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REPORT NO: 13117430-E23V2 DATE: 4/13/2020
FCC ID: C90-RSMB1 ISED: 10161A-RSMB1

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Rear Shock with BLE and AIREA Radios
MODEL.: 13100
SERIAL NUMBER: Radiated: 1724010017
Conducted:1714060003
DATE TESTED: FEBRUARY 11 — 24, 2020
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

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

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

This document may not be altered or revised in any way unless done so by UL Verification
Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. will constitute fraud and shall nullify the
document. This report must not be used by the client to claim product certification, approval, or
endorsement by NVLAP, NIST, any agency of the Federal Government, or any agency of the U.S.
government.
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REPORT NO: 13117430-E23V2 DATE: 4/13/2020
FCC ID: C90-RSMB1 ISED: 10161A-RSMB1

2. TEST METHODOLOGY

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

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions 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
L_| Chamber A L | Chamber D L_| Chamber |
: Chamber B : Chamber E : Chamber J
: Chamber C : Chamber F X Chamber K

L | Chamber G L_| Chamber L
: Chamber H : Chamber M

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

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 13117430-E23V2 DATE: 4/13/2020
FCC ID: C90-RSMB1 ISED: 10161A-RSMB1

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-E23V2 DATE: 4/13/2020
FCC ID: C90-RSMB1 ISED: 10161A-RSMB1

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a Rear Shock with BLE and AIREA Radios, powered by 7.4v, 2.2wh Li-lon battery.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Peak Average
Frequency Range Mode Output Output Output Output
(MHz) Power Power Power Power
(dBm) (mW) (dBm) (mW)
2402 - 2480 BLE 4.34 2.72 4.10 2.57
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 A-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 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.
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DATE: 4/13/2020
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number
Laptop Lenovo T450s PCO044FTD
AC/DC Adapter Lenovo ADLX45NCC2A N/A
USB Dongle Segger E204460 680435024
DC Power Supply Kenwood Corporation PA36-3A 7060074
I/O CABLES (CONDUCTED EMISSIONS)
I/O CABLE LIST
# of Cable
Cﬁgle Port Identical Co_r|1_negtor (_:l_ablee 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 U T DC Power Supply

| AC MAINS
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REPORT NO: 13117430-E23V2 DATE: 4/13/2020
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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-E23V2 DATE: 4/13/2020
FCC ID: C90-RSMB1 ISED: 10161A-RSMB1

6. MEASUREMENT METHOD

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

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

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

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

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

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

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

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

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

Band-edge: ANSI C63.10 Section - 6.10

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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FCC ID: C90-RSMB1

DATE: 4/13/2020
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7. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model Asset Cal Due

EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179372 05/16/2020

Antenna ETS-Lindgren 3117 EMC4294 06/14/2020

Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 T1569 01/30/2021

Antenna, BroadBand Hybrid, 30MHz to | Sunol Sciences Corp. JB3 PRE0181574 10/14/2020

3GHz
Amplifier, 9KHz to 1GHz, 32dB SONOMA 310 175953 01/23/2021
INSTRUMENT

Spectrum Analyzer, PSA, 3Hz to Keysight Technologies E4446A T146 01/29/2021
44GHz Inc

Power Meter, P-series single channel Keysight Technologies N1911A T1264 01/21/2021
Inc

Power Sensor, P - series, 50MHz to Keysight Technologies N1921A T1223 02/25/2020
18GHz, Wideband Inc

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

Antenna, Active Loop 9KHz to 30MHz COM-POWER AL-130R PRE0165308 04/11/2020

UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, Oct 21, 2019
Antenna Port Software UL UL RF Ver 2020.1.8
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8. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting

PROCEDURE

purposes only.

ON TIME AND DUTY CYCLE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ONTime | Period | Duty Cycle Duty Duty Cycle 1/8
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 100 100 1.000 100 0.00 0.010
DUTY CYCLE PLOTS
¥ Agilent 20:20:29 Feb 11, 2020 L | Measure
AP2626.1.8,18629 RL, a Mkr3 188 ms
Ref 26 dBm #Htten 30 dB -B.835 dB Meas Off
#Paak
Log
1@ 3R
dB/ dllthannel Power
Occupied BH
WPRvg ‘ ACP
Center 2,446 600 GHz Span @ Hz . .
Res BH 8 MHz WEH S0 MHz  Sweep 100 ms (1001 prey || Ul c:;::::
Marker Trace Type ¥ Axis Amplitude
1R 12 Tima Bz -6.92 dBm
1n 1y Time 166 m= -B.84 dB Power Stat
3R 1l Ti 5] -B.92 dB
S 1y Ting 168 ne Zh.64 ‘ CCDF
More
1of2

DUTY CYCLE BLE
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DATE: 4/13/2020
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8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel Freguency 99% Bandw idth
(MHZz) (MHZz)
Low 2402 1.7904
Middle 2440 1.8011
High 2480 1.7971
% Agilent 19:57:58 Feb 11, 2028 L Measure 4 Agilent 20:06:14 Feb 11, 2020 L Measure
| ] |
Ch Freq 2.482 GHz Trig Fres Meas Off| Ch Freq 2.44 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 5O I Occupied Bandwidth Averages: 50 I
| Channel Power Channel Power
AP2628.1.8,10629 RL, AP2826.1.8,10629 RL,
Ref 20 dBm #ftten 30 dB Ref 20 dBm #Atten 30 dB
+Feak Occupied BH #Peak ‘ Occupied BN
Log Log }
16 16 |
B/ ——% . B/ o -
0Ffat ACP 0ffst ACP
185 | 10.5
dB " " dB " "
Multi Carrier Multi Carrier
Center 2,402 BB GHz Span 5 MHz Power Center 2,440 090 GHz Span & MHz Power
#Res BH 28 kHz #WBH 62 kHz #Sweep 100 ms (1001 pts) #Res BH 28 kHz #UBH 62 kHz #Sweep 100 ms (1001 pts)

