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1. ATTESTATION OF TEST RESULTS
COMPANY NAME: SRAM LLC
1000 W Fulton Market 4™ Floor
Chicago, IL 60607, United States
EUT DESCRIPTION: Bicycle Power Meter
MODEL.: 65501

SERIAL NUMBER: Conducted: AG047078
Radiated: AG048750

DATE TESTED: SEPTEMBER 28 TO OCTOBER 07, 2020

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

UL Verification Services Inc. 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 Verification
Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. will constitute fraud and shall nullify
the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of the U.S. government.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site v01r01, RSS-GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions
were measured at 47658 Kato RD address. The following table identifies which facilities were
utilized for radiated emission measurements documented in this report. Specific facilities are
also identified in the test results sections.

47173 Benicia Street 47266 Benicia Street 47658 Kato Rd
Chamber A O Chamber D O Chamber |

[0 Chamber B [0 Chamber E O ChamberJ

(0 Chamber C [0 Chamber F Chamber K

[0 Chamber G [0 Chamber L

0 Chamber H [0 Chamber M

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code:
2324A.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 13431970-E1V3 DATE: 11/2/2020
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4. DECISION RULES AND MEASUREMENT UNCERTAINTY
4.1. 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.

4.2. 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.)

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER ULab
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.39dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.07dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

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

4.4, 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 + 0 dB +10.1 dB+ 0 dB = 46.6 dBuV
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5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

The EUT is a Bicycle Power Meter with BLE, AIREA, and ANT+ Radios.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range EEEL GYERYS
(MH2) Mode | Output Power | Output Power | Output Power | Output Power
(dBm) (mW) (dBm) (mW)
2402 - 2480 BLE 7.88 6.14 7.72 5.92
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a ceramic chip antenna, with a maximum gain of 1.40 dBi.
5.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was version B-1.0.

The test utility software used during testing was nRF Connect version 3.3.0.

5.5. WORST-CASE CONFIGURATION AND MODE

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

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

The fundamental of the EUT was investigated in two orthogonal orientations Horizontal, and
Vertical, it was determined that Horizontal orientation was worst-case orientation; therefore, all
final radiated testing was performed with the EUT in Horizontal orientation.

Worst-case data rate as provided by the client was 1Mbps.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number
Laptop Lenovo T450s PCO044FTD
AC/DC Adapter Lenovo ADLX45NCC2A N/A
USB Dongle Segger E204460 680435024
DC Power Supply Kenwood Corporation PA36-3A 7060074
I/O CABLES (CONDUCTED EMISSIONS)
I/O CABLE LIST
# of Cable
ngle Port Identical Co_r|1_negtor C_Zrablee Length Remarks
‘ Ports yp yp (m)
1 AC 1 AC Unshielded 15 AC Main to DC
Supply, to Analyzer
2 DC 1 DC Unshielded 0.5 Power Supply to EUT
3 AnFt)%rrltna 1 SMA Unshielded 0.5 EUT to Analyzer
I/O CABLES (RADIATED EMISSIONS)
I/O CABLE LIST
# of Cable
Cﬁgle Port Identical Co_r|1_negtor (_Jrablee Length Remarks
‘ Ports yp yp (m)
1 AC 1 AC Unshielded 15 AC Main to DC
Supply
2 DC 1 DC Unshielded 0.5 Power Supply to EUT
TEST SETUP

For the purposes of testing, the EUT is connected to a 1.5V DC Power supply for radiated
emissions above 1GHz. The EUT is normally powered by a AAA lithium battery at 1.5V. For
radiated emissions below 1GHz, the EUT is battery powered.
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SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum Analyzer

E U T DC Power Supply

AC MAINS
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SETUP DIAGRAM FOR RADIATED TESTS

Remote

Radiated

EUT . Spectrurm Analyzer

2

AC MAIN

Page 12 of 42

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13431970-E1V3 DATE: 11/2/2020
FCC ID: C90-DUBPMB2 ISED: 10161A-DUBPMB2

6. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Section -11.8.1 RBW 2 DTS BW

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

Output Power: ANSI C63.10 Section -11.9.1.3 Method PKPM1 Peak-reading power meter

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

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

Radiated emissions non-restricted frequency bands: ANSI C63.10 Section -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Section -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Section -11.12.2

Band-edge: ANSI C63.10 Section - 6.10

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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DATE: 11/2/2020

ISED: 10161A-DUBPMB2

7. TEST AND MEASUREMENT EQUIPMENT

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

report:

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179376 4/3/2021
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 8/31/2021
Antenna, BroadBand Hybrid, 30MHz to | Sunol Sciences Corp. JB3 PRE0181574 10/14/2020
3GHz
Amplifier, 100MHz-18GHz AMPLICAL AMPO0.1G18-47-20 PRE0197319 5/4/2021
Amplifier, 9KHz to 1GHz, 32dB SONOMA 310 175953 1/23/2021
INSTRUMENT
Filter, HPF 3.0GHz MICRO-TRONICS HPM17543 175973 5/4/2021
Antenna, Passive Loop 30Hz - 1MHz ELECTRO METRICS EM-6871 PRE0179466 5/27/2021
Antenna, Passive Loop 100KHz - ELECTRO METRICS EM-6872 PRE0179468 5/27/2021
30MHz
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B T448 5/20/2021
Rf Amplifier, 18-26.5GHz, 60dB gain AMPLICAL AMP18G26.5-60 PRE0181238 6/7/2021
Spectrum Analyzer, PSA, 3Hz to Keysight Technologies EA446A T146 1/29/2021
44GHz Inc
Power Meter, P-series single channel Keysight 'I;sghnologles N1911A T1268 172212021
Power Sensor, P - series, 50MHz to Keysight Technologies 2/26/2021
18GHz, Wideband Inc N1921A T413
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, March 30, 2020
Antenna Port Software UL UL RF Ver 2020.9.18

NOTES:

1. Equipment listed above that calibrated during the testing period was set for test after the

calibration.

