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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: Electronic Controller with BLE and AIREA Radios
MODEL: 00230
SERIAL NUMBER: Conducted: 1801242003
Radiated: 1801242002
DATE TESTED: JANUARY 28 — FEBRUARY 4, 2021
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 + Al 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 A2LA, NIST, or any agency of the U.S. government.

Page 5 of 44

UL VERIFICATION SERVICES
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



REPORT NO: 13684121-E1V3
FCC ID: C90-SPMB2

DATE: 2024-01-11
ISED: 10161A-SPMB2

Approved & Released For

UL Verification Services Inc. By:

. 0\
Jfﬁ?’“ﬂwu__,/

)

Prepared By:

Frr

Dan Coronia

Operations Leader

Consumer Technology Division
UL Verification Services Inc.

Reviewed By:

-

Brian Shen

Laboratory Engineer
Consumer Technology Division
UL Verification Services Inc.

Kiya Kedida

Senior Project Engineer
Consumer Technology Division
UL Verification Services Inc.

Page 6 of 44

UL VERIFICATION SERVICES

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



REPORT NO: 13684121-E1V3
FCC ID: C90-SPMB2

DATE: 2024-01-11

ISED: 10161A-SPMB2

2. TEST RESULTS SUMMARY

FCC Clause | ISED Clause Requirement Result Comment

See Comment Duty Cycle Reporting ANSI C63.10 Section
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-2475.2 (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.

This report contains data provided by the customer, which can impact the validity of results. UL
Verification Services Inc. is only responsible for the validity of results after the integration of the

data provided by the customer.

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 C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site v01r01, RSS-GEN Issue 5 + Al, and RSS-247 Issue 2.

4. FACILITIES AND ACCREDITATION

UL Verification Services Inc. is accredited by A2LA, Certificate Number 0751.05, for all testing
performed within the scope of this report. Testing was performed at the locations noted below.

Address

Building 1:

ISED CABID

ISED Company Number

47173 Benicia Street
Fremont, CA 94538, U.S.A

Building 2:
47266 Benicia Street
Fremont, CA 94538, U.S.A

Building 4:
47658 Kato Rd
Fremont, CA 94538, U.S.A
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REPORT NO: 13684121-E1V3 DATE: 2024-01-11
FCC ID: C90-SPMB2 ISED: 10161A-SPMB2

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.)

Page 8 of 44

UL VERIFICATION SERVICES
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



REPORT NO: 13684121-E1V3 DATE: 2024-01-11
FCC ID: C90-SPMB2 ISED: 10161A-SPMB2

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) 141.16 Hz
Occupied Bandwidth 1.22%
Power Spectral Density 2.47 dB
RF Power Measurement Direct Method Using Power Meter | 1.3 dB (PK) / 0.45 dB (AV)
Unwanted Emissions, Conducted 1.94 dB
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.78 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40 dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.87 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 473 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29 dB
Time Domain Measurements 3.39%
Temperature 0.57°C
Humidity 3.39%
DC Supply Voltages 0.57%

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

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

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

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5 dBuV + 0 dB +10.1 dB+ 0 dB = 46.6 dBuV
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DATE: 2024-01-11
ISED: 10161A-SPMB2

REPORT NO: 13684121-E1V3
FCC ID: C90-SPMB2

6. EQUIPMENT UNDER TEST

6.1. EUT DESCRIPTION
The EUT is an Electronic Controller with BLE and AIREA Radios.
6.2. MAXIMUM OUTPUT POWER

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

Frequency Range e Average
(MH2) Mode | Output Power | Output Power | Output Power | Output Power
(dBm) (mW) (dBm) (mW)
2402 - 2480 BLE 5.80 3.80 5.77 3.78
6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain and type, as provided by the manufacturer’ are as follows: The radio
utilizes a ceramic chip antenna, with a maximum gain of 1.7 dBi.

6.4. 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 3.6.1.

6.5. 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 three orthogonal orientations X, Y, & Z. It was
determined that Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.

Worst-case data rate as provided by the client was 1Mbps.
Note:

The EUT was operating by a CR2032 battery at 3V; therefore, the AC Power Line Conduction
was not applicable.
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REPORT NO: 13684121-E1V3

FCC ID: C90-SPMB2

DATE: 2024-01-11
ISED: 10161A-SPMB2

6.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number
Laptop Lenovo T460s PCOC3EDZ
AC/DC Adapter Lenovo ADLX45DLC2A N/A
USB Dongle Segger E204460 680803009
DC Power Supply TDK.Lambda GENHG60-25 08H7946V
DC Power Supply Kenwood Corporation PA36-3A 7060074
/O CABLES (CONDUCTED EMISSIONS)
/O CABLE LIST
# of Cable
ngle Port Identical Co_rr_negtor C_:rabI: 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 | Anenna 1 SMA Unshielded 0.1 EUT to Analyzer
I/O CABLES (RADIATED EMISSIONS)
/0 CABLE LIST
# of Cable
ngle Port Identical Co_r:_negtor C.:I_ablf 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 3V DC Power supply for radiated
emissions above 1GHz. The EUT is normally powered by a CR2032 battery at 3V. The laptop
and USB dongle were used for setting up purposes and were removed during testing
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SETUP DIAGRAMS

SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum Anahlyzer

3

2 DC Power
Supply

AC Mains
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REPORT NO: 13684121-E1V3 DATE: 2024-01-11
FCC ID: C90-SPMB2 ISED: 10161A-SPMB2

