Solutions

Applicant

Model

Brand

FCCID

IC

EUT Description

Test Standard(s)

NN
SO—— -~

TEST REPORT

Report Number. : 14739891-E2V1

SRAM LLC
1000 W Fulton Market 4" Floor
Chicago, IL 60607, United States

13110

SRAM

C90-RSMB3

10161A-RSMB3

Electronic Suspension Rear

FCC 47 CFR PART 15 SUBPART C

ISED RSS-247 ISSUE 2
ISED RSS-GEN ISSUE 5 + Al + A2

Date Of Issue:
2023-05-11

Prepared by:

UL VERIFICATION SERVICES
47173 Benicia Street
Fremont, CA 94538 U.S.A.
TEL: (510) 319-4000
FAX: (510) 661-0888

s\,

ACCREDITED|
CERT #0751.05




REPORT NO: 14739891-E2V1 DATE: 2023-05-11
FCC ID: C90-RSMB3 IC: 10161A-RSMB3

REPORT REVISION HISTORY

Issue
Rev. Date Revisions Revised By
V1 2023-05-11 Initial Issue

Page 2 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: 14739891-E2V1 DATE: 2023-05-11
FCC ID: C90-RSMB3 IC: 10161A-RSMB3

TABLE OF CONTENTS

REPORT REVISION HISTORY ..ottt e et e e et e e e et e e e e et e e e e eaan e 2
TABLE OF CONTENTS .ottt e e e e e e e e e et s e e et e e e eaa e e e eenneeeennnnes 3
1. ATTESTATION OF TEST RESULTS ... ittt eaa e eee 5
2. TEST RESULTS SUMMARY oottt ettt ettt e et e e e e e e et e e e e et e e e e eranas 7
3. TEST METHODOLOGY ..ottt et e e e e et e e e e e e et e e e e et e e e eaaaeeeeananas 8
4. FACILITIES AND ACCREDITATION . ..ottt e e e e e e e e enaas 8
5. DECISION RULES AND MEASUREMENT UNCERTAINTY .oouiiiiiieree e 9
5.1. METROLOGICAL TRACEABILITY ittt e et e e e e e e 9
5.2, DECISION RULES ..ottt e e e e e et e e e e et e e e eann e e eeeees 9
5.3.  MEASUREMENT UNCERTAINTY L.ttt eet e et e et eseaan e e eeees 9
5.4, SAMPLE CALCULATION ...ciu e e e e e e e eaa s 10
6. EQUIPMENT UNDER TEST ..ot e et e e e et e e e et e e e e et s e e e et aaaen 11
6.1. EUT DESCRIPTION ...ciuiiiiiii ettt e e e e e e e e e e e e e e e e e e eane s 11
6.2. MAXIMUM OQUTPUT POWER ... e 11
6.3. DESCRIPTION OF AVAILABLE ANTENNAS ..o 11
6.4. SOFTWARE AND FIRMWARE ... e e e 11
6.5. WORST-CASE CONFIGURATION AND MODKE........ccciiiiiiieeeeeie e 11
6.6. DESCRIPTION OF TEST SETUP ...t 12
7. MEASUREMENT METHOD ....cuiiiiiiii e e e e e e e e e e e e e e e eaa e eaeees 14
8. TEST AND MEASUREMENT EQUIPMENT ...cuuuiiiiiiiiieieis et e e e e 15
9. ANTENNA PORT TEST RESULTS ...t e e e e e e 16
9.1. ONTIME AND DUTY CYCLE ..ot e e 16
0.2, 9990 BANDWIDTH.. ittt e e e e e e e e e e e e e e e e e e ean s 17
9.3. G UB BANDWIDTH ...oottiiiiiiieiieeeee ettt e e e e e et e e e e e e e e e e s bbb e e e e 18
LS I S O 1O N = O I I 1V 19
9.5, AVERAGE POWER......ui ittt e e e et e e e e e e e e e e e e eane s 20
9.6. POWER SPECTRAL DENSITY ittt eaa s 21
9.7. CONDUCTED SPURIOUS EMISSIONS ......oui e 22
10. RADIATED TEST RESULT S ...i e e e e e e e e e e e e e e e aeeees 24
10.1. LIMITS AND PROCEDURE ..ottt 24
Page 3 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: 14739891-E2V1 DATE: 2023-05-11

FCC ID: C90-RSMB3 IC: 10161A-RSMB3
10.2. TRANSMITTER ABOVE 1 GHzZ ... 26
10.3. WORST CASE BELOW 30MHZ ..o 36
10.4. WORST CASE BELOW 1 GHz.....covni e 38
10.5. WORST CASE 18-26 GHZ ..c.uicieiiieieee e 40

11. SETUPR PHO T OS .. e et et e e e et e et e et e et e e et e e ean e eaas 42

Page 4 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: 14739891-E2V1 DATE: 2023-05-11
FCC ID: C90-RSMB3 IC: 10161A-RSMB3

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SRAM LLC
1000 W Fulton Market 4™ Floor
Chicago, IL 60607, United States

EUT DESCRIPTION: Electronic Suspension Rear
MODEL: 13110

BRAND: SRAM

SERIAL NUMBER: Conducted: 1234500001

Radiated: 1234500020

SAMPLE RECEIPT DATE: 2023-04-11

DATE TESTED: 2023-04-13 TO 2023-05-06
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC 47 CFR Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 + Al + A2 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.
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REPORT NO: 14739891-E2V1
FCC ID: C90-RSMB3

DATE: 2023-05-11
IC: 10161A-RSMB3

2. TEST RESULTS SUMMARY

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.