5 5 Power Stat - = - - Power Stat|
Occupied Bandwidth Occ BH % PWr  99.00 % CCDF Occupied Bandwidth Oce BH % Pur 9908 £ CCDF
1.7904 MHz x dB -26.00 dB 1.8011 MHz ®x dB -26.80 dB
Transmit Freq Error 7737 kHz 1H°{g Transmit Freq Error 10.645 kHz ll‘lofrg
% dB Bandwidth 2.384 MHz E % dB Bandwidth 2.391 MHz o

| |
3% Agilent 20:27:50 Feb 11, 2020 L Measure
| ]
Ch Freq 2.45 GHz Trig Free Meas Off

Occupied Bandwidth Averages: 50 I

| Channel Power
AP2828.1.8,10629 RL,
Ref 20 dBm #Atten 30 dB
+Peak Occupied BH
Log
16

Fey

dB
it = £ ACP
195 |
dB N "

fil Murti carrier
Center 2,480 B0 GHz Span 5 Mz Power
#Res BH 20 kHz #VBH 62 kHz #Sveep 100 ms (1601 ps)

5 = Power Stat
Occupied Bandwidth Occ BH % Par  99.00 1 CCDF
1.7971 MHz x dB -26.00 dB
Transmit Freq Error 9.457 kHz 1”°{§
% dB Bandwidth 2.388 MHz E

|
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REPORT NO: 13117430-E23V2
FCC ID: C90-RSMB1

DATE: 4/13/2020
ISED: 10161A-RSMB1

8.3.

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

RSS-247 5.2 (a)

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

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHZz) (MHZz) (MHZ)
Low 2402 0.873 0.5
Middle 2440 0.864 0.5
High 2480 0.858 0.5
% Agilent 20:04:27 Feb 11, 2028 L Measure 3 Agilent 26:85:44 Feb 11, 2620 L Measure
AP2629.1.8,18629 RL, a Mkrl 873 kHz] AP2020.1.5,18629 RL, a Mkrl 864 kHz
Ref 30 dBm #ftten 48 dB 0.126 dB Meas Off| Ref 36 dBm #Htten 46 dB -8.320 dB Meas Off
#Peak | #Peak
Log | Log
I Channel P 12 Channel P
e annel Power| B/ annel Power
0ffst Dffst
165 i . 10.5 i 1.
db ? = Occupied BH 48 & Occupied BH
[} W}
i o
m il
1A ACP \PRg ACP
200 200
ML 52 Multi Carrier, ML 52 Multi Carrier
53 FS Power 53 F9 Power
AR A
g%k Power Stat fsé)@k Power Stat
I ceoF| | |som CCOF
Center 2.402 068 GHz Snan 3 Wz 1"‘0’{2 Center 2.040 000 GHz Span 3 Mz 1”‘0’{‘3
#Res BH 1088 kHz #/BH 308 kHz Sweep 1 ms (1801 pts) #Res BN 180 kHz #UBH 3680 kHz Sween 1 ms (1801 pts)
|
LOW CHANNEL MID CHANNEL
3% Agilent 20:27:20 Feb 11, 2020 L Measure
AP2029.1.8,18629 RL, a Mkrl 853 kHz]
Ref 36 dBm #Ftten 48 dB 9.18% dB Meas Off
#Peak |
Log |
1 Channel P
&/ annel Power|
0ffst
10.5 i |,
B Fd o Occupied BH
DI
i
I
4PRve ACP
200
ML 52 Multi Carrier,
EENE Power
AR
fﬁé)@k Power Stat
I CCOF
Center 2.056 098 GHz Span 3 Mz 1”‘0’{3

#Res BH 100 kHz #YBH 308 kHz

Sweep 1 ms (1081 pts)

HIGH CHANNEL
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REPORT NO: 13117430-E23V2
FCC ID: C90-RSMB1

DATE: 4/13/2020

ISED: 10161A-RSMB1

LIMITS

FCC §15.247 (b) (3)

RSS-247

OUTPUT POWER

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: 10629RL

Date: 2/11/2020

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

Low 2402 4.34 30 -25.660
Middle 2440 4.16 30 -25.840
High 2480 3.96 30 -26.040
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8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

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: 10629RL
Date: 2/11/2020
Channel Frequency AV power
(MHZz) (dBm)
Low 2402 4.10
Middle 2440 3.93
High 2480 3.68
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REPORT NO: 13117430-E23V2 DATE: 4/13/2020
FCC ID: C90-RSMB1 ISED: 10161A-RSMB1

