934

High

2480

0.888

HIGH CHANNEL

Page 17 of 164

pectrum Analyzer - AP20223.16,33499/44389, [N ectrum Analyzer - AP20228.16,33499/44389, RN
L[ r_ [%0 o I [_senseanT [ ALIGNAUTO _[05:12:55 PH Ot 18,2023 pm—— s R 500 OC [ sensean [ AIGNAUTO [05:17:56PM0ct 16,2023 Frequency
#Avg Type: RMS #Avg Type: RMS
BRI A Gl;l‘z: Wide == Trig: FreeRun Avg|Hold: 20120 i PN Wide == Trig: FreeRun Avg|Hold: 20/20 e
IFGain:Low  #Atten: 30 dB oerlP IFGain:ow  #Atten: 30 dB oerlP
- Auto Tune,| 3 Auto Tune|
Ref Offset 22.48 dB AMkr1 936 kHz Ref Offset 22.48 dB AMkr1 934 kHz
10daidv__Ref 20.00 dBm -0.190 dB| {0 geidi_ Ref 20.00 dBm -0.142 dB
og
CenterFreq CenterFreq
0 2.402000000 GHz| 10 2.441000000 GHz
0m 000
StartFreq| StartFreq|
oo 4 2.401000000 GHz| 0o ) . 2.440000000 GHz
A A
uo Stop Freq| oo StopFreq
2.403000000 GHz| 2.442000000 GHz
. 00
- CF Step) o CF Step)
- 200,000 kHz 200.000 kHz|
Auto Man lAuto Man|
00 .
- Freq Offset| oo Freq Offset|
OHz : 0 He|
700 00
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 ptsH #Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)|
s status = status
Keysight Spectrum Analyzer - AP2022.5.16,33499/44385, Lo & k)
T [ ® [s00 oc [ SENSEINT] ALIGN AUTO__[05:23:38 PMOct 18, 2023
] #Avg Type: RMS TRAcE[ 2355 6 Frequency
PN Wide = Trig: FreeRun AvglHold: 20/20 s
IFGainlow  #Atten: 30 dB oer|P
= Auto Tune|
Ref Offset 22.48 dB AMkr1 888 kHz
10dBiglv_Ref 20.00 dBm -0.130 dB
Log
Center Freq|
100 2480000000 GHz|
000
StartFreq|
0o . 0 || 247o000000 GHz
a0 Stop Freq|
2481000000 GHz|
00
w00 CF Step|
200,000 kHz]
lAuto Man|
500
Freq Offset|
e 0He]
Center 2.480000 GHz Span 2.000 MHz
#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts),
sc starus

ULLLC

12 Laboratory Drive, Research Triangle Park, NC 27709; USA
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL:(919) 549-1400




REPORT NO: R14932101-E2a DATE: 2024-03-28
FCC ID: C3K2036 IC: 3048A-2036

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

CHAIN 0

Channel Frequency | 20dB Bandwidth
(MHz) (MHz)
Low 2402 1.276
Mid 2441 1.266
High 2480 1.284

Keysight Spectrum Analyzer - AP20225.16 33499/44325, =S Keysight Spectrum Analyzer - AP2022.8.16 33499/14389, [
C I [_senseanT [ ALIGNAUTO _[04:57:49 PHOct 18,2023 C R [500DC [_senseanT [ ALGNAUTO [050103PMOct1,2003 [~ — —— |
#Avg Type: RMS e[ -3 s¢|  Frequency Center Freq 2.441000000 GHz #Avg Type: RMS TRacE[o3 56|  Freauency
O Wids == Trig: FreeRun Avg|Hold: 20120 veElM PNO-Wide == Trig: FreeRun Avg|Hold: 20/20 TeElm
IFGain:Low #Atten: 30 dB oerlP IFGain:Low #Atten: 30 dB oer|P
Auto Tune| Auto Tune|
Ref Offset 23.7 dB Ref Offset 23.7 dB
10 dBdiv  Ref 20.00 dBm 10 dBidiv  Ref 20.00 dBm
Log Log
Center Freq CenterFreq
0 2.402000000 GHz| 0 2.441000000 GHz
o o0
StartFreq| StartFreq|
oo 2.400500000 GHz| oo o 2439500000 GHz
\/ .
X ' A
Stop Freq| 0o StopFreq
2403500000 GHz| 2.442500000 GHz
00 .
0o ! 1 CF Step! . CF Step
- 300.000 kHz 300.000 kHz|
Auto Man lAuto Man|
. Freq Offset| o Freq Offset|
OHz] b OHz
700 00
ICenter 2.402000 GHz Span 3.000 MHz Center 2.441000 GHz Span 3.000 MHz
#Res BW 22 kHz #VBW 68 kHz Sweep 1.933 ms (1001 pts)| #Res BW 22 kHz #VBW 68 kHz Sweep 1.933 ms (1001 pts)|
s sTaTus s status

[BS Keysight Spectrum Analyzer - AP2022.8.16,33499/44389, Lo & k)
L[ ® [s00 oC [ SENSE:INT] ALIGN AUTO_ | 05:02:57 PMOct 18, 2023 Frequency
ICenter Freq 2.480000000 GHz #Avg Type: RMS TRACE[T2 345 6
4 PNO: Wide *‘ Trig: Free Run Avg|Hold: 20/20 TV "
IFGain:Low #Atten: 30 dB oeT|P
Auto Tune|

Ref Offset 23.7 dB
10 dBidiv Ref 20.00 dBm
og

Center Freq|
100 2480000000 GHz|
000
StartFreq|
0o ) 2.478500000 GHz|
W/
X
Stop Freq|

2.481500000 GHz|

w0 CF Step)|

300,000 kHz]
lAuto Man|
500
Freq Offset|
e OHz]
Center 2.480000 GHz Span 3.000 MHz
#Res BW 22 kHz #VBW 68 kHz Sweep 1.933 ms (1001 pts),
sc starus

HIGH CHANNEL
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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

CHAIN 1

Channel Frequency

(MHz)

20dB Bandwidth
(MHz)

Low 2402

1.263

Mid 2441

1.326

High 2480

1.341

=

lsTaTusS|

HIGH CHANNEL

Page 19 of 164

Keysight Spectrum Analyzer - AP20223.16,33499/44389, [N ectrum Analyzer - AP20228.16,33499/44389, RN
C R 00 DC | I SENSEANT] ALIGN AUTO__[05:34:55 PM OCt 18, 2023 s R 500 OC [_SeNsEINT [ ALIGNAUTO _[05:36:20 PMOct 18, 2023
] #Avg Type: RMS |  Frequency #Avg Type: RMS Frequency
PNO: Wide —»— 11ig: Free Run Avg|Hold: 20120 TP o PNO: Wide = Trig: FreeRun Avg|Hold: 20120 r |
IFGainlow  #Atten: 30 dB oerlP IFGain:ow  #Atten: 30 dB oerlP
5 Auto Tune| Auto Tune|
31\ 3
Ref Offset 2248 dB AMkKr1 1.263 MHz Ref Offset 22.48 dB AMKkr1 1.326 MHZ]
[ogsiaiv_Ref 20.00 dBm 0.371dB {0 geidi_ Ref 20.00 dBm 0.185 dB
Center Freq CenterFreq
0 2.402000000 GHz| 10 2.441000000 GHz
StartFreq| StartFreq|
00 2.400500000 GHz| . 2.439500000 GHz
i ) Iy
. A Vi ¢ !
o Stop Freq 0 A 5 StopFreq
2403500000 GHz| 2.442500000 GHz
00 300
ool CF Step! e CF Step
300.000 kHz 300.000 kHz{
Auto Man lAuto Man|
500 500
w0 Freq Offset| oo Freq Offset|
0Hz, B 0 He|
700 00
ICenter 2.402000 GHz Span 3.000 MHz. Center 2.441000 GHz Span 3.000 MHz
[#Res BW 22 kHz #VBW 68 kHz Sweep 1.933 ms (1001 pts), #Res BW 22 kHz #VBW 68 kHz Sweep 1.933 ms (1001 pts)|
s status usc satus
Keyeight Spectram Anslyzer - AP20228.16 SS9/A478, T e ]
L [ R [s0@ oC [ SENSE:INT| ALIGN AUTO __|05:37:56 PMOct 18, 2023
] #Avg Type: RMS TRAcE[ 2355 6 Frequency
PN Wide = Trig: FreeRun AvglHold: 20/20 v
IFGainlow  #Atten: 30 dB oerlP
y Auto Tune|
Ref Offset 22.48 dB. AMkr1 1.341 MHz|
10 deiciv__Ref 20.00 dBm 0.090 dB|
og
Center Freq|
100 2480000000 GHz|
000
StartFreq|
o0 2.478500000 GHz|
¢ w
Stop Freq|
2481500000 GHz|
00
w00 CF Step|
300.000 kHz]
lAuto Man|
500
0 Freq Offset|
; 0Hz
Center 2.480000 GHz Span 3.000 MHz
#Res BW 22 kHz #VBW 68 kHz Sweep 1.933 ms (1001 pts),
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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