2. Equipment listed above that has a calibration due date during the testing period, the testing is
completed before equipment expiration date.
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8. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS
B X Cycle [ Correction Factor|Minimum VBW
(msec) [ (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 100.000 | 100.000 1.000 100.00 0.00 0.010
DUTY CYCLE PLOTS
s Agilent 11:05:56  Sep 30, 2026 L [ Measure |
AP2626.9.18,16058875, a Mkr3 106 ms
Ref 26 dBm #Atten 30 B -6.664 dB Meas Off
#Feak “
LDg 2R él
10« Ychannel Power
dB/
Occupied BH
ACP
#PAvy
Center 2.440 BRA GHz Span B Hz . .
Res BH 8 MHz WEH S0 Miz  Sweep 100 ms (1001 prs) || T cﬁg;}:ﬁ
Markar Trace Type * Auic Amplitude
1R 1 Time Az -3.28 dBm
1 €10 Ti 188 .88 dB
BE 1 T:mz E’Imi -3.28 dBm Powerc%t[?Ft
Ja 1) Time 188 me 8.688 dB
More
1of2

DUTY CYCLE BLE
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8.2.

99% BANDWIDTH

LIMITS
None; for reporting purposes only.
RESULTS
Channel Frequency 99% Bandwidth
(MH2) (MH2)
Low 2402 1.7335
Middle 2440 1.7458
High 2480 1.7490
% Agilent 11:01:42 Sep 30, 2620 L Measure 3% Agilent 11:86:53 Sep 38, 2620 L Measure
| ] |
Ch Freq 2.462 GHz Trig Free Meas Off Ch Freq 2.44 GHz Trig Free Heas Off|
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
| Channel Power!| Channel Power
AP2020.9.18,1606875, AP2020.9.18,1608023,
Ref 28 dBm #Atten 30 dB Ref 28 dBm #Atten 30 dB
#Peak Dccupied BH #Peak Occupied BH|
Lag Log
18 18
© % & .
dB/ >, < dB/ > <
Offst ACP| | otrs: — ACP
1.5 18.5 w
dB N n dB n n
Multi Carrier| Multi Carrier
Center 2.402 000 GHz Span 5 MHz Power Center 2.490 008 CHz Span 5 Mz Power
#Res BH 28 kHz #BH 62 kHz #Sweep 100 ms (1001 pts) #Res BH 20 kHz #UBH 62 kHz #5weep 108 ms (1001 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
1.7335 MHz ®x dB -26.00 dB 1.7458 MHz x dB -26.00 dB
Transmit Freq Error  5.698 kHz 1”0{3 Transmit Freq Error  5.984 kHz 1'10{%
% B Bandwidth 2.225 MHz E % dB Bandwidth 2.363 MHz o
| |
4 Agilent 11:11:84 Sep 38, 2628 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
Channel Power|
AP2020.9.18,1605075,
Ref 28 dBm #Atten 30 dB
#Peak Occupied BH
Log
18
& %
dB/ > <
Dffst [ — ACP
18.5
dB . .
Multi Carrier,
Center 2.480 000 Gz Span 5 Mz Power
#Res BH 20 kHz #UBH 62 kHz #Sweep 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH % Pur 9900 ¥ CCDF
1.7490 MHz ®x dB -26.00 dB
Transmit Freq Error  4.799 kHz 1M°fr§
% dB Bandwidth 2.346 MHz E
|

HIGH CHANNEL
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8.3.

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

RSS-247 5.2 (a)

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

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MH2z) (MH2) (MH2)
Low 2402 0.858 0.5
Middle 2440 0.777 0.5
High 2480 0.855 0.5
# Agilent 11:01:16 Sep 38, 2020 L Measure 3% Agilent 11:06:21 Sep 38, 2020 L Measure
AP2020.9.18,160805, a Mkrl 858 kHz AP2820.9.18,1608023, a Mkrl 777 kHz
Ref 38 dBm #Atten 48 dB -1.839 4B Meas Off| Ref 3@ dBm #Atten 40 dB @.775 dB Meas Off
#Peak | #Peak
Lag | Log
Lo Channel Power| Lo Channel Power
dB/ dB/
Offst Offst
185 e 1 18.5 iR &
dB Occupied BW dB Occupied BH
ul} uf}
% i
m m
WPhivs ACP Pl ACP
24 28 |
ML s2 Multi Carrier| ML 52 Multi Carrier
83 FS Power 53 F Power
AR AA
g?@k Power Stat f;;gk Power Stat
5o CCOF| | |som CCOF
Center 2.40Z 008 GHz Span 3 WAz forel | |center 2.428 205 oz Span 3 Mz hore
#Res BH 100 kHz #BH 308 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #UBH 308 kHz Sweep 1 ms (1881 pts)
| |
LOW CHANNEL MID CHANNEL
3 Agilent 18:32:54 Oct S, 2929 L Measure
AP20620.9.18,18629 RL, a Mkrl 855 kHz
Ref 38 dBm #Atten 40 dB -8.157 4B Meas Off
#Peak ]
Loy |
Lo Channel Power
dB/
Offst
105 i 4
dB Occupied BH
ol
G
m
Wiivg ACP
208
ML S Multi Carrier
S3F Power|
AR
fs;%k Power Stat
s CCDF
Center 2,450 003 GHz Span 3 Mz 1"‘0’{2
#Res BH 100 kHz #UBH 3606 kHz Sweep 1 ms (1081 prs)
|
HIGH CHANNEL
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REPORT NO: 13431970-E1V3 DATE: 11/2/2020

