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REPORT NO: 13117430-E3V4 DATE: 4/14/2020
FCC ID: C90O-FSMB2 ISED: 10161A-FSMB2

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Front Suspension with BLE, AIREA and ANT+ Radios
MODEL: 13000
SERIAL NUMBER: Radiated: 1724010107
Conducted: 1724010103
DATE TESTED: FEBRUARY 11 — 24, 2020
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-210 Issue 9 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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REPORT NO: 13117430-E3V4 DATE: 4/14/2020
FCC ID: C90O-FSMB2 ISED: 10161A-FSMB2

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 414788 D01 Radiated Test Site v01r01, ISED
RSS-GEN Issue 5 and ISED RSS-210 Issue 9.

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 are
measured only at the 47173 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 : Chamber D : Chamber |
[ ] chamber B : Chamber E X Chamber J
[ ] chamber C : Chamber F X Chamber K

L | Chamber G L_| Chamber L
: Chamber H

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: 13117430-E3V4 DATE: 4/14/2020
FCC ID: C90O-FSMB2 ISED: 10161A-FSMB2

4. DECISION RULES AND MEASUREMENT UNCERTAINTY

4.1. METROLOGICAL TRACEABILITY

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and 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
Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Radiated Disturbance, 9KHz to 30 MHz 2.52 dB
Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
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 + 0dB +10.1 dB+ 0 dB =46.6 dBuV
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REPORT NO: 13117430-E3V4 DATE: 4/14/2020
FCC ID: C90O-FSMB2 ISED: 10161A-FSMB2

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a Front Suspension with BLE, AIREA and ANT+ Radios, powered by 7.4v, 2.2wh Li-
lon battery.

5.2. MAXIMUM FUNDAMENTAL FIELD STRENGTH

The transmitter has a maximum peak fundamental field strength as follows:

Frequency Range Mode Peak E-field Strength Avg E-field Strength Distance
(MHz) (dBuV/m) (dBuV/m) (m)
2405-2475 ANT + 103.76 44,12 3.00
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a ceramic chip antenna, with a maximum gain of 1.5 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 three orthogonal orientations X,Y,Z, it was

determined that Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z orientation.
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DATE: 4/14/2020
ISED: 10161A-FSMB2

REPORT NO: 13117430-E3V4
FCC ID: C90O-FSMB2

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 (_:rablee 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)(ca)rrltn a 1 SMA Unshielded 0.5 EUT to Analyzer
I/O CABLES (RADIATED EMISSIONS)
I/O CABLE LIST
# of Cable
Cﬁgle Port Identical Co_rr_negtor C_:I_ablee 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 was powered by a 7.4V DC Power supply. The EUT is
normally powered by a Li-lon battery.
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SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum Analyzer

E
2
‘ EUT I_D DC Power Supply

AC MAINS
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REPORT NO: 13117430-E3V4 DATE: 4/14/2020
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SETUP DIAGRAM FOR RADIATED TESTS

Femote

Radiated

L1

Spectrum Analyzer

2

DT Bupply

AC MAIN
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REPORT NO: 13117430-E3V4
FCC ID: C90-FSMB2

DATE: 4/14/2020
ISED: 10161A-FSMB2

6. 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 PRE0179367 05/16/2020
Antenna, Broadband Hybrid, 30MHz to .
2000MHz Sunol Sciences Corp. JB3 T899 08/23/2020
o SONOMA
Amplifier, 9KHz to 1GHz, 32dB INSTRUMENT 310 PRE0180174 06/01/2020
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T344 05/07/2020
Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 T1571 05/28/2020
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179372 02/16/2020
Antenna ETS-Lindgren 3117 EMC4294 06/14/2020
Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 T1569 01/30/2021
Spectrum Anillyezarz, PSA, 3Hz to Keysight 'Il'r?((::hnologles E4446A T146 01/29/2021
Antenna, Active Loop 9kHz - 30MHz COM-POWER CORP AL-130R PRE0165308 04/11/2020
Antenna Horn, 18 to 26.5GHz ARA MWH-1826/B T447 08/13/2020
Pre-Amp 1-26.5 GHz AMPLICAL AMP18G26.5-60 PRE0181238 05/01/2020
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, Oct 21, 2019
Antenna Port Software UL UL RF Ver 2020.1.8

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: 13117430-E3V4 DATE: 4/14/2020
FCC ID: C90O-FSMB2 ISED: 10161A-FSMB2

7. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

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

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5
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REPORT NO: 13117430-E3V4

FCC ID: C90O-FSMB2

DATE: 4/14/2020
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8. ANTENNA PORT TEST RESULTS

8.1.

LIMITS

ON TIME AND DUTY CYCLE

None; for reporting purposes only.

PROCEDURE

ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Note:

ON Time (over 100ms period) = ON Time x No. of pulses over 100msec period.

Duty Cycle
Correction Factor 1/B
Number of | ON Time Duty Cycle Duty for Average Minimum
Mode | ON Time |Pulses over B Period X Cycle Measurements VBW
(msec) 100msec | (msec) | (msec) | (linear) (%) (dB) (kHz)
ANT+ 0.1042 1 0.1042 | 100.00 | 0.00104 0.104 -59.64 9.597
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DUTY CYCLE PLOTS