Below is a list of the data provided by the customer:

1) Antenna gain and type (see section 6.3)
FCC Clause | ISED Clause Requirement Result Comment
See Comment Duty Cycle Reporting ANSI C63.10 Section
purposes only 11.6.
) RSS-GEN 6.7 o Reporting ANSI C63.10 Section
99% OBW purposes only 6.9.3.
15.247 (a) (2) RSS-2475.2 (a) |6dB BW Compliant None.
15.247 (b) (3) RSS-247 5.4 (d) | Output Power Compliant 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 Compliant None.
15.247 (d) RSS-247 5.5 Conducted Spurious Emissions Compliant None.
15.209, 15.205 g?g'GEN 8.9, Radiated Emissions Compliant None.
A.C. line conducted
15.207 RSS-Gen 8.8 AC Mains Conducted Emissions NA was not evaluated

because the E.U.T.
uses the battery
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REPORT NO: 14739891-E2V1 DATE: 2023-05-11
FCC ID: C90-RSMB3 IC: 10161A-RSMB3

3. TEST METHODOLOGY

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

4. FACILITIES AND ACCREDITATION

UL 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 ISED CABID ISED Company Number FCC Registration

Building 1:

47173 Benicia Street uso0104 2324A 550739
Fremont, CA 94538, U.S.A
Building 2:

O 47266 Benicia Street uso0104 22541 550739
Fremont, CA 94538, U.S.A
Building 4:

47658 Kato Rd uso0104 2324B 550739

Fremont, CA 94538, U.S.A
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REPORT NO: 14739891-E2V1 DATE: 2023-05-11
FCC ID: C90-RSMB3 IC: 10161A-RSMB3

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) 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 4,73 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29dB
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%.
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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
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REPORT NO: 14739891-E2V1 DATE: 2023-05-11
FCC ID: C90-RSMB3 IC: 10161A-RSMB3

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is an Electronic Suspension Rear.

6.2. MAXIMUM OUTPUT POWER

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

Frequency Range Peak Average
a M I—>|/z) g Mode | Output Power | Output Power | Output Power | Output Power
(dBm) (mW) (dBm) (mW)
2405 - 2475 AIREA 4.71 2.96 4.57 2.86
6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna gain and type, as provided by the manufacturer, are as follows:

The radio utilizes a ceramic chip antenna, with a maximum gain of 1.5 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 4.26.0.

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 X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

Worst-case data rate as provided by the client was 250kbps.
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6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number
Phone Apple iPhone Xs F71Z4FB4KXKN
DC Power Supply Kenwood Corporation PA36-3A 7060074
DC Power Supply TDK.Lambda GEN 60-25 08M3592V
/O CABLES (CONDUCTED EMISSIONS)
I/O CABLE LIST
# of Cable
ngle Port Identical Co_r;negtor C;abl: 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)::-)l:tna 1 SMA Unshielded 0.1 EUT to Analyzer
/O CABLES (RADIATED EMISSIONS)
/O CABLE LIST
# of Cable
le}gle Port Identical Co_r;negtor ?rablee 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 7.4V DC Power supply for radiated
emissions above 1GHz. The EUT is normally powered by a custom Li-lon battery at 7.4V. The
phone is used for setting up purposes and was removed during testing.
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SETUP DIAGRAM

Radiated Configuration

Remote

Radiated

i

Spectrum Analyzer

AC Mains

Conducted Configuration

Spectrum Anakyzer

-

3

2 DC Power
Supply

AC Mains
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REPORT NO: 14739891-E2V1 DATE: 2023-05-11
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7. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW = DTS BW

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 Section 6.10

*AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4

* A.C. line conducted was not evaluated because the E.U.T. is powered by a custom Li-lon 7.4VDC
battery.
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REPORT NO: 14739891-E2V1

FCC ID: C90-RSMB3

DATE: 2023-05-11
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8. 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 ID Num Cal Due Last Cal
Antenna, Broadband Hybrid, .
30MHz to 3GHz Sunol Sciences Corp. JB3 174374 2024-04-30 | 2023-04-05
Link File, @3m, 30-1000MHz UL-FR1 Port 0 Factors 211121 2023-08-20 | 2022-08-20
Hybrid Path Loss
Link File, @3m, 9KHz-30MHz UL-FR1 NA 211120 2023-08-21 | 2022-08-21
Passive Loop Path Loss
Antenna, Horn 1-18GHz ETS-Lindgren (Cedar 3117 206806 2023-10-07 | 2022-10-07
Park, Texas)
Antenna, Horn 1-18GHz ETS-Lindgren (Cedar 3117 222741 2023-08-31 | 2022-08-31
Park, Texas)
RF Filter Box, 1-18GHz UL-FR1 n/a 171875 2023-11-10 2022-11-10
RF Filter Box, 1-18GHz UL-FR1 SAC-L1 171013 2023-06-24 2022-06-24
EMI TEST RECEIVER Rohde & Schwarz ESW44 230547 2024-02-29 2023-02-15
EMI TES;?E&ELYER’ with Rohde & Schwarz ESW44 191429 2024-02-29 2023-02-15
EMI TEST RECEIVER Rohde & Schwarz ESW44 225688 2024-02-29 2023-02-14
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B 199659 2023-06-12 2022-06-12
Amplifier 18-26.5GHz, +5Vdc, AMP18G26.5-
-54dBm P1dB AMPLICAL 60 234683 2024-03-29 2023-03-18
Antenna, P_ai:/'l‘ﬁz"o"p 30Hz | g EcTRO METRICS EM-6871 170014 2023-07-19 | 2022-07-19
Antenna, Passive Loop
100KHz - 30MHz ELECTRO METRICS EM-6872 170016 2023-07-19 2022-07-19
Spectrum Analyzer, PSA, . .
3Hz to 26.5GHz Agilent Technologies N4440A 81311 2024-02-29 | 2023-02-07
Power Meter, P-series single | Keysight Technologies N1911A 90719 2024-01-31 | 2023-01-26
channel Inc
Power Sensor, P - series, Keysight Technologies 1. e
50MHz to 18GHz, Wideband Inc N1921A 81319 2024-01-31 2023-01-25
10dB Fixed Attenuator Pasternack Enterprises PE7087-10 N/A Verified Verified

UL TEST SOFTWARE LIST

Radiated Software

UL

UL EMC

Ver 2023-01-18, 2023-03-03, 2023-05-01

Antenna Port Software

UL

UL RF

Ver 2022.5.31

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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REPORT NO: 14739891-E2V1 DATE: 2023-05-11
FCC ID: C90-RSMB3 IC: 10161A-RSMB3

9. ANTENNA PORT TEST RESULTS

9.1. 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 ONTime | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
AIREA 84.000 | 84.000 1.000 100.00 0.00 0.010