SETUP DIAGRAM FOR RADIATED TESTS

Femote

Radiated

I

Spectrum Analyzer

AC Mains
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REPORT NO: 13684121-E1V3 DATE: 2024-01-11
FCC ID: C90-SPMB2 ISED: 10161A-SPMB2

7. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Section -11.8.1

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

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

Output Power: 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)

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

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

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

Band-edge: ANSI C63.10

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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REPORT NO: 13684121-E1V3
FCC ID: C90-SPMB2

DATE: 2024-01-11
ISED: 10161A-SPMB2

8. TEST AND MEASUREMENT EQUIPMENT

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

report:

TEST EQUIPMENT LIST

Description Manufacturer Model ID Num Cal Due Last Cal
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179376 | 4/3/2021 4/3/2020
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 8/31/2021 | 8/31/2020
Amplifier, 100MHz-18GHz AMPLICAL AMPO.]2.8518—47— PRE0197319 | 5/4/2021 5/4/2020
Antenna, Broadband Hybrid, 30MHz to 3GHz Sunol Sciences Corp. JB3 TA77 9/24/2021 | 9/24/2020
. SONOMA
Amplifier, 10KHz to 1GHz, 32dB INSTRUMENT 310 175953 1/21/2022 | 1/21/2021
Antenna, Passive Loop 30Hz - 1IMHz ELECTRO METRICS EM-6871 PRE0179466 | 5/27/2021 | 5/27/2020
Antenna, Passive Loop 100KHz - 30MHz ELECTRO METRICS EM-6872 PREO0179468 | 5/27/2021 | 5/27/2020
Spectrum Analyzer, PXA, 3Hz to 44GHz Keysight Tlﬁgh”("og'es N9O30A T342 1/25/2022 | 1/25/2021
Spectrum Analyzer, PSA, 3Hz to 44GHz Keysight Tlre]ghno'og'es E4446A T123 112212022 | 1/22/2021
Power Sensor, P - series, 50MHz to 18GHz, Keysight Technologies N1921A T413 2/96/2021 | 2/26/2020
Wideband Inc

Power Meter, P-series single channel Keysight Tlﬁgh”("og'es N1911A T1269 1/25/2022 | 1/25/2021
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B T447 9/24/2021 | 9/24/2020
Rf Amplifier, 18-26.5GHz, 60dB gain AMPLICAL AMP18G26.5-60 | PRE0181238 | 6/7/2021 | 6/7/2020

Power Supply, DC TDK-LAMBDA GENH60-25 PREO0074666 CnR CnR

Power Supply, DC Kenwood Corporation PA36-3A T599 CnR CnR

Test Software List
Description Manufacturer Model Version
Radiated Software UL UL EMC Rev 9.5, April 30, 2020
Antenna Port Software UL UL RF AP 2021.1.19
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REPORT NO: 13684121-E1V3
FCC ID: C90-SPMB2

DATE: 2024-01-11
ISED: 10161A-SPMB2

9. 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

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 50.00 50.00 1.00 100.00 0.00 0.010
DUTY CYCLE PLOTS
i Agilent 20:38:45 Feb 2, 2021 L [Freq/Channel]
APZ2621.2.2,19497 AF,Conducted A Mkrl 58 ms Center Freq
Esiai@ dBm #Atten 30 dB -4.739 dBm 5 14000000 Gl
Log
19 S Start Freq
dB/ 2. 44000806 GHz
StopFreq
244008000 GHz
CF Step
PA S.ER0ARAREG MHz
#rHvg Auto Man
Center 2.448 BBB GHz Span B Hz
Res BH & MhHz WBH 50 MHz  Sweep 100 ms (2001 pts) | gg@e@%g@fg set
Marker Trace Tyvpe ® Auic Amplitude ’
1 [y Time Bl ms -4.74 dBm
Signal Track
On 0ff

DUTY CYCLE BLE
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REPORT NO: 13684121-E1V3
FCC ID: C90-SPMB2

DATE: 2024-01-11
ISED: 10161A-SPMB2

9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel Frequency 99% Bandwidth
(MH2z) (MH2)
Low 2402 1.7209
Middle 2440 1.7288
High 2480 1.7354
3. Agilent 19:85:43 Feb 4, 2021 L Measure 3% Agilent 18:05:08 Feb 4, 2021 L Measure
| ] |
Ch Freq 2.402 GHz Trig Free Meas Off Ch Freq 2.44 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
| Channel Power Channel Power|
AP2621.2.4,19497 AF.Conducted A AP2021.2.4,19497 AF,Conducted A
Ref 28 dBm #Atten 30 dB Ref 28 dBm #ftten 30 dB
Peak Occupied BH #Peak Occupied BH
Log il Log
16 < 16 [°3
B/ = dB/ >
0ffst = ACP| | ofst = ACP
18.5 18.5
B dB
Multi Carrier Multi Carrier|
Conter 2.402 808 GHz Span 3 MHz Power Center 2.440 008 GHz Span 3 MHz Power
#Res BH 33 kHz #VBH 188 kHz #Sweep 100 ms (1001 pts) #Res BH 33 kHz #UBH 108 kHz #Sweep 100 ms (1891 pts)

