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REPORT NO: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: RF IDEAS
425 N. Martingale Road, Suite 1680
Schaumburg, IL 60173, USA

EUT DESCRIPTION: Dual Band RFID Card Reader
MODEL.: MD30L00
SERIAL NUMBER: WLDAO000175, WLDA000109, WLDA000118, WLDA000157,

WLDAO000158, WLSA000026, WLSA000027, WLSA000029
SAMPLE RECEIPT DATE: 2024-08-30 and 2024-09-27

DATE TESTED: 2024-09-06 TO 2024-10-08
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C See Section 2
ISED RSS-247 Issue 3 See Section 2
ISED RSS-GEN Issue 5+ A1 + A2 See Section 2

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

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

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

Approved & Released For

UL LLC. By: Prepared By:
g/"/’%i_ -
* <«
e Uit Pty
Brian Kiewra Chandler Stanley
Project Engineer Engineer
Consumer, Medical and IT Segment Consumer Medical and IT Segment
UL LLC. UL LLC.
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REPORT NO: R15440806-E6
FCC ID: MOMMD30L00

DATE: 2024-12-02

IC: 6571A-MD30L00

2. TEST RESULTS SUMMARY

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

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 Complies None.

15.247 (b) (3) RSS-247 5.4 (d) | Output Power Complies None.

See Comment Average power Reporting Per ANSI C63.10,
purposes only Section 11.9.2.3.2.

15.247 (e) RSS-247 5.2 (b) |PSD Complies None.

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

15.209, 15.205 g?g'GEN 8.9, Radiated Emissions Complies None.

15.207 RSS-Gen 8.8 AC Mains Conducted Emissions Complies None.

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 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, Certificate Number #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
2800 Suite Perimeter Park Dr. Suite B uS0067 27265 825374
Morrisville, NC 27560, U.S.A
Page 6 of 42
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REPORT NO: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

5. DECISION RULES AND MEASUREMENT UNCERTAINTY
5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES
The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER ULab
Radio Frequency (Spectrum Analyzer) 419.38 Hz

Occupied Channel Bandwidth 1.22%

1.3 dB (PK)

RF output power, conducted 0.45 dB (AV)
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 1.94 dB
All emissions, radiated 6.01 dB
Conducted Emissions (0.150-30MHz) - LISN 3.40dB
Temperature 0.57°C
Humidity 3.39%
DC Supply voltages 1.70%

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

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

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

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV
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REPORT NO: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

6. EQUIPMENT UNDER TEST

6.1. EUT DESCRIPTION
The EUT is a dual band RFID card reader capable of reading both 125 kHz and 13.56 MHz
credentials and Legic Secure Segment credentials via Bluetooth communication. 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 Range Mode Output Power | Output Power
(MHz) (dBm) (mW)
2402 - 2480 BLE -3.33 0.46

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

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

The radio utilizes a chip antenna, with a maximum gain of 0.5 dBi.

6.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was:
For USB: FW: WN5020600UPX7L0
For Serial: FW: WN5020600SPX7L0

6.5. WORST-CASE CONFIGURATION AND MODE

Prior to final power measurements, 2402MHz was selected as the worst-case scenario. The
average powers of all channels were within 0.5dB of each other so radiated emissions below
1GHz, above 18GHz, and power line conducted emission were performed with the EUT set to
transmit at 2402 MHz as worst-case scenario.

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

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

There are two variants that only differ between a USB or a USB and Serial interface. All radiated
scans were performed on the sample with both the USB and Serial interface as worst case.
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REPORT NO: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop HP Resolve 810 A000247 NA
Laptop Charger HP PPPO09L-E WCNXAOC1R6WIVK| NA
USB to RS232
Serial Adapter

Cables Unlimited USB-2920 NA NA

/0 CABLES

Cable Splits to USB and
1 Hardwired 1 USB/Serial | Unshielded >3m Serial and Connects to

Laptop.

TEST SETUP

The EUT is connected to a test laptop during the tests. Test software exercised the radio card
and the transmit power was set to 0dBm as instructed by the customer.

SETUP DIAGRAMS

Please refer to 15440806-EP3 for setup diagrams
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REPORT NO: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

7. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

6 dB BW: ANSI C63.10 Subclause -11.8.1

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

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

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

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

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1 and 6.10.5

General radiated emissions: ANSI C63.10 Subclause — 6.3-6.6

AC Power Line Conducted Emissions: ANSI C63.10-2020, Section 6.2.
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REPORT NO: R15440806-E6
FCC ID: MOMMD30L00

DATE: 2024-12-02
IC: 6571A-MD30L00

8. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville —
Chamber 1)
Equip. ID Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz
65682 Active Loop Antenna ETS-Lindgren 6502 2023-10-03 2024-10-03
1-18 GHz
Double-Ridged
135143 Waveguide Horn ETS Lindgren 3117 2024-02-07 2026-02-07
Antenna, 1to 18 GHz
18-26.5 GHz
204704 Horn Antenna, 18- Com-Power AH-826 2023-07-20 | 2025-07-20
26.5GHz
Gain-Loss Chains
Gain-loss string: . .
91974 0.009-30MHz Various Various 2024-05-08 2025-05-08
91979 Gaifrlass string: 1- Various Various 2024-05-08 | 2025-05-08
135999 Gain-loss string: 18- Various Various 2024-05-08 | 2025-05-08
40GHz
Receiver & Software
197954 Spectrum Analyzer Rohde & Schwarz ESW44 2024-03-05 2025-03-05
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
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville —
Chamber 4)
quglp' Description Manufacturer/Brand Model Number Last Cal. Next Cal.
30-1000 MHz
90628 Hybrf Broadband Sunol Sciences Corp. JB3 2024-01-02 | 2026-01-02
ntenna
Gain-Loss Chains
Gain-loss string: 25- . .
207639 1000MHz Various Various 2024-05-22 2025-05-22
Receiver & Software
197955 Spectrum Analyzer Rohde & Schwarz ESW44 2024-04-16 2025-04-16
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional
Equipment used
241204 Environmental Meter Fisher Scientific 15-077-963 2023-09-05 2025-09-05
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REPORT NO: R15440806-E6
FCC ID: MOMMD30L00

DATE: 2024-12-02
IC: 6571A-MD30L00

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

EquinDment Description Manufacturer Model Number Last Cal. | Next Cal.
248881 Environmental Meter Control Company 06-662-4 2024-04-10|2026-04-10
80391 LISN, 50-ohm/50-uH, 250uH 2- | Fischer Custom | FCC-LISN-50/250-25-2- 2024-08-01| 2025-08-01
conductor, 25A Com. 01
75141 EMI Test Receiver 9kHz-7GHz Rohde & ESCI 7 2024-08-01| 2025-08-01
Schwarz
52859 Transient Limiter, 0.009- Electro-Metrics EM-7600 2024-04-04 | 2025-04-04
100MHz
PS216 AC Power Source Elgar CW2501M NA NA
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
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 2024-06-14 | 2025-06-14
248881 Environmental Meter Control 06-662-4 2024-04-10| 2026-04-10
Company
SOFTEMI Antenna Port Software UL Version 2024.2.23 NA NA
Power Software Boonton Power Analyzer Boonton Version 3.0.13.0 NA NA
Additional Equipment used
211057 Real-Time Peak Power Sensor Boonton RTP5000 2024-08-01| 2025-08-01
50MHz to 8GHz
CBL034 SMA Cable Sucoflex 104PEA 2023-11-29| 2024-11-29
226561 SMA Coaxial 1°f§GAH“Ze”“at°r 28MHzZ- | GentricRF C1852-10 2024-02-29 | 2025-02-28
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REPORT NO: R15440806-E6
FCC ID: MOMMD30L00

