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REPORT NO: R14964467-E3 DATE: 2024-11-06
FCC ID: 2AT4VSKOLL IC: 26629-SKOLL

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Alps Electric (Ireland) Ltd.
Clara Road, Millstreet Town, P51 XC56
Ireland
EUT DESCRIPTION: Tracking Device
MODEL: Skoll
SERIAL NUMBER: CD:DF:C6:31:38:83, 6462529, 2EE-03029AA

SAMPLE RECEIPT DATE: 2023-11-27, 2024-03-21

DATE TESTED: 2023-12-26 TO 2024-04-08
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 Prepared By:
For UL LLC By:
2 P T M
Jlttnlee” Y >
Mike Antola Charles Moody
Staff Engineer Engineer
Consumer, Medical and IT Segment Consumer, Medical and IT Segment
UL LLC UL LLC
Page 5 of 50
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



REPORT NO: R14964467-E3
FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

2. TEST RESULTS SUMMARY

This report contains 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)
2) Worst-case data rates (see section 6.5)

purposes only

FCC Clause | ISED Clause Requirement Result Comment

Reporting ANSI C63.10 Section

See Comment Duty Cycle purposes only 11.6.

) RSS-GEN 6.7 99% OBW Reporting ANSI C63.10 Section
purposes only 6.9.3.

15.247 (a) (2) RSS-247 5.2 (a) |6dB BW Compliant None

15.247 (b) (3) RSS-247 5.4 (d) | Output Power P

See Comment Average power Reporting Per ANSI C63.10,

Section 11.9.2.3.2.

15.247 (e) RSS-247 5.2 (b) |PSD

15.247 (d) RSS-247 5.5 Conducted Spurious Emissions Compliant None

15209, 15205 | o0 CEN 89 I Ragiated Emissions

15.207 RSS-Gen 8.8 AC Mains Conducted Emissions  |N/A EUT is Battery

Powered

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

Address ISED CABID | ISED Company Number | FCC Registration
Building:
O | 12 Laboratory Dr 2180C
RTP, NC 27709, U.S.A
uUS0067 825374
Building:
2800 Perimeter Park Dr. Suite B 27265
Morrisville, NC 27560, U.S.A
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REPORT NO: R14964467-E3 DATE: 2024-11-06
FCC ID: 2AT4VSKOLL IC: 26629-SKOLL

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%
RF output power, conducted 01_de d%(ail))
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%.

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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REPORT NO: R14964467-E3 DATE: 2024-11-06
FCC ID: 2AT4VSKOLL IC: 26629-SKOLL

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a level tracking device that contains a BLE radio and a radar transmitter. This report
covers the full emissions testing of the BLE radio.

6.2. MAXIMUM OUTPUT POWER

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

Frequency Output Output
Range Mode Power Power
(MHz) (dBm) (mW)

2402-2480 |BLE 1Mbps 5.43 3.49

2402-2480 |BLE 2Mbps 5.43 3.49

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

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

The radio utilizes an PCB antenna, with a maximum gain of -2.35 dBi.

6.4. SOFTWARE AND FIRMWARE
The EUT has an HVIN of 1AD-MA00055 and an FVIN of 2.0.0.
6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz and above 18 GHz were performed with the EUT set to
transmit at the channel with highest power spectral density as worst-case scenario.

Band edge and radiated emissions between 1GHz and 18 GHz were performed with the EUT set
to transmit at the highest power on low and high channels for band edge as well as middle
channel for radiated spurious emissions. Band edge was performed on both supported data
rates. For spurious emissions between 1 and 18GHz, only 1Mbps was tested as a worst case
data rate, based on worst-case average power and PSD.

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

As provided by the client, the EUT only supports 1Mbps and 2Mbps data rates. Therefore only
these data rates were used for testing.
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REPORT NO: R14964467-E3
FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

6.6.

DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop Lenovo T14 PF4FKY5C -
1/0 CABLES
/0 Cable List
# of Cable
C:I;Ie Port Identical Co_rlr_ne:tor Cable Type Length Remarks
: Ports yp (m)
1 UART 1 6-Pin Non-Shielded | <am | USed toconfigure radio
module
TEST SETUP

EUT was configured using the UART cable and support laptop, prior to testing. For final testing,
the EUT was disconnected from the support laptop and debug cable.

SETUP DIAGRAMS

Please refer to R14964467-EP2 for setup diagrams
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REPORT NO: R14964467-E3 DATE: 2024-11-06
FCC ID: 2AT4VSKOLL IC: 26629-SKOLL

7. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10-2020 Subclause -11.8.1

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

Output Power: ANSI C63.10-2020 Subclause -11.9.1.2 Method PKPM1 Peak-reading power
meter
ANSI C63.10-2020 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement
using a gated RF average-reading power meter)

PSD: ANSI C63.10-2020 Subclause -11.10.2 Method PKPSD (peak PSD)

Conducted emissions non-restricted frequency bands: ANSI C63.10-2020 Subclause -11.11
and 6.10.4

Radiated emissions restricted frequency bands: ANSI C63.10-2020 Subclause -11.12.1 and
6.10.5, 6.3 to 6.6.
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REPORT NO: R14964467-E3
FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

8. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment Used - Wireless Conducted Measurement Equipment
Equipment ID [Description Manufacturer| Model Number | Last Cal. [ Next Cal.
Common Equipment
Conducted Room 2
Keysight
90410 Spectrum Analyzer Technologies N9030A 2023-06-14|2024-06-14
Fisher
238710 Environmental Meter Scientific 15-077-963 2023-06-27]2024-06-27
Real-Time Peak Power Sensor
211057 50MHz to 8GHz Boonton RTP5000 2023-08-01[2024-08-01
SOFTEMI Antenna Port Software UL Version 2022.8.16 NA NA
Power Software| Boonton Power Analyzer Boonton Version 3.0.13.0 NA NA
Equipment
ID Description Manufacturer | Model Number | Last Cal. | Next Cal.
Common Equipment
Attenuators
SMA Coaxial 10dB Attenuator
**226561 25MHz-18GHz CentricRF C18S2-10 2023-02-16|2024-02-16
Cables
cBLoso | SMAMaleto SMA Male Cable Using|  p,giomack | Sucoflex 104PEA |2023-06-27(2024-06-27
PE-P141 Coax - 12
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville — Chamber 1)
Equip. ID Description Manufacturer Model Number Last Cal. Next Cal.
1-18 GHz
Double-Ridged
206211 Waveguide Horn ETS Lindgren 3117 2023-04-06 | 2024-04-06
Antenna, 1to 18
GHz
Gain-Loss Chains
91979 Caloos string: - Various Various 2023-05-16 | 2024-05-16
Receiver &
Software
**206496 Spectrum Analyzer Rohde & Schwarz ESW44 2023-03-24 | 2024-03-24
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional
Equipment used
241205 Environmental Meter Fisher Scientific 15-077-963 2023-09-05 | 2025-09-05

**Note: Testing on this equipment was performed prior to the equipment’s calibration expiring.
Therefore, at the time of testing, all equipment was in calibration.
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REPORT NO: R14964467-E3
FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

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

Chamber 2)
Eo:glp. Description Manufacturer/Brand Model Number Last Cal. Next Cal.
0.009-30MHz
135144 Active Loop ETS-Lindgren 6502 2024-01-24 | 2025-01-24
Antenna
30-1000 MHz
159203 Fiybrid Broadoand | sunol Sciences Corp. JB3 2024-03-05 | 2026-03-05
ntenna
1-18 GHz
Double-Ridged
86408 Waveguide Horn ETS Lindgren 3117 2023-06-19 | 2025-06-19
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: . .
91975 0.009-30MHz Various Various 2023-06-06 | 2024-06-06
Gain-loss string: . .
91978 25-1000MHz Various Various 2023-06-06 | 2024-06-06
91977 fggﬂ‘z’ss string: 1- Various Various 2023-06-06 | 2024-06-06
Gain-loss string: . .
136042 18-40GHz Various Various 2023-06-06 | 2024-06-06
Receiver &
Software
197954 Spectrum Analyzer Rohde & Schwarz ESW44 2024-03-05 | 2025-03-05
72823 Spectrum Analyzer Agilent E4446A 2023-06-27 | 2024-06-30
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional
Equipment used
200540 ,\E/I”e‘;'erf”me”ta' Fisher Scientific 15-077-963 | 2023-07-19 | 2025-07-19
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REPORT NO: R14964467-E3

FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

9. ANTENNA PORT TEST RESULTS

9.1.

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

KDB 558074 Zero-Span Spectrum Analyzer Method.