- - - = Power Stat| - - = = Power Stat|
Oceupied Bandwidth Occ B % Pur  99.00 7 CCDF Occupied Bandwidth Occ BH % PWr  59.00 % CCDF
1.7209 MHz x dB  -26.60 dB 1.7288 MH=z x dB -26.00 dB
Transmit Freq Error  20.443 kHz 1H°fr§ Transmit Freq Error  20.936 kHz 1M°{§
% dB Bandwuidth 2.291 MHz ° ¥ dB Bandwidth 2.325 MHz °

| |
i Agilent 17:58:16 Fsb 4, 2821 L Measure
| ]
Ch Freq 2.43 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
| Channel Power
AP2621.2.4,13497 AF,Conducted A
Ref 20 dBm #ftten 30 dB
Peak Occupied BH
Log ol
16
o
dB/ EJ €
OFfst ] ACP
18.5
dB
Multi Carrier|
Centsr 2.430 008 GHz Span 3 MHz Power
#Res BH 33 kHz #UBH 108 kHz #Sweep 100 ms (1001 pts)

- - = = Power Stat|
Occupied Bandwidth Oce BH Z PWr  99.00 % CCDF
1.7354 MH=z ® dB -26.00 dB
Transmit Freq Error  21.453 kHz lno{g
% dB Bandwidth 2.282 MHz °

HIGH CHANNEL
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REPORT NO: 13684121-E1V3

FCC ID: C90-SPMB2

DATE: 2024-01-11
ISED: 10161A-SPMB2

9.3.

LIMITS

FCC §15.247 (a) (2)

RSS-247 5.2 (a)

6 dB BANDWIDTH

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

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHZz) (MHz) (MHz)
Low 2402 0.774 0.5
Middle 2440 0.786 0.5
High 2480 0.756 0.5
¥ Agilent 19:04:52 Feb 4, 2021 L Measure 5 Agilent 19:08:43 Feb 4, 2021 L Measure
AP2021.2.4,19497 AF,Conducted A a Mkrl 774 kHz| AP2021.2.4,19497 AF,Conducted A a Ml 786 kHz|
Ref 38 dBm #Atten 40 dB 0.386 dB Meas Off Ref 30 dBm #Atten 40 dB -0.462 dB Meas Off
+Peak #Peak
Log | Log
16 18
4B/ Channel Power 1B/ Channel Power|
0ffst Offst
160.5 iR I3 10.5 1F
dB Occupied BK B Occupied BH
Dl l}
o En
m m
\Pfiva ACP ‘PR ACP
28 ] |
ML 52 Multi Carrier ML 52 Multi Carrier,
53 FS Power, 53 FS Power,
AA AR
f;g)@k Power Stat ?gé;k Power Stat
Sup o I I CCDF
Center 2.402 330 Gz Snan 3 Mz 1"‘;{2 Center 2.44G GUB Gliz Span 5 Mz 1"‘0’{2
+Res BH 100 kHz #UBH 300 kHz Sweep 1 ms (1001 prs) #Res BH 108 kHz #UBH 360 kHz Sweep 1 ms (1001 pts)
| |

LOW CHANNEL

MID CHANNEL

3 Agilent 17:57:49 Feb 4, 2021

L Measure

Log
10
B/
Offst
10.5
dB

DI
-1.5
dBm

20

£(F)

Swp

+Peak

+PAvg
ML 52
53 FS

AA

50k

Center 2.450 086 GHz
#Res BW 100 kHz

AP2021.2.4,19497 AF.Conducted A
Ref 38 dBm

#Atten 40 dB

a Mkrl 756 kHz|

-1.188 4B Meas Off

Channel Power

& Occupied BH

ACP

Multi Carrier,
Power|

Power Stat
CCDF

#WBH 308 kHz

More

Span 3 MHz 1 of 2

Sweep 1 ms (1081 prs)

HIGH CHANNEL

Page 18 of 44

UL VERIFICATION SERVICES

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




REPORT NO: 13684121-E1V3

FCC ID: C90-SPMB2
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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 was entered as an offset in the power meter to allow for a
gated peak reading of power.

RESULTS

Tested By: 19497 AF

Date: 1/29/2021
Channel Frequency Peak Power Limit Margin

Reading
(MHZz) (dBm) (dBm) (dB)

Low 2402 5.80 30 -24.200
Middle 2440 5.23 30 -24.770
High 2480 4.40 30 -25.600
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9.5.

LIMITS

None; for reporting purposes only.

AVERAGE POWER

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss was entered as an offset in the power meter to allow for a

gated average reading of power.

RESULTS

Tested By: 19497 AF
Date: 1/29/2021
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 5.77
Middle 2440 5.18
High 2480 4.31
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9.6.

LIMITS

FCC §15.247 (e)

RSS-247 (5.2) (b)