FCC ID: C90-DUBPMB2 ISED: 10161A-DUBPMB2
8.4. OUTPUT POWER
LIMITS

FCC 815.247 (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 power output measured on the EUT antenna port using SMA cable with 10dB attenuator
connected to a power meter via wideband peak power sensor. Peak output power was read
directly from power meter.

RESULTS
Tested By: 10629 RL

Date: 9/30/2020

Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)

Low 2402 7.88 30 -22.12
Middle 2440 7.79 30 -22.21
High 2480 7.64 30 -22.36

Page 18 of 42

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13431970-E1V3
FCC ID: C90-DUBPMB2

DATE: 11/2/2020

ISED: 10161A-DUBPMB2

8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

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

RESULTS

Tested By: 10629 RL
Date: 9/30/2020
Channel Frequency AV power
(MHz) (dBm)
Low 2402 7.72
Middle 2440 7.65
High 2480 7.49
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REPORT NO: 13431970-E1V3 DATE: 11/2/2020
FCC ID: C90-DUBPMB2 ISED: 10161A-DUBPMB2

8.6. 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
Channel Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -6.59 8 -14.59
Middle 2440 -6.70 8 -14.70
High 2480 -6.92 8 -14.92
# Agilent 18:26:53 Oct 7, 2020 L Measure 5 Agilent 18:28:45 0Oct 7, 2020 L Measure
AP2620.9.18,10629 RL,Conducted A Mkrl 2.481 954 GHz| AP2020.9.18,16629 RL,Conducted A Mkrl 2.439 954 GHz
Ref 38 dBm #Atten 40 dB -5.59 dBm Meas Off Ref 30 dBm #Atten 40 dB -6.70 dBm Meas Off
+Peak #Peak
Log Log |
18 10
4B/ Channel Power| 1B/ Channel Power
0ffst (Offst
16.5 10.5
db 3 Occupied BH k= : Occupied BH
DI DI
: | 5
m m
4Pva ACP \PAv ACP
1 sefl T Murt carrier, 1 sz7 Pl muei carrier
53 FC Power| 53 FC Power|
AA AR
f;%k Power Stat f;%k Power Stat
s CCOF| | |5m CCDF
Center 2.402 060 GHz Span 2 Wiz 1”‘;{3 Center 2.040 000 GHz Span 2 Mz 1"‘0’{‘2’
#Res BH 3 kHz #YBW 9.1 kHz  Sweep 212.3 ms (1681 pts) #Res BH 3 kHz #VBH 9.1 kHz  Sweep 212.3 ms (1081 pts)
| |
LOW CHANNEL MID CHANNEL
% Agilent 18:31:35 Oct 7, 2028 L Measure
AP2629.9.18,10629 RL.Conducted A Mkrl 2.479 954 GHz
Ref 38 dBm #Atten 48 dB -6.32 dBm Meas Off
#Peak
Log
18
4B/ Channel Pover
Offst
18.5
dB 1 Occupied BW
i i
:
m
4PRv ACP
ML 52 T wur carrier
S3 FC Power
AA
géiﬁk Power Stat
S CCDF
Center 2.058 088 GHz Spen 2 Mz 1”‘0’{2
#Res BH 3 kHz #YBH 9.1 kHz  Sweep 212.3 ms (1891 pts)
|
HIGH CHANNEL
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REPORT NO: 13431970-E1V3 DATE: 11/2/2020
FCC ID: C90-DUBPMB2 ISED: 10161A-DUBPMB2

8.7. 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, spurious

emissions are required to be 20 dBc.
RESULTS
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REPORT NO: 13431970-E1V3

FCC ID: C90-DUBPMB2

DATE:

11/2/2020

ISED: 10161A-DUBPMB2

Agilent 11:63:02 Sep 38, 2020 L Measure 3% Agilent 11:03:51 Sep 38, 2020 L Measure
AP2820.9.18,160805, Merl 2.401 67 GHz AP2620.9.18,1608023, Mkrd 24.760 GHz
Ref 38 dBm #Atten 48 dB 7.28 dBm Meas Off| Ref 3@ dBm #Atten 40 dB -30.516 dBm Meas Off
#Peak #Peak |
Log . Lag i
10 Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
185 18.5
dB Occupied BH dB 2 Occupied BH
ul} Dl
-12.7 -12.7
dBm dBm
ACP ACP
#PAvy #PAvg
Center 2.400 00 GHz Span 10 MHz . . Start 30 MHz Stop 26.098 GHz . .
¥Res BH 100 kHz #IBH 300 kHz Swosp 1 ms (1001 ptoy || T c:;ug; #Res BH 108 kHz WEW 300 Kz Sweep 2482 5 (8192 proy || I c;';:::;
Marker  Trace Type W Axis Anplitude Marker  Trace Type ¥ Axis fAnplitude
[¢8] Freq 2,481 67 GHz 7.28 dBm 1 [N Freg 2.482 GHz 6.43 dBm
2 Ly F 2.408 08 GH -30.44 dB 2 ) F 4.804 GH -30.26 dB
3 [$5] F:g 2.408 68 EH; -30.44 dB: Powerc%%a; 3 1y F:E 7.286 EH; -38.78 dE:: PowercSctDaFt
4 1y Freq 24,768 GHz -38.52 dBm
More More
1 of 2 1 of 2|
| |
Agilent 11:03:14 Sep 38, 2020 L Measure 3% Agilent 11:09:03 Sep 38, 2020 L Measure
AP2820.9.18,1668675, Merl 2.439 67 GHz| AP2626.9.18,1608025, Mkrd  24.305 GHz|
Ref 308 dBm #Atten 40 dB 7.12 dBm Meas Off| Ref 38 dBm #Atten 48 dB -29.863 dBm Meas Off
#Peak #Peak |
Log | Lag |
10 Channel Power| 10 Channel Power
dB/ 1 dB/
Offst k3 Offst
185 18.5
dB Occupied BH dB 3 Occupied BH
ol ol R
-12.9 -12.9 | i
dBm dBm
ACP ACP
#PAvy #PAvg
ML §2 . . Start 30 MHz Stop 26.098 GHz . .
53 F5 Multi c:;ug; #Res BM 100 kHz WEH 300 Kz Sweep 2482 5 (3192 prp || TN c;';:::;
Jatal Marker  Trace Type ¥ Axis fAnplitude
£ 1 13 Freg 2.440 GHz E.47 dBm
: Power Stat 2 ) Freq 4.880 BHz ~41.86 dBm Power Stat
550k 3 1y Fre 7.328 GHz -39.81 dBm
Sup CCDF 4 1y Fr’a; 24,885 GHz -29.86 dBu CCDF
Center 2.046 00 GHz Soan 10 Mz 1”‘0’{3 1"‘0’{‘;
#Res BH 100 kHz #BH 308 kHz Sweep 1 ms (1001 pts)
| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

3% Agilent 11:13:15 Sep 30, 2020 L Measure 3% Agilent 11:14:06 Sep 38, 2020 L Measure
AP2020.9.18,1608025, Merl 2.479 67 GHz| AP2020.9.18,1688025, Mkrd  25.877 GHz|
Ref 38 dBm #Atten 40 dB 5.91 dBm Meas Off Ref 38 dBm #htten 49 dB -30.444 dBm Meas OFf
#Peak #Peak |
Log . Lag ]
10 Channel Power]| 10 Channel Power
dB/ dB/
Offst Offst
185 18.5
dB Occupied BH dB 2 Occupied BH
ol S ol 2
R - S15.1 [
dBm dBm
ACP ACP
#PAvy #PAvg
Center 2.483 50 GHz Span 10 MHz . . Start 30 MHz Stop 26.098 GHz . .
WRes BH 100 kHz #IBH 300 kHz Swoop 1 ms (1001 pro || Tl c:;ug; #Res BH 108 kHz WEN 300 Kz Sweep 2482 5 (8192 proy || I c;';:::;
Marker  Trace Type W Axis Anplitude Marker  Trace Type W s Anplitude
1 [&5] Freg 2.479 67 GHz £.91 dBm 1 13 Freg 2.480 GHz 5.86 dBm
H oLy F 2.45% G5 BH. -38.68 4B 2 & F 4,956 GH -42.28 dB
3 [$5] F:g 2.483 58 EHE -41.31 dB: Powerc%lba"! El 1y F:E 7.448 EH; -39.12 dE:: PowercsctDaFt
4 1y Freq 25.877 GHz -38.44 dBm
More More
1of 2 1 of 2
| |

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 13431970-E1V3

FCC ID: C90-DUBPMB2

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 8§15.209

RSS-GEN, Section 8.9 and 8.10.

DATE: 11/2/2020
ISED: 10161A-DUBPMB2

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for 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 output power was tested.

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 13431970-E1V3 DATE: 11/2/2020
FCC ID: C90-DUBPMB2 ISED: 10161A-DUBPMB2

2D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel), parallel and perpendicular are the
worst orientations, therefore testing was performed on these two orientations only.

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

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.