DUTY CYCLE PLOTS

¥ Agilent 17:31:38 Apr 13, 2623 L Freg/Channel
AP2622.5.16,39065, a Mkr2 34 ms Center Freq
SS;EZk@.B dBmI #Atten 30 dB 0.61 dB 5 11000000 Gits
Log P &
19 Start Freq
dB/ 2.44B00008 GHz
Offst
18.6
dB StopFreq
2.44000908 GHz
CF Step
PA 300000008 MHz
f#rHvy Ruto Man
Center 2.440 000 GHz Span @ Hz
Res BH 8 MHz #UBH 56 MHz Sueep 108 ms (501 pts) ggggg%g@fgsﬁg
Markar Trace Type ¥ Axis Amplitude '
2R 1y Time 8.333 ns 4.86 dBm
2 1) Ti 84 8.6 db i
4; 1) Tlﬂi 2.233 22 4.88 dBn Signal Track
da 1 Tine 84 ne A.E1 of On Off|
DUTY CYCLE AIREA
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REPORT NO: 14739891-E2V1
FCC ID: C90-RSMB3

DATE: 2023-05-11
IC: 10161A-RSMB3

9.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel Frequency 99% Bandwidth
(MHZz) (MHZz)
Low 2405 2.2310
Middle 2440 2.2436
High 2475 2.2508
Agilent 20:42:56 Apr 13, 2023 L Freq/Channel 3% Agilent 28:56:19 Apr 13, 2023 L Freqg/Channel
| | ]
- Center Freq - Center Freq
Ch Freq  2.465 GHz Trig Free 2 40500060 Ghz, Ch Freq Z2.44 GHz Trig Free 2 44000000 GHz
Occupied Bandwidth Averages: 28 | Occupied Bandwidth Averages: 20 |
Start Freq| | StartFreq|
AP2022.8.16,39085, 2-4025hn0n Gz AP2022.8.16,39065, 243750080 Giiz
Ref 28 dBm #Atten 30 dB Ref 26 dBm #Atten 30 dB
+Peak T T Stop Freq #Peak T T Stop Freq
Log } I 2.40750809 GHz| Log l l 2.44250088 GHz
10 = i
& % <
T — - . CFstep| | |&/ — - tep)
065t [T 500.000008 kHz st | 2T S| Sen.a00008 Kiz
10.5 Futo Man| 106 Tf{Ruta Man|
dB | dB ]
Freq Offset I Freq Offset
Center 2,405 068 GHz Span 5 Mz || O 2| | |Center 2.440 B0@ GHz Soan 5 Wz || ™ Hz
#Res BH 36 kHz #UBH 110 kHz #Sweep 100 ms (1001 pts) #Res BH 36 kHz #UBH 118 kHz #Sneep 100 ms (1001 pts)
. . - - Signal Track - . - - Signal Track
Oceupied Bandwidth Oce BH % Pwr  99.00 7 |fly 0 Occupied Bandwidth Occ BH % Pwr  99.60 7 ([lop 0ff|

% dB Bandwidth

Transmit Freq Error

® dB -26.00 dB

2.2310 MHz

8.773 kHz
3.769 MHz

Transmit Freq Error
® dB Bandwidth

2.2436 MHz

x dB  -26.00 d5

16.834 kHz
3.808 MHz

LOW CHANNEL

MID CHANNEL

3% Agilent 21:05:37 Apr

13, 2823 L

Freq/Channel

Ch Freq
Occupied Bandwidth

2.

475 GHz

Averages: 28 |

]
Trig Free

Center Freq
247500009 GHz|

Transmit Freq Error
% dB Bandwidth

2.2508 MHz

| StartFreq
RP2622.5.16, 39005, &A7250000 Gz
Ref 26 dBm #Atten 30 dB
+Peak Stop Freq
Log 2477506006 GHz
16
- 2
4B/ = P tep
Offat = 500.080800 kiiz
10.6 Futo Man
B |
fIl  Freqofiset
Center 2.475 098 GHz Soen 5 1z || Hz
#Res BH 36 kHz #UBH 118 kHz #Sweep 100 ms (1081 pts)
. . - - Signal Track
Occupied Bandwidth Occ BH Z PWr  99.080 7 |[ln, 0ff

® dB -26.00 dB

12.841 kHz
3.855 MHz

HIGH CHANNEL
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REPORT NO: 14739891-E2V1
FCC ID: C90-RSMB3

DATE: 2023-05-11
IC: 10161A-RSMB3

9.3.

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
(MHZz) (MHZz) (MHZz)
Low 2405 1.585 0.5
Middle 2440 1.585 0.5
High 2475 1.585 0.5
3% Agilent 28:41:89 Apr 13, 2823 L Freq/Channel 3% Agilent 28:55:00 Apr 13, 2023 L Freq/Channel
AP2822.3.16,39085, a Mkrl 1.585 MHz Center Freq AP2022.8.16,39065, a Mkrl 1.585 MHZ Center Freq
Egiai@ dBm #ftten 48 dB 0.572 dB 5 30506090 Gliz E;gi@ dBm #Atten 40 dB 8896 dB 5 42000000 Gl
Log Log
10 Start Freq 16 StartFreq
dB/ 2.40250808 GHz| dB/ 2.43750880 GHz
Offst Offst
10.6 10.6
B 1® z Stop Freq 4B A I I StopFreq
ol 2 2 2.40750809 GHz| ol 2.44250088 GHz
o crstep| | | CF Step)
WPRvg HS@@.@@@@@@ th WPRug HS@@.@@@@@@ ;Hz
20 (futo il I I P (Bt kil
Ml 52 | Freq Offset ML 52 Freq Offset
53 FC oo | |2 fc P A
AA AR
£ £
550k Signal Track [ Signal Track
Shp n 0tf Swp On Off
Center 2.405 000 GHz Span 5 MHz Center 2.440 000 GHz Span & MHz
#Res BH 100 kHz #UBH 300 kHz Sweep 1 ms (1001 pts) #Res BH 100 kHz +UBH 360 kHz Sweep 1 ms (1081 prs)
|
3% Agilent 21:85:36 Apr 13, 2623 L Freq/Channel
AP2B22.8.16,39005, a Mkrl 1.585 MHz] Center Freg|
Esiai@ dBm #Atten 48 dB 0.794 dB 5 47500000 Gls
Log
i Start Freq
dB/ 247250008 GHz|
Offst
18.6
A5 1 R ey Y Stop Freq
ol 4 A 2.47750000 GHz
e CF Step
ePhvg 95@@.@@@@@@ sz
20 [fute il
i 52 | Freq Dffset
53 FS a. q Uz
AR |—
£(1): .
f>50k Signal Track
Swp ! On Off
Center 2.475 608 GHz Span 5 MHz
#Res BH 108 kHz #VBH 308 kHz Sweep 1 ms (1801 pts)
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REPORT NO: 14739891-E2V1 DATE: 2023-05-11

FCC ID: C90-RSMB3 IC: 10161A-RSMB3
9.4. 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 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
Tested By: RA 39005

Date: 2023-04-12

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

Low 2405 4.38 30 -25.620
Middle 2440 4.48 30 -25.520
High 2475 471 30 -25.290
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REPORT NO: 14739891-E2V1
FCC ID: C90-RSMB3

DATE: 2023-05-11

IC: 10161A-RSMB3

LIMITS

None; for reporting purposes only.