% Agilent 08:25:58 Feb 12, 20209

L Freq/Channel

AP2@26.1.5,18629 RL, a Mkrl 16842 ps Center Freq
et 10 dBm hitten 10 dB —6.95 B Wl » 14660006 Gliz
Log
1@ StartFreq
dB/ 2.44608008 GHz
0ffst
18.5
dB iR Stop Freq
® . 244000008 GHz
o
CF Step
Lo 3.00000008 MHz
gnv Futo Man
WL 52 ‘ Freq Offset
53 WSLILL, b st L ARBR0REa Hz
AA
£ .
FTun Signal Track
On O]
Center 2.446 008 A6A GHz Span @ Hz
Res BH & MHz #\EW 50 MHz Sweep 208 ps (1081 pts) |
I
ON TIME
. Agilent 00:18:16 Feb 12, 2020 RL [Freq/Channel
AP2620.1.8,10623 RL, a Mkrl 108 ms Center Freq
et o dom shitten 10 dB 138 Bl ) f4a00608 GHa
Log iR
16 ' StartFreq
dB/ 244000008 GHz
0ffst
18,5
dR Stop Freq
2.44008008 GHz
CF Step
Laf 3.00000008 MHz
g Auto Man
1
Wl S2 % ‘ Fre
q Offset
EERE 6.00000008 Hz
AR
£t .
FTun Signal Track
On Ff]
Center 2.440 806 A0A GHz Span @ Hz |
Res BH & MHz #YBH 508 MHz  Sweep 134.3 ms {1048 pts)

Number of pulses over 100ms period
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REPORT NO: 13117430-E3V4

FCC ID: C90O-FSMB2

DATE: 4/14/2020
ISED: 10161A-FSMB2

8.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2405 1.7904
Mid 2440 1.7998
High 2475 1.7971 |
# Agilent 21:08:13 Feb 11, 2020 L Measure 5 Agilent 21:11:67 Feb 11, 2620 L Measure
| | ]
Ch Freq  2.485 GHz Trig Free Meas Off Ch Freq 2.44 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
Channel Power | Channel Power|
AP2620.1.8,18629 RL, AP2020.1.5,18629 RL,
Ref 28 dBm #fAtten 38 dB Ref 26 dBm #Atten 30 dB
Peak Occupied BH #Peak Occupied BW
Log Log
16 14
B/ i € B/ =% <
0ffst ACP Dffst ACP
16.5 T 10.5 T
dB dB
Multi Carrier Multi Carrier,
Center 2.405 000 GHz Span 5 MHz Power Center 2.440 000 GHz Span 5 Mz Power
#Res BH 26 kHz #\/BH 62 kHz #Sueep 100 ms (1001 pts) #Res BH 20 kHz #YBH 62 kHz #Sweep 100 ms (1681 pts)
= = Power $Stat - = » - Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF Occupied Bandwidth Occ BH % Pur  99.60 & CCDF|
1.7904 MHz ® dB -20.00 dB 1.7998 MHz x dB -20.00 dB
Transmit Freq Error  8.549 kHz 1"‘){2 Transmit Freq Error  9.346 kHz IMO{Z
% dB Bandwidth 1.897 MHz v ¥ «B Bandwidth 1.898 MHz v
| |
3% Agilent 21:14:84 Feb 11, 2020 L Measure
| ]
Ch Freq 2.475 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 168 I
| Channel Power
AP2620.1.8,18629 RL,
Ref 26 dBm #Atten 30 dB
sPeak Occupied BH
Log
14
4B/ =% =
OFfst ACP
18.5 |
dB
Multi Carrier|
Center 2.475 000 CHz Span 5 Mz Power
4Res BH 20 kHz #VBH 62 kHz #Sweep 100 ms (1081 pts)
- - = = Power Stat|
Occupied Bandwidth Occ BH Z Par  99.00 7 CCDF
1.7971 MH=z x dB -20.60 dB
Transmit Freq Error  9.889 kHz 1M°{§
% dB Bandwidth 1.898 MHz E
|

HIGH CHANNEL
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20dB

LIMITS

None; for reporting pu

TEST PROCEDURE

BANDWIDTH

rposes only.

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1% to 5% of the
20 dB bandwidth. The VBW is set to approximately three times RBW. The sweep time is

coupled

RESULTS

Channel|Frequency|20dB Bandwidth| Frequency Edge Limit Margin
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 2405 2.340 2403.8300 2400 -3.83

Mid

2440 2.350

N/A N/A

N/A

High

2475 2.360

2476.1800 2483.5

-7.32
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[ Keygit Spectrum Anslyee: - AP 11 310629 L = [ Keyoght Spectram Ansyas: - APZ019 11 1310629 AL )
L z 9 05:17:06 PM Feb 26,2020 L v = 0.1
enter Freq 2.405000000 GHz HAivg Type: RMS TRAE 5 Frequency enter Freq 2.440000000 GHz #Avg Type: RMS Freq
NFE PNO: Wida —»= Trig: Free Run AvgiHold: 1001100 Pl NFE PNO- Wide —e= Trig: Free Run AvgiHold: 1001100
IFGainlow  #Atten: 40 4B werl® IFGainiow  #Atten: 40 48
Auto Tune| Auto Tune|
Ref Offset 106 dB Ref Offset 105 dB
0 dBidiv Ref 30.00 dBm 0 dBdiv Ref 30.00 dBm
CenterFreq| Center Freq|
2.405000000 GHz 2.440000000 GHz|
StartFreq StartFreq|
2.402500000 GHz 2437500000 GHz
>w 0 Stop Freq| W O Stop Freq|
o 2.407500000 GHz| o 2.442500000 GHz|
CF Step CF Step
500,000 kHz 500.000 kHz
lAuta Man lAuto Man
FreqOffset FreqOffset
0Hz 0Hz
Scale Type Scale Type
Center 2.405000 GHz Span 5.000 MHz [-°0 Lin] Center 2.440000 GHz Span 5,000 MHz||-°0 L]
HRes BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts) #Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts),
sTarus wsa sTarus
[ Keyoght Spectrum Ansyas: - APZ0IS.11 1310628 L Temg A |
ju L F 06:19:11 PMFeb 26, 2020 F
enter Freq 2.475000000 GHz - ezl § reaueney
NFE — PNO: Wida —s= Trig: FreeRun AvgiHold: 1001100 sl
IFGain:Low #Atten: 40 dB oerlP
Auto Tune|
Ref Offset 105 dB
0 dBdiv Ref 30.00 dBm
Center Freq|
2.475000000 GHz|
Start Freq|
2472600000 GHz
0 Stop Freq
2477500000 GHz
CF Step
500.000 kHz
Man
FreqOffset
0Hz
Scale Type
Center 2.475000 GHz Span 5.000 MHz [-°0 L]
#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts),
s sTarus
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REPORT NO: 13117430-E3V4