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 2 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

0.85469

Mid

2441

0.85761

High

2480

0.84965

B o PSR

Page 20 of 164

m—
=@ 3 ST, szﬂzznsm&s/um To e
[ I ALIGN AUTO__[04:23:44 PM Ot 16, 2023 ] [ AIGNAUTO [04:34:39 PMOGt 18,2023
enter Fre 2 402000000 GHz Cenler Freq zmonoono GHz Radio Std: None Frequency [snter Freg 2 441000000 GHz Cen(erFreq 2441000000 GHz Radio Std: None Frequency
e e un Avg|Hold: 20120 Trig: Fi wglHold: 20120
ArGaintow Ao 30 a8 Radio Device: BTS AFGaimLow | #Aten: SoaB Radio Device: BTS
Ref Offset 23.7 dB Ref Offset 23.7 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv. Ref 20.00 dBm
Log Log
00 Center Freq| 100 CenterFreq|
a0 2402000000 GHz 0m 2.441000000 GHz|
oc 100
100 20
40.0 00
500 00
700 700
Center 2.402 GHz Span 2 MHz, CF Step) Center 2.441 GHz Span 2 MHz. CF Step)
#Res BW 30 kHz #VBW 91KHz #Sweep 100 ms 200,000 ki #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 200,000 ki
Auto Man| Auto Man|
Occupied Bandwidth Total Power 15.7 dBm [o] Total Power 16.3 dBm
854.69 kHz FreqOffset 857.61 kHz FreqOffset
Transmit Freq Error -4150kHz ~ OBW Power 99.00 % OHz Transmit Freq Error 5.312kHz  OBW Power 99.00 % OHz
x dB Bandwidth 1.117 MHz xdB -26.00 dB x dB Bandwidth 1.115 MHz x dB -26.00 dB
= starus use status|
m——
szxgh!svb«mml alyzer - AP2022.8.16,33499/44359, [E=EE
[5 I INT] ALIGN AUTO | 04:48:32 PMOCt 18, 2023
Cenler Freg 2 480000000 GHz Center qu 2480000000 GHz Radio Std: None Frequency
—»— Trig: FreeRun Avg|Hold: 20/20
#IFGair wa #Atten: 30 dB dio Devic
Ref Offset 23.7 dB
10 dBidiv Ref 20.00 dBm
Log
10.0 CenterFreq|
10 2.480000000 GHz|
10,0
200
00
400
500
Center 2.48 GHz Span 2 MHz. CF Stej
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 200,000 kH';
N - lAuto Man
Occupied Bandwidth Total Power 14.9 dBm
849.65 kHz Freqoffset|
Transmit Freq Error 2.591kHz  OBW Power 99.00 % OHz
x dB Bandwidth 1.118 MHz xdB -26.00 dB
ssssss
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CHAIN 1

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

0.84507

Mid

2441

0.84415

High

2480

0.84417

eyeight Spectrum Anslyzer - AP202216 33499/ 04369, =] Xeywaht Specram Anslyaer - APRO225 16 3450 436, =
[ A T T SensE:nT ALIGN AUTO __[05:14:12 PMOCt 18, 2023 = [ - 500 DC | T SENSE:INT] [ ALIGNAUTO  [05:19:37 PMOCt 18,2023 Frequenc,
enter Freq 2.402000000 GHz ot o 240000 G o S e fequency Center Freq 2.441000000 GHz Gomter Froq 200000 GHE gy RO S None quency
AFGainLow  #Atten: 30 dB ) Radio Device: BTS WrGaindow  #Atten: 30dB ) Radio Device: BTS
Ref Offset 22.48 dB Ref Offset 22.48 dB
(0dgidiy___Ref 20.00 dBm 10daiay__Ref 20.00 dBm
og 0g
oo CenterFreq| o CenterFreq|
0.00 2.402000000 GHz| 00 2.441000000 GHz|
00 100
200 20
00 o
100 400
500 600
00 700
Center 2.402 GHz Span 2 MHz, CF Stey 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| Auto Man|
Occupied Bandwidth Total Power 14.8 dBm O ied Bandwidtt Total Power 15.1 dBm
845.07 kHz Freqoffset 844.15 kHz Freqoffset
Transmit Freq Error -2.978 kHz OBW Power 99.00 % OHz Transmit Freq Error -3.063 kHz OBW Power 99.00 % O+
x dB Bandwidth 1.114 MHz xdB -26.00 dB x dB Bandwidth 1.114 MHz xdB -26.00 dB
vsa sarus = starus

B KeysightSpectram Analyeer - AP2225.16 33093/ 44380, el
C R i oc [_senseant] ALIGN AUTO__[05:26:34 PMOCt 16,2023
[Center Freq 2.480000000 GHz Center Freq; 2.480000000 GHz Radio Std: None Frequency
—— Trig: FreeRun AvglHold: 20120
#FGainiow  #Atten: 30 dB Radio Device: BTS
Ref Offset 22.48 dB

10 dBidiv. Ref 20.00 dBm

Log

100 Center Freq|

2.480000000 GHz|

Center 2.48 GHz

Span 2 MHz.

#Res BW 30 KHz #VBW 91 kHz #Sweep 100 ms s otep
lAuto Man

Occupied Bandwidth Total Power 13.5 dBm
844.17 kHz FreqoOffset|
Transmit Freq Error -4.242 kHz OBW Power 99.00 % OHz

x dB Bandwidth 1.114 MHz x dB -26.00 dB

sTaTUS|

HIGH CHANNEL
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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

CHAIN 0

Channel

Frequency

(MHz)

99% Bandwidth

(MHz)

Low

2402

1.1917

Mid

2441

1.1950

High

2480

1.1939

status

usa

lsTarus|

AP20228.16,27465/44385, [E=S[EE im Analyzer - AP20223.16,27465/44385, =N
09 _0C [ senseanT ALIGNAUTO [ 12:48:58 PMOGt 12,2023 L R 500 0C | SENSEINT] [ aonauio ] 12,2023
402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency Center Freq 2.44100000 Center Freq: 2.441000000 GHz Radio Std: None Frequency
Trig: Free Run AvglHold: 2020 == Trig: Free Run Avg|Hold: 20/20
#FGainiLow  #Atten: 30 dB Radio Device: BTS ain: #Atten: 30 dB Radio Device: BTS
Ref Offset 21.62 dB. Ref Offset 2182 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
oo CenterFreq| oo CenterFreq|
0 2402000000 GHz 2441000000 GHz
00 100
200 200
00 200
400 400
800 600
o 700
Center 2.402 GHz Span 2 MHz, CF Step| Center 2.441 GHz Span 2 MHz. CF Step)
#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|
Auto Man| Auto Man
Occupied Bandwidth Total Power 20.2 dBm O ied Bandwidtt Total Power 20.9 dBm
1.1917 MHz FreqOffset 1.1950 MHz FreqOffset
Transmit Freq Error 1195kHz  OBW Power 99.00 % OHe Transmit Freq Error 1.240kHz ~ OBW Power 99.00 % oHe
x dB Bandwidth 1.368 MHz xdB -26.00 dB x dB Bandwidth 1.370 MHz xdB -26.00 dB

LOW CHANNEL

MID CHANNEL

B Keysight Spectrum Analyzer - AP2022.8.16,27465/44389, o)l &)
g 508 _oC ] ALIGN AUTO__[01:00:45 PMOCt 12,2023
[Center Freq 2.480000000 GHz Center Freq; 2.480000000 GHz Radio Std: None Frequency
—— Trig: FreeRun AvglHold: 20120
HFGainiLow  #Atten: 30 dB Radio Device: BTS
Ref Offset 21.82 dB

10 dBidiv. Ref 20.00 dBm

Log

oo CenterFreq|

2.480000000 GHz|

Center 2.48 GHz

Span 2 MHz.