8.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
Channel Frequency PSD Limit Margin
(MHZ) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -9.629 8 -17.63
Middle 2440 -9.462 8 -17.46
High 2480 -10.080 8 -18.08
% Agilent 20:26:80 Feb 11, 26020 L Measure % Agilent 20:21:11 Feb 11, 2020 L Measure
APz020.1.8,18629 RL, Mkrl 2.481 954 GHz AP2020.1.8,18629 RL, Mkrl 2.439 954 GHz
Ref 30 dBm #Atten 40 dB -9.629 dBm Meas Off| Ref 38 dBm #Atten 40 dB -9.462 dBm Meas Off
+Peak | #Peak
Log | Log
18 10
4B/ Channel Power 45/ Channel Power
0ffst Offst
10.5 10.5
b . Occupied BH ki B Occupied BH
[ul} & Dl &
: :
m m
\Fvs ACP P ACP
108 | a0 106 [, LAl
ML 52 Multi Carrier, ML 52 Multi Carrier
93 FS Power 93 FS Power
AA AR
f;%k Power Stat &%k Power Stat
Sup CCOF| | |sm CCDF
Center 2.402 000 Gliz Snan 2 Wiz 1";’{2 Center 2.440 000 Gz Span 2 Mz 1”‘;{2
#Res BH 3 kHz #YVBH 9.1 kHz  Sweep 212.3 ms (1801 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1801 pts)
| |
LOW CHANNEL MID CHANNEL
w6 Agilent 20:28:32 Feb 11, 2020 L Measure
AP2020.1.8,10629 RL, Mkrl 2.479 954 GHz
Ref 38 dBm #Atten 40 dB -16.038 dBm Meas Off
#Peak
Log |
18
4B/ Channel Power
Offst
16.5
dB . Occupied BH
DI o
:
m
4PAvg e ACP
100 |, il
ML 52 Multi Carrier,
53 FS Power,
AA
fié)@k Power Stat
Sem CCDF
Center 2066 008 GHz Span 2 Mz 1”‘0’{3
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
|
HIGH CHANNEL
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REPORT NO: 13117430-E23V2 DATE: 4/13/2020
FCC ID: C90-RSMB1 ISED: 10161A-RSMB1

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS
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REPORT NO: 13117430-E23V2
FCC ID: C90-RSMB1

DATE: 4/13/2020
ISED: 10161A-RSMB1

Agilent 19:59:56 Feb 11, 2620 L Measure 4 Agilent 20:93:01 Feb 11, 2020 L Measure
APzB29.1.8,18629 RL, Mkrl 2.481 67 GHz| AP2020.1.5,19629 RL, Mkrd 25823 GHz|
Ref 30 dBm #Atten 40 dB 3.65 dBm Meas Off Ref 30 dBm #Atten 40 dB -28.9260 dBm Meas Off
#Peak #Peak ‘
Log [ Log T
1 1
ig/ ¢ Channel Power ég/ Channel Power
0ffst (Offst
10.5 10.5 o
db Occupied BH 48 4 I occupied BW
DI ol S
-16.4 —16.4 Lt ol S s
dBm dBm
1A ACP \PRg ACP
Center 2.400 00 GHz Span 18 MHz . . Start 30 MHz Stop 26.000 GHz . .
“Res BH 108 kHz WUBH 300 kHz Sweep 1 ms (1001 proy || MU c:;z:; WRes BH 100 kHz B 300 Kz Sweep 2452 5 (8192 peoy || I c;'g::g;
Marker  Trace Type W i Fnplituds Marker  Trace Type W i Fmplitude
1 1y Freg 2.481 B7 GHz 3.65 dBm 1 [& 5] Freq 2.482 GHz 3.43 dBm
2 1) Fi 2,468 BA GH: -33.98 db 2 [&5] Fi 4.864 GH: -41.82 dB
2 1) F::Z; 2,399 97 EH; -33.53 dB: Powercsct[]aFt 3 [&8] F:z: 7.266 EH; -39.11 dEz Powerc%tDaFt
4 oLy Frea 25,823 GHz -28.92 dEm
More More
1of 2 1 of 2|
| |
Agilent 20:15:29 Feb 11, 2620 L Measure 3 Agilent 20:19:19 Feb 11, 2020 L Measure
AP2629.1.8,18629 RL, Mkrl 2.439 67 GHz| AP2020.1.5,18629 RL, Mkrd  24.978 GHz|
Ref 30 dBm #Atten 40 dB 3.37 dBm Meas Off Ref 30 dBm #Atten 40 dB -29.914 dBm Meas Off
#Peak #Peak ‘
Log | Log I
10 Channel P 12 3 Channel P
B/ annel Power B/ annel Power
0ffst 1 (Offst
10.5 hi 10.5
db Occupied BH 48 B Occupied BH
DI DI z 2
-16.6 16,5 e Q™) “
dBm dBm
1A ACP \PRg ACP
M1 52 : : Start 30 MHz Stop 26.000 GHz : :
53 Fs Multi c:;z:; WRes BH 108 kHz WUBH 300 kHz  Sweep 2432 5 (8192 pray || U c;'g::g;
AR Marker  Trace Type W feie Fmplitude
e | e
150k Power Stat 3 ¢t Freq 7:320 o Zaui55 dom Power Stat
Swp CCDF 4 oLy Freq 26370 GHs 3931 o CCDF
Center 2.440 06 GHz Span 16 Mz 1";’{‘; 1”‘0’{3
#Res BH 100 kHz #YBH 308 kHz Sweep 1 ms (1801 pts)
| |
% Agilent 28:28:58 Feb 11, 2028 L Measure 3% Agilent 20:30:52 Feb 11, 2020 L Measure
AP2629.1.8,18629 RL, Mkrl 2.479 67 GHz| AP2020.1.5,18629 RL, Mkrd  24.868 GHz|
Ref 30 dBm #Atten 40 dB 3.04 dBm Meas Off Ref 30 dBm #Atten 40 dB -29.848 dBm Meas Off
#Peak #Peak ‘
Log Log I
10 3 Channel P 12 : Channel P
B/ annel Power B/ annel Power
0ffst (Offst
16.5 10.5
db Occupied BH 48 B Occupied BH
[} 2 I} 2 A
-17.0 < = -17.0 |
dBm dBm
1A ACP \PRg ACP
Center 2.483 50 GHz Span 18 MHz . . Start 30 MHz Stop 26.000 GHz . .
#Res BH 108 kHz WIBH 300 kiz Sweep 1 ms (1801 proy || MM c:;z:; WRes BH 100 kHz WUBH 300 iz Sweep 2452 5 (8192 peey || I c;'g::g;
Marker  Trace Type W i Fnplituds Marker  Trace Type W i Fmplitude
1 13 Freq 2.479 67 GHz 3.64 dBm 1 [8 5] Freq 2.4868 GHz 3.82 dBm
2 1) Fi 2.486 28 GH: -48.71 dB 2 [&5] Fi 4,966 GH: -42.83 db
2 1) F:::; 2.483 58 EH; -43.15 dB: Power Stat 3 [&8] F:z: 7.448 EH; -38.47 dEz Power Stat
CCDF 4 oLy Frea 24868 GHz -29.85 dEm CCDF
More More
1of 2 1 of 2