Mode

ON Time
B
(ms)

Period
(ms)

Duty Cycle
X
(linear)

Duty
Cycle
(%)

Voltage
Duty Cycle
Correction

Factor
(dB)

RMS Duty
Cycle
Correction
Factor

(dB)

BLE 1Mbps

0.392

0.626

0.626

62.62

4.07

2.03

BLE 2Mbps

0.206

0.624

0.330

33.01

9.63

4.81

i Analzer - AP2U228 16 B3S02MOR P XeyeightSpectrum Analyze - AP2022316 85502 MOR.CONZ To o
5 % [s0a_oc [ senseant] ALIGN AUTO = . R [500 oc | I SENSEINT] [ auowauro  [091231 .
enter Freq 2.440000000 GHz ] #Avg Type: RMS requency [Center Freq 2.440000000 GHz ] #Avg Type: RMS TRA Tequency
PNO: Fast = Trig: Free Run AvglHold: 11 PNO Fast == Trig: Free Run AvglHold: 11
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
0.0 CenterFreq 00 CenterFreq
100 2.440000000 GHz| c 2.440000000 GHz|
00 00
u StartFreq| ! StartFreq|
oo 2.440000000 GHz ’ 2440000000 GHz
Stop Freq| Stop Freq|
2.440000000 GHz| 2.440000000 GHz|
Center 2.440000000 GHz Span 0 Hz CF Step Center 2.440000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (1001 pts) 8.000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (1001 pts) 8.000000 MHz|
z Crow e van ENCToN ute Man)
1 A2 t (A) 3920us (A) _ 2261dB 1 A2 t (8) 2060us (A) 03788
2 N 600.0 us 6.959 dBm 2 N t 5100us -6.429 dBm
8 A2 t (A 6260us (A)  1.684dB FreqOffset 8 A2 t (2 6240us (A)  -0.836dB Freq Offset
4 0Hz, 4 OHz
5 5
6 6
7 7
8 8
9 9
10 10
1 1
= s

DUTY CYCLE BLE 1Mbps MODE

DUTY CYCLE BLE 2Mbps MODE
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REPORT NO: R14964467-E3
FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

9.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS

9.2.1. BLE (1Mbps)

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

1.0512

Middle

2440

1.0529

High

2480

1.0506

[BE Keyeight Spectram Analyzer - AP2022.16 85502 MOR-CONZ == [BE Keysight Spectrum Analyzer - AP20228.16,85502,MOR-CONZ. [
[ 0o oc T senseanT] ALTGN AUTO [08:42:39 AMD: 0 L RE 500 DC T SENSEINT] T TGN AUTO [ 08:48:54 AM Dec 26,2023
[Center Freq 2.402000000 GHz Center Freq: 2402000000 GHz Radio Std: None Frequency Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
—— Trig: FreeRu AvglHold: 20120 —= Trig: FreeRun AvglHold: 2020
#FGain:Low  #Atten: 30 dB Radio Device: BTS #iFGaintow  #Atten: 30 dB Radio Device: BTS
Ref Offset 11.51 dB Ref Offset 1151 dB
10aBidiv__ Ref 20.00 dBm 10 dBidiv___Ref 20.00 dBm
Log Log
o CenterFreq ! CenterFreq
0.00 2.402000000 GHz| 000 2.440000000 GHz|
00 100
00 200
0.0 500
oof w0 |
00 70
Center 2.402 GHz Span 3 MHz, CF Step ICenter 2.44 GHz Span 3 MHz, CF Stej
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kHz| #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300000 kH';
- N lauto Man| N N Auto Man
Occupied Bandwidth Total Power 9.14 dBm Occupied Bandwidth Total Power 9.03 dBm
1.0512 MHz FreqOffset 1.0529 MHz FreqOffset|
Transmit Freq Error 3.539 kHz OBW Power 99.00 % OHz Transmit Freq Error 3.792 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.322 MHz x dB -26.00 dB x dB Bandwidth 1.332 MHz x dB -26.00 dB
vse starus = starus

Keysight Spectrum Ar - AP2022:816,85502 MOR-CON2 =N
L S0a oc | SENSEINT] ALIGN AUTO [08156:56 AMDec 26,2023
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
== Trig: Free Run ‘AvglHold: 20/20
#FGainiow  #Atten: 30 dB Radio Device: BTS
Ref Offset 1151 dB
10 dBidiv Ref 20.00 dBm
Log
! Center Freq

2.480000000 GHz|

Center 2.48 GHz
#Res BW 18 kHz

#VBW 56 kHz

Transmit Freq Error
x dB Bandwidth

usc

Occupied Bandwidth

Total Power

1.0506 MHz
3.456 kHz OBW Power
1.321 MHz xdB

Span 3 MHz.
CF Ste|

#Sweep 100 ms; 300.000 kH';
luto Man|

8.56 dBm
Freq Offset|
99.00 % oM

-26.00 dB

lsratus|
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REPORT NO: R14964467-E3
FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

9.2.2. BLE (2Mbps)

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

2.0496

Middle

2440

2.0499

High

2480

2.0558

kcysgmsmmmmms szuzzusxmmok -CON2 [E=SE K:ys\thivmmm Anaryxy sznzms»ssczmok conz [E= [
[ [ senseanT ALIGN AUTO _[09:07:10 AMDec 26,2023 I SENSEINT] [ ALIGN AUTO__[09:20:00 AMDec 26,2023
enler Fre: 2 402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency Center Freg 2 440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
e == Trig: FreeRun AvglHold: 2020 == Trig: Free Run Avg|Hold: 20/20
#FGain:Low  #Atten: 30 dB Radio Device: BTS #FGainiow  #Atten: 30 dB Radio Device: BTS
Ref Offset 1151 dB. Ref Offset 1151 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
oo CenterFreq| 0o CenterFreq|
0 2402000000 GHz o 2.440000000 GHz
00 100
200 200
00 200
100 00
800 & 1| ‘ |
Center 2.402 GHz Span 6 MHz, CF Stey ICenter 2.44 GHz Span 6 MHz. CF Stej
#Res BW 22 kHz #VBW 68 kHz #Sweep 100 ms| 600.000 kH’: #Res BW 22 kHz #VBW 68 kHz #Sweep 100 ms| 600,000 kH‘;
N N Auto Man| N N Auto Man
Occupied Bandwidth Total Power 8.33 dBm Occupied Bandwidth Total Power 8.02 dBm
2.0496 MHz Freqoffset 2.0499 MHz Freqoffset
Transmit Freq Error 13.059 kHz ~ OBW Power 99.00 % OHe Transmit Freq Error 13.946 kHz ~ OBW Power 99.00 % oHe
x dB Bandwidth 2.490 MHz xdB -26.00 dB x dB Bandwidth 2.454 MHz xdB -26.00 dB
usc status usc. samus

B T ——— (oo s
ALIGN AUTO__[09:26:03 AMDec 26,2023
enler [Center Freq 2.480000000 GHz | 2 480000000 GHz Cenler Freq 2430000000 GHz  Radio Std: None Frequency
Avg|Hold: 20120
EGaintow e 30 a8 Radio Device: BTS
Ref Offset 1151 dB
10 dBidiv Ref 20.00 dBm
Log
100 Center Freq|
00 2.480000000 GHz|
100
200
w00
500
00
Center 2.48 GHz Span 6 MHz. CF Step)
#Res BW 22 kHz #VBW 68 kHz #Sweep 100 ms 600,000 ki
lAuto Man
Occupied Bandwidth Total Power 7.31 dBm
2.0558 MHz Freq Offset|
Transmit Freq Error 13.178 kHz OBW Power 99.00 % OHz
x dB Bandwidth 2.451 MHz xdB -26.00 dB

sTaTUS|

HIGH CHANNEL
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REPORT NO: R14964467-E3
FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

9.3. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
RSS-247 5.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS

9.3.1. BLE (1Mbps)

Channel Frequency

(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low 2402

0.687

0.5

Middle 2440

0.681

0.5

2480

High

0.699

0.5

[B3 Keysight Spectrum Analyzer - AP20225 16 85502 MOR-CON2. (= o s B Keysight Spectrum Analyzer - AP20225.16,35502 MOR-CON2 oo
L b SENSENT ALIGN AUTO _[08:41:44 AMDec 26,2023 L R [s0a bc I SENSENT] [ ALIGNAUTO [08:48:16 AMDec 26,2023
#Avg Type: RMS S IR Frequency Center Freq 2440000000 GHz ] #Avg Type: RMS Tl o5 s g | Frequency
Wi == Trig: FreeRun AvglHold: 2020 TYPE{M i PNo-Wide == Trig: Free Run Avg|Hold: 20/20 e
IFGain:ow  #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB nerlf
Auto Tune| Auto Tune|
Ref Offset 1151 dB Ref Offset 1151 dB.
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
200 2402000000 GHz 20 2.440000000 GHz
06 )
<> StartFreq <> StartFreq|
B W
0 o 2400500000 GHz oo Y 2.438500000 GHz
e Stop Freq| 1o Stop Freq|
2403500000 GHz 2.441500000 GHz
00 CF Step 0. CF Step
: 300.000 kHz{ - 300.000 kHz
Auto Man| Auto Man
. Freq Offset| . Freq Offset|
: 0 Hz| o 0 Hz|
Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
sc status sc: sTatus
B Keyeight Spectram Analyzer - AP20225 16 85502 MOR-CONZ T Ja)
. " [500 OC SenseanT] IGN AUTO_[08:56:20 A Frequency
#Avg Type: RMS Tra
e BB TE L SO00DD0) GPHNé Wide _J Trig: Free Run AvglHold: 20/20
IFGain:Low  #Atten: 40 dB
Auto Tune|
Ref Offset 1151 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|
2.480000000 GHz
StartFreq
\ ¢ 2.478500000 GHz
oo StopFreq
2.481500000 GHz
20
- CF Step)|
300,000 kHez|
lAuto Man|
a0
Freq Offset
0 He|
800
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
usc starus
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REPORT NO: R14964467-E3
FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