#Res BW 30 KHz #VBW 91 kHz #Sweep 100 ms s otep
lAuto Man

Occupied Bandwidth Total Power 19.4 dBm
1.1939 MHz Freq Offset|
Transmit Freq Error 386 Hz OBW Power 99.00 % OHz

x dB Bandwidth 1.369 MHz x dB -26.00 dB

sTaTUS|

HIGH CHANNEL
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DATE: 2024-03-28
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CHAIN 1

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

1.1930

Mid

2441

1.1954

High

2480

1.1966

pectrum Analyzer - AP2022.8.16,27465/44389, [E=S im Analyzer - AP20228.16,27465/44385, =N
L[ r_[soa oc [ senseanT ALIGNAUTO _[02:31:28 PMOGt 12,2023 = L[ ®  [s0a DC ] I SENSEINT] [ alGNAUTO ] 12,203 =
enter Freq 2.402000000 GHz ot o 24000 G e S e fequency Center Freq 2.441000000 GHz Corter Froa 2000 Ol 0 S e fequency
FGainiow  #Atten: 3048 ) Radio Device: BTS FGaintow | #Atten: 30dB ) Radio Device: BTS
Ref Offset 21.66 dB. Ref Offset 21,66 dB
1LD dBidiv Ref 20.00 dBm 1\.0 dBidiv Ref 20.00 dBm
og og
100 ‘ CenterFreq| o Center Freq|
0 2402000000 GHz o 2441000000 GHz
00 100
200 200
00 .
400 400
800 600
00 700
Center 2.402 GHz Span 2 MHz, CF Stey 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| Auto Man
Occupied Bandwidth Total Power 19.9 dBm O ied Bandwidtt Total Power 20.1 dBm
1.1931 MHz Freqoffset 1.1954 MHz Freqoffset
Transmit Freq Error 504 Hz OBW Power 99.00 % 0Hz Transmit Freq Error -161 Hz OBW Power 99.00 % Oz
x dB Bandwidth 1.371 MHz xdB -26.00 dB x dB Bandwidth 1.369 MHz xdB -26.00 dB
sc status usc. samus

AUTO

Trig: Free

AvglHold: 20/20

#IFGain:Low

B Keysight Spectrum Analyeer - AP2022.8.16,07465/44569,

C W[50 DC [_senseant] ALTGN
Center Freq 2.480000000 GHz Center Ffe; 2480000000 GHz
ﬁ == un

#Atten: 30 dB

Ref Offset 21.66 dB

idiv Ref 20.00 dBm

==
02:45:21 PMOCt 12,2023
Radio Std: None Frequency
Radio Device: BTS
Center Freq|

2.480000000 GHz|

Center 2.48 GHz

Span 2 MHz.

#Res BW 30 KHz #VBW 91 kHz #Sweep 100 ms s otep
lAuto Man

Occupied Bandwidth Total Power 18.9 dBm
1.1966 MHz Freq Offset|
Transmit Freq Error -1.173 kHz OBW Power 99.00 % OHz

x dB Bandwidth 1.374 MHz x dB -26.00 dB

sTaTUS|

HIGH CHANNEL
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REPORT NO: R14932101-E2a DATE: 2024-03-28
FCC ID: C3K2036 IC: 3048A-2036

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.

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

CHAIN 0
BB Keysight Spectrum Analyzer - AP2022 8.16,27465/44389, | |
L Hi RF [s0Q bpc | [ [ SENSE:INT] [ ALIGN AUTO [01:29:53 PMOct 12, 2023
Center Freq 2.441500000 GH=z | #Avg Type: RMS TRACE[T -3 5 & Frequency
PNO: Wide i, 1rig: Free Run Avg|Hold:>100/100 TYPE| M ¥y
IFGain:Low #Atten: 40 dB DET]
Auto Tune|
Ref Offset 21.64 dB
10 dBldiv Ref 30.00 dBm
Log
l Center Freq
200 — >A = — B ==—1| 2.441500000 GHz
10.0
StartFreq
oo 2.439000000 GHz|
Ao Stop Freq
2.444000000 GHz
-20.0
CF Step
o 500.000 kHz
| Auto Man
-40.0
Freq Offset
-50.0 0 Hz
-50.0
Center 2.441500 GHz Span 5.000 MIHz
#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
MSG %STATUS
HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: R14932101-E2a

FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

CHAIN 1
Bl Keysight Spectrum Analyzer - AP2022.8.16,27465/44389, = IE_|_
L T RF [s0Q bpc | [ [ SENSE:INT] [ ALIGN AUTO [02:11:18 PMOct 12, 2023 F
Center Freq 2.441500000 GHz #Avg Type: RMS TRACE 356 requency
PNO: Wide Trig: Free Run Avg|Hold:>100/100 TYPE| M Wi
IFGain:Low #Atten: 40 dB DET|F
Auto Tune|
Ref Offset 21.64 dB AMkr1 1.000 MHz
10 dB/div Ref 30.00 dBm -0.212 dB
Log
Center Freq

200 f—- - =

|
-

N S — 2.441500000 GHz

0.0

0.00

StartFreq
2.439000000 GHz

-10.0

Stop Freq
2.444000000 GHz

-20.0

-30.0

CF Step

-40.0

500.000 kHz

| Auto Man

-50.0

Freq Offset|

-B0.0

0 Hz

Center 2.441500 GHz
|#Res BW 300 kHz

#FVBW 910 kHz

Span 5.000 MHz
Sweep 2.533 ms (1001 pts)

IMSG

[% STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: R14932101-E2a DATE: 2024-03-28
FCC ID: C3K2036 IC: 3048A-2036

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

CHAIN 0
E Keysight Spectrum Anal}qrr-APZﬂZZ,S.IE‘_ZTﬁSKMESQ_ ‘ ‘ - ‘ i i — ===
Center Il=req 3.441500000 GHz T ' #Avg Type: RMS B PR Frequency
PNO: Wide o 1rig: Free Run Avg|Hold:>100/100 TYPE| M #Aaaindin
IFGain:Low #Atten: 40 dB DET.
Auto Tune|
Ref Offset 21.64 dB
| geiaiv Ref 20.00 dBm
Center Freq
19.0 2.441500000 GHz
" StartFreq
P " I TR PO TTHNN I N T >V<_ . I 1o L] 2.439000000 GHz
TEOE N T T Stop Freq
2.444000000 GHz
150 -
. CF Step
500.000 kHz|
| Auto Man
-y Freq Offset|
0 Hz
Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
MSG [%STATUE‘.
HOPPING FREQUENCY SEPARATION PLOT
Since output power is <125mW (21dBm), Separation can be > 2/3 20dB BW
Output Separation|20dB BW| 2/3 dB BW | Margin
Power (dBm)| (MHz) (MHz) (MHz) (MHz)
20.62 1.000 1.266 0.844 -0.156
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REPORT NO: R14932101-E2a

FCC ID: C3K2036

DATE: 2024-03-28

IC: 3048A-2036

CHAIN 1

S

BE Keysight Spectrum Analyzer - AP2022 8.16,27465/44389,
L ol RF [500Q
[=3

DC |

SENSE:INT] [

ALIGM AUTO

[03:40:55 PMOct 12, 2023

enter Freq 2.441500000 GHz

PNO: Wide

-.l Trig: Free Run

#Avg Type: RMS
Avg|Hold:>100/100

TRAGE 3456

Frequency

TYPE[ M AAARAARAY
DET|F

150

IFGain:Low #Atten: 40 dB
Auto Tune|
Ref Offset 21.64 dB AMkr1 1.000 MHz
1 dBidiv Ref 20.00 dBm -0.590 dB
Log
Center Freq
190 2.441500000 GHz
15.0
StartFreq
170 2.439000000 GHz
N
16.0 HH G4 ——7—)/\ R —

14.0

Stop Freq
2.444000000 GHz

13.0

| Auto

CF Step
500.000 kHz
Man

120

11.0

Freq Offset
0 Hz

|#Res BW 300 kHz

Center 2.441500 GHz

#VBW 910 kHz

Span 5.000 MHz

Sweep 2.533 ms (1001 pts)

IMSG

[@ STATUS

HOPPING FREQUENCY SEPARATION PLOT

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

Output Separation|20dB BW| 2/3dB BW | Margin
Power (dBm)| (MHz) (MHz) (MHz) (MHz)
20.43 1.000 1.263 0.842 -0.158

Page 27 of 164

ULLLC

12 Laboratory Drive, Research Triangle Park, NC 27709; USA

TEL:(919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R14932101-E2a DATE: 2024-03-28
FCC ID: C3K2036 IC: 3048A-2036

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.