FCC ID: C90O-FSMB2

DATE: 4/14/2020
ISED: 10161A-FSMB2

9. RADIATED TEST RESULTS

LIMITS

FCC 8§15.249

FCC §15.205 and 815.209

ISED RSS-GEN, Section 8.9 and 8.10

Operation within the bands 902-928 MHz, 2400-2483.5 MHz, 5725-5875 MHZ, and 24.0—

24.25 GHz.

(a) Except as provided in paragraph (b) of this section, the field strength of emissions from
intentional radiators operated within these frequency bands shall comply with the following:

Fiald Fi=ld
sirangth of strangth of
Fundameantal frequancy fundamental | harmonics
(rnillivoltss {rmic rovalts!
metar) metar]
Q024928 MHz ... 50 B0
2400-24835 MHz ... 50 L0
EF25-ERATEMHz ... 50 B0
24.0-24.25 GHz ... 250 2500

(d) Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50 dB below the level of the fundamental or to the general radiated emission
limits in § 15.209, whichever is the lesser attenuation.

(e) As shown in Sec. 15.35(b), for frequencies above 1000 MHz, the field strength limits in
paragraphs (a) and (b) of this section are based on average limits. However, the peak field strength
of any emission shall not exceed the maximum permitted average limits specified above by more
than 20 dB under any condition of modulation.

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (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
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REPORT NO: 13117430-E3V4 DATE: 4/14/2020
FCC ID: C90O-FSMB2 ISED: 10161A-FSMB2

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 1 MHz resolution bandwidth with 1/T (10
kHz) video bandwidth with peak detector 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.

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 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: 13117430-E3V4 DATE: 4/14/2020
FCC ID: C90-FSMB2 ISED: 10161A-FSMB2

9.1. TRANSMITTER ABOVE 1 GHz
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

; ,,bl L Fremont — Chamber K 2828 Feb 26 19:88: 28
= . H
Restricted Bondedge
s Project MNumber: 13117438
: B B Client:SRAM
Config:EUT + Support Equipment
_ Mode : ANT+_2465_H
185 Tested by: 19437 AF
o
i
95 A
|
. ) |
35 ................................ { s
i
: [
3 75 4
@ |
o
o | \
65 . \
! V-‘
S5l dverage Linit CdBull/m . / \‘\,\
T T AT W PTAY PV s Lol W‘“I‘l"i‘: TP el Yo ;‘ \
00 SRR S fo..
3 J M S
i A " 3 \
L e S e
2. 31 18.5MHz/ 2.415
Freguency (GHzl
Fonga (GHz) FBU/ VB Fef/Aitn  Dat/fvg Mode Susep Ptz #5wpz/Moce  Fosition Ronge (BHz) RE/UBY Ref/fttn  Det/ivg Hode Susep Pts  #ups/Mode  FPosition
1:2.11-2.415 INC-EB/M 18718 FEAR/Par Aug(RMS)  Gheec(futal 9081 MAKH 181 dege | 1-2.4 HC-EcB) /1 Pk [ENC: 3601 1/LRL 18 H
Low CH BE - H.TST 38915 11 Moy 2816 Rev 9.5 24 Sep 2019
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fitr/ DC Corr Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading EMC4294 Pad (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuvim) | (dBuv/m) (dBuVv/m) (dB)
1 *2.38999 43.41 Pk 31.9 -24.7 0 50.61 - 74 -23.39 181 193 H
2 *2.36923 45.05 Pk 31.9 -24.6 0 52.35 - - 74 -21.65 181 193 H
3 *2.38999 31.96 AVG 31.9 -24.7 -59.64 -9.03 54 -63.03 - - 181 193 H
4 *2.36923 33.63 AVG 31.9 -24.6 -59.64 -7.29 54 -61.29 - - 181 193 H

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

PK: RB=1MHz VB=3 x RB, Peak
AVG = Peak Reading + Duty Cycle Correction Factor
Duty Cycle Correction Factor = -59.64
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REPORT NO: 13117430-E3V4 DATE: 4/14/2020
FCC ID: C90-FSMB2 ISED: 10161A-FSMB2

VERTICAL RESULT

| 25Ul Fremont - Chamber K 2820 Feb 26 19:16:59
= . H
Restricted Bondedge
Project MNumber: 13117438
s - - Client:SRAM
Config:EUT + Support Equipment
Mode : ANT+_2405_U
185 Tested by: 19437 AF
95
85
£ Feak | Bull/m)
3 75
@
o
65 SEANE M-
/ 1
1
55 Average Limit CdBull N ".«j M
G o
WTRAPTP I AT " o At WMNNWWﬁwWM
L N A .-.-.- i -e L riii i i i - L6 ' i i iliiiiiineE_— . _ B
% 5|
o
1 s -L-HLH -
2.3 ' 8. 5HHz/ : : Z 415
Frequency (GHz)
Renge (GH1z) Rl Bl Raf/fttn  Det/fivg Mode Sucep Pt #5up/Mos FPusition | Ronge (6t REW/UB Ref/fttn  Dst/fvg fods Sucep Ptc Fups/Mode Position
Low CH BE = U.TST 38915 11 Moy 2B816 Rev 9.5 24 SeE 2019