AVERAGE POWER

TEST PROCEDURE

The transmitter output is connected to a 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. average output power was

read directly from power meter.

RESULTS

Tested By: RA 39005
Date: 2023-04-12
Channel Frequency AV power
(MHz) (dBm)
Low 2405 3.88
Middle 2440 4.32
High 2475 4.57
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REPORT NO: 14739891-E2V1 DATE: 2023-05-11
FCC ID: C90-RSMB3 IC: 10161A-RSMB3

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
Channel Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2405 -10.576 8 -18.58
Middle 2440 -10.332 8 -18.33
High 2475 -10.254 8 -18.25
# Agllent 20:45:13 Apr 13, 2023 L Freq/Channel % Agilent 28:58:06 Apr 13, 2623 L Freq/Channel
AP2B22.8.16,39085, Mkrl 2.485 875 GHz Center Freq AP2022.8.16,39005, Mkrl 2.439 715 GHz Center Freg
Esia’ia dBm #frren 48 dB 18576 dBm |l T oL 5325(@ B #Arten 40 dB -10.332 dBm || L
Log Log
18 Start Freq 10 Start Freq
B/ 2.40250808 GHz| dB/ 2.43750088 GHz
0ffst Offst
ég'a Stop Freq ége StopFreq
DI 1 2.40750809 GHz| ] 1 2.44250080 GHz
£+ [s3
b crstep| | 1 CF Step
PAvg 95@@.@@@@@@ th \PRug RS@@.@@@@@@ sz
109 e | oo e il
ML 52 Freq Offset ML 52 Freq Offset
53 FS | v.p0000000 Hz 53 FS . 9. Hz
AA AA
£ £
{;E)Qk Signal Track f;s)@k Signal Track
Swp On 0ff Swp On Off
Center 2.405 000 GHz Span 5 MHz Center 2.446 800 GHz Span & MHz
#Res BH 3 kHz #YBH 9.1 kHz  Sweep 53B.5 ms (1891 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 530.5 ms (1001 pts)
|
LOW CHANNEL MID CHANNEL
4 Agilent 21:26:82 Apr 13, 2023 L Freq/Channel
AP20727.5.16,39005, Mkr1 2.475 450 GHz) Center Freg
Eséailﬁ dBm #Atten 48 dB -18.254 dBm 5 47500000 Glz
Log
19 StartFreq
B/ 247250000 GHz
0ffst
ﬁ%‘a Stop Freq
ol 1 2. 47750008 GHz|
5.0 ep)
fs;"vg ” 500.000000 the
ML 52 Freq Offset
53 FS S| 000008000 Hz
AA
géék Signal Track|
Swp f On Off
Center 2.475 000 GHz Span 5 MHz
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 530.5 ms (1001 pts)
HIGH CHANNEL
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REPORT NO: 14739891-E2V1 DATE: 2023-05-11
FCC ID: C90-RSMB3 IC: 10161A-RSMB3

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 dB.

RESULTS
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REPORT NO: 14739891-E2V1
FCC ID: C90-RSMB3

DATE: 2023-05-11
IC: 10161A-RSMB3

Agilent 20:45:48 Apr 13, 2023 L Freq/Channel

Agilent 26:46:49 Apr 13, 2623

L Freq/Channel

RP2022.5.16, 39005, Wkrl 2484 75 GH] APZ022.5.16, 39005, Wkrd 25,395 GH]
Ref 38 dBn Wfitten 40 dB 1.66 d5w || Center Freq Ref 36 dBm #icten 46 db -31.556 dbm || , Center Freq
S 2. GHz \Fook I 130150000 GHz
Log Log ‘
18 3 Start Freq 10 T Start Freq
B/ 2 Al 2.39500000 GHz B/ 30, MHz,
Difat 0ffst
é%s Stop Freq },SE " Stop Freq
2.49500099 GHz 26. GHz
] 2 DI A @
e cFstep| | [0 | CF Step
o 1.00003669 HHz o 2.53760808 GHz,
#rHVa Futa Man #rHvg [Futa Man
Center 2.400 66 GHz Span 160 MHz Start 3@ MHz Stop 26.000 GHz
#Res BH 100 kHz WUBH 380 kHz Sweep 1 ms (1001 pts) | Freq 0”“;‘; WRes BH 180 kHz Sween 2.082 5 (8192 pts) || Freq 0ff5ﬁ§
Markar Trace Type * Auie Amplitude 3 Marker Trace Type Amplitude 3

1 (8] Freg 2.484 75 GHz 1.66 dBn 1 [& 5] Freg .85 dEm

2 1) Fi 2,488 BB GH -43.19 dB i 2 [$ 5] Fi 44,11 dBi i

3 1) F:z; 2.396 26 EH; -41.76 dE: SIgnaI TraCk 3 1 F:zg -48.78 dEx SIgnaI Track

n Off] q a Freq ~31.56 dBm n OFf]

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

X Agilent 20:58:59 Apr 13, 2023 L Freq/Channel 3% Agilent 21:00:19 Apr 13, 2023 L Freg/Channel

AP2B22.8.16,39085, Mkrl 2.440 27 GHz| AP2022.8.16,39005, Mkrd  25.493 GHz

Ref 30 dBn Witten 40 d5 1.95 diw || Center Fregf | oot 3y gy “fitten 40 dB -31.695 din [ | Center Freq