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: 13431970-E1V3 DATE: 11/2/2020
FCC ID: C90-DUBPMB2 ISED: 10161A-DUBPMB2

9.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

I,\I__UL Fremont — Chamber K 2828 Sep 28 19:48: 21
[sge]
Restricted Bandedge
. ‘ ‘ : Praject Number: 13431978
L e N Client:SRAM
Config:EUT + Support Equipment
Mode:BLE 24B82MHz_H
185 - Tested by 16863 0G A
A
o] SOOI SRS SO I ‘\|
H ‘J 1
i I
B : i
_ H | |
< I
S et S i
@ }- |
S Co
2. 31 18 .5MH=/ 2.415
Frequency (GHz2
Ronge (Gliz] RELLAER Ref/ALin  Del/fvg Mode Sucep Pl dsupsfode  FPosition Fange (Gliz) ) Ref/fitin  Det/ivg Mode Sueep Pls  foups/fode Fosilion
LZar2Als NGB IG/1E PN AN Sescthut) S K % digs 119 ca H| 22,312,475 MR ITR AUERFur RgURE)  Gesac (ot a1 g i deg
Low CH BE - H.TST 38915 28 Dec 2815 Rev 9.5 38 apr 2624

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading T863 (dB) Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB)
1 *2.38999 52.9 Pk 32.4 -35 50.3 - 74 -23.7 190 119 H
2 *2.37 57.14 Pk 32.4 -35.1 54.44 - - 74 -19.56 190 119 H
3 *2.38999 42.69 RMS 32.4 -35 40.09 54 -13.91 - - 190 119 H
4 *2.36998 50.36 RMS 32.4 -35.1 47.66 54 -6.34 - - 190 119 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13431970-E1V3
FCC ID: C90-DUBPMB2

DATE: 11/2/2020
ISED: 10161A-DUBPMB2

VERTICAL RESULT

1,'\I__LJL Fremont — Chomker K 2828 Sep 28 2B0:88:14
i Restricted Bendedge
- Project Number:!3431978
L e e Y Client:SRAM
Config:EUT + Support Equipment
Mode:BLE 24B82MHz U
185 Tested by: 16859 06
s S S
= L] OO OSSOSO SO SSSSUUOSOOOs SO SO
f e M CdBul/m
3 74 O o OSSO USSR
i8]
5
Y. SSSSSSU: HUSSSSOUOUUSSSSS MU SO SUUSUOO: NS
Average Limit (dBulim
55 / }
\
bl b A WPIRTIN e kbl PO RPN P NTVPRRPRPEARY PRIV 0 4 b
45
a 3
Lo
35
2.3 18, 5MH=/ Z.415
Frequency (GHz2
Fonge (6liz) [0 Ref/Alln  Del/fvg Mode Sucep Fle  dsupsfode  FPosition Fange (6iiz) FBU/UB Ref/Attn  Det/fvg Mode weep Pls  foups/fode  Position
Low CH BE - U.TST 38915 28 Dec 2815 Rev 9.5 38 fpr EEZE
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m) (dB)
1 *2.38999 51.18 Pk 32.4 -35 48.58 - 74 -25.42 191 171 \
2 *2.33925 54.58 Pk 32.2 -35.2 51.58 - - 74 -22.42 191 171 \
3 *2.38999 40.34 RMS 32.4 -35 37.74 54 -16.26 - - 191 171 \
4 *2.37011 42.39 RMS 32.4 -35.1 39.69 54 -14.31 - 191 171 \

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13431970-E1V3 DATE: 11/2/2020
FCC ID: C90-DUBPMB2 ISED: 10161A-DUBPMB2

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

I‘?EUL Fremont - Chamber K 2028 Sep 28 268:58.: 28
Restricted Bondedge
- : Froject Number:13431978
L Client :SRAM
| Config:EUT + Support Equipment
Mode BELE 248BMH=_H
185 "1 Tested by: 16863 06
[
&
95} o
[
i
85} bt
: |
E } =
o
K
Bl
\ . H . H
wAAANAN WANAN ANAAAAANAA AN
2.46 ‘ B 3MA=/ 2563
Frequency (GHz)
Ronge (G2 FEL/UBH Ref/Attn  Del/fvg Mode Susep Fla d5eps/fode  Fosition “Range (GHD) VB Ref/Attn  Det/Avy Mods Susep Fts  #5ups/fode FPosition
1:2.96-2 563 1M(-6aB)/ M 187718 FERK/Par Avg(RNS)  SesecCfuto) 9881 MR 96 degs |14 em H| 2:7046-2 56 TMC-84B) /3 a7/ e AUER/Par fwg (RMS) Fwsac (Auto 988 BETAVG 96 deqs H
High CH BE- H.TST 38915 28 Dec 2015 Rev 9.5 3d Apr 2629
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m) (dB)
1 *2.48351 63.28 Pk 325 -34.6 61.18 - 74 -12.82 196 114 H
2 * 2.48355 63.93 Pk 325 -34.6 61.83 - - 74 -12.17 196 114 H
3 *2.48351 51.76 RMS 325 -34.6 49.66 54 -4.34 = - 196 114 H
4 * 2.48795 54.83 RMS 325 -34.6 52.73 54 -1.27 = - 196 114 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13431970-E1V3
FCC ID: C90-DUBPMB2