9.3.2. BLE (2Mbps)

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

1.140

0.5

Middle

2440

1.134

0.5

High

2480

1.146

0.5

#Res BW 100 kHz

=3

#VBW 300 kHz

Sweep 3.000 ms (1001 pts)

sTATUS|

B8 Keysight Spectrum Analyz (= o s B Keysight Spectrum Analyzer - AP20225.16,35502 MOR-CONZ T le
T [ senseant ALIGN AUTO [ 09:05:50 AMDec 26, 2023 L R [s0a bC I SENSENT] [ ALIGNAUTO [09:17:31 AMDec 26,2023
#Avg Type: RMS ° Frequency Center Freq 2.440000000 GHz ] #Avg Type: RMS = 5|  Frequency
PNO: Wide —»— I7ig: Free Run Avg|Hold: 20120 TYPE[M PNO:Wide == Trig: Free Run Avg|Hold: 20120 TYREIM
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oer|P
Auto Tune| Auto Tune|
Ref Offset 1151 dB Ref Offset 1151 dB
10 dgidiv - Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
CenterFreq CenterFreq
0 2402000000 GHz 20 2.440000000 GHz
StartFreq StartFreq|
S W 2399000000 GHz 0 ¢ ) 2437000000 GHz
e Stop Freq| e Stop Freq|
2405000000 GHz 2.443000000 GHz
200 a0
- CF Step - CFStep
h 600.000 kHz] - 600.000 kHz
Auto Man| |Auto Man
100 00
0 Freq Offset| - Freq Offset|
’ 0 Hz| - 0 Hz|
Center 2.402000 GHz Span 6.000 MHz| Center 2.440000 GHz Span 6.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)
sc status s sTATUS
B Keyight Spectrum Anslyzer - AP20225.16 85502 MOR-CONZ (oo e
L " oc SenseanT] iAo Josasis oeczs e [~ Lo
#Avg Type: RMS TRACE[ T35
ANTEEEAMION0 G,,"'Ng_ Wige == Trig: Free Run AveiHola: 2020 Tvee| ¢
\FGain:Low #Atten: 40 4B oerlP
Auto Tune|
Ref Offset 1151 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|
2.480000000 GHz
StartFreq|
o ) 2477000000 GHz
oo StopFreq
2.483000000 GHz
00 CF Step)|
. 600.000 kHz|
Man|
a0.0 f Lo
. Freq Offset|
’ 0 He|
00
Center 2.480000 GHz Span 6.000 MHz

HIGH CHANNEL
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REPORT NO: R14964467-E3 DATE: 2024-11-06
FCC ID: 2AT4VSKOLL IC: 26629-SKOLL

9.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)

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

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

The cable assembly insertion loss of 1.5 dB (including a 1.5 dB EUT cable) was entered as an
offset in the power sensor software.

The power output was measured on the EUT antenna port using SMA cable connected to a
wideband power sensor. Peak output power was read directly from the power sensor software.
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DATE: 2024-11-06
IC: 26629-SKOLL

RESULTS

9.4.1. BLE (1Mbps)

Tested By: 85502
Date: 2024-04-08
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 5.43 30 -24.570
Middle 2440 5.27 30 -24.730
High 2480 4.95 30 -25.050
9.4.2. BLE (2Mbps)
Tested By: 85502
Date: 2024-04-08
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 5.43 30 -24.570
Middle 2440 5.23 30 -24.770
High 2480 4.96 30 -25.040
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REPORT NO: R14964467-E3 DATE: 2024-11-06
FCC ID: 2AT4VSKOLL IC: 26629-SKOLL

9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

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

The cable assembly insertion loss of 1.5 dB (including a 1.5 dB EUT cable) was entered as an
offset in the power sensor software.

The power output was measured on the EUT antenna port using SMA cable connected to a

wideband power sensor. Gated average output power was read directly from power sensor
software.

Page 20 of 50

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



REPORT NO: R14964467-E3
FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

RESULTS

UL LLC

9.5.1. BLE (1Mbps)

Tested By: 85502
Date: 2024-04-08
Channel Frequency AV power
(MHz) (dBm)
Low 2402 5.23
Middle 2440 5.04
High 2480 4.76
9.5.2. BLE (2Mbps)
Tested By: 85502
Date: 2024-04-08
Channel Frequency AV power
(MHz) (dBm)
Low 2402 5.24
Middle 2440 5.04
High 2480 4.76
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REPORT NO: R14964467-E3 DATE: 2024-11-06
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9.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
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FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

9.6.1. BLE (1Mbps)

Channel

Frequency
(MHz)

PSD

(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-8.611

8

-16.61

Middle

2440

-8.904

8

-16.90

High

2480

-9.389

8

-17.39

o Krysghtsp ectrum Anal mg Amzles.zsm MOR-CON2

==y Fora pem e szuzznssssazMoR oz =
[ senseanT ALIGN AUTO [ 08:43:27 AMDec 26, 2023 = I SENSEINT] ALIGN AUTO | 08:52:34 AMDec 26,2023 =
Center Freq 2 402000000 GHz ) :RMS el requeney nter Freq X 440000000 GHz ] #Avg Type: RMS TRACGE[1[23 75 6 requency
0: Wide —»— Trig: Free Run Avg|Hold: 100100 TYPE(M 0 wne = Trig: FreeRun Avg|Hold: 1001100 TYPE(M
Foaintow #Atten: 40 dB oerfp g ) FGaindow #Atten: 40 dB oer|P
Auto Tune Auto Tune
Ref Offset 1151 dB Ref Offset 1151 dB.
10 dB/div  Ref 30.00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2402000000 GHz 20 2440000000 GHz
StartFreq| StartFreq
S0 2401484750 GHz oo 2439489249 GHz
WA Stop Freq| = Stop Freq|
2402515250 GHz 2440510751 GHz
200 20 ;
CF Step)| CF Step)|
103.050 kHz| 102150 kHz|
Auto Man| |Auto Man
00 00
Freq Offset| Freq Offset|
0 Hz] 0 Hz|
500 00
Center 2.4020000 GHz Span 1.031 MHz Center 2.4400000 GHz Span 1.022 MHz|
[#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 34.93 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 34.60 ms (1001 pts)|
sc status usc. samus

LOW CHANNEL

MID CHANNEL

& szsghtspmmmA e APZDZZJJGKSSHLMOR -CON2 Lo | e Ju)
SenseaNT] ALIGN AUTO | 08:58:07 AMDec 26,2023 .
Cenler Freq 2 480000000 GHz /g Type: RMS TRACE] 56 requency
PNo-Wide == Trig: Free Run Avg\Hu\d 1001100 Tvee
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 1151 dB
10 dBidiv Ref 30.00 dBm
Log
CenterFreq|
2480000000 GHz
StartFreq|
o 2479475750 GHz
L0
I J Stop Freq|
I 2480524250 GHz
|
. CF Step
: 104.850 kHz|
lAuto Man|
a0
o Freq Offset|
: 0 He|
Center 2.4800000 GHz

#Res BW 3.0 kHz

=9

#VBW 9.1 kHz

Span 1.049 MHz
Sweep 35.53 ms (1001 pts)

sTaTUS|

HIGH CHANNEL
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FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

9.6.2. BLE (2Mbps)

Channel

Frequency
(MHz)

PSD

(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-11.132

8

-19.13

Middle

2440

-11.620

8

-19.62

High

2480

-11.898

8

-19.90

[E=SE=E B e szmalussazmok ‘oz [E=m[r=
[_senseanT ALIGN AUTO [ 09:108:16 AMDec 26, 2023 = I SENSENT] ALIGN AUTO [ 09:20:31 AMDec 26,2023 =
#Avg T H e s redueney Conter Freq 2. 440000000 GHz ] #Avg Type: RMS ce |  Frequency
= Trig: Free Run Avg|Hold: 100/100 TYPE(M pNo w,dg —— Trig: FreeRun Avg|Hold: 1001100 TYPE(M
#Atten: 40 dB mlp g IFGaintow #Atten: 40 dB oerl®
Auto Tune| Auto Tune|
Ref Offset 1151 dB Ref Offset 1151 dB.
10 dBidiv  Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2402000000 GHz 20 2.440000000 GHz
StartFreq| StartFreq
S0 2401145000 GHz oo 2439149500 GHz
9
Stop Freq| Stop Freq|
| 2402855000 GHz 2.440850500 GHz
200 20
CF Step CF Step)
171.000 kHz| 170.100 kHz|
Auto Man| |Auto Man
100 00
0 FreqOffset| - Freq Offset|
: 0 He| o 0 Hz|
500 600
Center 2.4020000 GHz Span 1.710 MHz Center 2.4400000 GHz Span 1.701 MHz|
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 57.93 ms (1001 pts), #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 57.67 ms (1001 pts)
sc status sc. saTus

LOW CHANNEL

MID CHANNEL

B T —— [o o )
SENsEANT] ALIGN AUTO__[09:27:15 AMDec 26, .
Cenler Freg 2 480000000 GHz #Avg Type: RMS TRACE] S requency
PNo-Wige == Trig: Free Run Avg[Hold: 1001100 e
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 1151 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|
2.480000000 GHz
StartFreq|
- 2479140500 GHz
oe ¢ StopFreq
| 2480859500 GHz
00 CF Step|
: 171.900 kHz|
lAuto Man|
e
o Freq Offset|
. 0 He|
Center 2.4800000 GHz Span 1.719 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 58.27 ms (1001 pts)
= status

HIGH CHANNEL
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REPORT NO: R14964467-E3 DATE: 2024-11-06
FCC ID: 2AT4VSKOLL IC: 26629-SKOLL

9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

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

RESULTS
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DATE: 2024-11-06
IC: 26629-SKOLL

