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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SRAM LLC
1000 W Fulton Market 4" Floor
Chicago, IL 60607 U.S.A.

EUT DESCRIPTION: Rear Derailleur with BLE, AIREA and ANT+ Radios
MODEL: 12920
SERIAL NUMBER: Conducted: 1414020017, 1414020025
Radiated: 1314020025, 1314020053
DATE TESTED: SEPTEMBER 21 TO OCTOBER 2, 2018
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.

Approved & Released For

UL Verification Services Inc. By: Prepared By:
o 7 —
foani_/ Lo
Dan Coronia Steven Tran
Operations Leader Project Engineer
Consumer Technology Division Consumer Technology Division
UL Verification Services Inc. UL Verification Services Inc.
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REPORT NO: 12509320-E1V1 DATE: 10/5/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

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 v05, 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
|X| Chamber A (ISED:2324B-1) Chamber D (ISED:22541-1) |:| Chamber | (ISED:2324A-5)
[ ] chamber B (ISED:2324B-2) Chamber E (ISED:22541-2)  [_] Chamber J (ISED:2324A-6)

] Chamber C (ISED:2324B-3) Chamber F (ISED:22541-3) Chamber K (ISED:2324A-1)
Chamber G (ISED:22541-4) Chamber L (ISED:2324A-3)
Chamber H (ISED:22541-5)

LOO0O0

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

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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FCC ID: C90-RDMB1 IC: 10161A-RDMB1

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

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. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

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

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.32 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.24 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12509320-E1V1 DATE: 10/5/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION
The EUT is a Rear Derailleur with BLE, AIREA and ANT+ Radios

5.2. MAXIMUM OUTPUT POWER

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

Frequency Mode Output Power | Output Power
Range (dBm) (mW)
(MHz)

2402 - 2480 BLE 2.93 1.96

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a chip antenna with a maximum gain of OdBi.

5.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was A-1.0.
The test utility software used during testing was Lightblue v2.6.4
5.5. WORST-CASE CONFIGURATION AND MODE
Radiated emissions below 1GHz, above 18GHz, and power line conducted emission 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.
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REPORT NO: 12509320-E1V1

FCC ID: C90-RDMB1

DATE: 10/5/2018
IC: 10161A-RDMB1

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number
Ipod Touch Apple MKJO2LL/A CCQVRHY2GGNL
TEST SETUP

The EUT is powered by 7.4v, 2.2wh Li-lon battery. The iPod Touch wirelessly sends commands

to the EUT.
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SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum Analyzer

DC Power Supply

*Note — The DC power supply is used only during testing. During normal operation the EUT is
powered by a supplied battery pack
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SETUP DIAGRAM FOR RADIATED TESTS

Remaote

Radiated

L1

Spectrum Analyzer
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6. MEASUREMENT METHOD
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 PKPML1 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 Subclause -11.13.3.4 Integration method -Trace averaging across
ON and OFF times DC correction
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FCC ID: C90-RDMB1

DATE: 10/5/2018
IC: 10161A-RDMB1

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 P Cal Due @ Last Cal
Number
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences Corp. JB1 T130 10/16/2018 | 10/16/2017
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T345 04/25/2019 @ 04/25/2018
RF Amplifier, 1-18GHz MITEQ AFS422E_;?§_14021800' T1165  11/25/2018  11/25/2017
Antenna, Active Loop 9kHz — Com-Power AL-130R T1866 10/10/2018 | 10/10/2017
30MHz
Antenna, Horn, 18-26GHz ARA MWH-1826G T89 01/18/2019 | 01/18/2018
Spectrum Analyzer Keysight N9030A T1113 12/21/2018 | 12/21/2017
RF Preamplifier, 1-26GHz Agilent 8449B T404 03/09/2019 | 03/29/2018
Power Meter, P-series single Agilent (Keys_lght) N1911A T1271 07/17/2019 | 07/17/2018
channel Technologies
Power Sensor, P-series, 50MHz Agilent (Keysight)
to 18GHz, Wideband Technologies N1921A T1225 04/10/2019 | 04/10/2018
Spectrum Analyzer Agilent (Keysight) N9030A T146  08/13/2019 08/13/2018
Technologies
Spectrum Analyzer, PXA, 3Hz to Agilent (Keysight)
44GH Technologies N9030A T1466 04/16/2019 | 04/16/2018
Test Software List
Description Manufacturer |Model Version
Radiated Software UL UL EMC Ver. 9.5, Dec. 01, 2016
Antenna Port Software UL UL RF Ver. 8.8.1, Sep. 26, 2018
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FCC ID: C90-RDMB1

DATE: 10/5/2018
IC: 10161A-RDMB1

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE
ON TIME AND DUTY CYCLE RESULTS
Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 1.000 1.000 1.000 100.00% 0.00 0.010
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DUTY CYCLE PLOTS

% Aglent 22:05:24 Sep 28, 2018 L [Freg/Channell
APYE.8.1(092618),19497 AF, Conducted B Center Freq
ef 0 dBm shitten 40 dB 244000000 GHz
Log
18 3 Start Freq
dB/ 2. A4BRERAA GHz
Offst
18.6
4B StopFreq
244008000 GHz
CF Step
PR 3.00000008 MHz
#rhvy Auto Man
Center 2.448 @0A GHz Span @ Hz
Res BH & MHz #UBH 50 MHz _ Sweep 1.019 s (8192 prs) | gg@e@%g@fgsﬁ;
Marker Trace Type K Auig Amplitude ’
1 [y Tima 96.13 ms 4,48 dBm
Signal Track
On 0
DUTY CYCLE BLE
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DATE: 10/5/2018
IC: 10161A-RDMB1