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 13117430-E23V2 DATE: 4/13/2020
FCC ID: C90-RSMB1 ISED: 10161A-RSMB1

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 8§15.209

RSS-GEN, Section 8.9 and 8.10.

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

TEST PROCEDURE

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

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

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

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

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels in each applicable band. Below 1GHz and above 18GHz emissions, the
channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 13117430-E23V2 DATE: 4/13/2020
FCC ID: C90-RSMB1 ISED: 10161A-RSMB1

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

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

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making measurements
in the near field.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.

Page 24 of 42

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13117430-E23V2

FCC ID: C90-RSMB1

DATE: 4/13/2020
ISED: 10161A-RSMB1

9.2.

TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| oL Fremont - Chomber K 2028 Feb 16 17:15:23
25
Restricted Bandsdge
s Project Number: 13117438
2 Client:SRAM
Config:EUT + Support Equipment
Mode BLE Tx 24B2MHz
= Tested by: 18629 RL
GG O
I
85 lv I‘I‘I
!
- [
S __| Peck Limit (cBulsm) |
_% 15 i “l .........
a
= f\ q
o Ot Ot SO SO SN ‘ﬁ e
i
/ i
55l vErage Eimit L/'m ,‘;‘ |

45 1
4 =
(N g " oR e e - M M
e i o . T P
2.31 18, 5MH=z/ 2.415
Frequency (GHz)
Reonge (GRz) Fold/ VB fel/Attn Dai/ivg Mode Sucep Fte #5we/ods FPosition | Ronge (62 REM/BH Ref/fttn  Det/fvg Node Suzep Pte fowps/toda  Fosition
1:2.21-2.415 INC-EdBY/ M 1ar/1e PEAK/Par AvglRME)  Sheec(Auta) 9081 MAKH 64 dags 2§ 2:2031-2.415 HC-6cB)/ I e7/18 AUVER/Par FregCRM: Gmeec (Ruto 9081 BETAUG 64 dega H
Low CH BE - H.TST 38315 28 Doc 2815 Rev 9.5 24 Sop 2019
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB)
1 *2.38999 40.5 Pk 31.9 -24.7 47.7 - 74 -26.3 64 223 H
2 *2.34626 43.43 Pk 317 -24.7 50.43 - - 74 -23.57 64 223 H
3 *2.38999 31.15 RMS 31.9 -24.7 38.35 54 -15.65 - - 64 223 H
4 *2.34626 32.59 RMS 317 -24.7 39.59 54 -14.41 64 223 H

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

Pk - Peak detector
RMS - RMS detection
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FCC ID: C90-RSMB1

DATE: 4/13/2020
ISED: 10161A-RSMB1

VERTICAL RESULT

WZbLI Fremont — Chamber K 2828 Feb 16 17:32:35
Restricted Bondedge
5 Project Mumber: 13117438
s Client:SRAM
Config:EUT + Support Equipment
Mode:BLE_Tx_2482MHz
L S Tested by: 18629 RL
95 ....................
85
£ Peok Limit CdBull/m)
3 S R R R
@
5
65
55| Average Eimit CdBull/m) J' o
E 1 VvM \"\h
[T RT AR P VIL A RRPTTY W RS SY RN IO U W TN | WEMPTEIN | TWPRROY PR OOY F FRPUR AR TR TN N PP i [ LTI
45 ; +
a 3
o
35 ....................
2. 31 8. 5MH=z/ 2. 415
Frequency (GHz)
Fonge (Grz) B/ VB Fef/Attn  Dei/fivg Mode Swesp Fts  #5ps/Mods  Fosition | Fengs (6D EM/UBY Ref/Attn  Det/fwg Nods Susep Ftz  #5ups/fode  Fosition
Low CH BE - U.TST 38915 28 Dec 2815 Rev 9.5 24 Sep 2019
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB)
1 *2.38999 41.48 Pk 31.9 -24.7 48.68 - 74 -25.32 1 156 \
2 *2.37768 43.67 Pk 31.9 -24.7 50.87 - - 74 -23.13 1 156 \
3 *2.38999 30.95 RMS 31.9 -24.7 38.15 54 -15.85 - - 1 156 \
4 *2.34592 32.76 RMS 317 -24.7 39.76 54 -14.24 1 156 \