POWER SPECTRAL DENSITY

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 -6.93 8 -14.93
Middle 2440 -7.13 8 -15.13
High 2480 -8.24 8 -16.24
A Agilent 18:11:12 Feb 4, 2021 L Measure % Agilent 18:95:52 Feb 4, 2021 L Measure
AP2021.2.4,19497 AF,Conducted A Mkrl 2.481 978 GHz AP2021.2.4,19497 AF,Conducted A Mkrl 2.439 979 GHz
Ref 20 dBm #Atten 30 dB -6.926 dBm Meas Off Ref 28 dBm #Atten 30 dB —7.132 dBm Meas Off
+Peak #Peak
Log | Log
18 i 10
4B/ Channel Power 45/ Channel Power|
0ffst 1 Offst 1
10.5 9 10.5 9
dB Occupied BH dB Occupied B
[ul} Dl
: :
mn il
rwa i ACP PP L ACP
166 189
ML 52 Multi Carrier ML 52 Hulti Carrier,
93 FS Power| | [ FS Power
AA AR
f;é)@k Power Stat f;%k Power Stat
Sup Ceof| | [sn CCDF
Center 2,462 80 GHz Span 2 WHz 1"‘;{2 Center 2.448 068 GHz Span 2 WAz 1"‘0’{2
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1081 pts)
| |
LOW CHANNEL MID CHANNEL
3 Agilent 17:59:00 Feb 4, 2621 L Measure
AP2621.2.4,19497 AF,Conducted A Mkrl 2.479 970 GHz
Ref 26 dBm #Atten 30 dB -8.241 dBm Meas Off
+Peak
Log |
18 1
4B/ Channel Power
0ffst :
18.5 el
dB Occupied BH
[}
=
m
\Phva ACP
100
ML 52 Multi Carrier,
53 FS Power,
AA
f;;iak Power Stat
Som CCDF
Center 2.450 090 GHz Span 2 Mz 1"‘;{2
#Res BH 3 kHz WBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
|
HIGH CHANNEL
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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, spurious
emissions are required to be 20 dBc.

RESULTS
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¥ Agilent 18:11:41 Feb 4, 2021 L Measure % Agilent 18:12:29 Feb 4, 2021 L Measure
AP2021.2.4,19497 AF,Conducted A Ml 2.491 69 GHz| AP2021.2.4,19497 AF,Conducted A Mkrd  25.846 GHz|
Ref 20 dBm #Atten 30 dB 5.96 dBm Meas Off Ref 30 dBm #Atten 46 dB —29.827 dBm Meas Off|
#Peak N #Peak [
Log g Log 1
I Channel P I 5 Channel P
4B/ annel Power 45/ annel Power
0ffst Offst
160.5 10.5
b Occupied BH ki & || occupied BH
] DI 2z
B e e s —14.8 S &
dBm dBm
e ACP \Privg ACP
Center 2.400 B0 GHz Span 18 MHz . . Start 3@ MHz Stop 26,666 GHz . .
wRos BH 100 kiz SUBH 300 iz Svsen L ms (101 pro) || MM CAITIEN gy By 10 iz WM 300 Kz Snesp 2482 5 (3192 proy || VY CAITIEY
Marker  Trace Typa W fwis Anplitude Marker  Trace Type ¥ iz Anplitude
Ay Freg 2,481 §9 GHz 5.55 dEn 1 1) Frag 2482 GHz 5.65 dBn
2 Ay F 2,486 86 GH -33.26 dB 2 1) F 4,804 GH ~39.54 dB)
3 Ay Freq 2,000 09 oh 23328 den POWEFCSCtI;Ft 3 28] Frag 7.286 oH= 38,15 don Powerc%tDaFt
4 J<5) Freq 25.846 GHz -20.83 dbn
More Hore
1 of 2 lof2
| |
# Agilent 18:06:20 Feb 4, 2021 L Measure % Agilent 18:07:09 Feb 4, 2021 L Measure
AP2021.2.4,19497 AF,Conducted A Ml 2.439 69 GHz| AP2021.2.4,19497 AF,Conducted A Mkrd  24.989 GHz|
Ref 20 dBm #Atten 30 dB 5.44 dBm Meas Off Ref 38 dBm #Atten 48 dB -30.218 dBm Meas Off
+Peak wPeak [
Log | Log T
I 2 Channel P I : Channel P
4B/ annel Power 45/ annel Power
0ffst Offst
1.5 19.5
dB Occupied BH dB 2| occupied BM
[ul} Dl H 2
-14.6 -14.6 L i
dBm dBm
e ACP \Privg ACP
M1 52 . . Start 30 MHz Stop 26,000 GHz ; .
33 F5 || TSP | ges B 100 iz WM 300 Kz Snesp 2482 5 (3192 proy || VY CAITIEY
an Marker  Tracs Type ¥ i Anplitude
£hy: 1) Frag 2.448 GHz 4.55 dBn
- H 25 Freq 4,888 GHz -46.84 dBn P Stat
50k Power Stat 3 €3] F 7.328 GH -38.58 dB ower
Swp CCDF 4 1 FCEE 241959 cita 321 den CCDF
More Hore
Center 2.440 B0 GHz Span 18 MHz 1of 2 1 of 2
#Res BH 108 kHz #\BH 386 kHz Sweep 1 ms (1661 prs)
| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