Poai 2. Giz| | fipeak I 13.8150000 GHz

Log Log |

10 Start Freq 10 1 StartFreq

B/ 2.43500809 GHz| dB/ 30, MHz

0ffst N (Offst

105 o 106

B - Stop Freq 4B n Stop Freq

ol 2.44500809 GHz| ol 2 5 26, GHz

Fa

Qéﬁ@ g0t StMT-P aéig . 2 597@lg:lBFlBBStGer
. Z| . Z|

+PAva lﬂlﬂ Man #PRvg M Man

M1 S2 Start 38 MHz Stop 26,009 GHz

53 FS oFreq OFfsetl | lipes bW 100 iz Swesp 2452 5 (5192 pus) | , £ Ped OfFset

AR : Marker  Trace Typa Fuplitude :

o . o s L e

ok Signal Track : i fred Taaeah atw Signal Track

Sup On O] 4 1) Freq 3163 dgw (|00 Off)

Center 2.448 00 GHz Span 10 MHz

#Res BH 100 kHz #UBH 300 kHz Sweep 1 ms (1881 pts)

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

Agilent 21:09:34 For 13, 2023 L [Freq/Channel Agilent 21:10:41 Flpr 13, 2023 L  [Freg/Channel
FP2022.5.16, 39005, Wl 2475 76 Rl Freq AP2022.5.16, 39005, N — Freq
ESiagk@ dBm #Aitten 40 dB L7t dom |, Center Pred 53;?(@ dBm ‘ #Atten 40 dB ~31.435 dgn ||| TENEEr Fred
Log Log ‘
10 1 Start Freq 10 1 StartFreq
4B/ 2.47350000 GHz s/ 30. Mz
ffst 0ffst
105 106
B Stop Freq 4B 4 Stop Freq
2.49350000 CHz 4| 26. GHz
] z ol A2 /
-18.3 £ -15.3 -
B CF Step 1B | CF Step
Py 2.60000000 Mz o 259760008 GHz
#rHVa [Futo Man vy |Futo Man
Center 2.483 56 GHz Span 26 MHz Start 38 MHz Stop 26.008 GHz
#Res BH 100 kHz #EH 300 kHz _ Sween 1.933 ms (L08L pro) || Freq 0”“;‘; WRes BH 180 kHz Sween 2.082 5 (8192 pts) || Freq 0ff5ﬁ§
Markar Trace Type * Auie Amplitude ) Marker Trace Type Amplitude )

1 (&5 Frag 2,475 28 GHz 1.71 dBm 1 (&5 Freq 1.84 dBm

2 1) Fi 2.486 54 GH -44.68 dB i 2 [$ 5] Fi -43.25 dBi i

3 1) F:z; 2.483 58 EH; -42.42 dE: SIgnaI TraCk 3 1 F::zg -38.61 dEx SIgnaI Track

On Off} 4 1) Freq -31.43 dBm n Off

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 14739891-E2V1 DATE: 2023-05-11
FCC ID: C90-RSMB3 IC: 10161A-RSMB3

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
(MHz) (uV/im)at3m (dBuV/m)at3m
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.
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REPORT NO: 14739891-E2V1 DATE: 2023-05-11
FCC ID: C90-RSMB3 IC: 10161A-RSMB3

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.

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.

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.

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: 14739891-E2V1

FCC ID: C90-RSMB3

DATE: 2023-05-11
IC: 10161A-RSMB3

10.2. TRANSMITTER ABOVE 1 GHz

I’\L_l_-hr_:mu\_" B4-RDE-J 2823 Apr 19 B9:15: 38
25
Restricted Bondedge
Project Number: 14739891
1150 SRAM
Config: EUT + Support Equipment
Mode: AIREA_2485
185 Tested By: 28199 J
g &5
=
jE 75k S N
=]
E
ol Averoge By
55
PR YRR ITR v g bl e RS TAPRTITIYrR| Ao
a5
rovey r. " o
35
2:2.31-2.441 TM(-3dB2/3M 126728 “AUER Pur ‘Q;CLF!MC\J Bmesec(Autol =[] TBBTAUG 253 degs H
Frequency (MHz)
Renge CHiz) REAEU Ref/fttn  Det fvg Hode Sueep Fts  fupsthde  Fosition Fange (Miz) REN/LEU Ref/ftin  Det Avg hode Suesp Pta  #5upsfMode  Position
z.3-z.a THC-380/3H 126/28 PERK - Besecifuto)  BAEE MAXH 253 degs 124 cu H it 1" 46 ¥ 1 ¥ UER g (R t dl degs
Low CH BE — H.TST jwd323 | Jun 20822 Rev 9.5 18 Jan 2B23
Trace Markers
Marker Frequency Meter Det 222741 Amp/Cbl/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF(dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) - 3mH (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 * 2390 54.87 Pk 32 -35.7 51.17 - 74 -22.83 253 124 H
2 *2373.346 57.76 Pk 32 -35.7 54.06 - - 74 -19.94 253 124 H
3 * 2390 44.25 RMS 32 -35.7 40.55 54 -13.45 - - 253 124 H
4 *2373.166 46.42 RMS 31.9 -35.7 42.62 54 -11.38 253 124 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14739891-E2V1
FCC ID: C90-RSMB3

DATE: 2023-05-11
IC: 10161A-RSMB3

VERTICAL RESULT

.‘,\I__Chl_:mu\_‘r B4-RDE-J 2823 Apr 19 B9:32:24
25
Restricted Bondedge
Praoject Number: 14739891
115 SRAM
Config: EUT + Support Equipment
Mode: AIREA_2485
185 — Tested By: 28199 JM
e
T = Lo S e S e S
2
‘jg =
3
G
. /eroge dBul¥mim J 5
55 o Wl
4 ot ooy Lt S i i P e’ Y i A A L
45| i 4 -
A 5
35
2:2.31-2.441 TM(-3dB2/3M 26720 “AUER Pur Avg(RMS) Broec(Autod BAEH TEETAUG 285 degs U
Freguency (MHz)
[Renge (Hiz) REAEU Ref/fttn  Det fvg Hode Sueep Fts  fupatode  Fosition Fange (Miz) REN/LEU Ref/ftin  Det Avg hode Suesp Fts  #5upsfMode  Fosition
Low CH BE — U.TST jwd323 | Jun 20822 Rev 9.5 18 Jan 2B23
Trace Markers
Marker Frequency Meter Det 222741 Amp/Cbl/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF(dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) - 3mH (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 * 2390 54.52 Pk 32 -35.7 50.82 - - 74 -23.18 205 317 \
2 *2340.101 57.94 Pk 31.9 -35.6 54.24 - - 74 -19.76 205 317 \
3 * 2390 44.61 RMS 32 -35.7 40.91 54 -13.09 - - 205 317 \Y
4 * 2380.994 45.87 RMS 32 -35.7 42.17 54 -11.83 205 317 \Y