Normal Mode: 79 Channels Observed

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

CHAIN 0
BB Keysight Spectrum Analyzer - AP2022.8.16,27465/44389, =n | e i;
L 1 RF [soe bc | | | SENSE:INT]| | ALIGN AUTO [01:27:05 PMOct 12, 2023 E
[Center Freq 2.440000000 GHz ] Avg Type: Log-Pwr TRACE[T- 5355 6 requency
PNO: Fast (50 Trig: Free Run Avg|Hold:>100/100 TYPE] I;ﬂ AN
IFGain:Low Atten: 20 dB DET)
Auto Tune
Ref Offset 21.64 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 v e = e Sy 2.440000000 GHz
10.0
StartFreq
oo 2.390000000 GHz
o Stop Freq
2.490000000 GHz
20,0
CF Step
s 10.000000 MHz
Auto Man
-40.0
Freq Offset
&0 0 Hz
-E0.0
Start 2.39000 GH=z Stop 2.49000 GHz
#Res BW 1.0 MHz #VBW 3.0 VMHz Sweep 1.000 ms (1001 pts)
MSG D%STATUS
100MHz SPAN
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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

Bl Keysight Spectrum Analyzer - AP2022.8.16,27465/44389, = |
L 1 RF [soe bc | | | SENSE:INT]| | ALIGN AUTO [01:22:24 PMOct 12, 2023
[Center Freq 2.415000000 GHz ] #Avg Type: RMS TRACE[TT 0345 6 Frequency
PNO: Wide (0 1rig: Free Run Avg|Hold:>100/100 TYF'E;" HAR A
IFGain:Low Atten: 20 dB DET)
Auto Tune
Ref Offset 21.64 dB
10 dB/div Ref 30.00 dBm
Log
Center Freq
200 TN Ty N TN T 2.415000000 GHz
100
StartFreq
0.00 2.400000000 GHz
o Stop Freq
2.430000000 GHz
-20.0
CF Step
e 3.000000 MHz
Auto Man
-an0.0
Freq Offset
-50.0
0 Hz
-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
Bl Keysight Spectrum Analyzer - AP2022.8 16,27465/44389, = Lo )
L 1 RF [son bc | | | SENSE:INT]| | ALIGN AUTO [01:23:57 PMOct 12, 2023
[Center Freq 2.445000000 GHz | #Avg Type: RMS TRACE[: =345 6 Frequency
PNO: Wide (0 1rg: Free Run Avg|Hold:>100/100 'I‘VF'E;" HAR A
IFGain:Low Atten: 20 dB DET)
Auto Tune
Ref Offset 21.64 dB
10 dB/div Ref 30.00 dBm
Log
Center Freq
o o e B L R M AN A N AR S 2.445000000 GHz
100
StartFreq
0.00 2.430000000 GHz
o Stop Freq
2.460000000 GHz
-20.0
CF Step
e 3.000000 MHz
Auto Man
-an0.0
Freq Offset
-50.0
0 Hz
-60.0
Start 2.43000 GH=z Stop 2.46000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG %STATUS
30MHz SPAN, SEGMENT 2 OF 3
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REPORT NO: R14932101-E2a

FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

BB Keysight Spectrum Analyzer - AP2022.8.16,27465/44389, = | ] -;
L 1 RF [soe bc | | | SENSE:INT]| | ALIGN AUTO [01:25:31 PMOct 12, 2023
[Center Freq 2.475000000 GHz i #Avg Type: RMS TRACE‘ EEREK: Frequency
PNO: Wide —»— T1rig: Free Run Avg|Hold: 100/100 TYPEIM
IFGain:Low Atten: 20 dB DET|P
Auto Tune
Ref Offset 21.64 dB
10 dB/div Ref 30.00 dBm
Log
Center Freq
200 AR T 2.475000000 GHz
10.0
StartFreq
0.00 2.460000000 GHz
o Stop Freq
2.490000000 GHz
200
CF Step
= 3.000000 MHz
Auto Man
-a00
Freq Offset
500 0 Hz
-50.0
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG anTATUS
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

B Keysight Spectrum Analyzer - AP2022.8.16,27465/44389, Lo )]
L 1 RF |soq bC | | | SENSE:INT] | ALIGN AUTO [03:09:22 PMOCt 12, 2023 =
[Center Freq 2.440000000 GHz ) Avg Type: Log-Pwr TRACE[TT S5 requency
PNO: Fast o 1rig: FreeRun Avg|Hold:>100/100 TYPE| M iy
P
IFGain:Low Atten: 20 dB DET
Auto Tune
Ref Offset 21.64 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 — e = = = 2.440000000 GHz
10.0
StartFreq
0.0 0,50 dBmj 2390000000 GHz
o Stop Freq
2.490000000 GHz
-20.0
0o CF Step
10.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
0 Hz
-60.0
Start 2.39000 GH=z Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG %STATUS
100MHz SPAN
BE Keysight Spectrum Analyzer - AP2022.8.16,27465/44389, = e
L 1 RF |soe bpc | | | SENSE:NT] | ALIGN AUTO |03:05:50 PMOct 12, 2023 E
[Center Freq 2.415000000 GHz | #Avg Type: RMS TRAGE[TTZ 55 8 requency
PNO: Wide ., 1rg: Free Run Avg|Hold:>100/100 TYPE| M AAAARA
P
IFGain:Low Atten: 20 dB DET]
Auto Tune
Ref Offset 21.64 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 N ST AL 2.415000000 GHz
10.0
StartFreq
o0 2.400000000 GHz
-on Stop Freq
2.430000000 GHz
-20.0
0o CF Step
3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
0 Hz
-B0.0

Start 2.40000 GHz

Res BW 300 kHz #VBW 910 kHz

Stop 2.43000 GHz
Sweep 1.000 ms (1001 pts)

MSG

Eb STATUS

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R14932101-E2a DATE: 2024-03-28

FCC ID: C3K2036 IC: 3048A-2036
BN Keysight Spectrum Analyzer - AP2022.8.16,27465/44389, =~ i;
L 1 RF [soQ bc | | [ SENSE:INT| [ ALIGN AUTO [03:07:54 PMOct 12, 2023 £
[Center Freq 2.445000000 GHz | #Avg Type: RMS TRACE[T- 555 6 requency
PNO: Wide 5 1rg: FreeRun Avg|Hold:>100/100 TVPE] Eﬂ i v
IFGain:Low Atten: 20 dB DET]
Auto Tune
Ref Offset 21.64 dB
10 dBidiv -~ Ref 30.00 dBm
Log
Center Freq
N o T e T S T T A N U T e W S T L LA S A N N M 2.445000000 GHz
10.0
StartFreq
oo 2.430000000 GHz
o Stop Freq
2.460000000 GHz
20,0
CF Step
e 3.000000 MHz
Auto Man
-a0.0
Freq Offset
-50.0 o Hz
50,0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG %STATUS
30MHz SPAN, SEGMENT 2 OF 3
BB Keysight Spectrum Analyzer - AP2022.8 16,27465/44389, == -::
L 1 RF [son bc | | | SENSE:INT]| | ALIGN AUTO [03:08:29 PMOct 12, 2023
[Center Freq 2.475000000 GHz | #Avg Type: RMS TRACE[TT03 35 6 Frequency
PNO: Wide (0 1rg: Free Run Avg|Hold:>100/100 TYPE|M iy
IFGain:Low Atten: 20 dB peT|P
Auto Tune
Ref Offset 21.64 dB
10 deidiv.~ Ref 30.00 dBm
Log
Center Freq
200 B O w4 I R S R g & e 2.475000000 GHz
10.0
StartFreq
oo 2.460000000 GHz
o Stop Freq
2.490000000 GHz
200
CF Step
= 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0 0 Hz
50,0
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG anTATUS
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R14932101-E2a DATE: 2024-03-28
FCC ID: C3K2036 IC: 3048A-2036