# Agilent 17:59:28 Feb 4, 2021 L Measure 3% Agilent 18:00:16 Feb 4, 2021 L Measure
AP2621.2.4,19497 AF.Conducted A Merl 2.479 69 GHz AP2021.2.4,19497 AF Conducted A Mkrd 24.960 GHz
Ref 20 dBm #Atten 30 dB 4.46 dBm Meas Off Ref 38 dBm #Atten 48 dB —30.658 dBm Meas Off
+Peak B #Peak [
Log o Log I
I Channel P I 3 Channel P
v annel Power B/ annel Power,
Offst Offst
168.5 168.5
dB Occupied BH dB x Occupied B
[ul} Dl 2] 2
-15.5 - -15.5 I a
dBm dBm
e ACP \Privg ACP
Center 2.483 5@ GHz Span 10 MHz : : Start 3@ MHz Stop 26,889 GHz ; .
#hes BH 100 kHz SIEH 300 kHz Swesp 1 ms (1001 prsy || 1O c;;::g WRes BH 106 kHz WBW 300 kHz  Sweep 2452 s (5192 prs) || TUNC c;;u::
Marker  Trace Type W fixis Amplitude Marker  Trace Type W Axiz Anplitude
1 I Freq 2,479 63 GHz 4,46 dBn 1 > Freq 2,488 GHz 3.37 dBn
2 [¢5) Fre 2.486 59 GHz -43.61 dBm 2 (&5} Fre 4,968 GHz -41.48 dBn
3 1) Fl’eg 2.483 58 GHz -49.45 dBn PowercSctDaFt 3 (5] Fr’a; 7.448 GHz -38.58 dBn Powerc%tDaFt
4 a3 Freq 24,968 GHz -3H.65 dBn
More| More|
1 of 2| 1 of 2

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m)at 3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

transmit in a continuous mode.

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

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

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

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that

specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

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

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

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

UL Fremont - Chamber K 2821 Jan 28 21:38:14

125

Restricted Bondedge
Project Number: 13684121

1150 Client:SRAM

Config:EUT + Support Equipment
Mod= BLE_2482_H

185 i i Tested by: 16889 06
95k
850
:
2 75k
@
z
50
55k fvEregs Bimit SeBubimd b,
55 it Ca
L | N PO O PR AT IR, ST
45}
4
-t
35
2. 31 T8.5MH=z/ 2.415
Frequency (GHzJ
flange (2] FEA/UER Ref/Aitn  Det/fvg Mode Sueep Fis  deps/fode  Fosition Fange (6] B VB Ref/fttn  Det/Avg Mods Sueep Fis  dups/fode Fosition
1:Z2.31-2.415 1M(-6aB)/ M 18718 PERK/Pur fvg(RNS)  Gesec(futo) 9881 MAdH 253 degs |23 cm H 4 RLIE T L) B7/18 JER /Flar g (RS Iesec (At H TAVE 3 deg:
Low CH BE - H.TST 38915 28 Dec 2815 Rev 9.5 39 apr 2624
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) (dBuVv/m) Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 *2.38999 52.06 Pk 324 -35 49.46 - - 74 -24.54 259 123 H
2 *2.33821 54.72 Pk 32.2 -35.2 51.72 - - 74 -22.28 259 123 H
3 *2.38999 41.16 RMS 324 -35 38.56 54 -15.44 - - 259 123 H
4 *2.33791 42.59 RMS 32.2 -35.2 39.59 54 -14.41 - - 259 123 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

I,\I__UL Fremont — Chamber K 2821 Jan 28 21:43:37
[age] T
i Restricted Bendedge
. Praject Number:!3684121
1150 Client:SRAM
Config:EUT + Support Equipment
. Mode:BLE 2482 U
185 Tested by: 16869 06
] SO OUNO SONOSPRONOPt SRUSTUROSPRUSS SSUUROROSORNSS SRS S
] SOSOOUNO ONOSPROROPE SESUROPRUR OO SO S
E
~
= i
s}
]
o i
65 f |
| )
55 Averoge bimit (dBulim 2 i i 1 f,.,\wj 7\\%&‘\
" e hy
ITORTPUTRTRE AT WORRTCTRrE v g iy WommRC epow g T vm-”mﬂwkwvww o
45} g .......
3
o
ql:’ ......
2. 31 18.5MH=z/ 2.415
Frequency (GHz2
Ronge (Gliz] RELAER Ref/Alln  Del/fvg Mode Sucep Pl d5upsfode  FPosition Fange (Gliz) ) Ref/Aittn  Det/fivg Mode Sueep Pls  fsups/fode  Position
Low CH BE - U.TST 38915 28 Dec 2815 Rev 9.5 38 apr 2820
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) (dBuVv/m) Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 *2.38999 53.11 Pk 324 -35 50.51 - 74 -23.49 255 130 \4
2 *2.33849 56.35 Pk 322 -35.2 53.35 - - 74 -20.65 255 130 \4
3 *2.38999 43.03 RMS 324 -35 40.43 54 -13.57 - - 255 130 \4
4 * 2.33806 47.32 RMS 32.2 -35.2 44.32 54 -9.68 255 130 \4

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

Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

I_1EUL Fremont - Chamber K 2821 Jan 28 21:57:51
(]
Restricted Bondedge
- Project Number: 13684121
1150 Client:SRAM
Config:EUT + Support Equipment
Mode=:BLE_2488_H
185 Tested by: 16889 06
95k Iy
i
850 il
il
2 [l
>~ i 1
3 75 Ji | oot oo OO SO O O O PO S
g [
Il
] ]SRN SORUUPRUSURIY | SO | LSOOt SOOI SOOI SO SRS
I
il
N O e
T m . WD " '
TV L, PRI VITPSL PO ST ) Pk il TYRPRRE oA
PRSP " W— - ™ -
246 8. 3MH=z/ 2.263
Frequency (GHzJ
flange (2] FEA/UER Ref/Aitn  Det/fvg Mode S iz deps/fode Fosition Range (Gtiz) B VB Ref/fttn  Det/Avg Mods Sueep Fis  dups/fode Fosition
1:2.46-2 563 1M(-6aB)/ M 18718 PERK/Pur fvg(RNS)  Gesec(futo) 9881 MAdH 76 deqs |38 ca H E 6 RLIE T L) B7/18 AUER Flar vy (RS Iesec (At H BT Al B dex
High CH BE- H.TST 38915 28 Dec 2815 Rev 9.5 39 apr 2624
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
1 *2.48351 53.52 Pk 325 -34.6 51.42 74 -22.58 276 138 H
2 *2.48436 55.33 Pk 325 -34.6 53.23 - - 74 -20.77 276 138 H
3 *2.48351 41.73 RMS 325 -34.6 39.63 54 -14.37 - - 276 138 H
4 *2.48783 43.7 RMS 325 -34.6 41.6 54 -12.4 276 138 H