9.7.1. BLE (1Mbps)

T=e] 3 I — =T
T senseant ALIGN AUTO__[08:45:30 AM Dec 26,2023 I SENSEINT] ALIGN AUTO__[08:46:29 AMDec 26,2023
. #Avg Type: RMS e 5iog | Freauency Conier Freq 73015000000 Ghz #Avg Type: RMS e[ s g|  Frequency
5 == Trig: Free Run AvglHold: 100/100 TYPE[M Fast == Trig: Free Run Avg|Hold: 10110 b |
#Atten: 40 dB oerlP Fosimiow #Atten: 40 dB oer|P
Auto Tune| Auto Tune|
Ref Offset 1151 dB Ref Offset 1151 dB
WL%S idiv__Ref 30.00 dBm E%gB»dw Ref 30.00 dBm
s CenterFreq 200, CenterFreq|
0 ) 2.400000000 GHz| 0 GHe|
0o 00
we 2 StartFreq 0 2 StartFreq|
o { 2395000000 GHz 10 30.000000 MHz
00 00 2
o I U Y S O . -
- Stop Freq - Stop Freq|
) 2.405000000 GHz| - | 26000000000 GHz
Center 2.400000 GHz Span 10.00 MHz, CF Step| 'Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz|
Auto Man| Auto Man|
4N T 240201 GHz 6.887 dBm 1N 1 24020 GHz 5.451 dBm
2 N i 240000GHz 39808 dBm 2 N f 48040GHz  -38449 dBm
3N f 239961GHz  -37.671dBm FreqOffset 3 N f 72060GHz 40871 dBm FreqOffset
4 0 He @ N f 250955GHz  -20.435dBm 0Hz
5 = 5 E
6 6
7 7
8 8
9 9
10 10
11 - 1" L
= starus s status
Toe ) B A — [E=mjr=
[ — oc [ senseant ALTGN AUTO__[08:53:00 AM Dec 26,2023 Frequency E) I SENsENT] I [08:53:59 AMDec 26,2023 Froquency
#Avg Type: RMS TRACE] 56 #Avg Type: RMS TRACE[T 53456
enter Freq 2440000000 GPHNg e Trig: FreeRun ‘AvglHold: 100/100 et cemer Freq 13 015000000 GHZ Fost _._‘ Trig: Free Run AvglHold: 10/10 T
IFGai #Atten: 40 dB ol IFGam Low #Atten: 40 dB ET|
Auto Tune| Auto Tune|
Ref Offset 1151 dB Ref Offset 1151 dB
WL%SE/d\\ Ref 30.00 dBm 1LO dBidiv__Ref 30.00 dBm
og
CenterFreq . CenterFreq
20 2.440000000 GHz| 0o { 13015000000 GHez|
00
<> StartFreq| oo = StartFreq|
o 2.435000000 GHz| a0 i 30.000000 MHz|
200 |
. Ll s
oo StopFreq o StopFreq
2.445000000 GHz| | 26000000000 GHz
e & Jl ‘ ‘
. ep| Start 30 MHz Stop 26.00 GHz CF Step
. 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| Man|
o [ 2N Za800oris 57957 4B
z - m
oo Freq Offset 3N 73200GHz  -39.856 dBm FreqOffset
OHz @ N 259305GHz  -20692 dBm 0Hz
6
500 7
8
9
Center 2.440000 GHz Span 10.00 MHz 0 |
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) « i »
= starus s status
Keysight Spectrum Analyzer - AP2022.8.16,85502, MOR-CON2 =SR[N quwngpmmm Anatym Avmulrwssazmok con2 =R
L] r_ ]s%0a oc SENSENT ALIGN AUTO __[08:59:01 AM Dec 26,2023 = 2 I SENSEINT] ALIGN AUTO __|09:01:00 AM Dec 26,2023 =
enter Freq 2.483500000 GHz ] vg Type: RMS G reduency Conter Freq 3 015000000 GHz ] #Avg Type: RMS requency
PNO: Wide == mg FreeRun Avg|Hold: 100/100 ™ PNO: Fast == Trig: Free Run Avg|Hold: 10110
1FGai n: 40 dB oeTlP IFGainilow  ¥Atten: 40 dB
Auto Tune| Auto Tune
Ref Offset 1151 dB Ref Offset 1151 dB
E%g idiv__Ref 30.00 dBm E%g idiv__Ref 30.00 dBm
20 CenterFreq 200 CenterFreq
00 2.483500000 GHz| ] 134 GHe|
00 000
o StartFreq 1 L StartFreq|
e 2478500000 GHz @ [} 30.000000 MHz
9 | o
- Stop Freq| o Stop Freq|
2.488500000 GHz| 26000000000 GHz
800 600
Center 2483500 GHz Span 10.00 MHz ep| Start 30 MHz Stop 26.00 GHz. CF Step
es z z weep 5.000 ms pts 1.000000 MHz] es z z weep 957.3 ms pts) | 2597000000 GHz|
#Res BW 100 kH: #VBW 300 kH: S 5.000 (1001 pts) #Res BW 100 kH: #VBW 300 kH: S 957.3 (40001 pts)
Aut Man| Auto
|Auto = Auto
2480 00 GHz. 6.206 dBm 2.480 0 GHz 6.192 dBm
248486GHz 38190 dBm 2 49600GHz  40110dBm
2483 50 GHz 41702dBm FreqOffset 3 7.440 0 GHz -38657 dBm FreqOffset
OHz H 25379 3 GHz 9.039 dBm 0Hz
= s E
7
8
9
10
L 1 L
starus sa sTatus

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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9.7.2. BLE (2Mbps)

[= o s B Keysight Spectrum Analyzer - AP20225.16,35502 MOR-CON2 [ErEE=
[ o [ senseant ALIGN AUTO _[09:08:55 AMDec 26,2023 L R [s0a oC | I SENSENT] [ AUGNAUTO [09:37:42 AMDec 26,2023
enter Freq 2.400000000 GHz ) g Type: RMS TRACE] 56 Fraquency - #Avg Type: RMS TRACE] 5 Frequency
PNO:Wide == Trig: Free Run Avg|Hold: 1001100 b | PNO: Fast —— 1rig: Free Run AvglHold: 10/10 B |
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REPORT NO: R14964467-E3

FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

10. RADIATED TEST RESULTS

10.1.

LIMITS

LIMITS AND PROCEDURE

FCC §15.205 and §15.209

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

IC RSS-GEN Clause 8.9 and 8.10

Frequency Range Field Strength Limit | Field Strength Limit
(kHz) (uUA/m) at 3 m (dBuV/m) at 3 m
0.009-0.490 6.37/F(kHz) @ 300 m -
0.490-1.705 63.7/F(kHz) @ 30 m -
1.705 - 30 0.08 @ 30m -
Frequency Range Field Strength Limit | Field Strength Limit
(MHz) (uV/m)at3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement

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

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements in the 30-1000MHz range,

9kHz for peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz
for peak and/or quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is
used unless otherwise noted as quasi-peak or average (9-90kHz and 110-490kHz).

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 3MHz for peak measurements.
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REPORT NO: R14964467-E3 DATE: 2024-11-06
FCC ID: 2AT4VSKOLL IC: 26629-SKOLL

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for linear voltage average
measurements.

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

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

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

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

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

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

KDB 414788 Open Field Site (OFS) and Chamber Correlation Justification

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst-case test result.
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10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. BLE (1Mbps)
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZETest Facility: UL Morrisville 2824 Jon 2 23:44:49
- Restricted chdedge
- Project Nunber: 14964467
15 Cliznt: ALPS Electric
“est Locot on: Chamber 2
Mode: 1Tx, BLE, 2482MHz
185 “ested by: 84748/11993 /\
95 {/
85
S Peak Linit (dBiU/r)
2 75
65
Averagei Limit (dB4U/m) /x l
55 ¥ |
2 / \\V“\Hw
a5 ) " iy JW\MM/j\m ot MY oy,
et obgrirs i o 404 ««wa\,“ \\A‘M
35 /\m/\ v e W
oo gl T b i v e
2.31 18, 5MHz/ 2.415
Frequency (GHz)
Range (GHz) REW/UBW Ref/fttn  Det/Avg Made Sueep Fts  #Sups/Mode  Lobel Range (GHz) REU/LBU Ref/Attn  Det/hvg Mode Sweep Pis  #Sups/Mode  Label
12 31-2.415 TM(-6dBI/M 137/18 PEFK/Pur Avg(RMS)  2nsectfu.o) 0BT HANH Horizontal - | 2:2.31-2.413 IMC-EcBI/3M 18318 AVERAValt fivg 2nseclhutc) 2831 159TAVG Horizantal - fiv
Rev 9.5 '8 Oct 2621
Meter 86408 . DC |Corrected| Average . Peak PK . _
Frequency X (dB/m) | Gain/Loss R - Margin . . _|Azimuth|Height| .
Marker (GHz) Reading| Det (dB) Corr| Reading Limit (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuV) (dB) |(dBuV/m)|(dBuv/m) (dBuV/m)| (dB) €
1 * ** 238996 | 36.55 | Pk 32.3 -24.2 0 44.65 - - 74 -29.35| 320 120 H
2 * ** 237017 | 40.62 | Pk 32.2 -24.1 0 48.72 - - 74 -25.28| 320 120 H
3 * ** 238996 | 23.87 |ADV| 32.3 -24.2 4.07| 36.04 54 -17.96 - - 320 120 H
4 * ** 237001 | 29.91 |ADV| 32.2 -24.1 4.07| 42.08 54 -11.92 - - 320 120 H

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

ADV - Linear Voltage Average
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VERTICAL RESULT

Test Facility: UL Morrisville 2824 Jon 2 23:53:58
Restricted Bandedge

15 Praject Nunber: 14964467
- Client: ALPS Electric
“est Locat on: Chomber 2
Mode: 1Tx, BLE, 2482MHz
185 “ested by: 84748/11993

125

Feak Limit (dBLU/w)

CdBul/m)
-~
«

Average! Limit (dBU/m)

D~ Hro

ou

2.3 ‘ ‘ T8 SHHZ/ ‘ 7415

Frequency (GHz)
Rorge (6Hz) REUUBW Ref/fttn  Detffvg Made Sueep Fts  #Hupaftode Lobel Range (6Hz) REL/LBl Ref/fttn  Dst/hvg Hods Sueep Pis  #5upsilods Lobel