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (de) (dBuvim) | (dBuv/m) (dBuv/im) (dB)
1 *2.38999 41.46 Pk 31.9 -24.7 0 48.66 - - 74 -25.34 285 230 \
2 *2.36835 44.87 Pk 31.8 -24.6 0 52.07 - - 74 -21.93 285 230 \
3 *2.38999 31.15 AVG 31.9 -24.7 -59.64 -10.98 54 -69.65 - - 285 230 \
4 *2.36835 34.32 AVG 31.9 -24.6 -59.64 -7.57 54 -61.57 - - 285 230 \

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

PK: RB=1MHz VB=3 x RB, Peak
AVG = Peak Reading + Duty Cycle Correction Factor
Duty Cycle Correction Factor = -59.64
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REPORT NO: 13117430-E3V4
FCC ID: C90-FSMB2

DATE: 4/14/2020
ISED: 10161A-FSMB2

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

Chamber K

UL Fremont

125 2828 Feb 26 22 :89:36
2
Restricted Bondedge
15 Project Number: 13117438
Client:SRAM
Config:EUT + Support Equipment
_ Mode: ANT+_2475 _H
185 Tested by: 19437 AF
F\
.
95 -4

CdBul/m)

b arantiobindl

1
f)
it ‘
55 { 18 "
M\ |
i

\ N " i ' daulil A .wr Ll m Inml- L bl
45 \ 1 T S S U BUSUSURR
% W o, an™, ok s
S e T R
2.46 8. 3MHz/ 2

Freguency (GHzl

563

Fonga (GHz) FBU/ VB Fef/Aitn  Dat/fvg Mode Susep Ptz #5wpz/Moce  Fosition Ronge (BH2) RE/UBY Ref/fttn  Det/ivg Hode Susep Pts  #ups/Mode  FPosition
112.46-2 563 INC-EB/M 18718 FEAR/Par Aug(RMS)  Gheec(futal 9081 MAKH 184 doge | 2:.46-2.563 MC-6cB)/ 18k 1BT/18  PEAKAoI A 12./F80 9681 1/RT 184 dege H
High CH BE - H.TST 38915 11 Moy 2816 Rev 9.5 24 Sep 2019
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corr Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuvim) | (dBuv/m) (dBuVv/m) (dB)
1 *2.48351 45.89 Pk 32.5 -24.6 0 53.79 - 74 -20.21 184 159 H
2 *2.48352 45.91 Pk 32.5 -24.6 0 53.81 - - 74 -20.19 184 159 H
3 *2.48351 33.31 AVG 32.5 -24.6 -59.64 -5.85 54 -59.85 - - 184 159 H
4 *2.48352 34.68 AVG 32.5 -24.6 -59.64 -5.83 54 -59.83 184 159 H

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

PK: RB=1MHz VB=3 x RB, Peak

AVG = Peak Reading + Duty Cycle Correction Factor

Duty Cycle Correction Factor = -59.64
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REPORT NO: 13117430-E3V4 DATE: 4/14/2020
FCC ID: C90-FSMB2 ISED: 10161A-FSMB2

VERTICAL RESULT

| o5l Fremont - Chanber K 2828 Feb 26  22:24:088
= f H
Restricted Bondedge
Project MNumber: 13117438
s - - Cliemt:SRAM
Config:EUT + Support Equipment
Mode : ANT+_2475_U
185 Tested by: 19497 AF
95
85
i - B
- Kk Liimit CdBulJAmd
3 75
@
o
65
. / \ erage Limit (cBul/m)
A W = ;
Ww"‘""w/ M*%‘. Rl il ity prren v oo Gl e st Ao bl PRRTIT
45 g rrrrrrrrrrrr
L ..,  HHOH G - -—iaeii  e-i_iasH e r itk C I R ._e,_ieh_e—_tele i
2.486 ' T8, 3VH=z/ : : Z 563
Freguency (GHz)
Fonge (GRZ) Rl Bl Raf/fttn  Det/fivg Mode Sucep Ftc #5ape/iode  Focition ‘ flonge () REW/UB Ref/fttn  Dst/fvg fods Sucep Ptc Fupc/Mode Position
High CH BE - U.TST 38915 11 May 2816 Rev 9.5 24 SeE 2019

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corr Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/im) | (dBuvim) (dBuV/m) (dB)
1 *2.48351 43.97 Pk 32.5 -24.6 0 51.87 - 74 -22.13 287 174 \
2 *2.48419 44.48 Pk 32.5 -24.6 0 52.38 - - 74 -21.62 287 174 \
3 *2.48351 32.78 AVG 32.5 -24.6 -59.64 -7.77 54 -61.77 - - 287 174 \
4 *2.48419 33.57 AVG 32.5 -24.6 -59.64 -7.26 54 -61.26 - - 287 174 \

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

PK: RB=1MHz VB=3 x RB, Peak
AVG = Peak Reading + Duty Cycle Correction Factor
Duty Cycle Correction Factor = -59.64
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REPORT NO: 13117430-E3V4
FCC ID: C90-FSMB2