8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.7790
Middle 2440 1.7846
High 2480 1.7922
# Agilent 22:17:57 Sep 26, 2018 L Measure ¥5 Agilent 22:38:89 Sep 26, 2018 L Measure
| ] |
Ch Freq  2.482 CHz Trig Free Meas Off Ch Freq 244 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
| Channel Power!| Channel Power
APYE.8.1(092618),19497 AF, Conducted B APvE.8.1(092618),19497 AF, Conducted B
Ref 26 dBm #Atten 30 dB Ref 28 dBm #Atten 30 dB
#Samp ‘ Occupied BH #Samn I Occupied BH
Log Lug I
19 ‘ 10 -
B/ = B/ 3
Dfft i L RCP| | Jorst rAN < ACP
10.6  hg 10.6 L ' - |
Bk J{ i, - - dB LA : b - -
o } | {I| wurti carrier S W‘ | I ‘ Multi Carrier
Center 2.402 608 GHz Span 5 MHz Power Center 2.440 080 GHz Span 5 MHz Power
#Res BH 26 kHz #YBH 62 kHz #Sweep 108 ms (1601 pts) #Res BH 20 kHz #WBH 62 kHz #Sweep 100 ms (1001 pts)
= = - - Power Stat = = - » Power $Stat
Occupied Bandwidth Occ BH % Pur  99.00 1 CCDF| Occupied Bandwidth Occ BH % Pwr  99.00 & CCDF
1.7790 MHz ® dB -26.08 dB 1.7846 MHz % dB -26.06 dB
Transmit Freq Error  -13.998 kiz 1”"{3 Transmit Freq Error  -11.375 kHz 1Mofrg
% dB Bandwidth 2.288 MHz* B % dB Bandwidth 2.300 MHz* v
| |
i Agilent 22:52:58 Sep 26, 2018 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
Channel Pover
APv8.8.1(092618),19497 AF, Conducted B
Ref 26 dBm #Atten 30 dB
#Samp ‘ Dccupied BH
Log }
18 i
dB/ 3
it T Wi ACP
196 | — I U C
FIER T L O T, —
| | | | Pl Huiti carrier
Center 2,480 B0 GHz Span 5 Mz Power
#Res BH 20 kHz #UBH 62 kHz #Sweep 100 ms (1001 pts)
- - = = Power Stat
Occupied Bandwidth Occ BW 7 PWr  99.00 7 CCDF
1.7922 MH=z X dB -26.00 dB
Transmit Freq Error  -7.957 kHz 1M°fr§
® B Bandwidth 2.333 MHz v

HIGH CHANNEL
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FCC ID: C90-RDMB1 IC: 10161A-RDMB1

8.3. 6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)
RSS-247 5.2 (a)

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

RESULTS
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MH2z)
Low 2402 0.8250 0.5
Middle 2440 0.8610 0.5
High 2480 0.7890 0.5
# Agient 22:17:04 Sep 26, 2018 L Heasure % Agilent 22:37:19 Sep 26, 2018 L HMeasure
APv8.8.1(992618),19497 AF, Conducted B 2 Mkl 825 Kz APv5.8.1(092618),19497 AF, Conducted B 2 Mkrl €61 Kz
Ref 30 dBm #fAtten 40 dB -B.050 dB Meas Off| Ref 38 dBm #Atten 40 dB 0.018 dB Meas 0ff
#Peak ] #Peak
Log | Log
14 18
4B/ Channel Power| 1B/ Channel Pover
Offst
10.6 e .
Occupied BH ks o o Occupied BH
[ul} 1R 4 Dl
QéS.S Pl ) C—‘él
I il
e ACP \Prva ACP
20 20
ML 52 Multi Carrier Ml 52 Multi Carrier
53 FS Power 53 FS Power
AR an
f>(%k Power Stat g?@k Power Stat
it ceof| | |sin CCDF
Center 2.002 060 GHz Span 3 Mz 1”‘0’{3 Conter 2.440 000 GHz Span 3 Mz 1"‘0’{2
#Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1001 pts) #Res BH 100 kHz #UBH 3606 kHz Sweep 1 oms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
3% Agilent 22:51:05 Sep 26, 2818 L Measure
APw3.8.1(892618),19497 AF, Conducted B a Mkrl 789 kHz|
Ref 36 dBm #Atten 48 dB -0.192 dB Meas Off
#Peak
Log
I Channel P
iy annel Power
Offst
10.6 1Al e s
k= o Y Occupied BH
l}
B
m
‘PR ACP
28
ML 52 Multi Carrier
93 FS Power
AR
f;%k Power Stat
v CCOF
Center 2.066 000 GHz Span 3 Mz 1”‘0’{3
#Res BH 1080 kHz #/BH 308 kHz Sweep 1 ms (1091 pts)
|
HIGH CHANNEL
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REPORT NO: 12509320-E1V1

FCC ID: C90-RDMB1

DATE: 10/5/2018
IC: 10161A-RDMB1

8.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)

RSS-247 5.4 (d)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter. The cable assembly insertion loss was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS
Tested By: 19497 AF

Date: 9/26/2018

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

Low 2402 2.93 30 -27.070
Middle 2440 2.72 30 -27.280
High 2480 2.60 30 -27.400
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IC: 10161A-RDMB1

8.5.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

AVERAGE POWER

The transmitter output is connected to a power meter. The cable assembly insertion loss was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS

Tested By: 19497 AF
Date: 9/26/2018
Channel Frequency AV power
(MHz) (dBm)
Low 2402 2.77
Middle 2440 2.49
High 2480 2.38
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REPORT NO: 12509320-E1V1 DATE: 10/5/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