Rev 9.5 '8 Det 2821

86408
Meter . DC |Corrected| Average . Peak PK . il
Marker Fre(g:ezr)\cy Reading| Det (dB/m) (3:)“/"055 Corr| Reading Limit I\ll(erg)m Limit Marginl'\(zl:l)::“'lst)h n(::')"Polarity
(dBuv) (dB) |(dBuV/m)|(dBuv/m) (dBuv/m)| (dB) 8
1 |***2.38996] 32.82 [Pk [ 323 242 [ 0 [ 4092 - - 74 [33.08] 292 [392] v
2 [***237032] 3529 | Pk | 322 241 | 0 | 4339 - - 74  [3061] 292 [392 | V
3 [***238996| 20.6 |ADV| 323 242 [4.07| 32.77 54 |-21.23 - - 292 [ 391 ] Vv
4 |**+236996| 23.58 |ADV| 32.2 241 [4.07| 35.75 54 |-18.25 - - 292 [391 ] Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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DATE: 2024-11-06
IC: 26629-SKOLL

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZKTEst Foc lity: UL Morrisville 2824 Jon 3 p9:22:21
Restricted Baﬂdedge
- °roject Numbe~: 145644€7
[ Zlient: ALPS Tlectric
Test Location: Chomber |
Mode: 1Tx, BLZ, 2488MHz
185 Tested by: 19289
gl:
8!: /X
° | N
3 75 | Peak Limit CdBuly/m)
: //
65 | \
|
55 \ Avercige Limit (dBul/m)
45 / / \
bt %MWMMWWW e A A9, sttt s oo il
35 S ; - ‘
2.46 18.3MHz/ 2.563
Frequency (GHz)
Range (GHz) RBU/VBY Ref/fitin  Det/fvg fode Sueep Pis  #Sups/Made Lobel Range (6Hz1 RBW/VBL Ref/fttn  Det/Avg Mode Sueep P-s  #Sups/Mode  Lobel
1:2.46-2.563 M(-6id) /3 187/18 PERK/Pur Avg(RMS)  ZmsecCAutol 2881 MAKH Horizontal - Pk 2:2.46-2.5€3 THC-6) /3 187/18 AUER/Valt vg Cnsec(fAuta)  ZBE1  159TAVG Horizontal - fiv
Rev 9.5 18 0=t 2321
Met . C ted| A . - PK . .
Frequency N Fr 206211|Gain/Loss (dB)|DC Corr orretf € errafge Margin| Peak Limit . |Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Reading Limit (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuv/m)| (dBuv/m) (dB) 8
1 * ** ) 48354 | 40.68 Pk 32.3 -24.5 0 48.48 - - 74 -25.52 35 111 H
2 * **2.48369| 40.3 Pk 32.3 -24.5 0 48.1 - - 74 -25.9 35 111 H
3 * ** ) .48354| 25.48 | ADV | 32.3 -24.5 4.07 37.35 54 -16.65 - - 35 111 H
4 * **2.48374| 25.51 |ADV | 32.3 -24.5 4.07 37.38 54 -16.62 - - 35 111 H

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

Pk - Peak detector

ADV - Linear Voltage Average
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FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

VERTICAL RESULT

1ZKTBat Foc lity: UL Morrisville 2024 Jon 3 09:08:11
Restricted Boadedgs
115 “roject Numbe~: 148644€7
Client: ALPS Zlectric
Test Location: Chomber |
Mode: 1Tx, BLZ, 2488MHz
185 Tested by: 19289
9!:
85
S Peak Limit CdBuly/m)
R
z
6!:
55 Avercge Limit CdBuY/m)
s £
35 s
2.46 18. 3MH=z/ 2.503
Frequency (GHz)
Ronge (6Hz) RBU/VEW Ref/ftin  Det/fivg fode Sueep Pts  #Swps/Mode  Lobel Ronge (6Hz) RBW/VBU Ref/fittn  Det/fivg Mode Sueep P #Supa/Mode  Lobel
Rev 9.5 18 0=t 2321
Frequency Metfer 206211|Gain/Loss (dB)|DC Corr Corretfted AvFraTge Margin| Peak Limit PK. Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuv/m)| (dBuv/m) (dB) 8
1 * *%2.48354| 37.09 | Pk | 32.3 -24.5 0 44.89 - - 74 -29.11 | 133 264 \Y
2 * *%2.48384| 38.21 | Pk | 32.3 -24.5 0 46.01 - - 74 -27.99 | 133 264 \Y
3 * *¥% 2.48354| 23.41 |ADV | 32.3 -24.5 4.07 35.28 54 -18.72 - - 133 264 \Y
4 * *%2.48384| 23.7 |ADV | 32.3 -24.5 4.07 35.57 54 -18.43 - - 133 264 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

! 1,T\Eat Facility: UL Morrisville 2824 Apr 5 B9:33:686
Radiated Emissions 3-Meters
_ Praoject Nanber: 14364467
13 Client: A_PS Electric
Test Lccat on: Chamber 2
_ Mode: 1Tx, ELE IMkps, 2482MHz
3 Tested by: 11322
a5
_ Z=ak Lin t (dEBul/m)
7
e
S
35 2
3 5
g
~ Avg Lim t CdEuU/m) 6
EE @
_ z
O O O S OO S SO SN SO
35
55
1 18 18
Frecuercy (CkzJ
Ronge (6He) RBU/VB e /fin Det/fvg Mode Sueep Pis  #SupsMade  Lozel Range (3Hz) RBW/JBU Ref/fidn  Detffvg Mode Sweep Pta  45ups/Moce  Lokel
1:0-3 Hi-6aB)/3N 1B7/18 PERK/ur fvg(RSI  dusectfuto) BB HAXH Ho-izortol 5:18-18 IMC-5dB) /30 9772 FEAK/Pur Avg(RNS)  755meec(huta) 13k MAXA tor izonta
338 MBI/ T2 PEFK/ur Rug(RHS)  Edusec(Futs) 1Bk MK Homizortal

Rev 3.5 18 Cot 2321

HORIZONTAL

! 1,T\Eat Facility: UL Morrisville 2824 Apr 5 B9:33:686
Radiated Emissions 3-Meters
_ Project Nunber: 14864467
13 Client: A_PS Electric
Test Lccat on: Chamber 2
_ Mode: 1Tx, BLE I1Meps, 2482MHz
3 Tested by: 11322
35
_ Z=ak Lin t (dEBul/m)
7
e
> _
3 5
n
l
~ o Avg Lim t CdEuU/m)
o
12 B 95 °
c 110 o
45+ mer
o
35
55
1 18 18
Frecuercy (Ckz)
Range (6He) RBU/VB e /fin Det/fvg Mode Sueep Pis  #SupsMade  Lozel Range (5Hz) RBW/JBU Ref/ftdn  Detffvg Mode Sweep Pta  4Sups/Moce  Lokel

Rev 3.5 18 Cct 2321

VERTICAL
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FCC ID: 2AT4VSKOLL

DATE: 2024-11-06

IC: 26629-SKOLL

RADIATED EMISSIONS

Meter 86408 |Gain/Loss DC |Corrected L . Peak PK . .
Frequency . (dB/m)| (dB) . Avg Limit | Margin . . |Azimuth | Height .
Marker (GHz) Reading| Det Corr | Reading (dBuv/m)| (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuv/m) (dBuv/m)| (dB)
1 * **1.039 39.93 Pk 27.6 -25.3 0 42.23 54 -11.77 74 -31.77 | 0-360 200 Vv
4 * **¥ 946219 | 36.89 Pk 36.3 -25.3 0 47.89 54 -6.11 74 -26.11 | 0-360 101 H
5 * *% 12,0114 | 45.86 | PK2 | 389 -22.7 0 62.06 - - 74 -11.94 52 110 H
* **12,00896| 33.02 |ADV | 38.9 -22.7 4.07 | 53.29 54 -71 - - 53 110 H
8 * %% 12.,00885| 37.06 | PK2 | 38.9 -22.7 0 53.26 - - 74 -20.74 172 114 Vv
* **12.00876| 24.57 | ADV | 38.9 -22.7 4.07 | 44.84 54 -9.16 - - 172 114 Vv
9 * **11.12713| 35.03 | PK2 | 37.7 -23.5 0 49.23 - - 74 -24.77 350 238 Vv
* **11.12656| 22.48 | ADV | 37.7 -23.5 4.07 | 40.75 54 -13.25 - - 350 238 Vv
11 * %% 912938 | 34.85 Pk 35.9 -25 0 45.75 54 -8.25 74 -28.25 | 0-360 200 Vv
2 7.20469 36.54 Pk 35.6 -27.1 0 45.04 - - - - 0-360 101 H
12 7.20469 41.11 Pk 35.6 -27.1 0 49.61 - - - - 0-360 200 Vv
3 9.60656 39.32 Pk 36.5 -25.4 0 50.42 - - - - 0-360 101 H
10 9.60938 39.38 Pk 36.5 -25.4 0 50.48 - - - - 0-360 101 Vv
6 14.41125 40.09 Pk 39.4 -24 0 55.49 - - - - 0-360 101 H
7 14.41313 37.07 Pk 39.4 -24 0 52.47 - - - - 0-360 101 Vv

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

PK2 - Maximum Peak

ADV - Linear Voltage Average
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MID CHANNEL RESULTS

_Test Focility: UL Morrisville

2824 Apr 5

B88:04: 46

Radiated Emissions 3-Meters

_ Project Nurber: 14964467
13 Clicmt: A_PS Eloctric
Test Lccat on: Chamber 2
_ Mode: 1Tx, BLE IMkps, 244BMHz
3 Tested by: 11322
.
B Ssak Lin t (dBul/m)
7
2
> .
3 5
3
—~ Avg Lim t CdEuU/m)
>
45