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

Pk - Peak detector
RMS - RMS detection
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DATE: 4/13/2020

ISED: 10161A-RSMB1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

2828 Feb 16 18:15: 18

CdBul/m)

mit (dBul/imd

UL Fremont - Chamber K
125
Restricted Bondedge
= Project Number: 13117438
15 Client :SRAM
Config:EUT + Support Equipment
Mode : BLE_Tx_24B8MHz
L S Tested by: 18629 RL
pu
a5 ,’C \] ---------
!
J !
85 / ll\

18. 3MH=z/

2.46
Frequency (GHz)
Ranga (GHz) REW/ VB Ref/Aitn  Dat/Avg Mode Swesp Ptz #5wpz/Mode  Fositiocn | Rengs (62 FEM/UBY Ref/Rttn  Det/Avg Mode Susep Fts  #5ups/Modz  Fosition
1:2746-2 563 INi-6dB)/M 18718 PEAK/Par Fvg(RMS)  Gneeclutal  SHB1  MAKH G1 dugs 2 46-2.563 1HC-6cB)/3M B/18 AVER/Plur Frug AN Greccl(fute) 9001 1BETAUG 91 degs H
High CH BE- H.TST 38915 28 Dec 2815 Rev 9.5 24 Sep 2019
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB)
1 *2.48351 44.71 Pk 32.5 -24.6 52.61 - 74 -21.39 91 205 H
2 *2.48404 46.06 Pk 32.5 -24.6 53.96 - - 74 -20.04 91 205 H
3 *2.48351 33.82 RMS 32.5 -24.6 41.72 54 -12.28 - - 91 205 H
4 *2.48383 35.08 RMS 32.5 -24.6 42.98 54 -11.02 91 205 H

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

Pk - Peak detector

RMS - RMS detection
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FCC ID: C90-RSMB1

DATE: 4/13/2020
ISED: 10161A-RSMB1

VERTICAL RESULT

'\Zbl'l Fremont — Chamber K 2828 Feb 16 17:54: 34
Restricted Bondedge
e Project Mumber: 13117438
2 Client:SRAM
Config:EUT + Support Equipment
Mode:BLE_Tx_2480MHz
L S Tested by: 18629 RL
95 ....................
85
f - Peak Limit (dBul/m
3 ] e (s e
@
5
65 \
i
{ A Average Limit (dBuU upl
e W B bbb
M LT YT " prrmm Al el Ml i " {ETgON Iy
45 &
=]
35 ....................
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Fonge (Grz) B/ VB Fef/Attn  Dei/fivg Mode Swesp Ftz #9pe/Mode  Fasition [ Fengs (6iz) EM/UBY Ref/Attn  Det/fwg Nods Susep Ptz #5ups/tode  Fosition
High CH BE - U.TST 38915 28 Dec 2815 Rev 9.5 24 Sep 2019
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB)
1 *2.48351 44.11 Pk 32.5 -24.6 52.01 - 74 -21.99 2 141 \
2 *2.48432 45.27 Pk 32.5 -24.6 53.17 - - 74 -20.83 2 141 \
3 *2.48351 34.55 RMS 32.5 -24.6 42.45 54 -11.55 - - 2 141 \
4 *2.4836 34.24 RMS 32.5 -24.6 42.14 54 -11.86 2 141 \

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13117430-E23V2
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ISED: 10161A-RSMB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

UL Fremont — Chamber K

2828 Feb 16

16:28:53

Radiaoted Emissions 3-Meters
Project Number 13117430

"85 ................. Cliant: SRAM
Comf igiEUT + Support Equipmemt
Mode :BLE_Tx_2482MHz
T Tested by: 18629 RL
85
Peak t (dBul/m)
£ oSS OSSOSO OO0 OO SUUOOOOO SO HOOOOOUUOOOOSURN SOUUOOssoOO OO SOUOO OO SOSSUOOIO SOUUUO SO OO OO
T
=
B T = 1
@
o .
- Avg Limit C(cBul/m)
o R R R R B R R R R R B R R R R
45
L 1 >
Y 4 3
BSMWMMwF“#wkmuﬂﬁﬂﬁwﬂwﬂw s ““j“' abiaminl” e
P e
25
1 16 18
Frequency (GHz)
Ronge (GHz) RSt/ U fel/Aitn  Det/fvg Mode wee Pts  #Swps/Mode  Fosition | Range (RHz) REMVEH Ref/Bttn  Det/Aug Node Sueep Fts  fGups/tode  FPosition
1:1-3 INC-6dB)/38 18771 PEAK/Par Avg(RMG)  18%meec(futc) 9881 MAKH B-36Adegs| 3:3-18 INC-6aB)/ 30k 89/2 PERK/Par Frug(RHS 1. 4sec(Auto) 18k HAxH A-36Bdegs H
FCC Portl5C 2.4GHz RSE.TST 38915 15 Jun 2018 Rev 9.5 24 Sep 2019
; 15UL Fremont - Chamber K 2828 Feb 16 16:28:53
Rodiated Emissions 3-Msters
Frojsct Number:13117438
185 Client:SRAM
Config EUT + Support Equipment
Mode (BLE_Tx_Z4@2MHz
e Tested by: 18629 RL
85
Peak + Bul/m)
TS bbb b b b b
e
>
s T - e e s T N s s I ———
@
o
- Avg Limit [dBulsm)
55 Ut SRR SRS R PO Y SR SR FOUR SRR R
= =
z2 3 Qi
o o i
35
5L SO SO DSOS OO OO UOS SRS e
1 18 138
Frequency (GHz)
Ronga (GHz) LTt o) Ref/Aitn  Dat/Avg Mode Sweep Ptz #5epz/Mode  Fosition Fange (Bz) Rl UBW Ref/mttn  Det/Avg Hode Suzep Fts  #5ups/Mode  Fosition
FLC Port15C 2.46Hz RSE.TST 30915 15 Jun 2018 Rev 9.5 24 Sep 2019