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 -10.099 8 -18.10
Middle 2440 -10.319 8 -18.32
High 2480 -10.612 8 -18.61
# Agilent 22:33:92 Sep 26, 2018 L Measure 3 Agilent 22:43:80 Sep 26, 2018 L Measure
APw8.3.10892618),18497 AF, Conducted B Mkrl 2.40z 826 GHz APw3.8.1(092618),19487 AF, Conducted B Mkrl 2.439 842 GHz
Ref 36 dBm #Atten 40 dB -10.8%3 dBm Meas Off| Ref 38 dBm #Atten 40 dB —19.319 dBm Meas Off
#Peak ] #Peak
Log | Log
14 10
My Channel Power| 1B/ Channel Power
Offst Offst
10.6 10.6
dB . Occupied BH s Occupied BH
] > il b3
: :
m m
4RV ACP \PAv ACP
168 . 108
ML 52 Multi Carrier, ML 52 Multi Carrier
93 FS Power 53 FS Power
AA AR
f;%k Power Stat g%k Power Stat
sem CCOF| | |up CCDF
Center 2.002 068 GHz Span 2 Mz 1”‘0’{3 Conter 2.440 008 GHz Saan 2 MHz 1"‘0’{‘3
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1801 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
% Agilent 22:56:25 Sen 26, 2018 L Heasure
APY8.8.1(892618),19497 AF, Conducted B Mkrl 2.479 942 GHz
Ref 30 dBm #Atten 40 dB -10.612 dBm Meas Off
#Peak
Log
10
1B/ Channel Power
(Offst
10.6
48 Occupied BH
ol s
5
il
\PRve ACP
180 —
ML 52 Multi Carrier
53 FS Power
AR
?;éiak Power Stat
Sep CCDF
Center 2.060 008 Gz Span 2 Wiz 1”‘;{2
#Res BH 3 kHz #BH 9.1 kHz  Sweep 212.3 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: 12509320-E1V1 DATE: 10/5/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

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: 12509320-E1V1
FCC ID: C90-RDMB1

DATE: 10/5/2018
IC: 10161A-RDMB1

Agilent 22:18:58 Sep 26, 2018 L Measure 3 Agilent 22:38:19 Sep 26, 2018 L Measure
APw8.3.10892618),18497 AF, Conducted B Mkrl 2.401 66 GHz| APw3.8.1(092618),19487 AF, Conducted B Mkrd  25.952 GHz|
Ref 38 dBm #Atten 40 dB 2.79 dBm Meas Off Ref 3@ dBm #Atten 40 dB -30.96 dBm Meas Off
#Peak | #Peak ‘
Log Log |
10 : Channel P L0 5 Channel P
B/ 2| annel Power B/ annel Power
OfFst VRN Offst |
105 I Y 10.6 ]
4B 7 I Occupied BH & 2|l occupied BH
Dl l} 3 " ™
17.2 — o / 5 ] 17,2 | A e l
dBm dBm
4RV ACP \PAv ACP
Center 2.408 00 GHz Span 18 MHz . . Start 36 MHz Stop 26.600 GHz . .
#Res BH 100 kHz WUBH 300 kHz Sweep 1 ms (1001 grsy || VIO cﬁg:}gﬁ WRes BH 100 kHz WUBH 300 kHz  Sweep 2452 & (8152 pro) || MY CF?;::Z:
Marker  Trace Type ¥ Axis fAnplitude Marker  Trace Type W Axis Auplitude
1 1 Frag 2,481 BB BHz 2.79 dim 1 o1y Frea 2.482 GHz 2.38 dEn
2 1y F 2.488 B8 GH; -33.68 db 2 [8 5] Fi 4.884 GH: -43.68 db
3 1y F::g 2.486 A8 EH; -33.68 dEz Powerc%tna; 3 [&5] F:zg 7.266 BH: -48.85 HE: PowercsctDaFt
4 [& 5] Freg 25.852 GHz -30.96 dBn
More More
1of 2 1of2
Copyright 2000-2011 Agilent Technologies ] Copyright 2000-2011 Agilent Technologi ]