55
1 18 18
Frecuercy (CkzJ
Ronge (6He) RBU/VB e /fin Det/fvg Mode Sueep Pis  #SupsMade  Lozel Range (3Hz) RBW/JBU Ref/fidn  Detffvg Mode Sweep Pta  45ups/Moce  Lokel
1:0-3 Hi-6aB)/3N 1B7/18 PERK/ur fvg(RSI  dusectfuto) BB HAXH Ho-izortol 5:18-18 IMC-5dB) /30 9772 FEAK/Pur Avg(RNS)  755meec(huta) 13k MAXA Hor izonta
338 MBI/ T2 PEFK/ur Rug(RHS)  Edusec(Futs) 1Bk MK Homizortal
Rev 9.5 18 Cct 2221
! 1,T\Eat Facility: UL Morrisville 2824 Apr 5 B8:84: 46
Radiated Emissions 3-Meters
135 Project Number: 14864467
Client: A_PS Electric
Test Lccat on: Chamber 2
_ Mode: 1Tx, BLE 1Meps, 244BMHz
3 Tested by: 11322
35
_ Z=ak Lin t (dEBul/m)
7
e
5
3 5
n
S ‘ 3
~ Avg Lim t CdEuU/m) =
2 — =
b 4 o
o lw}
45 4 e
o)
35
55
1 18 18
Frecuercy (Ckz)
Range (6He) RBU/VB e /fin Det/fvg Mode Sueep Pis  #SupsMade  Lozel Range (5Hz) RBW/JBU Ref/ftdn  Detffvg Mode Sweep Pta  4Sups/Moce  Lokel
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VERTICAL
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REPORT NO: R14964467-E3

FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

RADIATED EMISSIONS

Meter 86408 | Gain/Loss DC |Corrected L . Peak PK . .
Frequency . (dB/m) (dB) . Avg Limit | Margin . . |Azimuth | Height .
Marker (GHz) Reading| Det Corr | Reading (dBuv/m)| (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuv/m) (dBuv/m)| (dB)
1 * ** 731906 | 36.69 Pk 35.6 -26.7 0 45.59 54 -8.41 74 -28.41 | 0-360 101 H
3 * *%12.20002| 43.84 | PK2 38.9 -23.5 0 59.24 - - 74 -14.76 47 118 H
* *%12.19882| 33.21 | ADV 38.9 -23.5 4.07 | 52.68 54 -1.32 - - 47 118 H
9 * ** 766781 | 36.79 Pk 35.7 -26.4 0 46.09 54 -7.91 74 -27.91 | 0-360 101 H
4 * *%12.20138| 38.03 | PK2 38.9 -23.4 0 53.53 - - 74 -20.47 105 118 Vv
* *%12.19893| 25.53 | ADV 38.9 -23.5 4.07 | 45.00 54 -9.00 - - 105 118 Vv
6 * ** 732077 43 PK2 35.6 -26.7 0 51.9 - - 74 -22.1 355 249 Vv
* ** 732055 | 32.39 | ADV 35.6 -26.7 4.07 | 45.36 54 -8.64 - - 355 249 Vv
10 * **4.80281 | 38.73 Pk 34.2 -30.1 0 42.83 54 -11.17 74 -31.17 | 0-360 101 Vv
2 9.76125 41.87 Pk 36.8 -25 0 53.67 - - - - 0-360 101 H
5 9.76125 42.07 Pk 36.8 -25 0 53.87 - - - - 0-360 101 Vv
8 14.63906 35.87 Pk 39.7 -21.9 0 53.67 - - - - 0-360 101 H
7 14.63906 33.67 Pk 39.7 -21.9 0 51.47 - - - - 0-360 199 Vv

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

Pk - Peak detector
PK2 - Maximum Peak

ADV - Linear Voltage Average
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REPORT NO: R14964467-E3
FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

HIGH CHANNEL RESULTS

Morrisville

_Test Facility: UL

2824 Apr 5

B8:55: 16

Radiated Emissions 3-Meters
_ Praoject Nanber: 14364467
13 Client: A_PS Electric
Test Lccat on: Chamber 2
_ Mode: 1Tx, ELE IMkps, 2488MHz
3 Tested by: 11322
a5
_ Z=ak Lin t (dEBul/m)
7
e
5
3 5
a
l
~ Avg Lim t CdEuU/m)
>
45 1
3wwwwwwwm
55
1 18 18
Frecuercy (CkzJ
Ronge (6He) RBU/VB e /fin Det/fvg Mode Sueep Pis  #SupsMade  Lozel Range (3Hz) RBW/JBU Ref/fidn  Detffvg Mode Sweep Pta  45ups/Moce  Lokel
1:0-3 Hi-6aB)/3N 1B7/18 PERK/ur fvg(RSI  dusectfuto) BB HAXH Ho-izortol 5:18-18 IMC-5dB) /30 9772 FEAK/Pur Avg(RNS)  755meec(huta) 13k MAXA Hor izonta
338 MCBEISN 2 PERKAwr AgRHS)  Edusec(ut) 1Bk MK Homizortal
Rev 9.5 18 Cct 2221
11,T\Eat Facility: UL Morrisville 2824 Apr 5 B8:55:16
Radiated Emissions 3-Meters
_ Project Number: 14864467
13 Client: A_PS Electric
Test Lccat on: Chamber 2
_ Mode: 1Tx, BLE I1Meps, 248BMHz
3 Tested by: 11322
35
_ Z=ak Lin t (dEBul/m)
7
e
5
3 5
3
~ _ Avg Lim t CdEuU/m) &
o
5 7 2
Q Q
45 9
&)
35
55
1 18 18
Frecuercy (Ckz)
Range (6He) RBU/VB e /fin Det/fvg Mode Sueep Pis  #SupsMade  Lozel Range (5Hz) RBW/JBU Ref/ftdn  Detffvg Mode Sweep Pta  4Sups/Moce  Lokel
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VERTICAL
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REPORT NO: R14964467-E3
FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

RADIATED EMISSIONS

Meter 86408 | Gain/Loss DC |Corrected L . Peak PK . .
Frequency . (dB/m) (dB) . Avg Limit | Margin . . |Azimuth | Height .
Marker (GHz) Reading | Det Corr | Reading (dBuv/m)| (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuv/m) (dBuv/m)| (dB)
1 * ** 23525 | 35.72 Pk 32.1 -23.9 0 43.92 54 -10.08 74 -30.08 | 0-360 200 H
3 * *%12.39874| 413 PK2 38.8 -23.5 0 56.6 - - 74 -17.4 51 106 H
* ** 12.39892| 30.57 | ADV 38.8 -23.5 4.07 | 49.94 54 -4.06 - - 51 106 H
10 * ** 774469 | 36.65 Pk 35.8 -26.5 0 45.95 54 -8.05 74 -28.05 | 0-360 199 H
5 * **7.44075| 42.81 | PK2 35.6 -27 0 51.41 - - 74 -22.59 96 101 Vv
* ** 743931 | 312 |ADV 35.6 -26.9 4.07 | 43.97 54 -10.03 - - 96 101 Vv
7 * ** 12,3989 | 36.42 | PK2 38.8 -23.5 0 51.72 - - 74 -22.28 103 108 Vv
* ** 12,3989 | 24.39 | ADV 38.8 -23.5 4.07 | 43.76 54 -10.24 - - 103 108 Vv
9 * ** 479531 | 39.35 Pk 34.2 -30.4 0 43.15 54 -10.85 74 -30.85 | 0-360 101 Vv
2 9.91875 46.25 Pk 37.1 -24.8 0 58.55 - - - - 0-360 101 H
6 9.92156 43.15 Pk 37.1 -24.7 0 55.55 - - - - 0-360 101 Vv
8 14.87906 33.24 Pk 39.9 -21.7 0 51.44 - - - - 0-360 199 Vv
4 14.88188 37.07 Pk 39.9 -21.7 0 55.27 - - - - 0-360 101 H

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

PK2 - Maximum Peak

ADV - Linear Voltage Average
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REPORT NO: R14964467-E3

FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

10.2.2. BLE (2Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

~Test Foc lity: UL Morrisville

- 2024 Jon 3 10:04:06
R=stricted Bamdadge
Project Number: 14964467
115 Client: ALPS Electric
Test Location: Chomber 1
Mode: 1Tx, BLE, 2482MHz
185] Tested by: 19289
95 m
8!: // \\
E Peck Limit (dBuU/m // \\
3 75
m
6!:
/ |
55 Averogeilimit (dBub)/m) | \
5 /'y \M
e
4K " e T T B
35
2.31 18.5MH=z/ 415
Frequency (GHz)
Range (GHz) RBU/VBY Ref/fitin  Det/fvg fode Sueep Pis  #Sups/Made Lobel Range (6Hz1 RBW/VBL Ref/fttn  Det/Avg Mode uesp P-s  #Sups/Mode  Lobel
1:2.31-2.415 M(-6id) /3 187/18 PERK/Pur Avg(RMS)  ZmsecCAutol 2881 MAKH Horizontal - Pk 2:2.11-2.415 THC-6) /3 187/18 AUER/Valt vg Cnsec(fAuto)  ZBB1  JACTAVG Horizontal - fiv
Rev 9.5 18 0=t 2321
Frequency Metfer 206211|Gain/Loss (dB)|DC Corr Corretfted AerraTge Margin| Peak Limit PK_ Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Reading Limit (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuv/m)| (dBuv/m) (dB) 8
1 * **2.38996| 39.17 Pk 32.1 -24.2 0 47.07 - - 74 -26.93| 295 163 H
2 * ** 238917 40.89 Pk 32.1 -24.2 0 48.79 - - 74 -25.21| 295 163 H
3 * **238996| 24.1 |ADV| 32.1 -24.2 9.63 41.63 54 -12.37 - - 295 163 H
4 * ** 23699 | 25.25 | ADV 32 -24.1 9.63 42.78 54 -11.22 - - 295 163 H

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

Pk - Peak detector

ADV - Linear Voltage Average
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REPORT NO: R14964467-E3 DATE: 2024-11-06
FCC ID: 2AT4VSKOLL IC: 26629-SKOLL