DATE: 11/2/2020
ISED: 10161A-DUBPMB2

VERTICAL RESULT

I,N__UL Fremont — Chamber K 2828 Sep 28 21:11:22
Restricted Bandedge
- Praject Humber:13431978
L e N Client:SRAM
Config:EUT + Support Equipment
Mode:BLE 2488MHz_U
185 Tested by 16869 DG
L S
B
e
= eak Limit \
2 751
5]
3
5
- ) : 7'\£4\:r.|:|c Limit C(dBul/m
M-MWN‘M* W\‘u AT ROTT N TSP R U | WPPIRNNE | TRRTRPTI DO IVIOR 1 R MR S ¥ P H S PR VIR 11 U] PP Y WY NOY R PPN oo ey
1 ORI SRRSO SNSRI SO | 3 g : i
3,
q"_j S S S
2 98 18 3HH=/ 2 563
Frequency (GHz2
Renge (Glz) REUAUER Ref/ALtn  Del/fvg Mode Sucep Fle  d5upsfode  FPosition Fange (Gliz) ) Ref/ftin  Det/ivg Mode - Pls  foups/fode Fosilion
High CH BE - U.T5T 3A915 28 Dec 2015 Rev 9.5 38 Apr 2A2H
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m) (dB)
1 *2.48351 54.7 Pk 325 -34.6 52.6 - 74 -21.4 199 109 \
2 *2.48361 56.27 Pk 325 -34.6 54.17 - - 74 -19.83 199 109 \
3 *2.48351 44.33 RMS 325 -34.6 42.23 54 -11.77 - - 199 109 \
4 *2.48785 46.17 RMS 325 -34.6 44.07 54 -9.93 - - 199 109 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13431970-E1V3 DATE: 11/2/2020
FCC ID: C90-DUBPMB2 ISED: 10161A-DUBPMB2

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

; gUL Fremont - Chember K 2020 Sep 28 23:23:23
‘ Rodicted Emissions 3-Meters
j Project Number:13431970
L C\ it sRan
Config EUT + Suppert Equipment
Mode:BLE 2482MH=
95 s Tested by 16869 06
e SRS NS SO S T
Peak Limi 4Bl é
TS e - SO SO SOV STTTTS FYURTOTS NV
e
3
T I S
=
< fvg Limit CdBuU/m)
ey P SO RNS SRS NSRS OSSN
q 2 3
a
) MM . | W
N e " " AP T .
. s
25
1 i1 8
Freguency (GHz)
T O R S P k)  eetaer B RE T By S B B M s | ek G W 0 bk
FCC Portf5C 2 46Hz RSE.TST 38315 (5 Jun 2818 Rev 9.5 38 fpr 2826
; 15Ul _Fremont - Chamber K 2820 Sep 28 23:29:23
{ Radicated Emissions 3-Meters
i Project MNumber: 13431978
L C1iont iSRAN
Config:EUT + Suppert Equipment
Made :BLE 24@2MHz
95 Tested by: 16869 0G
85 .............................
Peak Limit (dBul/m)
OO OO OSSOSO OO OOE OSSOSO (OSSO IO S JUUUUOUES OO OUUOUOUOOUOUOS SEUUSUUOUOUY: SUUUSUST SOUUOUUUUE OSSOSO OO OO
c
£
e e S
@
o
& Avg Limit (dBul/m)
55 .............................
=
6
45 : 2 1
5w —— e  — s
25
| ' ' A 18
Freguency (GHz)
Ronge (GHz) FELABE Ref/iitn  Dal/ivg Mods Susrp Pts  $5eps/tode  Position Range (GHz) FEU/UBAI Ref/Aktn  Det/ivg Modn et Pts  $ups/ficde  Ponition
FCC PartiSC 2.4GHz RSE.TST 38915 IS Jun 2618 Rev 9.5 38 Apr 2874
Page 29 of 42
UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13431970-E1V3 DATE: 11/2/2020
FCC ID: C90-DUBPMB2 ISED: 10161A-DUBPMB2

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *4.80335 61.5 PK2 34.4 -40.8 55.1 - - 74 -18.9 8 214 H
*4.80375 56.02 MAv1 34.4 -40.8 49.62 54 -4.38 - - 8 214 H
2 7.205 56.05 PK2 36 -38.6 53.45 - - - - 82 99 H
3 9.60669 52.14 PK2 36.8 -36.7 52.24 - - - - 130 103 H
4 *4.80332 58.27 PK2 34.4 -40.8 51.87 - - 74 -22.13 192 286 \
*4.80376 52.11 MAv1 34.4 -40.8 45.71 54 -8.29 - - 192 286 \4
5 7.20504 54.57 PK2 36 -38.6 51.97 - - - - 215 97 \4
6 9.60677 52.29 PK2 36.8 -36.7 52.39 - - - - 13 115 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13431970-E1V3
FCC ID: C90-DUBPMB2