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

Agilent Spectrum Analyzer - APV 7(080918),,
L B

Agilert Spectriam Analyzer - APVB, 7(080918),13450 BS, Temp &

enter Fra(i z.uonbonno GHz | #Avg Type: RMS enlmr Fraci 13_015hnnunn GHz #Avg Type: .mhs : Frequency
PO Wide —»— Trig: Free Run Avg|Hold: 1001100 " HO: fas = Trig:Free Run
FGain:Lowe #Aman: 30 dB b IF GaineLow SArten: 40 dB
et omest 1058 48 MK 2.430 66 GHZ|| ~ AuteTume etomeet 1088 48 Wkrd 25913 0GHz|| ~ AuteTune
) deidl Ref 20.00 dBm 2.620 dBm| 1024 Ref 30.00 dBm -32.55 dBm
o H
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2.440000000 GHz| o 13.015000000 GHz|
¢ o
Start Freq)| StartFreq
2.435000000 GHz| 1 30.000000 MHz|
. -
. 4)
Stop Freg| et Stop Freq
2445000000 GHz| 26000000000 GHz|
CF Step Start 30 MHz Stop 26.00 GHz CF Step
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Man Man
Freq Offset| i i 7320 0 GHz 4168 dBm FreqOffset
0 Hz| -5 N f 259130 GHz. <3255 dBm 0 Hz|
7
g
9
Center 2.440000 GHz Span 10.00 MHz 10 n
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) < >
o Fy— s [
Agilent 22:57:06 Sep 26, 2018 L Measure ¥ Agilent 22:58:27 Sep 26, 2018 L Measure
APYE.8.1(092618),19497 AF, Conducted B Mikrl 2.479 66 GHzZ| APvE.8.1(092618),19497 AF, Conducted B Mkrd  25.195 GHz|
Ref 38 dBm #Atten 40 dB 2.38 dBm Meas Off Ref 30 dBm #Atten 40 dB -31.76 dBm Meas Off
+Peak #Peak [
Log Lug ‘
10 L i 1
4B/ ° Channel Power 1B/ Channel Power|
Offst (Offst
10.6 10.6 M
4B S Occupied BH & + |l occupied BH
[} N z i 2 3 |
-17.6 G e ~17.6 D w
dBm dBm
#PAvg ACP #PAvg ACP
Center 2.483 50 GHz Span 10 MHz . . Start 30 MHz Stop 26,008 GHz . .
4Res BH 100 khHz WEH 300 kHz Sweon L ms (1001 prs) || MUV CITIET} ) g B 160 ki WBH 300 kHz  Sneep 2452 5 (8152 pes) || 1T CATTIET
Marker  Trace Type ¥ fis Anplitude Marker  Trace Type W Axis Anplitude
1 <8 Freg 2.479 65 BHz 2.8 dBu 1 ¢ Frea 2.480 GHz ~1.19 dén
2 1) F 2,485 44 GH 48,82 dB) 2 1) F 4,956 GH ~43.67 dB
3 25 Freq 5483 50 oHa 4271 dem Power Stat 3 > Freq 720 o Z41.38 den Power Stat
CCDF] 4 &5 Frea 25.195 GHz -31.76 dBn CCDF
More More
lof2 1of2
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologies |

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12509320-E1V1

FCC ID: C90-RDMB1

DATE: 10/5/2018
IC: 10161A-RDMB1

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

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

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement

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

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. 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: 12509320-E1V1
FCC ID: C90-RDMB1

DATE: 10/5/2018

IC: 10161A-RDMB1

9.2.

TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| 2:UL Fremont,5m Chomber A 21 Sep 2818 23:58:27
Restricted Bondedge
= Project Number: 12509550
" Client:SRAM
Config:EUT + Suppart Equipment
Mode:BLE 1Mbps 2482 H
195 Tested by: 13437 AF
9|:
85
N Peak Limjt CdBuU/m)
3 7:
@
o
] OO0 SO D OOs OO SO0 OOT D OOO TS OO PPN OPP PSPt O PTOOOR OSSP RUOOE FOPPRSTSROOTOPTRSORTRE SEUSPROTSOEN SOOI
55 Averoge LLimit (dBuUym)
< 1
45 0 ettt Bttt oseonabbardsoniiestivheobabil sl st st ek
W i Ll i yoe)
4 3
35 et minihesep g e i iplapher b el gl syl gDt
2. 31 189.5MH=z/ 2.415
Frequency (GHz)
Range (Hz) /U8 Ref/Bttn  Det/Avg Type Sucsp Pls  #oups/fode  Position Range (6Hz) REW/ VB Ref/fttn  Det/Avg Type Sueep Pt H5ups/fode  Position
1:231-2.415  IMC6dB)/A 109/12  PEAK/Pur Avg(RMS)  Insec(Aute) 9938 MAKH I degs H | 202312415  IMC-6B)/AM  1B3/12  AUER/Pur Avg(RMS) Imsec(huto) 8002 1B9TAUG 311 degs
Low CH Bandedge — H.TST 38915 28 Dec 2815 Rev 9.5 B1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.39 37.29 Pk 31.8 -23 46.09 74 -27.91 311 106 H
2 *2312 39.74 Pk 315 -23.1 48.14 - 74 -25.86 311 106 H
3 *2.39 27.63 RMS 31.8 -23 36.43 54 -17.57 - 311 106 H
4 *2.381 28.37 RMS 317 -23 37.07 54 -16.93 311 106 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12509320-E1V1
FCC ID: C90-RDMB1

DATE: 10/5/2018
IC: 10161A-RDMB1

VERTICAL RESULT

1ZKUL Fremant,5m Chomber A 22 Sep 2018 0@:01:23
Restricted Bondedge
= Project Number: 12589558
1 Client:SRAM
Config:EUT + Support Equipment
Mode:BLE 1Mbps 2482 U
185 Tested by: 19497 AF
9|:
85
N Pea mit CdBuU/m)
3 75
[as)
N
6!:
Average limit (dBuUym)
55 f |
/ i\
2 " v,,an“ﬂ ‘W‘\w |
L P TISROPRP RO SVRTIY WOV O OF ERPD W TR JVR LT PR ORTORTE R FUOIREY 0 R YT N P FY) W P NTEY ARG L AT BVAACS e L M LTI
4
3
35 £
2.31 18 .5MHz/ 2.415
Frequency (GHz)
Range (EHz) REW/UBI Ref/ttn  Det/fvg Type Suesp Pls  #owps/fode Fosition Range (6Hz) EEn Ref/Attn  Det/Avg Type Sweep Pts ¥Sups/fode Fosition
3-2.415 M(-6dB) /3M 89/12 PEAK/Par RMS) 1 e ooag M 5
Low CH Bondedge - U.TST 38915 28 Dec 2815 Rev 9.5 B Dec 2016
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.39 37.56 Pk 31.8 -23 46.36 74 -27.64 25 166 A
2 *2.388 38.81 Pk 31.8 -23 47.61 - - 74 -26.39 25 166 v
3 *2.39 26.71 RMS 31.8 -23 35.51 54 -18.49 25 166 v
4 *2.386 28.19 RMS 31.8 -23 36.99 54 -17.01 25 166 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12509320-E1V1
FCC ID: C90-RDMB1