9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

CHAIN 0
BBl Keysight Spectrum Analyzer - AP2022.816,27465/44389, = | ] -;
L 1 RF |soq bC | | | SENSE:INT] | ALIGN AUTO [02:15:12 PMOct 12, 2023
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRACE[TT03 75 6 Frequency
PNO: Fast o 1rig: FreeRun Avg|Hold:>100/100 TYPE| ;’! .....
IFGain:Low Atten: 20 dB DET
Auto Tune
Ref Offset 21.64 dB
10 deidiv.~ Ref 30.00 dBm
Log
Center Freq
200 T TP P T PRI e TP T 2.440000000 GHz
10.0
StartFreq
oo ceedonl | 2 390000000 GHz
o Stop Freq
2.490000000 GHz
-20.0
CF Step
= 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 anTATUS
100MHz SPAN
B KeyslghlSpecllumAnalyzel AP2022.8.16,27465/44383, == E
1 |son bpc | | | SENSE:NT] | HLIGN HUTO [02:00:19 PMOCE 12, 2023 F
|§enter Freq 2.415000000 GH=z | #Avg Type: R TRACE[T2 555 6 requency
PNO: Wide 5 Trig: Free Run Avg|Hold:: >1DD!1DD TYPE|M iy
IFGain:Low Atten: 20 dB DET|P
Auto Tune
Ref Offset 21.64 B
10 deidiv. Ref 30.00 dBm
Log
Center Freq
200 2.415000000 GHz
10.0
StartFreq
. 2.400000000 GHz
-on Stop Freq
2.430000000 GHz
-20.0
CF Step
o 3.000000 MHz
Auto Man
-40.0
Freq Offset
50,0 o Hz
-B0.0
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
MSG %STATUS
30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R14932101-E2a DATE: 2024-03-28

FCC ID: C3K2036 IC: 3048A-2036
BN Keysight Spectrum Analyzer - AP2022.8.16,27465/44389, =~ i;
L 1 RF [soQ bc | | [ SENSE:INT| [ ALIGN AUTO [02:02:01 PMOct 12,2023 £
[Center Freq 2.445000000 GHz | #Avg Type: RMS TRACE[T- 555 6 requency
PNO: Wide 5 1rg: FreeRun Avg|Hold:>100/100 TVPE] Eﬂ i v
IFGain:Low Atten: 20 dB DET]
Auto Tune
Ref Offset 21.64 dB
10 dBidiv -~ Ref 30.00 dBm
Log
Center Freq
200 2.445000000 GHz
10.0
StartFreq
oo 2.430000000 GHz
o Stop Freq
2.460000000 GHz
20,0
CF Step
e 3.000000 MHz
Auto Man
-a0.0
Freq Offset
-50.0 o Hz
50,0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG %STATUS
30MHz SPAN, SEGMENT 2 OF 3
BB Keysight Spectrum Analyzer - AP2022.8 16,27465/44389, == -::
L 1 RF [son bc | | | SENSE:INT]| | ALIGN AUTO [02:06:29 PMOct 12, 2023
[Center Freq 2.475000000 GHz | #Avg Type: RMS TRACE[TT03 35 6 Frequency
PNO: Wide (0 1rg: Free Run Avg|Hold:>100/100 TYPE|M iy
IFGain:Low Atten: 20 dB peT|P
Auto Tune
Ref Offset 21.64 dB
10 deidiv.~ Ref 30.00 dBm
Log
Center Freq
200 2.475000000 GHz
10.0
StartFreq
oo 2.460000000 GHz
o Stop Freq
2.490000000 GHz
200
CF Step
= 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0 0 Hz
50,0
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG anTATUS
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

CHAIN 1
BBl Keysight Spectrum Analyzer - AP2022.816,27465/44389, == .ﬁ_.
L 1 RF |soq bC | | | SENSE:INT] | ALIGN AUTO [03:38:13 PMOct 12, 2023 =
[Center Freq 2.440000000 GHz . Avg Type: Log-Pwr TRACE[TT03 75 6 requency
PNO: Fast o 1rig: FreeRun Avg|Hold:>100/100 TYPE| ;’! A
IFGain:Low Atten: 20 dB DET
Auto Tune
Ref Offset 21.64 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 Y 2.440000000 GHz
10.0
StartFreq
oo nzsqen) | 2.390000000 GHZ
o Stop Freq
2.490000000 GHz
200
CF Step
= 10.000000 MHz
Auto Man
-40.0 pdem
Freq Offset
500 0 Hz
0.0
Start 2.39000 GH=z Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG %STATUS
100MHz SPAN
BB Keysight Spectrum Analyzer - AP2022.8 16,27465/44389, = e
L 1 RF |soe bpc | | | SENSE:NT] | ALIGN AUTO [03:35:14 PMOct 12, 2023 E
[Center Freq 2.415000000 GHz | #Avg Type: RMS TRACE[T2 5755 6 requency
PNO: Wide ., 1rg: Free Run Avg|Hold:>100/100 TYPE g" AARAAAA
IFGain:Low Atten: 20 dB DET]
Auto Tune
Ref Offset 21.64 B
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 2.415000000 GHz
10.0
StartFreq
. 2.400000000 GHz
-on Stop Freq
2.430000000 GHz
200
CF Step
o 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0 o Hz
0.0
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)

MSG

Eb STATUS

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R14932101-E2a DATE: 2024-03-28

FCC ID: C3K2036 IC: 3048A-2036
BN Keysight Spectrum Analyzer - AP2022.8.16,27465/44389, =~ i;
L 1 RF [soQ bc | | [ SENSE:INT| [ ALIGN AUTO [03:26:03 PMOct 12, 2023 £
[Center Freq 2.445000000 GHz | #Avg Type: RMS TRACE[1TZ" 6 requency
PNO: Wide 5 1rg: FreeRun Avg|Hold:>100/100 TVPE] Eﬂ i v
IFGain:Low Atten: 20 dB DET]
Auto Tune
Ref Offset 21.64 dB
10 dBidiv -~ Ref 30.00 dBm
Log
Center Freq
200 2.445000000 GHz
10.0
StartFreq
oo 2.430000000 GHz
o Stop Freq
2.460000000 GHz
20,0
CF Step
e 3.000000 MHz
Auto Man
-a0.0
Freq Offset
-50.0 0 Hz
50,0
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[Center Freq 2.475000000 GHz | #Avg Type: RMS TRACE[TT03 35 6 Frequency
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Auto Tune
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200 2.475000000 GHz
10.0
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o Stop Freq
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= 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0 0 Hz
50,0
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DATE: 2024-03-28

FCC ID: C3K2036 IC: 3048A-2036
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.