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

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

I,\I__UL Fremont — Chamber K 2821 Jan 28 22:25:37
25 :
: Restricted Bendedge
- Praoject Number: 13684121
115} Client:SRAM
Config:EUT + Support Equipment
Mode:BLE 2488 U
1850 Tested by: 16869 06
o] PP SUNOPRSRURPRU  S | RSO STt SEUUPRSPRSPRISAAE IS NPRURSSPOTTNE SO
L O PO NOTNPRUOt IOt 1) FOPN SO SUNEOROTPROUNUUSSE ERUPNOTUNSSSTUE PR ORSS ORIt ST
E
x B t U
= B S | E | e S
@
3
650 R S R
J |
/' 14 L Limit CdBuU
55 7 s 7 q»_:”:r 'I:IF imit (o “_. S - i
b b’ . gt g o i P NP ™ e L 4 b A
]SSR S0 4 W By A Jommemremrenammmon e cenee e s eanemmeneearas J il i
L SOt O SUUES PN URS ST SEOTSPSRUT SO
Z.46 18. 3MH=z/ 2.563
Frequency (GHz2
Fonge (Gliz) L UB Ref /Atln  Del/Avg Mode Sucep Ple  tsups/fode  Position Range (Gz) VAL Ref/Atln  Det/fug Mode Sueep Pls  tomps/fode FPosilion
High CH BE - U TST 3B915 28 Dec 2815 Rev 9.5 38 Apr 2824
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Flitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*2.48351 60.24 Pk .5 -34. 58.14 74 -15.86 1 \
*2.48352 60.29 Pk 5 -34. 58.19 - - 74 -15.81 1 \
*2.48351 48.57 RMS 5 -34. 46.47 54 -7.53 - - 1 \
4 2.544 49.02 RMS 7 -34.4 47.32 54 -6.68 1 \

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

Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

UL Fremont — Chomker K

2821 Jon 29 18:20:84

15
Rodicted Emissions 3-Meters
o5 Project Number:1368412
S Client:SRAN
Config:EUT + Support Equipment
Mode:BLE 2482
95 Tested by: 16869 06
Y FOOEORSU OSSR SOOI NSO SO
Peak Limi 4Bl
i) — R R SOOI SO e e eeenetheseeane et enenefe e s eaeuaneens s seaeneatsasesensene s e asraat sasanenne
E
3
S S S S
i)
=
- fivg CdBuU/
Y] eSS SO SUSROOT NSO SO
45 ‘ -z
Sk 1 9
35W """ . T il
St A i
25
1 ] 18
Frequency (GHz)
fom O R AT R o 1 T by S B B Ml w0 e

FCC Portf5C 2 46Hz RSE.TST 38315 (5 Jun 2818

Rev 9.5 38 fApr 2826

HORIZONTAL

UL Fremont — Chomker K

2821 Jon 29 18:20:84

15
Rodicted Emissions 3-Meters
o5 Project Number:1368412
S Client:SRAN
Config EUT + Support Equipment
Mode :BLE 2402
95 Tested by: 16869 06
Y PO OUU U SU OSSR SOOI USROS SO
Peak Limi Bul
75
=
>
S B
[ia}
o
- Avg Limit (dBulrs/m)
Y| OSSOSO SOOI N SO
4 5
45 a e 5
! C9
Yoy TP RE OO . coomoout T EORREN SOOOORNOOION SOOI i
25 1
1 ] 18
Frequency (GHz)
Ronge (GHz) FEWARY Raf /fittn  Dei/fivg Mode Pis  #5epsMode  Position Range (GHz) FBUABY Ref/fittn  Dot/fivg Mode Sunep ¥ups/Mode  Position

FCC Port!5C 2 4GHz RSE.TST 38915 15 Jun 2018

Rev 9.5 30 Apr 2829

VERTICAL
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REPORT NO: 13684121-E1V3 DATE: 2024-01-11
FCC ID: C90-SPMB2 ISED: 10161A-SPMB2

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *4.8035 51.91 PK2 34.4 -40.8 45.51 - - 74 -28.49 266 134 H
*4.80376 43.6 MAvV1 34.4 -40.8 37.2 54 -16.8 - - 266 134 H
2 7.20502 51.34 PK2 36 -38.6 48.74 - - - - 219 101 H
3 9.60687 48.04 PK2 36.8 -36.7 48.14 - - - - 281 96 H
4 *4.80339 53.35 PK2 34.4 -40.8 46.95 - - 74 -27.05 349 98 \4
*4.80379 46.13 MAv1 34.4 -40.8 39.73 54 -14.27 - - 349 98 \
5 7.20508 49.58 PK2 36 -38.6 46.98 - - - - 141 97 \
6 9.60933 47.35 PK2 36.8 -36.7 47.45 - - - - 94 108 \