DATE: 10/5/2018
IC: 10161A-RDMB1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

UL Fremont,5m Chamber A

21 Sep 2818 23:26:42

12
Restricted Bondedge
= Project Number: 12589550
" Client:SRAM
Config:EUT + Support Equipment
Mode:BLE 1Mbps 2488_H
185 Tested by: 19497 AF
gl:
N\
85 f
‘e -
~ / Peok Limit (dBuU/m)
> 7l:
3
s / “
65 o)
|
|
| Average Limit (dBulU/m)
55 i}
N)w/ / \‘%n g
ASW'AWMWM | \ otvedhtimalbiatas il 4k .uurlu fila T ey HM‘ el TR TOY Y, ..'n..lh.X N hliambatsdihobad
)
355 vyl i P B A AT Y gl 1 Ry T W A A A ST APt e
2.46 18 . 3MHz/ 2.563
Frequency (GHz)
TR MCEB/N e PR gD etk 00 N PR | ST NCRB/N M R BeRS  eeie o TIAG T 5 b H
BLE 1Mbps 2488 _H.DAT 38915 28 Dec 2815 Rev 9.5 B1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/Fitr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.484 39.37 Pk 323 -22.9 48.77 - - 74 -25.23 255 204 H
3 *2.484 27.71 RMS 323 -22.9 37.11 54 -16.89 255 204 H
4 *2.484 29.04 RMS 323 -22.9 38.44 54 -15.56 - - 255 204 H
2 2517 39.8 Pk 324 -22.9 49.3 - 74 -24.7 255 204 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12509320-E1V1 DATE: 10/5/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

VERTICAL RESULT

12:UL Fremont,Sm Chomber A 21 Sep 2018 23:35:35
Restricted Bondedge
= Project Number: 12589558
1 Client :SRAM
Config:EUT + Support Equipment
Mode:BLE 1Mbps 2488_U
185 Tested by: 19437 AF
91:
85
G .
3 - Peak Limit (dBuU/m
3 7
[as)
S
6!:
Average Limit (dBul/m)
55 =
1 2
¥ Q
45
35
2.46 18 3MH=z/ 2.563
Frequency (GHz)
Range (BHz) Rel/UBl Ref/Attn  Det/fvg Type Suezp Pls  #oups/tode Position Range (GHz) RBU/VBl Ref/fttn  Det/fvg Type Sueep Pte #5ups/Mode Fosition
High CH Bondedge - U.TST 38915 28 Dec 2815 Rev 9.5 B Dec 2016
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
1 *2.484 39.15 Pk 323 -22.9 48.55 - - 74 -25.45 128 192 A
3 *2.484 28.41 RMS 323 -22.9 37.81 54 -16.19 - - 128 192 v
4 *2.484 29.24 RMS 323 -22.9 38.64 54 -15.36 - - 128 192 v
2 2.527 40.16 Pk 324 -22.9 49.66 - - 74 -24.34 128 192 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12509320-E1V1 DATE: 10/5/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| 1:LJL Fremont,5m Chomber A 21 Sep 2018 18:52:34
Radiated Emissions 3-Meters
= Project Number: 12583558
18 Client:SRAM
Config-EUT + Support Equipment
Mode :BLE 1Mbps 2482
g5 Tested by: 19487 AF
8|:
Peal imit CdBul/m)
75
‘e
3 5
3 6
@
o
~ Avg Limit (dBulU/m)
55 =
4
q
4|: g~
1 WW 3 e
MW Kol NI, -
5 bk oy A
3 iy g s e
o5
1 14 18
Frequency (GHz)
Farge (6Hz) REU/VEH Ref /ALt Det/Avg Tupe Sueep Pls  fups/fods Position Fange (6H) E Ref /Attn  Dot/Avg Tupe Sweep Pts Hups/fiods Position
1:1-3 1H-6d8)/30k  187/18  PEAK/Pur Avg(RHS)  Timsec(Puto) 66D MAXH B-36Bdegs H | 3:3-18 HG-60B)/38k 87/ PERK/Pur fvg(RIS)  5Tnsec(Auto) I8k PAKH 5 3Adegs H
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 Bi Dec 2816
| 1:LJL Fremont,5m Chomber A 21 Sep 2018 18:52:34
Radiated Emissions 3-Meters
= Project Number: 12583558
10 Client:SRAM
Config:EUT + Support Equipment
Mode :BLE 1Mbps 2482
g5 Tested by: 19487 AF
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
@
o
~ Avg Limit (dBul/m)
SE
6
o
4': o S
z : 5
v (w]
35
o5
1 8 18
Frequency (GHz)
Fange (6Hz) REUAVEH Ref /At Det/Avg Tupe Sweep Plo  Fups/fods Position Fonge (6H) E Ref /Aktn  Det/Avg Tupe Sweep Pts  Hups/fiods  Position
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 Bi Dec 2816

VERTICAL
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REPORT NO: 12509320-E1V1
FCC ID: C90-RDMB1