VERTICAL
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REPORT NO: 13117430-E23V2 DATE: 4/13/2020
FCC ID: C90-RSMB1 ISED: 10161A-RSMB1

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dB)
1 * 4.80449 41.57 PK2 34.2 -29.2 46.57 - - 74 -27.43 37 98 H
*4.80352 32.74 MAv1 34.2 -29.2 37.74 54 -16.26 - 37 98 H
4 7.20524 26.4 Pk 35.6 -25.1 36.9 - - - - 0-360 101 H
5 9.6062 26.21 Pk 37.1 -22.2 41.11 - - 0-360 101 H
2 * 4.80465 42.03 PK2 34.2 -29.2 47.03 - - 74 -26.97 121 96 \4
* 4.80369 32.94 MAvV1 34.2 -29.2 37.94 54 -16.06 - - 121 96 \4
3 7.2069 29.53 Pk 35.6 -25.1 40.03 - - - - 0-360 199 \4
6 9.6087 27.44 Pk 37 -22.2 42.24 - - - - 0-360 199 \4

* - 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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MID CHANNEL RESULTS

UL Fremont — Chamber K

2828 Feb 16

15:23:58

Radiaoted Emissions 3-Meters

Project Number 13117430

"85 ................. Cliant: SRAM
Comf igiEUT + Support Equipmemt
Mode :BLE_Tx_244B8MHz
T Tested by: 18629 RL
85
Peak Limit (dBuly/ml
£ eSS esOo OO SOUSSSSOOOSUOOOo) SOCUOOso OOt SUUOOOoO OO HOOOOOUROOOOOUON SOUUOOosoOO OO SOUSUNUOOs SOSSUUOIO SOUUO SO OO OSSR
T
=
e e e B R S
@
o .
3 Avg Limit CdBul/m)
o R R R R R B R R R R B R R R R
45
— 1 T
O .. o4 OSSO OSSOSOt SO 0. A
M, "
awin/
25
1 16 18
Frequency (GHz)
Ronge (GHz) RSt/ U fel/Aitn  Det/fvg Mode Sweep Pts  #Swps/Mode  Fosition | Range (RHz) REMVEH Ref/Bttn  Det/Aug Node Sueep Fts  fGups/tode  FPosition
1:1-3 INC-6dB)/38 18771 PEAK/Par Avg(RMG)  18%meec(futc) 9881 MAKH B-36Adegs| 3:3-18 INC-6aB)/ 30k 89/2 PERK/Par Frug(RHS 1. 4sec(Auto) 18k HAxH A-36Bdegs H
FCC Portl5C 2.4GHz RSE.TST 38915 15 Jun 2018 Rev 9.5 24 Sep 2019
; 15LIL Fremont — Chomber K 28208 Feb 16 15:23:58
Rodiated Emissions 3-Msters
Frojsct Number:13117438
185 Client {SRAM
Config EUT + Support Equipment
Mode (BLE_Tx_Z2448MHz
e Tested by: 18629 RL
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e
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T e
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a
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1 18 18
Frequency (GHz)
Ronga (GHz) LTt o) Ref/Aitn  Dat/Avg Mode Sweep Ptz #5epz/Mode  Fosition Fange (Bz) Rl UBW Ref/mttn  Det/Avg Hode Suzep Fts  #5ups/Mode  Fosition
FLC Port15C 2.46Hz RSE.TST 30915 15 Jun 2018 Rev 9.5 24 Sep 2019

VERTICAL
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REPORT NO: 13117430-E23V2 DATE: 4/13/2020
FCC ID: C90-RSMB1 ISED: 10161A-RSMB1

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dB)
1 *4.8796 41 PK2 34.1 -29.5 45.6 - - 74 -28.4 116 98 H
*4.87961 31.92 MAv1 34.1 -29.5 36.52 54 -17.48 - - 116 98 H
4 *7.31916 38.02 PK2 35.6 -25.3 48.32 - - 74 -25.68 168 150 H
*7.31895 28.39 MAvVL 35.6 -25.3 38.69 54 -15.31 - - 168 150 H
5 9.77288 24.23 Pk 37.1 -22.5 38.83 - - - 0-360 101 H
2 *4.87951 40.01 PK2 34.1 -29.5 44.61 - - 74 -29.39 119 366 \4
* 4.87958 30.35 MAvVL 34.1 -29.5 34.95 54 -19.05 - - 119 366 \4
3 *7.31916 38.79 PK2 35.6 -25.3 49.09 - - 74 -2491 109 104 \4
*7.31906 30.68 MAvVL 35.6 -25.3 40.98 54 -13.02 - 109 104 \4
6 9.76038 24.07 Pk 37.1 -22.6 38.57 - 0-360 199 \4