VERTICAL RESULT

1ZKTBat Foc lity: UL Morrisville 2024 Jon 3 18:12:19
Restricted Baondsdge
Pro ject Number: 14964467
115 Client: ALPS Electric
Test Location: Chamber |
Mode: 1Tx, BLE, 24B2MHz
185] Teeted by: 19289
91:
85
E Peak Limit (dBuls/m
375
3
6!:
55 Averaogeilinmit (dBubll/m)
= 2 1
4 O VHTRL AU SRS 5 WOl PO ON O
g " 3
&)
3!:
2.31 18.5MH=z/ 2.415
Frequency (GHz)
Ronge (6Hz) RBU/VEW Ref/ftin  Det/fivg fode Sueep Pts  #Swps/Mode  Lobel Ronge (6Hz) RBW/VBU Ref/fittn  Det/fivg Mode Sueep P #Supa/Mode  Lobel
Rev 9.5 18 0=t 2321
Frequency Metfer 206211|Gain/Loss (dB)|DC Corr Corretfted AvFra?ge Margin| Peak Limit PK. Azimuth (Height .
Marker (GHz) Reading| Det (dB/m) (dB) Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuv/m)| (dBuV/m) (dB) 8
1 * ** 2.38996| 35.37 Pk 32.1 -24.2 0 43.27 - - 74 -30.73 128 199 Vv
2 * ** 2.36366| 36.43 Pk 32 -24.1 0 44.33 - - 74 -29.67 128 199 Vv
3 * ** 238996 21.93 |ADV | 32.1 -24.2 9.63 39.46 54 -14.54 - - 128 199 Vv
4 * ** 233788 23.74 | ADV 32 -24.1 9.63 41.27 54 -12.73 - - 128 199 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R14964467-E3
FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

BANDEDGE (HIGH CHANNEL)

1ZKTEst Foc lity: UL Morrisville 2824 Jon 3 ¥9:58:57
Restricted Baﬂdedge
- °roject Numbe~: 145644€7
[ Zlient: ALPS Tlectric
Test Location: Chomber |
Mode: 1Tx, BLZ, 2488MHz
185 Tested by: 19289
95 /
8!:
: i
3 - i Peak Limit CdBulym)
g 7 /} \
S
61: \
55 // \\ Avercige Limit (dBul/m)
45 WW“N// \%MJ
el WWM & A ENVAE NS RV Yo T S
35
2.46 18.3MHz/ 2.563
Frequency (GHz)
Range (GHz) RBU/VBY Ref/fitin  Det/fvg fode Sueep Pis  #Sups/Made Lobel Range (6Hz1 RBW/VBL Ref/fttn  Det/Avg Mode Sueep P-s  #Sups/Mode  Lobel
1:2.46-2.563 M(-6id) /3 187/18 PERK/Pur Avg(RMS)  ZmsecCAutol 2881 MAKH Horizontal - Pk 2:2.46-2.5€3 THC-6) /3 187/18 AUER/Valt vg Cnsec(fAuto)  ZBB1  JACTAVG Horizontal - fiv
Rev 9.5 18 0=t 2321
Frequency Metfer 206211|Gain/Loss (dB)|DC COrrCorrefted AerraTge Margin| Peak Limit PK_ Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Reading Limit (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuv/m)| (dBuv/m) (dB) 8
1 * ** ) 48354 | 42.46 Pk 32.3 -24.5 0 50.26 - - 74 -23.74 39 206 H
2 * ** ) 48369 | 42.21 Pk 32.3 -24.5 0 50.01 - - 74 -23.99 39 206 H
3 * ** ) 48354| 25.56 |ADV | 32.3 -24.5 9.63 42.99 54 -11.01 - - 39 206 H
4 * **)A48384| 25.15 |ADV | 323 -24.5 9.63 42.58 54 -11.42 - - 39 206 H

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

ADV - Linear Voltage Average
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REPORT NO: R14964467-E3
FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

VERTICAL RESULT

1ZKTBat Foc lity: UL Morrisville 2024 Jon 3 09:42.:32
Restricted Boadedgs
115 “roject Numbe~: 148644€7
Client: ALPS Zlectric
Test Location: Chomber |
Mode: 1Tx, BLZ, 2488MHz
185 Tested by: 19289
9!:
85
S Peak Limit CdBuly/m)
R
z
6!:
55 Avercge Limit CdBuY/m)
E
@
45 3
(e}
3!:
2.46 18. 3MH=z/ 2.503
Frequency (GHz)
Ronge (6Hz) RBU/VEW Ref/ftin  Det/fivg fode Sueep Pts  #Swps/Mode  Lobel Ronge (6Hz) RBW/VBU Ref/fittn  Det/fivg Mode Sueep P #Supa/Mode  Lobel
Rev 9.5 18 0=t 2321
Frequency Metfer 206211|Gain/Loss (dB)|DC Corr Corretfted AvFraTge Margin| Peak Limit PK. Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuv/m)| (dBuv/m) (dB) 8
1 * *%2.48354| 39.32 | Pk | 32.3 -24.5 0 47.12 - - 74 -26.88| 131 239 \Y
2 * *% 24839 | 39.94 | Pk | 32.3 -24.5 0 47.74 - - 74 -26.26| 131 239 \Y
3 * *% 2.48354| 24.35 |ADV | 32.3 -24.5 9.63 41.78 54 -12.22 - - 131 239 \Y
4 * *% 2.48364| 24.28 |ADV | 32.3 -24.5 9.63 41.71 54 -12.29 - - 131 239 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R14964467-E3 DATE: 2024-11-06
FCC ID: 2AT4VSKOLL IC: 26629-SKOLL

10.3. WORST CASE SPURIOUS BELOW 30MHZ

Note: All measurements were made at a test distance of 3 m. The measured data was
extrapolated from the test distance (3m) to the specification distance (300 m from 9-490 kHz
and 30 m from 490 kHz — 30 MHz) to clearly show the relative levels of fundamental and
spurious emissions and demonstrate compliance with the requirement that the level of any
spurious emissions be below the level of the intentionally transmitted signal. The extrapolation
factor for the limits were 40*Log (test distance / specification distance).

78Test Focility: UL Morrisville 2024 Apr 8 22:51:38

RF Emissions
Project Number: 14964467

58 Client: ALPS Electric
Test Location: Chamber 2

Mode: 1Tx, BLE, Worst Caose

e
46 \\ Tested by: 85501

34 O Tasa7m

22

dBlulolte/meter) Uerticol
I
i,
S n) [an]

=

&

o

—Zow
i

1 4 '
vl ﬁﬁwﬁiwcj |
L Aoy
-26 WWMA I
bl .
-38
alEzll B 1 19 30

Frequency (MHz)
Ronge (FHz) REW/UBLI Ref/Atin  Det/Avg Mode Sweep Pts #oups/liode Lobel

Ronge (Hiz) REU/VB Ref/ftin  Det/Avg Mods
1 "SEQ— 15 200C-6d8)/3k  187/18 PERK/Uo It Avg
2:.15-.49 O(-6B)/180k ST/1B  PERK/Uolt fvg

t fvg

7:.603-.15 280(-6B)/3  1B7/18  PEAK/Uali Avg
3.49-38 9k(-6cB)/188k  97/1B PERK/ Vol

815,49 9k(-6B)/ 108k 97/18  PERK/Volt fg
9:.43-30 Ok(-6d6>/108k 97/18  PERK/Vold fvg

Rev 9.5 18 Oct 2@21

ANTENNA- THREE ORIENTATIONS (E-FIELD)

Marker Frequency| R“::c:?r:g Det 135144 | Gain/Loss | Dist. Corr. C:;;Z?':‘egd QP/AV Limit | PK Limit (Margin|Azimuth| Loop
(MHz) (dBuV) (dBuVv/m) (dB) Factor (dB) dB(uVolts/meter) (dBuV/m) |((dBuv/m)| (dB) | (Degs) | Angle

7 .00971 | 42.86 | Pk 18.6 1 -80 -18.44 47.86 67.86 -66.3 | 0-360 Flat
1 .01106 | 43.26 | Pk 18 1 -80 -18.64 46.73 66.73 |-65.37| 0-360 | Odegs
4 .01433 | 44.21 | Pk 16.5 1 -80 -19.19 44.48 64.48 |-63.67 | 0-360 |90 degs
2 90738 | 40.63 | Pk 111 2 -40 11.93 28.45 - -16.52 | 0-360 | O degs
5 1.02965 | 39.42 | Pk 114 2 -40 11.02 27.35 - -16.33 | 0-360 |90 degs
8 1.02965 | 40.37 | Pk 114 2 -40 11.97 27.35 - -15.38 | 0-360 Flat
9 5.34683 | 29.95 | Pk 113 A4 -40 1.65 29.54 - -27.89 | 0-360 Flat
3 5.4438 30.73 | Pk 113 4 -40 2.43 29.54 - -27.11| 0-360 | O degs
6 5.51126 | 28.81 | Pk 113 A4 -40 .51 29.54 - -29.03 | 0-360 |90 degs

Pk - Peak detector
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REPORT NO: R14964467-E3 DATE: 2024-11-06