DATE: 10/5/2018
IC: 10161A-RDMB1

RADIATED EMISSIONS

Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
3 *4.804 37.67 PK2 34.2 -26.1 45.77 - - 74 -28.23 89 124 H
*4.804 27.39 MAv1 34.2 -26.1 35.49 54 -18.51 - - 89 124 H
5 *4.804 37.34 PK2 34.2 -26.1 45.44 - - 74 -28.56 26 219 v
*4.804 27.13 MAv1 34.2 -26.1 35.23 54 -18.77 26 219 v
1 1.972 36.5 PK2 31.4 -23 449 - 145 135 H
2 2.001 36.51 PK2 31.4 -23 44.91 148 144 A
4 7.205 40.27 PK2 35.7 -22.8 53.17 282 229 H
6 7.205 39.48 PK2 35.7 -22.8 52.38 352 108 v

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

PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12509320-E1V1 DATE: 10/5/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

MID CHANNEL RESULTS

11:LIL Fremont,S5m Chomber A 21 Sep 2018 21:23:31
Rodiated Emissions 3-Meters
185 Pr?\ject Number: 12589558
Client:SRAM
Config EUT + Support Equipment
Mode:BLE 1Mbps 2440
g5 Tested by: 19497 AF
85
Peok Limit (dBulU/m)
75
‘e
~
3 65
@
<
~ Avg Limit (dBuU/m>
55
4
a5 i
J
" ; i
M i
35 L i caabisan Y e i
Py ey .
25
1 18 18
Frequency (GHz)
Range (6Hz) RE/UBW Ref/Attn  Det/fvg Type Sucep Pls  foups/fode Position Range (61z) REW/UBW Ref/fttn  Dot/fvg Tupe Sueep Pis Houps/Mode Position
1:1-3 1HC-6dB)/38k  1B7/1B PEAK/Pur Avg(RHS)  77nsec(uto) 698D  NAYH B-3Bdegs H | 3:3-18 1HC-6cB)/30k  87/8 PEAK/Pur Rvg(RHS)  S74nsec(uto) I8k HAXH 8-360degs H
FCC Part{5C 2.46Hz RSE.TST 38915 26 Jun 2815 Rev 9.5 Bi Dec 2816
11;UL Fremont,5m Chomber A 21 Sep 2818 21:23:31
Rodioted Emissions 3-Meters
185 Pr:}J‘a:{ Number: 125895508
Client:SRAM
Config:EUT + Support Equipment
Mode:BLE 1Mbps 2440
95 Tested by: 19497 AF
a5
Peak Limit (dBuU/m)
75
G
3 5
3 6
@
<
= Avg Limit (dBul/m)
55
6
=}
45 . " bl
2 '
§ 3
35y
25
1 18 18
Frequency (GHz)
Range (6H2) REU/UB Ref/Attn  Det/fvg Type Sucep Pls  foups/fode Fosition Range (6z) RN/ VB Ref/fttn  Det/fvg Type Sueep Pts ¥oups/fode Fosition
FCC Port{5C 2.46Hz RSE.TST 38915 26 Jun 2815 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12509320-E1V1
FCC ID: C90-RDMB1

DATE: 10/5/2018
IC: 10161A-RDMB1

RADIATED EMISSIONS

Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
4 *7.319 41.18 PK2 35.7 -23.1 53.78 - 74 -20.22 252 112 H
*7.319 34.23 MAv1 35.7 -23.1 46.83 54 -7.17 - - 252 112 H
6 *7.321 40.48 PK2 35.7 -23.1 53.08 - 74 -20.92 213 229 v
*7.319 33.26 MAv1 35.7 -23.1 45.86 54 -8.14 213 229 v
1 2 36.93 PK2 31.4 -23 45.33 315 294 H
2 2.052 36.77 PK2 31.4 -23.1 45.07 164 182 A
3 5.696 36.51 PK2 35 -25.9 45.61 183 199 H
5 5.869 34.82 PK2 35.2 -24.9 45.12 204 180 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12509320-E1V1

FCC ID:

C90-RDMB1

DATE: 10/5/2018
IC: 10161A-RDMB1

HIGH CHANNEL RESULTS

! 1:LIL Fremont,S5m Chomber A 21 Sep 2018 22:19:53
Rodiated Emissions 3-Meters
185 Pr?JE:t Number: 12589558
Client:SRAM
Config EUT + Support Equipment
Mode:BLE 1Mbps 2480
g5 Tested by: 19497 AF
85
Peok Limit (dBulU/m)
75
‘e
3 5
5 b
[as}
o
~ Avg Limit (dBuU/m>
5|:
4
o
45
1 )«i I comr WY s
35 A, mﬁdﬂuﬂ* SNk - i,
T h e
25
1 18 18
Frequency (GHz)
Range (6Hz) RE/UBW Ref/Attn  Det/fvg Type Sucep Pls  foups/fode Position Range (61z) REW/UBW Ref/fttn  Dot/fvg Tupe Sueep Pis Houps/Mode Position
1:1-3 1HC-6dB)/38k  1B7/1B PEAK/Pur Avg(RHS)  77nsec(uto) 698D  NAYH B-3Bdegs H | 3:3-18 1HC-6cB)/30k  87/8 PEAK/Pur Rvg(RHS)  S74nsec(uto) I8k HAXH 8-360degs H
FCC Part{5C 2.46Hz RSE.TST 38915 26 Jun 2815 Rev 9.5 Bi Dec 2816