DATE: 2024-12-02
IC: 6571A-MD30L00

9. ANTENNA PORT TEST RESULTS

ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 2.094 2.215 0.945 94.54 0.50 0.478
E’; Keysight Spectrum Analyzer - AP2024.2.23,104463/85502, ===
L 1 RF [soe bc | [ [ SENSE:INT] [ ALIGN AUTO  [03:09:59 PM Sep 30,2024 F
ICenter Freq 2.440000000 GHz | #Avg Type: RMS TRecE[ 7355 6 requency
PNO: Fast —»— Trig: FreeRun Avg|Hold: 111 TYPE|A WAARARAY
IFGain:Low #Atten: 30 dB DET|P
Auto Tune
10 dBidiv. Ref 20.00 dBm
Log
B0 CenterFreq
0.00 2.440000000 GHz
-10.0
S
“He StartFreq
=0 2.440000000 GHz
-40.0
-50.0
. Stop Freq
o 2.440000000 GHz
-70.0
Center 2.440000000 GHz Span 0 Hz CF Step
Res BW & MHz #VBW 50 MHz Sweep 7.533 ms (1001 pts) 8.000000 MHz
Auto Man

FUNCTION VALUE |8

T
3 A2 t (A) 2215ms (A)  0.073dB Freq Offset
4 F t 3865ms  -14.944 dBm 0 Hz
5
6
7
8
9
10
11 |
MSG STATUS
DUTY CYCLE: BLE — 1 Mbps
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REPORT NO: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

9.2. 99% BANDWIDTH
LIMITS
None; for reporting purposes only.
RESULTS

9.2.1. BLE (1Mbps)

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.0583
Middle 2440 1.0617
High 2480 1.0674
Test Date: 2024-10-07 Test Date: 2024-10-07
# Agilent 89:25:07 Dec 1, 2023 L Heasure % Agilent 09:36:39 Dec 1, 2023 L Measure
Ch Freq 2.402 GHz Trig Free Meas Off Ch Freq 2.44 GHz Trig Free Meas Off
Occupied Bandwidth A Occupied Bandwidth
Channel Power! Channel Power
Occupied BH Occupied BH
ace| | A ,,-%.na-f""‘”’”““‘-""-"'w-...h ACP
Multi Carrier: Multi Carrier:
- Power Power
o Power Stat el Power Stat
Occupied Bandwidth Occ BH ¥ Pur owerccnar Occupied Bandwidth owerccnar
1.8583 MHz xdB - 1.8617 MHz ——
Transmit Freq Error More Transmit Freq Error 2 kl More
% dB Bandwidth 185 Mz Lafi2 % dB Bandwidth ) . laiz
LOW CHANNEL MID CHANNEL
Test Date: 2024-10-07
s Agllent 09:45:14 Dec 1, 2023 L [ Heasure
Ch Freq 243 GHz Trig Free Meas Off
Occupied Bandwidth
Channel Power
Occupied BW
ACP
Multi Carrier:
Pover
$UBH 55 kHz o stat
Occupied Bandwidth Occ BH % Pur owerccnar
1.8674 MHz * db
Transmit Freq Error - More
% dB Bandwidth 1 dafiz
HIGH CHANNEL
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REPORT NO: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

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 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.7440 0.5
Middle 2440 0.7800 0.5
High 2480 0.7470 0.5
Test Date: 2024-10-07 Test Date: 2024-10-07
2023 L [ Heasure 34 [ Measure

a Mkrl 744k

Meas Off Meas Off

Channel Power Channel Power

Occupied BH Occupied BH
iR J'\"I“""M I
S S S L 0 - S O S S|

L ACP ACP
,',r' Multi Carrier: Multi Carrier:
7 »"“‘"""'”I'ull‘n|L Power e
Power Stat Power Stat
CCDF CCDF
5 More - More
ol i . R ot 1of2 ‘ . R 1of 2

LOW CHANNEL MID CHANNEL

Test Date: 2024-10-07

, 2023 L Measure

Meas Off
Channel Power
Occupied BW

ACP

Multi Carrier:
Power!

Power Stat
CCDF’

More
WUE i 1 of 2

HIGH CHANNEL
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REPORT NO: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

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 meter.

The cable assembly insertion loss of 10.86 dB (including 9.85 dB pad and 1.01 dB EUT cable)
was entered as an offset in the power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband power sensor. Peak output power was
read directly from power meter.

RESULTS

9.4.1. BLE (1Mbps)

Tested By: 105193/22797
Date: 2024-10-07
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 -3.530 30 -33.530
Middle 2440 -3.420 30 -33.420
High 2480 -3.330 30 -33.330
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REPORT NO: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE
The transmitter output is connected to an average gated power meter.

The cable assembly insertion loss of 10.86 dB (including 9.85 dB pad and 1.01 dB EUT cable)
was entered as an offset in the average gated power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband average power sensor. Gated average
output power was read directly from power meter.

RESULTS

9.5.1. BLE (1Mbps)

Tested By: 105193/22797
Date: 2024-10-07
Channel Frequency AV power
(MHz) (dBm)
Low 2402 -4.003
Middle 2440 -3.885
High 2480 -3.765
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REPORT NO: R15440806-E6
FCC ID: MOMMD30L00

DATE: 2024-12-02
IC: 6571A-MD30L00

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
9.6.1. BLE (1Mbps)

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -17.58 8 -25.58
Middle 2440 -16.24 8 -24.24
High 2480 -16.30 8 -24.30
Test Date: 2024-10-08 Test Date: 2024-10-08
[Freq/Channel L [Frea/Channel

1
2.4@2@@@@@@1 GI-\|2. SR SN TN S
WPH A Vimbyre s i e Iﬂu-'ﬁhrl,.‘nmﬂhﬂ.“ |
m,url"ﬂu* al bt \,l,\'llq‘ﬂ""
‘lf,.r\,,u"" 4l e I
0.0

111

Auto

Si
On

z #YBH 9.1 kHz 3 Bl

Copyright 2000-2010 Agilent Technologies

LOW CHANNEL

Center Freq
2.40200000 GHz

2.40144208 GHz

240255800 GHz

Start Freq

Stop Freq

CF Step
600808 kHz
Man

req Offset.
BAOEaEe Hz

gnal Track
Off

) Center Freq
2.44080008 GHz

Start Freq
2.43941500 GHz

Stop Freq
2.44058508 GHz

1
CF Step
_,ﬁhﬁ\..h\l.mn,.ﬂnJWMw,,‘w’ 117.6006808 kHz

'q ey, ity | Auto Man
v ”'M'J'l"l. Freq Offset
| 0.00600000 Hz

Signal Track
On 0ff]