DATE: 11/2/2020
ISED: 10161A-DUBPMB2

MID CHANNEL RESULTS

1|3UL Fremont — Chomker K 2828 Sep 28 22:28:24
Radicted Emissions 3-Meters
185 Project Number:1343197@
""""""" Client:SRAM
Config EUT + Support Equipment
Mode :BLE 2448MH=z
95 Tested by: 16869 06
T PSSO OOO OSSO SOOOUOU SO SOTUOUORSTSU SSPTUOURSROIOS SOOI SO
Peak Limit CdBul
T e
i
=
D B
i)
=
- imit CdBulU/m)

any

25
1 18 18
Freguency (GHz)
T O T e P SR et A1 R 1 by P Wb B0 RORWame e W R b
FCC PortiSC 2. 4GHz RSE.TST 38315 15 Jun 2818 Rev 9.5 38 fpr 2626
H'ﬁUL Fremont — Chomker K 2828 Sep 28  22:28:24
Rodicted Emissions 3-Meters
185 Project Number:13431378
""""""" Client:SRAM
Config:EUT + Support Equipment
Mode:BELE 2448MH=z
95 Tested by: 16869 06
o OSSOSO FSUOOSS NS SOOOO SRS OSSO SOOO SO U
Peak imi B
£ OSSOSO OO0 SO0 UOOO OO0 OSSOSO OO OOOOSNSUROOO OO [SUOUOUSSUROOS SOUSOUOTUNS: SUOUOUUUOTS SUOUSUUNURE OO OSSOSO
i
=
2 oY OSSOSO SOSSOOU SSUUUOUUSSS SUSSSUSSS S N
[15)
o R
< Avg Limit CdBuU/m)
T eSOt SUOOOO SOV SO0 SRS SO
5
; 3 :
45|
] i S .
25
1 18 18
Freguency (GHz)
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REPORT NO: 13431970-E1V3

FCC ID: C90-DUBPMB2

DATE: 11/2/2020
ISED: 10161A-DUBPMB2

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *4.87936 60.17 PK2 34.4 -40.6 53.97 - - 74 -20.03 4 146 H
*4.87974 54.31 MAv1 34.4 -40.6 48.11 54 -5.89 - - 4 146 H
2 *7.31907 56.71 PK2 36 -38.2 54.51 - - 74 -19.49 84 103 H
*7.31911 49.63 MAv1 36 -38.2 47.43 54 -6.57 - - 84 103 H
3 9.7587 53.15 PK2 37 -36.7 53.45 - - - - 143 147 H
4 *4.87936 58 PK2 34.4 -40.6 51.8 - - 74 -22.2 189 252 \
*4.8797 52 MAv1 34.4 -40.6 45.8 54 -8.2 - - 189 252 \4
5 *7.31905 54.37 PK2 36 -38.2 52.17 - - 74 -21.83 69 101 \4
*7.31903 45.86 MAv1 36 -38.2 43.66 54 -10.34 - 69 101 \
6 9.7587 50.66 PK2 37 -36.7 50.96 - 203 176 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13431970-E1V3

FCC ID: C90-DUBPMB2

DATE: 11/2/2020
ISED: 10161A-DUBPMB2

HIGH CHANNEL RESULTS
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REPORT NO: 13431970-E1V3

FCC ID: C90-DUBPMB2

DATE: 11/2/2020

ISED: 10161A-DUBPMB2

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.95938 58.44 PK2 34.3 -40.6 52.14 - - 74 -21.86 4 104 H
*4.95976 52.42 MAv1 34.3 -40.6 46.12 54 -7.88 - - 4 104 H
2 *7.43905 55.51 PK2 36.1 -38 53.61 - - 74 -20.39 93 97 H
*7.4391 46.88 MAv1 36.1 -38 44.98 54 -9.02 - - 93 97 H
3 9.9187 51.89 PK2 37.1 -36.6 52.39 - - - - 132 110 H
4 *4.96062 55.01 PK2 34.3 -40.6 48.71 - - 74 -25.29 194 314 \4
*4.95977 48.05 MAv1 34.3 -40.6 41.75 54 -12.25 - - 194 314 \4
5 *7.43903 55.21 PK2 36.1 -38 53.31 - - 74 -20.69 17 235 \
*7.43911 47.69 MAv1 36.1 -38 45.79 54 -8.21 - 17 235 \4
6 9.91866 52.81 PK2 37.1 -36.6 53.31 - 339 139 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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DATE: 11/2/2020
ISED: 10161A-DUBPMB2

REPORT NO: 13431970-E1V3
FCC ID: C90-DUBPMB2

9.3. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS 9KHz TO 30 MHz (WORST-CASE CONFIGURATION)

.I_.\_|LL Fremnarnt Chamber K 2828 et 2 21:41:59
28— T T 1 -

7 RF Emissions

i i H i i Project Munmber:13431978
18- Client :SRAN

‘ i Canfig-EUT + Suppart Equipment

: P'DHD.E_E_UorL: oo

BB+ “1Tested by: 16089 0G

i Peok Limit (dBuldm):

Frequency [MHz)

W (X Redfiin DL E Fra  Wageode Frsitim T iz [T Feliintn  Deiiivy Hede Fla  Kpaifiode Fosition
e BB T AT Sp TS Ane B - lkdegs. b 5 el e S
2.8 e L ] P/ Fer A1) Auto i [ 71 LTS T PP i) dooc [ 4 Rk
3451 1= 3cB0 e 51/ FEAFur GG dusc [ B Bhldnge B0, TE- R 18 (-3 03 918 PGP A e M ? ik
BLE Worat Cose Belos 3OKHz.DAT jed1B3 17 Jul 298 Fev 9.5 19 Dot 2019
Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (d8) Corr Reading (dBuv/m) (dB) (dBuv/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuv) (E ACF) 300m (dBuv/m)
1 01213 27.06 Pk 598 315 80 2464 6591 -90.55 4591 70.55 - - - - 0-360
2 22065 1512 Pk 56 322 80 41,08 - - - - 4074 -81.82 2074 61.82 0-360
2 102488 815 Pk 583 321 80 4565 59.67 10532 39.67 8532 - - - - 0-360
5 34562 15.00 Pk 559 322 80 4121 - - - - 36.84 78.05 16.84 -58.05 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna (E ACF) Amp/Cbl (dB) Dist Corr 30m (dB) 40Log Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuv) (dBuV/m)
3 .8116 24.77 Pk 56 -32.2 -40 8.57 29.43 -20.86 0-360
6 .8124 26.03 Pk 56 -32.2 -40 9.83 29.42 -19.59 0-360
7 9.12694 18.37 Pk 346 -31.8 -40 -18.83 29.5 -48.33 0-360
8 10.46314 18.93 Pk 347 -31.8 -40 -18.17 29.5 -47.67 0-360