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14739891-E2V1

FCC ID: C90-RSMB3

DATE: 2023-05-11
IC: 10161A-RSMB3

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

."\L_\_‘hl_:mu\_‘r B4-RDE-J 2823 Apr 19 B9:45: 48
25
Restricted Bondedge
Praoject Number: 14739891
115 SRAM
Config: EUT + Support Equipment
Mode: AIREA_2475
185 Tested By: 28199 JM
95| Al
If ‘
" I
£ 85 i
3 bl
-
£ [ S IS WS S SO S
2
i)
=
i A s g Wl i b Nl L
L YU o
35
2:2.441-2 563 IMC-3dB2/3M 126/28 AUER Puwr ﬁLCE'PM?J :}n--arlﬁufn.) BUBE TEETAUG 232 degs H
Freguency (MHz)
[Rerge (#iz) REWGU Ref/Atln  Det fvg Hode Sueep Pls  toups/Mode ) Fonge (i) RE4/LBU Ref/Btin  Del fivg Mode Guesy Pta  toupsiMode  Position
-2.441-2 .56 THC-3B) /K 126/28 FEK - Bmsec(futo)  BAEE MAH ce 4412 HC-346/ M 26/ 28 HUER Pur Fvg (R BaaE degs H
High CH BE - H.TST jvd4323 1 Jun 2822 Rev 9.5 18 Jan 2823
Trace Markers
Marker Frequency Meter Det 222741 Amp/Cbl/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF(dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) -3mH (dBuV/m) (dBuVv/m) (dBuV/m) (dB)
1 *2483.5 57.75 Pk 32.2 -35.4 54.55 - 74 -19.45 232 222 H
2 * 2483.629 57.67 Pk 323 -35.4 54.57 - - 74 -19.43 232 222 H
3 *2483.5 47.2 RMS 322 -35.4 44 54 -10 - - 232 222 H
4 * 2483.584 47.4 RMS 32.2 -35.4 44.2 54 -9.8 232 222 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14739891-E2V1

FCC ID: C90-RS

MB3

DATE: 2023-05-11
IC: 10161A-RSMB3

VERTICAL RESULT

125

=Chomber B4-RDE-J

2823 Apr 19 89:52

48

Restricted Bondedge

Praoject Number: 14739891
115 SRAM
Config: EUT + Support Equipment
Mode : AIREA_2475
185 — Tested By: 28199 JM
T e | e B
T = Lo S e S
2
‘jg 75
3
g es / \
/ \
% P Average Limit (dBul/m
55)
ﬂ*ﬂwﬁquw T ) ™, i ey " PPN W U TRTIE YT S TOa
45| 2
35
2:2.441-2.563 TM(-3dB2/3M 126728 “AUER Pur Avg(RMS) Bmesec(Autol =[] TBBTAUG 198 degs U
Freguency (MHz)
[Fenge tiz) REAEU Ref/fttn  Det fvg Hode Sueep Fts  fupstode  Fosition Fange (Miz) REN/LEU Ref/ftin  Det Avg hode Suesp Fts  #5upsfMode  Fosition
High CH BE - U.T5T jvd4323 1 Jun 2822 Rev 9.5 18 Jan 2823
Trace Markers
Marker Frequency Meter Det 222741 Amp/Cbl/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF(dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) - 3mH (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 *2483.5 58.46 Pk 32.2 -35.4 55.26 - 74 -18.74 190 329 \
2 *2483.828 58.4 Pk 32.3 -35.4 55.3 - - 74 -18.7 190 329 \
3 * 2483.5 47.67 RMS 32.2 -35.4 44.47 54 -9.53 - - 190 329 \%
4 * 2483.507 47.67 RMS 32.2 -35.4 44.47 54 -9.53 190 329 \%

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14739891-E2V1
FCC ID: C90-RSMB3

DATE: 2023-05-11
IC: 10161A-RSMB3

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| 5 Chamber 84-RDE-L 2023 May 4 21:31:17
’ Radiated Emissions 3-Meters
Project Number: 14739891
L e Client: SRAM
Config: EUT + Support Equipment
Mode: AIREA_Z24BSMHz
95 etsesssmmesssieeessssssssesaaaaaset sasansnnstttasaannnnsessssssaefssssaannnnnnasseafennnnntieaamaaneetsadhennstetsacannannenssssananfeenssnsannans. Tasted bﬂ 28471 TL
~
= . —
[sn}
B Peak Limit (dBul/md
o S F S [ES S S
3
£
0
N
I o e N s
o
=
- Buvg Limit (dBul/m)
£ 55 L S
£
>
; I
@
S 45— N w
i - " o T s
25
1888 ElE]E]E] [R=lalalE]
Frequency (MHz)
Rongs (HHz) REU/B Ref/fittn Dot fhg Mode Swasp Pts  #wps/Mede  Position Rangs (HHz) REW/UBW Raf/fitin Dot fivg Hode Sueep. #xpaMode  Position
1 : 11263600 M(-3dB/38k  167/18 PERK - ATwsecChuto) 9EEI e B-3Bdegs 3: 306 16888 INC-3cB)/ 30k B9/2 PERE - Hlacecifuta) 16008 HAXH B-36Edegs H
FCC PertI5C 2 4GHz RSE TST 38915 29 Oec 2@15 Rev 9.5 @1 May 20823
1 I%Chamb:r A4-ROE-L 2823 May 4 21:31:17
* Radioted Emissions 3-Meters
Project Number: 14733831
e Client: SRAM
Canfig: EUT + Suppart Equipment
Made: AIREA_24BSMHz
sl Tested by: 28471 TL
;E 85 .............................
3
- Peak Limi CdBul) 1
_ FEh
o
2
+ ~
E IZ'S .............................
>
= Avg Limit CdBul/m)
< 55
=
3 =]
i) o
i
- 45 .............
5
4 5]
) e OSSOSO, SOOI B i adiaiciec oot SR S S
25
1BEA JEELELE] JcIE(EE]
Frequency (MHz)
Fangs (HHz) REW/BU Ref/ftkn  Det fug Mode Swaep Pra  #5epe/Mode  Position Renge (MHz) REW/ VBN Ref/itin  Det fivg Mode Susep #xpaMode  Position
FCC Pert15C 2.4CHz RSE.TST 38015 29 Dec 2815 Rev 9.5 81 Moy 2823