2 # kHz p 12 LER

MID CHANNEL

Center
2.480000000 GH

e
e A
P

Test Date: 2024-10-08

92:29 Dec 1, 2023

Z

#YBH 9.1 kHz

right 2000-2010 Agilent Technologies

- 4] d
HIGH CHANNEL

1
“\.wﬂﬁ'm"u‘wV.u"““f‘.'n"‘”"ﬁr”v"“‘wl

L Freq/Channel
Center Freq
2.48000800 GHz

Start Freq
2.47943975 GHz,

Stop Freq
2.48056825 GHz

CF Step
o 112.850896 kHz
ey Han
\ Freq Offset
0.00000000 Hz

Signal Track
On DF|
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REPORT NO: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

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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REPORT NO: R15440806-E6
FCC ID: MOMMD30L00

DATE: 2024-12-02
IC: 6571A-MD30L00

9.7.1. BLE (1Mbps)

Test Date: 2024-10-07

: Agilent 83:27:56 Dec 1, 26023 L Measure

Meas Off

Channel Power

Test Date: 2024-10-07

. Agilent 33:36:85 Dec 1, 2923 L

Measure

Meas Off

Channel Power

Occupied BH Occupied BH
ACP' ACP
Multi Carrier Multi Carrier
Power’ Power
Power Stat Power Stat
CCDF CCDF’
More More
1of 2 1 of 2
LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL
Test Date: 2024-10-07 Test Date: 2024-10-07
¥ Agilent 89:39:39 Dec 1, 2023 L Measure 3% Agilent 03:48:51 Dec 1, 2023 L Freq/Channel
sy a Center Fre:
Meas Off dBm 13.0158000 GH(z‘
Channel Power 4 30.6009000 P
Center
: 13.861500000 GHz Stop Fre

LEEEHEE 26.0003806 611
CF Step
ACP 2.59780008 GHz
Auto Man
Multi Carrier WBH Freq Offset
Power AL 0.00609000 Hz
Power Stat Signal Track
CCDF On 0ff|

More

1of 2

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

Test Date: 2024-10-07

Agilent 83:47:46 Dec 1, 2623 L

Measure

Meas Off

Channel Power!

ACP!

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

HIGH CHANNEL BANDEDGE

Test Date: 2024-10-07

Measure

Meas Off
Channel Power
Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF’

More
1 of 2

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: R15440806-E6

FCC ID: MOMMD30L00

DATE: 2024-12-02
IC: 6571A-MD30L00

10. RADIATED TEST RESULTS

10.1.

LIMITS

LIMITS AND PROCEDURE

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

Frequency Range Field Strength Limit | Field Strength Limit
(MHz) (uV/m) at3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 -88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit | Field Strength Limit
(MHz) (uUA/m) at 3 m (dBuA/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 3 MHz for peak measurements.
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REPORT NO: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

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 average
measurements. Voltage Averaging was used.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18 GHz
emissions, the channel with the highest 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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REPORT NO: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

10.2. TRANSMITTER ABOVE 1 GHz

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

1EETEst Facility: UL Morrieville 2824 Ses 6 22:18:29
Restricted Bondedge
Project Number: 15448886
114 Client; RF Ideos
Test Location: Chomker |
Mode: 1Tx, BLE, 24@2MHz
183 Tested by: 85581
92
f
8l Peak Limit C(dBuly/m?
€
3 79
0
2
59 AvErGEE TR T B WY
43
. o
37 " M 3 e st bt Hidosbagh Rt T i M
.
26 e ey 4 g W"’W@g\ﬂ
2.31 18 5MH=/ Z.415
Frequency (GHz)
Rerge (GHz) REL/UBL Ref/fttn  Det/fug Made Sueep. Hs  #ups/lade  Lobel Renge (GHz) RELI/UBY Ref/fittn  Det/fvg Mode Sueep. Pbs  #5ups/Mode  Lokel
112.31-2.415 M(-6dB)/M - §7/2 PERK/Pur Svg(RMS)  2neec(fuzod  cBE1  fAXH Herizenwal - Fi 2:2.31-2.415 M(-EdB)/IM 972 AVERAaI L fvg Znsec(futo) 281 1EBTAVG Horizental - Av
Rev 9.5 18 Dot 2021
Met C ted| A PK
Frequency N Fr 135143 |Gain/Loss|DC Corr orretf € vsra?ge Margin| Peak Limit . _|Azimuth|Height| .
Marker (GHz) Reading| Det (dB/m) (dB) (dB) Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dBuV/m)| (dBuv/m) (dB) €
1 * ** 238996 | 30.46 | Pk 31.9 -24 0 38.36 - 74 -35.64| 327 173 H
2 * *% 232843 | 329 Pk 31.7 -24.2 0 40.4 - - 74 -33.6 327 173 H
3 * ** 238996 | 18.42 |ADV| 319 -24 .5 26.82 54 -27.18 - - 327 173 H
4 * ** 238907 | 19.42 |ADV| 319 -24 5 27.82 54 -26.18 - - 327 173 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: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

VERTICAL RESULT

1EFTEat Focility: UL Marrisville 2024 Seo B 23:085:46
Restricted Bandedge
Project Number: 15440886
4 Client: RF Ideas
Test Lecation: Chomker |
Mode: 1Tx, BLE, 24BZMHz
183 Tested by: 85581
92
B Peak Lim t C(dBuU¥m)
£
=~
3 78
o
o
59
Average Limit (JBLU/m)
48
2
i
37
4
26 4 :
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Rorge (6 RO Ref /Attn  Det/fug P Seep Fts  Fwps/llode Label Rarge (612) REU/B Ref/ttn  Det/fvg fack Sucep Pt fowpe/fock Lokl
Rev 9.5 18 Oct 20821

Meter . Corrected| Average . - PK . L pal
Marker Fre(g:ez;\cy Reading| Det :(l::}l::; Gal(r;/BL)oss D((:dCBc;rr Reading Limit I\ll(erg)m '():;::\I;I;::; Margin l-\(zl;:gl'lst)h n(::')"Polarity
(dBuv) (dBuV/m)| (dBuV/m) (dB)
1 |***2.38996| 34.67 | Pk | 319 -24 0 42.57 - - 74 -31.43| 178 [372 | vV
2 |***238943| 3466 | Pk | 319 -24 0 42.56 - - 74 31.44| 178 [372 | vV
3 |***2.38996| 18.44 |ADV| 319 -24 5 26.84 54 -27.16 - - 178 [ 372 | v
4 |***238114| 19.85 [ADV| 319 | -241 5 28.15 54 -25.85 - - 178 [ 372 | v
* - 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: R15440806-E6