9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

CHAIN 0
Bl NPuurIr;ZZrisf AR TS Limit Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.378 31 0.1172 0.4 -0.2828
DH3 1.630 14 0.2282 0.4 -0.1718
DH5 2.872 8 0.2298 0.4 -0.1702
s NPuurIr:;esrisf AYRERL TS Limit Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(msec) (sec)
seconds
GFSK AFH Mode
DH1 0.378 7.75 0.02930 0.4 -0.3707
DH3 1.63 3.5 0.05705 0.4 -0.3430
DH5 2.872 2 0.05744 0.4 -0.3426
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i e = ) 3 e [
[ & [s I [_senseanT] ALIGN AUTO __[02:43:11 PMOCt 12,2023 [ ® I SENSEINT] [ ALIGNAUTO [0256:52PHOct 12,2023
enter Freq 2. 441000000 GHz Trig Delay-100.0 s #Avg Type: RMS TRAGE[T> 35 5 Frequency Center Freq 2. 441000000 GHz | Trig Delay-200.0 s~ #Avg Type: RMS Tece[ 5 5|  Frequency
PNO: Wide —— 1"ig: Video s PNO: Wide —— 11g: Video e st
IFGainilow  #Atten: 40 dB o7 [Fodinlow  #Atten: 40 dB o7
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s [ = s
[ e e T=To] B e s =&
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PNo-Wide == Trig: Video el e == Trig: FreeRun
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= Tgsrares = [

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH5
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CHAIN 1
Pulse NPuuT;Zirisf Average Time | .o | Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.379 31 0.1175 0.4 -0.2825
DH3 1.632 14 0.2285 0.4 -0.1715
DH5 2.872 8 0.2298 0.4 -0.1702
Al NPuurInstt)airizf AU VIS Limit Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(msec) (sec)
seconds
GFSK AFH Mode
DH1 0.379 7.75 0.02937 0.4 -0.3706
DH3 1.632 3.5 0.05712 0.4 -0.3429
DH5 2.872 2 0.05744 0.4 -0.3426
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Keysight Spectrum Analyzer - AP20228.16,27465/44389, =SR] Keysight Spectrum Analyzer - AP20228.16,27465/44385, =S
L | r [s02 oc I T sensen] ALIGN AUTO__[03:46:25 PM Ot 12,2023 L [ ® [s0a oc SENSEINT] [ ALIGNAUTO [0353:31 PH Ot 12,2023
enter Freq 2.441000000 GHz | TrigDelay-1000ps  #Avg Type: RMS Tucelisassg|  Frequency [Center Freq 2.441000000 GHz | Trig Delay-200.0 s~ #Avg Type: RMS el o35 | Frequency
PNo- Wide == Trig: Video el PNO: Wide == Trig: Video T
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerlP
AMKr1 379.0 i) AutoTune AMKr1 1.632 ms| Auto Tune|
[ggeic_Ref 30.00 dBm -1.41 dB {9 gerdiv__Ref 30.00 dBm 0.07 dB
CenterFreq| CenterFreq
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s [ = T,
B8 eysight Spectrum Analyzer - AP20228.16,27465/44389, T=e i Analyzer - AP20225.16 27465/ 4385, [
L[ r_ [soa oc I [_sensean] ALIGN AUTO __[03:14:48 PMOGt 12,2023 L[ w  [sa bC | SENSENT] [ ALGNAUTO _[03:46:51 PHOCt 12,2023
enter Freq 2.441000000 GHz Trig Delay400.0 s #Avg Type: RMS sc| Frequency [Center Freq 2.441000000 GHz #Avg Type: RMS Frequency
PNO: Wide —— 1"ig: Video s it PNO: Wide —— 11ig: Free Run it iy
IFGain:Low  #Atten: 40 dB o=tlP IFGain:Low  #Atten: 40 dB oerlP
Auto Tune Auto Tune|
AMkr1 2.872 ms} Ref Offset21.64 dB
10 didiv  Ref 30.00 dBm 0.23 dB 10 dB/div  Ref 30.00 dBm
Log Log
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IFGain:Low  #Atten: 40 dB o=tlP IFGain-low  #Atten: 40 dB osrl?
Auto Tune| Auto Tune,
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0c
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00 fogibobebto e et et kbl el et bt e " H ! |
300 1_005505’;?; | WEAPANIEN e L W L .‘-A‘JH‘J).' SN (iF ¥ “Jm Ul L(J\\“I:J . 1‘0055505;%2
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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 5 (1001 pts)
sc Tgsmms, = [

NUMBER OF PULSES IN 3.16 SECOND

OBSERVATION PERIOD — DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH5
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9.6.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

CHAIN 0

DH Packet Pulse [Number of | Average Time Limit Margin
Width Pulses in | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.376 30 0.1128 0.4 -0.2872
3DH3 1.616 15 0.2424 0.4 -0.1576
3DH5 2.86 8 0.2288 0.4 -0.1712

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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Keysight Spectrum Analyzer - AP20228.16,27465/44389, =SR] Keysight Spectrum Analyzer - AP20228.16,27465/44385, =S
L | r [s02 oc [ T sensen] ALIGN AUTO__[02:53:21 PMOGt 12,2023 L | [s0a 0C SENSEINT] T Ao aUTo PHOCt 12,2023
enter Freq 2.441000000 GHz ] Trig Delay-100.0ps  #Avg Type: RMS TRACE[T> 345 § Frequency Center Freq 2.441000000 GHz | Trig Delay-200.0ps  #Avg Type: RMS TACE 55 6 Frequency
PN Wide = Trig: Video T s PNO: Wide —»— Trig: Video T | Wk
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerlP
AMKr1 376.0 ) AutoTune AMKr1 1.616 ms| Auto Tune|
[ggeic_Ref 30.00 dBm 0.56 dB {9 gerdiv__Ref 30.00 dBm -0.31 dB
CenterFreq| CenterFreq|
el 2.441000000 GHz] » 2.441000000 GHz|
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9 oL gl o]
- 100
Stop Freq Stop Freq|
2.441000000 GHz] 2.441000000 GHz|
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100 400
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Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 p!s)J
s [ = T,

PULSE WIDTH - 3DH1

PULSE WIDTH - 3DH3
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enter Freq 2.441000000 GHz Trig Delay-4000ps  #Avg Type: RMS sc| Frequency [Center Freq 2.441000000 GHz #Avg Type: RMS Frequency
PNO: Wide —— 1"ig: Video s it PNO: Wide —— 11ig: Free Run it iy
IFGain:Low  #Atten: 40 dB o=tlP IFGain:Low  #Atten: 40 dB oerlP
Auto Tune Auto Tune|
AMkr1 2.860 ms} Ref Offset21.64 dB
10 didiv  Ref 30.00 dBm 0.43 dB 10 dB/div  Ref 30.00 dBm
Log Log
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PNO: Wide —— Trig: FreeRun TYPE| s PN Wide == Trig: FreeRun veelv W
IFGain:low  #Atten: 40 dB oerlP IFGainiLow  #Atten: 40 dB oeTlP
Auto Tune| Auto Tune|
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[ ﬂ l L ‘ l 1 “ l ﬂ n ‘ L 2441000000 GHz ‘ ‘ ‘ 2.441000000 GHz
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| . . I |
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CHAIN 1

DH Packet Pulse [Number of | Average Time Limit Margin
Width Pulses in | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.377 32 0.12064 0.4 -0.2794
3DH3 1.624 14 0.22736 0.4 -0.1726
3DH5 2.872 8 0.22976 0.4 -0.1702