FCC ID: 2AT4VSKOLL IC: 26629-SKOLL
1nTes.t Facility: UL Morrisville 2824 Apr 8 22:51:38
RF Emissions
Project Number: 14364467
7 Client: ALPS Electric
Test Locotion: Chomber 2
L Mode: 1Tx, BLE, Worst Case
-5 Tested by: 85581
s T
g -17 e < CimTe TaBun -
—
2 =41
2 Wi
~
& 53
&
2
g -65 é)w g
oo .
-77 .VECL&%(WW?N,, T g
; Hilypupy,
-89
Nelze] ‘ N i @ 38
Frequency (MHz)
Ronge (MHz) RBU/UBL Ref/Attn  Det/fAvg Mode Sueep Pts  #Swps/Made  Lobel Ronge (MHz) RBW/UBL Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode Label
1:.889-.15 208C-6dB)/3k  187/18 PERK/alt Avg Td5nsec(futa) 2001 MAXH B Degrees
2:.15-.49 Ok(-6dB)/ 188k 97/18 PEAK/Uolt Avg ZnsecChuto) 2081 MAXH B Degrees 7: .08 2B@(-6dB) /3 187/18 PEAK/Uol 4 Avg 2 Flat
3:.49-38 G(-6B)/ 108k 97/18 PERK ot fvg Tmsec(Auto) 7881 MAXH B Degrees gtg:&g;;:%b 2713 ?;Ez; ”lm:, j\jg E n‘t
Rev 9.5 18 Oct 2821
Met C ted
Marker Frequency| Re:d?nrg Det 135144 |Gain/Loss | Dist. Corr. I:;;Z‘i:neg QP/AV Limit | PK Limit |Margin|Azimuth| Loop
MH dBuV, dB Factor (dB dBuA, dBuA, dB Di Angl
(MHz) (dBuV) (dBuv/m) |  (dB) actor ( )dB(uAmps/meter) (dBuA/m) |(dBuA/m)| (dB) | (Degs) | Angle
7 .00971 | 42.86 | Pk -32.9 1 -80 -69.94 -3.64 16.36 -66.3 | 0-360 Flat
1 .01106 | 43.26 | Pk -33.5 1 -80 -70.14 -4.77 15.23 |-65.37| 0-360 | O degs
4 .01433 | 44.21 | Pk -35 1 -80 -70.69 -7.02 12.98 |-63.67| 0-360 |90 degs
2 90738 | 40.63 | Pk -40.4 2 -40 -39.57 -23.05 - -16.52 | 0-360 | O degs
5 1.02965 | 39.42 | Pk -40.1 2 -40 -40.48 -24.15 - -16.33 | 0-360 |90 degs
8 1.02965 | 40.37 | Pk -40.1 2 -40 -39.53 -24.15 - -15.38 | 0-360 Flat
9 5.34683 | 29.95 | Pk -40.2 4 -40 -49.85 -21.96 - -27.89 | 0-360 Flat
3 5.4438 30.73 | Pk -40.2 A4 -40 -49.07 -21.96 - -27.11| 0-360 | O degs
6 5.51126 | 28.81 | Pk -40.2 A4 -40 -50.99 -21.96 - -29.03 | 0-360 |90 degs
Pk - Peak detector
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REPORT NO: R14964467-E3
FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

10.4.

WORST CASE SPURIOUS BELOW 1 GHZ

gl:TESt Facility: UL Morrisville 2024 Apr 8 22:11:45
Rodicoted Emissions - 3 Meters
a5 Project Number: 14964467
Client: ALPS Electric
Test Location: Chamber 2
Mode: 1Tx, BLE, Worst Cose
75 Tested by: 85501
6|:
]
2 55
; ’_
C
')
>
~ 45 PR LT T B f
N
>
g 35
25
1
1 5
% -WWW“M"‘“
=
38 1688 18088
Frequency (MHz)
Range (MHz) R Ref/Attn  Det/fvg Mode Sueep Pts  #Sups/Mode  Laobel Range (MHz) RBU/VBU Ref/Attn  Det/fAvg Mode Sueep Pts  #Sups/Mode Label
1:38-1800 128k(-6d82/1M  97/18 PEMK/LogPur-Uideo  ldnsec(Auto) |8k HaxH Horizontal
Rev 9.5 18 Oct 2821
gl:Tesh Facility: UL Morrisville 2024 Apr 8 22:11:45
Rodicted Emissions - 3 Meters
= Project Number: 14864467
8 Client: ALPS Electric
Test Location: Chamber 2
Mode: 1Tx, BLE, Worst Cose
75 Tested by: 85501
6|:
E
2 55
; ’_
C
o
>
~ 45 OPK LT T CEB U/ i f
133
N 8
3 - 9
% 3
5 AP g ’
= " “MW
f A g 6
15 iRt [——TA
fis - i ey TR 'M“NW"W\W'
T TR TR, TR Y ¥ L
5
38 18d 1086
Frequency (MHz)
Ronge (MHz) RBU/VBU Ref/fttn  Det/fivg Mode Sueep Pts  #Sups/Mode  Lobel Range (MHz) RBU/VBY Ref/Atin  Det/fAvg Mode Sweep Pts  #Swps/Mode Lobel
G- 1608 Bk (-6d8)/ 1M 9 oK/ Lagf deo 1 A 1 I Vertice
Rev 9.5 18 Oct 2821
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REPORT NO: R14964467-E3
FCC ID: 2AT4VSKOLL

DATE: 2024-11-06
IC: 26629-SKOLL

Meter Corrected
Frequency . 159203 Gain/Loss . QPk Limit Margin |Azimuth|Height .
Marker| " \iHz) R(::‘:'\’I‘)g Det | (dB/m) (dB) (:;33'/’:?‘) (dBuV/m) (dB) | (Degs) | (cm) POl
1 * **37.566 | 27.21 | Pk 22.1 -31.7 17.61 40 -22.39 | 0-360 100 H
2 * *%122.344| 28.72 | Pk 20.2 -30.8 18.12 43.52 -25.4 | 0-360 | 299 H
3 * **264.643 | 27.23 | Pk 19.4 -29.6 17.03 46.02 -28.99 | 0-360 100 H
4 **781.265 | 32.88 | Pk 27.8 -27.3 33.38 46.02 -12.64 | 0-360 | 299 H
5 * ** 37,954 | 28.62 | Pk 21.8 -31.7 18.72 40 -21.28 | 0-360 | 299 Vv
6 * **130.686 | 27.93 | Pk 20.2 -30.8 17.33 43.52 -26.19 | 0-360 101 Vv
7 * **407.136 | 27.65 | Pk 22.4 -28.9 21.15 46.02 -24.87 | 0-360 101 Vv
8 **781.653 | 38.29 | Pk 27.8 -27.3 38.79 46.02 -7.23 | 0-360 101 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO:

FCC ID: 2AT4VSKOLL

R14964467-E3 DATE: 2024-11-06

IC: 26629-SKOLL

10.5.

WORST CASE SPURIOUS 18-26 GHZ

[ysTest Fecility: UL Morrisville 2024 Apr 8 18:35:38
Rodioted Emissions 3-Meters
o5 Project Number: 14964467
1 Client: ALPS Electric
Test Location: Chamber 2
Mode: 1Tx, BLE, Worst Cose
95 Tested by: 85501
8!:
75 Peak. L.imit.  (dBul/m)
s
N
3 65
[ia]
Z
55l..Average Linit (dBul/m)
4
4WWWMWWWMWMMWWWM
3!:
o5
18 26.
Frequency (GHzJ
Range (6Hz) REW/VBW Ref/Attn  Det/fvg Type Sueep Pts  #Sups/Mode  Laobel Range (6Hz) RBW/VBUY Ref/Attn  Det/fvg Type Sweep Pts  #Sups/Mode Lobel
1:18-26.5 1MC-3dB)/30 99/2 PERK/Pur Rvg(RM3)  42nsec(Auto) |8k HAXH Horizontal
Rev 9.5 18 Oct 2821
|y lest Facility: UL Morrisville 2024 Apr 8 18:35:38
Rodioted Emissions 3-Meters
- Project Number: 14964467
e Client: ALPS Electric
Test Location: Chamber 2
Mode: 1Tx, BLE, Worst Cose
95 Tested by: 85501
8!:
75k Peak. Loimnit  CdBull/m)
C
~
3 65
[ia]
N
55L..Average Linit (dBul/m)

45 5
3!:
5
18 26.
Frequency (GHz)
Ronge (GHz) REU/VEW Ref/Attn  Det/fvg Type Sueep Pts #5wps/Mode  Label Ronge (6Hz) REW/VBU Ref/Attn  Det/fvg Type Swesp Pts fSups/fode Lobel
2:18-26.5 HC-3d8)/M 9972 PEAK/Pur Pvg(RHS)  42nsec(Auto) 18k MAXH Vertico
Rev 8.5 18 Oct 2821
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REPORT NO: R14964467-E3 DATE: 2024-11-06

FCC ID: 2AT4VSKOLL IC: 26629-SKOLL
Marker Frequency R“::c:?r:g Det 204704 Gain/Loss C:;;Z?':‘egd A‘(?r:‘?fe Margin| Peak Limit |Margin|Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuv/m) | (dB) | (Degs) | (cm)
1 [***18.81337] 48.24 | Pk 33.4 -38.2 43.44 54 -10.56 74 -30.56| 0-360 | 250 | H
2 |***20.43331] 47.73 | Pk 33.6 -37.7 43.63 54 -10.37 74 -30.37| 0-360 | 149 H
3 |***22.32947] 48.17 | Pk 34.2 -38 4437 54 -9.63 74 -29.63| 0-360 | 250 | H
5 | ***19.0352 | 48.67 | Pk 336 -38.5 43.77 54 -10.23 74 -30.23| 0-360 | 250 | V
6 |***20.12904 | 47.64 | Pk 33.5 -37.3 43.84 54 -10.16 74 -30.16| 0-360 | 250 | V
7 |***22.18073]| 48.43 | Pk 34.3 -37.6 45.13 54 -8.87 74 -28.87| 0-360 | 300 | V
4 26.16173 | 49.42 | Pk 35.3 -36 48.72 - - 74 -25.28| 0-360 | 101 H
8 26.16853 | 47.24 | Pk 35.3 -35.9 46.64 - - 74 -27.36| 0-360 | 101 | V
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R14964467-E3 DATE: 2024-11-06
FCC ID: 2AT4VSKOLL IC: 26629-SKOLL

11. SETUP PHOTOS

Please refer to R14964467-EP2 for setup photos

END OF TEST REPORT
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