FCC ID: MOMMD30L00

DATE: 2024-12-02
IC: 6571A-MD30L00

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1El:Teat Facility: UL Marrisville 2024 Seo 6 28:41:08
Restricted Bondedge
Project Number: 15448886
114 Client: RF Ideas
Test Location: Chomker |
Mode: 1Tx, BLE, 248@MHz
18 Tested by: 85501
92
81 / :
Pdak L mit CdBulU/ml
E X
3 70 y
x
2
59 / Auarage. Linit ld3ulim)
37 st M / \%M il Aty iy st ARt A A 0 Wb e PRITRTVIRTI T L WWRY
‘// \%WJM s
-6 _ i e N "
2.46 18. 3MH=/ 2.5E3
Frequency (GHz)
Rerge (6Hz) REL/UBL Ref/fttn  Det/fvg Made Sueep. Hs  dups/Hade  Lobel Renge (GHz) RELI/VBY Ref/fttn  Det/fvg Mode Sueep. Pbs  #Sups/Mode  Lokel
112, 46-2.563 M(-6dB)/M  97/2 PERK/Pur Swg(RMS)  Zneec(fuso)  cBB1  fAXH Horizonwal - Fie 2:2.46-2 563 M(-6dB/IM 972 AUERAGIL Avg Znsec(futo) 201 1EETAUG Horizontal - Av
Rev 9.5 18 Dot 282
Meter Corrected| Average PK
Frequency . 135143 |Gain/Loss|DC Corr . . .g Margin| Peak Limit ._|Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) (dB) Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dBuv/m)| (dBuv/m) (dB) 8
1 * *% 248354 | 39.26 | Pk 32.2 -23.7 0 47.76 - - 74 -26.24| 311 339 H
2 * *% 248374 | 38.25 | Pk 32.2 -23.7 0 46.75 - - 74 -27.25| 311 339 H
3 * *% 248354 | 19.83 |ADV| 32.2 -23.7 .5 28.83 54 -25.17 - - 311 339 H
4 * *% 248374 | 19.66 |ADV| 32.2 -23.7 .5 28.66 54 -25.34 - - 311 339 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: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

VERTICAL RESULT

Test Focility: UL Marrisville 2024 Seo B 21:82:19
Restricted Bandedge

114 Project Number: 15440886
Client: RF Ideas

Test Lecation: Chomker |

Made: 1Tx, BLE, 248@EMHz

183 Tested by: 85581

Peck Limit CdBLU/m)

CdBuU/m)
~
=

59
AVERSige  Limi € Labuy/

orJ

Oty
(SELN

2.46 1. 3H=/ 2,563
Frequency (GHz)

Rarge (6fz) REL/UBLI Ref/fttn  Det/fug Mode Sueep Fts  #ups/Made  Lobel Range (GHz) REL/UBY Ref/fttn  Det/fvg Mode Sueep Pts  #Swps/Mode  Lobel

Rev 9.5 18 Oct 2821

Meter . Corrected| Average . - PK . e
Marker Fre(g:'ir)\cy Reading| Det :(l::}l::; Gal(r;/BL)oss D((:dCBc;rr Reading Limit I\ll(erg)m '():;::\I;I;::; Margin l-\(zl;:l'lst)h n(::')"Polarity
(dBuv) (dBuv/m)| (dBuv/m) (dB) 8
1 **x48354] 2971 | Pk | 322 | -237 0 38.21 - - 74 35.79] 300 [193 | v
2 **252108 | 3241 | Pk | 323 | -241 0 40.61 - - 74 3339 300 [193 | v
3 **x ) 48354] 18.08 |ADV| 322 | -23.7 5 27.08 54 -26.92 - - 300 | 193 | Vv
4 ** 250661 | 19.55 |ADV| 323 | -23.9 5 28.45 54 -25.55 - - 300 | 193 | V
* - 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: R15440806-E6
FCC ID: MOMMD30L00

DATE: 2024-12-02
IC: 6571A-MD30L00

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

! 1:Tzsz Facility: UL Morrisvi le 2624 Sep 6 21:838:17
Rod ated Emissions 3-M=ters
= Froject Numker: 15448866
18 Cliznt: RF Ideos
Test Locoticn: Chomber 1
- Mad=: 1Tx, BLE, 2482MHz
E Tested by: €558
85
25 Peak Limit (cBul/m)
‘e
3 -
3 5
@
l
~ Avg Limit (dBul/m)
55
o5

1 8 18
Frecuerce (GHz)
Range (6Hz) REL/BL Fef/fittr  Detifvg Hode Susep Pts  HSups/Made  Lobel Renge (3Hz) RBU/UBL Ref/fttn  Detffvg Mode Sueep Pts #5ups/Mode  Lobel
117 BB/ G2 PERK/Fur Aug(RI)  dnseclfuts) 4881 HAKH Horizontal 5:16-18 (-6 /30 9772 PERK/Pur g (RNS)  Toimeschute) 18k HAKH Herizonte |
EERE [ Ve T PERK/ur g (RIE)  Bsec (Auto) 16k MAKH Horizontal
Rev 5.3 13 Dot 20821
11:‘(35: Facility: UL Morrisvi le 2624 Sep 6 21:83:17
Rad ated Emissions 3-M=ters
185 Project Numker: 154488€6
Cli=nt: RF Ideas
Test Locaticn: Chomber 1
- Mod=: 1Tx, BLE, 2482MHz
E Tested by: €558°
85
Peak Limit (cBul/m)
75
‘e
3 -
S 65
@
o L
~ Avg Limit (dBuU/m)
55
6 7 8
45 5 Q Q
0
o5
1 1B 18
Frecuerce (GHz)
Range (6tz) REU/BL Fef/fttr  Det/fvg Hods Susep Pts  H#Sups/Made  Lobel Range (3Hz) RBU/ VBl Ref fAttn  Det/fvg Hods Susep Pts  #Sups/Mode  Lobel
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REPORT NO: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

RADIATED EMISSIONS

Frequenc Metfer 135143 |Gain/Loss|DC Corr Correfted Avg Limit |Margin| Peak Limit PK_ Azimuth|Height ,
Marker (gHz) Y ':::ﬂ'\’l‘)g Det| 4B/m)| (dB) | (dB) (:;33'/’:) (nguV/m) (ng) (dBuV/m) “"(Z':)'“ (Degs) (c:\) Polarity
1 *¥x1599 | 3475 | Pk | 281 | -244 0 38.45 54 -15.55 74 -35.55] 0-360 | 101 | H
5 **¥x1593 | 3947 | Pk | 28.1 | -243 0 43.27 54 -10.73 74 -30.73] 0360 | 101 | Vv
2 [***4.80359] 62.08 [Pk2| 339 | -4556 0 50.38 - - 74 2362 2 116 | H
* %% 480421 | 55.47 |ADV| 339 | -4556 5 44.27 54 9.73 - - 2 116 | H
4 |**+9.41063| 51.04 | Pk | 363 | -403 0 47.04 54 -6.96 74 -26.96] 0-360 | 200 | H
6 |***4.80375| 58.01 | Pk | 339 | -4556 0 46.31 54 -7.69 74 -27.69] 0-360 | 200 | Vv
8 |***9.41344| 5005 | Pk | 36.3 -40 0 46.35 54 -7.65 74 -27.65] 0-360 | 200 | Vv
7 7.20469 | 5223 | Pk | 354 | -421 0 45.53 - - - - ]o3e0| 101 v
3 7.20563 | 54.87 | Pk | 354 | -42.2 0 48.07 - - - - |o360| 101 | H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R15440806-E6
FCC ID: MOMMD30L00