Pk - Peak detector

Note: The Limits in CRF 47, Part 15, Subpart C, Paragraph 15.209(a), are identical to those in RSS-Gen
section 8.9, Table 6, since the measurements are performed in terms of magnetic field strength and
converted to electric field strength levels ( as reported in the table) using the free space impedance of 377
Ohms. For example, the measurement at frequency X kHz resulted in a level of Y dBuV/m, which is
equivalent to Y -51.5 = Z dBuA/m, which has the same margin, W dB, to the corresponding RSS-Gen
Table 6 limit as it has to 15.209(a) limit.
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REPORT NO: 13431970-E1V3
FCC ID: C90-DUBPMB2

DATE: 11/2/2020
ISED: 10161A-DUBPMB2

9.4.

WORST CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)
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REPORT NO: 13431970-E1V3
FCC ID: C90-DUBPMB2

DATE: 11/2/2020
ISED: 10161A-DUBPMB2

Below 1GHz Data

Marker Frequency Meter Det AF PRE0181574 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth | Height | Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 * 37.6095 29.13 Pk 215 -31.5 19.13 40 -20.87 0-360 101 H
2 *128.0729 28.69 Pk 19.8 -30.7 17.79 43.52 -25.73 0-360 301 H
3 32.1256 28.34 Pk 25.4 -31.6 22.14 40 -17.86 0-360 95 \
4 143.0367 29.03 Pk 18.7 -30.6 17.13 43.52 -26.39 0-360 95 Vv
5 745.6709 28.29 Pk 26.4 -28.4 26.29 46.02 -19.73 0-360 201 H
6 814.7809 27.75 Pk 27.4 -28 27.15 46.02 -18.87 274 385 \%

814.8197 20.43 Qp 27.4 -28 19.83 46.02 -26.19 274 385 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13431970-E1V3 DATE: 11/2/2020
FCC ID: C90-DUBPMB2 ISED: 10161A-DUBPMB2

9.5. WORST CASE 18-26 GHz

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

UL EMC 2828 Oet 2 23:11:48
; RF Emiz=zions
i Order Number:13431978

e e [ ] Piryr=inty
H Conf iguratien:EUT + Suppert Equipment

. i Made:BLE_Worst Case

= SRS | Tested by / SN: 16869 06

CdBulldm2

25¢
15
18 2E.5
Frequency (GHz)
[5) U Faffitn  Delifg Hede g Pls  Fapufode Lol Farge CeHe) E] Feffitin  Detieg Hade rp Fla  FapaMode Lol
Ve, 5 e B FRgPenies Maariags R PO ragpe—
B-285Hr Test TST 30915 6 Jon 2815 Rev 8.5 21 Oet 2019
1BI:UL EMC 2828 Ot 2 23:11:48
H RF Emizsions
- Order Number : 13431978

T —— TS ot N poipy=risiew
i Configuration:EUT + Support Equipment
Mode:BELE Warst Cass

L Tested by / SN:16E&3 DG
75|
o P DPR VDR OPHF PR
55 Avg n 5l
3

25
154
1] 26,5
Fr‘eq,,;en:y (GHz)
[ Horge i) UL Faffiiin  Delifhg Hode - Pla  Taputide Lobal Ferge (68tz) BRI Rafiiin el Rk Saep Fia  FapaMode Lol
B-Pore Test.TST 38915 & Jom 2805 Rev 8.5 31 Oet 201§

VERTICAL

Page 38 of 42

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13431970-E1V3 DATE: 11/2/2020
FCC ID: C90-DUBPMB2 ISED: 10161A-DUBPMB2

18 - 26GHz DATA

Marker Frequency Meter Det T447 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB)
(dBuV) (dBuV/m)
1 18.71967 70.46 Pk 32.4 -58.5 -9.5 34.86 54 -19.14 74 -39.14
2 21.28572 68.17 Pk 33.1 -57.4 -9.5 34.37 54 -19.63 74 -39.63
3 25.67266 64.44 Pk 34.4 -54.7 -9.5 34.64 54 -19.36 74 -39.36
4 19.23156 68.82 Pk 32.7 -57.5 -9.5 34.52 54 -19.48 74 -39.48
5 21.18655 68.13 Pk 33.1 -57.1 -9.5 34.63 54 -19.37 74 -39.37
6 24.74144 65.58 Pk 34.4 -55.3 -9.5 35.18 54 -18.82 74 -38.82

Pk - Peak detector
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