* - 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: 13684121-E1V3
FCC ID: C90-SPMB2

DATE: 2024-01-11
ISED: 10161A-SPMB2

MID CHANNEL RESULTS

HlsLJL Fremont — Chomker K 2821 Jon 28 23:29:53
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Config EUT + Support Equipment
Mode:BLE_2448
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FCC Port!5C 2 4GHz RSE.TST 38915 15 Jun 2018 Rev 9.5 30 Apr 2829

VERTICAL

Page 32 of 44

UL VERIFICATION SERVICES

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




REPORT NO: 13684121-E1V3

FCC ID: C90-SPMB2

DATE: 2024-01-11
ISED: 10161A-SPMB2

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *4.87073 47.62 PK2 34.3 -40.7 41.22 - - 74 -32.78 238 145 H
*4.87377 36.61 MAvV1 34.4 -40.7 30.31 54 -23.69 - - 238 145 H
2 *7.31909 53.09 PK2 36 -38.2 50.89 - - 74 -23.11 11 145 H
*7.31915 45.1 MAvV1 36 -38.2 429 54 -11.1 - - 11 145 H
3 9.75873 53.62 PK2 37 -36.7 53.92 - - - - 3 180 H
4 * 4.88049 50.95 PK2 34.4 -40.6 44.75 - - 74 -29.25 357 99 \
*4.87984 41.68 MAv1 34.4 -40.6 35.48 54 -18.52 - - 357 99 \
5 *7.31912 51.16 PK2 36 -38.2 48.96 - - 74 -25.04 337 154 \
*7.31913 42.54 MAv1 36 -38.2 40.34 54 -13.66 - - 337 154 \
6 9.76135 55.97 PK2 37 -36.7 56.27 - - 261 213 \

* - 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: 13684121-E1V3
FCC ID: C90-SPMB2

DATE: 2024-01-11
ISED: 10161A-SPMB2

HIGH CHANNEL RESULTS

1|5UL Fremont — Chomker K 2821 Jon 28 22:139:41
Radicted Emissions 3-Meters
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185 Project Number:13684121
""""""""" Client:SRAM
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FCC Port!5C 2 4GHz RSE.TST 38915 15 Jun 2018 Rev 9.5 30 Apr 2829
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REPORT NO: 13684121-E1V3 DATE: 2024-01-11
FCC ID: C90-SPMB2 ISED: 10161A-SPMB2

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *4.95942 51.62 PK2 34.3 -40.6 45.32 - - 74 -28.68 317 116 H
*4.95982 42.62 MAvV1 34.3 -40.7 36.22 54 -17.78 - - 317 116 H
2 * 7.44005 50.34 PK2 36.1 -38 48.44 - - 74 -25.56 18 140 H
*7.43911 41.12 MAvV1 36.1 -38 39.22 54 -14.78 - - 18 140 H
3 9.91884 55.31 PK2 37.1 -36.6 55.81 - - - - 45 108 H
4 *4.95941 54.12 PK2 34.3 -40.6 47.82 - - 74 -26.18 224 124 \
*4.95981 47.67 MAv1 34.3 -40.7 41.27 54 -12.73 - - 224 124 \
5 * 7.43896 49.5 PK2 36.1 -38 47.6 - - 74 -26.4 328 286 \
*7.4391 40.87 MAv1 36.1 -38 38.97 54 -15.03 - - 328 286 \
6 9.91875 55.48 PK2 37.1 -36.6 55.98 - - 220 213 \

* - 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: 13684121-E1V3 DATE: 2024-01-11
FCC ID: C90-SPMB2 ISED: 10161A-SPMB2

10.3. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

W‘HUL Fremant - Chamber K 26821 Feb 1 22:43:52
-] T T T T T T
H : HE H H RF Emizsions
e Pro ject Mumber: 13684121
|Client:SREM
Config:EUT + Support Equipment
Mode:ELE_lWorst Cose
L e e e s Sy o RS R Tested by: 16869 0G
7Bl Peak Limit (dBulim)
“““_
—
SBK VVVVVVVVVV
< —
3 3B|-Ave- L b mei -t LBl dm e
[15)
L
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1
=38y
Y, | i |
o |, :
b i : |
1 | SO ‘v;wﬂ':' }
“'\W wheds Llelid i b "
2] ] 1 1] 34
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2:.15-.49 T:1-1.785 1Bk(-3aB1/30k 57718 PERE/Fur Aug(RMSH d2ec 16k L 8-36Bdegs
3494 B:1.785-3 18k C-3cB)/ 30k 9176 FERE/Fur AvglfiS)  Baec Tk M B-368degs
FCC 15.289 Below 3BMHz.TST jmd163 6 Oct 2828 Rev 9.5 38 Apr 20828

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF
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REPORT NO: 13684121-E1V3