DATE: 2024-12-02
IC: 6571A-MD30L00

MID CHANNEL RESULTS

11:‘(35: Facility: UL Morrisvi le 2624 Sep 6 18:25:18
Rod ated Emissions 3-M=ters
- Froject Numker: 1544B8€6
18 Cliznt: RF Ideos
Test Locoticn: Chomber 1
- Mod=: 1Tx, BLE, 2448MHz
E Tested by: €558
85
25 Peak Limit (cBul/m)
‘e
3 -
3 5
@
°

Avg Limit (dBul/m)

o5
1 [iz] 18
Frecuerce (GHz)
Range (6Hz) REL/BL Fef/fittr  Detifvg Hode Susep Pt HSups/Mode Renge (3Hz) RBU/UBL Ref/fttn  Detffvg Mode Sueep Pts H5ups/Mode
117 BB/ G2 PERK/Fur fug (R Auto 481 MR 5:16-18 (-6 /30 9772 PERK/Pur g (RIS) e [T H
EERE [ Ve T PERK/Pur g RIS Auto 1tk MG
Rev 5.3 13 Oct 2821
11:‘(35: Facility: UL Morrisvi le 2624 Sep 6 18:25:18
Rad ated Emissions 3-M=ters
185 Project Numksr: 154488€6
Cli=nt: RF Ideas
Test Locaticn: Chomber 1
- Mod=: 1Tx, BLE, 2448MHz
E Tested by: €558’
85
Peak Limit (cBul/m)
75
‘e
3 ~
S 85
@
o
~ Avg Limit (dBuU/m)
55
/
6 q 9
45 3 T Q.
=5
a
35
o5
1 1B 18
Frecuerce (GHz)
Range (6tz) REU/BL Fef/fttr  Det/fvg Hods Susep Pts  H#Sups/Made  Lobel Range (3Hz) RBU/ VBl Ref fAttn  Det/fvg Hods Sueep Pts  #Sups/Mode  Lobel
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REPORT NO: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

RADIATED EMISSIONS

Meter Corrected PK
Frequency X 135143 |Gain/Loss|DC Corr . Avg Limit |Margin| Peak Limit . |Azimuth|Height .
Marker | " GHz) ':::ﬂ'\’l‘)g Det| 4B/m)| (dB) | (dB) (:;33'/’:) (dBuv/m) | (dB) | (dBuV/m) “"(Z':)'“ (Degs) | (cm) |7 012ty
1 * %% 15955 | 3501 | Pk | 28.1 | -24.3 0 38.81 54 -15.19 74 -35.19] 0-360 | 199 | H
*¥x16 | 3444 | Pk | 281 | -244 0 38.14 54 -15.86 74 -35.86] 0-360 | 200 | V
2 * % 487948 | 63.99 |PKk2| 34 -44.7 0 53.29 - - 74 2071 2 102 | H
* % 488008 | 57.51 |ADV| 34 -44.7 5 4731 54 -6.69 - - 2 102 | H
3 * % 732064 | 57.08 |PK2| 354 | -41.7 0 50.78 - - 74 2322] 2 117 | H
* % 732061 | 47.91 |ADV| 354 | -417 5 42.11 54 -11.89 - - 2 117 | H
4 * %% 939656 | 51.45 | Pk | 363 | -40.2 0 47.55 54 6.45 74 -26.45] 0-360 | 101 | H
7 * % 488044 | 60.33 |PK2| 34 -44.7 0 49.63 - - 74 2437] 15 [110 ]| Vv
* %% 488019 | 52.35 |ADV| 34 -44.7 5 42.15 54 -11.85 - - 15 | 110 | Vv
3 **% 806625 | 51.34 | Pk | 359 | -413 0 45.94 54 -8.06 74 -28.06] 0-360 | 200 | Vv
9 **¥¥ 937406 | 49.93 | Pk | 362 | -40.2 0 45.93 54 -8.07 74 -28.07]| 0360 | 101 | Vv
6 3.19688 | 56.62 | Pk | 326 | -44.4 0 44.82 - - - - |o360|200] v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R15440806-E6
FCC ID: MOMMD30L00

DATE: 2024-12-02
IC: 6571A-MD30L00

HIGH CHANNEL RESULTS

11:‘(35: Facility: UL Morrisvi le 2624 Sep 6 19:21:089
Rod ated Emissions 3-M=ters
- Froject Numker: 1544B8€6
18 Cliznt: RF Ideos
Test Locoticn: Chomber 1
- Mod=: 1Tx, BLE, 2488MHz
E Tested by: €558
85
25 Peak Limit (cBul/m)
‘e
~
S 65
@
l
~ Avg Limit (dBul/m)
55
45
1
m L
o5
1 [iz] 18
Frecuerce (GHz)
Range (6Hz) REL/BL Fef/fittr  Detifvg Hode Susep Pt HSups/Mode Renge (3Hz) RBU/UBL Ref/fttn  Detffvg Mode Sueep Pts H5ups/Mode
117 BB/ G2 PERK/Fur fug (R Auto 481 MR 5:16-18 (-6 /30 9772 PERK/Pur g (RIS) e [T H
EERE [ Ve T PERK/Pur g RIS Auto 1tk MG
Rev 5.3 13 Oct 2821
11:‘(35: Facility: UL Morrisvi le 2624 Sep 6 19:21:089
Rad ated Emissions 3-M=ters
= Project Numksr: 154488€6
18 Cliznt: RF Ideos
Test Locaticn: Chomber 1
Mod=: 1Tx, BLE, 2488MHz
95 Tested by: €558’
85
25 Peak Limit (cBul/m)
‘e
3 ~
> 65
@
o
~ Avg Limit (dBuU/m)
55
g ‘8
- — Is] a [=]
4 [
©
o5
1 1B 18
Frecuerce (GHz)
Range (6tz) REU/BL Fef/fttr  Det/fvg Hods Susep Pts  H#Sups/Made  Lobel Range (3Hz) RBU/ VBl Ref fAttn  Det/fvg Hods Sueep Pts  #Sups/Mode  Lobel
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REPORT NO: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