DATE: 4/14/2020
ISED: 10161A-FSMB2

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

'\Ibl” Fremont — Chamber K 2828 Feb 26 17:57:28
Radiaoted Emissions 3-Meters
Project Number 13117438
143 Client 'SRAM
Comf igiEUT + Support Equipment
Made : ANT+_24@5
95 Tested by:13497 AF
T OO0 SO OOP OSSN SOSPUOUSOOPOS WOOOUOOSOSOOOUOOO SSUTIOOOOUSRUSIOPON SUURNRESIIOUUUNE SUNOUOUUNUURN SUSUUUUNOS HOTPUUUNE SUSTEOOO SO
Peak L t (dBul 1
75
e
3
5 65
[as}
T
Z fivg Limit C(dBul/m
55 i 2.4
e
R e | iz
| |
i IFORTLN g
35WW : . T " s
| P
25
1 18 18
Freguency (GHz)
Fonge (6Hz) i/ B fef/Altn  Det/vg Mode Sweep Ptz #5up/Moce FPusition | Ronge (&1 [ Ref/Bttn  Det/feg Mode Sucep Pts Ffoups/fode  Fosition
i1=3 INC-Edi B 18741 PEAK/Par Avg(RMG)  Sheec(Auta) 981 MAKH -J6fdega| 3:3-18 INC-6aB) /306 89/2 PERKPar Frug CRM: 1. 4seclAuto) 1Bk HAXH B-36Bdege H
BNT_Z4B5.DAT 38315 15 Jun 2818 Rev 9.5 24 Sep 2019
'\I'Jl” Fremont — Chomber K 28208 Feb 26 17.57:28
Rodiated Emissions 3-Msters
5 Project Number: 13117438
185 Cliant:SRAM
Conf ig EUT + Support Equipment
Mode : ANT+_24B5
95 Tested by: 12497 AF
S S S S S R S S e S
Feak Limit (dBull/m)
] - R N R
e
~
3 65
@
o
o Avg Limit C(dBul/m
55
6
2 3
B T a R e B B TP
2|
35 ;
25
1 18 18
Freguency (GHz)
Fonge (GHz) R/ B fef/Altn  Det/vg Mods Sweep Ptz #5up/Moce FPusition | Ronge (612 REW/ UG Ref/Bttn  Det/feg Mode Sucep Pts foups/fode  Fosition
BNT_Z4B5.DAT 38315 15 Jun 2818 Rev 9.5 24 Sep 2019

VERTICAL
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REPORT NO: 13117430-E3V4 DATE: 4/14/2020
FCC ID: C90-FSMB2 ISED: 10161A-FSMB2

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/P DC Corr Correc Avg Margin Peak PK Azimuth Height Polarity
(GHz) Reading EMC4294 ad (dB) (dB) ted Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) Readin (dBuVv/m) (dBuVv/m) (dB)
g
(dBuV/
m)
1 *4.81014 43.74 PKFH 34.1 -29.2 0 48.64 - - 74 -25.36 173 193 H
*4.81014 37.42 AVG 34.1 -29.2 -59.64 -11 54 -65 - - 173 193 H
2 7.21384 40.98 PKFH 35.7 -25.2 0 51.48 - - - - 207 206 H
7.21384 34.38 AVG 35.7 -25.2 -59.64 -14.76 - - - - 207 206 H
3 9.61872 40.9 PKFH 37.1 -22.2 0 55.8 - - - - 203 98 H
9.61872 36 AVG 37.1 -22.2 -59.64 -3.84 - - 203 98 H
4 * 4.80952 43.63 PKFH 34.1 -29.2 0 48.53 - - 74 -25.47 93 237 \4
* 4.80952 37.34 AVG 34.1 -29.2 -59.64 -11.11 54 -65.11 - - 93 237 \4
5 7.2142 43.84 PKFH 35.7 -25.2 0 54.34 - - - - 45 189 \
7.2142 38.71 AVG 35.7 -25.2 -59.64 -5.3 - - - - 45 189 \4
6 9.61878 38.94 PKFH 37.1 -22.2 0 53.84 - - - - 116 140 \
9.61878 33.45 AVG 37.1 -22.2 -59.64 -5.8 - - - - 116 140 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK: RB=1MHz VB=3 x RB, Peak

AVG = Peak Reading + Duty Cycle Correction Factor
Duty Cycle Correction Factor = -59.64
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REPORT NO: 13117430-E3V4
FCC ID: C90-FSMB2

DATE: 4/14/2020
ISED: 10161A-FSMB2

MID CHANNEL RESULTS

) Ibl” Fremont — Chamber K 2828 Feb 25 13832
Radiaoted Emissions 3-Meters
Project Number 13117438
a5 Client 'SRAM
Conf ig EUT + Support Equipment
Made | ANT+_2440
95 Tested by:28756 CU
T OO OO U SUOOODOO SURSESTIOPOSSRUR SUOOSNEOTIOOOOS USUSOOPOOSSRIOPOO U SUEOTOOOUOROOUOOS SUSUUSSSOOUU SOUUUOOORIOE SOUOUORUR SUSOUTN: SESUOON NSO
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Freguency (GHz)
Fonge (6Hz) i/ B fef/Altn  Det/vg Mode Sweep Ptz #5up/Moce FPusition | Ronge (&1 [ Ref/Bttn  Det/feg Mode Sucep Pts Ffoups/fode  Fosition
1:1=3 INC-6d8)/38 18771 PEAK/Par Avg(RMG)  Sheec(Auta)  9E81  HAXI -J6fdega| 3:3-18 INC-6aB) /306 89/2 PERKPar Frug CRM: 1. 4seclAuto) 1Bk HAXH B-36Bdege H
BNT_2448.DAT 38315 15 Jun 2818 Rev 9.5 24 Sep 2019
; I'Dl” Fremont — Chomber K 28208 Feb 25 11:38:32
Rodiated Emissions 3-Msters
Project Number: 13117438
185 Cliant:SRAM
Config!EUT + Support Equipment
Mode : ANT+_2448
95 Tested by:28756 CU
LS S S e T S S S
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<
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o
o Avg Limit CdBul/m)
55
]
Q
S
B e T
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35 2
25
1 18 18
Freguency (GHz)
Fonge (GHz) R/ B fef/Altn  Det/vg Mods Sweep Ptz #5up/Moce FPusition | Ronge (612 REW/ UG Ref/Bttn  Det/feg Mode Sucep Pts foups/fode  Fosition
BNT_2448.DAT 38315 15 Jun 2818 Rev 9.5 24 Sep 2019