VERTICAL

Page 30 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: 14739891-E2V1

FCC ID: C90-RSMB3

DATE: 2023-05-11
IC: 10161A-RSMB3

RADIATED EMISSIONS

Marker Frequency Meter Det 206806 AMP/CBL Corrected Avg Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
3mH
1 *4809.433 36.78 PK2 33.9 -25.2 45.48 - - 74 -28.52 136 130 H
*4811.053 26.48 MAv1 33.9 -25.2 35.18 54 -18.82 - - 136 130 H
2 7216.311 36.75 PK2 35.6 -21.7 50.65 - - 299 245 H
3 9622.099 40.14 PK2 36.6 -16.8 59.94 - - 113 203 H
4 * 4826.59 35.76 PK2 33.9 -25.2 44.46 - - 74 -29.54 335 197 \
* 4834.407 24.46 MAv1 33.9 -25.2 33.16 54 -20.84 - - 335 197 \
5 7213.451 35.06 PK2 35.6 -21.6 49.06 - - 168 101 \
6 9622.042 36.17 PK2 36.6 -16.8 55.97 41 181 \Y

* - 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: 14739891-E2V1 DATE: 2023-05-11
FCC ID: C90-RSMB3 IC: 10161A-RSMB3

MID CHANNEL RESULTS

) I5Chnmber- B4-RDE-L 2823 May 5 21.:54:85
Rodioted Emissions 3-Meters
Project Number: 14739891
"85 ...................................... Client: SRAM
Comfig: EUT + Support Equipment
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HORIZONTAL
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REPORT NO: 14739891-E2V1

FCC ID: C90-RSMB3

DATE: 2023-05-11
IC: 10161A-RSMB3

RADIATED EMISSIONS

Marker Frequency Meter Det 206806 AMP/CBL Corrected Avg Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
3mH
1 * 4879.677 38.67 PK2 33.9 -25 47.57 - - 74 -26.43 136 208 H
*4879.024 28.33 MAv1 33.9 -25 37.23 54 -16.77 - - 136 208 H
2 * 7318.52 38.22 PK2 35.6 -21.3 52.52 - - 74 -21.48 105 227 H
* 7318.61 29.57 MAvV1 35.6 -21.3 43.87 54 -10.13 - - 105 227 H
3 9757.993 39.68 PK2 36.9 -18 58.58 - - - - 297 198 H
4 *4880.967 38.32 PK2 33.9 -25 47.22 - - 74 -26.78 297 183 \
*4881.014 28.81 MAv1 33.9 -25 37.71 54 -16.29 - - 297 183 \
5 *7318.58 34.5 PK2 35.6 -21.3 48.8 - - 74 -25.2 94 119 \
*7321.414 24.42 MAvV1 35.6 -21.3 38.72 54 -15.28 - 94 119 \
6 9758.098 38.51 PK2 36.9 -18 57.41 - - - 290 242 \

* - 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: 14739891-E2V1

FCC ID: C90-RSMB3

DATE: 2023-05-11
IC: 10161A-RSMB3

HIGH

CHANNEL RESULTS

) I5Chnmber- B4-RDE-L 2823 May & Be.87:27
Rodioted Emissions 3-Meters
Project Number: 14739891
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REPORT NO: 14739891-E2V1 DATE: 2023-05-11
FCC ID: C90-RSMB3 IC: 10161A-RSMB3

RADIATED EMISSIONS

Marker Frequency Meter Det 206806 AMP/CBL Corrected Avg Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
3mH
1 *4949.121 38.43 PK2 33.9 -23.8 48.53 - - 74 -25.47 130 277 H
* 4950.851 28.64 MAv1 33.9 -23.9 38.64 54 -15.36 - - 130 277 H
2 * 7426.673 36.96 PK2 35.6 -21.2 51.36 - - 74 -22.64 106 279 H
* 7423.739 28.64 MAvV1 35.6 -21.1 43.14 54 -10.86 - - 106 279 H
3 9902.105 38.93 PK2 37 -17.1 58.83 - - - - 173 116 H
4 *4949.274 37.98 PK2 33.9 -23.8 48.08 - - 74 -25.92 295 172 \
*4950.801 28.46 MAv1 33.9 -23.9 38.46 54 -15.54 - - 295 172 \
5 * 7423.806 33.88 PK2 35.6 -21.1 48.38 - - 74 -25.62 304 185 \Y
* 7426.273 23.31 MAvV1 35.6 -21.1 37.81 54 -16.19 - - 304 185 \
6 9902.091 39.43 PK2 37 -17.1 59.33 - - - - 116 356 \

* - 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: 14739891-E2V1 DATE: 2023-05-11
FCC ID: C90-RSMB3 IC: 10161A-RSMB3

10.3. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

| g Chamber 84-RDE-L 2023 May 4 208:27 48
= H
RF Emissions
i Project Number: 14739891
e I S S Client. SkeM

Config: EUT + Support Equipment
H Mode: AIREA_Uorsti_Cose_Below3BMHz
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REPORT NO: 14739891-E2V1 DATE: 2023-05-11
FCC ID: C90-RSMB3 IC: 10161A-RSMB3

Below 30MHz Data

Range 1: Face On .009 - .15MHz

Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Margin Avg Margin Azimuth Polarity
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) Limit (dB) (Degs) (degs)
(dBuVv) E (ACF) 300m (dBuVolts) (dBuV/m) (dBuV/m)
1 .0172 28.23 Pk 59.2 -30.4 -80 -22.97 62.88 -85.85 42.88 -65.85 0-360 0-deg

Range 2: Face On .15 - .49MHz

Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Margin Avg Margin Azimuth Polarity
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) Limit (dB) (Degs) (degs)
(dBuVv) E (ACF) 300m | (dBuVolts) | (dBuV/m) (dBuV/m)
2 .2406 14.52 Pk 56 -32 -80 -41.48 39.99 -81.47 19.99 -61.47 0-360 0-deg
Range 3: Face On .49 - 1MHz
Marker Frequency Meter Det Loop Antenna Amp/Cbl Dist Corr 30m Corrected QP Limit Margin | Azimuth Polarity
(MHz) Reading E (ACF) (dB) (dB) 40Log Reading (dBuVv/m) (dB) (Degs) (degs)
(dBuV) (dBuVolts)
3 .812 18.98 Pk 56.1 -31.9 -40 3.18 29.42 -26.24 0-360 0-deg