RADIATED EMISSIONS

Meter Corrected PK
Frequency X 135143 |Gain/Loss|DC Corr . Avg Limit (Margin| Peak Limit . |Azimuth|Height| .
Marker | GHz) ':::ﬂ'\’l‘)g Det| 4B/m)| (dB) | (dB) (:;33'/’:) (dBuv/m) | (dB) | (dBuV/m) “"(Z':)'“ (Degs) | (cm) |7 O12tY
1 *¥x 15955 | 36.42 | Pk | 28.1 | -243 0 40.22 54 -13.78 74 3378 0-360 | 101 | H
6 *¥% 10215 | 3267 | Pk | 27.7 | -271 0 33.27 54 -20.73 74 -40.73| 0-360 | 101 | Vv
7 **x 15985 | 40.09 | Pk | 28.1 | -24.4 0 43.79 54 -10.21 74 -30.21| 0-360 | 200 | Vv
3 |**r495045] 6322 |[PK2| 342 | -448 0 52.62 - - 74 2138 o0 109 | H
*¥x 495977 | 56.84 |ADV| 342 | -44.8 5 46.74 54 -7.26 - - 0 109 | H
4 |**¥743906 | 52.05 | Pk | 35.4 41 0 46.45 54 -7.55 74 -27.55| 0-360 | 101 | H
5 |**+939375[ 49.92 | Pk | 36.3 -40 0 46.22 54 -7.78 74 27.78| 0-360 | 199 | H
9 *¥x 49596 | 59.8 |PK2| 342 | -44.8 0 49.2 - - 74 248] 26 [132] v
* %% 495996 | 52.26 |ADV| 342 | -44.8 5 42.16 54 -11.84 - - 26 | 132 | v
10 |***9.49594 | 5166 | Pk | 36.4 | -40.4 0 47.66 54 -6.34 74 2634 0-360 | 200 | Vv
2 3.19688 | 55.75 | Pk | 32.6 | -44.4 0 43.95 - - - - o360 101| H
3 3.19969 | 57.28 | Pk | 326 | -44.4 0 45.48 - - - - o360 |101| Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

10.3. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

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).

UL Morrisville 2024 Sep 26 23:42:52

70

RF Emissions

58 Project Number: 15448886
Client: RF Ideas

Test Locotion: Chamber 1

Mode: 1Tx, BLE, Worst Cose

46 Tested by: 85501
T~ —~ N S GNP
22
—
18 i

io
z
=N
o~

dBlulolts/meter) Horizantal

1 [IZ] 30
Frequency (MHz)
Ronge (MHz) REBU/UBL Ref/fttn  Det/fvg Mode Suesp Pts  #Swps/Made = Range (MHz) RBU/UBY Ref/fttn  Det/fvg Mode Suesp Pts  #Swps/Mode  Lobel
1:.809-.15 208(-6dB)/3k  187/18 PERKAGIL Avg BBnsec(Auto) 2881  MAXH
2:.15-.49 Ok(-6dB)/ 100k 97/18 PERK/Vol ¢ Avg 1dnsec(Auto) 2881  MAXH 7:.089- .15 200(-6dB)/ 3k 187/10 PERK/Vol ¢ Avg Auto 2881 MAXH Flat
3:.49-30 Ok(-6cB)/188k 97/18 PEAKNolt Avg 7881 MAXH 8:.15-.49 Ok(-6dB)/1BBk 97/18 FEAKAol 4 fvg Auto 2081 MAXH Flat
9:.49-30 Ok(-6dB)/188k 97/18 PERK/Volt Avg Auto 7ear  MAxH Flat
Rev 9.5 18 Oct 2821
Below 30MHz Data
Met C ted
Marker Frequency| Re:d?nrg Det 65682 Gain/Loss | Dist. Corr. I:;:;neg QP/AV Limit PKLimit |Margin|Azimuth| Loop
MH dBuV, dB Factor (dB dBuV, dBuV, dB Di Angl
(MHz) (dBuV) (dBuV/m) (dB) actor (dB) dB(uVolts/meter) (dBuV/m) | (dBuV/m) | (dB) | (Degs) | Angle
1 .01333 | 42.84 | Pk 17.3 1 -80 -19.76 45.11 65.11 -64.87 | 0-360 | 0 degs
5 .01383 | 42.79 | Pk 17 1 -80 -20.11 44.79 64.79 -64.9 | 0-360 (90 degs
9 .03122 | 43.64 | Pk 12.9 1 -80 -23.36 37.72 57.72 -61.08 | 0-360 Flat
2 .205 46.07 | Pk 10.1 1 -80 -23.73 21.37 41.37 -45.1 | 0-360 | Odegs
6 23313 | 44.49 | Pk 10.1 1 -80 -25.31 20.25 40.25 -45.56 | 0-360 |90 degs
10 .26509 | 43.46 | Pk 10.1 1 -80 -26.34 19.14 39.14 -45.48 | 0-360 Flat
11 .5153 36.82 | Pk 10.2 1 -40 7.12 33.36 - -26.24 | 0-360 Flat
53216 38.21 | Pk 10.2 1 -40 8.51 33.08 - -24.57 | 0-360 | 0 degs
7 53216 37.92 | Pk 10.2 1 -40 8.22 33.08 - -24.86 | 0-360 |90 degs
8 .69658 33.94 | Pk 10.2 1 -40 4.24 30.74 - -26.5 | 0-360 |90 degs
12 1.03386 | 31.66 | Pk 10.4 1 -40 2.16 27.32 - -25.16 | 0-360 Flat
4 1.60302 | 27.91 | Pk 10.4 2 -40 -1.49 23.51 - -25 0-360 | Odegs
Pk - Peak detector
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REPORT NO: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

gTest Focility: UL Morrisville 2024 Sep 26 23:42:52
RF Emissions

Project Number: 15448806

7 Client: RF Ideas

Test Location: Chamber 1
Mode: 1Tx, BLE, Worst Cose

1

-5 Tested by: 85501
B \ - " - -
] T imit dBufA/m?)
~
§ —29
3
)
13
Bo-41
o
1=
T
J
Z -5
o

. BEs1 A 1 18 38
Frequency (MHz)
Ronge (Hz) REW/ VM Ref/Attn  Det/Avg Made Sucep Pts  #oups/Mode Lobel

Range (Hz) RBL/UBI Ref/fttn  Det/fv:
1088515 200(-68)/3  187/18 PEAK/Val
2:.15-.49 Sk (-608)/183k  87/18 PEAK/ ol
3:.49-3 S (-60B)/ 188k 87/18 PEAK/ Vol

7:.609-.15 200(-5dB)/3k  187/18  PEAK/Uald fug TB5nsec(futo) 2081 MAXH Flat
8.15-.43 e BBk 97/10 PEAK/Vol4 vy Znse 2601 MAH Flot
9:.43-30 Gk (-6dB)/ 18k 97/18 PEAK/VolL vy Tinseo(futo) 7HB1  MAXF Flat