VERTICAL
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REPORT NO: 13117430-E3V4 DATE: 4/14/2020
FCC ID: C90-FSMB2 ISED: 10161A-FSMB2

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corr Corrected Avg Margin Peak PK Azimuth Height Polarity
(GHz) Reading T344 (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) | (dBuv/m) (dBuV/m) (dB)
1 *4.87948 39.91 PKFH 34.1 -31 0 43.01 - - 74 -30.99 37 175 H
* 4.87948 32.02 AVG 34.1 -31 -59.64 -24.52 54 -72.88 - - 37 175 H
2 *7.31889 38.44 PKFH 35.5 -27.1 0 46.84 - - 74 -27.16 63 144 H
*7.31889 32.3 AVG 35.5 -27.1 -59.64 -18.94 54 -67.3 - - 63 144 H
3 9.76136 45.07 PKFH 36.9 -23.5 0 58.47 - - - - 185 181 H
9.76136 39.92 AVG 36.9 -23.5 -59.64 -6.32 - 185 181 H
4 *4.88125 39.24 PKFH 34.1 -31 0 42.34 - - 74 -31.66 52 175 \4
*4.88125 30.25 AVG 34.1 -31 -59.64 -26.29 54 -80.29 - - 52 175 \4
5 *7.32105 42.58 PKFH 35.5 -27.1 0 50.98 - - 74 -23.02 102 211 \4
*7.32105 37.3 AVG 35.5 -27.1 -59.64 -13.94 54 -67.94 - - 102 211 \4
6 9.75868 45.68 PKFH 36.9 -23.5 0 59.08 - - - - 90 147 \4
9.75868 41.31 AVG 36.9 -23.5 -59.64 -4.93 - - - - 90 147 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK: RB=1MHz VB=3 x RB, Peak

AVG = Peak Reading + Duty Cycle Correction Factor
Duty Cycle Correction Factor = -59.64
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REPORT NO: 13117430-E3V4
FCC ID: C90-FSMB2

DATE: 4/14/2020

ISED: 10161A-FSMB2

HIGH CHANNEL RESULTS

) Ibl” Fremont — Chamber K 2828 Feb 25 11:pa:43
Radiaoted Emissions 3-Meters
Project Number 13117438
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1:1=3 INC-6d8)/38 18771 PEAK/Par Avg(RMG)  Sheec(Auta)  9E81  HAXI -J6fdega| 3:3-18 INC-6aB) /306 89/2 PERKPar Frug CRM: 1. 4seclAuto) 1Bk HAXH B-36Bdege H
BNT_Z475.DAT 38915 15 Jun 2818 Rev 9.5 24 Sep 2019
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VERTICAL
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REPORT NO: 13117430-E3V4 DATE: 4/14/2020
FCC ID: C90-FSMB2 ISED: 10161A-FSMB2

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corr Corrected Avg Margin Peak PK Azimuth Height Polarity
(GHz) Reading T344 (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) | (dBuv/m) (dBuV/m) (dB)

1 *4.94931 42.7 PKFH 34.1 -30 0 46.8 - - 74 -27.2 206 206 H
*4.94931 34.47 AVG 34.1 -30 -59.64 -21.07 54 -75.07 - - 206 206 H

2 *7.42427 38.47 PKFH 35.5 -27.1 0 46.87 - - 74 -27.13 214 232 H
*7.42427 27.27 AVG 35.5 -27.1 -59.64 -23.97 54 -77.97 - 214 232 H

3 9.89873 46.5 PKFH 37 -24.5 0 59 - - 161 121 H
9.89873 38.41 AVG 37 -24.5 -59.64 -8.73 - - 161 121 H

4 * 4.9495 43.13 PKFH 34.1 -30 0 47.23 - - 74 -26.77 49 197 \4
* 4.9495 34.31 AVG 34.1 -30 -59.64 -21.23 54 -75.23 - - 49 197 \4

5 *7.42406 41.62 PKFH 35.5 -27.1 0 50.02 - - 74 -23.98 123 133 \4
*7.42406 32.03 AVG 35.5 -27.1 -59.64 -19.21 54 -73.21 - - 123 133 \4

6 9.89872 45.99 PKFH 37 -24.5 0 58.49 - - - - 91 375 \4
9.89872 37.65 AVG 37 -24.5 -59.64 -9.49 - - - - 91 375 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK: RB=1MHz VB=3 x RB, Peak

AVG = Peak Reading + Duty Cycle Correction Factor
Duty Cycle Correction Factor = -59.64
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REPORT NO: 13117430-E3V4
FCC ID: C90-FSMB2

DATE: 4/14/2020

ISED: 10161A-FSMB2

9.2.