HORIZONTAL

| 1;UL Fremont,5m Chomber A 21 Sep 2818 22:19:53
Rodioted Emissions 3-Meters
185 Pr?Ja:t Number: 125895508
Client:SRAM
Config:EUT + Support Equipment
Mode:BLE 1Mbps 2480
95 Tested by: 19497 AF
a5
Peak Limit (dBuU/m)
75
G
3 5
3 6
@
<
= Avg Limit (dBul/m)
55
6
o
/| S UsssUsOS O SNOUONOOOS N OSSOSO SOUsOP oSS SOUSUONUOSSSOUE SSUOOOSOOOON SOUSNUUUOUR SOUP NUSOON SUSSOROE SO SO OO 1 e s
5
é o
T | LT e 7 L Pt T i
25
1 18 18
Frequency (GHz)
Ranga (61 REU/UB Ref/Attn  Det/fvg Tgpe ) Pis  ¥oups/fode  Posilion Range (61) RE/VR Ref/fttn  Dot/fvg Tope Sueep Pio  Houps/Mode  Position
FCC Parti5C 2.46H= RSE.TST 38915 26 Jun 2815 Rev 9.5 Bf Dec 2816

VERTICAL
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REPORT NO: 12509320-E1V1
FCC ID: C90-RDMB1

DATE: 10/5/2018
IC: 10161A-RDMB1

RADIATED EMISSIONS

Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
3 *4.961 38.97 PK2 34.2 -26.7 46.47 - - 74 -27.53 226 118 H
*4.96 29.02 MAv1 34.2 -26.7 36.52 54 -17.48 - - 226 118 H
4 *7.441 39.6 PK2 35.6 -21.7 53.5 - - 74 -20.5 257 112 H
*7.441 3211 MAv1 35.6 -21.7 46.01 54 -7.99 - 257 112 H
5 *4.959 38.87 PK2 34.2 -26.6 46.47 - - 74 -27.53 340 290 A
*4.96 28.81 MAv1 34.2 -26.7 36.31 54 -17.69 - 340 290 A
6 *7.439 40.94 PK2 35.6 -21.7 54.84 - - 74 -19.16 266 101 v
*7.439 34.13 MAv1 35.6 -21.7 48.03 54 -5.97 266 101 v
1 1.908 36.4 PK2 31.1 -22.9 44.6 56 336 H
2 2.003 36.85 PK2 31.4 -23 45.25 218 128 A

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

PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average

Page 33 of 41

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 771-1000

FAX:(510) 661-0888




REPORT NO: 12509320-E1V1 DATE: 10/5/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

9.3. Worst Case Below 30MHz

FACE ON AND FACE OFF PLOTS

UL Fremont,5m Chamber A 25 Sep 2818
4]

RF Emissions

Project Number: 12589556
Client:SRAM

Config:EUT + Support Equipment
Mode :BLE UWorst Cose

Tested by: 19437 AF

(cdBulo | ts)

1 a
Frequency (MHz)

REU/UBl Ref/bttn  Det/fvg Tupe es; Pls  #ups/fode Position Range (PHz) W/ VBl Ref/Attn  Det/Avg Type weep Pts #5ups/Mode Position
1B0C-38)/380 9174 PEAK/Fur Avg(RHS)  FBnsec HAKH 0-36dege

1B(-36) /38 8778 PEAK/Pur Avg(RHS) o) 2]l 8-360degs
1Bk(-3d6)/38k  87/8 PEAK/Pur Avg(RHS) T 8-360degs
1B C-362/38  §7/8 PEAK/Pur Avg(RHS)  B7nsec(futo 8-36ldegs

FCC 15.2689 Below 38BMHz.TST 38915 22 Mar 2017 Rev 9.5 81 Dec 2816

NOTE: KDB 414788 OATS and Chamber Correlation Justification

- Based 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.

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

Below 30MHz DATA

Marker | Frequency Meter Det Loop bl DistCorr | Corrected Peak Limit Margin ‘Avg Limit Margin Peak Limit Margin Avg Limit Margin | Azimuth
(MHz) Reading Antenna (dB) 300m Reading (dBuv/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dB/m) (dBuVolts)
1 05683 38.45 Pk 118 1 80 29.65 52.49 8214 32.49 6214 5 B B 5 0-360
B 05686 38.95 Pk 11.8 1 -80 29.15 52.49 -81.64 32.49 61.64 - - - - 0-360
6 22476 43.29 Pk 11 1 80 25,61 B - - B 40.58 -66.19 20.58 46.19 0-360
2 23026 43.78 Pk 11 1 80 2512 B 5 5 B 2037 ~65.49 2037 -45.49 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Chl Dist Corrected QP Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuv/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dB/m) 30m (dBuVolts)
7 1.46234 26.41 Pk 113 2 -40 -2.09 24.33 -26.42 - - - - 0-360
3 1.47572 27.34 Pk 11.3 2 -40 -1.16 24.25 -25.41 - - - - 0-360
8 25.31801 31.56 Pk 10.3 7 -40 2.56 29.5 -26.94 - - - - 0-360
4 25.86978 23.25 Pk 10.2 7 -40 -5.85 29.5 -35.35 - - - - 0-360

Pk - Peak detector
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REPORT NO: 12509320-E1V1
FCC ID: C90-RDMB1

DATE: 10/5/2018
IC: 10161A-RDMB1

9.4.