Rev 9.5 18 Oct 2821

ANTENNA- THREE ORIENTATIONS - H FIELD

Below 30MHz Data

Marker Frequency) R“::c:?r:g Det 65682 Gain/Loss | Dist. Corr. C:;:T:‘egd QP/AV Limit PKLimit |Margin|Azimuth| Loop
(MHz) (dBuV) (dBuVv/m) (dB) Factor (dB) dB(uAmps/meter) (dBuA/m) (dBuA/m) | (dB) | (Degs) | Angle
1 .01333 | 42.84 | Pk -34.2 1 -80 -71.26 -6.39 13.61 -64.87 | 0-360 | Odegs
5 .01383 | 42.79 | Pk -34.5 1 -80 -71.61 -6.71 13.29 -64.9 | 0-360 |90 degs
9 .03122 | 43.64 | Pk -38.6 1 -80 -74.86 -13.78 6.22 -61.08 | 0-360 Flat
2 .205 46.07 | Pk -41.4 1 -80 -75.23 -30.13 -10.13 -45.1 | 0-360 | Odegs
6 23313 | 44.49 | Pk -41.4 1 -80 -76.81 -31.25 -11.25 -45.56 | 0-360 | 90 degs
10 .26509 | 43.46 | Pk -41.4 1 -80 -77.84 -32.36 -12.36 -45.48 | 0-360 Flat
11 5153 36.82 | Pk -41.3 1 -40 -44.38 -18.14 - -26.24 | 0-360 Flat
3 53216 38.21 | Pk -41.3 1 -40 -42.99 -18.42 - -24.57 | 0-360 | Odegs
7 53216 37.92 | Pk -41.3 1 -40 -43.28 -18.42 - -24.86 | 0-360 |90 degs
.69658 33.94 | Pk -41.3 1 -40 -47.26 -20.76 - -26.5 | 0-360 |90 degs
12 1.03386 | 31.66 | Pk -41.1 1 -40 -49.34 -24.18 - -25.16 | 0-360 Flat
4 1.60302 | 27.91 | Pk -41.1 2 -40 -52.99 -27.99 - -25 0-360 | Odegs
Pk - Peak detector
Page 34 of 42
ULLLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400

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




REPORT NO: R15440806-E6
FCC ID: MOMMD30L00

DATE: 2024-12-02
IC: 6571A-MD30L00

10.4.

WORST CASE BELOW 1 GHZ

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

9:U, Morrisville 2024 Sep 26 12:81:28
Radiated Emissions - 3 Meters
a5 Projzct Number: 15448E86
Client: RF Idecs
Test Location: Chomber 4
Made: 1Tx, BLE, Worst Cosze
75 Testzd ky: 1193
6’:
E
T 55
o
N
¢ (
£ 45 OPR L T BT
e
3 35
2 3
S
2!: 1‘ T
wn, A
15 " 1‘ w
) i
=
39 188 1800
Frecuerce (MHz)
Renge () RN Fef/htkr  Det/fog fode Scep Pt oupslliade Lobel ‘ Renge ) REW/TEL Ref7Atbn Dol/Avg Fock Sieep Fts Fowpelfiode Lobel
1:30- 168 Teh(-6B/IN GT/8 PEA/Logfr-Video Vdnmsec(ute) 1Bk MAKH Hor zental
Rev £.5 13 Oct 2821
9:U, Morrisville 2024 Sep 26 12:81:28
Radioted Emicssions - 3 Meters
a5 PrgJeDt Number : 154408686
Client: RF Idecs
Test Location: Chomber 4
Made: 1Tx, BLE, Worst Cosze
75 Testzd by: 1193
55
FRE
; ’_
C
]
> 45 OPR LT CEBU
e
~
335
@
z - 1
6 Q
o5l @ 7 18
2 @ S g o
&
15
=
39 188 1800

Frecuerce (MHz)

Fef/fttr  Det/fvy flade

Renge (Hz) RE/UBII

weep

Pte  Howps/Mode Lobel

‘ Range () REU/UEL Ref /Bt Det/ivg flode Sieep

Pts Houpsode Lobel
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REPORT NO: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

Below 1GHz Data

Meter Corrected
Frequency X 90628 Gain/Loss X QPk Limit Margin |Azimuth|Height .
Marker | \1hz) R(ZZ‘:'\’I‘)E Det | 4B/m) (dB) (:;33'/’:) (dBuV/m) (dB) | (Degs) | (cm) [POIMIEY

2 * *%109.249 | 35.35 | Pk 18.7 -314 22.65 43.52 -20.87 | 0-360 | 200 H

3 * **263.576 | 41.01 | Pk 18.8 -30.3 29.51 46.02 -16.51 | 0-360 100 H

5 * *%131.947| 32.91 | Pk 19.9 -31.2 21.61 43.52 -21.91 | 0-360 100 H

9 * **128.94 | 31.54 | Pk 20 -31.2 20.34 43.52 -23.18 | 0-360 100 Vv

10 * ** 262.703 35 Pk 18.6 -30.4 23.2 46.02 -22.82 | 0-360 100 Vv

11 * **982.54 | 26.16 | Pk 29.1 -26.2 29.06 53.97 -24.91 | 0-360 100 Vv

6 31.358 33.38 | Pk 25.9 -32.1 27.18 - - 0-360 100 Vv

1 36.014 32.27 | Pk 22.9 -32.1 23.07 - - 0-360 100 H

7 57.451 42.03 | Pk 13.6 -31.7 23.93 - - 0-360 100 Vv

8 107.6 36.33 | Pk 18.4 -314 23.33 - - 0-360 100 Vv

4 479.983 35.03 | Pk 23.8 -29.5 29.33 - - 0-360 100 H
Pk - Peak detector
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REPORT NO: R15440806-E6
FCC ID: MOMMD30L00

DATE: 2024-12-02
IC: 6571A-MD30L00

10.5.

WORST CASE 18-26 GHZ

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

11:TEst Focility: UL Marrisville 2024 Sep 27 B9:12:51
Radioted Emissions 3-Meters
195 FPQJeDt Nullnberﬁ 15440806
Client:RF ideas
Test Location:chomber |
Mode: 1tx, ble, worst cose
95 Tested by:23854
85
75 Pealk imit.. (dBull/m]
e
3 5
3 6
[45)
o
55 Average Limit (dBuU/m)
B T wwwwWMwwwwwWwMWme
35
o5
18 26.5
Frequency (GHz)
Ronge () R/ Ref/Attn  Det/Avg Tope Sucep Pto  ESupa/Made Lobel ‘ Range (G) REU/UE Ref/Attn  Det/fvg Tope Sueep Fte  Foupe/fods Lobel
1:18-26.5 1M(-3dB)/3M 99/2 PEAK/Pur Rvg(RMS)  42msec(futo) 1Bk MAXH Hor zontal
1II:TES‘V. Facility: UL Morrisville 2824 Sep 27 B9:12:51
Radioted Emissions 3-Meters
195 Project Number: 15448886
Client:RF ideas
Test Location:chomber |
Mode: 1tx, ble, worst cose
95 Tested by:23854
8|:
75 Pecal tmit... CdBul
e
>~
3 6
[45)
Z
55 Average Limit (dBulU/m)
a5
O s T
35
25
18 26.5
Frequency (GHz)
Ronge (@) ROU/RU Ref/Attn  Det/vg Tope Sweep Pto Foups/Mode Lobel Ronge (G) REU/VE Ref/Attn  Det/fvg Tope Sueep Pts  Foupe/fode Lobel
‘ 218265 BN 9972 PERKGPar Ag®RIS)  dZnsecCiuto) 1Bk MR Uertica
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REPORT NO: R15440806-E6