FUNDAMENTAL FREQUENCY RADIATED EMISSION

Tested By: 19497 AF
Date: 02/24/2020
Frequency Meter Det AF T344 Amp/Cbl/Fltr/Pad DC Corr Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
95.6 PKFH 31.9 -24.7 0 102.8 - - 114 -11.2 186 195 H
95.6 AVG 31.9 -24.7 -59.64 43.16 94 -50.84 - - 186 195 H
2.405
96.56 PKFH 31.9 -24.7 0 103.76 - - 114 -10.24 285 196 Vv
96.56 AVG 31.9 -24.7 -59.64 44.12 94 -49.88 - - 285 196 Vv
95.68 PKFH 321 -25.5 0 102.28 - - 114 -11.72 187 143 H
2.440 95.68 AVG 321 -25.5 -59.64 42.64 94 -51.36 - - 187 143 H
94.5 PKFH 321 -25.5 0 101.1 - - 114 -12.9 284 164 \
94.5 AVG 321 -25.5 -59.64 41.46 94 -52.54 - - 284 164 \
94.8 PKFH 323 -25.5 0 101.6 - - 114 -12.4 190 208 H
2.475 94.8 AVG 323 -25.5 -59.64 41.96 94 -49.04 - - 190 208 H
92.67 PKFH 323 -25.5 0 99.47 - - 114 -14.53 284 122 \2
92.67 AVG 323 -25.5 -59.64 39.83 94 -54.17 - 284 122 \2

PKFH - FHSS: RB=1MHz VB=3 x RB, Peak

AVG = Peak Reading + Duty Cycle Correction Factor
Duty Cycle Correction Factor = -59.64 d
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REPORT NO: 13117430-E3V4 DATE: 4/14/2020
FCC ID: C90-FSMB2 ISED: 10161A-FSMB2

9.3. WORST CASE BELOW 30 MHz

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

| 3gUk_Frement - Chamber K 2020 Feb 24  21:16:37
RF Emissions
Order Number:13117438
11@ Client: SRAM
Configuration:EUT + Suppart Ecuipment
Mode :ANT+_liorst Cose
EL] Tested by / SN:18623 RL
76 Peak Likit, CdBulym)
\____\_‘
- —
b T T
=} 38 L I = b i
> a —-_\\
=
& —— .
e s T,
S "
iy PR
—18ps * ! - ;
S R o
i, _ E =
ot P
-3 s T il
=58
T o 1 18 38
Fregquency (MHz)
Ronge (HHz) REUAL Ref/fiin  Det/Avg Mode Sueep Pis  #5ups/Mode  Pasition Range (MHz) RE/UBI Ref/fttn  Det/fivg Mode Sueep Pts  45wpa/Mode  Position
1. BES-.15 36AC-3dB)/366 8972 PEAK/Pur fvg(RHS)  Auto e HARH B-36Fdege.
15-.49 | BkC-3cB)/ 30k 8972 PEAK/Pur feq(RHS)  futa e HaxXH B-360dege.
3:.48-1.785 1 Bke-3cB)/ 30k 8972 PEAK/Pur feg(RHS)  huto e HaxXH 8-368dege
4:1.766-38 |Bke-3cB)/ 38k 8372 PEAK/Pur feg(RHS)  Auto 0= HAKH - 360dens
L3EM. DAT 36915 23 Jon 2818 Rew 9.5 19 Oct 2619

Below 30 MHz Data

Marker Frequency Meter Det Loop Cables Dist Corrected Peak Margin Avg Margin Peak Margin Avg Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) Limit (dB) Limit (dB) Limit (dB) (Degs)
(dBuV) (dB/m) 300m (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)
1 .00988 54.33 Pk 15.5 0 -80 -10.17 67.69 -77.86 47.69 -57.86 - - - - 0-360
2 .23603 44.77 Pk 14 1 -80 -21.13 - - - - 40.16 -61.29 20.16 -41.29 0-360
5 .01013 55.55 Pk 15.4 0 -80 -9.05 67.47 -76.52 47.47 -56.52 - - - - 0-360
6 .23889 44.5 Pk 14 1 -80 -21.4 - - - - 40.05 -61.45 20.05 -41.45 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Cables Dist Corr 30m Corrected QP Limit Margin Azimuth
(MHz) Reading Antenna (dB) (dB) 40Log Reading (dBuV/m) (dB) (Degs)
(dBuVv) (dB/m) (dBuVolts)
3 .81339 33.88 Pk 14.1 1 -40 8.08 29.41 -21.33 0-360
4 5.07799 18.34 Pk 14.9 2 -40 -6.56 29.5 -36.06 0-360
7 73451 34.05 Pk 14.1 1 -40 8.25 30.29 -22.04 0-360
8 5.36252 18.27 Pk 14.9 .3 -40 -6.53 29.5 -36.03 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: 13117430-E3V4 DATE: 4/14/2020
FCC ID: C90-FSMB2 ISED: 10161A-FSMB2

9.4. WORST CASE BELOW 1 GHz

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

gsUl Fremont - Chomber J 2828 Feb 25  14:25:16
. ! ! : : ‘ Radiated Emizsions - 3 Mesters
| |Project Number: 13117438
A s E s S S S Client:5RAM
Config:EUT + Support Equipment
_ Mode :ANT+_llorst Cose
| — - . Tested by 2A756 Cll
=Y SSUNRRPE SNNPPRS SPRS SUNNR SO SO S
55}
1 ’_
£
3 o T T e e [ e e e
@
o
[} PSSR SUPRUSIPR SNSRI SRS SORNISRE SO SOt OO
25%
1 S
o
3B 144 Tyba
Freguency tMHz)
Range_(HHz) REUAEN Ref/Atin  Det/fvg Mods Swoop. Pty fSups/tbde  Fosition Rarge (MHz) FEU/R Ref/ftin  Det/fvg Mods Succp Plo  FupsMode  Position
1:38-208 128w(-68) /10 97718 PEAK/LogPur-Video  4moeclfutol 4088 MAXH B-368degs H 3:208-1608 |28ki-6dB) /1M 97/10 PEAK/LogPur-Video  lnasec(Auto) BOAB MAKH B-3EBdegn H