* - 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: 13117430-E23V2

FCC ID: C90-RSMB1

DATE: 4/13/2020

ISED: 10161A-RSMB1

HIGH CHANNEL RESULTS

UL Fremont — Chamber K

2828 Feb 16

18:26: 38

Radiaoted Emissions 3-Meters

Project Number 13117430

"85 ................. Climnt: SRAM
Conf ig EUT + Support Equipment
Mode :BLE_Tx_248B8MHz
T Tested by: 18629 RL
85
Peak Limit (dBul/m)
| OOt SOOI WOOSUONUURUS SOOI SOOI SN SOTUUOUON: SO SOOI SO OO OO
=
3
T T e
@
o .
- Avg Limit CdBul/m)
S S S S S S SO S SO S S
45

3
;—Qb

25
1 16 18
Frequency (GHz)
Ronge (GHz) RSt/ U fel/Aitn  Det/fvg Mode Sweep Pts  #Swps/Mode  Fosition | Range (RHz) REMVEH Ref/Bttn  Det/Aug Node Fts  fGups/tode  FPosition
1:1-3 INC-6dB)/38 18771 PEAK/Par Avg(RMG)  18%meec(futc) 9881 MAKH B-36Adegs| 3:3-18 INC-6aB)/ 30k 89/2 PERK/Par Frug(RHS daec(Auto) 18k HAxH A-36Bdegs H
FCC Portl5C 2.4GHz RSE.TST 38915 15 Jun 2018 Rev 9.5 24 Sep 2019
; 15LIL Fremont — Chomber K 28208 Feb 16 18:26: 38
Rodiated Emissions 3-Msters
Frojsct Number:13117438
185 Client {SRAM
Config EUT + Support Equipment
Mode (BLE_Tx_Z2488MHz
e Tested by: 18629 RL
85
FPeak Li 1 dBul)/m2
TS i bbb b b b b b
e
>
T e
@
a
- fvg Limit C(dBuls/m)
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. e
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Frequency (GHz)
Ronga (GHz) LTt o) Ref/Aitn  Dat/Avg Mode Sweep Ptz #5epz/Mode  Fosition Fange (Bz) Rl UBW Ref/mttn  Det/Avg Hode Fts  #5ups/Mode  Fosition
FLC Port15C 2.4GHz ASE.TST 38915 15 Jun 2818 Rev 9.5 24 Sep 2019

VERTICAL
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REPORT NO: 13117430-E23V2 DATE: 4/13/2020
FCC ID: C90-RSMB1 ISED: 10161A-RSMB1

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dB)
1 *4.96002 41.12 PK2 34.1 -29.4 45.82 - - 74 -28.18 117 104 H
*4.95988 30.59 MAv1 34.1 -29.4 35.29 54 -18.71 - 117 104 H
4 *7.44092 39.93 PK2 35.7 -25.3 50.33 - - 74 -23.67 123 211 H
*7.43903 31.8 MAvVL 35.7 -25.3 42.2 54 -11.8 - - 123 211 H
5 9.92039 22.31 Pk 37 -22.1 37.21 - - 0-360 199 H
2 *4.96371 39.57 PK2 34.1 -29.4 44.27 - - 74 -29.73 86 102 \4
* 4.95985 28.26 MAvVL 34.1 -29.4 32.96 54 -21.04 - - 86 102 \4
3 *7.43904 38.49 PK2 35.7 -25.3 48.89 - - 74 -25.11 111 198 \4
*7.43903 29.94 MAvVL 35.7 -25.3 40.34 54 -13.66 - 111 198 \4
6 9.92039 22.35 Pk 37 -22.1 37.25 - 0-360 199 \4

* - 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: 13117430-E23V2 DATE: 4/13/2020
FCC ID: C90-RSMB1 ISED: 10161A-RSMB1

9.3. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

UL Fremont - Chamber K 2020 Feb 24  19:3@:29
) : : : : RF Emissions

Order Number: 13117438
L T Client:SRAM

Configuration EUT + Support Equipment
Mode :BLE _lorst Case

[ | PR SUS SO LA R T S SR N S i Tested by / SN:18629 RL

78 Peok Limit (dBulim)

ts)

3
3
3
=z g 4
i
=1 Bpmsanggy;
O minman, 2
Sl PR : S
P ; w
—3@ g M
-5a
jale ) 1 a 34
Frequency (MHz)
]  Detifug Mo Rarge (2] W/ Ref/Atin  Det/vg Made Soecp P Wupa/iode Foition
B03-.15 PER/Par fiva (RIS i
215 g PERK/Fur. fvg (RS
3.49-1.78% PER/Par AvgCRITS)
4:1.785-38 PERK/Fur Avg(RN3)  2Bnsecihuto) 2Tk
FCC 15.289 Belou 38MHz TST 38915 23 Jon 2818 Rev 9.5 24 Sep 2019

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF

Below 30MHz Data

Marker Frequency Meter Det Loop Cables Dist Corr Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) 300m Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs)
(dBuV) (dB/m) (dBuVv/m)
1 24226 44.83 Pk 14 1 -80 -21.07 39.93 -61 19.93 -41 0-360
2 .24052 44.55 Pk 14 1 -80 -21.35 39.99 -61.34 19.99 -41.34 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Antenna Cables Dist Corr 30m Corrected QP Limit Margin Azimuth
(MHz) Reading (dB/m) (dB) (dB) 40Log Reading (dBuV/m) (dB) (Degs)
(dBuV) (dBuVv/m)
3 74171 36.21 P 14.1 1 -40 10.41 30.21 -19.8 0-360
4 .81164 35.08 P 14.1 1 -40 9.28 29.43 -20.15 0-360
5 74157 36.98 P 14.1 1 -40 11.18 30.21 -19.03 0-360
6 .81229 34.35 P 141 1 -40 8.55 29.42 -20.87 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-E23V2
FCC ID: C90-RSMB1

DATE: 4/13/2020
ISED: 10161A-RSMB1

9.4.