FCC ID: MOMMD30L00

DATE: 2024-12-02
IC: 6571A-MD30L00

18 — 26GHz Data

Frequency Metfer 204704 |Gain/Loss Correfted AerraTge Margin | Peak Limit | Margin |Azimuth | Height .
Marker (GHz) Reading | Det (dB/m) (dB) Reading Limit (dB) (dBuV/m) (dB) | (Degs) | (cm) Polarity
(dBuv) (dBuVv/m)| (dBuV/m)
1 * *¥%18.68758 | 48.71 | Pk 33.1 -40.1 41.71 54 -12.29 74 -32.29 | 0-360 300 H
2 * *%21.10049| 49.55 | Pk 33.7 -40 43.25 54 -10.75 74 -30.75 | 0-360 199 H
3 * *¥%22.38301| 49.24 | Pk 34.1 -40.2 43.14 54 -10.86 74 -30.86 | 0-360 149 H
4 * *¥%20.29562| 48.54 | Pk 33.6 -40.1 42.04 54 -11.96 74 -31.96 | 0-360 101 \Y
5 * *¥%22.70768 | 47.75 | Pk 34.1 -40.2 41.65 54 -12.35 74 -32.35 | 0-360 300 \Y
6 * *¥%23.78027| 49.94 | Pk 34.4 -39.9 44.44 54 -9.56 74 -29.56 | 0-360 151 \Y

* - 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: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207
IC RSS-GEN, Section 8.8

(@) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is
designed to be connected to the public utility (AC) power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies, within the band 150 kHz
to 30 MHz, shall not exceed the limits in the following table, as measured using a 50uH/50 ohms
line impedance stabilization network (LISN). Compliance with the provisions of this paragraph shall
be based on the measurement of the radio frequency voltage between each power line and ground
at the power terminal. The lower limit applies at the band edges.

Frequency range Limits (dBuV)
(MHz) Quasi-peak Average
0.15 to 0.50 66 to 56 56 to 46
0.50to 5 56 46
5to 30 60 50

Notes:

1. The lower limit shall apply at the transition frequencies

2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to
0.50 MHz.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS

No non-compliance noted:
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REPORT NO: R15440806-E6
FCC ID: MOMMD30L00

DATE: 2024-12-02
IC: 6571A-MD30L00

Conducted Emissions Graph

Line 1
(ggTest Feeility: UL Morrisville 2024 Sep 39 16:02:59
Conducted RFI Uoltage
o8 Project Number: 15448886
4 Client: RF Ideas
Test Location: CONDI
Mode: 1Tx, BLE, Worst Cose
88 Tested by: 11993
78
—
3 60 QP Tm T daB L
!
- 5@ : Average LimiE (dBUL
E A
© 48 - 3
2 vw M Bl
EIZj\/\ / ’\"\ ey W el it “W"W‘\W‘WM“
4
28 L\ S /@\fk e
- WWN‘W
18
15 1 18 308
Frequency (MHz)
Ronge (Hz) REU — Ref/ittn Det/Avg Tpe Sueep Pts  Woups/Made Label Renge (HHz) REW Ref/Attn  Det/fvg Type Sueep Pts #Sups/fode Lobel
1:.75-38 Ok(-6cB)/30k  82/10 PEAK/LogPur—ideo 188ns/3kHz 9958 1/URIT Line-LI
Rev 9.5 18 Dct 2821
Conducted Emissions Data Points
Range 1: Line-L1 .15 - 30MHz
Marker Frequency R“::c:?r:g Det LISN VDF (dB) | Cbl/Limiter c:;;f;;zd QP Limit Margin | Average Limit | Margin
(MHz) (dBuV) (dB) dBuV (dBuv) (dB) (dBuv) (dB)
2 174 25.47 Av 2 9.8 35.47 - - 54.77 -19.3
1 177 43.48 Pk 2 9.8 53.48 64.63 -11.15 - -
3 .627 28.96 Pk 0 9.8 38.76 56 -17.24 - -
4 .642 15.19 Av 0 9.8 24.99 - - 46 -21.01
5 3.903 23.47 Pk 0 9.9 33.37 56 -22.63 - -
6 3.927 9.65 Av 0 9.9 19.55 - - 46 -26.45
7 9.015 24.12 Pk .1 10 34.22 60 -25.78 - -
8 9.039 12.49 Av .1 10 22.59 - - 50 -27.41
9 12.162 29.17 Pk .1 10 39.27 60 -20.73 - -
10 12.162 14.89 Av .1 10 24.99 - - 50 -25.01
12 13.56 10.27 Av .1 10 20.37 - - 50 -29.63
11 13.584 21.3 Pk .1 10 31.4 60 -28.6 - -

Pk - Peak detector

Av - Average detection
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REPORT NO: R15440806-E6 DATE: 2024-12-02
FCC ID: MOMMD30L00 IC: 6571A-MD30L00

Conducted Emissions Graph

Line 2
1BETE&#@ Facility: UL Morrisville 2024 Sep 30 16:02:59
Conducted RFI Uoltage
Project Number: 15440806
Bl Client: RF Ideas
Test Location: CONDI1
Mode: 1Tx, BLE, Worst Cose
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Conducted Emissions Data Points

Range 2: Line-L2 .15 - 30MHz
Marker Frequency R“::c:?r:g Det LISN VDF (dB) | Cbl/Limiter C:;;Z?':‘egd QP Limit Margin | Average Limit | Margin
(MHz) (dBuv) (dB) dBuV (dBuVv) (dB) (dBuVv) (dB)
13 171 44.6 Pk 2 9.8 54.6 64.91 -10.31 - -
14 174 28.11 Av 2 9.8 38.11 - - 54.77 -16.66
15 .252 41.48 Pk 1 9.8 51.38 61.69 -10.31 - -
16 .255 26.17 Av 1 9.8 36.07 - - 51.59 -15.52
17 .6287 41.39 Qp 0 9.8 51.19 56 -4.81 - -
18 .62852 34.64 Ca 0 9.8 44.44 - - 46 -1.56
19 .76678 32.53 Qp 0 9.8 42.33 56 -13.67 - -
20 .759 26.56 Av 0 9.8 36.36 - - 46 -9.64
22 .99 24.7 Av 0 9.8 34.5 - - 46 -11.5
21 1.002 38.98 Pk 0 9.8 48.78 56 -7.22 - -
23 2.586 33.18 Pk 0 9.8 42.98 56 -13.02 - -
24 2.586 18.32 Av 0 9.8 28.12 - - 46 -17.88
25 13.563 40.31 Pk 1 10 50.41 60 -9.59 - -
26 13.563 24.66 Av 1 10 34.76 - - 50 -15.24
Pk - Peak detector
Av - Average detection
Qp - Quasi-Peak detector
Ca - CISPR average detection
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12. SETUP PHOTOS

Please refer to R15440806-EP3 for setup photos

END OF TEST REPORT
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