FCC Port15C 38-1BEBMHz TST 38915 15 Jul 2814 Rev 9.5 19 Oct 2819

HORIZONTAL

ql:LJL Fremont — Chomber J 2828 Febk 25 14:25:16
Radiated Emissions - 3 Meters
Project MNumber: 131174308
R Client:SRAM
Config:EUT + Support Equipment
Made :ANT+_lorst Cose
75 : ; Tested byi2B756 CW
(1 N S S NN SN S S —
%7 SO NN SO SO SO SO SO ; .......
& | i (
3 :
3 AT VNN SO A SUUISAS WS SN S Sy P I EEES
2 ;
o
L SSSSNRRRNRSSUUUUUUNS SSSSSSSSSRSOOOOs NUUUSSSSSNNNS SOVUUUUUUNE NSSSSNNNS SOVOOUSE NUSSON SO
=
25
i {
N FOPHRNNS S NS S | mm LI "
"i‘l"“'” T ".ﬁ“.hmI y ! W"‘WM
W WM oteay M T
5 NN, B NRSROOUSPI. SNNNSNISSRIURN SNSRNRSSSSSIN JNNNNUSIRSIIL VSNUIURSPIN SINNNNSEL SISO —
36 186 jl515]5)
Frequency (MHz)
Range () AR Faf/Aln Delivg o Soop Pla  ¥oups/tode Position Farge (] BB Ref/hlin  Deb/fvg flodk Suoep Flo  Foupalode  Poaition

Rev 9.5 19 Oct 2819

FCC PartiSC 3@-1BEAMHz . TST 3A915 15 Jul 2614

VERTICAL
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Below 1GHz Data

Marker Frequency Meter Det AF T899 (dB/m) Amp Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 105.7121 30.38 Pk 17.7 -31 17.08 43.52 -26.44 0-360 398 H
4 91.3009 33.85 Pk 13.9 -31.1 16.65 43.52 -26.87 0-360 100 \Y
5 152.1186 29.35 Pk 18.3 -30.7 16.95 43.52 -26.57 336 387 \%

152.1186 21.74 Qp 18.3 -30.7 9.34 43.52 -34.18 336 387 \Y
2 303.9135 28.87 Pk 19.4 -30.1 18.17 46.02 -27.85 0-360 101 H
3 629.9559 28.59 Pk 25.4 -29.2 24.79 46.02 -21.23 0-360 198 H
6 *404.1265 28.15 Pk 21.6 -29.8 19.95 46.02 -26.07 0-360 198 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13117430-E3V4

FCC ID: C90-FSMB2

DATE: 4/14/2020
ISED: 10161A-FSMB2

9.5.

WORST CASE 18-26 GHz

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

UL Fremont — Chamber J

2820 Feb 25 15:29: 38

18
RF Emissions
a5 Order Number:131174308
Client:SRAM
Configurction: EUT+Suppart Equipment
- Mode !ANT+_18-26
8 Tested by / SN:28756 CU
75 Peok Limit (dBuU/m2
T
o
4
RB5
5
T 55 fAvg Limit (dBul/m)
"
el
o
5
3 4
@
S
35 RTIYP
h Tk
:u_’_,_‘_'lnxw.m ik rEERTTY
25
5
18 26.5
Frequency (GHz)
Farge_(Hz) REW/VBM Raf/fttn  Dat/fvg Mode Suecp Pis  fSwpsMode  Lobel Ronge (BHz) REW/ VB Rof/Attn  Det/fvy Hode Sueep Pts toupsMode  Labe
1:16-26.5 3B save PERK/LogFur—ideo  Sdmsec(Autc) 38B1  HRKH Hor 1zonta
18-266Hz Test.TST 38315 6 Jom 2615 Rev 5.5 21 Oct 2819
1BKUL Fremont - Chomber J 2020 Feb 25 15:259:38
RF Emissions
= Order Number:131174308
9 Client :SRAM
Conf iguration: EUT+Support Equipment
Made ! ANT+_18-26
85 Tested by / SN:28756 Cu
75 Peak Limit C(cdBuU/md
K]
0
S B5
C
]
S
N = Avg Limit (dBuU/m)
5 5
i
3
Z 45
= &
5
4 5]
35 4 By "
25
5
18 26.5
Frequency (GHz2
Farge (Hz) REW/UBH Raf7fttn  Dat/fug Mode Sucep e $5wpsfiode  Lobel Fonge (BHz) REW/ VB Ref/Attn  Det/Avy Hode Sueep Pt Foups/ode  Labe
18-266Hz Test.TST 38915 6 Jan 2815 Rev 9.5 21 Oct 2819

VERTICAL
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REPORT NO: 13117430-E3V4 DATE: 4/14/2020
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18 - 26GHz DATA

Marker | Frequency Meter Det T447 AF Amp/Cbl Dist Corrected Avg Limit Margin Peak Limit PK
(GHz) Reading (dB/m) (dB) Corr Reading (dBuV/m) (dB) (dBuVv/m) Margin
(dBuV) (dB) (dBuVolts) (dB)
1 19.50261 67.5 Pk 32.8 -57.2 -9.5 33.6 54 -20.4 74 -40.4
2 22.55789 68.36 Pk 33.6 -57.5 -9.5 34.96 54 -19.04 74 -39.04
3 24.44489 68.01 Pk 343 -56 -9.5 36.81 54 -17.19 74 -37.19
4 19.25328 68.58 Pk 32.7 -57.4 -9.5 34.38 54 -19.62 74 -39.62
5 20.89378 69.5 Pk 33.2 -57.2 -9.5 36 54 -18 74 -38
6 23.55616 69.34 Pk 34.2 -56.9 -9.5 37.14 54 -16.86 74 -36.86

Pk - Peak detector
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