Range 4: Face Off .009 - .15MHz

Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Margin Avg Margin Azimuth Polarity
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) Limit (dB) (Degs) (degs)

(dBuV) E (ACF) 300m (dBuVolts) | (dBuV/m) (dBuVv/m)
4 .0243 23.24 Pk 58.4 -31.3 -80 -29.66 59.88 -89.54 39.88 -69.54 0-360 90-degs

Range 5: Face Off .15 - .49MHz

Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Margin Avg Margin Azimuth Polarity
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) Limit (dB) (Degs) (degs)

(dBuVv) E (ACF) 300m | (dBuVolts) | (dBuV/m) (dBuVv/m)
5 .2954 14.22 Pk 56 -31.9 -80 -41.68 38.2 -79.88 18.2 -59.88 0-360 90-degs

Range 6: Face Off .49 - 1IMHz

Marker Frequency Meter Det Loop Antenna Amp/Cbl Dist Corr 30m Corrected QP Limit Margin Azimuth Polarity
(MHz) Reading E (ACF) (dB) (dB) 40Log Reading (dBuV/m) (dB) (Degs) (degs)

(dBuV) (dBuVolts)
6 .8107 19.19 Pk 56.1 -31.9 -40 3.39 29.44 -26.05 0-360 90-degs

Range 7: Face On 1 - 1.705MHz

Marker Frequency Meter Det Loop Antenna Amp/Cbl Dist Corr 30m Corrected QP Limit Margin Azimuth Polarity
(MHz) Reading E (ACF) (dB) (dB) 40Log Reading (dBuV/m) (dB) (Degs) (degs)
(dBuV) (dBuVolts)
7 1.1742 16.95 Pk 45.9 -31.8 -40 -8.95 26.23 -35.18 0-360 0-deg

Range 8: Face On 1.705 - 30MHz

Marker Frequency Meter Det Loop Antenna Amp/Cbl Dist Corr 30m Corrected QP Limit Margin Azimuth Polarity
(MHz) Reading E(ACF) (dB) (dB) 40Log Reading (dBuVv/m) (dB) (Degs) (degs)
(dBuV) (dBuVolts)
8 3.7476 15.43 Pk 37.5 -31.7 -40 -18.77 29.5 -48.27 0-360 0-deg

Range 9: Face Off 1 - 1.705MHz

Marker Frequency Meter Det Loop Antenna Amp/Cbl Dist Corr 30m Corrected QP Limit Margin | Azimuth Polarity
(MHz) Reading E(ACF) (dB) (dB) 40Log Reading (dBuVv/m) (dB) (Degs) (degs)

(dBuV) (dBuVolts)
9 1.4135 18.6 Pk 44.6 -31.8 -40 -8.6 24.62 -33.22 0-360 90-degs

Range 10: Face Off 1.705 - 30MHz

Marker Frequency Meter Det Loop Antenna Amp/Cbl Dist Corr 30m Corrected QP Limit Margin | Azimuth Polarity
(MHz) Reading E(ACF) (dB) (dB) 40Log Reading (dBuVv/m) (dB) (Degs) (degs)

(dBuV) (dBuVolts)
10 8.8576 17.43 Pk 34.6 -31.5 -40 -19.47 29.5 -48.97 0-360 90-degs

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: 14739891-E2V1
FCC ID: C90-RSMB3

DATE: 2023-05-11
IC: 10161A-RSMB3

10.4.

WORST CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)
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REPORT NO: 14739891-E2V1 DATE: 2023-05-11
FCC ID: C90-RSMB3 IC: 10161A-RSMB3

Below 1GHz Data

Marker | Frequency Meter Det 174374 CBL/AMP | Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading ANSI ACF Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) 10mH (dBuV/m)
UL
1 53.2801 27.79 Pk 13.3 -30.9 10.19 40 -29.81 0-360 399 H
2 104.852 35.06 Pk 17.4 -30.4 22.06 43.52 -21.46 0-360 199 H
3 263.932 31.28 Pk 18.6 -29.3 20.58 46.02 -25.44 0-360 100 H
4 54.1681 29.74 Pk 13.2 -30.9 12.04 40 -27.96 266 298 \Y
54.1681 21.27 Qp 13.2 -30.9 3.57 40 -36.43 266 298 \
5 78.4462 32.26 Pk 13.7 -30.6 15.36 40 -24.64 0-360 199 Vv
6 100.972 34.2 Pk 16.3 -30.5 20 43.52 -23.52 0-360 99 \Y

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 14739891-E2V1 DATE: 2023-05-11
FCC ID: C90-RSMB3 IC: 10161A-RSMB3

10.5. WORST CASE 18-26 GHz

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

1 l5CHumber B4-RDE-K 2823 Moy 5 18:88: 35

RF Emissions 3 meter

s Project Number: 1473983

a Client: SRAM

Config: EUT + Support Equipment
Mode: AIREA_Worst_Cose_18-26.56Hz
95 Tested by:. 2B471 TL
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HORIZONTAL
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REPORT NO: 14739891-E2V1 DATE: 2023-05-11
FCC ID: C90-RSMB3 IC: 10161A-RSMB3

18 — 26GHz DATA

Marker Frequency Meter Det 199659 234683 Cables Corrected Peak Limit PK Average Margin Azimuth Height Polarity
(MHz) Reading CISPR 3m Amp/Cbl (dB) Reading (dBuVv/m) Margin Limit (dB) (Degs) (cm)
(dBuv) ACF (dB) (dBuVolts) (dB) dBuVv/m
(dB/m)
1 *19799.166 50.16 Pk 32.7 -62.6 18.6 38.86 74 -35.14 54 -15.14 0-360 101 H
2 *22275.97 48.89 Pk 33.3 -62.6 19.7 39.29 74 -34.71 54 -14.71 0-360 101 H
3 24755.136 50.25 Pk 33.9 -62.2 20.8 42.75 74 -31.25 54 -11.25 0-360 101 H
4 *19798.694 49.47 Pk 32.7 -62.6 18.6 38.17 74 -35.83 54 -15.83 0-360 101 \
5 *22275.97 49.52 Pk 33.3 -62.6 19.7 39.92 74 -34.08 54 -14.08 0-360 101 \%
6 24753.483 49.66 Pk 33.9 -62.2 20.8 42.16 74 -31.84 54 -11.84 0-360 101 \4

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