WORST CASE BELOW 1 GHz

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

gsUl Fremont - Chamber K 2820 Feb 2@ 17:48:47
) Radiated Emissions — 3 Meters
85 Project Numbsr: 13117438
""""" Client:SRAM
Config:EUT + Support Equipment
Made :BLE lorst Case
75} 1 Tested by: 19497 AF
T S .
55
‘; ’_
3
E] 45 L O I FU L 0 s S A s s f
@
el
L T S
- M
MLIJ“«M H
1 5o M,- i
WM. " | AT
MMl v
5 H
38 1ag 1888
Freguency (MHz)
Ronge (MHz) b/ VB Ref/fttn  Det/fvg Made Sueep Pts  #wps/Mode  Position Farge (WHz) el Fef/ftin  Det/fvg Mode Sweep Pts  #upsMode  Position
1:38-208 128k (-6cB1/18 97/18 PEH(/LogPur-Video  4meec(Auto) 4983 HAENH B-368dega H 3:208-1008 128k(-6dB)/1N 97718 PEAK/LogPwr-Uideo  Iinsec(Autol 6080 MAXH B-degs H

FCOC Port1SC 38-1BAGBMHz TST 30915 15 Jul 26814

Rev 9.5 24 Sep 26819

HORIZONTAL

gsUl Fremont - Chamber K 2028 Feb 2B 17:48:47
' Rodiated Emissions - 3 Meters
85 Project Number: 13117438
""""" Client:SRAM
Config:EUT + Support Equipment
Made:BLE Uorst Case
75} i1 Tested by: 19497 AF
T S .
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‘; ’_
3
B ¥ (o [ A = (V10 S S s e e —— f
@
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|
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il \;.__.Mw,du,.L\““u-kaA‘-w L
5
] 1ag 18ae
Frequency (MHz)
Ronge (Miz) b/ VB _Hd‘fMtn Det/Fvg Made Sueep Pts  #wps/Mode  Position Rﬂr\g_:\wz‘ [T Fef/ftin  Det/fvg Mode Sweep Pts  #upsMode  Position
FCOC Port1SC 38-1BAGBMHz TST 30915 15 Jul 26814 Rev 9.5 24 Sep 26819

VERTICAL
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REPORT NO: 13117430-E23V2 DATE: 4/13/2020
FCC ID: C90-RSMB1 ISED: 10161A-RSMB1

Below 1GHz Data

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

1 97.805 36.28 Pk 15.6 -31 20.88 43.52 -22.64 0-360 399 H
2 *110.9835 38.31 Pk 18.6 -30.9 26.01 43.52 -17.51 0-360 299 H
3 150.7738 27.4 Pk 18.3 -30.6 15.1 43.52 -28.42 0-360 299 H
4 105.1594 38.39 Pk 17.6 -30.9 25.09 43.52 -18.43 0-360 100 \
5 *108.5679 30.13 Pk 18.2 -30.9 17.43 43.52 -26.09 0 110 \

*108.5679 21.27 Qp 18.2 -30.9 8.57 43.52 -34.95 0 110 \
6 150.5399 34.15 Pk 18.3 -30.6 21.85 43.52 -21.67 0-360 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13117430-E23V2

FCC ID: C90-RSMB1

DATE: 4/13/2020
ISED: 10161A-RSMB1

9.5.

WORST CASE 18-26 GHz

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

26.5

1@:UL EMC 28208 Feb 16 22:88: 33
RF Emissions
a5 Order Number:131174308
Client:SRAM
Configurction EUT + Support Equipment
Mode !BLE_llor=t Case
85 Tested by / SN: 18629 RL
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_ e . |WA okt
25
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1:16-26.5 3B save PERK/LogFur—ideo  Sdmsec(Autc) 38B1  HRKH Hor 1zonta

18-266Hz Test.TST 36315 6 Jan 2815

Rev 5.5 21 Oct 2619

HORIZONTAL

1QKUL EMC 2020 Feb 16 22,00;33
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18-266Hz Test.TST 38915 6 Jan 2815 Rev 9.5 21 Oct 2819

VERTICAL
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REPORT NO: 13117430-E23V2 DATE: 4/13/2020
FCC ID: C90-RSMB1 ISED: 10161A-RSMB1

18 - 26GHz DATA

Marker Frequency Meter Det T447 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB)
(dBuv) (dBuVolts)
1 18.38061 69.13 Pk 32.3 -59.5 -9.5 32.43 54 -21.57 74 -41.57
2 21.39905 68.07 Pk 33.2 -57.1 -9.5 34.67 54 -19.33 74 -39.33
3 25.89272 67.05 Pk 34.4 -55.4 -9.5 36.55 54 -17.45 74 -37.45
4 18.88494 68.11 Pk 32.4 -58 -9.5 33.01 54 -20.99 74 -40.99
5 22.11589 68.48 Pk 33.5 -57.6 -9.5 34.88 54 -19.12 74 -39.12
6 25.19997 66 Pk 34.6 -55.2 -9.5 35.9 54 -18.1 74 -38.1

Pk - Peak detector
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