FCC ID: C90-SPMB2

DATE: 2024-01-11
ISED: 10161A-SPMB2

Below 30MHz Data

Marker

Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Margin Avg Margin Peak Margin Avg Margin Azimuth Orientation
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) Limit (dB) Limit (dB) Limit (dB) (Degs)
(dBuv) E ACF 300m (dBuVv/m) (dBuVv/m) (dBuVv/m) (dBuVv/m) (dBuVv/m)
(dB/m) (dB)
1 .01614 24.85 Pk 59.5 -31.8 -80 -27.45 63.43 -90.88 43.43 -70.88 - - - - 0-360 Face on
2 .32984 13.89 Pk 56.2 -32.2 -80 -42.11 - - - - 37.24 -79.35 17.24 -59.35 0-360 Face on
4 .01216 17.83 Pk 60 -31.5 -80 -33.67 65.89 -99.56 45.89 -79.56 - - - - 0-360 Face off
5 42189 14.46 Pk 56.2 -32.2 -80 -41.54 - - - - 35.1 -76.64 15.1 -56.64 0-360 Face off
Pk - Peak detector
Marker Frequency Meter Det Loop Amp/Cbl (dB) Dist Corr 30m Corrected QP Limit Margin Azimuth Orientation
(MHz) Reading Antenna (dB) 40Log Reading (dBuVv/m) (dB) (Degs)
(dBuv) EACF (dBuVv/m)
(dB/m)
3 .81139 24 Pk 56.3 -32.2 -40 8.1 29.43 -21.33 0-360 Face on
6 .80885 26.07 Pl 56.3 -32.2 -40 10.17 29.46 -19.29 0-360 Face off
7 9.92761 18.55 Pl 34.6 -31.8 -40 -18.65 29.5 -48.15 0-360 Face on
8 14.28938 18.63 Pl 34.2 -31.8 -40 -18.97 29.5 -48.47 0-360 Face off

Pk - Peak detector

NOTE: The limits in CFR 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: 13684121-E1V3 DATE: 2024-01-11
FCC ID: C90-SPMB2 ISED: 10161A-SPMB2

10.4. WORST CASE BELOW 1 GHz

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

gL Fremont - Chember K 2021 Feb 1 21:19:54
Rodicted Emissions — 3 Meters
4= ; ; ; ; ; - |Project Number: 1368412
R | Client: SRAM

Config:EUT + Suppert Equipment
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VERTICAL
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REPORT NO: 13684121-E1V3

FCC ID: C90-SPMB2

DATE: 2024-01-11

ISED: 10161A-SPMB2

Below 1GHz Data

Marker | Frequency Meter Det AF 81560 Amp/Cbl Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)

1 32.8482 28.47 Pk 25.8 -31.5 22.77 40 -17.23 0-360 301 H
2 *115.7872 36.86 Pk 19.4 -30.8 25.46 43.52 -18.06 0-360 201 H
3 38.9191 45.13 Pk 21.2 -31.5 34.83 40 -5.17 220 115 \

38.8126 33.12 Qp 21.2 -31.5 22.82 40 -17.18 220 115 \Y
4 *117.02 35.73 Pk 19.5 -30.8 24.43 43.52 -19.09 0-360 100 \
5 572.4484 28.5 Pk 25 -28.9 24.6 46.02 -21.42 0-360 301 H
6 654.9591 29.01 Pk 26.2 -28.7 26.51 46.02 -19.51 0-360 201 \

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

Pk - Peak detector

Qp - Quasi-Peak detector
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REPORT NO: 13684121-E1V3 DATE: 2024-01-11
FCC ID: C90-SPMB2 ISED: 10161A-SPMB2

10.5. WORST CASE 18-26 GHz

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

WQFUL Fremont — Chamber L 2821 Feb 3 20:12:608
RF Emissions
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VERTICAL
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REPORT NO: 13684121-E1V3 DATE: 2024-01-11
FCC ID: C90-SPMB2 ISED: 10161A-SPMB2

18 - 26GHz DATA

Marker | Frequency Meter Det T447 | Amp/Cbl | Dist | Corrected Avg Margin Peak PK
(GHz) Reading AF (dB) Corr Reading Limit (dB) Limit Margin
(dBuV) (dB/m) (dB) | (dBuV/m) | (dBuV/m) (dBuV/m) (dB)
1 18.85472 67.77 Pk 32.4 -58.1 -9.5 32.57 54 -21.43 74 -41.43
2 21.808 66.73 Pk 33.3 -57.2 -9.5 33.33 54 -20.67 74 -40.67
3 25.49133 64.71 Pk 34.5 -55 -9.5 34.71 54 -19.29 74 -39.29
4 19.07289 68.53 Pk 32.6 -57.7 -9.5 33.93 54 -20.07 74 -40.07
5 21.094 68.32 Pk 33.2 -57 -9.5 35.02 54 -18.98 74 -38.98
6 25.20705 66.05 Pk 34.6 -55.3 -9.5 35.85 54 -18.15 74 -38.15

Pk - Peak detector
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REPORT NO: 13684121-E1V3 DATE: 2024-01-11
FCC ID: C90-SPMB2 ISED: 10161A-SPMB2

11. SETUP PHOTOS

ANTENNA PORT CONDUCTED SETUP

RF ANTENNA PORT CONDUCTED
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REPORT NO: 13684121-E1V3 DATE: 2024-01-11
FCC ID: C90-SPMB2 ISED: 10161A-SPMB2

RADIATED RF MEASUREMENT SETUP

BELOW 30MHz (BACK)

v

BELOW 1GHz (FRONT)

ABOVE 1GHz (FRONT) ABOVE 1GHz (BACK)
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REPORT NO: 13684121-E1V3 DATE: 2024-01-11
FCC ID: C90-SPMB2 ISED: 10161A-SPMB2

ORIENTATIONS

13684121

X-ORIENTATION Y-ORIENTATION

13684121

Z-ORIENTATION

END OF TEST REPORT
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