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.
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Keysight Spectrum Analyzer - AP20228.16,27465/44389, =SR] Keysight Spectrum Analyzer - AP20228.16,27465/44385, =S
L | r [s02 oc I T sensen] ALIGN AUTO__[03:49:52 PM Ot 12,2023 L | ® [s08 0C SENSEINT] [ AlGNAUTO [03:57:15PM0ct 12,2023
enter Freq 2.441000000 GHz ] Trig Delay-100.0ps  #Avg Type: RMS TRACE[T5 345 § Frequency Center Freq 2.441000000 GHz | Trig Delay-200.0ps  #Avg Type: RMS TACE 255 6 Frequency
PN Wide = Trig: Video T s PNO: Wide —»— Trig: Video T | Wk
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerlP
AMKr1 377.0 ) AutoTune AMKr1 1.624 ms| Auto Tune|
[ggeic_Ref 30.00 dBm 0.40 dB {9 gerdiv__Ref 30.00 dBm 1.96 dB
CenterFreq| CenterFreq|
el 2.441000000 GHz] » 2.441000000 GHz|
100 100
StartFreq| StartFreq|
S 2.441000000 GHz] o N 2.441000000 GHz|
v
9 mwouw] "
oo StopFreq 0o I StopFreq
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0o 20
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100 400
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00 600
ICenter 2441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 p!s)J
s [ = T,
B KeysigntSpectrum Amslyzer~ AP2022516,27465/44369, T=e 7 i Analyzer - AP20225.16 27465/ 4385, [
L] ®_[sa oc I T_sensean] ALIGN AUTO__[03:44:13 PM Ot 12,2023 L ® Jsoa oc] I SENSEINT] [ AlGNAUTO [0350:17 P0G 12,2023
enter Freq 2.441000000 GHz Trig Delay400.0 s #Avg Type: RMS sc| Frequency [Center Freq 2.441000000 GHz ] #Avg Type: RMS el 5 5g|  Freduency
PNO: Wide —— 1"ig: Video s i PNO: Wide —— 11ig: Free Run it iy
IFGain:Low  #Atten: 40 dB o=tlP IFGain:Low  #Atten: 40 dB oerlP
Auto Tune Auto Tune
AMkr1 2.872 ms} Ref Offset21.64 dB
10 didiv  Ref 30.00 dBm 0.34 dB 10 dB/div  Ref 30.00 dBm
Log Log
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20 T T 2.441000000 GHz| 20 T —aid| 2441000000 GHZ|
10 10 HH
StartFreq StartFreq
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‘ (2 mow
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0 Freq Offset| - Freq Offset|
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- 600
ICenter 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 ptsy
s gsmans s [
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L[ r_[soa oc I [_sensean] ALIGN AUTO __[03:57:47 PMOGt 12,2023 = L m o oc [ eeneeany ALTCHATTO [ 06:08:25 A o OF, 2023 v
enter Freq 2.441000000 GHz ) #Avg Type: RMS TRACE] 56 requency [Center Freq 2.441000000 GHz | #Avg Type: RMS TRACE[| - 345 6 requency
Wide = Trig: FreeRun TYPE| Wi Nz e Trig: Free Run e
IFGain:Low  #Atten: 40 dB o=tlP IFGain-low  #Atten: 40 dB osrl?
Auto Tune| Auto Tune
Ref Offset 21.64 dB Ref Offset 1157 o8
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Log Log
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0 i T T || 2441000000 GHz| 200 I B 2.441000000 GHz
10 }
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- 2441000000 GHz i . | I 2441000000 GHz
o I StopFreq e ) StopFreq
L J ” j ] Jx ‘ J ‘ | ‘ 2.441000000 GHz | | ‘ ‘ 1l il 2441000000 GHz
200 ferrivety A st b g N A kg et Pt bty e i |
00 1 comrtep) Y .,LH % ATPSRTHIA PR LU 1 P \.p.mLu,.un el e et St il 1‘005035;%2
lAuto Man| lAuto Man
100 e
0 Freq Offset o FreqOffset
0Hz| 0Hz
00 6o
[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 5 (1001 pts)
sc Tgsmms, = [

NUMBER OF PULSES IN 3.16 SECOND NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3 OBSERVATION PERIOD - 3DH5
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REPORT NO: R14932101-E2a DATE: 2024-03-28
FCC ID: C3K2036 IC: 3048A-2036

9.7. OUTPUT POWER

LIMITS

§15.247 (b) (1)
RSS-247 (5.4) (b)

The maximum SISO antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.
For MIMO the gain is >6dBi, therefore the limit is reduced by the amount of the gain >6dBi, in
this case 1.81dB.

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

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts The EUT supports AFH thus the limit used is 125mW for all modes.

TEST PROCEDURE

Measurements perform using a wideband RF power meter.

The cable assembly insertion losses of 23.70 dB (including 20.20dB pad and 3.5 dB cable) for
C0 and 22.60 dB (including 20.16dB pad and 2.56 dB cable) for C1 were entered as offsets in
the power meter to allow for a peak reading of power.

The power output was measured on the EUT antenna port using SMA cable with 20dB

attenuator connected to a power meter via wideband power sensor. Peak output power was
read directly from power meter.
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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

9.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

CHAIN 0
Tested By: | 33499/44389
Date: 2023-12-19
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 19.29 21 -1.71
Middle 2441 19.50 21 -1.50
High 2480 18.63 21 -2.37
CHAIN 1
Tested By: | 33499/44389
Date: 2023-12-19
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 19.12 21 -1.88
Middle 2441 19.22 21 -1.78
High 2480 17.72 21 -3.28
2Tx
Tested By: | 33499/44389
Date: 2023-12-19
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 18.43 19.19 -0.76
Middle 2441 17.92 19.19 -1.27
High 2480 17.61 19.19 -1.58
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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

9.7.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

CHAIN 0
Tested By: | 33499/44389
Date: 2023-12-19
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 18.37 21 -2.63
Middle 2441 18.41 21 -2.59
High 2480 17.26 21 -3.74
CHAIN 1
Tested By: | 33499/44389
Date: 2023-12-19
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 17.85 21 -3.15
Middle 2441 18.21 21 -2.79
High 2480 16.42 21 -4.58
2Tx
Tested By: | 33499/44389
Date: 2023-12-19
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 17.92 19.19 -1.27
Middle 2441 18.00 19.19 -1.19
High 2480 16.04 19.19 -3.15
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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

9.7.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

CHAIN 0
Tested By: | 33499/44389
Date: 2023-12-19
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 17.79 21 -3.21
Middle 2441 17.87 21 -3.13
High 2480 16.78 21 -4.22
CHAIN 1
Tested By: | 33499/44389
Date: 2023-12-19
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 17.20 21 -3.8
Middle 2441 17.60 21 -3.40
High 2480 15.88 21 -5.12
2Tx
Tested By: | 33499/44389
Date: 2023-12-19
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 17.44 19.19 -1.75
Middle 2441 17.73 19.19 -1.46
High 2480 15.73 19.19 -3.46
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DATE: 2024-03-28
IC: 3048A-2036

REPORT NO: R14932101-E2a
FCC ID: C3K2036

9.8. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements perform using a wideband RF power meter.

The cable assembly insertion losses of 23.70 dB (including 20.20dB pad and 3.5 dB cable) for
C0 and 22.60 dB (including 20.16dB pad and 2.56 dB cable) for C1 were entered as offsets in
the power meter to allow for an average reading of power.

The power output was measured on the EUT antenna port using SMA cable with 20dB
attenuator connected to a power meter via wideband power sensor. Gated average output

power was read directly from power meter.

9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: | 33499/44389
Date 2023-12-19
Channel Frequency | Average Power |Average Power|Average Power
SISO Chain 0 SISO Chain 1 MIMO 2Tx
(MHz) (dBm) (dBm) (dBm)
Low 2402 19.09 18.90 18.27
Middle 2441 19.30 19.02 17.74
High 2480 18.43 17.49 17.39

9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: | 33499/44389
Date 2023-12-19
Channel Frequency | Average Power | Average Power|Average Power
SISO Chain 0 SISO Chain 1 MIMO 2Tx
(MHz) (dBm) (dBm) (dBm)
Low 2402 14.21 14.31 14.84
Middle 2441 14.76 14.84 15.55
High 2480 14.08 13.10 13.16
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REPORT NO: R14932101-E2a

FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

9.8.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: | 33499/44389
Date 2023-12-19
Channel Frequency | Average Power | Average Power|Average Power
SISO Chain 0 SISO Chain 1 MIMO 2Tx
(MHz) (dBm) (dBm) (dBm)
Low 2402 15.06 14.50 14.85
Middle 2441 15.26 14.90 15.54
High 2480 14.07 13.09 13.18
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REPORT NO: R14932101-E2a DATE: 2024-03-28
FCC ID: C3K2036 IC: 3048A-2036

9.9. CONDUCTED SPURIOUS EMISSIONS - AUTHORIZED BAND

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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REPORT NO: R14932101-E2a

FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

9.9.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

CHAIN 0 SPURIOUS EMISSIONS, NON-HOPPING

sTaTus

B KeyvightSpectrum Amalyzer - AP2022516,27465/44369, To et B 3 T=Te]
[ & [sia oc [ senseant ALIGNAUTO _[04:25:01 PMOGE 16,2023 Frequency L | ® [soa oc | I SENSEINT] [ AIGNAUTO [o4i26:41 PMOGt18, 2023 Frequency
. #Avg Type: RMS TRACE[TD3 45 6 q 30, #Avg Type: RMS TRACE[TD355 6
enter Freq 2400000000 GPHZ G = Trig: FreeRun ‘AvglHold: 100/100 ™ } v e PNO: Fast == Trig: Free Run AvglHold: 10/10 e
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerlP
RefOfet237 @B MKkr1 2.402 160 GHZ Auto Tune et Offeet27 4B MKr4 23.869 2 GHZ] Auto Tune
19 geidiy_Ref 30.00 dBm 13.245 dBm 19 geidy_Ref 30.00 dBm -19.292 dBm
20 6 Center Freq| 0. CenterFreq|
100 2.400000000 GHz| 00 13015000000 GHez|
100 . o¢ —
100 00
StartFreq| . StartFreq|
a0 2.392500000 GHz| e 30.000000 MHz|
00 00
400 400
. Stop Freq . Stop Freq|
) 2.407500000 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|
R S L T FUNCTO Man Man
N T 2402160 GHz 13.245 dBm 1N T 24024 GHz 12.477 dBm
2 N f 2400000GHz  -28.160 dBm 2 N f 48040GHz  -26516dBm
3N f 2399025GHz  -26773dBm FreqOffset 3 N f 72060GHz  -24678 dBm FreqOffset
4 7 OHz -5 N f 238692GHz  -19.292dBm oHz
6 | 6 |
7 7
8 8
9 9
10 N 10 bl
1 - 1 o
se starus s status
LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL
pectrum Analyzer - AP2022.8:16,27465/44389, [E=E=n im Analyzer - AP2022.8.16,27465/44389, [E=N[E=R]
L] r_[s0a oc [ senseanT ALIGN AUTO__[04:35:51 PMOGE 16,2023 = L ® [s0a oc | SENSEINT] [ Alnamo ] 16,2023 =
enter Freq 2.441000000 GHz wg Type: RMS TRACE] 56 requency [Start Freq 30.000000 MHz | #Avg Type: RMS TRACE[T 35 6 requency
PNO:Wide 5= Trig: Free Run AvglHold: 1001100 el PNO: Fast —»— Trig: Free Run Avg|Hold: 10/10 ™ |
IFGain:Low #Atten: 40 dB oetlP IFGain:Low #Atten: 40 dB oeT/P
Ref Offset 237 dB Mkr1 2.441 165 GHZ] Auto Tune erometzer s Wiird 25535 0 G Auto Tune|
[19gBiciv__Ref 30.00 dBm 13.790 dBm 10 d3idiv__Ref 30.00 dBm -19.283 dBm
og
CenterFreq| 20 < - CenterFreq|
200 2.441000000 GHz| 0 GHe|
9
100 .
StartFreq . StartFreq|
0.00 2.433500000 GHz @0 i ) 30.000000 MHz|
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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
1N T 24413 GHz 13447 dBm
2 N f 48820 GHz 27.176 dBm
- FreqOffset 3N f 7.323 0 GHz 27.023 dBm FreqOffset
o 0HZ -5 N f 25.539 0 GHz 19.283 dBm 0 Hz|
s
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|
BN Keysight Spectrum Analyzer - AP2022.8.16,33499/44389, ol e sl (B Keysight Spectrum Analyzer - AP2022.8.16,33499/44389, =R
[ [ senseant ALIGN AUTO__[04:49:37 PM Ot 16, 2023 = L | & Jsa oc] SENSEINT] I To_[o4ss113pHOct 18, 2023 =
enter Freq 2.483500000 GHz X #Avg Type: RMS requency Start Freq 30.000000 MHz . #Avg Ty C 55 requency
Wide = Trig: Free Run Avg|Hold: 100/100 BN Fast == Trig: Free Run AvglHold: 10110 e
IFGainilow  #Atten: 40 dB IFGainilow  #Atten: 40 dB oerlP
M lr E Auto Tune| ™) = Auto Tune|
Ref Offset 23.7 dB Mkr1 2 JSﬂOJSS GHZ Ref Offset 23.7 dB Mkr4 25.571 75 GHZ
[9geidly__Ref 30.00 dBm 12.370 dBm 10 geidly__Ref 30.00 dBm -18.853 dBm)|
T
20 . CenterFreq| 200, < CenterFreq|
10.0 2.483500000 GHz| 0 GHe|
000 00
10.0 - 0o =
StartFreq| [ StartFreq|
200 <> 2.476000000 GHz| 200 ( O 30.000000 MHz|
100 00 s
40.0 0.0
o Stop Freq - Stop Freq|
. 2491000000 GHz| - 26000000000 GHz
00 600
Center 2.483500 GHz Span 15.00 MHz, 'Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts] 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
Auto Man| Auto
N 2480 155 GHz 12370 dBm 1N B 2480 3 GHz 11.751 dBm
2 N i 2484910GHz  -26.306 dBm 2 N f 49600GHz  -25764dBm
3N f 2483500GHz  -27.660 dBm FreqOffset 3 N f 74400GHz  -27.795dBm FreqOffset
4 OHz ma N f 256716GHz  -18.853 dBm 0Hz
5 = 5 E
6 6
7 7
8 8
9 9
10 10
11 - 1" 3

sTATUS|

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

CHAIN 0 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

B Koyram specoam Ay - APROTER T8 T3 00 =T 3 =10 s
L NE T SENSEINT] ALIGN AT [01:31:12 PHOGt 12,2025 Frequency L [ ® [s0a oc [ senseant ALIGNAUTO _[01:32:26 PMOGE 12,2023 Frequency
q 2. #Avg Type: RMS TRACETI 5345 6 7 Vg Type: RMS TRACE[. 2315
Center Freq 2400000000 6Hz "1 1 e run AvglHold: 100/100 ™ ‘| Sli s L T - Trg:Freeun ‘AvglHold: 100/100 T
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oetP
Auto Tune| Auto Tune|
> 280G 78 02
Ref Offset 21.64 dB Mkr1 2.406 180 GHzj Ref Offset 21,64 dB Mirt 2,478 025 GHz
19 geidy_Ref 30.00 dBm 19.284 dBm 19 geidiy_Ref 30.00 dBm 19.995 dBm
0. . CenterFreq 200 CenterFreq
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100 400
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2392600GHz  -27.643dBm FreqOffset 3N f 2483500GHz  -30.348 dBm FreqOffset
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REPORT NO: R14932101-E2a

FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

CHAIN 1 SPURIOUS EMISSIONS, NON-HOPPING

B KeyvightSpectrum Amalyer - AP2022316 33499/ 44369, =le] B 3 T=le|
(- oc [ senseant ALIGNAUTO _[05:14:42 PMOGE 18,2023 Frequency L | ® [soa 0C I SENSEINT] [ AiGNAUTO [05:15:24 M Oct 18,2023 Froquency
#Avg Type: RMS TRACE[TD3 45 6 #Avg Type: RMS TRaCE[T355 6
enter Freq 2.400000000 GHz "1 i Free un ‘AvglHold: 100/100 T St O e Trig: FreeRun AvglHold: 10/10 ™ I
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerlP
Auto Tune| YL Auto Tune|
Ref Offset 22.48 dB Mkr1 2 -102 160 GHz Ref Offset 22.48 dB Mkr4 23.618 ”6 GHz|
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#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) « i »
= starus sa status
B Keysignt Spectrum Anslyzer - AP2022.8.16,33499/44369, (oo s [BE Keysigh Spectrum Analyzer - AP20228.16.33499/44369, =15
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REPORT NO: R14932101-E2a
FCC ID: C3K2036

DATE: 2024-03-28
IC: 3048A-2036

CHAIN 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

[BE Keysight Spectrum Analyzer - AP20228.16,27465/44389, L= lla =3 Lo & )
L NE T SENSEINT] ALTGN AUTO__[03:12:31 PM0ct 12,2023 Froquency L [ ® [s0a oc [ senseant ALIGN AUTO__[03:13:43 PM Ot 12,2023 Frequency
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FCC ID: C3K2036

9.9.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION
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CHAIN 0 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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