Worst Case Below 1 GHz

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

9:UL Fremont,5m Chomber A 25 Sep 2018 19:108:08
Radiated Emissions - 3 Meters
= Project Number: 12583558
8 Client :SRAM
Config:EUT + Suppart Equlpment
Mode :BLE Worst Caose
75 Tested by: 19487 AF
65
55
: |
~
> 4|: T I
5 @Rkt E TR LU ) f
e [ 6
— 7]
35 23 I
o5 A | | | L | m mmi IH T —
i N A NG e
1: 1) A‘ i ‘
Wit
5
38 189 18688

Frequency (MHz)

Ref/fttn  Det/fAvg Ty
97/18

Range_(HHz) RElI/VBl pe 5
1:30-208 128k (-6dB)/ 11

wecp P
PEAK/LogPur-Uideo  fnsec(Auto) 4880 HFH

i $oups/fode  Position
8-360degs H

Range (Hz)

Ref/Mttn  Dot/fvg Tupe
3:200-1688

RBU/VBU
128k(-6dB) /1M 97/18 PEAK/LogPur-Videa

Sucep Pts Houps/fode Fosition
Jnsec(huto) 8008 MAXH 8-360dege H

pe. TST 38915 15 Jul 2614

Rev 9.5 @1 Dec 2816

HORIZONTAL

9:LJL Fremant,5m Choamber A

25 Sep 2018 19:18:08

Radiated Emissions - 3
Project Number: 12583558

Meters

85 Client: SRAM
Config:EUT + Support Equipment
Mode :BLE Worst Cose
75 Tested by: 10497 AF
6:
55
: |
~
3 45 QPR i CaB LU m) f 5
@ 1 I
> = ‘
35 T
‘ ) i ,MW
zﬁv‘wV \;ﬂ "J“ | i l ﬁi{ wlw |MU}M¢EJ ,l{ I mn ; " il
V;“JL\ \ “\‘JL‘ I g b J 1 | “l e
WA I Lk
15 -
=
38 189

Frequency (MHz)

18008

Range (HHz) RElI/VBl Ref/Mtn  Det/fvg Tupe
- fie M 7/18 PEAK/LogF ide

Sweep
1m: it

Pls foups/fde Fosition Range (Hz) REU/VBH Ref/Mttn  Dot/fvg Tupe
4601 HAX J6fdegs U 1.28 2] (-6 Ll 7/18 PERK/Log Jick

Sucep Pts Houps/fode Fosition
I ut el MAX 360,

pe.TST 38815 15 Jul 2614

Rev 9.5 @1 Dec 2816

VERTICAL
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REPORT NO: 12509320-E1V1 DATE: 10/5/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

Below 1GHz Data

Marker | Frequency Meter Det | AFT130(dB/m) | Amp/Cbl(dB/m) | Corrected | QPk Limit (dBuV/m) Margin | Azimuth Height | Polarity
(MHz2) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
4 * 73.7066 48.86 Qp 12 -26.7 34.16 40 -5.84 187 387 H
1 55.2878 54.25 Qp 11.1 -26.9 38.45 40 -1.55 263 110 \
2 66.3503 51.19 Qp 12.1 -26.8 36.49 40 -3.51 278 102 \
5 77.3979 49.65 Qp 11.8 -26.7 34.75 40 -5.25 4 235 H
6 143.7575 46.02 Qp 16.9 -25.9 37.02 43.52 -6.5 242 216 H
3 818.3385 22.45 Qp 25.6 -23.7 24.35 46.02 -21.67 103 124 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Qp - Quasi-Peak detector
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REPORT NO: 12509320-E1V1

FCC ID: C90-RDMB1

DATE: 10/5/2018
IC: 10161A-RDMB1

9.5.

Worst Case 18-26 GHz

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

‘Q:UL EMC 27 Sep 2818 18:83:3

RF Emissions
- Order Number: 12589558

E Cliert SRAM
ConfigurationiEUT + Support Equipment
Mode:BLE Worse Case

85 Tested by / SN:19480 BS

75 FPeak Limit (dBulJ/m)

65

55 Avg Limit CdBul/md

CdBullolt=] Horizontal

15
18 26
Freguency (GHz)
Range (B2} REM/BU Ref/fittn  Det/fva Tupe Succp Flo  #oupsiode  Label Range (6Hz) REU/VE Ref/fitn  Det/fvg Tups Sucen Pta  Fowpeods  Label
121826 3B/ B FEMK/LagPur-Video  futo SHEt HAH Farizantal
BLE Above 186Hz.0AT 36315 6 Jon 2B15 Rev 9.5 19 Oct 2816
‘Q:UL EMC 27 Sep 2018 18:83:31
RF Emissiaons
- Order Number: 12589550
B ClientiSRAN
Configuration:EUT + Support Equipment
Mode:BLE Worse Cose
5| este
5] Tested by / SN:139488 BS
75 Peak Limit (dBul)/m)
E
o
" 65
L
I
g
- = Avg Limit CdBul/md
5 B
s
3
3 5
2 4
2 6
2
35 S - ke
2’:
15
18 26
Freguency (GHz)
Range (B2} REMFABU Ref/fitin  Det/fvg Type Sueep Fio  foupsiiode  Label Range (6Hz) REW/VE Ref/fitn Dot/ Tups Sucen Pts  Fowpeods  Label
BLE Above 186Hz.0AT 36315 6 Jon 2B15 Rev 9.5 19 Oct 2816

VERTICAL
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REPORT NO: 12509320-E1V1 DATE: 10/5/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

18 - 26GHz DATA

Marker Frequency Meter Det T89 AF Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 19.781 37.46 Pk 32,6 -24.7 -9.5 35.86 54 -18.14 74 -38.14
2 21.199 37.52 Pk 33 -24.7 -9.5 36.32 54 -17.68 74 -37.68
3 24.542 38.3 Pk 34 -24.3 -9.5 38.5 54 -15.5 74 -35.5
4 20.272 375 Pk 325 -25.2 -9.5 353 54 -18.7 74 -38.7
5 22.532 37.48 Pk 334 -25.2 -9.5 36.18 54 -17.82 74 -37.82
6 25.007 37.38 Pk 34.2 -24.6 -9.5 37.48 54 -16.52 74 -36.52

Pk - Peak detector
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